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Abstract

Background and purpose: Anosognosia and neglect may coexist in stroke patients. Neglect patients often report poor quality of life (QOL), whereas patients suffering from other cognition disorders with poor insight report better QOL. This study investigates the relationship of anosognosia, neglect, and QOL among stroke survivors.

Methods: Stroke survivors who met the criteria were used as sampling pool. Sixty stroke patients were observed in this study, among whom 20 patients with anosognosia and neglect (A+N+), 20 patients with neglect but not anosognosia (A−N+), and 20 patients with neither anosognosia nor neglect (A−N−) were selected from the sampling pool based on demographic characteristics matched with A+N+ group. A questionnaire (SS-QOL) was used to collect the QOL perceived by the stroke survivors. 
Results: The perceived QOL of the A+N+ group was significantly better than those of the other groups, including the subscales of self-care, mobility, work/productivity, upper extremity, mood, family role and social role. However, the A+N+ group had poor balance level and more fall incidents reported. 
Conclusion: The A+N+ group perceived better QOL, but had more falls and poorer balance than the other groups. Health providers should work with caregivers aggressively in preventing accidents. 
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Introduction
Anosognosia is lack of awareness (insight) or underestimation of a specific loss in sensory, perceptual, motor, affective, or cognitive functions caused by a brain lesion [1]. The frequency of anosognosia ranges between 7% to 77%, depending on the time since the occurrence of stroke, the lesion of stroke, and the diagnostic tool [1] . Research shows that 23% of stroke patients experience neglect, 17% experience anosognosia, and 9.6% experience both neglect and anosognosia [2]. Several studies have observed the coexistence of neglect and anosognosia [2–6]. Stroke patients with anosognosia may be afflicted by the following consequences: hindrances in activities of daily living (ADL) [4, 6–9], longer length of rehabilitation and smaller proportion of patient discharge to independent living [8], increased safety risks upon discharge [4], increased cognitive and motor impairment, and increased risk of death [1, 6, 8]. 
Studies have shown that several stroke survivors experience long-term decline in their quality of life (QOL) in terms of impaired physical, functional, psychological, and social health [10–12]. Several authors have reported that the QOL of neglect stroke survivors is worse than that of non-neglect stroke survivors [11–13]. Stroke survivors’ age, gender, educational level, dependency level, upper extremity motor function, comorbidities, and cognitive impairment level are factors that are also related to QOL [11, 12, 14]. However, anosognosia may affect an individual’s perception of QOL, as indicated by previous studies. For example, schizophrenia patients with poor insights into their disease showed better subjective QOL than patients with good insights [15–17]. Similar results were found among patients suffering from traumatic brain injury and moderate dementia [18–20]. However, only scant studies have explored the perceived QOL among stroke survivors with both anosognosia and neglect. The present study aimed to explore the influences of anosognosia and neglect on the QOL of stroke patients.
Methods
Patients
The study was conducted in wards of two medical centers in the central region of Taiwan during 2010/12/1 to 2011/1/27. Stroke survivors admitted in the units who met the following criteria were used as the sampling pool: (1) experienced a right hemispheric stroke, either hemorrhagic or ischemic, (2) had first-ever stroke episode less than 6 months ago, (3) with muscle powers less than 5 on upper and lower extremities in the hemiplegia/hemiparesis side, (4) with Barthel Index ≦60 (severe or total dependency). Stroke survivors who could not comprehend the interview questions were excluded. Accordingly, 98 stroke survivors were selected for further sampling. Twenty patients (group 1) with both anosognosia and neglect (A+N+) were identified and recruited from the pool. Another 20 patients (group 2) with neglect but not anosognosia (A−N+) and 20 more patients (group 3) with neither anosognosia nor neglect (A−N−) were selected from the sampling pool based on homogeneity in hemiplegia and other demographic characteristics matched with group 1 (Table 1). Two physiotherapists conducted face-to-face interviews with the patients to collect their demographic variables, clinical data, and Stroke-Specific Quality of Life (SS-QOL). This study was approved by the Institutional Review Board of the China Medical University Hospital and the Chung Shan Medical University Hospital.
Measurements
Anosognosia for hemiplegia was measured based on the procedures proposed by Bisiach et al. [21], wherein a score of 0 indicates a proper response regarding their hemiplegia status and a score ≧1 indicates different levels of anosognosia (1-patients can recognize their motor problems following a specific question regarding the strength of their limbs; 2-patients deny any motor problem, but can recognize it after showing them their motor capability testings; 3-patients deny any motor problem, and no acknowledgment of the disorder can ever be obtained). Neglect was measured using the Conventional Subtests proposed by the Rivermead Behavioral Inattention Test (BITC), wherein the conditions for neglect were met on any of the two BITC subscales. Higher scores indicate lighter neglect [22]. QOL was assessed using the SS-QOL scale, which comprised 49 items in 12 domains: energy, family roles, language, mobility, mood, personality, self-care, social roles, thinking, upper extremity function, vision, and work productivity. Higher scores indicate better QOL [23]. 
Cognitive status was measured using the Mini-Mental State Examination, and balance was measured using the Postural Assessment Scale for Stroke Patients (PASS). A higher score in PASS indicates better balance [24]. Data on the number of falls were collected from caregivers’ reports. Hemiplegia/hemiparesis of the contralesional side of the brain lesion was assessed with muscle power. Motor recovery was measured with the Brunnstrom Stage of the distal upper limb of the contralesional side of the brain lesion. Hemianopia was assessed by visual field testing, in which slight finger movements were performed as visual stimuli four times in right and left sides unilaterally, in randomized orders [25].
Statistics
Data were analyzed using SPSS 17.0 (IBM Corporation, Armont, NY, USA). Descriptive statistics were used to describe the sample profile. Differences of demographic variables, clinical data, and SS-QOL among the three groups were analyzed using one-way ANOVA, student’s t-test, and chi-square tests. Significance level was set at 0.05. Holm step-down procedures were used to control the inflated risk of type 1 error (false positive statistical inference) resulting from multiple comparison procedures [26]. Therefore, the Bonferroni test incorporated with the Holm step-down procedures was used for post-hoc analyses.
Results
Baseline characteristics
In this study, the prevalence of anosognosia was 36.73% (36/98), and the prevalence of neglect was 48.98% (48/98). The coexistence of anosognosia and neglect was 22.44% (22/98). The A+N+ group reported more fall incidences and had poorer balance than the A−N− group. The A−N− group had better visual field than the A−N+ and A+N+ groups. No significant differences were found in other baseline characteristics among the three groups (Table 1). 
Anosognosia, neglect, and QOL 
As shown in Table 2, the A+N+ group patients had better global QOL (181.50 ± 28.67) than those in the A-N+ group (145.85 ± 23.47) and N-A-group (137.45 ± 17.69). After controlling for the inflated risk of type 1 error, we found that the A+N+ group perceived significantly better QOL in self-care, mobility, work/productivity, mood, and family role than the A-N+ and A-N- groups. In addition, the A+N+ group perceived significantly better QOL in upper extremity function and social role than the A-N- group, but not better than the A-N+ group. No significant differences were found in other subscales of SS-QOL (Table 2).
Table 1 Summary of sample characteristics. 
	Characteristics
	A+N+ (n = 20)
	A-N+ (n = 20)
	A-N- (n = 20)
	Fa/x2b/tc
	P
	Post-hocd

	
	N(%) or

Mean ± SD
	N(%) or

Mean ± SD
	N(%) or

Mean ± SD
	
	
	

	Age
	61.85 ± 13.68
	62.00 ± 16.24
	60.35 ± 9.60
	0.09a
	.912
	

	Gender

Male

Female
	13(65)

7(35)
	7(35)

13(65)
	13(65)

7(35)
	4.85 b
	.089
	

	Education

  Elementary school or lower

Junior and high school

College or higher
	6(30)

7(35)

7(35)
	10(50)

6(30)

4(20)
	9(45)

5(25)

6(30)
	2.20 b
	.700
	

	Comorbidity

  No

  Yes
	8

12
	3

17
	7

13
	3.33 b
	.189
	

	Duration from stroke onset
	68.30 ± 41.35
	52.10 ± 28.98
	62.30 ± 55.70
	0.71a
	.495
	

	Vision field

Normal 

Hemianopia
	9(45)

11(55)
	13(65)

7(35)
	18(90)

2(10)
	9.15 b
	.010
	

	Distal upper limb 

BS≦2

BS≧3
	14(70)

6(30)
	13(65)

7(35)
	9(55)

11(45)
	2.92 b
	.233
	

	MMSE
	19.10 ± 5.57
	17.65 ± 4.52
	20.70 ± 6.16 
	1.56a
	.219
	

	Muscle power, upper limb
	1.00 ± 1.30
	1.00 ± 1.38
	1.20 ± 1.15
	0.16 a
	.850
	

	Muscle power, lower limb
	1.30 ± 1.42
	1.90 ± 1.48
	1.50 ± 1.28
	0.96 a
	.390
	

	Neglect (BITC)
	37.30 ± 31.96
	51.00 ± 42.48
	
	1.15c
	.256
	

	Barthel Index
	21.00 ± 23.65
	22.00 ± 21.05
	28.50 ± 18.43
	0.74a
	.481
	

	Balance (PASS)
	10.05 ± 5.71
	13.25 ± 7.99
	16.50 ± 4.89
	5.19a
	.009
	1<3e

	Falls
	.70 ± .80
	.25 ± .64
	.20 ± .41
	3.73a
	.030
	1>3e


Note: aOne-way ANOVA; bChi-square test; cstudent’s t-test; dPost-hoc: Bonferroni test; e1: A+N+ -; 3: A -N-.

Abbreviations: A+N+, with anosognosia and neglect; A-N+, without anosognosia but with neglect; A-N-, neither anosognosia nor neglect ; BS, Brunnstrom Stage; MMSE, Mini-Mental State Examination; BITC, the Conventional Subtests of the Rivermead Behavioral Inattention Test; PASS, Postural Assessment Scale for Stroke Patients.
Table 2 Comparison of SS-QOL among the three groups. 
	
	A+N+ (n = 20)
	A-N+ (n = 20)
	A-N- (n = 20)
	Fa
	Corrected p’stbb
	Post-hocc

	
	Mean ± SD
	Mean ± SD
	Mean ± SD
	
	
	

	Global SS-QOL 
	181.50 ± 28.67
	145.85 ± 23.47
	137.45 ± 17.69
	19.47
	.000
	1>2, 3d

	SS-QOL-self care
	16.80 ± 5.51
	11.65 ± 4.04
	10.65 ± 2.82
	11.96
	.001
	1>2, 3d

	SS-QOL-vision
	13.40 ± 2.35
	12.00 ± 2.99
	13.30 ± 2.43
	1.80
	.175
	

	SS-QOL-language
	21.90 ± 4.32
	21.65 ± 3.76
	18.85 ± 6.39
	2.34
	.317
	

	SS-QOL-mobility
	19.25 ± 6.02
	10.60 ± 6.28
	10.30 ± 4.24
	16.56
	.000
	1>2, 3d

	SS-QOL-work/productivity
	9.15 ± 3.83
	5.50 ± 1.85
	5.15 ± 1.27
	14.96
	.000
	1>2, 3d

	SS-QOL-upper extremity
	16.35 ± 6.23
	12.85 ± 5.67
	9.95 ± 2.86
	7.80
	.008
	1>3 d

	SS-QOL-thinking
	12.70 ± 2.39 
	10.95 ± 2.96
	12.05 ± 3.27
	1.87
	.328
	

	SS-QOL-personality
	13.45 ± 1.73
	11.90 ± 2.83
	12.05 ± 2.44
	2.59
	.335
	

	SS-QOL-mood
	21.75 ± 2.99
	18.40 ± 4.04
	17.60 ± 4.27
	6.68
	.015
	1>2, 3d

	SS-QOL-family role
	11.90 ± 2.49
	9.30 ± 2.16
	8.35 ± 2.58
	11.58
	.001
	1>2, 3d

	SS-QOL-social role
	13.00 ± 3.24
	11.15 ± 2.85
	9.40 ± 2.85
	7.25
	.011
	1>3 d

	SS-QOL-energy
	11.85 ± 2.94
	9.90 ± 2.71
	9.80 ± 3.30
	2.98
	.295
	


Note: aOne-way ANOVA; bStep-down Holm–Benferroni values of p’stb; cPost-hoc: Bonferroni test; d1: A+N+, 2: A-N+, 3: A-N-. Abbreviation: A+N+, with anosognosia and neglect; A-N+, without anosognosia but with neglect; A-N-, neither anosognosia nor neglect; SS-QOL, Stroke Specific Quality of Life Scale.
Discussion

This study aimed to investigate whether anosognosia and neglect were associated with the perceived QOL in stroke survivors. The prevalence of anosognosia was 36.73% and the coexistence of anosognosia and neglect was 22.44%, values that are slightly higher than those in previous research [2]. This study recruited right hemisphere stroke patients only, which may have higher prevalence of anosognosia [1]. Few studies have undertaken comparisons within groups to reveal the perceived QOL in stroke patients. In line with previous research, this study found that anosognosia is associated with QOL in cognition-impaired patients [15–19]. Stroke patients with anosognosia often have lesions involving a larger area [1, 3, 9], which may account for their unawareness of their disabilities, resulting in perception of better QOL. 
No previous studies have controlled the baseline data in examining the association between anosognosia and QOL. We matched the baseline characteristics as controlled variables of the A-N+ and A-N- groups with the A+N+ group in determining the relationships within groups. We did not recruit the A+N- group (group 4) as one of the sample groups because insufficient patients (N=7) in the sampling pool matched with baseline characteristics. However, we did examine the QOL of these patients and found that the SS-QOL score was significantly higher than those of the A-N+ and A-N- groups (mean ± SD= 184.14 ± 22.0, F=13.83, p=.000). This finding confirmed our result that patients with anosognosia perceived better QOL. We also found a positive relationship between anosognosia levels and QOL. In this study, the mean scores of QOL were 168.25± 29.77, 179±23.59, and 189.22±32.29 for stroke survivors with anosognosia levels of 1 (N=4), 2 (N=7), and 3 (N=9), respectively. Again, this finding revealed that the higher the levels of anosognosia, the better the QOL perceived. 
Gainottis [27] observed emotional reaction in brain damage patients, in which patients with neglect had more indifference reactions (e.g. joke, anosognosia, and minimization of their disabilities). Referring to Gainotti’s [27] findings, patients with anosognosia may deny their motor function deficit and amplify their self-care abilities. Accordingly, it is possible that high scores on the QOL reported by the patients are expression of their indifference and minimization of deficits. However, one’s behaviors are influenced by what he/she perceived. Thus, patients with anosognosia may be less motivated to seek rehabilitation because of their positive perception of QOL. Fail to obtain proper rehabilitation, especially within the golden time, stroke patients with anosognosia may lead to developing higher dependency level in the long run 
 ADDIN EN.CITE 

[4, 6–9]
. Meanwhile, safety can be another critical issue. During our QOL interview, stroke patients with anosognosia declared that they can perform ADL by themselves; some even overestimated their ability in cooking and going back to work. In addition, this study found that stroke survivors with ansognosia had poor balance level and had more fall incidents. This finding was similar to that in a previous research [28, 29], wherein anosognosia patients could only shift a small percentage of weight onto their non-paretic legs, which may be correlated with dangerous behavior. For PASS, the A+N+ group experienced difficulties in positioning supine to the non-affected side, supine to sitting on the edge of a table, and supine to sitting on the edge of a table. Health providers should co-operate with caregivers aggressively regarding safety issues to prevent the occurrence of accidents.
This study has several limitations. First, it was limited by its cross-sectional nature. The causality of the long-term effect of anosognosia on the QOL of stroke survivors was not provided. Future research should consider a longitudinal investigation of anosognosia, neglect, and HRQOL among stroke survivors to trace the natural history and causal relationships of these illnesses. Second, only anosognosia of hemiplegia in limb weakness was tested in this study. Other aspects of anosognosia, such as visual field deficit, sensory deficit and cognitive deficit, can be examined in the future. Third, some comparison values of QOL in the A-N+ group were higher than those in the A-N- group, although significant statistic difference was not reached. Further study can be conducted to examine more aspects of anosognosia to clarify the association of anosognosia, neglect, and QOL. Finally, only 60 patients were included in this study. Further studies could involve more participants, and include all combinations of anosognosia and neglect statuses to examine their association with QOL.
Conclusion
The stroke survivors with anosognosia perceived better QOL than others, in which they may fail to seek rehabilitation. They also had poor balance level and had more fall incidents. Health providers should work with caregivers aggressively in preventing accidents. 
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