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Abstract

Background: Anomia is a hallmark feature of aphasia present in all the variants of Aphasia.
Many rehabilitation approaches like Semantic Feature Analysis (SFA) and Phonemic
Component Analysis (PCA) are widely designed to remediate word retrieval errors in
aphasia, yet their relative efficacy especially on untrained items is under-explored.

Aim: To compare the generalization outcomes of SFA and PCA interventions in individuals
with anomic aphasia, for untrained items

Methods: Ten adults with chronic anomic aphasia secondary to single left hemisphere
stroke were recruited. Participants were categorized into SFA and PCA groups (n=5
each), with therapy delivered for 20 sessions over four weeks for the respective groups.
Generalisation was assessed using a confrontation-naming task with untrained stimuli.

Results: The SFA group achieved a higher median accuracy scores on untrained items
compared to the PCA group (58%). Statistical analysis confirmed the distinction between
the two groups. SFA participants demonstrated broader improvements across semantic
categories, while PCA group benefited mainly for phonologically related words.

Conclusion: SFA promotes superior generalization compared to PCA for untrained items.
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Untrained item performance becomes a key to measure novice item generalization.
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Background

Word finding difficulties, is technically termed as anomia, it
imposes significant challenges for individuals with aphasia on a routine
basis and it represents a pervasive and persistent deficits following
stroke or other brain injuries. Anomia is evident in all the aphasia sub
types, regardless of the severity. Anomia can be reflected on single
word naming task like confrontation naming task or conversation. On
the confrontation naming tasks, individuals experience pronounced
difficulty in retrieving the appropriate word catering to the context.
Anomia signals a breakdown in core processes involved in lexical
access such as conceptualization, lemma node retrieval and phoneme
retrieval.'® The impact of anomia extends beyond clinical testing
and can hamper the quality of life resulting in social isolation, and
secondary psychological consequences such as depression and
anxiety.*’

The retrieval of a word involves a complex cascade of neural and
cognitive operations. Contemporary models of word production,
such as Levelt’s model, propose a hierarchical organization wherein
semantic features are first activated, leading to lemma selection (the
abstract lexical entry), and subsequently to phonological encoding.>¢
Disruption at any stage produces naming failure. In anomic aphasia
following left hemisphere stroke, lesions frequently affect distributed
networks encompassing the middle temporal gyrus (semantic store),
inferior parietal regions (conceptual integration), and Broca’s area
(phonological encoding).”® The resulting anomia typically reflects
impairment across multiple retrieval stages rather than a single
bottleneck. Modern clinical approaches have increasingly targeted

specific stages in the lexical retrieval process. Two well-established,
evidence-based interventions for anomia are Semantic Feature
Analysis (SFA) and Phonemic Component Analysis (PCA).>°

Semantic Feature Analysis (SFA): SFA is grounded in semantic
theory and cognitive neuropsychology. It seeks to enhance word
retrieval by having individuals generate and discuss various semantic
features of a target word. These features typically include: category
(e.g., “isitan animal?”), function (e.g., “what is it used for?”’), physical
characteristics (e.g., “what does it look like?”), typical location (e.g.,
“where would you find it?”), and related items or associations (e.g.,
“what do you think of when you see it?”).!"* The act of activating a
broader semantic network is believed to support access to the target
name and, by extension, facilitate retrieval of related words. This
mechanism exploits the distributed nature of semantic knowledge in
the brain, potentially strengthening multiple pathways to the same
concept.'*

Phonemic Component Analysis (PCA): PCA operates at the
phonological level and is based on phonological theory and models
of speech production. In PCA, individuals are guided to analyse the
sound structure of the target word, including: beginning and ending
phonemes (individual sounds), number of syllables in the word,
and rhyming elements or sound patterns.'® This approach aims to
strengthen pathway access to word forms and facilitate phonological
encoding. PCA is particularly beneficial for individuals whose
primary impairment lies at the phonological output stage, as opposed
to semantic access.
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Both SFA and PCA have demonstrated efficacy in improving
naming performance in empirical studies. A meta-analytic review
of naming interventions found that cueing strategies—particularly
those involving semantic feature generation—produced substantial
effect sizes (d = 0.8 to 1.2) for trained items.'® Similarly, phonological
treatments have shown benefits, with effect sizes ranging from 0.5 to
0.9 depending on the specific approach and participant characteristics.!’

However, a critical distinction emerges when examining the
generalisability of treatment gains. Generalisation refers to the extent
to which therapy-induced improvements extend beyond trained
items to novel words and, ultimately, to real-life communicative
contexts.'®! This distinction is clinically vital: an intervention that
improves naming only for trained items offers limited functional
benefit, whereas one that promotes flexible vocabulary access
addresses genuine communicative needs.

Theoretical models make different predictions about generalisation
in SFA versus PCA. Because SFA involves activation of distributed
semantic networks and connections among related words, it is
hypothesised to promote broader generalisation. When a participant
generates semantic features for “cat” (e.g., “animal,” “furry,” “pet,
“has whiskers”), they simultaneously activate the semantic space
containing related items such as “dog,” “tiger,” “kitten,” and other
animals or pets. This priming effect should facilitate retrieval of
semantically related words even if they were not directly trained.?*?!
In contrast, PCA operates more narrowly, focusing on sound-level
features of individual words. While this can strengthen phonological
access for words with similar sound patterns, it should not substantially
benefit words with dissimilar phonology. For instance, training
phonological features of “apple” might aid retrieval of “sample”
or “ample” (rhyming words), but would offer minimal benefit for
“orange” (a semantically related but phonologically dissimilar fruit).>

”

Evidence from North American and European samples partially
supports these predictions. Studies comparing SFA and phonological
interventions have generally found that SFA produces larger effect
sizes for generalisation.* However, the magnitude of these
differences varies across studies, and several factors—such as lesion
location, aphasia severity, and individual participant characteristics—
appear to moderate outcomes.?**’

Need for the study

The current study addresses this gap by providing a direct
comparison between the two interventions. By systematically
examining untrained item performance, it aims to provide empirical
evidence on which therapy may be more effective for promoting
flexible word retrieval in real-world communicative contexts.

Methods

Sample characteristics: Ten individuals (6 male, 4 female; mean
age 58.3 + 7.5 years; range 48-72 years) with chronic anomic
aphasia following a single left hemisphere stroke participated in the
study. Participants came from diverse educational and occupational
backgrounds within a metropolitan region of South India.

Inclusion criteria: Participants met the following criteria: (a) clinical
diagnosis of anomic aphasia confirmed via standardized language
batteries (Western Aphasia Battery or similar); (b) time post-onset of
stroke >6 months (chronic phase); (¢) adequate auditory comprehension
as measured by comprehension subtests (>40th percentile), enabling
participants to follow task instructions; (d) right-handedness prior
to stroke; (e) native speaker of Kannada or English with bilingual
competence; and (f) ability to provide informed consent.
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Exclusion criteria: The following conditions resulted in exclusion:
(a) significant cognitive impairment (Mini Mental State Examination
score <24), suggesting dementia or global cognitive decline beyond
that expected from stroke; (b) active psychiatric illness (e.g., major
depression treated with psychotropic medications that could affect
cognition); (c) other concurrent neurological conditions (e.g.,
Parkinson’s disease, multiple sclerosis); (d) uncorrected sensory
deficits (vision or hearing impairment that would prevent participation
in naming tasks); and (e) recent (within 3 months) other forms of
language therapy or cognitive rehabilitation that might confound
results.

Group matching: Participants were matched between SFA and
PCA groups on key demographic and clinical variables to ensure
comparability and reduce confounding variables. Matching criteria
included: (1) age (£5 years), (2) years of education (£2 years), and (3)
baseline confrontation-naming ability as measured on a preliminary
40-item naming screening (no significant difference, p>0.05). The
SFA group comprised 5 participants (4 male, 1 female; mean age 59.2
+ 7.1 years; mean education 14.4 + 2.3 years), and the PCA group
comprised 5 participants (2 male, 3 female; mean age 57.4 + 7.8
years; mean education 13.8 + 2.1 years).

Ethical approval and consent: This study was approved by the
institutional ethics committee. All participants provided written
informed consent prior to enrollment, with an option for a caregiver
to co-sign if cognitive or physical impairments affected capacity.

Stimulus

Training Stimuli Design: Training stimuli comprised 40 high-
frequency, concrete nouns selected from normative databases. These
items were carefully selected to represent diverse semantic categories
including: living things (animals, plants), non-living objects
(household items, tools), food items, and abstract but concrete entities
(furniture, clothing).

Stimulus Characteristics and Balancing: Stimuli were balanced
across SFA and PCA groups for: (1) lexical frequency (word
occurrence rates in language corpora; target: >50 per million), (2)
familiarity (rated by native speakers; target: >4 on 5-point scale),
and (3) imageability (ease of forming mental images; target: >4 on
5-point scale). These properties were confirmed using normative data
from Indian language databases and published imageability norms
for Kannada.**** Balancing ensured that any observed differences in
treatment outcome could not be attributed to differences in stimulus
properties.

Assessment Stimuli: For generalization testing, a 30-item
confrontation-naming test was constructed using novel images
(different from training items) depicting objects and actions from
diverse semantic categories. These untrained items were similarly
balanced for frequency, familiarity, and imageability, and represented
a range of difficulty levels to permit measurement of naming
performance across the spectrum of participants’ abilities.

Image Preparation: High-quality, unambiguous colour photographs
and line drawings were used. Images were presented on a computer
screen at consistent size and viewing distance. Stimuli were presented
in random order to minimize serial position effects.

Procedure

Research Design: This was a randomized controlled trial comparing
two active interventions (SFA vs. PCA) with pre-post measurement
of generalization performance. Randomization: Following screening
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and baseline assessment, participants were randomly assigned to
two intervention groups (n=5 each) using a random number table.
Randomization ensured that group assignment was not influenced by
clinician judgment or participant characteristics.

Treatment Protocol Semantic Feature Analysis (SFA) Group:

Participants in the SFA group received intervention sessions
wherein semantic attributes of target words were systematically
generated and discussed. Each SFA session followed a standardized
protocol:

i. Presentation Phase: A picture of a target object was presented on
screen. The clinician asked: “Tell me about this picture. What
is it?”

ii. Semantic Feature Generation: For each target word, participants
were guided through a series of standard questions designed to
activate semantic features:

Category: “What category does it belong to? Is it an animal, food,
tool, etc.?”

Function: “What is it used for? What do people do with it?”

Perceptual Features: “What does it look like? Describe its colour,
size, shape, texture.”

Location: “Where would you typically find or use it?”

Associations: “What other things do you associate with it? What
does it remind you of?”

iii. Retrieval attempt: After generating features, the participant was
asked to retrieve the target word: “Now tell me what it is called.
What is the name of this object?”

iv. Feedback and reinforcement: The clinician provided corrective
or confirmatory feedback and reinforced accurate responses.

Each SFA session included 2 trained target items, explored in
depth, allowing approximately 20-22 minutes per item to ensure
thorough semantic activation.

Treatment Protocol Phonemic Component Analysis (PCA) Group:

Participants in the PCA group received intervention focused on
phonological analysis of target words. Each PCA session followed a
standardized protocol:

1. Presentation phase: A picture of a target object was presented
on screen.

2. Phonological feature analysis: For each target word,
participants were guided to analyze sound-level properties:

Initial Sound: “What sound does the word start with? Say the first
sound.”

Final Sound: “What sound does the word end with? Say the last
sound.”

Syllable Count: “How many syllables (beats) are in the word?
Let’s clap the syllables.”

Rhyming: “Can you think of words that rhyme with it? What
words sound similar?”

3. Sound production and repetition: Participants repeated
the sounds, syllables, and rhyming words to strengthen phonological
activation.
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4. Retrieval attempt: After phonological analysis, the

participant was asked to retrieve the target word.

5. Feedback: Corrective or confirmatory feedback was

provided.

Each PCA session also included 2 trained target items, with
similar time allocation (approximately 20-22 minutes per item).
Treatment Administration: Both SFA and PCA interventions were
administered by licensed speech-language pathologists (SLPs) with
>3 years clinical experience. Treatment consisted of 20 sessions
conducted over 4 weeks (5 sessions per week), with each session
lasting approximately 45 minutes. Sessions were conducted in a quiet
clinical or hospital-based setting with minimal distractions. Sessions
were audio- or video-recorded to permit treatment fidelity checks (see
below).

Treatment fidelity: To ensure protocol adherence and internal
validity, the following fidelity measures were implemented:

i. Session Checklists: Clinicians completed standardized checklists
documenting completion of each protocol component (feature
generation, retrieval attempts, feedback).

ii. Supervision and Monitoring: A senior SLP supervisor reviewed
20% of randomly selected session recordings to verify protocol
adherence. Fidelity was scored on a 0-100% scale; mean fidelity
across sessions was 97% for SFA and 95% for PCA, indicating
excellent protocol adherence.

iii. Participant Adherence: Attendance was tracked; all 10
participants completed >18 of 20 sessions (90% minimum
attendance).

Baseline assessment: Prior to treatment, all participants completed
a comprehensive baseline assessment including: (1) demographic
questionnaire, (2) brief cognitive screen (Mini Mental State
Examination), (3) standardized language assessment (Western
Aphasia Battery or Boston Diagnostic Aphasia Examination), and
(4) a 40-item preliminary naming screening to establish baseline
confrontation-naming ability.

Post-Intervention Assessment: Following completion of the 20
treatment sessions (within 1 week of final session), all participants
completed the 30-item confrontation-naming test for untrained items
(see Stimulus section). This assessment included novel pictures not
presented during treatment.

Response scoring and reliability: Responses to the confrontation-
naming task were audio-recorded. Scoring criteria were:

i. Correct: The exact target word or a semantically equivalent
response (e.g., “dog” or “canine” for a picture of a dog) produced
within 30 seconds.

ii. Incorrect: Semantic paraphasias (e.g., “cat” for dog), phonemic
paraphasias (sound substitutions), perseverations, or “don’t
know” responses.

iii. No Response: Absence of any attempt to name.

Two independent raters (blind to group assignment) scored all
responses. Interrater reliability was assessed using Fleiss’ kappa; k =
0.96, indicating excellent agreement.

Statistical Analysis: Accuracy (percentage of correct responses)
was calculated for each participant. Between-group comparisons
were conducted using the Mann—Whitney U test, a non-parametric
test appropriate for small sample sizes and non-normally distributed
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data. The significance level was set at a = 0.05 (two-tailed). Effect
size (r) was calculated as Z/VN. Descriptive statistics (mean, standard
deviation, range) are reported for each group. Qualitative analysis of
response patterns across semantic categories was also conducted.

Results
Demographic and baseline characteristics

The details of participants in the SFA and PCA group is specified
in Table 1.

Table | presents demographic and baseline clinical characteristics of both
groups.

Characteristic SFA Group (n=5)  PCA Group (n=5)

Mean age (years) 592 7.1 574+78
Education (years) 144 +23 13.8 2.1
Baseline naming accuracy (%) 41.6 £83 42.1£79
Months post-onset (mean £ SD)  13.8 £ 4.2 144+ 48
Male: Female 4:1 2:3

The two groups were statistically equivalent at baseline across
all demographic and clinical measures, confirming successful group
matching.

Post-intervention confrontation naming accuracy

The primary outcome measure was accuracy on the 30-item
confrontation-naming test for untrained items following completion
of intervention. Results are presented in Table 2.

Table 2 Post-intervention confrontation naming accuracy for untrained items

Group Mean (SD) Accuracy (%) Range (%)
SFA (n=5) 720 (7.2) 62--81
PCA (n=5) 58.0 (8.1) 44--65
Difference 14.0 percentage points

The SFA group achieved substantially higher accuracy (M =
72.0%, SD = 7.2%) compared to the PCA group (M = 58.0%, SD =
8.1%), representing an absolute difference of 14 percentage points.
This difference corresponds to approximately 4.2 additional correct
responses out of 30 items in the SFA group.

Both SFA and PCA groups demonstrated some degree of
generalisation to untrained items, though with differences in
magnitude. The average accuracy for the SFA group was 72% correct
responses, while that of the PCA group was 58% correct responses.
Participants in the SFA group showed a clear increase in retrieval
across diverse semantic categories, suggesting that their strategy
engagement during therapy facilitated access to an interconnected
semantic network. In contrast, participants in the PCA group
displayed a relatively constrained transfer effect, with observable
benefits primarily for words sharing phonological similarity with the
trained stimuli.

Statistical analysis confirmed that the difference between groups
was significant. The Mann—Whitney U test yielded a Z score of
3.14, and the corresponding p value was below 0.01, indicating a
robust between-group difference. These results suggest that SFA was
superior to PCA in promoting trained-to-untrained item generalization
on confrontation naming tasks.

Analysis by semantic category

To further characterize generalisability patterns, post-hoc analysis
examined accuracy across different semantic categories within the
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untrained naming test. The 30 untrained items were grouped into four
semantic categories: (1) animals (n=7 items), (2) food items (n=8
items), (3) household objects (n=8 items), and (4) tools/implements
(n=7 items). Table 3.

Table 3 Accuracy by semantic category for untrained items (mean % * SD)

Semantic SFA Group PCA Group Difference
Category (%) (%)

Animals 78.6 (8.3) 514 (11.2) 272

Food items 71.0 (9.5) 57.5(10.1) 13.5
Household objects  71.4 (8.7) 62.0 (9.2) 9.4
Tools/implements 65.7 (10.2) 58.6 (12.1) 7.1

The SFA group demonstrated superior performance across all
semantic categories. Notably, the largest difference between groups
appeared for animals (27.2 percentage points), suggesting that SFA’s
semantic activation particularly benefited retrieval of semantically
coherent categories. The PCA group’s performance was more uniform
across categories (range 51.4-62.0%), suggesting less category-
specific enhancement.

Qualitative analysis of response patterns

Beyond accuracy metrics, qualitative analysis of error patterns
revealed distinct differences between groups:

SFA Group characteristics

i. Semantic errors (related-word substitutions) were common
when incorrect (e.g., “horse” for “zebra,” “carrot” for “potato”).
This pattern suggests that participants had activated semantic
knowledge but retrieved a related item rather than the target.

ii. Participants frequently self-corrected or expressed high
confidence in responses, even when incorrect, reflecting strong
semantic activation.

iii. Performance appeared to benefit from conceptual similarity
to trained items, supporting the hypothesis that distributed
semantic activation facilitated retrieval.

iv. PCA Group Characteristics:

v. Errors included phonological approximations (e.g., “basket” for
“casket,” attempting to produce the correct phonological form
without success) and “don’t know” responses.

vi. Participants showed particular difficulty with items
phonologically dissimilar to trained stimuli, as predicted by
PCA theory.

vii. Responses were often more hesitant and uncertain, suggesting
less robust lexical activation.

Discussion

The present study advances our understanding of aphasia therapy
generalization in Indian clinical contexts by enabling direct comparison
of SFA and PCA. The findings demonstrate that while both approaches
resulted in measurable improvements in confrontation naming for
untrained items, SFA achieved considerably superior outcomes. This
result has important theoretical, clinical, and practical implications.

Mechanism of SFA’s Superior Generalization: Semantic Feature
Analysis likely exerts its broader impact due to the distributed activation
of semantic fields. Contemporary neurocognitive models of semantic
representation posit that word meanings are encoded in distributed
patterns of neural activity spanning temporal, parietal, and prefrontal
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cortices.™¢ Each semantic feature (category, function, appearance,
location) activates overlapping but distinct neural populations. When
a participant generates multiple semantic features for a target word
(e.g., “cat”), they effectively activate a network encompassing related
concepts such as “dog,” “tiger,” “pet,” “animal,” and “furry,” among
many others. This distributed pattern of activation persists even after
the training session ends, effectively priming semantic retrieval for
related items encountered subsequently.’’

99 ¢ 99 <

Critically, this mechanism does not require phonological similarity
between trained and untrained items. A participant trained on “cat”
with semantic feature analysis can benefit when later attempting to
name “dog” simply because both activate the superordinate category
“animal,” shared attributes (four-legged, furry), and related functional/
emotional associations. This explains the broad generalisation
observed in the SFA group across diverse semantic categories.

Furthermore, deeper encoding—as required when generating
multiple semantic features—produces more durable and elaborated
memory representations.® Phonological-level processing, while
necessary for accurate word production, involves shallower encoding
focused on surface-level acoustic properties. The depth-of-processing
framework predicts that deeper processing (semantic analysis)
produces better retention and generalisable learning, precisely as
observed here.®

Limitations of PCA for Generalisation: Phonemic Component
Analysis provides benefit primarily by increasing accessibility
to phonological forms of words already activated at the semantic
level. While this strategy is essential for individuals with significant
phonological output problems (where semantic knowledge is
preserved but phonological retrieval is impaired), its item-specific
nature limits the possibility of broader generalisation. Critically,
phonological forms do not share the interconnectedness that semantic
features do. Two words can share phonological similarity (thyming
words) without sharing meaning, and can share meaning without
sharing phonological properties. Thus, training the phonological
properties of “cat” offers minimal benefit for retrieving “dog,”
a semantically related but phonologically dissimilar word. This
constrains generalisation to words with similar sound patterns—hence
the more uniform performance across categories in the PCA group.

Additionally, the phonological features analysed in PCA (initial
sound, final sound, syllable count, thyming patterns) are relatively
discrete and bounded. Training phonological properties of a word
with 3 syllables beginning with /k/ does not necessarily activate
phonological patterns of words with 2 syllables beginning with /d/.
In contrast, a semantic feature like “animal” immediately connects
to numerous other items sharing that category, creating richer
generalisable connections.*

Our results echo findings from North American and European
samples, demonstrating the efficacy of SFA for generalisation. Several
prior studies have documented that semantic treatments produce larger
effect sizes for generalisation compared to phonological treatments.
Edmonds and colleagues,* in their study of bilingual aphasia, found
that semantic naming treatment produced generalisation to untrained
semantically related items, whereas phonological treatment effects
were more limited. Similarly, Wambaugh and colleagues,”’ in a
systematic review of naming interventions, concluded that semantic
approaches show promise for producing broader generalisation.

However, the present study is among the first empirical validations
of this comparison in Indian speakers and linguistic environments.
This replication in a non-Western, linguistically diverse population
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strengthens confidence in the generalizability of the findings beyond
English-speaking contexts. It suggests that the cognitive and neural
mechanisms underlying differential generalisation in SFA versus
PCA may be universal principles of semantic processing and lexical
organization, not artifacts of particular languages or cultural contexts.

Conclusion

This study demonstrates that individuals with chronic anomic
aphasia trained with Semantic Feature Analysis outperformed their
peers trained with Phonemic Component Analysis on untrained
confrontation-naming tasks. The findings suggest that SFA induces
stronger and more generalisable naming gains, likely due to its broader
activation of the semantic network supporting lexical retrieval. The
superior generalisation in SFA—evident across diverse semantic
categories and despite no phonological similarity between trained
and untrained items—supports contemporary models emphasizing
distributed semantic representation and retrieval.

These results point strongly to the clinical efficacy of semantic-
oriented interventions in promoting recovery from anomia. For
speech-language pathologists in India and other contexts, the
evidence advocates for prioritizing SFA when the clinical goal is
to enhance functional vocabulary and everyday communication.
However, the data do not negate the value of phonological approaches
in cases where phonological output impairment predominates, nor
do they preclude the potential benefits of integrating semantic and
phonological strategies for comprehensive treatment addressing
deficits at multiple retrieval stages.

Ongoing research, especially in linguistically and culturally diverse
populations and across multiple aphasia types and recovery stages, is
vital to further refine generalisable and sustainable interventions for
word-retrieval impairments. As speech-language pathology continues
to evolve toward evidence-based, culturally responsive practice, such
empirical comparisons remain essential for guiding clinical decision-
making and optimizing outcomes for individuals living with aphasia.

Acknowledgements

None.

Conflicts of interest

The authors declare that there are no conflicts of interest.

References

1. Goodglass H, Wingfield A. Anomia: neuroanatomical and cognitive cor-
relates. San Diego: Academic Press; 1997.

2. Levelt WIM. Speaking: from intention to articulation. Cambridge: MIT
Press; 1989.

3. Nickels L. Semantic and phonological approaches to treatment of naming
disorders: Current status and future directions. Aphasiology. 2002;16(1-
2):3-36.

4. Hilari K, Needle JJ, Harrison KL. What are the important factors in heal-
th-related quality of life for people with aphasia? A systematic review.
Arch Phys Med Rehabil. 2012;93(1 Suppl):S86-S95.

5. Parr S, Byng S, Gilpin S. Talking about aphasia: living with loss of lan-
guage after stroke. Buckingham: Open University Press; 1997.

6. Dell GS, Schwartz MF, Martin N, et al. Lexical access in aphasic and
nonaphasic speakers. Psychol Rev. 1997;104(4):801-838.

7. Damasio H, Tranel D. Brain and language. Sci AM. 1992;267(3):88-95.

Citation: Abhishek BP.Trained to untrained item generalization on test of confrontation naming in groups exposed to Semantic Feature Analysis (SFA) and
Phonological Component Analysis (PCA). ] Neurol Stroke. 2026;16(2):65-70. DOI: 10.15406/jnsk.2026.16.00654


https://doi.org/10.15406/jnsk.2026.16.00654
https://www.cambridge.org/core/journals/applied-psycholinguistics/article/abs/anomia-neuroanatomical-and-cognitive-correlates-harold-goodglass-and-arthur-wingfield-eds-san-diego-academic-1997-pp-224/D7FB0D3D98025893FAB9059DA878C28B
https://www.cambridge.org/core/journals/applied-psycholinguistics/article/abs/anomia-neuroanatomical-and-cognitive-correlates-harold-goodglass-and-arthur-wingfield-eds-san-diego-academic-1997-pp-224/D7FB0D3D98025893FAB9059DA878C28B
https://direct.mit.edu/books/monograph/4300/SpeakingFrom-Intention-to-Articulation
https://direct.mit.edu/books/monograph/4300/SpeakingFrom-Intention-to-Articulation
https://www.tandfonline.com/doi/abs/10.1080/02687030244000563
https://www.tandfonline.com/doi/abs/10.1080/02687030244000563
https://www.tandfonline.com/doi/abs/10.1080/02687030244000563
https://pubmed.ncbi.nlm.nih.gov/22119074/
https://pubmed.ncbi.nlm.nih.gov/22119074/
https://pubmed.ncbi.nlm.nih.gov/22119074/
https://onlinelibrary.wiley.com/doi/abs/10.1046/j.1365-2648.1999.0918e.x
https://onlinelibrary.wiley.com/doi/abs/10.1046/j.1365-2648.1999.0918e.x
https://pubmed.ncbi.nlm.nih.gov/9337631/
https://pubmed.ncbi.nlm.nih.gov/9337631/
https://pubmed.ncbi.nlm.nih.gov/1502527/

Trained to untrained item generalization on test of confrontation naming in groups exposed to Semantic

Feature Analysis (SFA) and Phonological Component Analysis (PCA)

20.

21.

22.

23.

24.

25.

26.

Hart B, Gordon B. Neural subsystems for object knowledge. Nature.
1992;359(6390):60-64.

. Marshall RC. Aphasia treatment in the early post-stroke period: Manag-

ing the unmanageable. Am J Speech Lang Pathol. 1999;8(2):101-104.

. Thompson CK. Northwestern University Noun Naming Test. Chicago:

Northwestern University; 1990.

. Boyle M, Coclho CA. Application of semantic feature analysis as a treat-

ment for aphasic dysnomia. Am J Speech Lang Pathol. 1995;4(4):94-98.

. Kiran S, Thompson CK. The role of semantic complexity in treatment

of naming deficits: Training semantic categories in aphasia. Aphasiology.
2003;17(8):773-789.

. Lowell S, Beeson PM, Holland AL. The efficacy of semantic cueing

procedures in the treatment of naming deficits. J Speech Hear Res.
1995;38(5):1106-1116.

. Plaut DC, Shallice T. Deep dyslexia: A case study of connectionist neu-

ropsychology. Cogn Neuropsychol. 1993;10(5):377-500.

. Leonard C, Rochon E, Laird L. Treating naming impairments in apha-

sia: Findings from phonological component analysis. Aphasiology.
2008;22(9):923-947.

. Raymer AM, Beeson PM. Clinical outcomes of homophone remediation

in a case of phonological alexia. J Int Neuropsychol Soc. 2003;9(2):301—
312.

. Hillis AE, Caramazza A. Mechanisms for accessing object and action

knowledge. Cogn Neuropsychol. 1991;8(3/4):195-211.

. Nickels L. Generalization in the treatment of naming disorders. Aphasiol-

ogy. 2002;16(1-2):85-108.

. Kiran S, Johnson L. Generalization in Aphasia: A Comprehensive Re-

view. Semin Speech Lang. 2008;29(1):4-15.

Collins AM, Loftus EF. A spreading-activation theory of semantic pro-
cessing. Psychol Rev. 1975;82(6):407-428.

Anderson JR. The Adaptive Character of Thought. Hillsdale, NJ: Law-
rence Erlbaum; 1990.

Howard D, Orchard-Lisle V. On the origin of semantic errors in nam-
ing: evidence from the case of a global aphasic. Cogn Neuropsychol.
1984;1(2):163-190.

Schwartz MF, Fink RB, Grundy EM, et al. The neural basis of seman-
tic word retrieval: Evidence from neuroimaging and aphasia. Brain.
2009;132(3):746-758.

Thompson CK, Shapiro LP, Kiran S, et al. The role of syntactic comple-
xity in treatment of sentence deficits in agrammatic aphasia. Brain Lang.
2003;86(2):141-162.

Edmonds LA. The impact of severity in crossed non-fluent aphasia. Apha-
siology. 2010;24(10):1329-1345.

Conroy P, Sage K, Lambon Ralph MA. Towards theory-driven therapies
for aphasias of speech production: meta-analysis of the effects of errorless
and errorful therapies in aphasia. Neuropsychol Rehabil. 2009;19(6):822—
852.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

Copyright:
©2026 Abhishek. 70

Kendall DL, Rosenbek JC, Heilman KM. Phoneme repetition, speech
automaticity, and grammatical class: Their relationship to treatment of
acquired apraxia of speech. Aphasiology. 2008;22(7-8):891-905.

Kiran S, Iuzzini-Seibles J. Psycholinguistics and treatment of language
disorders in multilingual individuals: Current research and future direc-
tions. Front Psychol. 2014;5:250.

Roberts PM. Echoes of Babel: Languages, Identities and Ideal(ised)
Communities in Multilingual settings. Aphasiology. 2008;22(2):161-174.

Mahesh S, Muthusamy A, Nambiar PA. Effectiveness of semantic-phono-
logical cueing hierarchy in facilitating word retrieval in aphasia: A pilot
Indian study. Ann Indian Acad Neurol. 2013;16(4):674-678.

Kaur A, Gupta N, Kathuria A, et al. Stroke epidemiology in India. J
Stroke. 2014;16(1):18-24.

Sarkar S, Banerjee S, Saha I, et al. Prevalence of aphasia in stroke patients
admitted in a tertiary care hospital in Eastern India. Indian J Psychol Med.
2013;35(3):265-270.

Subba Reddy M, Nagaraja M. Kannada imageability and frequency
norms for common nouns. J Psycholinguist Res. 1994;23(4):287-305.

Krishnan G. Norm-referenced assessment of language development in
Kannada. Indian J Appl Res. 2015;5(11):421-424.

Patterson K, Nestor PJ, Rogers TT. Where do you know what you know?
The representation of semantic knowledge in the human brain. Nat Rev
Neurosci. 2007;8(12):976-987.

Binder JR, Desai RH, Graves WW, et al. Where is the semantic system? A
critical review and meta-analysis of 120 functional neuroimaging studies.
Cereb Cortex. 2009;19(12):2767-2796.

Fischler I, Bloom PA, Childers DG, et al. Brain potentials related to stages
of sentence verification. Psychophysiology. 1983;20(4):400—409.

Craik FM, Lockhart RS. Levels of processing: A framework for memory
research. J Verbal Learn Verbal Behav. 1972;11(6):671-684.

Craik FM, Tulving E. Depth of processing and the retention of words in
episodic memory. J Exp Psychol Gen. 1975;104(3):268-294.

Collins AM, Loftus EF. A spreading-activation theory of semantic proces-
sing. Psychol Rev. 1975;82(6):407-428.

Edmonds LA, Swathi K, Kiran S. Effect of semantic naming treatment on
crosslinguistic generalization in bilingual aphasia. J Speech Lang Hear
Res. 2009;52(4):944-960.

‘Wambaugh JL, Nessler C. Semantic feature analysis: Applications to per-
sons with aphasia. Semin Speech Lang. 2023;44(2):120-134.

Wambaugh JL, Mauszycki S, Cameron RM. Semantic and phonological
treatments for anomia: Comparisons and clinical implications. Semin
Speech Lang. 2020;41(3):211-225.

Mahesh S, Muthusamy A. Semantic networks in Indian languages: Impli-
cations for aphasia treatment. J Neurolinguist. 2017;42:15-28.

Morris CD, Bransford JD, Franks JJ. Levels of processing versus transfer
appropriate processing. J Verbal Learn Verbal Behav. 1977;16(5):519—
533.

Citation: Abhishek BP.Trained to untrained item generalization on test of confrontation naming in groups exposed to Semantic Feature Analysis (SFA) and
Phonological Component Analysis (PCA). ] Neurol Stroke. 2026;16(2):65-70. DOI: 10.15406/jnsk.2026.16.00654


https://doi.org/10.15406/jnsk.2026.16.00654
https://pubmed.ncbi.nlm.nih.gov/1381810/
https://pubmed.ncbi.nlm.nih.gov/1381810/
https://www.yumpu.com/en/document/view/4122700/the-northwestern-naming-battery-northwestern-university
https://www.yumpu.com/en/document/view/4122700/the-northwestern-naming-battery-northwestern-university
https://pubs.asha.org/doi/10.1044/1058-0360.0404.94
https://pubs.asha.org/doi/10.1044/1058-0360.0404.94
https://pubmed.ncbi.nlm.nih.gov/14696989/
https://pubmed.ncbi.nlm.nih.gov/14696989/
https://pubmed.ncbi.nlm.nih.gov/14696989/
https://pubs.asha.org/doi/10.1044/1058-0360.0404.109
https://pubs.asha.org/doi/10.1044/1058-0360.0404.109
https://pubs.asha.org/doi/10.1044/1058-0360.0404.109
https://www.cnbc.cmu.edu/~plaut/papers/pdf/PlautShallice93CN.deepDyslexia.pdf
https://www.cnbc.cmu.edu/~plaut/papers/pdf/PlautShallice93CN.deepDyslexia.pdf
https://www.tandfonline.com/doi/full/10.1080/02687030701831474
https://www.tandfonline.com/doi/full/10.1080/02687030701831474
https://www.tandfonline.com/doi/full/10.1080/02687030701831474
https://www.scirp.org/reference/referencespapers?referenceid=757678
https://www.scirp.org/reference/referencespapers?referenceid=757678
https://www.taylorfrancis.com/books/mono/10.4324/9780203771730/adaptive-character-thought-john-anderson
https://www.taylorfrancis.com/books/mono/10.4324/9780203771730/adaptive-character-thought-john-anderson
https://www.tandfonline.com/doi/abs/10.1080/02643298408252021
https://www.tandfonline.com/doi/abs/10.1080/02643298408252021
https://www.tandfonline.com/doi/abs/10.1080/02643298408252021
https://pubmed.ncbi.nlm.nih.gov/29211656/
https://pubmed.ncbi.nlm.nih.gov/29211656/
https://pubmed.ncbi.nlm.nih.gov/29211656/
https://pubmed.ncbi.nlm.nih.gov/14696988/
https://pubmed.ncbi.nlm.nih.gov/14696988/
https://pubmed.ncbi.nlm.nih.gov/14696988/
https://research.manchester.ac.uk/en/publications/towards-theory-driven-therapies-for-aphasic-verb-impairments-a-re/
https://research.manchester.ac.uk/en/publications/towards-theory-driven-therapies-for-aphasic-verb-impairments-a-re/
https://research.manchester.ac.uk/en/publications/towards-theory-driven-therapies-for-aphasic-verb-impairments-a-re/
https://research.manchester.ac.uk/en/publications/towards-theory-driven-therapies-for-aphasic-verb-impairments-a-re/
https://pubmed.ncbi.nlm.nih.gov/32173230/
https://pubmed.ncbi.nlm.nih.gov/32173230/
https://pubmed.ncbi.nlm.nih.gov/32173230/
https://pubmed.ncbi.nlm.nih.gov/18026167/
https://pubmed.ncbi.nlm.nih.gov/18026167/
https://pubmed.ncbi.nlm.nih.gov/18026167/
https://pubmed.ncbi.nlm.nih.gov/19329570/
https://pubmed.ncbi.nlm.nih.gov/19329570/
https://pubmed.ncbi.nlm.nih.gov/19329570/
https://pubmed.ncbi.nlm.nih.gov/6356204/
https://pubmed.ncbi.nlm.nih.gov/6356204/
https://www.sciencedirect.com/science/article/abs/pii/S002253717280001X
https://www.sciencedirect.com/science/article/abs/pii/S002253717280001X
https://psycnet.apa.org/record/1976-00185-001
https://psycnet.apa.org/record/1976-00185-001
https://psycnet.apa.org/record/1976-03421-001
https://psycnet.apa.org/record/1976-03421-001
https://pubmed.ncbi.nlm.nih.gov/16908872/
https://pubmed.ncbi.nlm.nih.gov/16908872/
https://pubmed.ncbi.nlm.nih.gov/16908872/
https://scholarworks.uni.edu/cgi/viewcontent.cgi?article=1131&context=hpt
https://scholarworks.uni.edu/cgi/viewcontent.cgi?article=1131&context=hpt
https://www.sciencedirect.com/science/article/abs/pii/S0022537177800169
https://www.sciencedirect.com/science/article/abs/pii/S0022537177800169
https://www.sciencedirect.com/science/article/abs/pii/S0022537177800169

	Title
	Abstract 
	Keywords
	Background 
	Need for the study

	Methods 
	Procedure 

	Results 
	Demographic and baseline characteristics
	Post-intervention confrontation naming accuracy
	Analysis by semantic category 
	Qualitative analysis of response patterns
	SFA Group characteristics 

	Discussion 
	Conclusion 
	Acknowledgements 
	Conflicts of interest 
	References 
	Table 1
	Table 2
	Table 3

