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ABSTRACT 

 Although a number of studies have demonstrated that patients’ verbal language in 

favor of change within a Motivational Interviewing (MI) session, known as “change talk,” is 

related to behavior change and intervention outcomes, few have investigated whether change 

talk (CT) mediates the effects of other patient characteristics on outcomes.  This is the first 

study to investigate whether CT mediates the effect of patient depressive symptoms on HIV 

antiretroviral therapy (ART) adherence outcomes. MI session tapes for 100 HIV-positive 

patients participating in an ART adherence intervention study were coded for frequency of 

utterances expressing desire, ability, reason, need and commitment to adhere/not adhere to an 

ART medication regimen. Strength of commitment language was also coded and mean 

strength of commitment and commitment strength change across the course of the session 

were calculated. There was a weak but significant negative relationship between patient 

depressive symptoms and ART adherence rate at week 12. Bootstrap mediation analyses 

showed no mediation effects for any CT variables on the relationship between depressive 

symptoms and week 12 ART adherence. Despite the lack of a causal mediation role for CT 
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variables, CT frequency and strength of commitment to change was related to depressive 

symptoms and ART adherence. Clinically, modified MI strategies for depressed patients may 

be warranted. Findings from this study support the need for more complex moderator 

mediator models to investigate whether CT variables mediate the effect of depression on 

ART adherence outcomes within particular subgroups of depressed patients.       

  



 

 

v 

 

APPROVAL PAGE 

 

 

 The faculty listed below, appointed by the Dean of the College of Arts and Sciences 

have examined a dissertation titled “Influence of Depressive Symptoms on Within-Session 

Change Talk and HIV Antiretroviral Medication Adherence in a Motivational Interviewing 

Based Adherence Intervention,” presented by Shelly L. Peterson, M.A., candidate for the 

Doctor of Philosophy degree, and certify that in their opinion it is worthy of acceptance. 

 

Supervisory Committee 

 

Delwyn Catley, Ph.D., Committee Chair 

Department of Psychology 

 

Jannette Berkley-Patton, Ph.D. 

Department of Psychology 

 

 

Jared Bruce, Ph.D. 

Department of Psychology 

 

 

Mary Gerkovich, Ph.D. 

Department of Biomedical and Health Informatics 

 

 

Kathleen Goggin, Ph.D. 

Department of Psychology 

 

 

 

  



 

 

vi 

 

CONTENTS 

ABSTRACT ...........................................................................................................................  iii 

ILLUSTRATIONS ................................................................................................................ vii 

TABLES ............................................................................................................................... viii 

ACKNOWLEDGMENTS ...................................................................................................... ix 

Chapter 

1. INTRODUCTION ....................................................................................................... 1 

2. REVIEW OF LITERATURE ...................................................................................... 4 

3. METHODOLOGY .................................................................................................... 15 

4. ANALYSES ............................................................................................................... 23 

5. RESULTS .................................................................................................................. 28 

6. DISCUSSION ............................................................................................................ 42 

Appendix 

A. Center for Epidemiologic Study of Depression Scale (CES-D............................. 52 

B. Manual for the Motivational Interviewing Skill Code v. 2.1 ................................ 54 

C. Manual for the Motivational Interviewing Skill Code: Addendum to v. 1.0 ...... 105 

D. Change Talk Commitment Language Coding Sheet........................................... 120 

REFERENCE LIST ............................................................................................................. 122 

VITA .................................................................................................................................. 130 



 

 

vii 

 

ILLUSTRATIONS 

 

Figure Page 

1.  Single Mediation Model for all Potential Change Talk Mediators ................................... 14 

2. Single Meditation Model ................................................................................................... 26 

 

 

  



 

 

viii 

 

TABLES 

Table Page 

1. Single-Item Reliability Measures for Session Coding  .............................................. 22 

2. Participant Demographic, ART Adherence and  

Change Talk Characteristics ...................................................................................... 29  

 

3. Demographic Characteristics, ART Adherence and Change Talk ............................ 32 

4. Participant Characteristics and Treatment Groups .................................................... 33 

5. Participant Characteristics and Incomplete vs.  
Complete ART Adherence Data  .............................................................................. 35 

 
6. Spearman’s Rho Correlation between Baseline Depressive Symptoms  

and ART Adherence .................................................................................................. 37  

 

7.  Mediation Results for CT, CCT and Commitment Strength and Shift 

on Depressive Symptoms and Week 12 Percent ART Adherence ............................ 39  

 

8. Spearman’s Rho Correlation of Change Talk Variables with  

Depressive Symptoms and ART Adherence.............................................................. 41 

 

  



 

 

ix 

 

ACKNOWLEDGEMENTS 

 From the formative stages to the final draft of this dissertation, I owe and immense 

debt of gratitude to my advisor and chair of my dissertation committee, Dr. Delwyn Catley. 

His knowledge, sound advice, and careful guidance were invaluable throughout the process.  

In addition, I want to thank each of my committee members, Dr. Jannette Berkley-Patton, Dr. 

Jared Bruce, Dr. Mary Gerkovich, and Dr. Kathleen Goggin, whose comments helped to 

refine and direct my work.  

 I am grateful to each of the Psychology and School of Education faculty at the 

University of Missouri-Kansas City with whom I studied. My classes were challenging and 

transformative. 

 This dissertation would be incomplete without a mention of my extraordinary and 

wonderful clinical mentors. I want to thank Dr. Mary Oehlert, Dr. Arnold Abels, Dr. Brandy 

Ellis, Dr. Paula Timmons, Dr. Jenny Rosinski, Dr. Alicia Wendler and Dr. Stephanie La Rue- 

Davis for their willingness to share their vast knowledge and for providing support and 

encouragement and challenging me to grow throughout my graduate school journey.  

 To each of the above I extend my deepest gratitude and appreciation. 

  



 

 

x 

 

DEDICATION  

 I dedicate this dissertation to my amazing family. It is dedicated first to my husband, 

Tedrick Housh III, whose unconditional love, support and willingness to do more than his 

share to support our family throughout the course of graduate school and this dissertation I 

deeply appreciate. I will always be grateful to my amazing mother-in-law, Barbara Housh. 

Without her unconditional love, support and nurturing of our children, Madeleine, Addison 

and Saida, this dissertation would not have been possible. Also, I want to thank my mother, 

Becky Peterson and my sister J.J. Peterson, for always believing in me and for picking up the 

slack whenever possible.    

 In addition, I dedicate this dissertation to my children Saida Mampuya, Addison 

Housh, and Madeleine Housh with the hope that it will inspire them to be life-long learners. 

Thank you all for your patience with me during the long hours I studied and worked on this 

dissertation!  

 As a final note, I dedicate this dissertation to the memory of my son Abdul Mampuya 

who died on December 13
th

, 2006. He was with us for too short a time, may he rest in peace. 

 

 

 

 



 

 

1 

 

CHAPTER 1 

INTRODUCTION 

Motivational Interviewing (MI) is an established therapeutic method for facilitating 

behavior change that has been applied to encourage improved antiretroviral therapy (ART) 

adherence (DiIorio et al., 2008; Parsons, Golub, Rosof, & Holder, 2007; Parsons, Rosof, 

Punzalan, Di Maria, 2005). Although studies have generally supported the efficacy of MI, 

relatively little is known about the underlying mechanisms that account for MI’s efficacy. 

One mechanism which has been proposed as central to the effects of MI on behavior change 

is through increasing the language that patients use during MI treatment sessions to express 

their interest in and commitment to change (i.e., “Change Talk;” Aharonovich, Amrhein, 

Bisaga, Nunes, & Hasin, 2008; Amrhein, 1992; Amrhein, Miller, Yahne, Palmer, & Fulcher, 

2003; Moyers, Martin, Christopher, Houck, Tonigan, & Amrhein, 2007). A number of 

studies of addictive behavior have indicated that change talk (CT) during the MI session is 

predictive of subsequent behavior change (Aharonovich et. al., 2008; Amrhein, 1992; 

Amrhein, Miller, Yahne, Palmer, & Fulcher, 2003; Baer et al., 2008; Moyers et al., 2007; 

Hodgins, Ching & McEwen, 2009; Moyers, Martin, Houck, Christopher, & Tonigan, 2009). 

In light of the apparent importance of CT to the effectiveness of MI, researchers have 

examined the role of therapist behaviors in influencing change talk. Research has 

demonstrated that the extent to which therapist behaviors are MI consistent can impact 

patient change talk (Boardman, Catley, Grobe, Little, & Ahluwalia, 2006; Catley et. al., 

2006; Moyers & Martin, 2006; Moyers, Miller, & Hendrickson, 2005). However, very little 

is known about patient factors that may influence CT.  Patient factors may be equally 

important given that change talk emerges as a function of the dialogue between therapist and 
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patient. For example, one study found evidence that patients with higher levels of cognitive 

ability engaged in more CT (Aharonovich et. al., 2008).   

To increase understanding of MI and to enhance its effectiveness, it is important to 

understand how patient factors may influence the treatment process and its mechanisms. In 

this study the role of CT and the influence of patient depressive symptoms on CT are 

examined in the context of an MI intervention for antiretroviral medication adherence among 

HIV-positive individuals. High levels of ART adherence are of great importance for HIV-

positive patients because low adherence rates have serious consequences including the 

development of ART drug resistance and HIV/AIDS progression (Clavel & Hance, 2004; 

Deeks, 2003; Wood et al., 2003). In addition, there is a great deal of evidence documenting 

the difficulty that patients have in reaching high levels of adherence (Andrews & Friedland, 

2000; Bartlett, 2002; Kastrissios & Blaschke, 1998).  

Several studies have investigated the usefulness of MI in promoting ART adherence. 

Dilorio et al. (2003, 2008) found that participants assigned to an MI intervention group had a 

significantly greater percent of ART doses taken on time when compared to the control 

group. Parsons and colleagues (Parsons et al., 2007) found that participants in an MI and 

cognitive-behavioral intervention to improve ART adherence demonstrated significantly 

greater improvement in percent dose adherence (number of doses taken divided by the 

number of doses scheduled) and percent of days adherent (days in which all scheduled doses 

were taken). In addition, results showed significant decreases in viral load when compared to 

an education only control group. Overall, the results of these studies indicate that MI may be 

an effective therapy for increasing ART adherence, however little is known about the role of 

CT.  
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Depressive symptoms is a patient factor selected as potentially influential in the MI 

therapeutic process with HIV-positive patients because depressive symptoms are associated 

with decreased ART adherence (Catz, Kelly, Bogart, Benotsch, & McAuliffe, 2000; 

Gordillo, del Amo, Soriano, & Gonzalez-Lahoz, 1999; Patterson et al., 1996; Safren et al., 

2001; Singh et al., 1996). With the prevalence of depressed mood sometime during the 

course of their illness estimated at between 18% and 60% in patients living with HIV, 

depression and its impact on ART adherence remains a primary concern (Asch et al., 2003; 

Atkinson & Grant, 1994; Bing et al., 2001; Dew et al., 1997; Gordillo et al., 1999; Treisman, 

Angelino, & Hutton, 2001).  
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CHAPTER 2 

 REVIEW OF THE LITERATURE 

MI and CT 

MI is a counseling approach designed to increase an individual’s motivation for 

change.  Both client-centered and directive, MI seeks to increase an individual’s intrinsic 

motivation and reduce ambivalence for behavior change (Miller and Rollnick, 2002). 

Although MI has most clearly demonstrated effectiveness in treatment retention for alcohol 

and drug abuse (Dunn, DeRoo & Rivara, 2001; Project Match Research Group, 1997), a 

number of controlled studies have demonstrated that MI is positively associated with other 

health related behaviors. MI has been shown to be effective in increasing motivation for 

smoking cessation, weight loss, and adherence to long-term medication regimens for 

diabetes, asthma and schizophrenia (Kemp, Kirov, Everitt, Hayward, & David, 1998; Rosen, 

Ryan & Rigsby, 2002; Williams, Roden, Ryan, Grolnick & Deci, 1998).   

Although MI has generally been found to be effective for behavior change across a 

variety of domains, much less is known about how and why MI works. Understanding the 

underlying mechanisms of MI’s treatment effects is important for improving the 

effectiveness of MI as well as for training MI practitioners. The mechanism of change that 

has received the most attention to date is CT.  A key component of MI, CT refers to any 

statement made by the patient that is consistent with behavior change. CT includes 

statements regarding the disadvantages of the continuing with current behavior, the 

advantages of change, optimism about their capacity for change, or their actual intentions or 

plans to change (Miller & Rollnick, 2002). One of the primary purposes of MI is to increase 

CT and reduce resistance to change, (i.e., “resist-change talk” or counter change talk [CCT]; 
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Miller & Rollnick, 2002).  Prior studies in the substance abuse literature suggest that CT and 

CCT are dimensions of MI worth attending to in relation to behavior change related 

outcomes. In two studies described in Moyers et al. (2007), within-session client CT and 

CCT both independently predicted substance abuse outcomes in the expected direction. 

To more directly explore the link between client language and outcome, Amrhein 

(1992) identified and coded six subcategories of CT language (i.e., desire to change, ability 

to change, reason to change, need to change, commitment to change and taking steps toward 

change) and CCT language (i.e., desire not to change, ability not to change, reason not to 

change, need not to change, commitment not to change, taking steps away from change).  In 

addition to recording the frequency of the CT and CCT language, Amrhein et al. (2003) rated 

the strength of the each type of CT and CCT utterance. From the six categories of CT and 

CCT language, only the strength of commitment to change was a significant predictor of 

behavior change (reduction in drug use). In addition to being a direct predictor of behavior 

change, shift in strength of commitment to change language from lower to higher from the 

midpoint to the end of the session was found to be a significant and robust predictor of 

overall treatment outcome. Specifically, higher strength of commitment to change language 

near the end of the MI session predicted decrease in future drug use.   

Because CT, and in particular commitment related CT, may be the linchpin for 

affecting behavioral outcomes, subsequent lines of research have investigated what may 

impact or increase client within-session CT. One source of influence is therapist behavior. 

Catley and colleagues (Catley et. al., 2006) explored whether therapist’s adherence to MI 

principles was related to client CT within the MI session. Other studies investigated whether 

therapist interpersonal skill and adherence to MI principles impact client CT (Moyers & 
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Martin, 2006; Moyers et. al, 2005, 2005, 2007 & 2009).  All of these studies confirm the 

importance of therapist behaviors in shaping client CT during MI sessions.  

While research has supported the role of therapist behaviors in fostering change talk, 

relatively little attention has been paid to the relationship between client characteristics and 

their amount of change talk. Client attributes are also likely to be an important determinant of 

therapeutic outcome and may directly influence change talk or indirectly influence change 

talk by their impact on therapist behaviors. For example, Francis, Rollnick, Mc Cambridge, 

Butler, Lane and Hood (2005) found that clients who were highly resistant to smoking 

cessation elicited higher levels of non-MI adherent confrontational behavior from the 

therapist, than did low resistant clients. Since confrontational behavior on the part of the 

therapist has been found to be associated with poorer long-term outcomes (Miller et al., 

1993), exploration of how other pre-existing client characteristics become manifest within 

the MI session is also warranted.   

Although the literature on client characteristics and MI is sparse, one study 

(Aharonovich et al., 2008) looked at client neuropsychological characteristics (i.e. cognition) 

and their relationship with CT commitment language during a cognitive behavioral therapy 

intervention to predict drug use outcomes. Results showed a positive relationship between 

better cognitive abilities and ability to shift to stronger commitment language toward the end 

of an MI session. Yet, results for the impact of cognition and commitment language on 

outcome (i.e., retention in treatment and drug use) were mixed.  Ability to shift to higher 

levels of commitment language toward the end of the session predicted treatment retention, 

and the mean level of commitment language over the entire session, irrespective of cognitive 

ability, predicted decrease in drug use. However, despite these significant relationships, the 
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study’s small sample size prohibited multivariate analysis to determine whether commitment 

language would mediate the effect of cognition on treatment outcome. To our knowledge, no 

studies have investigated within-session commitment language as a mediator of the effect of 

cognitive or other client factors on treatment outcome. Based on the importance of the 

association between client factors and commitment language during therapy and their 

potential impact on outcomes, further research on the potential mediating role of in-session 

commitment language in the relationship between client related factors and behavior change 

in MI treatment is warranted.  

ART Adherence and MI 

 In this study, the context for examining the role of client factors and CT in MI 

treatment is ART adherence among HIV-positive individuals. Since 1995, numerous 

controlled clinical trials have demonstrated that the use of ART results in substantial viral 

suppression, sustained increases in indicators of immune system functioning such as CD4 

lymphocyte counts, and a decline in HIV/AIDS related morbidity and mortality (Bartlett, 

2002, Paterson et al., 2000). Although ART has greatly improved the health prognosis of 

persons living with HIV, optimism concerning the benefits of these medications is now 

tempered by evidence that a substantial number of patients do not achieve or sustain maximal 

reductions in viral load (Bangsberg, Hecht, Charlebois, Zolopa, Holodniy, Sheiner, et al., 

2000; Catz, Kelly, Bogart, Benotsch, & McAuliffe, 2000). An especially crucial determinant 

of treatment success is patient ART adherence. Empirical studies suggest that strict ART 

adherence (greater than or equal to 95%), may be necessary for patients to experience 

beneficial effects of ART (Andrews & Friedland, 2000; Bartlett, 2002).   
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Other studies indicate that poor ART adherence (less than 95%) not only limits the 

effectiveness of ART, but it can facilitate the development of drug-resistant forms of the 

virus (Clavel & Hance, 2004; Deeks, 2003). Non-adherent patients can potentially become 

resistant to all four classes of ART drugs, which may result in limited treatment options and 

lead to HIV/AIDS disease progression. Moreover, patients who develop drug-resistant HIV 

can transmit these strains to others, posing a significant risk to public health (Wood et al., 

2003).  

Despite the promising effects of ART and serious negative consequences of non-

adherence, strict adherence to ART is a complex and difficult task to accomplish for most 

patients. Between 30 and 60 percent of HIV/AIDS patients in clinical settings do not 

maintain the strict level of adherence necessary for effective treatment (Andrews & 

Friedland, 2000; Bartlett, 2002; Kastrissios and Blaschke, 1988). A fundamental challenge is 

the tendency for ART adherence to result in distressing symptoms (side-effects) in patients 

who were previously asymptomatic rather than ameliorating existing adverse and unwanted 

symptoms, as is the case with most other medical treatments (Catz et al., 2000; Safren et al., 

2001). 

Several studies have investigated the usefulness of MI in promoting ART adherence. 

DiIorio and colleagues (DiIorio et al., 2003 and 2008) found that participants assigned to a 

MI intervention group had a significantly greater percent of ART doses taken on time when 

compared to the control group. Parsons et al. (2007) found that participants assigned to a MI 

and cognitive-behavioral intervention group demonstrated significantly greater improvement 

in percent dose adherence and percent of days fully adherent as well as significant decreases 

in viral load when compared to an education only control group. Not all studies, however, 
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show MI to be more effective than usual ART adherence education groups. Samet et al. 

(2005) found no differences in self-reported adherence between participants assigned to an 

MI intervention group and those assigned to a usual care control group. However, the 

researchers reported that a small sample size and limited exposure to the intervention for 

some participants may explain the lack of differences in ART adherence between the MI 

intervention group and the usual care group. Overall, the results of these studies indicate that 

MI may be an effective therapy for increasing ART adherence, though the mechanisms of 

action have not been explored.   

Predictors of ART Adherence 

Prior research has identified factors that are predictive of poor adherence to ART 

including: complexity of treatment regime (i.e., up to two dozen pills/day, dosing schedule, 

dietary restrictions; long term duration); immediate and long-term side effects (i.e., fatigue, 

nausea, diarrhea, insomnia, taste alterations, and peripheral neuropathy); patient’s knowledge 

and beliefs about HIV and treatment; and the patient-provider relationship (Ammassari et al., 

2001; Chesney, Morrin & Sherr, 2000). 

Recent reviews have emphasized the role of patient related factors in adherence to 

ART (Chesney et al., 2000; DiMatteo, Lepper & Croghan, 2000; Starace et al., 2002). 

Examples of patient psychosocial characteristics that have been found to influence adherence 

include positive affect, coping strategies, self-regulation, social support, self-efficacy, locus 

of control, perceived stress and depression (Catz et al., 2000; Chesney, 2000; Johnson et al., 

2003; Remien et al., 2003; Singh et al., 1996).   

With between 18% and 60% of HIV- positive persons experiencing depressed mood 

sometime during the course of their illness, depression and its impact on ART adherence 
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remains a primary concern (Asch el al., 2003; Atkinson & Grant, 1994; Bing et al., 2001; 

Dew et al., 1997; Gordillo et al., 1999; Treisman et al., 2001). A substantial body of literature 

demonstrates that depressive symptoms decrease ART adherence (Catz, Kelly, Bogart, 

Benotsch, & McAuliffe, 2000; Gordillo et al., 1999; Patterson et al., 1996; Safren et al., 

2001; Singh et al., 1996). In a meta-analysis, Di Matteo et al. (2000) found that patients who 

are depressed are three times more likely to be non-adherent to medical treatment than 

patients who are not depressed. Safren et al. (2001) found that depressive symptoms at 

baseline were negatively associated with baseline ART adherence over and above other 

psychosocial predictors including social support, adherence self efficacy, and punishment 

beliefs about HIV. In light of the importance of depressive symptoms for ART adherence, 

researchers have been examining the role of depressive symptoms in ART adherence 

interventions. 

Depressive Symptoms and ART Adherence Therapy 

Several studies suggest that depressive symptoms may impair the HIV patient’s 

ability to benefit from adherence treatment (Safren et al., 2001, 2004 & 2009; Tucker et al., 

2004). For several reasons, depressive symptoms may interfere with ART adherence. 

According to Tucker et al. (2004), HIV-positive patients with depressive symptoms may lack 

the motivation and mental energy necessary to sustain high levels of ART adherence.  Other 

depressive symptoms such as hopelessness, impaired ability to plan future events, cognitive 

impairments, and forgetfulness have also been posited to interfere with ART adherence 

treatment (Simoni, Pantalone, Plummer, & Huang, 2007).   

Because of the high prevalence of depression in HIV patients and the serious health 

impairments it may cause as a result of its association with ART non-adherence, researchers 
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have begun to develop adherence interventions to simultaneously reduce depressive 

symptoms while focusing on increasing ART adherence. Safren and colleagues (Safren et al., 

2004 & 2009) found that integrating treatment for depressive symptoms with ART adherence 

therapy significantly increased ART adherence. Given the scarcity of implementation and 

limitations of existing ART adherence interventions related to depressive symptoms, more 

research is needed to examine how ART adherence interventions are impacted by the high 

prevalence of depressive symptoms in the HIV population.       

Depressive Symptoms, CT and ART Adherence 

Since depressive symptoms have been linked to poor ART adherence and are 

expected to have a potentially potent impact on ART adherence interventions, it is logical to 

posit that depressive symptoms may reduce or change the pattern of client CT, CCT and 

commitment language within a MI for ART adherence session.  Depressive symptoms such 

as apathy, isolation, decreased optimism, lower confidence and concentration, and difficulties 

with future event planning and decision making are likely to manifest within the therapeutic 

session as resistance to the therapeutic process and lead to a decrease in the client’s ability to 

voice change talk in general and commitment to change in particular.  Furthermore, as in 

Aharonovich et al. (2008) where lower level of patient cognitive ability was related to lower 

amount of CT and shift in strength of commitment to behavior change, so might depressive 

symptoms affect the HIV patient’s ability to make important within MI session shifts in 

commitment to adhere to ART medication.  

Summary and Purpose of Present Study 

 Although MI has been shown to be effective for fostering behavior change in a 

variety of domains (Aharonovich et al., 2008; Amrhein et al., 2003; Baer et al., 2008; 
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Gaume, Gmel & Daeppen, 2008; Hodgins, Ching & McEwen, 2009; Moyers et. al., 2007, 

2009; Strang & McCambridge, 2004) there is a lack of research on the underlying processes 

through which MI might have its effects. One hypothesized mechanism of action is that MI 

increases CT (and reduces CCT), which in turn leads to behavior change. Studies of MI 

treatment for drug and alcohol addiction have provided support for this hypothesis and led to 

additional research to understand factors that may increase or decrease CT (Aharonovich et 

al., 2008; Amrhein et al., 2003; Baer et al., 2008; Gaume, Gmel & Daeppen, 2008;  Moyers 

et. al., 2007, 2009; Strang & McCambridge, 2004). Prior research has focused mostly on the 

impact of therapist adherence to MI on CT and paid little attention to the potential role of 

patient characteristics such as cognitive ability which may be as important as therapist 

behavior in influencing patient change talk (Aharonovich et al., 2008). Patient characteristics 

certainly warrant further exploration if MI treatment is to be improved by understanding its 

underlying mechanism of action. 

The context for investigating the role of patient characteristics and CT in MI 

treatment in this study is MI treatment for ART adherence among HIV-positive patients. 

ART adherence is important and challenging for HIV-positive patients (Andrews & 

Friedland, 2000; Bartlett, 2002; Kastrissios and Blaschke, 1988). Although there is some 

evidence that MI may be effective for increasing ART adherence (Dilorio et al., 2003 & 

2008; Parsons et al., 2007), little attention has been paid to patient factors that might 

influence change talk. For example, depressive symptoms which have been shown to be an 

important predictor of adherence and to impair patients’ ability to benefit from adherence 

treatment (Catz, Kelly, Bogart, Benotsch, & McAuliffe, 2000; Gordillo, del Amo, Soriano, & 

Gonzalez-Lahoz, 1999; Patterson et al., 1996; Safren et al., 2001; Singh et al., 1996), may 
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impact an MI based ART adherence treatment intervention by negatively affecting change 

talk.  The purpose of this study was therefore to examine, among patients receiving ART, 

whether change talk mediates the presumed relationship between depressive symptoms and 

adherence. Specifically, the goal was to examine the effect of depressive symptoms on 

adherence and then to examine CT, CCT and commitment language strength (mean strength 

over the session and increase in strength toward the end of the session) as potential mediators 

of any influence of depressive symptoms on ART adherence. Figure 1 illustrates the single 

mediation model. Based on prior findings it was hypothesized that:  

1. There would be a negative association between depressive symptoms and ART 

medication adherence. 

2. The association between depressive symptoms and ART medication adherence would 

be mediated by CT/CCT (commitment and all other types [i.e., desire, ability, reason, 

need, taking steps]) and commitment language strength mean and shift variables (i.e., 

depressive symptoms will be positively related to CCT and negatively related to CT 

and commitment strength mean and shift, and in turn, CCT will be negatively related 

to ART adherence and CT and commitment strength and shift will be positively 

related to ART adherence). Commitment CT/CCT was separated from the five other 

types because prior research indicated that commitment CT was the only direct 

predictor of behavior change. 
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Figure 1. Illustration of Single Mediation Model for all Potential Change Talk Mediators. 
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CHAPTER 3 

METHOD 

Overview of Project MOTIV8 

This study examined motivational counseling provided as part of Project MOTIV8, 

one of the first randomized interventions to examine the use of MI alone and in combination 

with another therapy to increase ART adherence. In brief, 204 HIV-positive patients who 

enrolled in the Motiv8 study were randomly assigned to one of the following groups: 1) a 

standard care (SC) group receiving usual medical care (n=65, 32%); 2) an Enhanced 

Counseling (EC) group receiving adherence counseling using MI (n=70, 34%); and 3) an 

Enhanced Counseling /Observed Therapy (EC/OT) group receiving MI-based adherence 

counseling and OT in which a portion of daily medication doses are supervised (n=69, 34%).  

 

Participants 

Participants for the MOTIV8 study were recruited from five clinics (a free health 

clinic, two academic hospitals, a VA hospital, and a large private practice) that provide 

medical services for patients with HIV in a large Midwestern city.  Eligible participants were 

HIV positive, 18 years of age or older, English speaking, and either starting a new or altered 

ART regimen or having self-reported or physician suspected ART adherence problems as 

evidenced by clinical viral load values (HIV RNA > 1000 copies/ml). Participants who did 

not self-administer their medication, had an acute illness that would interfere with study 

participation, or did not live within the defined study radius were excluded.  Approval for the 

study was obtained from the Institutional Review Boards at each clinic and at the University 
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of Missouri – Kansas City. The participant sample for this study consisted of the first 100 

Project MOTIV8 participants who completed the first enhanced counseling session.   

 

Procedure 

  If patients were interested and eligible they completed informed consent procedures 

and were scheduled for a baseline session and enrollment. Before randomization into one of 

the three study groups, participants completed a set of baseline measures via an Auditory 

Computer Assisted Self Interview (QDS, 2006) which presents questions and response 

options both on a computer screen and as an audio recording.  For purposes of the current 

study, demographic information and baseline assessment data for depressive symptoms will 

be used.  

 MOTIV8 participants were randomized into standard care or one of the two treatment 

arms (EC or EC/OT). Participants in both the EC and EC/OT groups were scheduled to 

receive five individual in-person counseling sessions (weeks 0, 1, 2, 6 & 11) and four 15-

minute phone contacts.  MI for enhancing motivation for change, including eliciting change 

talk, was the focus of EC and EC/OT session one. For this study the week one counseling 

sessions for the first 100 EC and EC/OT participants were coded and analyzed. The sample 

size was determined based on recommendations by Efron and Tibshirani (1993) indicating 

that sample sizes greater than 80 are required to compensate for asymmetry in the 

distribution of Bootstrap mediation analyses which were used in the this study. In addition, 

the target sample size was adjusted upward to 100 participants to account for an expected 

missing data rate of 15 percent.     
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Counselors 

 MOTIV8 counselors were Master’s level professionals who received training in MI, 

cognitive-behavioral skill building, HIV and medication adherence. A licensed clinical 

psychologist with expertise in MI provided a day-long workshop and supervised practice 

role-plays. Before counseling participants, counselors demonstrated competency in MI skills 

as well as in other study protocol elements. All counseling sessions were recorded and 

counselors received ongoing supervision and verification of their fidelity to MI principles to 

ensure counseling met acceptable performance ratings throughout the project.  

 

Measures 

This secondary analysis from the Motiv8 project included the following measures: 

Demographic Information 

   Demographic information was collected at baseline.  Participants provided age, 

gender at birth, education, ethnicity and racial status information.  

Depressive Symptoms 

  Patients’ depressive symptoms over the previous week were measured by the 20-

item self-report instrument, Center for Epidemiologic Studies Depression Scale (CES-D; 

Radloff, 1977; see Appendix A). The CES-D has been widely used for measuring depressive 

symptoms in HIV infected individuals (Catz et al., 2000; Cook et al., 2002; Griffin & 

Rabkin, 1997; Lyketsos et al., 1993, 1996) and has established reliability (Alpha of .85 -.90, 

split-half and Spearman-Brown of .77-.92) and validity (concurrent with other depression 

scales and discriminate between psychiatric and general samples). The 20 items are rated on 

a 4-point Likert-type scale. Total sum scores range from 0 to 60 and higher scores are 
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indicative of a greater level of depressive symptoms.  Scores of > 16 indicate the likelihood 

of major depression. For purposes of analyses, the CES-D total score was used as a 

continuous variable to indicate amount of depressive symptoms experienced.      

ART Adherence  

ART adherence data was obtained from an electronic pill-cap (Medication Events 

Monitoring System; MEMS; AARDEX, Inc). Currently considered the “gold standard” for 

collecting medication adherence data, the MEMS cap microprocessor captures the time and 

date when a medication bottle is opened (Chesney, 2000). Participants agreed to keep one of 

their ART medications in the MEMS cap bottle. For participants on more than one 

medication, the medication with the most complex dosing schedule or most side effects 

expected was kept in the MEMS cap bottle. Data from the MEMS cap microprocessor were 

downloaded and used to calculate ART dose adherence as: 1) the percentage of prescribed 

ART doses taken (number of doses taken divided by the number of doses prescribed) and 2) 

the percentage of ART doses taken on time (plus or minus 2 hours around the targeted dose 

time). ART dose adherence was calculated for three time points: 1) week 1 (the 4-7 day 

period before the first enhanced counseling session; 2) week 2 (the 7 day period after the first 

enhanced counseling session); and 3) week 12 (30 days of adherence data prior to week 12 of 

Project MOTIV8).  

Change Talk and Commitment Language Coding System 

Two independent coders, the author and a trained research assistant, blinded to patient 

characteristics coded a total of 100 MI session tapes using the Motivational Interviewing 

Skill Code (MISC v. 2.1; Miller, Moyers, Ernst, & Amrhein, 2008; see Appendix B) and the 

Manual for the Motivational Interviewing Skill Code (MISC v. 1.1; Miller, 2000): 
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Addendum to MISC 1.0 (Hagen-Glynn & Moyers, 2009; see Appendix C). Coding of the 

entire MI session was conducted aurally and with the use of transcripts in just one pass. 

During transcription of the audiotapes, language was separated into speech emitted by the 

therapist or speech emitted by the client. The coded statements were those made by the client 

about their movement toward (CT) or away (CCT) from ART medication adherence.  Neutral 

client language in which there was no inclination either toward or away from ART adherence 

was not coded. Brief responses such as “yeah” were not coded unless they were in response 

to therapist language that pulls for change talk.  

Derived from the Motivational Interviewing Skill Code (MICS v. 2.1; Miller, 

Moyers, Ernst, & Amrhein, 2008) CT and CCT utterances were categorized as either 

“commitment” language or “other” language.  The “other” category consisted of CT or CCT 

pertaining to the client’s desire, ability, reason, need or client taking steps to move toward or 

away from ART adherence. “Commitment” language included client statements implying 

agreement, intention or obligation regarding how they will take (or not take) their ART 

medication. In addition, statements about how the patient will rearrange his life to take his 

medication were also coded as commitment language. Examples of commitment language 

include: “I’ll do whatever it takes to take my medication” or “I’m going to take my 

medication.”  

After sub-categorization, level of strength of client commitment language toward and 

away from ART adherence was assessed and assigned a strength value of low, medium or 

high. Strength ratings ranged from -3 for high CCT to +3 for high CT.  For example, the 

verbal commitment expressed by “I am determined to take my medication” was coded as 

high CT and given a score of +3 whereas “I’m probably not going to take my medication” 
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was coded as medium CCT and given a score of -2.  Participant strength of commitment 

language was calculated as the average of the strength scores across the entire session.  

MI sessions varied in length from 7 to 72 minutes. To standardize the length of the 

sessions, each session was divided into 10 equal temporal sections or deciles by dividing the 

total number of MI session minutes by 10. Decile calculation preserved the temporal order of 

the session which was important for pinpointing or examining patterns of other CT, CCT and 

commitment language within the session. Based on prior studies (Aharonovich et al., 2008; 

Amrhein et al., 2003) indicating that commitment strength shift scores are related to 

outcome, commitment shift scores were computed for each patient by subtracting the 

commitment strength scores of the 4
th

 decile, or midpoint of the session from the 

commitment strength scores of the 9
th

 decile, or the end of the session. Decile 4 was 

considered the midpoint of the session and the 9
th

 decile was considered the end of the 

session because the content of the 10
th

 decile focused primarily on the therapist and client 

arranging their next visit.   

Training of Coders 

Coder training consisted of 5 hours of MISC instruction, 15 hours of individual 

coding practice, and 1-2 hours of weekly group-coding practice throughout the project to 

minimize coder drift. On-going supervision of coding practices and resolution of coding 

discrepancies was provided by a psychologist expert in MI and trained in MI coding 

practices. 

Reliability of Coding 

Although the reliability of the MISC 1.1 is not well established, a number of studies 

have used the more exhaustive MISC 1.0 on which the MISC 1.1 is based to rate treatment 
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integrity (Moyers et al., 2003; Tappin et al, 2000) and counselor MI skill (Catley et al., 2006; 

Miller & Mount, 2001). The MISC 1.0 has provided good inter-rater reliability when used to 

index client behavior (Catley et al., 2006): client change talk (ICC = .78) and client counter 

change talk (ICC = .53).   

To assess inter-rater reliability of MISC coding within this study, a subset of 20 of the 

100 session recordings were coded by both coders. Double coding of sessions and reliability 

calculations were performed after the coding of every five sessions to prevent coder drift as 

recommended in Hagen-Glynn and Moyers (2008).   

The intraclass correlation coefficient (ICC) statistic was used as an estimate of 

reliability because it is a conservative measure of reliability and it adjusts for systematic 

differences and chance agreement between raters. PASW version 18.0 was used to calculate 

the ICCs and the following system proposed by Cicchetti (1994) was used to evaluate the 

level of reliability: ICCs of .75-1.0 = excellent, .60-.74 = good, .40-.59 = fair and below .40 = 

poor. A score of approximately .60 or higher indicated that there was an acceptable level of 

coder inter-rater reliability. 

For the subsample of twenty double coded sessions, reliability measures for other and 

commitment CT and CCT and commitment strength and commitment shift categories are 

given in Table 1. As can be seen, ICCs indicated reliability for CT variables was excellent 

with the exception of the ICC for the commitment CCT variable; only one instance of 

commitment CCT language was observed by one of the coders. When a category exists in 

one set of codes but not in the other or the category does not exist in either set of codes, ICC 

is not calculable.  
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Table 1  

Single-item reliability measures for session coding  

 

 

 

Variable 

 

 

 

ICC 

Coder  1 Coder 2 

 

M 

 

SD 

 

M 

 

SD 

Other CT .99 51.25 26.06 51.40 24.25 

Commitment CT .94 6.35 5.18 6.00 5.42 

Other CCT .97 19.30 11.92 21.05 13.98 

Commitment CCT  NC .05 .22 0 0 

Commitment Strength .82 2.5 .49 2.4 .58 

Commitment Shift .89 .08 1.6 -.09 1.8 

 

CT = change talk; CCT = counter change talk; NC = not calculable 
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CHAPTER 4 

ANALYSES 

Statistical Analysis 

 All analyses were performed using PASW for Windows, version 18.0 statistical 

software. Prior to analysis, data were cleaned and the assumptions of normality were tested to 

ensure they were met (Tabachnik & Fidell, 2001). Data for predictive variables of CT, CCT 

and commitment language as well as for the ART adherence outcome variables violated the 

assumptions of normality as indicated by the significant values on the Kolmogorov-Smirnov 

statistic (p < .001) for all variables. The distributions for CT, CCT and commitment language 

strength and shift variables were positively skewed (range: 1.6 to 4.9) and highly kurtotic 

(range: 3.5 to 26.5). The distributions for ART adherence variables were negatively skewed 

(range: -1.3 to -3.3) and kurtotic (range: 1.2 to 10.8). As these measures, respectively, are 

count and rate data, the skewed distributions were not unexpected. For the ART adherence 

rate data, this highly negative skew did not indicate a problem with the data, but rather 

reflected the high ART adherence rates of the study population.  Likewise, the highly 

positive skew for the CT, CTT and commitment strength and shift measures was not 

indicative of problematic data as count data are often not normally distributed. Several 

outliers with z-score values greater than the absolute value of 3.29 were identified in the CT 

and CCT data. These outliers were checked and found to be correct rather than erroneous 

data points. Nevertheless, outliers can be problematic; accordingly two CT, three CCT and 

one of the commitment language scores were replaced with values of two times the standard 

deviation plus the mean as described by Field (2009). One participant was found to have 

extreme values on all types of CT measures and was deleted from the dataset. In addition, 
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one MI session tape was not audible and was omitted from the sample. Thus, the final sample 

size for analysis was 98 rather than 100.        

Preliminary Analyses 

Descriptive and frequency analyses were used to summarize the demographic 

variables of age, gender, race, ethnicity and education as well as depressive symptoms and all 

ART adherence and CT related variables. Preliminary analyses designed to address the need 

for covariates in the main analyses were conducted to determine if there were significant 

differences on baseline depressive symptoms and CT and ART adherence related variables 

based on participants’ demographic characteristics. Parametric techniques including 

Pearson’s Product Moment correlation, t-tests for independent samples and one-way 

ANOVA were used when comparing variables with a normal distribution (i.e., depressive 

symptoms, age, gender, race, ethnicity, and education). Non-parametric techniques including 

Spearman’s rho, the Mann-Whitney U test, and the Kruskal-Wallis test were used to analyze 

relationships involving the non-normally distributed CT and ART adherence related 

variables.  

Chi-square, independent samples t-test and Mann-Whitney U tests were used to 

determine if there were demographic characteristic, CT and ART adherence related 

differences between participants with complete ART adherence data and those who had 

incomplete ART adherence data. Differences between treatment groups (enhanced 

counseling or enhanced counseling plus observed therapy) were calculated for all variables to 

determine if treatment group should be considered a covariate in subsequent analyses.  
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Main Analyses 

To test hypothesis one, predicting a negative association between depressive 

symptoms and ART medication adherence, correlation coefficients were calculated between 

baseline depressive symptom scores and ART adherence (% taken and % taken on time) 

scores. Again, due to the non-normal distribution of the ART adherence data, Spearman’s 

rho, a non-parametric statistic, was used to determine these relationships.   

A single mediator model was used to test the second hypothesis predicting that the 

relationship between depressive symptoms and ART adherence (% taken and % taken on 

time) is mediated by the amount of any of the six CT, CCT and commitment language 

strength (mean and shift) variables. As shown in figure 1, the single mediator model consists 

of the following relationships between variables: 1) X→Y referred to as path (c) or the total 

effect; 2) X→M referred to as path (a); 3) M → Y referred to as path (b); and 4) X→Y after 

controlling for M denoted by (c') and referred to as the direct effect.  Spearman’s rho was 

used to calculate correlations between depressive symptoms and CT variables as well as 

correlations between CT variables and ART adherence variables.  
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Figure 2. Single Mediator Model  

 

Despite mounting criticism (Hayes & Preacher, 2010; MacKinnon, 2008; 

Mallinckrodt, Abraham, Wei & Russell, 2006; Preacher & Hayes, 2004) of the method, 

testing of mediation hypotheses have been most frequently guided by procedures outlined by 

Barron and Kenny (1986) and quantified with regression analyses. According to the Baron 

and Kenny definition, variable M is considered a mediator when: 1) X significantly predicts 

Y; 2) X significantly predicts M; 3) M predicts Y when X is controlled; and 4) the direct 

effect c’ is non-significant.  

Recently, the Bootstrap method for single mediator models developed by Preacher 

and Hayes (2004) has become a more widely used statistical method for mediation analysis. 

A non-parametric re-sampling procedure, the Bootstrap assesses mediation by taking a large 

number of estimations of the sample (e.g. 2000-5000) to empirically generate a sampling 

distribution from which the indirect effect of (ab) is computed. With this distribution, 

confidence intervals, p values and standard deviations are determined. Presence of a 

M 
Mediator 

 

X 
Independent 

Variable 

Y 
Dependent 

Variable 

C 

C’ 

 

a 
 

b 
 



 

 

27 

 

significant indirect effect of mediation (ab) is confirmed when the confidence interval 

generated through re-sampling does not contain 0.   

Use of the Bootstrap procedure provides several important advantages over the 

popular Barron and Kenney (1986) method: 1) no assumptions regarding normality of the 

sample distribution, linearity of variable relationships, or equality of means and variances 

must be met; 2) uses a more direct approach to testing the indirect effects of mediation; 3) 

has more power to detect mediation in smaller sample sizes; 4) lowers risk of excluding 

potential mediators from the analysis; 5) has less overdispersion, inflation of significance and 

unwarranted inferences than the Poisson regression model when analyzing count and rate 

data.  

Operationally, the Bootstrap method for testing mediation has only two requirements: 

1) there is an effect to be mediated (i.e., C≠0), and 2) the indirect effect (i.e., ab) is 

statistically significant in the direction predicted by the mediation hypothesis (Preacher and 

Hayes, 2004).  Thus, the PASW macro procedures developed by Preacher and Hayes (2004) 

for estimating indirect effects in single mediation models were used to separately assess 

whether the association between depressive symptoms and ART adherence (% taken, % 

taken on time) is mediated by any of the six categories of CT, CCT and commitment strength 

and shift. Output generated from the Bootstrap procedure included confidence intervals, p-

values and standard deviations. The presence of a significant indirect effect (ab) of mediation 

was determined by examining the confidence intervals generated through the Bootstrap re-

sampling. Mediation effects were confirmed when the confidence interval did not contain 0.  
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CHAPTER 5 

RESULTS 

Participant Characteristics  

Demographic characteristics for the 98 Motiv8 project participants included in this 

secondary analysis are depicted in Table 2. Participant ages ranged from 19 to 59 years with 

an average age of 40.6 years (SD = 9.1). Seventy-six (77.6%) identified their gender as male 

at birth. The sample was racially and ethnically diverse with more than half (53%) of the 

participants identifying themselves as African American (52), 23 (23.5%) as Hispanic or 

other race, and 16 (16.3%) as white. There was also a wide range in level of education; half 

of the participants had post high school training or college or graduate degrees (50%), 29 

percent were high school graduates and 21 percent did not finish high school.  

Table 2 also shows the means and standard deviations for all participants for ART 

adherence rates at baseline, week 2 and week 12; the six categories of CT for the session; and 

depressive symptom score reported at baseline. At week 1, which constituted the baseline 

measure of ART adherence and coincided with the MI session, the average percent of ART 

doses taken was 86.8 (SD = 20.3) and the average percent of doses taken on time was 81.3 

(SD = 25.0).  At week 2 (the average adherence for the 7 days following the MI session), 

ART adherence increased for both percent taken (M = 92.0, SD = 21.0) and percent taken on 

time (M =85.7, SD = 24.8). At the more long-term week 12 follow-up time point, ART 

adherence decreased to levels lower than at the week 1 baseline time point with an average of 

84.6 (SD = 22.8) percent taken and 75.8 (SD = 24.7) percent taken on time. 

As measured by the CES-D (Radloff, 1977), the average extent of depressive 

symptoms reported by participants was 18 (SD = 13). Given that CES-D scores > 16 indicate 
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the likelihood of major depression (Radloff, 1977), the number of depressive symptoms 

participants were experiencing at the beginning of the study was considered to be relatively 

high.  

As might be expected due to the collapsing of several types of change talk into the 

“other” CT and “other” CCT categories, participants engaged most frequently in other CT (M 

= 59.1, SD = 34.5) and other CCT (19.8, SD = 21.6) during the MI session. Participants 

committed to move toward ART dose adherence via Commitment CT an average of 7.2 (SD 

= 6.9) times per session while rarely committing to move away from taking their medication 

with an average of only .27 (SD = 1.0) commitment CCT statements per session. Due to the 

infrequency of commitment CCT within the data set, this variable was omitted from further 

analyses. On the scale of -3 to 3, average strength of participant commitment language during 

the session was 1.1 (SD = 1.3).  Commitment language strength shifted an average of .16 

(SD = 1.8) from the 4
th

 to the 9
th

 decile. 

 

Table 2 

 

Participant Demographic, ART Adherence and Change Talk Characteristics  

 

Characteristic 
All Participants 

M (SD) No. (%) 

Age, years  40.6 (9.1)  

Male Gender at Birth  76 (77.6) 

Female Gender at Birth  22(22.4) 

  

 

(-table continues-) 
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Note: Week 1 n = 98, Week 2 n = 94, Week 12 n = 86. 

Characteristic 
All Participants 

M (SD) No. (%) 

Race/Ethnicity   

     African American 
 

 

52 (53.1) 

     Hispanic  10 (10.2) 

     White                                   16 (16.3) 

     Other 

 
 

13 (13.3) 

Education   

     Less than High School  21 (21.4) 

     High School Grad/GED   28 (28.6) 

     More than High School Degree  49 (50) 

Depressive Symptom Score 18 (13.0)  

ART Adherence 

 

  

     Week 1 -  %  Doses Taken 86.8 (20.3)  

     Week 1 - %  Doses Taken On Time 81.3 (25.0)  

     Week 2 - %  Doses Taken 92.0 (21.0)  

     Week 2 - %Doses Taken On Time 85.7 (24.8)  

    Week 12 - %  Doses Taken 84.6 (22.8)  

     Week 12 - %Doses Taken On Time 75.8 (24.7)  

Category of Change Talk 

 

  

     Other CT 59.1 (34.5)  

     Commitment CT 7.2 (6.9)  

      Other CCT 19.8 (21.16)  

     Commitment CCT .27 (1.0)  

    Commitment Strength 1.1 (1.3)  

     Commitment Strength Shift .16 (1.8)  
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Preliminary Analyses 

Preliminary parametric and non-parametric analyses were conducted to determine if 

there were differences in depressive symptoms, ART adherence and CT, CCT, and average 

and shift commitment strength measures based on any participant demographic 

characteristics. Results are displayed in Table 3. Mann-Whitney U tests revealed significant 

gender differences in both commitment CT (U = 549, z = -2.5, p = .01, r = .25) with men 

(Md = 6, n = 76) having more commitment CT than women (Md = 4, n = 22), and in 

commitment strength (U = 572, z =   -2.3, p = .02, r = .22) with men (Md = .83, n = 76) 

having higher commitment strength than women (Md = .50, n = 22). Using the Cohen (1988) 

criteria, the effect size associated with r =.25 or .22 is small. Thus, the small effect size and 

small percentage of women included in the study were considered low enough to justify not 

using gender as a covariate in subsequent analyses.  

Additionally, the Kruskal-Wallis Test revealed significant differences in week 12 

(percent dose taken) adherence between the three education level groups (less than high 

school, n= 16: high school diploma/GED, n = 32: college degree, n = 38), 
2
 (1, n = 86) = 

6.2, p = .05.  Post Hoc analyses between pairs of the three education level groups conducted 

with the Man-Whitney U revealed that those with college degrees (Md = 97.0, n = 38) had 

greater week 12 ART percent doses taken (U =182, z = -2.3, p = .02, r = .3) than did those 

with less than a high school diploma (Md = 88.5, n = 16). Application of the Bonferroni 

correction to the post hoc analyses dictated an alpha level of .017 for significance among 

these pairs. The difference in week 12 ART adherence (percent doses taken) between 

participants with a college degree and those who did not finish high school was significant at 

the alpha level of .020  and thus fell short of the .017 alpha level required by the Bonferroni 
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adjustment. As a result, subsequent analyses by education level were not warranted or 

conducted.  There were no significant differences in baseline characteristics for any of the 

other CT or ART adherence variables or for depressive symptoms.    

Table 3 

Relationship of Demographic Characteristics to ART Adherence and Change Talk  

 

Note: Week 1 n = 98, Week 2 n = 94, Week 12 n = 86. 

 

Table 4 reflects participant characteristics by Motiv8 Project treatment group (EC and 

EC + OT). No significant differences between the treatment groups on any of the 

demographic characteristics, ART adherence rate variables or change talk variables were 

 

 

Variables 

 

   Age Gender at Birth  Race/Ethnicity 

Level of 

Education 

r p t r p F 
2
 p F 

2
 p 

Depressive Symptoms .025 .81 1.3  .19 .66  .62 .78  .60 

Other CT .128 .21  .03 .73  6.5 .09  6.5 .09 

Commit CT .095 .35  .25** .01  .66 .88  .66 .88 

Other CCT .116 .26  .02 .84  1.2 .76  1.2 .76 

Commit Strength .001 .99  .22* .02  2.3 .51  2.3 .51 

Commit Shift -.11 .28  .04 .71  6.3 .10  6.3 .10 

Week 1 % Taken .041 .34  .02 .82  3.1 .38  6.6 .47 

Week 1 %Taken On Time -.049 .32  .02 .81  4.2 .24  5.0 .66 

Week 2 %Taken  -.049 .32  .09 .39  4.6 .20  3.0 .89 

Week 2 % Taken On Time -.010 .46  .03 .80  3.5 .32  3.3 .85 

Week 12 %  Taken  .156 .08  .05 .66  4.2 .24  14.1* .05 

Week 12 % Taken On Time .136 .11  .04 .67  7.1 .07  11.0 .14 
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found. As a result, treatment group was not considered to be a confounding variable and was 

not relevant for subsequent analyses.   

Table 4 

Participant Characteristics and Treatment Groups 

 

 

 

Characteristic 

All Participants 

(n = 98) 

EC 

(n = 50) 

EC/OT 

(n = 48) 

M (SD) No. (%) M (SD) No. (%) M (SD) No. ( %) 

Age, years   40.6 (9.1)  40.9 (9.3)  39.7 (9.1)  

Male Gender at Birth  76 (77.6)  38 (76)  38 (79.2) 

Female Gender at Birth  22 (22.4)  12 (24)  10 (20.8) 

Race/Ethnicity 
M (SD) No. (%) M (SD) No. (%) M (SD) No. ( %) 

     African American  52 (53.1)  23 (46)  29 (60) 

     Hispanic  10 (10.2)  6 (12)  4 (8) 

     White                                  16 (16.3)  17 (34)  16 (33) 

     Other  13 (13.3)  10 (20)  3 (6) 

Education       

     Less than High School   21 (21.4)  9 (18)  12 (25) 

     High School Grad/GED   28 (28.6)  13 (26)  15(31) 

     More than High School   49 (50)  26 (56)  21 (43.9) 

Depressive Symptoms 18.7 (13)   20.7 (15)  16.7(10.8)  

   (--table continues--) 
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Note: Week 1 n = 98, Week 2 n = 94, Week 12 n = 86. 

 Independent-samples t-tests, chi-square tests for independence and Mann-Whitney U 

tests were used to examine whether participants with complete (n = 85) vs. incomplete (n = 

12) ART adherence data varied significantly on demographic characteristics, level of 

depressive symptoms and CT variables.  Participants with incomplete data were those who 

had missing adherence data at any of the three time points. Analyses conducted on all of 

these variables discerned no significant differences between the groups. Results are displayed 

in Table 5.  

 

Characteristic 

 

All Participants EC 

(n = 50) 

EC/OT 

(n = 48) M (SD) No. (%) 

ART Adherence 

 

Week 1 

     %  Taken 

 

 

 

86.8 (20.3) 

 

 

 

 

 

87.2 (21.8) 

 

 

 

 

86.9 (19.2) 

 

% Taken On Time 81.3 (25)  83.2 (23.4)  79.6 (27.2) 
 

Week 2 

     %  Taken 

 

92 (21) 

  

86.8 (21.6) 

  

86.7 (19.1) 

 

% Taken On Time 85.7 (24.8)  83.1 (23.2)  79.6 (26.9)  

Week 12 

     % Taken  

 

84.6 (22.8) 

  

83.8 (24.1) 

  

85.5 (21.5) 

 

% Taken On Time 75.8 (24.7)  75.2 (25.9)  76.4 (23.7) 
 

Category of Change Talk       

   Other CT 59.1 (34.5)  60.7 (33.4)  54.1 (25.2)  

   Commitment CT 7.2 (6.9)  7.5 (6.7)  6.3 (5.0)  

   Other CCT 19.8 (21.2)       20.4 (17.7)  17.6 (15.7)  

    Commitment Strength 1.1 (1.3)          .84 (.59)  .75 (.50)  

    Commitment Shift .16 (1.8)       .27 (1.9)  .05 (1.6)  
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ART adherence rate differences between participants with complete and incomplete 

data were also explored. The number of participants with incomplete ART adherence data 

(percent taken and percent taken on time) varied by study week. During the week 1 time 

point, only one participant or 1% of the study sample had incomplete adherence data. Four 

(4.1%) of the participants had incomplete ART adherence data at week 2, and 12 (12.2%) of 

the participants had incomplete ART adherence data at week 12. Differences in adherence 

rates for those with complete and incomplete adherence rate data were calculated for week 1 

and week 2. No between group differences in ART adherence rates were found at week 2. A 

Mann-Whitney U test revealed that week 1 ART adherence (percent doses taken on time) 

approached significance: participants with complete ART adherence data (Md = 93, n = 85) 

had a greater percent of doses taken on time at week 1 than did those with incomplete ART 

adherence data (Md = 75, n = 12), U = 346.5, z = -1.87, p = .059, r = .19. Because only one 

participant with incomplete data had ART adherence rate data for the week 12 time point, the 

differences between the groups were not calculable for the longer-term week 12 time point.  

Table 5 

Participant Characteristics and Incomplete vs. Complete ART Adherence Rate Data 

Characteristic Incomplete Data 

n =12 

Complete Data 

n = 86 

Age, mean years (SD)   

 

33.8 (12.4) 40.6 (9.1) 

Male Gender at Birth, No. (%) 12 (15.8) 64 (84.2) 

Female Gender at Birth No. (%) 1 (4.5) 21 (95.5) 

Race/Ethnicity   

     African American, No. (%) 9 (17.3) 43 (82.70) 

     Hispanic, No. (%) 0 (0) 10 (100) 

  (--table continues--) 
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Characteristic Incomplete Data 

n = 12 

Complete Data 

n = 85  

Race/Ethnicity   

     White, No. (%)                                  3 (9.1) 30 (90.9) 

 

 

     Other, No. (%) 1 (12.5) 7 (87.5) 

 

Education   

     Less than High School, No. (%) 5 (23.8 ) 16 (76.2 ) 

     High School Grad/GED, No. (%)  1 (3.5 ) 27 ( 88.9) 

     More than High School Degree, No. (%) 7 ( 14.2) 42 ( 85.7) 

Depressive Symptoms, mean No., (SD) 21 (12.8) 18.3 (12.6) 

ART Adherence   

     Week 1 -  % Taken, mean (SD) 76.6 (25.3) 88.2 (19.2) 

     Week 1 - %  Taken On Time, mean (SD) 67.1 (32.2) 83.3 (23.4) 

     Week 2 - %  Taken, mean (SD)  75.3 (39.8) 94.1 (16.3) 

     Week 2 - % Taken On Time, mean (SD) 73.4 (39.4) 87.3 (22.0) 

     Week 12 - %  Taken, mean (SD)  100 (0) 84.4 (22.9) 

     Week 12 - % Taken On Time, mean (SD) 100 (0) 75.5 (24.8) 

Category of Change Talk   

     Other CT, mean (SD) 62.9 (45.6) 58.5 (32.9) 

     Commitment CT, mean (SD) 10.9 (9.6) 6.7 (6.3) 

     Other CCT, mean (SD) 27.6 (42.2) 18.7 (15.9) 

     Mean Commitment Strength, mean (SD) 2.7 (2.3) 1.6 (1.7) 

     Commitment Strength Shift, mean (SD) .02 (1.6) .17 (1.8) 

 

Note: Week 1 incomplete n = 12, Week 2 incomplete n = 11, Week 12 incomplete n = 1. 
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Main Analyses 

Relationship between Depressive Symptoms and ART Adherence 

 The first goal of the study was to examine the relationship between depressive 

symptoms and ART adherence. Adherence included percent ART doses taken and percent 

ART doses taken on time at three study time points (week 1, 2, and 12). As shown in Table 

6, the Spearman’s rho correlation coefficient revealed statistically significant relationships 

between depressive symptoms and week 12 percent ART doses taken and week 12 percent 

ART doses taken on time. Specifically, there was a relatively weak, negative correlation 

between depressive symptoms and week 12 percent doses taken, r = -.23, n = 86, p < .05, as 

well as for depressive symptoms and week 12 percent doses taken on time, r = -.23, n = 86, p 

< .05. Each of the week 12 adherence variables (percent doses taken and percent doses taken 

on time) shared only 5 percent of their variance with the depressive symptoms variable. 

Nevertheless, the first hypothesis that there would be a negative association between 

depressive symptoms and ART adherence was confirmed for the week 12 time point. 

 Table 6 

Spearman’s Rho Correlation between Baseline Depressive Symptoms and ART Adherence  

 

 
%  Doses Taken %  Doses Taken On Time 

 r P r p 

Week 1 -.082 .43 -.033 .755 

Week 2 .040 .792 -.034 .748 

Week 12 -.231* .033 -.225* .037 

Note: *p < .05; Week 1 n = 98, Week 2 n = 94, Week 12 n = 86. 
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Mediating Effects of CT, CCT and Commitment Language Strength and Shift in the Relation 

between Depressive Symptoms and Week 12 ART Adherence  

 

 The second goal of the study was to examine all of the six change talk variables (CT, 

CCT, commitment CT, commitment CCT, and commitment strength and strength shift) as 

potential mediators of the relationship between depressive symptoms and ART adherence. 

The single mediator model was used to determine mediation effects for each CT variable at 

the week 12 time point.  In accordance with the Bootstrap method of mediation analyses, 

point estimates of the indirect effects were considered significant if the 95% confidence 

intervals did not contain zero. Examination of the Bootstrap generated confidence intervals 

revealed that all of them contained zero indicating that none of the six CT, CCT or 

commitment language strength and strength shift variables emerged as significant mediators 

of the relationship between depressive symptoms and week 12 ART adherence for percent 

doses taken or percent doses taken on time. Results of the Bootstrap mediation analyses are 

presented in Table 7.        
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Table 7 

Summary of Mediation Results for CT, CCT and Commitment Strength and Shift in the relationship between Depressive Symptoms 

and 12 Week Percent ART Adherence (5000 Bootstrap Samples) 

 

Independent  

Variable  

(X) 

Mediating 

Variable  

(M) 

Dependent 

Variable 

(Y) 

    
Boot strapping 

Effect of X 

on M (a) 

Effect of M 

on Y (b) 

Total Effects  

(C) 

Direct Effects 

(C) 

Indirect Effect  

(a x b) 

95%  CI 

BCa 

B SE B SE B SE B SE Boot SE Lower Upper 

1. DST Other CT %  Taken -.3269 .2771 .1275 .0756 -.1038 .1942 -.0621  .1937 -.0443 .0485 -.1742 .0228 

2. DST Commit CT %  Taken -.0081 .0533 .2750 .3992 -.1038 .1942 -.1016 .1948 .0062 .0288 -.0949 .0306 

3. DST Other CCT % Taken .3958 .1276 .0796 .1669 -.1038 .1942 -.1343 .2060 .0320 .0730 -.0992 .2094 

4. DST Commit Strength % Taken -.0025 .0046 4.997 4.559 -.1038 .1942 -.0913 .1943 -.0048 .0404 -.1458 .0369 

5. DST Commit Shift % Taken 1.0125 .0155 -.7732 1.370 -.1038 .1942 -.1135 .1958 .0085 -.0302 -.0211 .1200 

6. DST Other CT % On Time -.3269 .2771 .1067 .0823 -.2296 .2098 -.1947 .2107 -.0418 .0505 -.1820 .0166 

7. DST Commit CT % On Time -.0081 .0533 .2186 .4318 -.2296 .2098 -.2278 .2108 .0088 .0294 -.1020 .0264 

8. DST Other CCT % On Time .3958 .1276 -.0230 .1805 -.2296 .2098 -.2205 .2228 -.0091 .0748 -.1670 .1431 

9. DST Commit Strength % On Time -.0025 .0046 5.738 4.921 -.2296 .2098 -.2152 .2097 -.0063 .0428 -.1598 .0349 

10. DST Commit Shift % On Time -.0125 .0155 -1.191 1.477 -.2296 .2098 -.2444 .2111 .0128 .0340 -.0224 .1374 

Note: DST = Depressive Symptoms Total; BCa = Bias Corrected and Accelerated Confidence Intervals 
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Relationships between Change Talk and Depressive Symptoms and ART Adherence.  

 Although examination of the individual relationships between potential mediators and 

independent and outcome variables is not required for Bootstrap mediation analyses, 

individual assessment of these relationships was conducted to explore potentially important 

associations for understanding the MI process. Results for Spearman’s rho correlation 

coefficients for the relationships between change talk variables and depressive symptoms and 

ART adherence measures are displayed in Table 8.   

  As depicted in Table 8, level of depressive symptoms was not significantly related to 

either average commitment strength or shift to greater commitment toward change within the 

MI session. However, depression was significantly negatively related to the total number of 

commitment CT statements made during the MI session (r =-.25, p = .006). In addition, 

depressive symptoms had a significant positive association with the total number of other 

CCT statements made during the session (r = .25, p = .007).  Table 8 displays the correlations 

between depressive symptoms and all of the six categories of CT/CCT. 

 Table 8 also displays the relationships between CT, CCT and commitment language 

strength and shift and ART adherence outcome variables of percent doses taken and percent 

doses taken on time for the week 1, 2 and 12 time points.  At week 1, Spearman’s rho 

analyses revealed a significant positive relationship between strength of commitment 

language and ART doses taken on time (r = .18, p = .04) as well as a significant positive 

relationship between ability to shift to greater commitment strength and percent ART doses 

taken (r = .168, p = .05). There were no significant associations between the six CT variables 

and ART adherence at the week 2 time point. At week 12, significant positive relationships 

were observed between other CT and percent of ART doses taken (r = .18, p = .05) as well as 
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for mean strength of commitment language and percent ART doses taken (r = .23, p = .02) 

and percent doses taken on time (r =.21, p = .03).   

 

Table 8 

Spearman’s Rho Correlation of Change Talk Variables with Depressive Symptoms and ART 

Adherence   

                                        ART  Adherence 

 Depressive                     

Symptoms 

Week 1 Week 2 Week 12 

% Taken  % On Time % Taken % On Time % Taken  % On Time 

 r p r p r p r p r p r p r p 

Other CT -.13 .10 .10 .17 .09 .20 .07 .26 .11 .51 .18* .05 .17 .06 

Commit CT -.25** .01 -.02 .43 .02 .44 -.01 .45 .00 .49 .15 .08 .12 .14 

Other CCT .25** .01 -.14 .08 -.14 .09 -.07 .27 -.12 .13 -.05 .31 -.13 .11 

Commit 

Strength 

-.07 .25 .14 .08 .18* .04 .06 .28 .09 .20 .23* .02 .21* .03 

Commit 

Shift 

-.086 .20 .17* .05 .13 .11 -.01 .46 .05 .32 -.11 .15 -.15 .08 

Note: *p < .05; **p<.01; Week 1 n = 98, Week 2 n = 94, Week 12 n = 86 
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CHAPTER 6 

 

DISCUSSION 

 

 Despite the effectiveness of MI interventions in helping individuals change health 

related behaviors, little is known about the patient characteristics and MI intervention 

processes that affect MI intervention outcomes. The main purpose of this study was to 

explore whether the language used by patients during an MI intervention session, specifically 

language indicating that the person is moving toward or away from ART adherence, mediates 

the relationship between depressive symptoms and ART adherence.  

Analyses confirmed the first study hypothesis that there would be a negative 

relationship between depressive symptoms and ART adherence. Consistent with findings 

from prior research (Ammassari et al., 2004; Holzemer et al., 1999; Starace et al., 2002; 

Wagner et al., 2004, 2011), there was a statistically significant relationship between higher 

level of depressive symptoms and lower ART adherence for the week 12 time point of this 

study. Similar to Wagner et al. (2011), while statistically significant, the effect size or 

magnitude of the relationship between the depressive symptoms measured by the CES-D and 

percent ART dose adherence was weak.  

The second hypothesis predicting that the impact of depressive symptoms on ART 

adherence would be mediated by any or all of the six categories of CT, CCT and strength and 

shift of commitment language, was not confirmed. A likely explanation for this result 

concerns the weak association between depressive symptoms and ART adherence, which is 

discussed in more detail below. 
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Despite the null CT mediation findings, additional analyses examining the bivariate 

associations between CT and depressive symptoms and CT and ART adherence revealed 

significant results.  Analyses related to depression’s relationship with the patient’s CT within 

an MI session revealed an association between a higher level of depressive symptoms and 

both a decreased production of commitment to change language as well as an increase in the 

patient’s expression of the more general category of other CCT (desire, ability, reason, and 

need not to adhere).  These results are consistent with the notion that depressive symptoms 

are likely to hamper the production of CT or increase CCT, however they differ somewhat 

from the findings of Aharonovich et al. (2008), who found that cognitive functioning was 

related only to the shift toward greater commitment. In light of the number of analyses 

conducted, clear conclusions regarding the significant effects of patient characteristics such 

as depressive symptoms on change talk are not warranted. However, the overall pattern of 

results in this study taken together with the findings of Aharonovich et al. (2008), suggests 

that further research is warranted to examine the influence of patient characteristics on CT. If 

the association between depressive symptoms and CT is ultimately supported, a somewhat 

modified MI approach may be warranted with depressed patients; the therapist may need to 

work harder at eliciting client commitment language and rolling with resistance throughout 

the session.  

In regard to the relationship between change talk and ART adherence, patients with 

lower baseline ART adherence rates for percent doses taken on time engaged in more 

commitment CCT during the MI intervention session. In addition, higher baseline adherence 

rates were related to greater shift in commitment language strength toward the end of the MI 

session. There were no significant relationships between CT variables and ART adherence at 
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week 2. For the distal week 12 follow-up time point, the more general category of other CT 

(desire, ability, reason, and need to adhere) as well as commitment language strength were 

positively associated with ART adherence (percent doses taken and percent doses taken on 

time), respectively.  

Contrary to findings from the seminal study by Amrhein et al. (2003), commitment 

related CT was not the only type of CT related to a distal behavioral outcome. Analyses from 

the present study revealed that the more general category of other CT (desire, ability, reason 

and need to change) was also predictive of improved outcome at the week 12 time point. In 

general, a number of prior studies (Aharonovich et al., 2008; Amrhein et al., 2003; Hodgins, 

Ching & McEwen, 2009) support only commitment related CT as outcome predictors and a 

number of others (Baer et al., 2008; Gaume, Gmel & Daeppen, 2008; Moyers et. al., 2007, 

2009; Strang & McCambridge, 2004) indicate that both commitment related and other 

(desire, ability, reason, need) categories of CT predict outcome. Despite these mixed 

findings, all of the studies provide evidence that the client’s own change talk language 

predicts behavior change (Moyers et al., 2009). Until now, linguistic subcategory analysis of 

CT has primarily been conducted in the context of addiction (substance abuse and gambling) 

interventions. The present study is the first to provide evidence that both commitment 

strength and other categories of client CT are potentially critical components of MI ART 

adherence intervention sessions as they are positively related to ART adherence outcomes. 

Given that significant correlations were found among the main variables and that this 

is the first study with a sample size large enough to explore whether change talk variables 

mediate the effects of depressive symptoms on ART dose adherence, it is logical that lack of 

mediation effects within this analysis not be used to rule out CT as a mediator in the 



 

 

45 

 

relationship between depressive symptoms and ART adherence. Instead, it is assumed that 

CT is only one of a number of within-MI session and post-session variables that influence 

ART dose adherence. Hence, lack of CT mediation effects may have been due to a variety of 

factors including omission of important moderator variables (e.g., other patient 

characteristics not included) and measurement limitations. 

For example, several measurement, sample and intervention trial factors impacted 

study findings.  As in most ART adherence studies (Ammassari et al., 2004; Holzemer et al., 

1999; Starace et al., 2002; Vranceanu et al., 2007; Wagner et al., 2004, 2011) this study used 

a global and continuous measure (the CES-D) to assess depressive symptoms. According to 

MacKinnon (2008), a low effect size between independent and outcome variables may be 

present when an independent variable is operationalized as a continuous variable or when 

other influences are moderating the relationship. Given these findings, it is reasonable to 

surmise that use of this continuous measure for depressive symptoms contributed to finding a 

significant but unexpectedly weak relationship between depressive symptoms and ART 

adherence outcomes.     

Consistent with this possibility, Wagner et al. (2011) explored the association 

between depressive symptoms and ART adherence more fully by transforming the 

continuous depressive symptoms values obtained from the CES-D into a categorical variable 

representing sub groups of depression severity. Subsequent analysis with the categorical 

depressive symptom variable revealed that the relationship between depressive symptoms 

and ART dose adherence varied by level of depression severity. Only severe levels of 

depressive symptoms were related to percent ART dose adherence.  Subgroups of no 
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depressive symptoms or mild to moderate depressive symptoms were not related to ART 

adherence. 

Based on the findings of Wagner et al. (2011), the inclusion of participants with the 

full range of CES-D scores in the present study may explain the lack of CT mediation 

findings. Similar differences among depressive sub groups in the present study would 

constitute a violation of the single mediator model assumptions that could result in 

undetectable mediation effects (MacKinnon, 2008). Although the sample size of this study 

precluded expansion of this single mediator model to include analyses by level of depression 

severity subgroups, results from Wagner et al. (2011) suggest that a future study with larger 

sample sizes for employing more complex models for simultaneous assessment of 

moderation and mediation may be required to detect a true mediation effect for CT on the 

relationship between depressive symptoms and ART adherence.   

 Another study related contributor to low effect sizes and null mediation effects for CT 

variables was the high ART dose adherence rate at all study time points. Study inclusion of 

individuals without documented ART adherence problems appears to have resulted in rates 

of adherence that are consistently higher than those reported in other studies (DiIorio, et al., 

2008; Liu et al., 2001). Recent research demonstrating much larger effect sizes for studies 

that target HIV positive patients with existing adherence problems (Bangsberg, 2009) 

supports the notion that high rates of ART adherence maintained by many participants 

throughout the 12 weeks of this study likely reduced the ability to accurately detect 

meditation effects of CT in the relation between depressive symptoms and ART adherence.   

Study findings demonstrated significant but weak relationships between CT variables 

and ART adherence at the week 12 time point, but there was no relationship at the week 2 
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time point. Upon examination, it appears that ART adherence rate was so high at the week 2 

time point that there was little room for CT variables to exert their influence on or share 

variance with ART dose adherence outcome variables. At the more distal week 12 time point, 

overall adherence rates declined and the relationship between CT and ART adherence was 

detectable. Specifically, there were weak but significant associations between other CT and 

ART adherence percent doses taken as well as between strength of participant commitment 

language and percent ART doses taken on time.  

Another possible explanation for the weak relationship between CT and week 12 

adherence rates is the amount of time that passed between them. Shrout and Bolger (2002) 

suggest there is a time-limited relationship between predictor and outcome variables that 

results in diminished or non-significant real effects when too much time passes between the 

occurrence of the predictor and outcome variables.  Hence, the weak association between CT 

and adherence rates at week 12 (the most distal follow-up time point) could be a consequence 

of the length of time which, in turn, could be related to the extant lack of mediation effects 

for CT. In future studies, subsequent MI sessions and measurement of depressive symptoms 

at all of the distal time points could provide information about the effects of changes in 

depression on changes in ART adherence resulting in a more complete picture of the 

mediation relationship.    

Finally, several MI session and CT coding related factors may have impacted study 

findings. The single MI intervention session could be considered a semi-structured 

manualized MI approach. The session was driven by a series of MI and adherence related 

questions on the following topics: 1) a review of the participant’s previous adherence data, 2) 

pros and cons of adherence, 3) motivation and confidence rulers for adherence, and 4) 
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discussion of values and their relation to adherence. As pointed out by Miller and Rose 

(2009), a caveat with this structured session approach is that it is in conflict with an 

increasing number of studies showing that it is the natural language of clients that predict 

improved outcomes (Madson & Campbell, 2008). With this structured approach, the therapist 

runs the risk of maintaining the structure of the session rather than fully attending client 

responses.  

The structure of the MI session may also be a source of discrepancy between CT 

findings from this study and CT findings from other studies. MI sessions were divided into 

10 equal deciles that represent temporal segments, but the topic raised or question asked 

during the decile was not considered. Because the topics of deciles in this study may differ 

from topics in other semi-structured or non-structured sessions from other studies, 

comparisons between them could be confounded.  In addition, where topics occur within the 

decile structure of this study could vary between the therapists. 

Despite the good overall reliability of CT coding within this study, there is a chance 

that differences in this study’s findings and those from other studies may be a result of 

coding discrepancies. Coding methods in this study are based on those outlined in Amrhein 

et al. (2003), a study finding that a pattern of increasing commitment strength and shift in 

commitment strength from mid point to the end of the session were the most important 

predictors of behavior change. Although the overall reliability of coding within this study 

was good, reliability for strength of commitment language in four of the twenty individual 

deciles was considerably lower than for all of the other CT variables. Consistent with the 

present study, Moyers et al. (2009), also experienced difficulty in attaining adequate 

reliability for strength of commitment ratings and chose to rely on frequency of CT data 
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rather than strength of commitment data. We did not omit the strength of commitment 

variables from our analyses because mean strength of commitment scores for all of the 

deciles were reliable. Of note, strength of commitment, commitment shift and the more 

general other CT frequency data were all associated with ART adherence within our study.   

Another possible coding discrepancy may lie in the decile structure of the coding. 

Deciles within his study were temporal rather than content markers. Because content for this 

and other studies tended to be at least semi-structured, commitment language may be present 

in certain deciles due to the MI structure rather than where it might more naturally occur in 

the session. Commitment strength shift was defined primarily as being from the mid- point of 

the session to the end of the session, but in Amrhein et al. (2003) it was determined to be 

from the 4
th

 to the 10
th

 decile while in Aharonovich et al. (2008) it was from the 5
th

 to the 10
th

 

decile.  In addition to being the mid-point and end of session it was also where the low point 

or back pedaling of commitment strength occurred prior to a final shift toward commitment 

for those with positive outcomes (Amrhein et al., 2003). In the present study, the decrease in 

commitment strength began in the 4
th

 decile and the end of the session was determined as the 

9
th

 decile because CT language essentially ended there; the 10
th

 decile was when the therapist 

and patient were making arrangements for their next meeting.   Despite these adjustments, 

lack of commitment shift at the week 12 time point within this study, compared with positive 

findings for commitment strength shift in Amrhein et al. (2003) and Aharonovich et al. 

(2008), may be still be due to differences in session content or in the definitions of 

commitment strength shift.  

With regard to generalizing these findings, it is important to note that this study was 

conducted within the context of an ART intervention conducted for research purposes. This 
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was a population connected with medical care and seeking help in adhering to their ART 

regimen, and thus these findings may not be generalizable to individuals who are not as 

connected to medical care or not seeking help. Further, those who are not seeking help with 

medication management may be the most non-adherent. On the positive side, because study 

participation was not limited to those with adherence problems or diagnosable depression, 

these findings do mirror the broader spectrum of HIV-positive patients being seen in clinical 

settings. The much larger number of men than women in the study and small but significant 

difference in CT among men and women suggest that these result may not generalize well to 

women and indicate that further studies according to gender and CT may be warranted.  

In conclusion, this is the first study to examine patients’ verbal statements related to 

change, depressive symptoms and ART adherence outcome among HIV-positive patients. 

Despite a null effect for CT as a formal mediator in the relationship between depressive 

symptoms and ART adherence outcome, results indicated that depressive symptoms are 

related to the patients’ ability to produce commitment CT language as well as other CCT 

(desire, ability, reason and need not to change) language. In addition, other CT (desire, 

ability, reason and need to change) language and mean strength of commitment language 

during the entire session were related to ART adherence at the more distal time point. 

Although findings should be interpreted cautiously, clinicians may find it worthwhile to 

modify their MI approach with depressed patients. Emphasizing the use of MI to encourage 

commitment CT, other CT and strength of commitment language throughout the MI session 

and minimize the impact of other CCT by rolling with rather than confronting patient 

resistance may be helpful. Findings from this study support the need for a study with a larger 

sample size in which more complex moderator mediator models of analyses can be tested to 
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determine whether CT variables mediate the effect of depression on ART adherence 

outcomes within particular subgroups of depressed patients. HIV-positive patients and MI 

practitioners will benefit from future studies that can identify mechanism of change within 

MI for improving ART adherence behavior.   
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APPENDIX A 

 

CENTER FOR EPIDEMIOLOGIC STUDIES DEPRESSION SCALE (CES-D) 
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Center for Epidemiologic Studies Depression Scale (CES-D) 
 

These items are about how you may have felt or behaved recently.  For each item, click on the option 

that best describes your feelings or behavior over the last week. 

 

  0 Rarely or none of the time (less than 1 day) 

  1 Some or a little of the time (1-2 days) 

  2 Occasionally or a moderate amount of time (3-4 days) 

  3 Most or all of the time (5-7 days) 

 

Over the last week… 
1. I was bothered by things that usually don’t bother me. 0 1 2 3 

2. I did not feel like eating; my appetite was poor. 0 1 2 3 

3. I felt that I could not shake off the blues even with help from my 

family or friends. 

0 1 2 3 

4. I felt that I was just as good as other people. 0 1 2 3 

5. I had trouble keeping my mind on what I was doing. 0 1 2 3 

6. I felt depressed. 0 1 2 3 

7. I felt that everything I did was an effort. 0 1 2 3 

8. I felt hopeful about the future. 0 1 2 3 

9. I thought my life had been a failure 0 1 2 3 

10. I felt fearful. 0 1 2 3 

11. My sleep was restless. 0 1 2 3 

12. I was happy. 0 1 2 3 

13. I talked less than usual. 0 1 2 3 

14. I felt lonely. 0 1 2 3 

15. People were unfriendly. 0 1 2 3 

16. I enjoyed life. 0 1 2 3 

17. I had crying spells. 0 1 2 3 

18. I felt sad. 0 1 2 3 

19. I felt that people disliked me. 0 1 2 3 

20. I could not get “going.” 0 1 2 3 

 

NOTE: Items 4,8,12 and 16 are reverse scored.  

 

DV = Total score 

 

High symptoms (> 16)  
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APPENDIX B 

 

MANUAL FOR THE MOTIVATIONAL INTERVIEWING SKILL CODE, VERSION 2.1  
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APPENDIX C 

 

 

MANUAL FOR THE MOTIVATIONAL INTERVIEWING SKILL CODE (MISC),  

VERSION 1.1: ADDENDUM TO MISC 1.0  
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APPENDIX D 

 

 

CHANGE TALK AND COMMITMENT LANGUAGE CODING SHEET 
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CHANGE TALK AND COMMITMENT LANGUAGE CODING SHEET 

Other CT/CCT                                                                                                              

-Desire to/not to change           - Ability to/not to change 

-Reason to/not to change          -Need to change/ not change 

 

Commitment to/not to change 

-  Commitment Language implies an agreement, intention or obligation regarding future 

medication adherence.  

- Client statements of how they will rearrange their life in the future related to medication 

adherence are considered commitment statements. 

- Hypothetical situations are coded as other.  

 

Transcript #                                                                Global    ________     Coder:              

 

 Change Talk    Total C + O ________________ 

 Deciles Other Commitment Strength 

    L                      M              H        

1        

2       

3       

4       

5       

6       

7       

8       

9       

10       

 Totals      

 
Counter Change Talk             Total C+ O ________________             

 Deciles Other Commitment Strength 

    L                      M                  H        

1        

2       

3       

4       

5       

6       

7       

8       

9       

10       

 Totals      
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