
Assessing chronic stroke survivors with aphasia sheds light on 
prevalence of spatial neglect

Kimberly Hreha1,2,4, Claire Mulry5, Melissa Gross5, Tarah Jedziniak5, Natanya Gramas5, 
Leora Ohevshalom5, Alisha Sheridan5, Gretchen Szabo6, Christina Davison7, and A. M. 
Barrett2,3

1Department of Medicine, Kessler Institute for Rehabilitation, Saddle Brook, NJ, USA

2Stroke Lab, Kessler Foundation, West Orange, NJ, USA

3Rutgers – New Jersey Medical School, Newark, NJ, USA

4Biobehavioral Sciences, Teachers College, Columbia University, New York, NY, USA

5Occupational Therapy Department, Kean University, Union, NJ, USA

6Speech Therapy Department, Adler Aphasia Center, Maywood, NJ, USA

7Occupational Therapy Department, Genesis Rehab Services: Brandywine Senior Living at 
Middlebrook Crossing, Bridgewater, NJ, USA

Abstract

Background—Stroke is a chronic disease. Standardized assessment is essential in order to 

determine areas for treatment. Individuals with aphasia are often excluded from research, because 

it is believed that their language impairments may impact their ability to provide informed 

consent. Thus, right spatial neglect could be under-diagnosed.

Objective—This study was developed to (1) determine the frequency of spatial neglect in chronic 

left-brain stroke survivors with aphasia, (2) determine the clinical utility of an aphasia-friendly 

consent form, and (3) determine any differences between neglect and no-neglect groups regarding 

activities of daily living (ADL) performance and community independence.

Methods—Forty-six people were consented at community center. Three were screen failures 

secondary to the exclusion criteria. A novel, aphasia-friendly consent form was developed to 

facilitate participation of individuals with aphasia. This enabled 93% or 40 out of the 43 recruited 

participants to be included in this study. The Behavioral Inattention Test-conventional and the 

Catherine Bergego Scale via Kessler Foundation Neglect Assessment Process (CBS via KF-NAP) 

were utilized to determine neglect. The Life Space Questionnaire was used to determine 
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community mobility and independence. The Barthel Index (BI) was used for objective clarification 

of performance in ADL.

Results—Successful use of the consent form resulted in determination that five out of 40 

(12.5%) met criteria for spatial neglect; (on the CBS via KF-NAP). The neglect group had lower 

scores on the Life Space, suggesting less community mobility and independence, however, it was 

not statistically significant (p = 0.16). Differences in BI scores were also not significant (p = .013) 

but the neglect group did have reduced independence.

Conclusions—This study demonstrates the need to administer functional neglect assessments in 

left-brain stroke and to include individuals with aphasia in research.
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Introduction

Approximately, 800,000 Americans have a stroke each year, which can result in significant 

changes to their overall health and well-being.1 Many stroke survivors are affected by 

lifelong disabilities as a result. Spatial neglect, the inability to orient or respond to stimuli in 

the hemispace contralesional to a brain injury, is one of many functional disabilities which 

can be particularly challenging.1–3 The literature reports that spatial neglect, after right-brain 

injury, initially is predictive of poorer outcomes including decreased functional 

independence at discharge, greater safety risks, and substantial healthcare costs.4–6 However, 

the prevalence of right-sided spatial neglect in left-brain stroke survivors with aphasia has 

not been adequately studied – most research was performed in case study designs.7–12 The 

purpose of this study was to investigate the frequency of spatial neglect in a community-

dwelling sample of chronic left-brain stroke survivors from an outpatient aphasia center. We 

intend to stress the importance of neglect assessments as a standard stroke care practice, 

even when the damage affects the left hemisphere.

Literature review

Stroke is one of the leading causes of long-term disability in the United States. In 2010 

alone, stroke affected eight million individuals.1,2 Functional deficits following a stroke 

contribute to the development of long-term disability, and can include hemiparesis, 

decreased independence in activities of daily living (ADLs), impairments in cognition, 

vision, communication, and spatial neglect.5,13–16 The presence of spatial neglect in stroke 

survivors is predictive of decline in overall participation in life compared to other stroke 

survivors.4–6

Spatial neglect can affect different stages of cognitive processing, and can present as (a) 

reduced arousal by, attention to, and processing of stimuli from the contralesional 

hemispace, (b) abnormal imagery or internal representations of contralesional space17, or (c) 

a decreased propensity to move or act in contralesional space. Spatial neglect can affect the 

contralesional body, as well as contralesional space.3 In general, right spatial neglect results 

from a lesion in the left hemisphere, and left spatial neglect, from a lesion in the right 
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hemisphere.18 The prevalence of spatial neglect in stroke survivors is 30–70% after right-

brain damage, and 20–60% after left-brain damage.6, 8, 19–23 Variability in prevalence rates 

of spatial neglect may be partially due to different assessments and criteria being used to 

define neglect.24 Variability may also be related to different sensitivity of standard 

assessments to certain neglect symptoms, especially motor-intentional or motor-exploratory 

errors.25

Aphasia is an impairment commonly occurring after left-brain stroke that affects 

communication via spoken and/or written language.26 About 38% of acute stroke survivors 

have aphasia, with 40–60% of this population continuing to have aphasia in the chronic 

phase of stroke recovery.27 Previous spatial neglect studies may not have been adapted to the 

communication needs of people with aphasia, and thus these people may have been 

underrepresented in neglect research, distorting available information about the prevalence 

of neglect after left-brain stroke.7, 8, 10, 11, 24, 26, 28–31 Because people with communication 

disorders may have unique needs for spatial neglect rehabilitation, it is tremendously 

important to evaluate how frequently these people experience post-stroke spatial neglect 

symptoms. Different stages of spatial processing may also be affected if the lesion is in the 

left hemisphere – for example, because the left brain is generally dominant for skilled 

learned purposive movement,32 neglect after left-brain injury may be more likely to manifest 

motor-intentional, “aiming” spatial neglect symptoms.3 Thus, in this study, the objective to 

learn how many people in a community-dwelling sample of stroke survivors with aphasia 

would also be affected by spatial neglect, and what kind of symptoms these people would 

experience.

Methods

Study design

A descriptive, cohort, comparison, quantitative study design was used and took place at the 

Adler Aphasia Center in Maywood, New Jersey. This is a community center for persons 

with aphasia. Its leadership includes people with aphasia, researchers and speech language 

pathologists. Most of the groups are centered on enhancing communication and engaging in 

fulfilling activities to improve quality of life.

Subjects

A convenience sample was recruited through fliers, word of mouth, and phone calls to all 

members of the center. After obtaining IRB approval, we recruited a total of 46 participants 

(73% of the center’s active membership). Inclusion criteria consisted of having a left-brain 

stroke and aphasia, being a member of the center, and being able to consent. Three people 

were excluded who had a history of other neurological or visual disorders (other than visual 

acuity correction with glasses), or learning disabilities. Three people could not complete the 

consenting process.

Procedures

Participants were assessed between September 2013 and February 2015. Informed consent, 

observed by a witness, was obtained from participants prior to their participation. We used 
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both a traditional and an aphasia-friendly consent form, simplified by including minimal text 

and pictures to depict important information in describing the research study (Fig. 1). To 

confirm understanding of the purpose and intent of the study, we had participants take a 

three-question quiz at the end of the consenting process, also including minimal text and 

descriptive images. An occupational therapist or research assistants administered and scored 

the assessments. These study staff received training on all assessment administration as well 

as how to communicate with aphasic people. The consenting process and administration of 

assessments took 1–1½ h to complete for each participant.

Neglect assessment—Participants were classified as having spatial neglect if there was a 

positive score on at least one of the following assessments. We tested participants with the 

Behavioral Inattention Test-conventional subtest (BIT-C)33 and also used the Kessler 

Foundation Neglect Assessment Process (KF-NAP)34 to administer the Catherine Bergego 

Scale (CBS).35–37

The conventional BIT-C is a six-item paper-and-pencil assessment including a line 

cancellation array, a letter cancellation task, a star cancellation array, figure and shape 

copying, line bisection, and representational drawing.33 The subtests of the BIT-C are tested 

and scored individually. The highest possible score is 146, with a score ≤129 consistent with 

the presence of spatial neglect.38 The literature shows the BIT-C to have excellent test retest 

reliability, inter-rater reliability,42 as well as high construct and predictive validity.38

The KF-NAP34 is a set of instructions and guidelines to score functional performance on the 

CBS36 through direct observation. All items are completed during one session and in a 

specific order. The KF-NAP includes a scoring sheet and manual that standardizes the 

administration of the CBS and allows clinicians to provide more reliable reports of an 

individual’s performance in ADLs.34 Specifically, the tool asks the examiner to assesses 

(using non-spatially biased directions) an individual’s limb awareness, gaze orientation, 

auditory attention, identification of personal belongings, frequency of collisions, and 

performance during dressing, grooming, eating, cleaning after a meal, and navigation 

tasks.39, 40 Each item is scored 0–3, higher score indicating more severe symptoms. A total 

score of 0 indicates no neglect, 1–10 indicates mild neglect, 11–20 indicates moderate 

neglect, and 21–30 indicates severe neglect.36 For even more information about the CBS via 

the KF-NAP, a web-based tutorial is available on the World Wide Web (www.kflearn.org).

Community mobility and independence—To collect preliminary information about 

participants’ community mobility and independence, we administered the Life Space 

Questionnaire41 and the Barthel Index (BI).42 The Life Space Questionnaire assesses self-

reported functional mobility within an individual’s surroundings. Respondents were asked to 

report how often they went outside the following spaces: bedroom, house or apartment, 

driveway, neighborhood, and town, state, and country. The Life Space Questionnaire has 

strong test–retest reliability, good construct and criterion validity. 43 Lower scores represent 

a smaller life space, indicating reduced community participation and mobility.44 The Barthel 

Index (BI) is a self reported measure of an individual’s independence in 10 activities of daily 

living (ADLs) including toilet use, transfers, grooming, mobility, stairs, dressing, feeding, 
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bathing, bowel management, and bladder management.42, 45, 46 The BI is reported to have 

excellent inter-rater reliability, excellent internal consistency, and good construct validity.47

Results

We attempted to learn whether patients with left-brain stroke and aphasia could be assessed 

for spatial neglect and whether people with neglect had problems with function, community 

mobility, and independence. Based on this apriori hypothesis, we used a one-tailed t-test and 

reported analyses as significant only if they remained so after correcting for multiple 

comparisons.

After the aphasia-friendly adapted consenting process, only 3 of the 43 eligible people with 

aphasia recruited had difficulty responding to the consent quiz to assess understanding. 

Thus, we concluded that the aphasia-friendly consenting process was successful, as 93% of 

the participants demonstrated understanding of the contents of the consent form and the 

purpose of the study.

The BIT-C, the CBS via KF-NAP, the Life Space Questionnaire, and the BI were 

administered to all 40 participants. The process of using strategies like writing words or 

pointing to pictures was completed if the person required this form of communication. The 

person was able to determine this for the administrator because the strategies were routine 

and familiar. This cohort has been living with the aphasia for many years (Figure 2).

Neglect assessment

Behavioral Inattention Test-conventional—In this study, all participants scored above 

129; thus no participants met criterion for spatial neglect by BIT-C score.

Catherine Bergego Scale via Kessler Foundation Neglect Assessment 
Process—We found the CBS via KF-NAP identified five participants as having mild right 

spatial neglect, a 12.5% frequency rate (Table 1). All participants identified with spatial 

neglect were men, with an average age of 70. The mean scores were 3 (SD = 2.00) and p 
value of 0.014 (Table 2). The abnormal items for these five participants were grooming 

(occurred for 3 participants), cleaning after meals (1 participant), limb awareness (1 

participant), gaze orientation (1 participant), collisions (2 participants), and auditory 

attention (1 participant).

Community mobility and independence

The Life Space Questionnaire—In our study (see Table 2), participants who did not 

meet criteria for neglect (n = 35) had a mean score of 24.2, (SD = 7.50). The participants 

who met criteria for neglect (n = 5) had a mean score of 20.7 (SD = 6.80). These results 

were consistent with previous reports of lower Life Space scores in right stroke patients with 

left neglect.48 Although the five participants with spatial neglect had lower scores 

(suggesting less mobility) the difference in scores between groups did not reach significance 

(p = 0.16) (one-tailed independent samples t-test with adjustment for unequal variance) 

(Table 2).
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The Barthel Index—In the five of participants without neglect, the mean BI was 92.4 (SD 

= 19.3). While the mean score in the group of participants with neglect was lower (76.0, SD 

= 27.3), consistent with reduced independence, the difference in mean scores between 

groups did not reach significance (p = 0.13) (Table 2).

Discussion

This study aimed to add to the current literature by exploring the prevalence of spatial 

neglect in a group of chronic left-brain stroke survivors with aphasia. Individuals with 

aphasia are often excluded from research, because it is believed that their language 

impairments may impact their ability to provide informed consent and participate in the 

subsequent research process.30 Unfortunately, because this has reduced available systematic 

study of the prevalence and impact of spatial neglect after left-brain stroke in people with 

aphasia, many clinicians assume that spatial neglect does not occur in combination with 

aphasia, or that right-sided spatial neglect symptoms are rare. In the current study of 

community-dwelling people with aphasia, we identified 12.5% with symptoms of mild 

spatial neglect. This is striking, because the participants in our study were in the chronic 

phases of stroke recovery. The participants in our study may also have been more 

independent than many stroke survivors with aphasia, because they were participating in 

community-based activities. Thus, our sample may have underestimated the true population 

rate of spatial neglect after left-brain stroke.

We were able to screen participants with left-brain stroke and aphasia for symptoms of 

spatial neglect using an aphasia-adapted consent form process, similar to prior studies that 

reduced text and incorporated pictures.31 We also used questions at the end of the consent 

form to assess comprehension. The aphasia-adapted consent process was both easily 

implemented by our researcher team, and successful in enabling people with aphasia to 

consent to participate in research (40 of 43 people eligible were able to indicate 

understanding).

People with both spatial neglect and aphasia may be at a distinct disadvantage in functioning 

independently and self-advocating for treatment. This is why we wanted to look at the two 

groups and see if there was a difference between their ADL status and community 

independence. Based on our results, we suggest that larger studies are needed to investigate 

the co-occurrence of spatial neglect and aphasia after left-brain stroke. Future research 

should investigate the needs and priorities for rehabilitative care that are unique to this group 

of stroke survivors. Our findings also strongly support using adapted consent processes to 

include individuals with aphasia in these and other research studies.7, 31, 32, 49 Adapted 

informed consent processes are also likely to be needed in many medical care settings.

The small number of participants in this pilot study did not allow for us to evaluate 

differences in community mobility or independence, and differences between people with 

neglect in our study and those not having neglect did not reach significance for these 

parameters, our results suggest further research with larger, representative groups is needed. 

There may also be a need for these assessments to be changed to include questions about 

spatial function and communication. For example, the Life Space measure emphasizes 

Hreha et al. Page 6

Top Stroke Rehabil. Author manuscript; available in PMC 2018 March 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



mobility, but does not identify the cause of reduced mobility. A prior study was unclear 

whether difficulty with navigation, fear of getting lost or having safety problems limited 

community mobility directly because of the neglect being (this was with right-brain stroke 

and spatial neglect, relative to stroke survivors not having neglect).39 Spatial neglect has 

been demonstrated to be associated with lesser independence as assessed by the Barthel 

Index.4, 17, 45

Participants in the study met criteria for spatial neglect on the CBS, as assessed with the KF-

NAP.40 No participants, however, met criteria for spatial neglect based on assessment with 

the BIT-C. We feel it is likely that the CBS, which is a functional performance assessment, is 

more sensitive to mild spatial neglect, as others suggested. 23 The CBS via the KF-NAP can 

detect personal neglect and also, to some extent, may assess spatial neglect in far 

extrapersonal space, beyond reaching distance; 48 the BIT-C is limited to peripersonal and 

near space assessment. The CBS via the KF-NAP may also be more “aphasia-friendly,” 

since the verbal instructions for this instrument are given in the context of real-life, familiar 

objects and situations. This may enhance comprehension of test instructions and functional 

communication for people with aphasia. In contrast, it is a challenge to instruct people with 

aphasia on aspects of the BIT-C, for example, how to draw a butterfly from memory. This is 

because the person may not be able to fully understand verbal language without 

demonstration or visual representation. The lower average scores on the BI in the spatial 

neglect group, consistent with “moderate dependence” (mean 76.0, SD 27.3), contrasted 

with the average scores consistent with “mild dependence” in the group of participants 

without spatial neglect (mean 92.4, SD 19.3). This suggests that spatial neglect scores were 

not the result of random variation (even though the results were not statistically significant). 

However, additional research is needed to confirm that the CBS via KF-NAP may be a more 

sensitive screening tool than the BIT-C in community-dwelling people with aphasia after 

left-brain stroke.

Limitations

The current study was limited due to the use of convenience sampling and small sample size. 

Although the aphasia-friendly consent process was deemed successful, three participants 

failed the quiz, likely due to the severity of their comprehension deficits and aphasia. Thus, 

it is likely not possible to include all individuals with aphasia in spatial neglect research. 

Additionally, while the aphasia-friendly consent form allowed most participants to 

understand the purpose of the study, via images and simplified text, the consenting process 

took more time. This could have contributed to increased frustration and fatigue of 

participants.

The assessments used in this study have psychometric merit, yet we encountered barriers to 

paper-and-pencil visuospatial testing with the BIT-C in people with aphasia, as described 

above. Additionally, because we performed the CBS assessment in a community aphasia 

center rather than the participants’ homes, participants did not have access to all of their 

personal belongings, such as clothing, hair brushes, and other grooming items. Increased 

task complexity, within the natural home environment, might have resulted in more 

functional performance errors consistent with spatial neglect. Lastly, we did not assess 
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instrumental activities of daily living such as cooking, driving, taking medications, or 

interpreting written material for work or financial tasks, which may be problem areas for 

people who have aphasia and spatial neglect. Future studies should address these important 

community-based functions.

Conclusions

The findings suggest that further research is necessary for the accurate assessment of the 

prevalence of spatial neglect due to the need for including a larger, more representative 

group of left-brain stroke survivors with aphasia. Differences in common spatial neglect 

symptoms and rehabilitative needs unique to people with both spatial neglect and aphasia, 

impacting both simple self-care tasks, and instrumental activities of daily living, need to be 

studied further. Aphasia-friendly forms and communication books as accompaniments to 

traditional client intake documents, interviews, assessment forms, and home exercise 

programs can better include individuals with aphasia as active stakeholders in their care and 

participation in research. We strongly advise that assessment for neglect should occur 

regularly following a left-brain stroke, as is typical practice following a right-brain stroke. 

Furthermore, assessment should include direct observation of functional performance, such 

as the CBS via KF-NAP. Aphasia-friendly functional neglect assessments will enable health 

professions to reach out to all individuals with stroke and aphasia, and allow for 

opportunities to help individuals with stroke to live life to the fullest.
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Figure 1. 
Example of one page of the aphasia-friendly consent form.
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Figure 2. 
Demographics on chronic stroke chort.

Hreha et al. Page 12

Top Stroke Rehabil. Author manuscript; available in PMC 2018 March 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Hreha et al. Page 13

Table 1

Neglect assessment information

Participants All: n = 40 Without neglect: n = 35 With neglect: n = 5

Males 31 (77.5%*) 26 (74%) 5 (12.5%*)

Females 9 (22.5%*) 9 (26%) 0

Average age 61 66 70

Age range 40–90 40–90 64–77

Average male age 59 57 70

Average female age 69 73 N/A

*
Percentage of total participants.
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