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ABSTRACT

This study examines the nature and extent of perseveration in 32 individuals
with unilateral right-hemisphere brain damage (RHD) in various tasks
(conversation, confrontation naming, and picture description).
Performance of the 32 RHD subjects was compared with 32 neurologically
normal individuals matched for gender, age, handedness, and educational
level. The RHD subjects produced more perseverations than did the control
group. Along with other varieties of perseveration observed, continuous
perseveration was the most freguently occurring type, followed by verbal
perseverations. The task of naming elicited the greatest number of
perseverations. Underlying neuropsychological mechanisms responsible
for perseverative behaviors in RHD subjects are discussed along with
clinical implications.

INTRODUCTION

Damageto right hemisphere brain damage (RHD) resultsin acluster of cognitive-linguistic
impairments (1). Attention deficits, neglect, discourse deficits, pragmatic disorders, poor
inferencing abilities, and semantic processing deficits have been described by Myers (2).
RHD isfrequently accompanied by other behavioral deficitsthat negatively interact withthis
syndrome, or at least complicatesthe nature of it. Perseveration isone among the recognised
signsof brain dysfunction that is present in avariety of neurologic conditionslike traumatic
brain injury, dementia, amnesia, etc. (3, 4, 5). “Perseveration” refers to the continuation or
repetition of an activity or percept when the stimulusisno longer present and typically when
it has been replaced by adifferent one (6). Variousforms of perseveration have been reported
in brain-damaged patients, in avariety of both verbal tasks aswell asin nonverbal tasks (7,
8,9, 10, 11).
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Following earlier reports of variousforms of perseveration in neuropathological conditions,
Sandson and Albert (12) proposed a new taxonomy for perseveration, consisting of three
categories, which aredistinctive at thelevelsof clinical features, process, and neuroanatomy.
They found that “ Recurrent perseveration” (unintentional repetition of a previous response
to asubsequent stimulus) is quite common with posterior left hemi sphere damage. “ Continuous
perseveration” (an abnormal prolongation of current activity), iscommoninfrontal [obe and
basal ganglia damage. They also described “ Stuck-in-set perseveration” (an inappropriate
maintenance of acurrent category or framework) to be aconsequence of frontal lobe damage.
Albert and Sandson (7) noted that RHD subjects showed continuous perseveration in a
drawing task. They tended to produce an extrafinger on the hand in the task of drawing a
hand. Sandson and Albert (11) also reported of continuous perseveration in RHD patients.
“Verbal perseveration” (13) isacharacteristic of aphasiawhere patients continue to respond
to different questionswith the same answer. Verbal perseverationsarefrequently neologistic
blends, or contextually irrelevant. Papagno and Basso (14) in astudy stated that perseveration
was seen to reappear after a series of three questions. Perseveration was also seen to set in
when the client could not find the correct response. This was clarified when the answer in
the written form was provided to an oral question. The client could read the answer and
verbally produce the same with no interference.

Very little research (7,11) exists regarding study of perseveration in right hemisphere brain
damaged individuals. The purpose of this study is to examine the nature and extent of
perseverationin RHD subjectsin variouslinguistic tasks and understand possible underlying
neuropsychological mechanisms.

METHOD

Participants

The participants were thirty-two healthy, native English speaking volunteerswith mean age
range of 65.7 years (S.D. = 4.2). They were residing in assisted care homes attached to a
long-term carefacility. They had received an average of 16.6 (S.D. = 3.5) education. Thirty-
two right-hemisphere damaged (RHD) clients from along-term care facility were selected
for the study. The RHD clients were matched on the basis of age, gender, handedness, and

92 Vol.21 mNo.1 m2010



Asia Pacific Disability Rehabilitation Journal

number of years of education with the neurologically normal clients. All RHD individuals
had a mean age range of 68.2 years (S.D = 3.9). They had experienced one single right
hemisphere stroke as supported by their medical history and CT scan findings. CT findings
were availablefor twenty-threeclientsonly. Causewasischemicinall cases. Out of twenty-
three, fourteen clientshad lesionsinvolving thefrontal |obe, five had lesionsin the temporo-
parietal regions, four of them had lesionsin the parietal lobes. All of them had received an
average of 16.1 (S.D. = 3.1) years of education. They did not have any significant neglect
and visuoperceptua limitationsasreported by the Neurologist. No apparent cognitive problem
was noted while scoring the Mini Mental State Examination (15). The average score was
24.6 (S.D. = 1.2). None of them had a history of psychiatric disturbances. All of them were
tested after an average of 12.2 months (S.D. = 6.8) post-onset. Mini inventory of Right
Brain Injury (MIRBI) (16) was administered to the RHD clients and results on MIRBI
severity profile indicated mild right brain injury for al clients. The average performance
score was 34.8 (S.D. = 2.3). Only RHD participants without aphasia participated in this
study. All RHD clients evidenced an average Aphasia Quotient (AQ) of 93.8 (S.D. =2.2)
(17). Theneurologically normal group scored within normal limitsin both MIRBI and WAB.
The RHD participants did have aleft-sided paresis along with mild dysarthria of speech. All
participants passed a pure tone hearing-screening test. All of them had received rehabilitation
services (physical and occupational therapies) for a period of at least three months before
the time of study. Only six RHD clients received speech therapy secondary to impaired
swallowing and reduced speech intelligibility.

Tasks

Other than noting perseverations during administration of Western Aphasic Battery and Mini
Mental State Examination, perseverative responseswere also analysed in thefollowing tasks:
spontaneous conversational sample, a structured conversational sample with a given topic
(e.g. hobbies), picturedescription (18), and naming picturesof thirty randomly selected common
objects (19). Thesetaskswere givenin order to identify thetype and severity of perseveration
errors.

93 Vol.21 m No. 1 m 2010



Asia Pacific Disability Rehabilitation Journal

Scoring Criteria

All responseswereinitially identified aseither perseverative or nonperseverative. Perseveration
was defined as an inappropriate repetition of a preceding behavior when a newly adopted
response was expected (20). All responses were tape-recorded and transcribed into score
sheets. Nonperseverative errors were classified as lexical errors, phonemic errors, and
other unintelligible utterances. Only the first response was analysed for perseveration. Two
judgesidentified total number of perseverative responses and the percentage of perseverative
responses were calculated based on the total number of utterances (words) in a particular
task. Severity of perseveration was determined using a Perseveration Severity Rating Scale
(21). Perseveration Severity Rating is calculated by dividing the number of perseverative
responses by thetotal number of responses. 20-40% perseveration is considered to be within
the moderate range and 49% and above perseveration is considered to be in the severe
range. Two speech-language pathologists calculated the amount of perseveration for all
responses and theinter-rater reliability was quite high as judged by Cohen’s Kappa of 0.93.

RESULTS AND DISCUSSION

No significant perseverative responses were noted in neurologically normal clients. Only
three out of 32 normal clients showed perseveration of thoughtswhilethey engaged themselves
in the structured conversation with a given topic. Eight RHD clients did not evidence any
type of perseverative errorsin any type of perseverative errorsin any of the tasks other than
just afew phonemic errors, comprising of mostly substitutionsand distortions. Thisfindingis
consistent with Mateer (22).

Most RHD subjects showed predominantly continuous perseverations (7, 11) and a few
verbal perseverations (13) ascompared to other forms of perseverations. Verbal perseverations
comprised of contextually inappropriate responses as well as phonemic / semantic jargon.
Contextually irrelevant verbal perseveration was noted in spontaneous conversational sample
in three clients. While talking about education, a few of them articulated words related to
religion. Other evidenced phonemic jargons and neologisms.

RHD clientsevidenced perseverationsin all four tasks (spontaneous conversation, structured
conversation, picture description, and naming (Table 1). Only 28.12% of the clients showed
perseveration in spontaneous conversation. 46.88% of the clients perseverated on structured
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conversational sample. 56.25% of the clients perseverated on the task of picture description.
75% of the clients perseverated on the naming task. Perseverations were often a blend of
current and previous stimuli (8) in the naming task.

Table 1. Perseverative behaviors of RHD in various tasks

Total amount of perseveration acrossall taskscomprised from 15.6%t0 19.3%. Perseverative

Tasks Number of Per centage of
subjects | perseverative errors
Spontaneous conversation (Mean = 250 words) | 9/32 15.6%
Conversation (given topic)(Mean = 267 words) | 15/32 17.5%
Picture descriptionMean = 178 words) 18/32 17.2%
Naming (30 pictures) 24/32 19.3%

responses, however, belonged to a mild category as all of the responses were below 20%
(21) (Table 1). Perhaps with a change of stimuli and nature of complexity of tasks, severity
of perseveration would have changed.

Less automatic tasks (for example, confrontational naming) elicited more amount of
perseveration as compared to other tasks like picture description, and conversation (Table
1). Thiswas because of the failureto locate atarget in semantic memory or the lexicon (7).
It may also be attributed to diffuse lexico-semantic organisation in RHD clients (23) and
impaired information processing (24). RHD clientswho were identified with typical frontal
lobe lesions evidenced more amounts of perseverations in the naming task. Traditionally
perseveration has been ascribed to afrontal |obedysfunction (25), characterised by “intellectual
rigidity” and aninability to shift mental set (26). Kertesz and Dobrowol ski (27) al so described
measures of neglect and perseveration that appeared significantly worse in the frontal and
extensive central lesion groups.

Verbal perseveration seenin RHD clients may be dueto their inability to processthe current
stimulusinput secondary to sel ective attention deficitsand vigilance problems (28). Wepman
(29) also articulated that verbal perseveration was caused by impaired selective attention.
When a response is called for, clients may produce the names of the last attended item
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secondary to closure of the attention mechanisms. Sometimes, deficitsin attention interfere
with the ability to attend to and select crucial signals needed for tasks. Similarly, Adler and
Achenbach (25) suggested that perseveration may be attributed to a deficit in selective
attention, producing an arousal of irrelevant cues. Thistype of perseveration may reflect a
dysfunction of thefrontal |obeleading to disinhibition of ongoing processes and an arousal of
irrelevant information.

Occurrence of continuous perseverationsin speech, as reported by Sandson and Albert (12)
consisted of multiplerepetitionsof afina soundin speech. Inthisstudy, RHD clientsrepeated
the last word several times rather than the final sound (Table 2). Luria (5) proposed that
continuous perseveration or efferent perseveration isdueto pathological inertiaof the stimulus
previously initiated, which resultsin compul siverepetition. According to L uria, pathol ogical
inertia here refers to a disturbance in motor output caused by abnormal post-facilitation of
motor impul ses.

Table 2. Samples of Perseverative behaviors of RHD in various tasks

Sl.No. Simuli Responses

1. |Bed Bed

2. |tree Tree

3. | pencil Pencil.... Pencil.... | need one to write

4. |House /palUd/, no... house house

5. | Whistle Whistle....Blow whistle.... It isagood whistle

6. | Scissors Whistle../hwizrd.../hwlzrs/..scissor... apair of scissors
Tasks

Spontaneous conversation

| was a school teacher before. | liked my job. My son and my cousin are teachers too. My
son and my cousin actually teach. They teach.
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Conversation (given topic)

| like to go out and party with my high-school friends. It is a kind of good reunion. Good
reunion. Reunion. My wifelikesit too. | likeit very much.

Picture Description

The momis not careful with water. See, the water — how it is getting flooded. Not agood
mom. Not agood mom. You need to be agood mom to raise good kids. | feel agood home
means good kids and agood mom. A good mom.

Examining thearray of cognitive-linguistic deficitsfoundin RHD, it might be concluded that
the possible underlying mechanisms that could have possibly contributed to perseverative
errors, include deficitsin divided attention (i.e. shifting attention from one task to another)
(30), faulty perceptual processes (1), memory and organisational deficits, and reduced arousal
(28). Although neglect has been explained as a part of attentional disturbance, it cannot be
attributed to the cause of perseveration because none of the clients evidenced significant
neglect.

Clinical Implications and Future Research

Perseveration interferes with verbal/nonverbal tasks during the course of assessment as
well astherapy. Perseveration contributesto the production of semantic and literal paraphasias
and neologisms, especially in brain-damaged patientswith poor self-monitoring abilities (31,
32). Overal the management of patients with RHD is challenging to speech-language
pathologists (SLP) and totreat clientswith perseverative disordersisarea chalenge. Clinicians
are concerned with the appearance of perseverative responses due to its influence as an
obstacle to therapy (33). In order to maintain the functional communication status, SLPs
needsto teach clients various strategies (21, 34) depending on their cognitive status, so that
clients are able to produce appropriate utterances during communication tasks.

Future research should focus on understanding the nature and causes of various types of
perseveration in different neuropathologies. Reliable and valid clinical tools need to be
established for evaluating various perseverative behaviors. Clinical trialsneed to be performed
to evauate the efficacy of treatment paradigms to reduce perseverative responses and elicit
more meaningful utterances. Clinical treatment paradigms may be able to throw more light
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on the nature of perseverative errors and its extinction following therapy.

CONCLUSION

Most (24/32) subjects with right hemisphere damage evidenced verbal perseveration onthe
tasks assessed in the present study. These subjects produced more perseverations than did
the control group. Along with the other varieties of perseveration observed, continuous
perseveration was the most frequently occurring type, followed by verbal perseverations.
The task of naming elicited the greatest number of perseverations. Among the underlying
cognitive mechanisms, deficits in divided attention, reduced arousal, faulty perceptual
processes, memory and organisational deficits could be the causative/precipitative culprits
leading to perseverations.
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