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Abstract 

 

Clinician and Caregiver-Administered Treatment for Naming in 

Neurodegenerative Disease 

 

Kaleigh Marie Shuster, M.A. 

The University of Texas at Austin, 2015 

 

Supervisor:  Maya Henry 

 

Abstract: Aphasia treatment research to-date indicates that lexical retrieval training 

can result in improved naming ability. Traditionally, treatment is administered by a speech-

language pathologist, with little involvement of caregivers or carry-over of practice into 

the home. The current study examined the effects of a lexical retrieval training hierarchy 

that was implemented by both a clinician and, subsequently, by a trained caregiver. Two 

dyads, each consisting of one individual with lexical retrieval impairment due to 

neurodegenerative disease and a caregiver, participated in the study. Participants initially 

received treatment administered by a graduate student clinician. Caregivers were 

subsequently trained, with clinician support and feedback, to administer the same lexical 

retrieval treatment in a second phase of intervention. Results indicated medium and large 

effect sizes for clinician- and caregiver-trained items. Participants’ perceptions of treatment 

benefits and implications for future research are discussed.   
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1. Introduction 

Anomia, or word retrieval difficulty, is one of the most common sequelae of 

damage to the brain.  Anomia is a ubiquitous symptom in aphasia, and lexical retrieval 

treatment is typically administered to individuals who have aphasia caused by a stroke. 

However, many patient populations, including those with Primary Progressive Aphasia 

(PPA), dementia, and mild cognitive impairment (MCI), also present with anomia.  

Whereas there is a great deal of research documenting the utility of treatment for anomia 

in individuals with aphasia caused by stroke, there is a paucity of research examining 

such treatments in individuals with anomia in the context of neurodegenerative disease. 

Treatment research in aphasia has found that increased intensity and dosage of 

speech and language treatment may lead to increased gains (Lee, Kaye, & Cherney, 2009; 

Robey, 1998). However, current systems for reimbursement of care in individuals with 

stroke and degenerative diseases limit the frequency and duration of treatment in many 

patients. For this reason, it may be beneficial for the speech-language pathologist (SLP) 

to seek ways to extend the training regimen beyond the typical scope of inpatient and 

outpatient rehabilitation settings. One such approach may involve training patients’ 

primary communication partners or caregivers to administer treatment, in efforts to 

increase the dosage and enhance the outcomes of treatment.  

  In this study, we examined the effects of a clinician-administered lexical retrieval 

treatment involving a cueing hierarchy that accesses residual phonological, semantic, and 

orthographic information in participants with PPA and MCI. In efforts to extend the 

duration and enhance the outcomes of treatment, a caregiver for each participant was 

trained to administer the same treatment protocol in a second phase of intervention.  

1.1 CURRENT STATUS OF CAREGIVER TRAINING IN INDIVIDUALS WITH 

COMMUNICATION DISORDERS 

Studies examining training for caregivers of individuals with communication 

disorders include educational programs and conversational partner training protocols 

(Purdy & Hindenlang, 2005; Small, Gutman, Makela, & Hillhouse, 2003; Halle, Le 
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Dorze, & Mingant, 2014; Dietz & Fergadiotis, 2013; Douglas, Goff, Hinckley, Nakano, 

2012; Johnson & Purdy, 2007; Vermilya & Stevens, 2010). These studies address the 

communication partner’s role in the communication exchange, but do not typically 

involve the direct administration of speech or language therapy. Although studies have 

demonstrated successful outcomes, they typically include participants with anomia 

subsequent to stroke, and do not address the problem of limited dosage.  

 An example of one such study found increased communicative success as a result 

of a caregiver-training program for caregivers of individuals with stroke-induced aphasia 

(Purdy & Hindenlang, 2005). Researchers measured the communicative success of dyads 

(consisting of one person with aphasia and his or her caregiver) by examining the 

effectiveness of transactional (exchanges of specific information) and interactional 

(social interactions) communication techniques pre- and post-treatment. Treatment 

consisted of didactic and experiential learning phases. In the didactic learning phase, 

participants were educated about aphasia and were taught specific strategies to 

incorporate; implementing a slow rate of speech, simplifying sentence structure, and 

using a greater number of gestures. In the experiential learning phase, each dyad 

practiced these strategies and reflected on their overall communicative success with 

supervision and feedback from SLPs.  

 Another study examined the effectiveness of commonly used communication 

strategies that are employed by people with Alzheimer’s disease (AD) and their 

caregivers (Small, Gutman, Makela, & Hillhouse, 2003). Researchers identified the 

strategies that are frequently used, benefits experienced with each strategy, and whether 

communicative strategies led to increased communication. They determined, through 

completed questionnaires and observations of 18 dyads, that limiting distractions, 

speaking in simple sentences, and implementing yes/no questions resulted in fewer 

communication breakdowns across dyads.   

 A study in which caregivers of people with aphasia have been trained to 

administer therapy, in order to supplement treatment administered by a licensed SLP, has 

yet to be conducted. This type of caregiver training appears possible due to the 
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demonstrated success in training paradigms intended to facilitate effective 

communication in aphasia. The information yielded would be useful, as past research has 

demonstrated that increased frequency and duration of treatment can lead to increased 

treatment gains (Lee, Kaye, & Cherney, 2009; Robey, 1998). In this study, we aim to 

determine whether caregivers (of persons with word-finding deficits due to neurological 

disorders) can, with guidance and training, carry over the work of the clinician into the 

home environment.  

1.2 THE DISORDERS: MILD COGNITIVE IMPAIRMENT (MCI) AND PRIMARY 

PROGRESSIVE APHASIA (PPA) 

In this study, we observed the effects of lexical retrieval treatment, administered 

by both an SLP graduate student clinician and a caregiver, in participants with mild 

cognitive impairment (MCI) and Primary Progressive Aphasia (PPA).  

  Mild cognitive impairment (MCI) is a condition in which there is cognitive 

decline that is greater than expected for an individual’s age, but which does not interfere 

with activities of daily living (Gauthier et al., 2006). Cognitive decline must be evident in 

one or more cognitive domains (i.e., memory, executive function, attention, language, 

visuospatial skills). MCI is often a precursor to Alzheimer’s disease (AD), which is the 

most common cause of dementia. Neuropathologically, AD is associated with amyloid 

plaques and neurofibrillary tangles, which manifest macroscopically as regional loss of 

neurons, particularly in the medial temporal lobes (Tiraboschi, Hansen, Thal, & Corey-

Bloom, 2004; Wenk, 2003). 

 Primary Progressive Aphasia (PPA) is a neurological condition in which speech 

and language progressively deteriorate as a result of neurodegenerative disease. Although 

other cognitive functions can be affected in later stages of the disease, speech and 

language are the most prominent initial deficits and remain the most impaired throughout 

the course of PPA (Gorno-Tempini et al., 2011). There are three variants of PPA, each 

with unique speech and language characteristics and underlying pathologies. The 

semantic variant of PPA (svPPA) presents with an impaired semantic system, clinically 

resulting in reduced knowledge of the meanings of words and objects (Henry et al., 
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2013). Atrophy is prominent in the anterior temporal lobes (typically left greater than 

right) in svPPA. The left anterior temporal lobe is thought to be critically involved in 

conceptual knowledge for words and objects (Hodges & Patterson, 2007; Lambon Ralph, 

Sage, Jones, & Mayberry, 2010). The logopenic variant of PPA (lvPPA) presents with 

impairments in phonological tasks, including naming and repetition. In lvPPA, atrophy is 

present in the posterior perisylvian region, which is critical for phonological processes 

that support language (Gorno-Tempini et al., 2008; Henry & Gorno-Tempini, 2010). 

Lastly, the nonfluent/agrammatic variant (nfvPPA) presents with motor speech and 

syntactic impairments (Henry et al., 2013). This variant is associated with atrophy in the 

left inferior frontal region, which is responsible for grammar and speech production 

(Wilson et al., 2010).   

1.3 LEXICAL RETRIEVAL DEFICITS IN INDIVIDUALS WITH MCI AND PPA 

Anomia is a disorder in which an individual presents with difficulty retrieving the 

names for common items and/or proper names. The disorder occurs due to a breakdown 

in the complex process of word retrieval, including its semantic, phonological, and motor 

components, resulting in a failure to produce the attempted word (Maher & Raymer, 

2004). Anomia is a common symptom of aphasia, and often occurs after a stroke. 

However, anomia is also present in individuals in whom there is a neurological 

impairment due to atrophy in the brain, with the absence of a stroke, including patients 

with AD, MCI, and PPA.  

 Lexical retrieval deficits are commonly seen in early stages of AD. In 2006, 

researchers found that poor word-finding ability, along with deficits in abstract reasoning 

and memory, was a pre-clinical characteristic of AD (Jacobs, Sano, Dooneief, Marder, 

Bell, & Stern, 1995). A comprehensive neuropsychological test battery was administered 

to older adults without dementia. Those who later developed AD had initially scored 

lower on tests of word-finding ability, including the Boston Naming Test (BNT; Kaplan, 

Goodglass, & Weintraub, 2001). Additional research demonstrated that lexical retrieval 

deficits in written discourse might indicate AD (Pekkala et al., 2013).  
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 Clinical criteria and supporting research additionally identify anomia as an early 

and prominent feature in svPPA and lvPPA. In svPPA, lexical retrieval deficits seem to 

appear as a result of the weakened activation of phonological representations by degraded 

semantic input (Lambon Ralph, McClelland, Patterson, Galton, & Hodges, 2001). In 

lvPPA, lexical retrieval deficits likely result from phonological storage and assembly 

deficits, with phonological paraphasias commonly present (Gorno-Tempini et al., 2008; 

Wilson et al., 2010).  

1.4 LEXICAL RETRIEVAL TREATMENT IN INDIVIDUALS WITH NEURODEGENERATIVE 

DISEASE 

Lexical retrieval treatment has been successful in participants with AD. For 

example, Ousset et al. (2002) found that naming improved on targeted words post-

intervention in a group of participants with mild anomia when compared to a matched 

control group. However, there have not been studies that address the effectiveness of 

lexical retrieval therapy in individuals with MCI. This is a population that may show 

great benefit from treatment, as cognitive-linguistic abilities are relatively preserved 

compared to those with AD.  

 Past studies of lexical retrieval in PPA, specifically svPPA, demonstrate that 

treatment in which a variety of cues are implemented, including semantic, phonological, 

and orthographic information, result in improved naming performance across 

participants. Additionally, in some participants, these results generalize to items that are 

not trained in therapy (Jokel & Anderson, 2012; Jokel et al., 2010). Studies that 

implemented hierarchies that addressed a variety of cues (semantic, phonological, 

orthographic) demonstrated gains at two plus months post treatment (Dressel et al., 2010; 

Jokel & Anderson, 2012; Jokel et al., 2010). Research additionally indicated that 

treatment involving orthographic and phonological cues resulted in increased naming 

ability and generalization to untrained items in patients with lvPPA and svPPA (Newhart 

et al., 2009; Beeson et al., 2011).   

 Another study examined the effects of treatment involving a cueing hierarchy 

with semantic, orthographic, and phonemic cues in two participants; one with svPPA and 
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the other with lvPPA (Henry et al., 2013). The goal of this approach was to encourage 

self-cueing via retrieval of residual lexical-semantic information. Both participants 

demonstrated improvement on trained and untrained items, and reported improved word 

retrieval during conversation and increased confidence when communicating.  

1.5 CURRENT STUDY 

We describe implementation and treatment outcomes of lexical retrieval training 

for two individuals, one with MCI and the other with overlapping features of semantic 

and logopenic variant PPA. The two participants were treated in the Aphasia Research 

and Treatment Lab at the University of Texas at Austin, using a similar protocol that was 

modified slightly to fit the needs of each individual participant. The treatment was 

administered in an initial phase by a graduate student clinician and in a second phase by a 

caregiver, following training on the treatment protocol and its implementation. We 

predicted that individuals with PPA and MCI would benefit from treatment in each phase 

of training, with comparable benefits subsequent to clinician-administered and caregiver-

administered treatment. 
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2. Methods 

2.1 PARTICIPANTS AND ASSESSMENT MEASURES 

Two dyads participated in this study. Each dyad consisted of one individual with 

language impairment due to neurological disease and their caretaker/primary 

communication partner. Both participants with neurological disease were evaluated using 

comprehensive measures of speech, language, and cognition. In addition, MRI brain scans, 

either obtained for the purposes of this study or previous clinical scans, were examined to 

reveal the pattern of cortical atrophy. In this report, we focus on the behavioral 

characteristics and imaging findings that confirm each participant with neurological 

impairment’s profile and establish their language performance prior to treatment 

implementation. 

2.1.1 Dyad 1: Mild Cognitive Impairment (CT1) and Caregiver 

CT1 was a 79-year-old right-handed man (Table 1) who began to demonstrate 

memory and language difficulties seven years prior to this study. These difficulties 

continued to slowly worsen, and a formal diagnosis of mild cognitive impairment was 

made in 2011. At the time of his initial evaluation at the University of Texas at Austin, 

CT1’s primary complaint was impaired word retrieval. He and his wife reported 

occasional use of self-cueing strategies, including finger spelling in the air, for the 

attempted retrieval of words. CT1 was diagnosed with bipolar disorder in the early 1980s. 

This diagnosis required that he take several medications. One medication that he began to 

take approximately five years prior to this study has a potential side effect of impaired 

lexical retrieval, although lexical retrieval deficits had begun at least two years prior to 

the start of this medication. No difference in word finding was reported with altered 

dosages of the medication.  

 CT1 reported using his left hand when first learning to write as a young child, but 

switched to his right hand as instructed to by elementary school teachers. He reported a 

history of difficulty with reading and spelling, and now suspects dyslexia as a 
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contributing factor, although this diagnosis was never made. CT1 attended the Southwest 

Texas State Teachers College, receiving an undergraduate degree and a Master’s degree 

in Business Administration. He then worked as a teacher, a real estate salesman, and a 

pharmaceutical salesman. He had retired by the time of his evaluation at the University of 

Texas at Austin. CT1 presented with high-frequency hearing loss, and a hearing 

amplification device was provided throughout assessment and treatment.   

 A comprehensive neuropsychological examination was completed in 2011, three 

years prior to his initial evaluation for this study. The results from this evaluation 

indicated high-average intellectual functioning, with no significant differences between 

verbal intellectual functioning and performance intellectual functioning. Results also 

indicated impaired receptive and expressive language, and impaired-borderline impaired 

learning and memory. Attention and abstract thinking/inductive reasoning were in the 

average range, while initiation/perseveration were additionally borderline impaired.    

 CT1’s caregiver and communication partner was his 72-year-old wife of 27 years. 

She grew up in Austin, Texas, and attended the University of Texas for approximately 

two years. While in college, she majored in Elementary Education and minored in 

Speech-Language Pathology. Her knowledge in the field of Speech-Language Pathology 

is limited to coursework and observation. After school, CT1’s caregiver worked in 

several libraries, at the Texas Education Agency, and at the attorney general’s office in 

both the consumer protection division and as a caseworker in the child support unit.  

Table 1. Participant Demographics 

Participant  CT1 CT2 

Age 79 66 

Education (years) 18 14 

Gender Male Female 

Caretaker’s age 72 61 

Caretaker’s education (years) 14 14 

Caretaker’s gender Female Male 
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2.1.1.1 Behavioral and Imaging Characteristics for CT1 

Performance on pre-treatment speech-language and cognitive measures is 

presented in Table 2. At the time of his initial evaluation at the University of Texas at 

Austin, CT1 presented with a mild degree of overall cognitive impairment, as measured 

by the Mini Mental State Exam (MMSE) and Alzheimer’s Disease Assessment Scale- 

Cognitive Subscale (ADAS-Cog). He did not present with characteristics of apraxia of 

speech or dysarthria. His language performance on the Western Aphasia Battery- Revised 

(WAB; Kertesz, 2006) was consistent with anomic aphasia (Aphasia Quotient 82.6). 

Although fluent, there were frequent pauses in his speech due to impaired lexical 

retrieval. Naming impairment was noted on the Boston Naming Test (BNT), as he named 

only 29/60 items. When given a phonemic cue for the items that he was unable to name, 

CT1 correctly named an additional nine items (out of 29). Throughout confrontation 

naming testing, the participant often resorted to circumlocution (i.e., “a pin that you 

throw” for dart) to describe items that he was unable to name. Although most 

information pertained to the object, CT1 often inserted extraneous, unnecessary, and 

vague information when describing the object (i.e., “these are the things that make these 

things tighter or looser” for harp). This strategy of circumlocution was less frequently 

observed in conversational or narrative speech, and alternatively, frequent pauses were 

present.   

 On the Arizona Battery for Reading and Spelling (ABRS; Beeson & Rising, 

2010), CT1 read 34/36 words correctly, misreading the irregular words island and 

borough. All other regular and irregular words were read correctly. Phonological 

impairment was apparent when reading nonwords, as he read only 7/18 nonwords 

correctly. Phonological impairment was also noted on spelling tasks. CT1 spelled 9/20 

real worlds (6/10 regular, 3/10 irregular), and 2/9 nonwords correctly. Most spelling 

errors occurred on irregular words of both high and low frequency. The Arizona 

Phonological Battery (APB; Beeson, Rising, Kim, & Rapcsak, 2010) was attempted. The 

participant correctly completed 5/6 phoneme deletion tasks involving real words (i.e., 

“say beach, now take away /b/”). However, he demonstrated increased difficulty when 
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this task involved nonwords, as he correctly completed 3/6 items. The participant did not 

respond correctly on any sound blending or phoneme replacement tasks involving real 

words or nonwords, providing further evidence for phonological impairment.  
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Table 2. Performance on Speech, Language, and Cognitive Measures for Participant 

CT1 

*Note. A larger score represents a greater level of impairment on the ADAS-Cog. 
a Normative Data for males ages 25-88 years (Tombaugh & Hubley, 1997) 
b Normative Data for ages 46-80 (Breining et al., 2015) 
c Normative Data for ages 75-79 (Crum, Anthony, Bassett, & Folstein, 1993) 
d Normative Data from UCSF Memory and Aging Center Bedside Neuropsychological Screen for ages 75+ (Kramer, et 

al., 2003) 
e Normative Data from University of Arizona Research Project; 34 healthy adults, mean age= 62.9 (11.4), range 34-85; 

mean education = 15.8 years (2.8), range 12-22 years. Male: Female 13:21 
f Normative Data for ages 70-79 (Zec et al., 1992) 
g Global Deterioration Scale (GDS; Reisberg, Ferris, de Leon, Crook, & Thomas, 1983) 
h Arizona Battery for Reading and Spelling (ABRS; Beeson & Rising, 2010) 
i Arizona Phonological Battery (APB; Beeson, Rising, Kim, & Rapcsak, 2010) 
j Alzheimer’s Disease Assessment Scale- Cognitive Scale (ADAS-Cog; Rosen, Mohs, & Davis, 1984) 

k Motor Speech Evaluation (MSE; Wertz, LaPointe, & Rosenbek, 1984) 

Assessment Pre-

Treatm

ent  

Post-Phase 

1 Treatment 

Post-

Treatmen

t  

3 month 

Post-

Treatment 

Mean Score 

(SD) 

Western Aphasia Battery 

aphasia quotient (100) 

Information content 

(10) 

Fluency (10) 

Comprehension (10) 

Repetition (10) 

Naming (10) 

82.6 

 

7 

 

8 

9.6 

8.9 

7.8 

-- 84.1 

 

8 

 

8 

9.95 

8.6 

7.5 

84.4 

 

8 

 

8 

9.3 

9.1 

7.8 

≥93.8 

Boston Naming Test 29 (/60) 7 (15) 29 (/60) 14 (/30) 54.9 (4.3)a  

Pyramids and Palm Trees 

(short – 14 pictures; long – 52 

pictures) 

14 -- 14 13 13.9 (.24)b 

MMSE (30) 25 26 22 23 28 (1.6)c 

Benson Figure drawing 

Figure Copy (17): 

Figure Recall (17): 

 

15 

5 

 

16 

4 

 

16 

2 

 

16 

2 

 

15.6 (1.0)d 

10.0 (3.6)d 

GDSg 4 4 4 --  

Digit Span Forward 3 -- 3 -- 6.7 (1.0)d 

Digit Span Backward 2 -- 3 -- 5.4 (1.1)d 

ABRSh reading: words 94.44% -- 94.44% 91.67% 98.8% (3.6)e 

ABRS reading: nonwords 44.44% -- 22.22% 16.67% 95.6% (7.3)e 
 

ABRS spelling: words 45% -- 45% 40% 95.5% (10.4)e 
 

ABRS spelling: nonwords 40% -- 40% 30% 91.1% (15.9)e 
 

APBi (36) 8 -- 10 9  

ADAS-Cogj (70)* 29 -- 31 -- 6.9 (2.7)f 

MSEk apraxia of speech rating 

(0-7) 

MSE dysarthria rating (0-7) 

0 

0 

-- -- --  
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The analyses of CT1’s clinical MRI scan from 2011 revealed bilateral 

hippocampal and temporal lobe volume loss, dilated temporal horns, and enlarged 

ventricles and subarachnoid space (Figure 1). 

 

Figure 1. Clinical MRI scan of CT1 taken 2011.  

 

 

2.1.2 Dyad 2: Mixed lv and svPPA (CT2) and Caregiver 

CT2 was a 66 year-old right-handed woman who reported a three-year history of 

memory and expressive language difficulties. Word-finding deficits were her primary 

complaint at the time of her initial evaluation at the University of Texas at Austin. She 

reported difficulty with short-term memory, simple math problems, reading, and spelling. 

She reported feeling withdrawn socially and experienced decreased interest in hobbies 

due to communication deficits over the prior two years. She did not report feeling 

depressed. The participant received a diagnosis of mixed (logopenic and semantic 

variants) PPA from the Mayo Clinic in December of 2014.  

 CT2 reported that she did well in school, and that she enjoyed reading and writing 

prior to the onset of her language difficulties. She graduated from high school and 

completed some college. The participant worked for many years as an office manager for 

a factory, and retired at about the time of her initial evaluation for this study. The 
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participant wore glasses for reading, and presented with high-frequency hearing loss. An 

amplification device was provided during all assessment sessions. 

 A full neuropsychological assessment was conducted in August of 2014, two 

months prior to her initial evaluation in our lab. Results from this assessment 

demonstrated that her verbal intelligence and processing speed were in the low average 

range. CT2’s memory performance was borderline to severely impaired, as demonstrated 

by immediate recall tasks, delayed recall tasks, recognition memory tasks, and complex 

auditory learning tasks. Processing speech was assessed using rapid discrimination, visual 

scanning, and matching tasks, on which she scored in the low average range. Her 

attention and concentration ranged from moderately to severely impaired. CT2’s 

expressive language skills ranged from average to severely impaired, and the Licensed 

Clinical Psychologist additionally noted phonological and semantic fluency impairment. 

Visuospatial skills ranged from average to low average.   

CT2’s primary caretaker and communication partner was her partner of 14 years. 

He graduated from high school and attended some college. He worked as a police officer 

for 31 years total, and also had jobs as a consultant and paramedic. He retired in 2004. 

2.1.2.1 Behavioral and Imaging Characteristics for CT2 

Performance on pre-treatment speech-language and cognitive measures is 

presented in Table 3. At the time of this study, CT 2 presented with minimal overall 

cognitive impairment, as measured by the ADAS-Cog (note that the initial MMSE score is 

likely not representative of this participant’s abilities, as she demonstrated a high level of 

anxiety during this test). Speech and language assessments confirmed the presence of 

both phonological and semantic deficits. Word-finding deficits were observed, with 

frequent pauses in connected speech and impaired performance on the BNT (26/60). The 

participant correctly named 11 (out of 34) additional items when given a phonemic cue. 

Semantic naming errors (i.e., “bat” for “racquet”) and phonological paraphasias (i.e., 

“stefa… stafascope” for “stethoscope”) were observed on confrontation naming tasks. 

She received a WAB Aphasia Quotient of 80.7, with characteristics consistent with 

anomic type aphasia. There was no evidence of apraxia of speech or dysarthria on the 
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Motor Speech Evaluation (Wertz, LaPoint, & Rosenbek, 1984), although phonological 

paraphasias were observed throughout performance on this measure, especially on 

repetition tasks that were phonologically demanding (i.e., “Arthur was an oozy, oily 

sneak”). Semantic testing on the Pyramids and Palm Trees (PPT; Howard & Patterson, 

1992) approached (49), but did not reach, the typical mean score (50.9) for the measure.  

 On the ABRS, CT2 read 72.22% of words correctly. The participant correctly read 

9/9 high frequency regular words, 8/9 high frequency irregular words, 7/9 low frequency 

regular words, and 2/9 low frequency irregular words. CT2 read 61.11% of nonwords 

correctly, misreading 7/18 items. On spelling tasks of the ABRS, CT2 spelled 40% of 

words correctly, (3/5 reg HF, 4/5 reg LF, 0/5 irreg HF, 1/5 irreg LF) and 60% of 

nonwords correctly. On the APB, the participant demonstrated 100% accuracy on 

phoneme deletion tasks involving real words, and 50% accuracy on phoneme deletion 

tasks involving nonwords. CT2 correctly blended three sounds to form a real word in 4/6 

cases, and the correct nonword in 2/6 cases. The participant performed 3/6 phoneme 

replacement tasks correctly involving real words and 2/6 tasks correctly involving 

nonwords.  
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Table 3. Performance on Speech, Language, and Cognitive Measures for Participant 

CT2 

a Normative Data for males ages 25-88 years (Tombaugh & Hubley, 1997) 
b Normative Data for ages 46-80 (Breining et al., 2015) 
c Normative Data for ages 75-69 (Crum, Anthony, Bassett, & Folstein, 1993) 
d Normative Data from UCSF Memory and Aging Center Bedside Neuropsychological Screen for ages 75+ 

(Kramer, et al., 2003) 
e Normative Data from University of Arizona Research Project; 34 healthy adults, mean age= 62.9 (11.4), 

range 34-85; mean education = 15.8 years (2.8), range 12-22 years. Male: Female 13:21 
f Normative Data for ages 60-69 (Zec et al., 1992) 
g Global Deterioration Scale (GDS; Reisberg, Ferris, de Leon, Crook, & Thomas, 1983) 
h Arizona Battery for Reading and Spelling (ABRS; Beeson & Rising, 2010) 
i Arizona Phonological Battery (APB; Beeson, Rising, Kim, & Rapcsak, 2010) 
j Alzheimer’s Disease Assessment Scale- Cognitive Scale (ADAS-Cog; Rosen, Mohs, & Davis, 1984) 

k Motor Speech Evaluation (MSE; Wertz, LaPointe, & Rosenbek, 1984) 

 

Assessment Pre-

Treatment  

Post-Phase 

1 

Treatment 

Post-

Treatment  

Mean Score 

(SD) 

Western Aphasia Battery aphasia 

quotient (100) 

Information content (10) 

Fluency (10) 

Comprehension (10) 

Repetition (10) 

Naming (10) 

80.7 

 

9 

8 

8.05 

8.2 

7.1 

-- 81.4 

 

9 

8 

8.5 

7.3 

7.9 

≥93.8 

Boston Naming Test 26 (60) 6 (15) 23 (60) 58.0 (2.0)a 

Pyramids and Palm Trees (short – 

14 pictures; long – 52 pictures) 

49 -- 50 49.4 (1.46)b 

MMSE (30) 18  25 27 29 (1.0)c 

Benson Figure drawing 

Figure Copy (17): 

Figure Recall (17): 

 

14 

7 

 

16 

7 

 

14 

5 

 

15.5 (1.1)d 

11.6 (3.0)d 

GDSg 4 -- 4  

Digit Span Forward 4 -- 4 7.3 (1.1)d 

Digit Span Backward 3 -- 3 5.5 (1.1)d 

ABRSh reading: words 72.22% -- 77.78% 98.88% (3.6)e 

ABRS reading: nonwords 61.11% -- 61.11% 95.6% (7.3) e 

ABRS spelling: words 40% -- 20% 95.5% (10.4)e 

ABRS spelling: nonwords 60% -- 80% 91.1% (15.9)e 

APBi (36) 20 -- 18  

ADAS-Cogj (70)* 14 -- 15.67 4.9 (2.5)f 

MSEk apraxia of speech rating (0-

7) 

MSE dysarthria rating (0-7) 

0 

0 

-- --  

Famous Faces (20) 1 -- --  
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CT2’s MRI scan conducted prior to the start of treatment revealed left greater 

than right anterior temporal and inferior parietal lobe atrophy. This is consistent with the 

mixed logopenic plus semantic PPA presentation (Figure 2).  

 

Figure 2. Experimental MRI scan of CT2 taken immediately before treatment.  

 

 

2.2 TREATMENT  

The treatment approach implemented for both participants is referred to as the 

Lexical Retrieval Cascade Treatment, and was developed at the University of Arizona 

(Henry, et al., 2013). This treatment involves a cueing hierarchy that is designed to 

capitalize on spared semantic, orthographic, and phonological knowledge in order to 

facilitate word retrieval. Exact procedures were slightly altered across participants for 

increased functionality. Table 4 summarizes the general cueing hierarchy used for each 

participant. 

 Daily homework was additionally completed that was based on Copy and Recall 

Treatment (CART; Beeson & Egnor, 2006), and involved copying the target word with 

spoken production (ten times), and then recalling the spoken and written word form from 

memory. Each participant was provided with a homework log to record completion of 
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homework. The graduate clinician reviewed completed homework with the participant at 

the start of each treatment session. 

 Each caregiver observed the last two treatment sets that were administered by the 

clinician. Throughout these observations, the caregiver read along with a printed copy of 

the steps of the cueing hierarchy. At the end of these sessions, the clinician answered any 

questions that the caregiver had regarding treatment administration. Upon completion of 

set four, the caregiver-trained portion of therapy, phase 2, began. The clinician sat in and 

observed the first session with each participant. This allowed for direct feedback for the 

caregiver, and any questions that came up were immediately answered. In subsequent 

sessions, the clinician observed via video camera or in an observation corridor, which 

allowed for feedback as needed or at the end of the session. Throughout the remainder of 

the caregiver-administered phase, clinician support was gradually decreased and therapy 

moved toward a naturalistic setting. At the end of phase 2, treatment was administered at 

home with no clinician present. Regardless of the location of treatment, identical therapy 

materials were used.  
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Table 4. Lexical Retrieval Hierarchy Used in Both Treatment Conditions (Henry et 

al., 2013) 

1. (Picture is presented) 

Semantic self-cue 

Clinician prompts semantic description with, “Tell me 

about it.” Additional prompting follows as needed, 

involving “Where would you find this? What is it used 

for? Do you have any memories about this?” (If the 

item is named in this step, the clinician proceeds to 

step 5.) 

2. Orthographic self-cue Clinician requests written form of the word with, “Can 

you write the word?” If unable to, the participant is 

encouraged to think of the first letter and/or sound of 

the word and any other characteristics about the word 

(i.e., “Is it a long or a short word?”). If the participant 

cannot come up with the first letter, the clinician 

writes the first grapheme.  

3. Phonemic self-cue Clinician asks the participant to make the sound that 

the letter makes, in hopes that this helps the 

participant name the word. (If the item is named in 

this step, the clinician proceeds to step 5.) 

4. Oral reading If the item is not yet named, the clinician writes out 

the remainder of the word and the participant reads it 

out loud.  

5. Written and Spoken 

Repetition 

The participant writes and says the word three times.  

6. Semantic Plausibility 

Judgments  

The clinician asks three yes/no questions regarding 

semantic features of the item (i.e., Would you find this 

in a toolbox?). 

7. Recall The clinician asks the participant to provide the most 

important semantic features and write and say the 

word one time. 

 

2.2.1 Stimulus Selection 

Thirty-six imageable nouns were targeted for training and twelve items were 

selected to remain untrained. For this study, items were selected from a larger set of items 

according to performance on baseline probes. Specifically, items were selected that were 

not named correctly on at least two of three probing opportunities prior to treatment. 

Items were divided into six trained and two untrained sets, which were matched for 
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relevant linguistic characteristics, including familiarity, imageability, frequency, number 

of letters, and number of syllables. Stimulus characteristics were obtained from the 

Corpus of Contemporary American English (Davis, 2009) and MRC Psycholinguistic 

Database (Coltheart, 1981), and all sets were compared using t-tests (all p-values <0.05). 

 

2.2.2 Training Criteria and Data Collection 

The thirty-six items were trained in six sets of six items; the clinician trained four 

sets, the caregiver administered two sets. A multiple baseline crossover design was used 

for each individual participant. Criterion for mastery was set at 83.33% (5/6 items) across 

two sessions, with a maximum of three sessions on one particular set of items. 

Performance on the items in the current training set was probed at the beginning of each 

treatment session. All remaining items were probed once per week: half of the items were 

probed at the start of the first session for a given week, and the remaining half at the start 

of the second session of a given week. Probing took place at the beginning of each 

session, before treatment began. Items that the participant named either spontaneously or 

with participant-initiated self-cues were scored as correct. The clinician did not provide 

cues to the participant during probing. Generalization was additionally examined by the 

re-administration of confrontation naming tests at the end of phase 1 (clinician-

administered) and at the end of phase 2 (caregiver-administered).  

 Treatment fidelity was measured by having two trained raters independently 

review 25% of recorded sessions. The raters were asked to determine whether each step 

in the treatment hierarchy was administered correctly by the clinician. If the total fidelity 

rating for a treatment session was not identical across raters, the two raters watched the 

session together to resolve any discrepancies.   

 Effect sizes (d-statistics) were calculated on clinician-trained sets (sets one-four), 

caregiver-trained sets (five-six), all trained sets (one-six), and untrained sets (7-8) for 

each participant. To estimate the treatment effect size, the first three probes were 

compared to maintenance scores for each set. Only the first three probes were calculated 

in this measure of effect size to eliminate any effect of generalization. Z-tests were 
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conducted to determine the effects of clinician versus caregiver trained sets and trained 

versus untrained sets. Changes in participant scores for assessments that were of 

particular relevance to the study, including the BNT and PPT, were statistically analyzed 

using McNemar and Cochran tests.  
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3. Results 

3.1 PARTICIPANT 1: CT1  

CT1 participated in nine weeks of treatment, with sessions occurring twice weekly 

for approximately one hour each session. There was a total of approximately 12 hours of 

direct contact with the clinician in phase 1 (a total of four sets trained), and a total of 

approximately seven hours of training with the caregiver in phase 2 (a total of two sets 

trained). Homework was completed on all days that therapy did not occur, for a total of 

five days per week. Homework took approximately 30 minutes per day; totaling about 15 

hours in phase 1 and 7.5 hours in phase 2. Two optional homework packets were given to 

the participant each week for the days on which therapy took place. However, optional 

homework packets were rarely completed, turned in to the clinician, or recorded on the 

provided homework log.   

3.1.1 Treatment Effects in CT1 

Multiple baseline data for CT1 are presented in Figure 3. His performance was 

relatively stable throughout the three pre-treatment probing sessions. As treatment began, 

however, a slight upward drift of untrained items was observed, suggesting generalization 

of lexical retrieval strategies. CT1 met criterion in three of four clinician-trained sets, and 

in one out of two caregiver-trained sets. Criterion was met in two sessions in one 

clinician-trained set and in one caregiver-trained set. It was met in three sessions in two 

clinician-trained sets. Maintenance and post-treatment probes were consistently higher 

than pre-treatment probes. 

 Effect sizes in the form of d-statistics were calculated for each set and are 

displayed in Figure 3. The weighted effect size for all trained sets was 6.02 (see Beeson 

& Robey, 2006, for calculation details). The effect size for sets that were trained by the 

clinician was 6.69, and was 4.26 for sets trained by the caregiver. Based on research 

conducted by Robey, Schultz, Crawford, and Sinner (1999), both the overall effect size 

and the effect size for clinician-trained sets (6.02, 6.69) were large, and in caregiver-
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trained sets (4.26), a medium effect size was observed. An effect size of 2.12 was 

observed in the two untrained sets, indicating that generalization to untrained items did 

not reach a value considered to be a small-sized effect.   

A z-test was conducted to compare the effect sizes from each treatment condition. 

This test revealed no significant difference between clinician-trained and caregiver-

trained sets (z=1.58, p= 0.06, one-tailed). However, a z-test revealed significance 

between trained and untrained sets (z= 3.85, p< 0.000, one-tailed). Fidelity scores 

revealed that therapy steps were correctly administered 99.49% of the time.  
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Figure 3. Multiple baseline data for CT1.   
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3.1.2 Post Treatment Assessment and Generalization Effects in CT1 

CT1’s post-treatment assessment measures are shown in Table 3. Although his 

overall cognitive status may have declined throughout the course of treatment, as 

demonstrated by a Mini-Mental State Examination (MMSE; Folstein, Folstein, & 

McHugh, 1975) score that changed from 25 to 22, his performance on several 

assessments was maintained or improved. The participant’s decline in MMSE score 

primarily came from a test item in which the participant was asked to spell the word 

“world” backward. At post-treatment testing, he had difficulty with this task, 

demonstrating a decrease in his ability to manipulate linguistic information using short-

term memory.  

 CT1’s performance on the WAB slightly improved as a result of treatment (AQ = 

82.6 to 84.1). This improvement was maintained at a three-month post-treatment testing 

session, in which he received an AQ of 84.4. Improvement was noted primarily on the 

information content subsection, in which the patient verbally describes a picture. At the 

three-month follow-up session he additionally demonstrated improvement on the 

repetition subsection. CT1 also received a slightly higher post-treatment score (16) on the 

Benson Figure visuospatial ability section as compared to his pre-treatment score (15). 

However, his score decreased from 5 to 2 on the visual memory subsection on the same 

measure. 

 CT1’s performance on the BNT remained stable throughout the course of 

treatment as he began with a score of 29/60 and received the same score at post-testing. 

The short version of the BNT was administered at the end of phase 1, prior to the start of 

the caregiver-trained phase. CT1 received a score of 7/15 at this time point. At a three-

month follow up appointment, the participant received a score of 14/30 on a 30-item 

version. Changes on the BNT across time points and test versions were not significant, as 

measured by a Cochran test, Q(3) = 3.00, p = 0.196. Despite CT1’s identical score on the 

BNT at pre- and post-treatment, several functional changes were observed. Phonemic 

self-cues were observed on two items post-treatment, which were not observed during the 

pre-treatment administration. On items that were unnamed, CT1’s semantic descriptions 
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focused on more relevant information at the post-treatment administration. For example, 

his description of the item “scroll” changed from “two objects that are wrapped up that 

will allow a person to increase the size” at pre-treatment, to “two pieces that hold a bunch 

of paper together and you can pull one end down and write a note.” Nonverbal semantic 

knowledge, as measured by PPT score, did not change significantly from pre-to post-

treatment or at three month follow-up, as measured by a Cochran test, Q(2) = 2.00, p = 

0.184.  

The reading and spelling of both words and nonwords remained a challenge for 

CT1 throughout the course of treatment.  From pre-treatment to post-treatment, CT1 

maintained the same score for the reading of real words and the spelling of real words 

and nonwords. His score decreased on the spelling of nonwords. At a three-month 

follow-up appointment, CT1’s score in each of these categories slightly decreased. 

Performance on the phonological battery also remained relatively stable over time. 

 

3.1.3 Self- and Caregiver-Assessment of Change in CT1 

A self-assessment survey was administered to CT1 post-treatment, in order to 

evaluate his perception of the effectiveness of treatment. This survey was administered 

during the session following the completion of treatment, and involved a quantitative 

rating scale. Questions were presented in written and auditory format, and any questions 

that caused confusion were reviewed in detail. The participant was asked to rate items 

concerning his communication post-treatment, as compared to pre-treatment. The 

qualitative rating scale ranged from “a lot worse” to “a lot better.” The questionnaires, 

along with CT1’s and his caregiver’s responses, are provided in Appendix A.  CT1 rated 

items as unchanged (six items), somewhat better (13), or better (two). Examples of items 

that he rated as unchanged were “Ability to describe objects or people when you can’t 

say their name” and “Ability to get ‘unstuck’ when you get ‘stuck’ on a word.” He 

responded “somewhat better” on items including, but not limited to, “Ability to spell the 

names of practiced items”, “Ability to correct your own naming errors when they occur,” 

and “Overall speaking ability.” He responded to the items “Ability to name practiced 
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items in pictures” and “Ability to come up with the name of practiced items in 

conversation” as “better.”  

When asked to choose from listed options on the same questionnaire, CT1 stated 

that his approach to communication is different post-treatment in that he talks around 

words that he can’t think of in conversation, uses the first sound or letter of a word to 

help him think of a word in conversation, and is less likely to give up if he can’t think of 

a word.  

A survey was also administered to CT1’s caregiver to explore any perceived 

changes in the participant’s communication. She rated quantitative items as unchanged 

(four), somewhat better (14), better (two), or a lot better (one). CT1’s caregiver reported 

that the participant’s “Ability to detect naming errors in their speech” and “Ability to 

speak in complete sentences,” among other items, was unchanged at the completion of 

treatment. Examples of items that she reported CT1 is “somewhat better” on included 

“Ability to describe objects or people when they can’t say their name” and “Confidence 

when communicating with their primary communication partner.” She responded that 

CT1 is now “better” on “Ability to name unpracticed items in conversation” and “Ability 

to spell the names of practiced items.” She reported that he is “a lot better” on the item 

“Ability to name practiced items in pictures.” She additionally stated that CT1 is more 

likely to talk around words that he can’t think of in conversation as a result of treatment, 

and that his descriptions are more precise. She also stated that he is less likely to give up 

if he can’t think of a word. Additionally, she reported that after playing the role of the 

clinician, she was better able to guide CT1 in his descriptions of words that he 

demonstrated difficulty naming. 

 

3.2 PARTICIPANT 2: CT2 

  CT2 participated in six weeks of treatment, with sessions occurring twice weekly 

for an average of one hour. There were a total of approximately eight hours of direct 

contact with the clinician throughout phase 1 (for a total of four sets), and about four 

hours of treatment with the caregiver in phase 2 (for a total of two sets). Homework was 
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completed on all days that therapy did not occur, for a total of five days every week.  

Optional homework packets were given for the two days a week on which therapy did 

occur, and CT2 reported completing these optional packets. Homework took 

approximately 30 minutes each day, totaling approximately 14 hours throughout phase 1 

and about seven hours throughout phase 2. 

 

3.2.1 Treatment Effects in CT2 

Multiple baseline data for CT2 are presented in Figure 4. Her naming 

performance was relatively stable across the first three pre-treatment probes, with a slight 

upward drift observed in several sets as treatment began. This suggests a generalization 

of lexical retrieval strategies. To eliminate generalization effects, only the first three 

probes were compared to maintenance scores to calculate effect size (as described 

above). The participant consistently met criterion in the minimum number of two 

sessions. This occurred in both the clinician- and caregiver-trained sets. Thus, CT2 

demonstrated mastery of each set within two sessions and maintained good performance 

for the duration of the treatment and post-treatment phases.   

D-statistics were calculated for each set and are displayed in Figure 4. The 

weighted effect size for CT2 across all trained sets was 7.14. This number corresponds to 

a large effect size (Robey, Schultz, Crawford, & Sinner, 1999).  Clinician-trained sets had 

an effect size of 5.96 and caregiver-trained sets had an effect size of 9.17, each 

corresponding to large effect sizes. Untrained sets yielded an effect size of 2.40, which 

does not reach the value considered to be a small effect size. A z-test was conducted to 

compare the effect sizes from each treatment condition. This test revealed no significant 

difference between clinician-trained and caregiver-trained sets (z= -1.20, p= 0.11, one-

tailed). Conversely, a z-test revealed a significant difference between trained and 

untrained sets (z=3.74, p< 0.00, one-tailed). Fidelity scores revealed that therapy steps 

were administered correctly 99.49% of the time.  
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Figure 4. Multiple baseline data for CT2.  
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3.2.2 Post Treatment Assessment and Generalization Effects in CT2 

CT2’s post treatment assessment scores are outlined in Table 4. The participant 

has not yet been seen for a three-month follow up appointment. Her performance on the 

MMSE greatly changed from pre-treatment to post-treatment testing sessions (from 18 to 

27); this change was likely due to the participant’s hesitation throughout the first testing 

session; she would not answer a question if she was not confident in the answer. 

However, by the post-treatment testing sessions, the patient was more willing to answer 

questions that she was not completely confident with and was more willing to guess. 

CT2’s MMSE score also increased after the completion of phase 1 treatment (18-25), as 

well as after the completion of phase 2 treatment (27). The increase in CT2’s score was is 

due to the participant’s increased accuracy of the spelling of the word “world,” as well as 

her ability to manipulate the information and spell it backwards. The manipulation task 

increases the processing demands of short-term memory.  

 CT2’s performance on the WAB increased slightly but not significantly post-

treatment (AQ 80.7 – 81.4). This change was primarily noted in the comprehension and 

naming subtests, whereas there was a slight decrease on the repetition subtest. CT2 

additionally performed better by one item on the PPT at post treatment testing. Changes 

on the PPT from pre to post-treatment were not significant, as measured by an exact 

McNemar test, p= 0.05, one-tailed. Although the change in CT2’s BNT score decreased 

by three points, this was not determined to be a significant change as determined by a 

Cochran test, Q(2) = 0.400, p = 0.410.   

 At post-treatment testing, CT2 performed better on the reading of real words. She 

read nonwords with the same accuracy as she did prior to the onset of treatment. 

Additionally, she demonstrated more difficulty in spelling real words, and performed 

better on the spelling of nonwords.  

3.2.3 Self- and Caregiver-Assessment of Change in CT2 

CT2 completed a self-assessment questionnaire at the completion of treatment to 

evaluate her perceptions of change in her lexical retrieval ability. Questions were 

presented in auditory and written format, and any questions that were unclear to the 
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participant were reviewed. The participant was asked to rate her ability for each item (i.e., 

name practiced items, come up with names of practiced items in conversation, confidence 

in communicating) on a scale that ranged from “a lot worse” to “a lot better” when 

compared to her ability to do so before treatment began. CT2 responded “somewhat 

better” on five items, “better” on five items, and “a lot better” on 11 items. She stated 

that, after the completion of treatment, she talks around words that she can’t think of in 

conversation more, and that she uses the first sound or letter of words to help her think of 

words in conversation. She also stated that she communicates more with her friends and 

family than she did prior to the onset of treatment.  

 CT2’s caregiver also completed a survey at the completion of treatment to 

evaluate how treatment impacted her communicative ability. He rated six items as 

“unchanged” (i.e., ability to name unpracticed items, ability to detect naming errors, 

ability to speak in complete sentences), nine items as “somewhat better” (i.e., ability to 

spell the names of practiced items, ability to describe objects when they can’t be named, 

frustration level when communicating), and five items as “better” (i.e., ability to come 

with names of practiced items in conversation, confidence in communication with 

familiar and unfamiliar people, overall comfort level while speaking). CT2’s caregiver 

also reported that treatment helped him to understand how to make conversations less 

stressful for her. He stated that she is more likely to speak to others after treatment, and 

that having daily homework to complete inspired her and made her feel accomplished. He 

additionally stated that, after playing the role of the clinician, he has more insight 

regarding how to better help CT2 in moments of word-finding difficulty. He responded 

that CT2 is less frustrated when communicating with him when he is able to apply 

strategies that he has learned from treatment.   
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4. Discussion 

 Treatment outcomes for clinician- and caregiver-administered lexical retrieval 

training are presented for two individuals; one with MCI and the other with mixed 

logopenic and semantic variant PPA. Although these two neurological syndromes affect 

different areas of the brain, both can present with word finding deficits, as observed in 

each participant. The implemented treatment approach involved a hierarchy that targeted 

residual semantic, orthographic, and phonological information. The structured treatment 

was slightly modified to fit the needs of each participant. For example, much of the time, 

treatment with CT1 focused on describing relevant features of each item, as his semantic 

descriptions tended to focus on irrelevant information. Treatment with CT2 focused on 

organization and presentation of semantic information for each item, as the semantic 

information that she gave was often relevant but presented in an order that would not help 

a listener to understand the item that she was describing. Subsequent to clinician-

administered treatment, each participant’s caregiver was trained to administer the 

treatment hierarchy in order to examine the possibility of increasing the dosage of 

traditional language therapy through caregiver involvement.  

 Treatment outcomes revealed that both participants improved their ability to 

consistently name the targeted nouns as a result of training with the clinician, and 

additional treatment targets were mastered in a subsequent phase of caregiver-

administered treatment. Participants demonstrated maintenance (up to three months in 

CT1; to-be determined in CT2) and generalization of gains, although to differing degrees. 

CT2’s motivation may have led to a higher overall effect size when compared to CT1. 

Additionally, CT2’s better understanding of the hierarchy and its application with words 

outside of treatment could have led to her slightly higher effect size for untrained items.  

Each participant reported functional benefit from treatment, including increased 

frequency of self-cueing by retrieval of the first letter or sound of the unnamed word. 

Additionally, both participants reported feeling more confident when communicating 

with others. Each caregiver also noted functional changes. The caregiver of CT1 reported 

improved ability to guide CT1 when describing an object that he was unable to name, and 
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the caregiver of CT2 reported better understanding of how to help the participant in 

instances of anomia.   

 The participant with MCI, CT1, generally demonstrated the ability to recall the 

names of all targeted items in a set, and the ability to remember the names in subsequent 

probes. However, this was not always the case, as there were two sets of words in which 

he did not meet criterion. The semantic and phonologic steps in the treatment hierarchy 

appeared to be the most helpful to CT1, as these steps often led to the correct naming of 

the lexical item. However, he had difficulty recalling the naming strategies and never 

fully grasped that a goal of treatment was to extend his improved naming ability to 

untrained items through use of these practiced strategies. This participant, consistent with 

his MCI diagnosis, demonstrated an overall greater degree of generalized cognitive 

impairment (as evidenced by a higher ADAS score), which likely resulted in greater 

difficulty with retaining and generalizing strategic aspects of the training. In addition, this 

participant showed a lack of motivation to complete tasks both within and outside of 

treatment sessions. He was pleasant and compliant in therapy, but was reported to need 

convincing to complete homework tasks at home. When asked about why he attended 

therapy sessions on campus, he always responded that it was because his wife had told 

him to. CT1 suffered a fall during the time that set five was targeted. This was the first set 

of words that were trained by the caregiver. His performance on this set of words may 

have been affected by the fall and by medications that were taken as a result of the fall. 

The participant began physical therapy sessions and remained enrolled throughout the 

course of treatment. His caregiver quickly mastered the treatment hierarchy and required 

relatively little constructive feedback. This may be due to her brief background in 

elementary education and speech-language pathology.   

 CT2, the participant with mixed logopenic and semantic variant PPA, was highly 

motivated throughout the course of treatment. She reported naming the pictured items on 

her homework flashcards for each set more than was stipulated, and completed the 

optional homework packets on a weekly basis. Her level of motivation may have 

contributed to a large effect size. CT2 generally provided relevant semantic information 
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about each item. In this step of the hierarchy, emphasis was placed on presenting the 

semantic information in a way that would best help a listener to understand what item 

was being described (i.e., saying “it’s a reptile” first for the word lizard). CT2 often 

reported finding the phonemic and orthographic cues most helpful. Her caregiver, who 

did not have a background that involved education or speech-language pathology, 

required additional direct feedback when compared to CT1’s caregiver. After feedback 

throughout each session, he demonstrated mastery of the hierarchy steps and provided 

positive reinforcement, as appropriate. Post-treatment, he reported improved insight 

about how to better help CT2 in moments of word-finding difficulty as a direct benefit 

from playing the part of the clinician and from receiving feedback during the caregiver-

administered treatment phase.  

 A strength of this study was its inclusion of participants with clinical diagnoses 

that are not typically addressed in the aphasia treatment literature. This work highlights 

the variety of populations that such a treatment can benefit, ranging across diverse 

participant and caregiver ages, genders, primary diagnoses, and educational backgrounds. 

The study did, however, have some limitations. The effects of the caregiver-trained 

portion of the study could have been extended, with a greater number of caregiver-trained 

sets (the timing of our study only allowed for two caregiver-trained sets). Caregiver 

administration of additional sets may have provided more information on the 

effectiveness of this treatment approach. An additional improvement would have been the 

inclusion of a greater number of functional targets for each participant. A majority of the 

words that were used as targets in treatment were functional to each participant, but a few 

may have been less functional (e.g., “meerkat” was included for CT1). Also, this study 

was not randomized by phase (clinician-trained sets always preceded the caregiver-

trained sets), in order to observe the effects as they would occur in an actual clinical 

practice. Thus, carryover effects were potentially present in each participant and, had the 

caregiver-trained sets been administered first, less robust effects may have been observed 

for caregiver-administered treatment. 
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 Directions for future research based on this study include the addition of an 

educational program for caregivers regarding the nature of each participant’s cognitive 

impairment. This could potentially maximize treatment gains as a result of a better 

understanding of the goals and objectives for treatment in participants with cognitive-

linguistic impairment. There could also be an added focus on carry-over of strategies 

outside of the treatment setting. Additionally, a caregiver-training component could be 

extended to additional populations and treatment approaches. In doing so, even more 

populations could be reached that typically receive little-to-no speech and language 

therapy, including those with other types of neurodegenerative disease or individuals with 

aphasia resulting from chronic stroke.  

 In sum, results from this study suggest that traditional, clinician-administered 

treatment for language impairment may be augmented by carefully structured caregiver-

administered intervention to increase treatment dosage and potency. Caregiver-

administered treatment could help to mitigate the limitations on treatment dosage that 

often result from finite reimbursement and could expand therapy options for populations 

that are not traditional treatment candidates. 
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Appendix 

CT1: Self- and Caregiver-Assessment of Change 

Directions: Since completing treatment, how would you rate your (this individual’s, in 

caregiver survey):  

1. Ability to name practiced items in pictures? 

 Participant response: better 

 Caregiver response: a lot better 

2. Ability to name unpracticed items in pictures? 

Participant response: somewhat better 

 Caregiver response: somewhat better 

3. Ability to come up with the names of practiced items in conversation? 

Participant response: better 

 Caregiver response: unchanged  

4. Ability to come up with the names of unpracticed items in conversation? 

Participant response: somewhat better 

 Caregiver response: better 

5. Ability to spell the names of practiced items? 

Participant response: somewhat better 

 Caregiver response: better 

6. Ability to spell the names of unpracticed items? 

Participant response: somewhat better 

 Caregiver response: unchanged  

7. Ability to describe objects or people when you can’t say their name? 

Participant response: unchanged 

 Caregiver response: somewhat better 

8. Ability to detect naming errors in your speech? 

Participant response: somewhat better 

 Caregiver response: unchanged  
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9. Ability to correct your own naming errors when they occur? 

Participant response: somewhat better 

 Caregiver response: somewhat better 

10. Ability to get “unstuck” when you get “stuck” on a word?  

Participant response: unchanged 

 Caregiver response: somewhat better 

11. Ability to speak in complete sentences? 

Participant response: somewhat better 

 Caregiver response: unchanged  

12. Overall number of hesitations or pauses while speaking? 

Participant response: unchanged 

 Caregiver response: somewhat better 

13. Overall speaking ability? 

Participant response: unchanged 

 Caregiver response: somewhat better 

14. Stress level during conversation? 

Participant response: somewhat better 

 Caregiver response: somewhat better 

15. Confidence in communication with your primary communication partner? 

Participant response: somewhat better 

 Caregiver response: somewhat better 

16. Confidence in communication with familiar people? 

Participant response: somewhat better 

 Caregiver response: somewhat better 

17. Confidence in communication with unfamiliar people? 

Participant response: unchanged  

 Caregiver response: somewhat better 
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18. Frustration level during communication exchanges with primary communication 

partner? 

Participant response: somewhat better 

 Caregiver response: somewhat better 

19. Frustration level during communication with familiar people? 

Participant response: somewhat better 

 Caregiver response: somewhat better 

20. Frustration level during communication with unfamiliar people? 

Participant response: somewhat better 

 Caregiver response: somewhat better 

21. Overall comfort level while speaking? 

 Participant response: unchanged  

 Caregiver response: somewhat better 

Directions: Please select ways in which your (their) approach to communication is 

different now relative to when you (they) started treatment (choose as many as 

necessary).  

 
I talk (this individual talks) around words that I can’t think of in 
conversation 

X,  

I use (this individual uses) writing to help me communicate in conversation  
I use (this individual uses) the first sound or letter of a word to help me 
think of a word in conversation 

X 

I am (this individual is) less likely to give up if I can’t think of a word X,  
Other responses: “His ability to provide a good description of a word has 
improved” (caregiver) 

 

X = participant response 
 = caregiver response  
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CT2: Self- and Caregiver-Assessment of Change 

Directions: Since completing treatment, how would you rate your (this individual’s, in 

caregiver survey):  

1. Ability to name practiced items in pictures? 

 Participant response: a lot better 

 Caregiver response: better 

2. Ability to name unpracticed items in pictures? 

Participant response: somewhat better 

 Caregiver response:  unchanged 

3. Ability to come up with the names of practiced items in conversation? 

Participant response: a lot better 

 Caregiver response: better 

4. Ability to come up with the names of unpracticed items in conversation? 

Participant response: somewhat better 

 Caregiver response: unchanged  

5. Ability to spell the names of practiced items? 

Participant response: a lot better  

 Caregiver response: somewhat better 

6. Ability to spell the names of unpracticed items? 

Participant response: a lot better  

 Caregiver response: somewhat worse  

7. Ability to describe objects or people when you can’t say their name? 

Participant response: somewhat better 

 Caregiver response: somewhat better 

8. Ability to detect naming errors in your speech? 

Participant response: better  

 Caregiver response: unchanged  
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9. Ability to correct your own naming errors when they occur? 

Participant response: better  

 Caregiver response: unchanged  

10. Ability to get “unstuck” when you get “stuck” on a word?  

Participant response: somewhat better 

 Caregiver response: somewhat better  

11. Ability to speak in complete sentences? 

Participant response: a lot better  

 Caregiver response: unchanged  

12. Overall number of hesitations or pauses while speaking? 

Participant response: somewhat better 

 Caregiver response: unchanged  

13. Overall speaking ability? 

Participant response: a lot better 

 Caregiver response: somewhat better 

14. Stress level during conversation? 

Participant response: a lot better 

 Caregiver response: somewhat better 

15. Confidence in communication with your primary communication partner? 

Participant response: a lot better 

 Caregiver response: somewhat better 

16. Confidence in communication with familiar people? 

Participant response: a lot better 

 Caregiver response: better 

17. Confidence in communication with unfamiliar people? 

Participant response: a lot better  

 Caregiver response: better  
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18. Frustration level during communication exchanges with primary communication 

partner? 

Participant response: better 

 Caregiver response: somewhat better 

19. Frustration level during communication with familiar people? 

Participant response: better 

 Caregiver response: somewhat better 

20. Frustration level during communication with unfamiliar people? 

Participant response: better 

 Caregiver response: somewhat better 

21. Overall comfort level while speaking? 

 Participant response: a lot better  

 Caregiver response: better  

Directions: Please select ways in which your (their) approach to communication is 

different now relative to when you (they) started treatment (choose as many as 

necessary)  

I talk (this individual talks) around words that I can’t think of in 
conversation 

X 

I use (this individual uses) writing to help me communicate in conversation  
I use (this individual uses) the first sound or letter of a word to help me 
think of a word in conversation 

X,  

I am (this individual is) less likely to give up if I can’t think of a word  
Other responses: “She is more apt to approach people and engage them in 
conversation than before treatment.” (caregiver) 

 

X = participant response 
 = caregiver response  
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