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Abstract 

The development and validation of a new coding system for dementia patient-caregiver dyads: the 

Dyadic Dementia Coding System 

by  

Alice Verstaen 

Doctor of Philosophy in Psychology 

University of California, Berkeley 

Professor Robert W. Levenson, Chair 

 

 
 Dementia is a debilitating disease for the individuals who are afflicted, as well as the 
family members who care for them. Much research has focused on factors that characterize the 
symptoms and behaviors of the patient, the traits of the caregiver that enable them to be more or 
less resilient throughout caregiving, and, to a lesser degree, the qualities of the relationship 
between patients and caregivers. For the latter, research has focused on marital satisfaction, 
language use when communicating, and mutual gaze within dyads. However, the behaviors that 
emerge during interactions between dementia patients and caregivers have rarely been explored. 
Many dyadic behavioral coding systems are available and widely used, but all of these systems 
were developed with healthy couples and may therefore lack the ability to capture the nuances of 
behaviors that emerge during interactions between dementia patients and caregivers. The present 
study sought to develop a new dyadic behavioral coding system that would accurately capture the 
behaviors and symptoms of dementia patients and the behaviors and responses of caregivers, as 
demonstrated by acceptable reliability (inter-rater and split-half) and validity (construct, criterion, 
and incremental). The sample was composed of 35 patients with Alzheimer’s Disease, 35 patients 
with behavioral variant frontotemporal dementia, 19 control patients, and their spousal caregivers. 
The final coding system consisted of nine patient and eleven caregiver codes, which captured 
patient behavioral symptoms (e.g., inappropriate laughter for patients) and caregiver responses 
(e.g., guiding appraisal). Results indicated that the dyadic behavioral coding system demonstrated 
acceptable reliability and validity. In addition, the new coding system was able to distinguish 
between different kinds of dementia as well as identifying caregivers who are at greater risk of 
developing depression, above and beyond an existing, commonly used dyadic coding system. 
Implications of these findings for the development of interventions to improve caregivers’ mental 
health outcomes are discussed.   
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The development and validation of a new coding system for dementia patient-caregiver dyads: the 
Dyadic Dementia Coding System 

 
Dementia is a neurodegenerative process that affects cognitive, emotional, social, and 

motor functioning, with devastating effects on patients and their caregivers. Not surprisingly, a 
great deal of early research focused on the effects of dementia on patients, studying individuals in 
isolation. However, parallel to many brain diseases, dementia also has a significant impact on an 
individual’s ability to make and maintain social relationships. Nonetheless, research has rarely 
focused on the impact of dementia on the qualities of patient-caregiver interactions.  

In the sections that follow, research on the characteristics and behavioral symptoms of two 
of the most common types of dementia, Alzheimer’s disease (AD) and behavioral variant 
frontotemporal dementia (bvFTD), will be discussed, as will their impact on caregivers. The 
importance of studying dementia within a social context will then be covered, along with a brief 
history of dyadic research in general. I will also review existing systems for analyzing and coding 
emotional behavior within social contexts as well as issues and gaps in the literature.  
 
Dementia 

Alzheimer’s Disease (AD) is the most common form of dementia in individuals over the 
age of 65. AD primarily affects the cognitive domain, specifically memory and visuospatial 
abilities (Katzman, 1986; McKhann et al., 1984), while leaving social and emotional functioning 
relatively intact (Bucks & Radford, 2004; Goodkind, Gyurak, McCarthy, Miller, & Levenson, 
2010; Lavenu, Pasquier, Lebert, Petit, & Van der Linden, 1999). Indeed, AD patients often present 
anecdotally as socially appropriate, and even warm toward others, although they can at times 
present as agitated, particularly as the disease progresses (Levy et al., 1996a).  

In contrast, behavioral variant frontotemporal dementia (bvFTD) is the most common form 
of dementia in individuals under the age of 60. bvFTD is unlike AD in that it primarily affects 
social and emotional functioning while preserving the cognitive domains (Levenson & Miller, 
2007; Neary et al., 1998). bvFTD patients tend to develop a lack of insight into their 
socioemotional impairments, and become cold and distant as the disease progresses. This process 
develops in conjunction with loss of social awareness, disinhibition, reduced interest in family, 
social withdrawal, and apathy (Barsuglia et al., 2014; Bozeat, Gregory, Lambon Ralph, & Hodges, 
2000; Levy, Miller, Cummings, Fairbanks, & Craig, 1996b). bvFTD also reduces the individual’s 
ability to be empathic with others, also reducing their own emotional responding (e.g., loss of 
embarrassment and disgust reactivity; Eckart, Sturm, Miller, & Levenson, 2012; Sturm, Rosen, 
Allison, Miller, & Levenson, 2006). 

Impact on caregivers. Both AD and bvFTD have a strong impact on the people around 
them, particularly their caregivers. Several studies have found that patients’ behavioral problems, 
rather than their cognitive or functional impairments,  are closely linked to poor caregiver 
outcomes (Hinrichsen & Niederehe, 1994; Schulz, O'Brien, Bookwala, & Fleissner, 1995). For 
example, behavioral symptoms such as apathy and disinhibition are associated with worse 
caregiver outcomes (i.e., distress and burden), along with the severity of the dementia (de Vugt et 
al., 2006; Merrilees et al., 2013; Mioshi et al., 2013). The particular impact of behavior on 
caregiver functioning suggests that a deeper understanding of patients’ and caregivers’ behaviors 
in a social context, and how these differ based on diagnosis and associated symptoms, may 
establish a foundation for identifying caregivers at greater risk of mental health and other 
problems.  
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Dementia in a Dyadic Context  
 Current theories of aging and relationships suggests that as adults age, they begin to 
prioritize their time and energy on activities and people that have meaning to them (Carstensen & 
Mikels, 2005). Along with this theory is the idea that the experience of positive emotion seems to 
increase with age, while the experience of negative emotions seems to decrease (Verstaen et al., in 
prep). However, these changes have not yet been examined in the context of couples where one 
spouse has a neurodegenerative disease. One reason may be that it is difficult to recruit individuals 
before the onset of symptoms and then continue collecting longitudinal data after the disease takes 
full form. Longitudinal studies of changes in neurodegenerative disease are relatively rare, due to 
the fast progression of the disease, and the difficulties for families and caregivers to continue to 
engage in studies while caring for a family member or spouse who is suffering from such a 
debilitating illness. However, the present study seeks to contribute to providing the methods for 
such longitudinal studies, to help understand changes in emotions and behaviors over time in the 
context of intimate relationships where one spouse has a neurodegenerative disease. Below, I will 
present studies that have examined how interactions are altered when one spouse develops a 
neurodegenerative disease.  
 It is worth noting that, for clarity of language, I will refer to the spouses who have a 
neurodegenerative disease as “patients,” to the spouses who are caring for them as “caregivers,” 
and to the recruited controls as “control patients” and “control caregivers.” Although this 
terminology is not meant to imply that patients and caregivers cease to be just “spouses” within an 
intimate relationship when the disease takes hold, for simplification and ease of understanding the 
methods and results, these terms will be utilized. 

Research of dyadic interactions in dementia. Dementia can change the behavior of 
patients within interactions. For example, Sturm and colleagues (Sturm et al., 2011) examined 
mutual gaze between patients and caregivers in a laboratory setting, and found that mutual gaze 
was preserved among AD couples, yet impaired in FTD couples in that FTD patients had less 
mutual gaze than AD patients. This lack of mutual gaze was linked to higher levels of behavioral 
impairment within the FTD patient, as measured by the Neuropsychiatric Inventory (Cummings et 
al., 1994). Dementia can also change the behavior of caregivers within interactions: Ascher and 
colleagues examined the emotional language used in AD, FTD, and control couples, finding that 
caregivers of patients with FTD used more negative emotional language than either caregivers of 
AD patients or patient controls (Ascher et al., 2010). Finally, dementia can change how the dyad 
actually interacts. In a naturalistic study taking place in the home of patients with dementia and 
caregivers (Gallagher-Thompson, Dal Canto, Jacob, & Thompson, 2001), couples were observed 
during meal-planning time, and their behavior was coded using the Marital Interaction Coding 
System (MICS; Heyman, Weiss, & Eddy, 1995). Findings indicated that AD couples were 
significantly less interactive during the task than neurologically healthy couples (Gallagher-
Thompson et al., 2001). Taken together, these findings highlight how the nature of these 
interactions changes in important ways as a result of the dementia’s impact on patient behavior, 
caregiver behavior, and the patient-caregiver relationship.  

As an illustration, consider the deficits in cognition and memory that are common in AD. 
During social interactions, these may manifest as forgetfulness of facts exchanged or getting lost 
(both physically and cognitively). When these behaviors emerge while engaging with a caregiver, 
the latter may step in to control and guide the patient’s thoughts and actions. AD patients may also 
become confused and agitated during interactions with other individuals, which may lead the 
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caregiver to change the topic to steer the patient’s attention toward a new subject and avoid further 
agitation.  

Now consider the deficits in social awareness and ability to understand and conform to 
social norms that are common in bvFTD. During social interactions, these may manifest as the 
patient’s engaging in inappropriate behaviors (e.g., off-color remarks toward or touching of 
strangers). These behaviors may result in the caregiver’s expressing shame and embarrassment. 
bvFTD patients may also be apathetic and emotionally withdrawn, which may result in the 
caregiver asking questions or bringing up new topics in an attempt to create some semblance of an 
emotional connection with the patient.   
 Consider the following two conversations, where the first is between a patient with AD and 
his caregiver, and the second is between a patient with bvFTD and his caregiver:1 
 
1: AD patient 
 PATIENT:  Well, you know some, part of this stuff is kind of fun. Some of it. 
 CAREGIVER: You mean traveling around? Visiting our friends? 
 PATIENT:  Yeah. Yeah, that was fun. 
 CAREGIVER: Yeah, what about being in a different location, does, do you get a 

little disoriented? 
 PATIENT:  Yeah, I wouldn't do too far, too far away. 
 CAREGIVER: Well, from Florida to California is pretty far away. 
 PATIENT:  (Laugh) Yeah. 
 CAREGIVER: So, I mean, our kids had said we could come visit them. But as I  
    say, you get a little disoriented when you are in different  
    surroundings. 
 PATIENT:  Yeah. 
 CAREGIVER: Does that upset you a lot? 
 PATIENT:  What? 
 CAREGIVER: When you are in a different surrounding? 
 PATIENT: Not if I kind of know where I am going or what is, what is 

happening. 
 CAREGIVER: So in, in Florida, what other activities, I mean we could get the 

other bike out of the unit and start riding bikes again. 
 PATIENT:  Yeah, yeah we could do that. 
 CAREGIVER: Because the other two bikes are -- 
 PATIENT:  Kind of chewed up. 
 CAREGIVER: Right. But, it is you know kind of frustrating having you just not 

do anything. Can you read? 
 PATIENT:  Not very well, a little bit. Yeah, yeah. 
 CAREGIVER: But you do not seem to read very much. You just read the 

newspaper. You do not read any books. 
 PATIENT:  Uh, nope. 
 ---------------------------------------------------------------------------------------------------------- 
 

																																																								
1 Snippets taken directly from conversations between dementia patients and their caregivers participating in a daylong 
study at the Berkeley Psychophysiology Lab.  
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2: bvFTD patient  
CAREGIVER:  Do you think you should do more chores? 
PATIENT:   No. 
CAREGIVER: No? 
PATIENT:  I would love to get a job at tele-stream again.  
CAREGIVER: Yeah well I do not think that is going to happen.  
PATIENT:  It might happen.  
CAREGIVER: I do not think that has anything to do with chores though.  
PATIENT:  They are looking for a C++ and WPF engineer. 
CAREGIVER: I do not think so. 
PATIENT:  And I fit all the qualifications. 
CAREGIVER: (Sigh) That was over a year ago, I imagine they already filled the  

position. 
PATIENT:  No they have not. 
CAREGIVER: Yeah they have. 
PATIENT:  No they have not. 
CAREGIVER: But we are talking about chores. 
PATIENT:  Would you please pray that I get a job quickly that will keep us in  

California. 
CAREGIVER: (Laugh) (Sigh). Ok so you brought up finances, is there anything  

about finances that we used to argue about, that you want to talk 
about. 

PATIENT:  Nope. 
CAREGIVER: Hey, you need to stay focused. 
PATIENT:  Ok I will stay focused. 
CAREGIVER: Ok, but you are not focused, so what about finances. 
PATIENT:  Hopefully I will find a job quickly that will keep us in California. 
CAREGIVER: I do not think that is going to happen. 
PATIENT:  It is possible. 
CAREGIVER: Yeah, I do not think that is. 
PATIENT:  It might be. 
CAREGIVER: (Sigh) 
PATIENT:  They might hire me back. 
CAREGIVER:  (Sigh) 
PATIENT:  Ok I am ready to go home right now. 

 
In the first conversation between a patient with AD and his caregiver, the caregiver is warm 

(e.g., asking questions to understand the patient’s perspective: “Does that upset you a lot?”), and 
guiding some of the patient’s thoughts by asking questions that provide supportive scaffolding 
(e.g., “You mean traveling around? Visiting our friends?”). The second conversation, between a 
patient with bvFTD and his caregiver, provides a stark contrast. The caregiver appears more 
frustrated than warm (e.g., “Yeah well I do not think that is going to happen”), and struggles to 
steer the patient away from perseverating on a past and unreachable opportunity (“Ok, but you are 
not focused, so what about finances”). These conversations exemplify how behavioral symptoms 
by patients and responses by caregivers manifest themselves during an interaction, with potential 
differences between diagnostic groups. Hence, understanding and characterizing such patient 
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behaviors and caregiver responses, which span the two diagnostic groups and may help to 
differentiate them, is important to furthering our understanding of how these dementias function in 
an interpersonal context.  

 
Capturing Behavior in Dyads 
 Historically, research on marriage began in sociology in the late 1930’s, when couples’ 
marital satisfaction was examined using questionnaires (Terman, Buttenwieser, Ferguson, Johnson, 
& Wilson, 1938). This work, particularly its methodology, remained the focus of marital research 
(e.g., exploring myths about marital satisfaction and discord) for decades. In the 1950’s, Locke and 
colleagues created more extensive questionnaires to study a broader range of happiness and 
satisfaction within the marital relationship. As Gottman (1979) notes in his review of research 
conducted at this time , the bulk of the work suggested that the variables most strongly linked to 
married couples’ happiness were interpersonal, rather than intrapsychic (e.g., whether a spouse 
was companionable or considerate of others; Burgess & Wallin, 1953). This method of 
characterizing dyads, however, lacked the ability to examine how such behaviors manifested 
within an interaction, and how to observe and quantify such interpersonal behaviors (Gottman, 
1979).  

Some of the first research conducted using objective behavioral coding methods was 
concerned with families and aggressive children: Patterson and colleagues (1969) believed that 
within family social interactions, research could help improve children’s behavior. As a result, 
they were among the first to develop an observational coding system that was used in the homes of 
families, thus marking the start of the tradition of research using quantifiable, observation-based 
coding systems. Importantly, this first step toward the quantification of interpersonal behavior was 
soon followed by one of the earliest coding systems to capture marital interactions (Hops, Wills, 
Patterson, & Weiss, 1972). Over the past several decades, researchers have developed a number of 
coding systems to capture behavior and emotion in dyads. It is important to note that interactions 
between couples and families have been characterized using methods other than observable 
behavior. Self-report questionnaires (e.g., the Locke Wallace Marital Adjustment Test for couples; 
Locke & Wallace, 1959) and physiological measures (e.g., examining physiological linkage as a 
measure of interrelatedness and its association with marital satisfaction; e.g., Timmons, Margolin, 
& Saxbe, 2015) are commonly used. The focus of this dissertation study, however, was on 
measuring behaviors during dyadic interactions.  
 
Current Behavioral Coding Systems 

Following the tradition of behavioral and observation-based coding systems, I am 
interested in characterizing dementia within an interpersonal context. Yet in order to successfully 
do so, the proper tools must be available. This section will discuss some of the most influential and 
commonly used coding systems, ending with discussion of the gaps that remain when applying 
these coding systems to couples in which one spouse suffers from dementia.  

Macroanalytic coding systems. Macroanalytic coding systems are global and gestalt- 
based coding systems. They were developed to be fast and to focus on major themes of interactions 
and conflict resolution (e.g., appeasement), rather than specific, small behavioral units (e.g., 
smiling). One of the most commonly utilized macroanalytic coding systems is the System for 
Coding Interactions in Dyads [SCID]; Malik & Lindahl, 1996). It focuses primarily on global 
power and control dynamics within the dyad, hence providing researchers with insight on overall 
positive and negative communication patterns. There are nine individual codes (e.g., coerciveness, 
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problem solving communication), and five couple codes (e.g., negative escalation, cohesiveness). 
Following the completion of the couples’ conversation, raters evaluate each code on a scale of one 
to five (1 being “very low,” 5 being “very high”). See Table 1.  

Second, there is the Brief Romantic Relationship Interaction Coding Scheme (BRRICS; 
Humbad, Donnellan, Klump, & Burt, 2011). It aims to capture eight global dimensions of 
individual and couple functioning, including demand-withdraw patterns (e.g., criticism, 
withdrawal), affect of each partner (e.g., smiling, validation), and satisfaction in the relationship. 
Following the completion of the couple’s conversation, coders rate the frequency of behaviors on a 
1-6 scale (1 being “never/extremely low”, 6 being “constantly throughout the interaction/extremely 
high”). See Table 2. 

Microanalytic coding systems. Microanalytic coding systems are useful when researchers 
seek to examine small verbal and nonverbal behaviors that happen moment to moment. One of the 
first coding systems of this kind was the Marital Interaction Coding Scheme (MICS; Heyman et 
al., 1995), which seeks to capture marital distress. Although the original version of the MICS 
prioritized verbal content over affect, recent iterations of the coding system have shifted toward 
capturing affect within the dyad. This coding system utilizes codes under the umbrella of seven 
overarching communication patterns (e.g., blame and validation), which are coded in 30-second 
blocks. Specifically, MICS uses 25 codes (e.g., criticism, excuse-making, humor, compromising, 
assent), and trained raters identify each code as either present or not within each block as they 
watch the conversation. See Table 3.  

Another commonly utilized system is the Rapid Couple’s Interaction Scoring System 
(RCISS; Krokoff, Gottman, & Hass, 1989). This coding system seeks to characterize how couples 
discuss and resolve marital problems, by focusing on three general themes: agenda building (e.g., 
criticizing, task-oriented information), repair and maintenance processes (e.g., crying, humor), and 
listener’s general affect in response to the speaker. In total, RCISS has 13 speakers codes and nine 
listener codes that are rated for each “turn” that a speaker takes. For each turn, trained coders 
check off all of the behaviors that were present during that turn of the conversation. See Table 4. 

Finally, I discuss the Specific Affect Coding System (SPAFF; Coan & Gottman, 2007), 
which has been used extensively in prior research from our laboratory. SPAFF examines specific 
emotional behaviors during conflict conversations, taking into account the gestalt of facial 
expression, verbal content, body posture, gestures, body movement, voice tone, and context. 
SPAFF codes are based on a combination of “function/intent” and “indicators,” meaning that for 
each code, the subjective intent of the individual must be considered in conjunction with more 
objective behavioral and physical indicators. SPAFF captures five positive speaker codes (e.g., 
affection, validation), eleven negative speaker codes (e.g., anger, contempt), and four listener 
codes (e.g., stonewalling, positive) on a scale of 0-2 (0 being “not present,” 1 being “low 
intensity”, 2 being “high intensity”). This coding system requires either a speaker code or a listener 
code to be coded second-by-second for each spouse. Composites of positive and negative 
emotional behaviors are often calculated to create overall scores for the entire conversation. See 
Table 5.  

Gaps. Although these coding systems are commonly used and provide useful information 
for the understanding of how neurologically healthy couples interact, I contend that there are 
shortfalls in their ability to capture the nuances of interactions between patients with dementia and 
their caregivers. These shortfalls fall under two main domains: (a) these systems implicitly assume 
that an individual’s intent can be derived from his or her observable behavior (the extant coding 
systems do not function well when that assumption is violated); and (b) not all dementia couples 
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are able to stay engaged in a marital conflict for even short periods of time (this results in a 
different range of emotional behaviors occurring compared to those that occur with healthy 
couples, for example caregivers resorting to filling empty space). 

More specifically, I take these critiques in turn. First, I note the key issue that existing 
coding systems assume that the intent or function behind a behavior can be clearly inferred from 
an observable behavior. Yet in the context of couples in which one member has dementia, special 
concerns arise. For example, a caregiver may express behaviors in which they appear to dominate 
the conversation, by instructing the patient to change their behavior in a particular way, and have 
the telltale “horns” (head forward and slightly down with eyebrows raised) as their primary facial 
expression. In SPAFF, such a behavior would be coded as domineering. However, in the context of 
dementia in a partner, the caregiver may be acting in a way that is not meant to dominate but rather 
to guide the patient toward more appropriate behavior—or prevent them from engaging in 
behaviors that may cause harm to the self and others. Even more, the patient with dementia may 
engage in behaviors such as making comments that are repetitive and taunting to the caregiver. 
Although these behaviors would be coded as belligerence in the SPAFF system, in the context of 
dementia, the intent of these behaviors might not be to provoke the caregiver (an integral part of 
the belligerence code).  Instead, the patient may lack the necessary empathy to understand that 
their comments are frustrating or even infuriating to the caregiver. Similarly, a patient may exhibit 
lack of emotional engagement, which would be captured as stonewalling, even though the 
assumption in SPAFF (that the patient is unwilling to engage with the partner) may not be present. 
Again, in this case, the patient would probably be enacting core symptoms of dementia, such as 
apathy. In all, these examples illustrate the difficulty of using coding systems that are dependent. 
in part, on inferring the intent of the individual, when in the case of dementia such intent may be 
over ascribed.  In short, what is needed is a coding system that takes into account observable 
behaviors (particularly in patients), irrespective of “intent.”  Such a system should provide, I 
believe, a more accurate characterization of these interactions.   

Second, it is clear that not all dementia couples can maintain a conflict conversation.  That 
is, when we have asked couples to discuss a relationship issue for 10 minutes in our laboratory, 
patients are often unable to follow the thread of the conversation, meaning that caregivers have 
difficulties maintaining the conversation for the full time period. When the dementia is severe, 
caregivers often have to change the topic of the conversation multiple times in order to simply 
maintain communication and show any interest in the conversation. The coding systems described 
above assume a certain level of engagement and ability to maintain conversational themes. In 
short, traditional coding systems may therefore potential misrepresent interactions between 
patients and caregivers. For example, in RCISS, the main categories of codes included agenda 
building and repair/maintenance. However, engaging with an individual who may not be able to 
hold a stream of conversation in mind long enough to create and follow-through with an agenda 
(e.g., AD patients)—or engaging with an individual who is unable to express empathy when faced 
with an emotional spouse (e.g., bvFTD patients) – may well be scored in a negative light using this 
system (even though the intent may not be negative).  Alternatively, their behaviors may not fit 
into a category at all. Instead, a coding system that captures patient behavioral symptoms 
themselves, rather than broader themes and intentions, would be most useful.  

Because of such issues, previous research using behavioral coding systems with dementia 
patients has produced contradictory results. Vitaliano and colleagues (1989) found that higher 
levels of criticism and over-involvement by caregivers (identified using speech samples) were 
associated with higher levels of depression and burden in those caregivers (Vitaliano, Becker, 
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Russo, & Magana-Amato, 1989). Gallagher-Thompson and colleagues, however, found no relation 
between three factors from the MICS coding system (supportive, facilitative, rapport-building) and 
measures of caregiver psychological distress (e.g., perceived stress), even though the caregivers 
scored significantly higher than their non-caregiving counterparts on these measures (Gallagher-
Thompson et al., 2001). These findings suggest that a more fine-grained approach to capturing 
patient and caregiver behaviors may prove useful in accounting for differences in psychological 
distress experienced by caregivers. 

 
The Present Study 
 I aim to develop an observational coding system that is appropriate for a range of 
interactions between patients with dementia and their caregivers, focusing on caregivers who are 
interacting with spouses with AD and bvFTD. In the previous sections I have made a case for the 
need to develop a coding system that accurately captures the behaviors and responses of patients 
with dementia and their caregivers, which will allow researchers to differentiate between diagnoses 
and examine how certain behaviors may be associated with caregiver outcomes. 

In the present study, I utilized a sample of 89 ten-minute conversations (70 patients and 
their spousal caregivers, and 19 healthy control patients and their control spouses/caregivers) about 
a topic of disagreement. The approach to developing this new coding system was observation-
based—that is, codes were developed based on observable behavior exhibited by patients and 
caregivers during the interaction. Coders blind to diagnosis were trained to use the new coding 
system before coding the 89 conversations.  

The present study was conducted in four phases: In Study 1 I sought to develop the new 
coding system and apply it to the sample of patients and caregivers; in Study 2 I sought to examine 
the reliability of the new coding system, both across coders and across time; in Study 3 I sought to 
test the validity of the new coding system, including of examining convergent, discriminant, and 
criterion validity (predicting patient diagnosis and caregiver marital satisfaction); and in Study 4 I 
sought to test the incremental validity of the new system to predict patient diagnosis and caregiver 
depression, beyond an existing coding system that has been used previously to characterize dyadic 
interactions (i.e., the SPAFF coding system). 
 

Methods 
 
Participants 
 89 individuals (35 with bvFTD, 35 with AD, and 19 healthy control patients) and their 
spouses (for bvFTD and AD patients, spouses were serving as primary caregivers) participated in a 
study of emotional functioning at the Berkeley Psychophysiology Lab between 2007 and 2012. 
Patients and caregivers ranged in age, typically from 50-80 (average age: 61.87). Participants were 
recruited at the Memory and Aging Center at the University of California, San Francisco, where 
dementia patients underwent extensive cognitive, neurological, and neuroimaging testing and 
received a diagnosis using consensus criteria: (a) bvFTD (Rascovsky et al., 2011), and (b) AD 
(McKhann et al., 1984). Neurologically healthy control participants and their spouses were also 
recruited at UCSF using newspaper ads and underwent the same diagnostic assessment as the 
patients (average age: 63.96). Control “patients” within the dyad were selected based on who 
contacted UCSF as wanting to participate in the study (spouses generally wanted minimal 
participation in the study, and hence engaged solely in the dyadic interaction task while at 
Berkeley). All participants consented to engage in a daylong assessment of emotional functioning 
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in our laboratory at Berkeley. Caregivers did not participate in all aspects of the assessment, but 
they did complete questionnaires about the patient’s health and their own and engaged in the 
dyadic interaction task (detailed below). 
Sample Demographics 
 In terms of ethnicity of patients, 90.0% were Caucasian American, 2.9% Asian American, 
and 2.9% Hispanic/Latino. Among caregivers, 88.6% were Caucasian American, 4.3% Asian 
American, 1.4% Hispanic/Latino, and 1.4% Other. In terms of ethnicity of control patients, 89.5% 
were Caucasian Americans, 5.3% Asian American, and 5.3% Hispanic/Latino.  
 Age differences between the bvFTD and AD patient groups and between the bvFTD and AD 
caregiver groups were compared using analysis of variance (ANOVA). The age difference 
between both patient and caregiver groups was not significant F(1,69) = 0.25, p = 0.62 and F(1,66) 
= 0.69, p = 0.41, respectively. The distribution of males and females in the diagnostic groups was 
examined using a Chi-Square test. The sex differences between patient groups and between 
caregiver groups were not significant, X2 (1) = 2.80, p = 0.09 and X2 (1) = 3.66, p = 0.06, 
respectively (see Table 6). 
Clinical Descriptions of the Participants 

Cognitive functioning. Patients and control patients’ cognitive functioning was assessed 
using the Mini-Mental State Examination (MMSE; (M. F. Folstein, Folstein, & McHugh, 1975), a 
well-validated 30-item test that measures memory, orientation, attention, and language. MMSE 
scores can range from zero to 30, with higher scores representing better cognitive functioning. 
Patients and controls were administered the MMSE by skilled clinicians at UCSF. Differences in 
cognitive functioning (MMSE) between the bvFTD and AD groups were compared using 
ANOVA. There were no differences in MMSE (F(1,60) = 2.51, p = 0.12). Differences between 
dementia patients and control patients were not examined because only six control patients had 
MMSE data.  
 Clinical Dementia Rating Scale.  Patients’ level of impairment was assessed using the 
Clinical Dementia Rating Scale (CDR; (Morris, 1993). Questions assess areas of functioning in 
multiple domains including memory, judgment, and personal care. Scores range from no 
impairment (0) to severe impairment (3). Patients were administered the CDR by clinicians at 
UCSF. Differences in dementia severity (CDR) between the bvFTD and AD groups were 
compared using ANOVA. There were no differences in CDR (F(1,40) = 1.72, p = 0.20) between 
groups.2 Differences between dementia patients and control patients were not examined because 
only twelve control patients had CDR data. 
 Because of no significant differences between diagnostic groups, the variables of age, 
gender, MMSE, and CDR were not used as covariates in subsequent analyses. See Table 6 for 
demographic information. 

 
Procedure 
 Upon arrival at the Berkeley Psychophysiology Laboratory, patients reviewed the 
procedures for the day and completed consent forms (approved by the Committee for Human 
Subjects at UC Berkeley) with the assistance of a graduate student experimenter. Following the 
consent process, non-invasive physiological sensors (see Physiology below) were attached to 
patients to monitor their physiological responses. Patients participated in a 6-hour laboratory 
session designed to provide a comprehensive assessment of emotional functioning that focused on 

																																																								
2 Data for patient MMSE (n=54) and CDR (n=42) were available for only a subset of patients. 
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emotional reactivity (generating emotion), emotion regulation (down-regulating and up-regulating 
emotion), and recognizing emotion in others (Levenson et al., 2008). The present study focused on 
data from a dyadic interaction task, in which both patient and caregiver engaged in a ten-minute 
conversation about a topic of disagreement.  
 For this dyadic interaction task, patient and caregiver dyads sat facing each other in 
comfortable chairs one meter apart in a well-lit, 3X6 meter laboratory room set up for recording 
video and physiology from the dyad. To assess how each individual responds to a simple physical 
stressor, a Jamar isometric handgrip task was administered. During the handgrip task, 
physiological measures for both patients and caregivers were collected (see below).  

Following standard procedures for studying couple interactions (Levenson & Gottman, 
1983), couples were briefly interviewed by a graduate student experimenter to identify an area of 
conflict in their relationship that the dyad could discuss during the task. Couples were given 
examples such as politics, deciding on their next vacation locale, and children. A qualitative 
assessment of the topics discussed in this sample indicated that couples tended to discuss finances 
(specifically reducing expenses), religion, chores and housework (striving for an equitable division 
of labor), and patients’ inappropriate behaviors. After the experimenter left the room, the dyad sat 
quietly for five minutes (serving as a baseline), and then engaged in a ten-minute unrehearsed 
conversation about the area of disagreement. Physiological responses were monitored continuously 
during the dyadic interaction, but were not used in the present study. Facial behavior was recorded 
using partially hidden cameras.   
 Following the completion of the laboratory session, patients and caregivers completed 
video consent forms, which indicated how their videotape records could be used (ranging from no 
use, to research use, to use in future talks and publications to a research audience, to showing the 
general public). All participants were paid $30 at the end of the study for their participation.  
 
Apparatus  
 Audiovisual. Remotely-controlled high-resolution color video cameras placed behind 
darkened glass in bookshelves recorded participants' facial behavior and upper- body movement. 
Microphones recorded their voices. Two archival copies of the recording were made using a DVD 
recorder, and a second copy was stored in digital form on our laboratory video server for 
subsequent coding.  

Physiology. Physiological data were collected and monitored using a 23-channel Biopac 
system connected to a computer with analog-to-digital capability, using standard recording 
procedures (see (Sturm, Ascher, Miller, & Levenson, 2008). The lab computer systems were 
capable of controlling experiments and analyzing up to 32 channels of physiological information 
from up to two subjects.   
 

Study 1: Establishing a New Coding System 
 
Aim 1: To (a) develop codes that characterize the behaviors exhibited by patients and 
caregivers during these interactions, and (b) apply these codes to the sample of AD, bvFTD, 
and control dyads. 

For Aim 1a, two graduate students and I viewed videos of recorded conversations between 
patients and their caregivers from a separate sample of dyads, and created a list of behaviors that 
occurred in multiple conversations. Since we were interested in behaviors specific to dementia 
patients and their spousal caregivers (and a coding system already exists that is well-validated for 
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healthy couples), we examined and observed only videos from dementia patient-caregiver dyads, 
thinking that the codes we were developing were meant to be specific to the types of behaviors that 
emerge in the context of these particular interactions. Control couples were coded and used in 
analyses to examine whether the newly created codes would capture behaviors that were specific 
to dementia patients and their spousal caregivers. 

Interestingly, although certain SPAFF codes were present in the interactions of some 
couples (e.g., affection, defensiveness, humor, sadness), many behaviors that we observed were 
either not captured by SPAFF or exhibited the “intent vs. indicators” issue discussed above (see 
Gaps). For example, one patient repeatedly watered the lawn, despite an automatic watering 
system, to the point of drowning the grass. His caregiver asked Socratic and leading questions to 
guide the patient toward the conclusion that watering the lawn as often as he does is unnecessary. 
In this example, the “domineering” code of SPAFF could have been utilized, yet the goal of the 
caregiver was to lessen the occurrence of a negative behaviors by the patient. Examples such as 
these prompted the development of a code named “Guiding appraisal or thought.”  

For Aim 1b, three undergraduate and post-bac research assistants were trained to apply the 
coding system. The coders and I met weekly for three months for training purposes, using dyadic 
conversations from a separate study as a training tool (i.e., the same study from which the codes 
were originally developed). Coders were blind to diagnosis. During the training, the coding system 
was updated as coders identified recurrent behaviors that were missing from the coding system. 
We also worked collaboratively to clarify code descriptions that were unclear.  

After three months of training, coders viewed and coded the videos for the present study 
(i.e., 89 dyadic interactions) on their own, and any questions or discrepancies that arose were 
discussed in ongoing biweekly meetings. Table 7 delineates the list of 34 codes (17 for patients 
and 17 for caregivers) codes that were coded by the research assistants and utilized in subsequent 
analyses.  
 

Study 2: Determining Reliability 
 
Aim 2: To determine whether the new behavioral coding system demonstrates appropriate 
levels of reliability. 

Hypothesis 2: The new coding system will exhibit acceptable reliability as evidenced by 
high inter-coder reliability, and reliability across time within the conversation (split-half 
reliability).  

Rationale: Assessments of reliability are an important part of the development of any new 
coding system (Jacob, Tennenbaum, & Krahn, 1987). Moreover, reliability establishes the upper 
limit of validity (Jacob et al., 1987).  

Analytic strategy: To determine inter-rater reliability, intraclass correlations were 
calculated for each behavioral code. The model ICC(3, k) was used; each individual (patients and 
caregivers) was coded by two or three raters (Shrout & Fleiss, 1979). Following established 
guidelines, the codes were considered as having acceptable reliability if they had an ICC of greater 
than 0.4 (Cicchetti, 1994; Hallgren, 2012). As an additional measure of reliability, I estimated the 
split-half reliability of each code using the Spearman–Brown prophecy formula (Nunnally, 1975). 
Because the conversations were coded in one-minute bins, the first “half” was computed from the 
even numbered bins of the conversation, and the second “half” was computed from the odd 
numbered bins of the conversation. Each code was determined to have acceptable split half 
reliability if they had a Spearman Brown’s correlation greater than .70 (Nunnally, 1975). Codes 
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that did not meet these established criteria for inter-rater reliability and split-half reliability were 
not used in subsequent analyses. Codes with low occurrence rates (i.e., lower than 10% for 
caregivers and 5% for patients) were identified (see below) and were not used in analyses. 
 

Results 
 

Frequency 
Occurrence rates for each code were calculated by computing a new variable that indicated 

whether the code was present for any given bin, by any coder. For caregivers, codes that exhibited 
a frequency greater than 10% were retained for subsequent analyses, even if the frequency was 
only above that threshold for one of the diagnostic groups. For example, the “motherese” code was 
present in 16.9% of bvFTD caregivers and 0% of AD caregivers. Because this code was expressed 
above the acceptable frequency level in bvFTD caregivers, it was kept for subsequent analyses. 
For patients, codes exhibiting a frequency greater than 5% (for either diagnostic group) were 
retained for future analyses. The difference in acceptable frequencies between caregivers (10%) 
and patient (5%) codes reflected the fact that patient codes are based mainly on disease symptoms, 
which may occur at a lower frequency than more generalized behavior. 

Frequencies ranged from 0 to 40.7%. For caregivers, all codes demonstrated frequencies 
(for at least one of the diagnostic groups) above 10% except for appeasement, contempt, plea for 
an emotional connection, topic change-task, and defensiveness. These latter codes were not used in 
subsequent analyses.  

For patients, codes demonstrated frequencies (for at least one of the diagnostic groups) 
above 5% except for determination, closure to assistance, hostility, contempt, and criticism. These 
latter codes were not used in subsequent analyses. Table 8 presents frequency information for all 
codes.   
Inter-rater Reliability 

To determine inter-rater reliability, an intraclass correlation coefficient (ICC) was 
calculated for each behavioral code that met the frequency criteria described above. The ICC 
provides a conservative estimate of reliability across multiple coders (the present study had three 
coders who each coded all couples).  Suggested (Cicchetti, 1994) cutoff scores for ICCs are as 
follows: less than .4 = poor, .4 to .59 = fair, .6 to .74 = good, and greater than .75 = excellent. ICCs 
were calculated across the two dementia groups, and ranged from .41 to .843. One code had an ICC 
that was poor (patient’s impatience with self). Fourteen codes had ICCs that were “fair” (caregiver 
codes: patience, motherese, impatience, patronizing, criticism, disease attribution; patient codes: 
perseveration, lack of emotional response-positive, lack of emotional response-negative, 
disengaged, impatience with other, validation/affection, patience, sadness). Five codes had ICCs 
that were “good” (caregiver codes: validation/affection, topic change-flow, sadness; patient codes: 
trouble communicating, unwanted affection, defensiveness). Two codes had ICCs that were 
“excellent” (caregiver codes: humor; patient codes: inappropriate laughter). See Table 8 for ICCs 
for all codes. 
Split-half Reliability 

																																																								
3 Two codes – Caregiver Guiding Speech and Caregiver guiding Appraisal – had ICC’s of .36 and .38, respectively. 
Because these codes were barely below the cutoff of acceptable inter-rater reliability (i.e., ICC of .4), they were 
retained for subsequent analyses, with caution.  



	 13 

To determine split-half reliability, the Spearman Brown’s formula was used to calculate rho 
(r) coefficients for each behavioral code that had shown acceptable inter-rater reliability (i.e., ICC 
greater than .4). Codes were averaged across all three coders, then averaged by “even” and “odd” 
coded bins. Rho coefficients ranged from .80 to .98, hence split-half reliability for all codes was 
acceptable. See Table 8 for Rho coefficients. 
Additional information 

Table 9 presents means, standard deviation, and skew for all codes. Tables 10 and 11 
present correlations among all codes.  
Summary 

Study 1 identified a set of 12 caregiver and 12 patient codes that had acceptable levels of 
reliability. These codes were then used in the tests of validity in Study 3 and Study 4.   
 

Study 3: Determining Construct and Criterion Validity 
 
Aim 3: To determine whether the new dyadic behavioral system shows acceptable levels of 
validity as evidenced by discriminant, convergent, and criterion validity.   

Hypothesis 3a: The behavioral codes within the new system will exhibit high criterion 
validity (i.e., differences between diagnostic groups that are consistent with known characteristics 
of the disorders. For example, levels of patient disengagement/apathy should be greater in bvFTD 
than AD; levels of patient affection and validation should be greater in AD than bvFTD.)   

Hypothesis 3b: The behavioral codes within the new system will exhibit high convergent 
validity (i.e., significantly associated with marital satisfaction and mental health) 

Hypothesis 3c: The behavioral codes within the new system will exhibit high discriminant 
validity (i.e., not related to average heart rate during the handgrip task). 

Rationale: Although some behavioral symptoms are common across different types of 
dementias (e.g., trouble communicating, although the cause and expression of such may differ by 
diagnosis), others are linked with particular kinds of dementia. For example, AD symptoms 
include cognitive problems involving losing the train of the conversation or the inability to find 
particular words; emotional behaviors, in contrast, remain relatively intact (Bozeat et al., 2000; 
Rankin et al., 2008). In contrast, bvFTD patients have emotional impairments such as loss of social 
awareness (including withdrawal and disinhibition) and repetitive behaviors, yet remain relatively 
intact in the cognitive domain. Caregivers’ responses to patients may vary depending on the 
diagnosis and the patients’ behavioral symptoms. For example, caregivers of patients with AD may 
guide the patient’s thoughts using scaffolding questions. In contrast, caregivers of patients with 
bvFTD may make pleas for an emotional connection when the patient is disengaged or apathetic. 
Therefore, it is likely that different behavioral codes expressed during an interaction by patients 
and caregivers would be associated with different diagnoses. Further, some behaviors may be 
present in one or both types of dementia but may not be present in control couples. For this reason, 
I also examined differences between dementia and control couples as an additional measure of 
criterion validity.  

In the caregiving literature, certain behaviors (e.g., apathy) have been linked to greater 
caregiver distress and burden (Merrilees et al., 2013), which in turn are related to worse marital 
satisfaction (Simonelli et al., 2007). Within the context of a couple interaction, symptom-related 
behaviors expressed by patients and caregivers should be related to marital satisfaction and mental 
health. For example, in a couple in which the patient manifests behaviors related to emotional 
disengagement, the caregiver is likely to be dissatisfied with the interaction, and more broadly, 
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with the relationship. Similarly, if a caregiver manifests behaviors related to warmth and 
supportive scaffolding during an interaction, it is likely that she or he will be satisfied with the 
interaction and with the marriage and report low levels of mental illness symptomatology.  

To evaluate discriminant validity, I examined the association between patients’ and 
caregivers’ behaviors and their average heart rate during the handgrip task. Heart rate levels in this 
task reflect the amount of effort expended in squeezing the device. The handgrip task was 
temporally “isolated” from the couples conversation, occurring earlier in the experimental session. 
Thus, it was unlikely that heart rate during this task would be related to the behaviors expressed in 
the subsequent conversation.  

Analytic Strategy: Hypothesis 3a was tested using a series of ANOVAs in which diagnosis 
(i.e., AD vs. bvFTD) was the independent variable and the sum of each behavioral code was the 
dependent variable. If criterion validity was high, there should be diagnostic differences in how 
much each of the behavioral codes was expressed during the interaction. In addition, a series of 
ANOVAs were conducted in which overall dementia status (i.e., dementia versus control patients) 
was the independent variable and the sum of each behavioral code was the dependent variable. 

For Hypothesis 3b, a series of correlations were conducted. The sum of each behavioral 
code expressed during the conversation was correlated with the caregivers’ reported marital 
satisfaction and mental health scores. I expected some behaviors to be positively associated with 
satisfaction and mental health (e.g., caregiver humor) and others to be negatively associated (e.g., 
patient’s lack of emotional engagement).  

For Hypothesis 3c, another series of correlations was conducted, this time between 
behavioral codes and average heart rate during the handgrip task.  

 
Measures 

 
Marital satisfaction. The Locke-Wallace Marital Adjustment Scale (Locke & Wallace, 

1959) was administered to both patients and caregivers at the Berkeley Psychophysiology 
Laboratory; for the present study, only the caregivers’ Locke-Wallace scores were used, because of 
concerns about the validity of patient self-report (i.e., semantic and cognitive difficulties hinder 
some patients from fully comprehending the questions). The Locke-Wallace is a 15-item self-
report measure of marital satisfaction that seeks to differentiate satisfied couples from distressed 
couples. The questionnaire contains items such as “When disagreements arise, they generally 
result in… (a) husband giving in, (b) wife giving in, (c) agreement by mutual give and take.” The 
overall marital satisfaction score was computed based on established protocols, with higher scores 
representing greater marital satisfaction (Locke & Wallace, 1959).  

Mental health. The Medical Outcomes Study Short-Form Health Survey (MOS SF-36; 
Tarlov et al., 1989) was administered to caregivers at the Berkeley Psychophysiology Laboratory.  
The MOS SF-36 is a 36-item self-report measure designed to assess eight health domains: (a) 
physical functioning, (b) role limitations due to physical health, (c) energy/fatigue, (d) pain, (e) 
general health problems, (f) role limitations due to emotional problems, (g) emotional well-being, 
and (h) social functioning. For the present study, the three mental health subscales (i.e., role 
limitations due to emotional problems, emotional well-being, social functioning) were averaged to 
create a mental health composite,  per previous scoring recommendations (Ware et al., 1995).  

Physiology. Physiological measures were monitored using a BIOPAC polygraph, a 
computer with analog-to-digital capability and an online data acquisition and analysis software 
package written by Robert W. Levenson. The analysis software calculated second-by-second 
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averages for all channels. The present study utilized cardiovascular data collected during the 
handgrip task. Specifically, the cardiac inter-beat interval was calculated as the interval, in 
milliseconds, between successive R waves, using Beckman miniature electrodes with Redux paste 
placed on opposite sides of the caregiver’s chest. Shorter interbeat intervals are associated with 
faster heart rates; longer interbeat intervals are associated with slower heart rates. For patient and 
caregiver, an average interbeat interval for the handgrip task was computed, by regressing the 
average inter-beat interval during the handgrip on the average inter-beat interval before the 
handgrip (i.e., baseline). The residuals from these regressions served as the cardiovascular heart 
rate response (corrected for the pre-handgrip baseline) for each spouse during the handgrip task. 
 

Results 
 
Preliminary Analyses 
 Diagnostic differences in caregiver variables of interest were examined. Compared to 
caregivers of AD patients, caregivers of patients with bvFTD reported lower levels of marital 
satisfaction (F(1,68) = 9.44 p < 0.01, Cohen’s d=.74) and mental health (F(1,67) = 8.83, p < 0.01, 
Cohen’s d=.71). 
Criterion Validity 

To determine criterion validity, a series of one-way ANOVAs was conducted to examine 
diagnostic differences (AD vs. bvFTD) for the sum of each behavioral code over the entire 
conversation (Table 12). Compared to caregivers in AD couples, caregivers in bvFTD couples 
demonstrated higher levels of patience (F(1,69)=4.34, p=0.04), motherese (F(1,69)=8.30, p=0.01), 
impatience (F(1,69)=6.29, p=0.02), and disease attribution (F(1,69)=4.73, p=0.03), and marginally 
higher levels of guiding speech (F(1,69)=2.94, p=0.09), topic change (F(1,69)=2.92, p=0.09),  and 
sadness (F(1,69)=3.12, p=0.08). Compared to patients in AD couples, patients in bvFTD couples 
demonstrated higher levels of perseveration (F(1,69)=8.00, p=0.01), lack of emotional response to 
negative emotion (F(1,69)=4.13, p=0.01), disengagement (F(1,69)=5.12, p=0.03), unwanted 
affection (F(1,69)=4.88, p=0.03), and marginally higher levels of lack of emotional response to 
positive emotion (F(1,69)=2.91, p=0.09).  
 Additional ANOVAs were conducted to examine differences in coded behaviors between 
the combined dementia group and the control patient group (Table 12). Compared to spouses in 
control couples, caregivers in the combined dementia couples demonstrated higher levels of 
guiding appraisal (F(1,87)=5.06, p=0.03), guiding speech (F(1,87)=4.90, p=0.03), and topic 
change (F(1,87)=4.12, p=0.05), and marginally higher levels of disease attribution (F(1,87)=3.75, 
p=0.06). Compared to spouses in healthy control couples, patients in the combined dementia 
couples demonstrated higher levels trouble communicating (F(1,87)=9.63, p<0.01) and marginally 
higher levels of perseveration (F(1,87)=3.74, p=0.06). See Table 12 for effect size (Cohen’s d). 
Convergent Validity 

To determine convergent validity, a series of correlations was conducted between marital 
satisfaction (as measured by the Locke-Wallace Marital Adjustment Scale) and mental health (as 
measured by the Medical Outcomes Study-Short-Form 36), and the caregiver and behavioral codes 
(Tables 10 and 11). Lower levels of caregiver marital satisfaction were significantly associated 
with higher levels of caregiver impatience (r= -0.20, p=0.10) and marginally associated with lower 
levels of caregiver humor (r=0.21, p=0.08) and caregiver criticism (r= -0.22, p=0.08). Lower 
levels of caregiver marital satisfaction were significantly associated with higher levels of patient 
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defensiveness (r= -0.27, p=0.03) and marginally associated with higher levels of patient unwanted 
affection (r= -0.23, p=0.06).  

To examine the overall effect of caregiver and patient codes on caregiver marital 
satisfaction, two regressions were conducted. In the first, all caregiver codes were entered as 
predictors, and caregiver marital satisfaction was the criterion variable. The overall model was not 
significant, R2=.14, p=.69. In the second regression, all patient codes were entered as predictors, 
and caregiver marital satisfaction was the outcome. The overall model was not significant, R2=.20, 
p=.35. Patient defensiveness was a marginally significant predictor (b= -.28, p=.09).   
 Lower levels of caregivers’ mental health were significantly associated with higher levels 
of caregiver impatience (r= -0.34, p<0.01), caregiver patronizing (r= -0.24, p=0.05), caregiver 
guiding appraisal (r= -0.26, p=0.03), caregiver sadness (r= -0.24, p=0.02), caregiver disease 
attribution (r= -0.30, p=0.01), patient lack of emotional response to negative emotion (r= -0.32, 
p<0.01), patient unwanted affection (r= -0.24, p=0.05), patient patience (r= -0.27, p=0.03), lower 
levels of caregiver humor (r=0.32, p<0.01), and marginally associated with higher levels of 
caregiver criticism (r= -0.23, p=0.06), patient disengagement (r= -0.23, p=0.05), patient 
inappropriate laughter (r= -0.23, p=0.06), and patient defensiveness (r= -0.20, p=0.10).  

To examine the overall effect of caregiver and patient codes on caregiver mental health, 
two regressions were conducted. In the first, all caregiver codes were entered as predictors, and 
caregiver mental health was the criterion variable. The overall model was marginally significant, 
R2=.28, p=.07, with no particular codes emerging as significant, In the second regression, all 
patient codes were entered as predictors, and caregiver mental health was the outcome. The overall 
model was significant, R2=.33, p=.02. Patient lack of emotional shift to a negative emotion (b= -
.26, p=.03) and patient patience (b= -.30, p=.03) were significant predictors, and patient 
disengagement (b= -.21, p=.08) was a marginally significant predictor.  
Discriminant Validity 

To determine discriminant validity, a series of correlations was conducted between 
patients’ inter-beat interval during the handgrip task and patient behavioral codes, and between 
caregivers’ inter-beat interval during the handgrip task and caregiver behavioral codes (Tables 10 
and 11). There were no significant associations between any of the variables (all r’s < ±0.18, 
p’s>0.14), except that higher levels of patient patience were associated with longer inter-beat 
intervals (r=0.27, p=0.03). 

To examine the overall relation between caregiver and patient codes on interbeat interval, 
two regressions were conducted. In the first, all caregiver codes were entered as predictors, and 
caregiver interbeat interval was the criterion variable. The overall model was not significant, 
R2=.19, p=.47, with caregiver humor emerging as a significant predictor (b= -.31, p=.04). In the 
second regression, all patient codes were entered as predictors, and patient interbeat interval was 
the outcome. The overall model was not significant, R2=.21, p=.29. Patient patience emerged as a 
significant predictor (b= .30, p=.04).  
Summary 

Based on the results of Study 3’s analyses of convergent and criterion validity, the 
following eleven caregiver codes and nine patient codes exhibited acceptable construct and/or 
criterion validity: caregiver impatience, motherese, patronizing, patience, guiding appraisal, 
guiding speech, humor, criticism, sadness, topic change, disease attribution, and patient 
perseveration, trouble communicating, lack of emotional response to negative emotion, lack of 
emotional response to positive emotion, disengagement, inappropriate laughter, unwanted 
affection, patience, defensiveness. These caregiver and patient codes were considered to constitute 
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the final coding system to be used for subsequent analyses. 
 

Study 4: Determining Incremental Validity 
 
Aim 4: To determine whether the new coding system has incremental validity for predicting 
patient diagnosis and caregiver depression above and beyond currently used measures of 
SPAFF.  

Hypothesis 4a:  The new coding system will distinguish between the diagnoses of AD and 
bvFTD above and beyond SPAFF, a widely-used coding system for couple interaction  

Hypothesis 4b: The new coding system will predict caregiver depression above and 
beyond SPAFF. 

Rationale: Because the new coding system was based on behaviors expressed during 
interactions between dementia patients and caregivers, and therefore captures both patient 
symptoms and caregivers’ behavioral responses to those symptoms, it should detect behaviors that 
differentiate diagnoses to a greater extent than SPAFF, a system that was created to capture 
emotional behaviors in neurologically healthy couples (Coan & Gottman, 2007).  

As previously discussed, caring for an individual with dementia has many adverse 
consequences. Patient behaviors such as apathy are linked to increased depression and burden, for 
example (Merrilees et al., 2013). Therefore, accurately characterizing patient and caregiver 
interactions may be more sensitive to behaviors that predict differences in caregiver depression 
than SPAFF.  

Analytic Strategy: For hypothesis 4a, a series of logistic regressions was conducted. First, 
all new caregiver codes were entered as predictors, with diagnosis as the criterion variable. 
Second, all new patient codes were entered as predictors, with diagnosis as the criterion variable. 
These analyses were conducted to examine how well the combined codes predict AD and bvFTD. 
Further, including all codes in the same analysis revealed which codes offer the most incremental 
validity and how much additional variance is accounted for by the combined codes. Then, these 
same analyses were conducted with SPAFF composite scores in the first step, and the new codes in 
the second step. Patient and caregiver codes were examined separately. In analyses for which the 
new behavioral codes of interest were patient codes, patient positive and negative SPAFF 
composite scores were entered in the first step of the regression; in analyses for which the 
behavioral codes of interest were caregiver codes, caregiver positive and negative SPAFF 
composite scores were entered in the first step of the regression. 

For hypothesis 4b, the same procedures as above were followed using hierarchical 
regressions, where the criterion variable was caregiver depression.4 

Exploratory Analyses 
Exploratory Analysis 1: To conduct analyses utilizing the individual SPAFF codes 

(rather than composites) to predict caregiver depression. 
Exploratory Analysis 2: To determine and utilize the factor structure of the new codes 

to predict caregiver depression.  
 Rationale: Analyses were conducted with the individual SPAFF codes as predictors in the 
first step of the hierarchical linear regression, to examine whether separating the composites 

																																																								
4 Analyses were also conducted with the SPAFF composites and new codes in the same step of the regression, and 
findings remained stable. Therefore, the results presented are with the SPAFF composites in the first step of 
regressions, and the new codes in the second step, as presented in the analysis section. 
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changed the overall predictive ability of the new codes. Further, specific SPAFF codes could be 
examined to see which demonstrated stronger predictive ability than the new codes. 
 The second exploratory analysis provided the opportunity to examine which of the new 
codes tended to occur together, by using a factor analysis. Factor analysis is useful for 
understanding underlying processes that are common across several codes, and potentially in 
identifying clusters of symptoms (in patients, for example) that occur together depending on a 
particular diagnosis.  

Analytic Strategy: For the first exploratory analyses, procedures for Exploratory Analysis 1 
paralleled the procedures of Aim 4b, except that instead of using the global positive and negative 
composite scores from SPAFF, all 16 speaker codes were entered into the first step of the 
hierarchical regression.  

For the second exploratory analyses, a Principal Components Analysis was conducted for 
all of the newly developed codes that had acceptable reliability and discriminant and convergent 
validity. Only factors that had an Eigenvalue of greater than 1 were included in subsequent 
analyses. For Exploratory Analysis 2, procedures paralleled those described in Aim 3, except that 
the independent variable in the second step of the hierarchical regression constituted the 
exploratory factors. 

 
Measures 

 
 Emotional behavior: SPAFF. The SPAFF coding was overseen by a previous graduate 
student (Anna Sapozhnikova) in our laboratory as part of a study seeking to examine the 
interactions of patient-caregiver dyads using the most commonly used dyadic coding system. 
Three undergraduate research assistants were trained for four months and coded a subset of the 
current sample. Following the SPAFF manual (Coan & Gottman, 2007), trained raters viewed the 
video recordings of the ten-minute conversations and coded each individual’s emotional behaviors 
based on a gestalt of verbal content, voice tone, context, facial expression, gestures, and body 
movements on a second-by-second basis. SPAFF has eleven negative speaker codes (i.e., anger, 
belligerence, contempt, criticism, defensiveness, disgust, domineering, fear/tension, sadness, 
threats, whining), five positive speaker codes (i.e., interest, affection, humor, enthusiasm, and 
validation), a neutral speaker code, and four listener codes (i.e., negative, positive, neutral, and 
stonewalling). Cohen’s kappa was computed for each partner to control for agreement by chance 
alone. The overall kappa for second-by-second SPAFF coding over the entire conversation was 
moderate (0.66). The present study utilized only the 16 speaker codes. Following previous 
examples (e.g., (Carstensen, Gottman, & Levenson, 1995), SPAFF codes were reduced to global 
emotion scores by summing all positive codes into a composite positive score, and summing all 
negative codes into a composite negative score. Follow-up analyses (presented below) examine the 
individual SPAFF codes. 
 Patient diagnosis. As noted earlier, these diagnoses were determined after extensive 
cognitive, neurological, and neuroimaging testing at the University of California, San Francisco. 
Patients received a diagnosis using consensus criteria: (a) bvFTD (Rascovsky et al., 2011) and (b) 
AD (McKhann et al., 1984). 

Caregiver depression. Caregivers completed the Symptom Checklist-90 Revised 
(Derogatis & Cleary, 1977), a 90-item questionnaire designed to assess mental illness symptoms. 
Each item is rated on a scale of “not at all” (0) to “extremely” (4). The present study utilizes the 
sum of items from the depression subscale, a sample item of which is “Feeling hopeless about the 
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future.” Items belonging to the depression subscale are summed to create a depression score, with 
higher scores representing higher levels of depression. Caregivers completed this self-report 
questionnaire while at the Berkeley Psychophysiology Lab. 
 

Results 
 
Preliminary Analyses 
 Analysis of diagnostic differences in caregiver depression revealed that, compared to 
caregivers of AD patients, caregivers of patients with bvFTD report higher levels of depression 
(F(1,67) = 10.57, p < 0.01, Cohen’s d=.80). 
Predicting Diagnosis  

Before examining the incremental validity of the new coding system by including SPAFF 
in the prediction models, I conducted analyses to evaluate how well the combined caregiver codes 
and combined patient codes predicted diagnosis in the full sample of 70 couples.   

Regarding the combined caregiver codes in predicting diagnosis (X2 (11)=32.34, p=0.001), 
the classification accuracy increased from 50% (baseline model) to 74.3% (true positives for 
bvFTD=65.7%, true negatives for bvFTD=82.9%), with caregiver impatience as the main 
contributor (Wald Statistic=4.33, p=.04). Regarding the combined patient codes predicting 
diagnosis (X2 (9)=34.45, p<0.001), the classification accuracy increased from 50% (baseline 
model) to 78.6% (true positives for bvFTD=68.6%, true negatives for bvFTD=88.6%), with higher 
levels of perseveration as the main contributor to a diagnosis of bvFTD(Wald Statistic=5.39, 
p=.02).  

Reduced sample. Because SPAFF coding was only available for 42 of the 70 couples, the 
logistic regression analyses presented above were conducted with a reduced sampled of these 42 
couples, before adding SPAFF as a predictor for the incremental analyses. Regarding the combined 
caregiver codes predicting diagnosis in the reduced sample (X2 (11)=30.06 p<0.01), the 
classification accuracy increased from 54.8% (baseline model) to 83.3%, with higher levels of 
guiding appraisal (Wald Statistic=3.34 p=.07) and impatience (Wald Statistic=2.90, p=.09) as 
marginally significant contributors to the diagnosis of bvFTD. Regarding the combined patient 
codes predicting diagnosis (X2 (9)=20.50, p=0.02), the classification accuracy increased from 
54.8% (baseline model) to 71.4%, with no specific code contributing significantly or at a marginal 
level. Instead, combined codes added to the classification accuracy. Additional information from 
the classification analyses (i.e., rates of true and false positives and negatives) can be found in 
Table 13. 

Incremental validity analyses with SPAFF. Regarding the group of eleven new caregiver 
codes in the second step of the logistic regression, after inclusion of caregivers’ composite of 
positive and composite of negative SPAFF codes in the first step, results indicated that the new 
codes significantly improved classification accuracy compared to SPAFF (X2 (13)=30.80, p<0.01; 
SPAFF classification accuracy = 66.7%; SPAFF plus new coding system classification accuracy = 
85.7%.   
 Regarding the group of nine new patient codes in the second step of the logistic regression, 
after inclusion of the composite of positive and composite of negative SPAFF codes in the first 
step, results indicated that the new codes significantly improved classification accuracy compared 
to SPAFF (X2 (11)=33.32, p<0.001), SPAFF classification accuracy = 71.4%; SPAFF plus new 
coding system classification accuracy =88.1%. Additional information from the classification 
analyses (i.e., rates of true and false positives and negatives) can be found in Table 13. 
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Predicting Depression  
Before examining the incremental validity of the new coding system, I conducted analyses 

to evaluate how well the combined caregiver codes and combined patient codes predicted 
caregiver depression in the full sample of 70 couples.   

Regarding the combined caregiver codes predicting caregiver depression, the model was 
significant (F(11)=2.99, R2=.37, p<.01), with higher levels of caregiver impatience (b=.32, p=.03) 
and sadness (b=.31, p=.02) as significant contributors to higher levels of depression. Regarding the 
combined patient codes predicting caregiver depression, the model was significant (F(9)=5.40, 
R2=.45, p<.001), with higher levels of lack of an emotional response to negative emotion (b=.41, 
p<.001) and patience (b=.32, p<.01) as significant contributors to higher levels of depression. See 
Table 14. 

Reduced sample. As previously discussed, SPAFF coding was only available for 42 of the 
70 couples, so the linear regressions presented above were conducted with this reduced sample, 
before adding SPAFF as a predictor for the incremental analyses.  

Regarding the combined caregiver codes predicting caregiver depression in the reduced 
sample, the model was (F(11)=3.16, R2=.55, p<.01), with caregiver impatience (b=.44, p=.06) and 
sadness (b=.36, p=.05) the marginally contributors to the relation.  Regarding the combined patient 
codes predicting caregiver depression, the model was significant (F(9)=6.55, R2=.66, p<.001), 
with lack of an emotional response to negative emotion (b=.51, p<.001), patience (b=.44, p<.001), 
and defensiveness (b=.23, p=.05) as significant contributors to the relation.  

Incremental validity analyses with SPAFF. Regarding the group of eleven new caregiver 
codes in the second step of the hierarchical linear regression, with caregivers’ composite positive 
and composite of negative SPAFF codes in the first step, results indicated that the new codes did 
not account for variance in caregiver depression above and beyond the SPAFF composites (SPAFF 
R2=.34; new coding system R2=.57; DR2=.24, ns).  

Regarding the group of nine new patient codes in the second step of the hierarchical linear 
regression, with patients’ composite of positive and composite of negative SPAFF codes in the 
first step, results indicated that the new codes accounted for a significant amount of variance in 
caregiver depression above and beyond the SPAFF composites (SPAFF R2=.08; new coding 
system R2=.71; DR2=.63, p<.001). See Table 14. 

 
Exploratory Analyses Results 

 
Individual SPAFF Codes 

Regarding the group of eleven new caregiver codes in the second step of the hierarchical 
linear regression, with caregivers’ individual SPAFF codes in the first step, results indicated that 
the new codes did not account for the variance in caregiver depression above and beyond the 
individual SPAFF codes (SPAFF R2=.60; new coding system R2=.71; DR2=.12, ns).  

Regarding the group of nine new patient codes in the second step of the hierarchical linear 
regression, with patients’ individual SPAFF codes in the first step, results indicated that the new 
codes accounted for a significant amount of variance in caregiver depression above and beyond the 
SPAFF individual codes (SPAFF R2=.59; new coding system R2=.91; DR2=.32, p<.01).  

Caregiver sadness. The above analyses revealed that, regarding caregiver behavior, 
SPAFF caregiver sadness was one of the sole contributors to depression (b=.45, p<.01). Because 
of the overlap between how the SPAFF sadness code and the sadness code from the new coding 
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system were operationalized (as evidenced by high reliability between sadness coded with SPAFF 
and sadness coded with the new system, r=0.77, p<0.001), I conducted further exploratory 
analyses to examine incremental validity of the combined caregiver codes when accounting for all 
of the individual SPAFF codes except for sadness. Results indicated that, without sadness, SPAFF 
codes no longer predicted caregiver depression; however, the new codes did not account for any 
significant amount of variance in caregiver depression (SPAFF R2=.45; new coding system R2=.68; 
DR2=.22, ns). 
Factor Structure 
 Two principal components analyses were conducted on the eleven caregiver behavioral 
codes and nine patient behavioral codes with varimax rotation. For the caregiver codes, four 
factors had eigenvalues over Kaiser’s criterion of 1 and in combination explained 61.57% of the 
variance (Table 16). The items that cluster on the same factor suggested the following: factor 1 
was composed of impatience, patronizing, and criticism - “impatience”; factor 2 was composed of 
guiding appraisal, sadness, and disease attribution- “sadness”; factor 3 was composed of patience, 
motherese, and guiding speech – “guiding”; and factor 4 was composed of topic change and humor 
– “humor.” 

For the patient codes, four factors had eigenvalues over Kaiser’s criterion of 1 and in 
combination explained 62.76% of the variance (Table 15). The items that cluster on the same 
factor suggested the following: factor 1 was composed of inappropriate laughter and unwanted 
affection – “inappropriate”; factor 2 was composed of perseveration, trouble communicating, and 
lack of emotional shift to a positive emotion – “communication”; factor 3 was composed of of lack 
of emotional shift to a negative emotion and disengagement – “lack of emotion”; and factor 4 was 
composed of patience and defensiveness – “defensiveness.” 

Factor scores predicting caregiver depression. Eight factor scores (four for patients and 
four for caregivers) were computed by using factor weights. Regressions were conducted parallel 
to the analyses above, except factor-based scores were entered in step 2 of the hierarchical 
regression (see Table 16).  

Regarding the four caregiver factor scores, with caregivers’ composite of positive and 
composite of negative SPAFF codes in the first step, results indicated that the factor scores did not 
account for a significant amount of variance in caregiver depression above and beyond the SPAFF 
composites (SPAFF R2=.34; new coding system R2=.45; DR2=.12, ns). However, higher levels of 
factor 2 (sadness) (b= .27, p=.10) and lower levels of factor 4 (humor)  (b= -.26, p=.05) were 
marginally associated with higher levels of depression.  

Regarding the five patient factor scores, with patients’ composite of positive and composite 
of negative SPAFF codes in the first step, results indicated that overall the factor scores accounted 
for a significant amount of variance in caregiver depression above and beyond the SPAFF 
composites (SPAFF R2=.08; new coding system R2=.54; DR2=.53, p<.001), with higher levels of 
factor 1 (inappropriate) (b=.33, p<.01), factor 3 (lack of emotion) (b=.38, p<.01), and factor 4 
defensiveness (b=.47, p<.001) as significant predictors of caregiver depression.   
Summary 

In Study 4 I sought to examine how the new coding system compared with a commonly 
used dyadic coding system, SPAFF. In terms of predicting diagnosis, the new codes for both 
caregivers and patients each increased the diagnostic accuracy significantly above and beyond the 
SPAFF codes. In terms of predicting depression, the new patient codes significantly accounted for 
variance above and beyond SPAFF but the new caregiver codes did not.  
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Discussion 
 
 In the present study, I sought to develop and examine the psychometric properties of a new 
behavioral coding system for dyads in which one individual has dementia (i.e., bvFTD or AD). To 
accomplish this objective, dementia patients and their spousal caregivers engaged in a ten-minute, 
unrehearsed, video-taped conversation about a topic of disagreement. To accomplish the first aim, 
I developed a behavioral coding system based on careful observations of a subset of 20 
conversations, the goal of which was to capture patient behaviors without inferring intent or 
function of patient or caregiver behaviors. The approach was to watch the videos and note 
recurrent patient behaviors and symptoms, as well as recurrent caregiver behaviors, throughout the 
conversation. These tentative codes were discussed with other graduate students and constantly 
revised throughout the training period. Using the final, newly developed coding system, three 
trained research assistants, blind to diagnosis, coded 70 videos of dementia couples and 19 videos 
of healthy couples.  

The second aim was to determine whether each code demonstrated acceptable inter-rater 
reliability as well as split-half reliability. Inter-rater reliability was determined by a stringent 
reliability measure (i.e., intra-class correlations) for caregiver codes that exhibited a frequency 
greater than ten percent, and for patient codes that exhibited a frequency greater than 5%. Twelve 
caregiver codes and twelve patient codes demonstrated acceptable inter-rater reliability. Behavioral 
codes that demonstrated poor reliability were not used in subsequent analyses. Next, split-half 
reliability was determined; all of these 24 codes were within the acceptable range.  
 The third aim was to examine the construct (convergent and discriminant) and criterion 
validity of each behavioral code that had demonstrated acceptable reliability. For discriminant 
validity, none of the codes except for patient patience was associated with the heart rate during a 
handgrip task (thought to be an irrelevant criterion measure). For convergent validity, a subset of 
codes was associated with caregiver marital satisfaction and caregiver mental health (i.e., 
caregiver: impatience, patronizing, guiding appraisal, humor, criticism, sadness, and disease 
attribution; patient: lack of emotional response to negative emotion, disengagement, inappropriate 
laughter, unwanted affection, patience, and defensiveness), such that higher levels of these codes 
were associated with worse mental health and marital satisfaction (and, as expected, that higher 
levels of humor were associated with better mental health and marital satisfaction). For criterion 
validity, a subset of codes demonstrated diagnostic differences between patients with bvFTD vs. 
AD (i.e., caregiver: patience, motherese, validation/affection, impatience, guiding speech, topic 
change, sadness, and disease attribution; patient: perseveration, lack of emotional response to 
positive emotion, lack of emotional response to negative emotion, disengagement, and unwanted 
affection), such that all of these codes were associated with a diagnosis of bvFTD. Twenty codes 
(eleven caregiver codes and nine patient codes) that exhibited acceptable construct and/or criterion 
validity constituted the final coding system. 
 Finally, the fourth aim was to examine the incremental validity of the new coding system, 
utilizing the 20 codes determined in Study 3. A widely-used coding system for emotional behavior 
in dyads, the Specific Affect Coding System (Coan & Gottman, 2007), was used as the measure 
against which the new behavioral codes were compared. Two kinds of analyses were conducted: 
logistic regressions with composite positive and negative SPAFF codes and the new behavioral 
codes predicting diagnosis, and hierarchical regressions with composite positive and negative 
SPAFF codes and the new behavioral codes predicting caregiver depression. Results for diagnosis 
indicated that the new codes for both caregiver and patient significantly improved the classification 
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accuracy of diagnosis, above and beyond the SPAFF. Results for caregiver depression indicated 
that the new codes for patients, but not caregivers, significantly improved the ability to predict 
caregiver depression, above and beyond SPAFF.  
 Several exploratory analyses were then conducted: (a) incremental validity was examined 
using the independent SPAFF codes (rather than composites) and (b) factor scores were computed 
for the new behavioral codes and the incremental of these factors scores compared to SPAFF was 
determined. Results of the first exploratory analysis were consistent with results using the 
composite SPAFF codes. Results from the second exploratory analysis using factor loadings were 
also consistent with previous results, such that higher levels of patient behaviors (e.g., 
inappropriate laughter and unwanted affection) were significantly associated with higher levels of 
caregiver depression, above and beyond the contributions of SPAFF to caregiver depression. In 
addition, higher levels of two caregiver factors (i.e., factor 2: guiding appraisal, sadness, disease 
attribution, and factor 4: guiding speech, and patience and defensiveness) were marginally 
associated with higher levels of caregiver depression.  
 
Implications 

Predicting patient diagnosis. Results indicated that both patient and caregiver behaviors 
in the new coding system are useful for making diagnostic distinctions. Regarding how well the 
behavior codes predicted diagnosis on their own, most codes were able to increase classification 
accuracy significantly from the baseline model. Moreover, the combined caregiver codes and 
patient codes each significantly increased the classification accuracy beyond SPAFF. These 
findings indicate that the new coding system captures qualities of the patient and caregiver 
behaviors that are more sensitive to diagnostic differences (for patients) and behavioral responses 
to specific behaviors and symptoms (for caregivers).  

The new coding system has practical advantages as well. Because the new coding system 
uses minute-by-minute coding it is faster than SPAFF coding, which uses second-by-second 
coding. Hence, the increase in classification accuracy by the new coding system in conjunction 
with the faster coding time suggests that the new coding system can be a valuable tool for 
researchers studying dementia patients and caregivers. Although it is true that second-by-second 
coding provides a more fine-toothed assessment of behavior than minute-by-minute coding, and 
would be much more useful when conducting time series analyses to examine change over time, 
many studies that use coding systems either aggregate over the entire conversation (i.e., with 
SPAFF; Carstensen et al., 1995) or they use a less fine-grained approach than minute-by-minute, 
such as an overall score for the entire conversation for several categories (e.g., the BRICCS coding 
system; Humbad et al., 2011). Hence, the new coding system strikes a balance between very 
microanalytic coding systems and macroanalytic systems, and seems to capture important 
outcomes.  

It is important to note that logistic regressions are ideally based on sample sizes larger than 
50, and the current sample (due to limitations of available SPAFF data) reduced the sample to 41 
couples. With a larger sample size, it is possible that more behavioral codes would predict 
diagnosis above and beyond the predictive ability of SPAFF.  
 Interestingly, research on differences between AD and bvFTD patients has largely focused 
on patients’ symptoms and behaviors. Yet the present findings suggest that caregiver behaviors 
might also useful for differentiating between AD and bvFTD in patients. In fact, when examining 
the predictive ability of both patient and caregiver codes in the same analysis, both patient 
(perseveration) and caregiver (guiding speech) account for a large amount of the variance. This 
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finding also supports the idea that dyadic interactions are an important context within which 
nuances in behavior emerge for patients and caregivers, which may not emerge when examining 
patients in isolation. Along these lines, the demands of dyadic interactions could amplify 
problematic behaviors in both patients and caregivers. 
 Predicting caregiver depression. Results from the hierarchical regressions predicting 
caregiver depression indicated that higher levels of both patient (e.g., lack of an emotional 
response to negative emotion and patience) and caregiver (impatience and sadness) codes are 
associated with higher levels of depression. When analyses accounted for patient SPAFF codes, 
results indicated that the new patient codes accounted for a significant amount of additional 
variance in caregiver depression. This finding is important because patient SPAFF codes alone 
were not associated with caregiver depression, suggesting that the new patient codes are capturing 
indicators of caregiver depression that SPAFF is not detecting. In contrast, when accounting for 
caregiver SPAFF codes, the new caregiver codes did not account for a significant amount of 
variance in caregiver depression. Breaking down the SPAFF composites into individual codes, 
SPAFF sadness was the only significant predictor of caregiver depression, and when this code was 
taken out of the analyses, neither SPAFF codes nor the new caregiver codes were significant 
predictors of depression. This pattern of results suggests that, without SPAFF sadness, the SPAFF 
system does not capture behaviors that are associated with caregiver depression.  
 The finding that patient patience (see discussion of this code below) and lack of an 
emotional response to negative emotion are associated with greater caregiver depression supports 
prior research suggesting that patient behavioral symptoms strongly associated with worse 
caregiver outcomes (i.e., distress and burden; de Vugt et al., 2006; Merrilees et al., 2013). For 
caregivers, sadness and impatience were significantly associated with caregiver depression. It is 
logical that objective measures of caregiver sadness would map on to caregiver reports of 
depression. Caregiver impatience, as defined by the coding system, captures frustration and 
irritation. In the beginning stages of developing the coding system, it became apparent that 
caregivers would express frustration and impatience with patients, but full-blown anger, as can be 
observed in healthy couples, was rarely present. Anecdotally, many caregivers report that it is 
futile to get angry or upset with the patient, because he or she cannot change their behavior. 
However, even these caregivers often exhibit impatience and frustration. Hence, the caregiver 
impatience code seems to tap into lower level anger, which is then related to their reported 
depression; not surprisingly, the impatience/frustration code is significantly correlated with SPAFF 
anger (r=.68, p<.001). Although the impatience code is meant to capture caregivers’ impatience 
directed at the patient, it is possible that sometimes the code is picking up on general frustrations 
and anger at the situation or experience of caregiving, which may lead to the experience of 
depressive symptoms.  

Results from the exploratory factor analyses were relatively consistent with results 
discussed above. Although the sample size (n=70) was small for a factor analysis, the factor 
groupings were reasonable. For example, patient lack of an emotional response to negative 
emotion was grouped with disengagement. Both of these behaviors capture the patient’s inability 
to connect with the caregiver on an emotional level and to respond appropriately to a caregiver’s 
emotional state. Not surprisingly, this factor grouping was highly associated with caregiver 
depression, such that higher levels of these behaviors were associated with higher levels of 
caregiver depression. Interestingly, behaviors that were not associated with caregiver depression 
when examined independently now attained significance as a factor. For example, higher levels of 
the factor with patient inappropriate laughter and unwanted affection (tapping into patients’ 
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inappropriate positive emotion) was significantly associated with higher levels of caregiver 
depression. On the caregiver side, caregiver topic change and humor were grouped as a factor, and 
higher levels of these behaviors were marginally associated with lower levels of their own 
depression. This latter finding is important,  because it supports existing research linking positive 
emotion as a protective factor against poor mental health (Cohen & Pressman, 2006). This finding 
suggests that caregivers who continue to have the capacity to express positive emotion during 
stressful caregiving may in turn experience this as a protective factor against depression. However, 
it is impossible to discern causality at this point. It is also possible that lower levels of depression 
lead to higher levels of expressed positive emotion such as humor, but future longitudinal studies 
will need to explore this relationship. 

Although there were no differences in either dementia severity or cognitive impairment 
between the two dementia groups, it is important to examine how these two factors may impact 
behavior across the dementias. To begin to understand the potential relationships, I examined 
correlations between the final set of codes for both patients and caregiver and MMSE and CDR. 
Higher MMSE was associated with lower levels of topic flow (r= -.30, p=.03). Higher CDR was 
associated with higher levels of motherese (r= .31, p=.05), topic flow (r= .32, p=.04), 
perseveration (r= .45, p<.01), lack of an emotional response to positive emotion (r= .48, p<.01), 
disengagement (r= .34, p=.03), and patience (r= .34, p=.03). Interestingly, only patient patience 
was previously found to be related to caregiver depression. These associations suggest that certain 
behaviors are more prevalent for patients with higher dementia severity or lower cognitive 
functioning. However, because only one of these codes was then related to caregiver depression, 
this suggests that dementia severity or cognitive impairment alone may not be as predictive of 
caregiver outcomes as patient and caregiver behaviors. To explore this question, I conducted an 
incremental analysis where MMSE and CDR were entered in the first step of a regression, and 
either caregiver or patient codes were entered in the second step. In both analyses, the behavioral 
codes significantly predicted caregiver depression, whereas MMSE and CDR did not (DR2>.57, 
ps<.03), suggesting that these commonly collected measures of patient functioning are not accurate 
predictors of caregiver outcomes, whereas the behaviors captured in the coding system are. 

Finally, as previously mentioned, the new coding system is a much less time consuming 
system than SPAFF, and the present findings suggest that the new system is useful in predicting 
caregiver depression. The combination of time saved and predictive ability for caregiver 
depression (and potentially for other health measures such as overall mental health, as examined 
by the MOS-36, indicates that the new coding system may be a useful tool for clinicians to identify 
caregivers at greater risk of developing depression and other mental health problems. 

Patient patience. A number of interesting questions emerged regarding the patient 
patience code. When the coding system was developed, the thought was that some patients exhibit 
calmness and patience with their caregiver, even when the caregiver is obviously frustrated, angry, 
or upset. Interestingly, however, greater patient patience was correlated with lower levels of 
caregiver mental health, and predicted greater caregiver depression individually above and beyond 
SPAFF codes. In addition, patient patience was significantly associated with patient inter-beat 
interval during a handgrip task. To understand these curious associations, I examined the videos of 
the subset of conversations in which the patient had been coded as exhibiting at least one instance 
of patience. Half of the videos were of AD patients, and half were of bvFTD patients. 
Interestingly, the AD patients did seem to exhibit patience as it was meant to be coded (e.g., 
“keeping calm in face of caregiver critiques or emotionality”). However, the bvFTD patients 
seemed to exhibit apathy more than patience. Because the coders were blind to diagnosis and not 
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knowledgeable about patient symptoms, it is not surprising that they were unable to tell the 
difference between a patient who was appeared calm and collected and a patient who was 
exhibiting apathy. Overall, the patient patience code needs revision and refinement so that it can 
more accurately disentangle patience from apathy.  

With regard to the correlation between patient patience and cardiovascular response to the 
handgrip task, when broken down by diagnostic group, the association only remained for bvFTD 
patients. This finding suggests that the apathy captured by this code in bvFTD patients may be 
related to dysautonomia (failure of the autonomic nervous system, which may cause hypotension 
and neuropathy, for example) seen in bvFTD patients (Perneczky et al., 2007). In contrast, AD 
patients show little signs of dysautonomia (Allan et al., 2006). It is plausible that apathy in 
frontotemporal dementia patients is an associated symptom of dysautonomia, and hence patient 
patience may be tapping into both apathy and dysautonomia in the bvFTD patients. Future studies 
that disentangle apathy from patience, perhaps by comparing AD and bvFTD patient behaviors and 
physiology, will be helpful in evaluating this possibility.  
 Marital satisfaction and depression. Results from the convergent validity diagnoses 
yielded interesting implications in terms of the link between marital satisfaction and 
psychopathology. In the present analyses, a number of caregiver and patient behaviors (eleven) 
were significantly correlated with mental health (MOS-36 Mental Health Composite), yet fewer 
behaviors (one) were significantly correlated with marital satisfaction (Locke-Wallace Marital 
Adjustment Test). This pattern suggests that the caregiving experience, and probably the 
associated chronic stress, is an emotional burden that has greater impact on mental health than on 
martial satisfaction. In healthy couples, marital satisfaction and psychopathology tend to be highly 
correlated (Whisman & Uebelacker, 2003). Consistent with this fact, across the combined bvFTD 
and AD caregivers, the relation between marital satisfaction and caregiver depression was 
significant (r= -0.50, p<0.001). However, when examining the diagnostic groups separately, the 
association was significant for AD caregivers (r= -0.60, p<0.001) but not for bvFTD caregivers (r= 
-0.26, p=0.14). This differentiation suggests that something about the bvFTD patient-caregiver 
relationship decouples the usual link between marital satisfaction and depression for caregivers. 
Anecdotally and from qualitative research, caregivers of bvFTD patients tend to report that their 
spouse is no longer the person that they married (Oyebode, Bradley, & Allen, 2012). Perhaps 
bvFTD caregivers no longer update their sense of the marital relationship and their satisfaction 
once the disease sets in. The marital satisfaction they report at present may be based on the past 
relationship, or on a sense of duty. Regardless, the marital satisfaction they report in the present is 
no longer coupled with the depression they experience. In future studies, it would be interesting to 
explore other related factors such as social connectedness and intimacy, to examine whether these 
remain associated with marital satisfaction, or whether they too become decoupled from mental 
health outcomes.  
 
Future Directions 
 The dyadic dementia coding system presented in this dissertation shows promise as a useful 
tool for both aiding in the differential diagnosis of AD and bvFTD as well as for identifying 
caregivers who are at risk for depression and mental health issues. As discussed above, many of 
the caregiver and patient behaviors captured by the coding system can aid in the differentiation of 
AD and bvFTD, which are often misdiagnosed in clinical practice (Gaugler et al., 2013; Hernández 
et al., 2014). Future studies, using independent samples, will be useful to provide cross-validation 
of the findings from the present sample.  
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 Future studies should also expand on the caregiver outcomes that are examined. Results 
indicate that many of the behavioral codes in the new coding system were associated with 
caregiver depression but not with marital satisfaction. This finding suggests that the codes are 
capturing the caregiver’s own experience rather than that of the dyad; hence, measuring other 
caregiver outcomes (e.g., burden, coping, strain, and well-being) might produce a better 
understanding of the impact of patient and caregiver behaviors on caregiver mental health. 
 It is feasible that, as the dementia progresses in patients, their behavioral symptoms as 
captured by the new coding system may increase in both severity and frequency. Similarly, 
caregiver behaviors may also change as they learn to cope with new and/or worsening patient 
symptoms. Therefore, future studies should examine longitudinal changes in the behaviors of 
patients and caregivers expressed during an interaction. In a similar vein, future studies would 
allow us to determine whether the new codes have predictive ability for future caregiver 
depression, hence providing a point of intervention for improving caregiver depression and mental 
health overall.  
 The present study examined the presence and intensity of each behavioral code. Future 
studies should conduct sequential analyses with the raw, minute-by-minute data to examine 
whether certain patterns of caregiver/patient behaviors are related to patient diagnosis and 
caregiver depression. For example, two patients may exhibit unwanted affection. One caregiver 
may respond with humor, while another may respond with frustration. As demonstrated above, 
unwanted affection is associated with caregiver depression, but perhaps this might be more so for 
caregivers who respond to unwanted affection with frustration than with humor. Analyzing 
sequences and patterns of behavior may also provide useful targets for intervention, where 
caregivers can be taught to respond to particular patient behaviors in ways that are more conducive 
to better mental health. 

 Finally, the present study prompts questions regarding the generalizability of such a 
coding system, particularly the conditions under which cognitive, social, and emotional 
functioning of spouses within a dyad can impact an interpersonal interaction. Although the 
behavioral codes were developed based on observations of interactions of couples where one 
spouse has dementia, it is possible that some or many of these codes could be useful for other 
disorders. In autism, for example, some behavioral and cognitive symptoms include difficulty 
paying attention, inappropriate social interactions, repetitive movements and behaviors, and being 
unaware of others’ emotions. Although the underlying causes and actual manifestations of these 
behavioral symptoms are different from neurodegenerative diseases, it is interesting to think about 
how the new coding system (perhaps with tweaking of the codes) could be applied to other 
disorders such as autism, that may have some overlap in behavioral symptoms. Future studies 
should expand the populations of interest to a greater variety of disorders, that, by definition, 
experience cognitive and emotional impairments. If the coding system could be applied to a variety 
of disorders where the underlying thread is cognitive and emotional impairment, this could be 
incredibly useful for the field of clinical psychology in providing a single system to capture broad 
impairments in functioning. 

 
Strengths and Limitations  

The present study had a number of strengths, including a sample of two of the most 
common types of dementia (i.e., AD and bvFTD), a multi-method approach (using questionnaires, 
physiology, and objectively coded behavior), the use of a naturalistic interaction between dementia 
patients and their caregivers, and the ability to compare the newly developed coding system with 
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an established, gold-standard, dyadic coding system (thereby allowing for tests of incremental 
validity to determine whether the new coding system could be more useful in the context of 
dementia). In addition, the present study was able to examine bvFTD caregivers, who have only 
recently begun to be the focus of research attention regarding poor mental health outcomes. The 
impact of caring for an individual with AD has been well-researched, but the present project was 
able to explore the two major types of dementias and impacts on caregivers.  
 The study also has several limitations. The sample size was relatively small especially for 
some of the analyses utilized (e.g., logistic, exploratory factor). The sample was also 
predominantly Caucasian and heterosexual, therefore limiting the potential generalizability of the 
findings. Although the patient codes in the coding system are likely to be similar cross-culturally 
(because they are based on behavioral symptoms resulting from the dementia), it is possible that 
caregiver responses to symptoms and how they approach interactions with patients may vary 
across cultures. Because the data came from an archival study, there were limitations regarding the 
variables that could be examined. Caregiver outcome data were limited, hence we were not able to 
examine how behavior may be tied to other factors such as caregiver burden and social support. 
 
Conclusion 
 The present study examined the reliability and validity of a newly developed dyadic 
behavioral coding system for couples where one spouse has a neurodegenerative disease. Results 
indicate that the coding system shows acceptable reliability (inter-rater and split-half) and validity 
(construct, criterion, and incremental). Additionally, results indicate that many of the patient and 
caregiver codes are associated with patient diagnosis and caregiver depression. Given the current 
difficulties in differentiating between AD and bvFTD, evaluation systems that aid in the diagnostic 
accuracy are very important. Understanding which diagnosis is present in patients can help both 
treatment and preparation by the caregiver for how to best cope with emerging symptoms. The link 
between the new codes and caregiver depression is also important given the high risk of 
developing mental health issues such as depression when caring for a loved one with dementia. 
Identifying behavior that are related to higher levels of caregiver risk for depression can provide a 
target for behavioral interventions that seek to improve caregiver mental health.   
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Table 1 
SCID Coding System 
 
Individual Codes Couple Codes 
Verbal Aggression Negative Escalation 
Negativity and Conflict Cohesiveness 
Withdrawal Pursuit/Withdrawal Pattern 
Coerciveness/Control Style of Interaction 
Communication Balance of Power 
Emotional Support/Attunement  
Positive Affect  
Negative Communication  
Positive Communication  
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Table 2 
BRICCS Coding System 
 
Codes 
Positive affect (one code for husband, one for wife) 
Negative affect (one code for husband, one for wife) 
Positive reciprocity 
Negative reciprocity 
Demand-withdraw pattern 
Overall satisfaction 
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Table 3 
MICS Coding System 
 
Categories Codes 
Blame Criticize, mindread negative, put down, turn-off 
Description Problem description internal and external 
Facilitation Assent, disengage, humor, mindread positive, positive touch, paraphrase/reflect, question, 

smile/laugh 
Invalidation Disagree, disapprove, deny responsibility, excuse, non-comply 
Irrelevant Unintelligible talk 
Propose change Compromise, negative and positive solution 
Validation Agree, approve, accept responsibility, comply 

 
  



	 36 

 
Table 4 
RCISS Coding System 
 
Negative Codes Positive Codes 
Agenda Building 
     Complain 
     Criticize 
     Negative relationships issue problem talk 

Agenda Building 
    Neutral or positive problem description 
     Task-oriented relationship information 

Yes-but 
Defensive (protect self) 

Assent  

Emotional Repair and Maintenance 
     Put down 
     Escalate negative affect 
     Other negative 
     Closure 
     Crying  

Emotional Repair and Maintenance 
     Humor/Laugh 
     Other positive 

Listener Negative 
     No backchannels 
     No facial movement 
     Looking away and down a lot 
     Negative listener facial expression 

Listener Positive 
     Backchannels present 
     Facial movement 
     Positive listener facial expression 
     Slowly changing gaze pattern with high levels of looking at 
speaker 
     Crying  
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Table 5 
SPAFF Coding System 
 

 

Positive Speaker Codes Negative Speaker Codes Listener Codes 
Affection Anger Positive 
Enthusiasm Belligerence Negative 
Humor Contempt Stonewalling 
Interest Criticism  
Validation Defensiveness  
 Disgust  
 Domineering  
 Fear/Tension  
 Sadness  
 Threats  
 Whining  
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Table 6 
Sociodemographic Characteristics, Patient Clinical Variables, and Caregiver Variables of Interest 
 
 bvFTD 

Patients 
AD 

Patients 
bvFTD 

Caregivers 
AD 

Caregivers 
N  35 35 35 35 
Sex (male) 25 17 10 18 
 M (SD) M (SD) M (SD) M (SD) 
Age 61.35 (7.86) 62.39 (9.23) 62.49 (14.43) 61.07 (8.65) 
MMSE 25.22 (4.23) 22.22 (4.69) - - 
CDR 1.04 (.42) .88 (.35) - - 
Marital Satisfaction - - 90.57 (28.40) 112.50 (30.79) 
Mental Health Composite Score - - 66.62 (24.37) 81.72 (17.34) 
Depression - - 1.10 (.65) .63 (.53) 
Notes. MMSE and CDR scores only available for patients. Marital satisfaction, mental health, and depression 
scores only available for caregivers.   
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Table 7 
Proposed Codes for the New Behavioral Coding System 
 
Proposed Caregiver Codes Proposed Patient Codes Caregiver SPAFF Codes Patient SPAFF Codes 

Appeasement Closed to Assistance Affection and Validation 
Affection and 
Validation 

Disease Attribution Determination Contempt/Sarcasm Defensiveness 
Guiding Appraisal 
/Thought Disengaged Criticism 

Criticism 

Guiding Speech Hostility Defensiveness Sadness 
Impatience/Frustration Impatience with Other Humor  
Motherese Impatience with Self Sadness  
Patience Inappropriate Laughter   
Patronizing Unwanted Affection   
Plea for Emotional 
Connection 

No Emotional Response: 
Negative  

 

Topic Change- Task 
Oriented 

No Emotional Response: 
Positive  

 

Topic Change- Flow Patience   
 Perseverating   
 Trouble Communicating   
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Table 8 
Frequencies of Codes, Intraclass Correlations (ICC), and Split-Half Reliabilities (Spearman Brown- r coefficient) 
 
 Frequency (%) ICC r 
 AD bvFTD   
Caregiver Codes      
     Appeasement 2.6 .6 -- -- 
     Patience 23.5 40.1 .51 .98 
     Motherese 0 16.9 .54 .97 
     Validation/Affection 19.2 22.9 .65 .80 
     Impatience 15.8 34.4 .59 .94 
     Patronizing 3.7 10.3 .41 .89 
     Contempt 1.4 4.3 -- -- 
     Guiding Appraisal 11.2 15.8 .38 .85 
     Guiding Speech 7.7 21.8 .36 .91 
     Plea for Emotional Connection .9 4.6 -- -- 
     Topic Change-Task .3 2.3 -- -- 
     Topic Change- Flow  8.3 16.3 .73 .91 
     Humor 40.7 37.5 .84 .93 
     Criticism 7.4 11.2 .49 .83 
     Defensiveness 2.6 0 -- -- 
     Sadness 10.0 16.9 .61 .91 
     Disease Attribution 4.6 11.5 .49 .83 
Patient Codes      
     Perseveration 4.6 22.6 .44 .96 
     Trouble Communicating 39.0 37.0 .67 .97 
     Lack of Emotional Response- Positive 0 6.6 .48 .97 
     Lack of Emotional Response- Negative .6 12.3 .42 .96 
     Disengaged .9 6.9 .40 .93 
     Inappropriate Laughter 4.6 10.9 .81 .97 
     Determination 4.0 2.0 -- -- 
     Closed to Assistance 0 0 -- -- 
     Impatience with Self .9 6.6 .16 -- 
     Impatience with Other 14.0 16.0 .57 .87 
     Hostility 1.1 2.9 -- -- 
     Validation/Affection 17.8 16 .59 .82 
     Unwanted Affection 1.4 7.7 .69 .83 
     Patience 5.4 6 .48 .90 
     Defensiveness 7.7 11.5 .63 .93 
     Contempt 1.1 1.7 -- -- 
     Sadness 10.3 10.6 .43 .91 
     Criticism 2.0 3.7 -- -- 
Notes. Frequencies were divided by diagnosis (AD and bvFTD) to account for differences in codes expressed by 
diagnosis. ICCs were calculated for the combined dementia groups for codes that exhibited a frequency >10% for 
caregivers (at least one of the diagnostic groups) and >5% for patients (for at least one of the diagnostic groups). 
Split-half reliabilities (using the Spearman Brown formula) were calculated for the combined dementia groups for 
codes that showed acceptable ICCs. When including controls in the ICC and split-half analyses, results remained 
consistent. 
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Table 9 
Means, Standard Deviations, and Skewness for Each Code, by Diagnosis 
 
 bvFTD AD 
 M(sd) Skew M(sd) Skew 
Caregiver Codes      
     Patience 1.93 (2.15) 1.34 .98 (1.64) 2.58 
     Motherese .79 (1.62) 3.00 0 -- 
     Validation/Affection 1.18 (1.63) 2.60 .95 (1.14) 1.58 
     Impatience 1.89 (2.40) 1.29 .75 (1.18) 2.35 
     Patronizing .46 (1.17) 3.59 .13 (.35) 3.16 
     Guiding Appraisal .63 (.97) 2.56 .47 (.94) 3.11 
     Guiding Speech .92 (1.51) 2.44 .41 (.93) 2.91 
     Topic Change- Flow  .95 (1.77) 3.23 .40 (.71) 3.15 
     Humor 2.78 (3.36) 1.94 3.38 (3.28) 1.23 
     Criticism .48 (.79) 1.75 .35 (.78) 2.43 
     Sadness .99 (1.67) 2.40 .42 (.94) 3.03 
     Disease Attribution .55 (1.02) 2.01 .15 (.37) 2.84 
Patient Codes      
     Perseveration 1.07 (1.78) 1.86 .17 (.58) 4.16 
     Trouble Communicating 2.54 (3.45) 1.13 2.36 (3.35) 2.14 
     Lack of Emotional Response- Positive .28 (.96) 4.76 0 -- 
     Lack of Emotional Response- Negative .50 (1.05) 2.44 .02 (.08) 3.99 
     Disengaged .30 (.72) 2.54 .03 (.09) 3.09 
     Inappropriate Laughter .79 (2.28) 4.08 .18 (.45) 3.16 
     Impatience with Other .83 (1.71) 2.92 .61 (.84) 1.91 
     Validation/Affection .87 (1.58) 2.97 .76 (.78) 1.33 
     Unwanted Affection .41 (.89) 3.01 .07 (.21) 3.52 
     Patience .30 (.98) 5.11 .21 (.47) 3.20 
     Defensiveness .52 (1.08) 2.76 .40 (1.04) 3.27 
     Sadness .45 (.96) 2.57 .46 (.91) 3.92 
Notes. N=35 in each group. 



 

 
	

Table 10 
Correlations Between Caregiver Behavioral Codes, Caregiver Marital Satisfaction, Caregiver Mental Health, and Caregiver Inter-Beat Interval during 
Handgrip Task 
 
 1.  2.  3.  4.  5. 6.  7. 8.  9. 10.  11.  12.  13.  14. 15. 

1. 
Patience 

-               

2. 
Motherese 

.16 -              

3. 
Validation/Affection 

.06 .23 -             

4. 
Impatience 

.04 -.06 -.14 -            

5. 
Patronizing 

.20 -.04 -.11 .52** -           

6. 
Guiding Appraisal 

.27* .04 -.01 .10 .33**  -          

7. 
Guiding Speech 

.40** .14 -.02 -.05 -.05 .03 -         

8. 
Topic Change 

.07 .09 .02 -.11 -.10 .10 .31** -        

9. 
Humor 

-.16 -.11 .02 -.24* -.16 -.24* -.16 .17 -       

10. 
Criticism 

.10 -.08 -.28* -.54** .36** .15 -.09 -.15 -.05 -      

11. 
Sadness 

.17 .10 .12 .04 .01 .16 .01 -.06 -.17 .01 -     

12. 
Disease Attribution 

.15 -.13 .05 .26* .39** .38** -.11 -.10 -.24 .15 .48** -    

13. 
Marital Satisfaction 

-.12 -.07 .16 -.20 -.16 -.15 .07 -.02 .21 -.22 -.02 -.12 -   

14. 
Mental Health 

-.24 -.17 .06 -.34** -.24* -.26* -.01 .07 .21** -.23 -.27* -.29* .29* -  

15.  
IBI Handgrip 

-.18 .02 -.04 -.03 -.12 .03 -.02 .14 -.19 -.13 -.03 -.15 -.20 .01 - 

Note: p<.10, p<.05*, p<.01** 
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Table 11 
Correlations Between Patient Behavioral Codes, Caregiver Marital Satisfaction, Caregiver Mental Health, and Patient Inter-Beat Interval during Handgrip 
Task 
 
 1.  2.  3.  4.  5. 6.  7. 8.  9. 10.  11.  12.  13.  14. 15. 

1. 
Perseveration -               

2. 
Trouble Communicating .13 -              

3. 
Lack of Emotional 
Response- Positive 

.01 .28* -            
 

4. 
Lack of Emotional 

Response- Negative 
-.01 -.16 -.01 -           

 

5. 
Disengaged .18 .15 .04 .20 -           

6. 
Inappropriate Laughter .06 -.08 -.06 .09 -.04  -          

7. 
Impatience -.05 .13 -.10 .06 -.05 -.08 -         

8. 
Validation/Affection -.02 -.05 -.09 -.20 -.11 -.01 -.11 -        

9. 
Unwanted Affection .30* -.22 -.01 .13 .07 .67** -.10 .11 -       

10. 
Patience -.12 -.14 -.06 -.06 -.08 -.03 .07 .39** .08 -      

11. 
Defensiveness -.09 -.10 -.09 .05 -.11 -.11 .57** -.11 -.07 .20 -     

12. 
Sadness .05 .01 -.08 .12 -.11 -.04 .07 .24* .01 .29* .-.06 -    

13. 
Marital Satisfaction -.20 .05 .05 -.05 -.13 -.16 -.19 .14 -.23 .01 -.27* .02 -   

14. 
Mental Health -.07 .01 -.05 -.32** -.23 -.23 -.20 .01 .24* -.27* -.20 -.07 .29* -  

15.  
IBI Handgrip -.07 -.14 .04 -.16 -.14 .04 -.07 .14 .02 .27* -.10 -.03 -.02 -.14 - 

Note:  p<.10, p<.05*, p<.01** 
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Table 12 
Diagnostic Differences between AD and bvFTD, and between a Combined Dementia Group and Healthy 
Controls 
 
 AD vs. bvFTD (df=1,68) Dementia vs. HC (df=1,87) 

 F p Cohen’s d F p Cohen’s d 
Caregiver Codes        
     Patience 4.34 .04 .50 1.67 .20 .40 
     Motherese 8.30 .01 .69 1.67 .20 .42 
     Validation/Affection .47 .50 .16 .21 .65 .13 
     Impatience 6.29 .02 .60 .87 .36 .22 
     Patronizing 2.46 .12 .38 .43 .51 .20 
     Guiding Appraisal .50 .48 .17 5.06 .03 .73 
     Guiding Speech 2.94 .09 .41 4.90 .03 .72 
     Topic Change- Flow  2.9 .09 .41 4.12 .05 .66 
     Humor .57 .45 .18 1.22 .27 .27 
     Criticism .43 .51 .17 .08 .78 .07 
     Sadness 3.12 .08 .42 .72 .40 .24 
     Disease Attribution 4.73 .03 .52 3.75 .06 .62 
Patient Codes        
     Perseveration 8.00 .01 .68 3.74 .06 .63 
     Trouble Communicating .05 .83 .05 9.63 .01 1.01 
     Lack of Emotional Response-  
     Positive 

2.91 .09 .41 .76 .39 .29 

     Lack of Emotional Response-  
     Negative 

7.51 .01 .64 1.11 .30 .33 

     Disengaged 5.12 .03 .53 1.90 .17 .45 
     Inappropriate Laughter 2.40 .13 .37 .89 .35 .30 
     Impatience with Other .46 .50 .16 .19 .66 .11 
     Validation/Affection .12 .73 .09 .14 .71 .11 
     Unwanted Affection 4.88 .03 .53 2.05 .16 .46 
     Patience .22 .64 .12 1.43 .23 .31 
     Defensiveness .24 .63 .11 .42 .52 .18 
     Sadness .00 .97 .01 .97 .33 .28 
Notes. For the AD vs bvFTD comparison, n=35 per group. For all diagnostic differences, bvFTD>AD.  For 
the dementia group vs. healthy control group comparison, n=70 for the dementia group and n=19 for the 
health control group. 
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Table 13 
Behavioral Codes Predicting Diagnosis 
 
 X2 p Classification 

Accuracy (%) 
True Positives 
(%) 

True Negatives 
(%) 

Combined Caregiver Codes  
     Full Sample (n=70) 
     Reduced Sample (n=42) 

 
32.34 
30.06 

 
<.01 
<.01 

 
74.3 
83.3 

 
65.7 
78.3 

 
82.9 
89.5 

Combined Caregiver Codes 
with SPAFF Composites 

30.80 <.01 SPAFF = 66.7 
New codes = 85.7 

82.6 89.5 

Combined Patient Codes 
     Full Sample (n=70) 
     Reduced Sample (n=42) 

 
34.45 
20.50 

 
<.001 
<.05 

 
78.6 
71.4 

 
68.6 
73.9 

 
88.6 
68.4 

Combined Patient Codes 
with SPAFF Composites 

33.32 <.001 SPAFF = 71.4 
New codes = 88.1 

87.0 89.5 

Notes. Chi-square statistic signifies whether the combined behavioral codes added significantly to the model. 
Classification accuracy is provided for each model; in models where SPAFF was entered in the first step, the 
classification accuracy of SPAFF only is provided, then the classification accuracy of the model with the new 
codes is provided.   
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Table 14 
Behavioral Codes Predicting Caregiver Depression 
 
 R2 ΔR2 p 
Combined Caregiver Codes  
     Full Sample 
     Reduced Sample 

 
.37 
.55 

 
- 
- 

 
<.01 
<.01 

Combined Caregiver Codes with SPAFF Composites 
     SPAFF only 
     SPAFF and new codes 

 
.34 
.57 

 
- 
.24 

 
<.001 
ns 

Combined Patient Codes  
     Full Sample 
     Reduced Sample 

 
.45 
.66 

 
- 
- 

 
<.001 
<.001 

Combined Patient Codes with SPAFF Composites 
     SPAFF only 
     SPAFF and new codes 

 
.08 
.71 

 
- 
.63 

 
ns 
<.001 

Notes. The combined codes analyses demonstrate how well the combined caregiver and combined 
patient codes predict caregiver depression. When adding the SPAFF composites, the R2s are provided 
for SPAFF alone in predicting caregiver depression, and the R2s are provided for SPAFF and new 
codes combined in the model. ΔR2 is presented to demonstrate whether the new codes contribute 
significantly to the variance in predicting caregiver depression. 
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Table 15 
Factor Loadings, with Varimax Rotation 
 
 Initial 

Eigenvalues 
% of 
Variance 

Cumulative 
Percent 

Caregiver Codes     
     Factor 1 
           Impatience, Patronizing, Criticism 

2.62 23.80 23.80 

     Factor 2 
          Guiding Appraisal, Sadness, Disease Attribution 

1.79 16.22 40.02 

     Factor 3 
           Patience, Motherese, Guiding Speech 

1.35 12.24 52.27 

     Factor 4 
          Topic Change, Humor  

1.02 9.30 61.57 

Patient Codes     
     Factor 1 
          Inappropriate Laughter, Unwanted Affection 

1.86 20.65 20.65 

     Factor 2 
          Trouble Communicating, Lack of Emotional     
          Response-Positive, Perseveration  

1.61 17.84 38.49 

     Factor 3 
          Lack of Emotional Response-Negative, Disengaged  

1.16 12.93 51.41 

     Factor 4 
          Defensiveness, Patience 

1.02 11.35 62.76 

Notes. The final subset of codes for caregivers (11 codes) and patients (9 codes) were used in factor 
analyses. 
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Table 16 
Factor-based Composites Predicting Caregiver Depression, Controlling for SPAFF Composite Scores 
 
 R2 ΔR2 p 
Caregiver Codes     
          SPAFF only 
          SPAFF and factor loadings 

.34 

.45 
- 
.12 

<.001 
ns 

Patient Codes     
          SPAFF only 
          SPAFF and factor loadings 

.08 

.61 
- 
.53 

ns 
<.001 

Notes.  These analyses demonstrate how well the caregiver factor loadings and patient factor loadings 
predict caregiver depression.  

 




