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Abstract 

 
Title of Dissertation:  Anxiety, Apathy and Depression in First-Time Stroke Survivors 

   with Aphasia in the Post-Stroke Period. 

Maranda Christine Jackson, Doctorate of Philosophy, 2013 

Dissertation Directed by:  Sue Ann Thomas, PhD, RN,FAAN  

                    Professor and Assistant Dean for the Doctoral program 

         University of Maryland School of Nursing 

 Emotional disorders specifically, anxiety, apathy and depression, in the post-

stroke period are prevalent, long lasting and detrimental. Aphasia, an acquired 

communication disorder, is experienced by 40% of all stroke survivors. As the leading 

cause for disability, stroke affects multiple aspects of the stroke survivor’s life.  

Moreover, physical disability, social isolation, and emotional distress further complicate 

stroke rehabilitation compromising recovery and increasing mortality. Seventy-one 

percent of stroke studies exclude stroke survivors with aphasia. Thus, the impact of 

emotional distress in aphasic stroke survivors remains a gap within the stroke literature. 

This study examined emotional distress in first-time stroke survivors with aphasia in the 

post-stroke period.   

 A descriptive, cross-sectional study design using non-probability sampling was 

utilized. Participants were recruited from rehabilitation hospitals, the community and a 

stroke database. Using primary data collection a sample size of 16 stroke survivors was 

obtained. A battery of instruments assessing aphasia, physiological, sociological, and 



   

 

neuropsychological aspects of stroke recovery were administered in a 2-hour interview 

session.  

 Within this sample of stroke survivors with aphasia, 68.8% reported anxiety, 

100% reported apathy, and 43.8% reported depression. With the majority of the 

population reporting apathy mixed disorders were identified. Sixty-eight percent of stroke 

survivors screened for anxiety and apathy and 66.7% reported depression and apathy. The 

mean stroke severity score was 2.2. Forty-three percent were functionally independent, 

93.8% had below average neuropsychological scores, and 62.5% had left hemisphere 

lesions. Ethnicity and gender was associated with depression. Chi square analysis (p = 

.041, Fishers exact test) and Mann Whitney U associate non-blacks (n=8, Mdn=6.0) with 

higher depression scores than blacks (n=8, Mdn=2.5) (U= 12.000, z= -2.11, p=, 03).  

 Emotional distress is a pervasive in stroke survivors with aphasia. Thoughtful 

selection of instruments modified for this stroke population may effectively detect post-

stroke emotions. Despite the small sample size, this study contributes to the body of 

research by screening for social isolation, apathy, and neuropsychological status within 

this stroke sub-population. Going forward, incorporation of social, neuropsychological 

and psychological screening as standard of care in facilities serving the stroke population, 

will improve stroke outcomes in the stroke survivor with aphasia. 
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Chapter I: INTRODUCTION 

Introduction 
 Chapter one is comprised of the background, significance of the problem, study 

purpose, and significance to nursing.  The theoretical model is demonstrated and 

diagramed and the conceptual model is described. Research aims and hypothesis of this 

study are explicated. 

Background and Significance 

 Stroke, a form of cerebrovascular disease, inflicts a substantial burden upon 

society. Annually stroke affects fifteen million people worldwide, of which, 5.5 million 

will die and five million will be permanently disabled  (WHO, 2010). Further, in the 

United States, 795,000 Americans suffer a stroke, and of these 137,000 die. Additionally, 

the incidence of first-time stroke and re-current stroke is 610,000 and 187,000 

respectively (Lloyd-Jones et al., 2009). 

 Stroke is the most costly and leading cause of long term of disability on a national 

and global level. Among stroke survivors 15-30% have a long–term disability (Center for 

Disease Control, 2010; Lloyd-Jones et al., 2009). In 2005, the Behavioral Risk Factor 

Surveillance System (BRFSS) survey revealed that among stroke survivors only 30.7% 

received some form of outpatient rehabilitation (Lloyd-Jones et al., 2010). These data 

proposes a large number of disabled stroke survivors do not receiving therapies. The 

World Health Organization (WHO) estimates disability adjusted life years (DALYs) to 

exceed $61 million by the year 2020 which doubles current estimate: this makes stroke 

the leading cause of long-term disability and a leading cause of death worldwide (Santos 

et al., 2009; World Health 2010). The Centers for Disease Control and Prevention (2010), 
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estimate the financial cost for stroke in terms of lost workdays, pharmaceutical and 

medical cost in excess of $62 billion dollars; making stroke the most costly form of 

disability 

 Emotional disorders (ED), such as anxiety, apathy and depression, occurring in 

the post-stroke period are prevalent and long lasting (Dieguez, 2004 ;Narushima, 2002 

;Narushima, 2002;Yudofsky, 2004 ) Post-stroke depression (PSD) occurs in 25% to 53% 

of stroke survivors (Berg, Palomaki, Lehtihalmes, Lonnqvist, & Kaste, 2003; 

Chemerinski & Robinson, 2000; Chemerinski, Robinson, Arndt, & Kosier, 2001; 

Chemerinski, Robinson, & Kosier, 2001; Hilari et al., 2010; Narushima & Robinson, 

2002; Robinson, 2003; Sagen, Finset, et al., 2010; Sagen et al., 2009a; Salter, Bhogal, 

Foley, Jutai, & Teasell, 2007; Thomas, 2007; Whyte & Mulsant, 2002).  Estimates 

propose onset of depression in the post-stroke period occurring as early as 28 days and 

possibly lasting 3 years or longer (Astrom, Adolfsson, & Asplund, 1993; Berg et al., 

2003; Morrison, Pollard, Johnston, & MacWalter, 2005; Narushima & Robinson, 2002). 

Numerous studies emphasize untreated depression as detrimental to stroke recovery and 

possibly increasing risk for stroke recurrence. Depressed stroke survivors are six times 

more likely to have a stroke recurrence (OR= 6.3, p <. 006) than non=depressed stroke 

survivors (Whyte et al., 2004). 

 Less well studied but just as prevalent is post-stroke anxiety (PSA) (Sagen, 2010 

;Yudofsky, 2004 ) Fifty percent of stroke survivors with depression also report anxiety in 

the post-stroke period. Depression and anxiety due to a medical condition (stroke) is 

attributed to increased disability and cognitive decline. Studies indicate symptoms of 

post-stroke anxiety as occur across different settings (i.e. hospital, community, and home 
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setting) and stages (acute, rehabilitation, chronic) of stroke (Bersano, Burgio, Gattinoni, 

Canelise, & PROSIT Study Group, 2009; Duncan et al., 2005). 

 Fure, Wyller, Engedal & Thommessen (2006), analyzed manifestation of anxiety 

and depression in the ischemic stroke survivor during the acute stroke phase (within the 

first week). They detected clinically significant levels of anxiety in 26% and depression 

in 11% of the respective population. Early recognition, treatment and interventions to 

counteract the deleterious effects of anxiety and depression may improve quality of life, 

functional outcomes and mortality (Fure et al., 2006). 

 Apathy, a common neuropsychiatric disorder, negatively affects recovery and 

outcomes in the stroke survivor (Hama, Yamashita, Shigenobu, Watanabe, Hiramoto, et 

al., 2007; Jorge, Starkstein, & Robinson, 2010; Marin, Firinciogullari, & Biedrycki, 

1994; Marin, Fogel, Hawkins, Duffy, & Krupp, 1995; Sagen et al., 2009b; Starkstein, 

Fedoroff, Price, Leiguarda, & Robinson, 1993; van Reekum, Stuss, & Ostrander, 2005).  

Apathy is manifested by decreases in motivation, emotion, initiative, goal-directed 

behavior, and akinesthesia. Several studies indicate support apathy as affecting 25% to 

50% of stroke survivors (Jorge et al., 2010; Starkstein et al., 1993; van Reekum et al., 

2005). Apathy differs from depression in that apathy is 1) recognized as a syndrome and 

not a diagnosis, 2) related to lack or inhibition of motivation. On the other hand, 

depression is manifested as the presence of anhedonia and emotional distress. 

 Research studies exploring apathy during the post-stroke period confirm apathy as 

an independent disorder influential in the recovery of functional abilities (Angelelli et al., 

2004; Hama, Yamashita, Shigenobu, Watanabe, Hiramoto, et al., 2007; Sagen, Finset, et 

al., 2010). At present the DSM-IV has not formally defined apathy or recognize apathy as 
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a diagnosable syndrome. Hama et al. (2007) associated poor recovery of function in 

apathetic stroke survivors (N=237).  

 Aphasia, an acquired communication disorder, is experienced by 40% of all 

stroke survivors (Berthier, 2005; Engelter et al., 2006; Poslawsky, Schuurmans, 

Lindeman, Hafsteinsdottir, & Rehabilitation Guideline Stroke Working Group, 2010; 

Salter, Jutai, Foley, Hellings, & Teasell, 2006). Twenty to thirty-eight percent of stroke 

survivors have or have experienced some form of aphasia. Often a presenting sign of 

stroke, 85% of aphasic cases are a direct result of stroke.  In the United States, 1 million 

persons or 1% of the population are living with either partial or complete aphasia. By 

2020, this number is expected to double according to (American Speech-Language, 2010) 

An the United States in an increasingly aging population, improved stroke survival rates, 

and increased incidence of stroke after age 55 are reasons for the increases. 

 While the incidence of anxiety, apathy, and depression in non-aphasic stroke 

survivors is well documented, little is known about the emotional distress experienced by 

aphasic stroke survivors. The presence of impaired speech or the remaining inability to 

communicate is one reason aphasics are frequently excluded from the majority of stroke 

research studies (Carson et al., 2000; Hilari et al., 2010; Sagen, Finset, et al., 2010; 

Sutcliffe & Lincoln, 1998; Thomas, 2007; Townend, Brady, & McLaughlan, 2007a).  

 Anxiety, apathy, depression, and aphasia disrupt the social structure and 

relationships of stroke survivors. Mukherjee, Levin, & Heller (2006) emphasize the loss 

of social structure during the post-stroke period. Thus, renegotiation of social contacts, 

(i.e. friends, church member, employee) social roles (i.e. mother, father, husband, wife), 

and social events in the post-stroke phase are essential for viable stroke recovery 
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(Mukherjee, Levin, & Heller, 2006). Inability to accomplish this leads to social isolation 

and intensifies emotional distress. Boden-Albal, Litwik, Elkind, Rundek & Sacco (2005), 

performed a prospective, cohort study examining stroke and social isolation. Study 

results determined pre-stroke isolation as predictive of post-stroke outcomes such as 

myocardial infarction, depression and recurrent stroke, which increases mortality. 

 In summary, aphasia complicates stroke recovery often precipitating social 

isolation and inciting emotional distress. Numerous studies acknowledge a gap of 

knowledge exist in regard to emotional distress in the post-stroke survivor. Many of the 

instruments used to measure anxiety, apathy, and depression in stroke survivors are not 

validated in the aphasic population (Benaim, Cailly, Perennou, & Pelissier, 2004; Hacker, 

Stark, & Thomas, 2010; Sutcliffe & Lincoln, 1998). Stroke survivors with aphasia and 

cognitive impairment should be included in stroke research to improve instrument 

precision and generalizability of study results (Townend et al., 2007a; Townend, Brady, 

& McLaughlan, 2007b). Knowledge gained by including aphasics into stroke research 

may improve quality of life, stroke related outcomes, decrease social isolation and 

mortality. 

Significance to Nursing 

 The ability to communicate effectively is a basic human need; nurtured and 

refined from birth. The ability to understand and be understood is used to gauge ones 

intelligence, social status, and psychological well being. Nursings ability to communicate 

and advocate for patients can determine the outcomes experienced by the patient. Nursing 

serves as the mediator between the aphasic stroke survivor and the healthcare team. Prior 

to receiving speech therapy nursing interventions are incorporated in attempt to amplify 
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the aphasia stroke survivors’ ability to effectively communicate. For the stroke survivor 

fortunate enough to recover their speech, often nursing is the first to notice and encourage 

the survivor in their recovery. Nurses frequently are the one who initially notice signs and 

symptoms of depression, apathy, and anxiety in the stroke survivor with aphasia. 

Instruments have been developed to screen for psychological distress in the aphasic 

stroke survivor may help to quantify this distress (Benaim et al., 2004; Hacker et al., 

2010; Sutcliffe & Lincoln, 1998). Early detection and treatment of depression and anxiety 

can improve rehabilitation outcomes, improve quality of life and decrease mortality in the 

aphasic stroke survivor. 

Purpose of the Study 

 The purpose of this research study was to describe stroke related characteristics 

descriptive of emotional distress (anxiety, apathy, and depression) in the first-time stroke 

survivor with aphasia in the post-stroke period. The Biopsychosocial Model explicated 

the interrelatedness of the stroke factors. This was accomplished by 1) Assessing the 

feasibility of exploring emotional distress namely anxiety, apathy and depression of 

stroke survivors with aphasia, 2) Describing the characteristics of the first-time stroke 

survivor with aphasia as associated with sociological, physiological and post-stroke 

characteristics, 3) and describing characteristics associated with emotional distress in 

first-time stroke survivors with aphasia using the Biopsychosocial Model to identify 

sociological, physiological and post-stroke related factors . 
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Theoretical Model 

 The Biopsychosocial Model of Health Belief for the aphasic stroke survivor. 

The Biopsychosocial Model (BPSM) by Engel was selected as the guiding framework for 

the study (Lakhan, 2006). As depicted in Figure 1, the BPSM acknowledges the inter-

relatedness of biological, psychological, and social influences in the maintenance of 

health or development of disease (Hoffman & Driscoll, 2000).  For the purposes of this 

study the biological aspect will be translated and associated with the physiological factors 

related to stroke.  At one time stroke was viewed from a pure physiological medical 

perspective. Recently stroke research has focused on other variables capable of initiating 

a stroke. The interplay between social influences, psychological mood disorders, and 

physiological risk factors each sufficient to precipitate, modulate or exacerbate 

cardiovascular disease and stroke (Avendano et al., 2006; Narushima & Robinson, 2002; 

Whyte & Mulsant, 2002). 

Psychological Realm 

 The psychological realm entails the emotional factors of anxiety, apathy and 

depressions and their ability to exacerbate post-stroke disability contributing to social 

isolation thereby increasing mortality. Stroke survivors have the highest rate of 

depression than any other illness (M. Folstein, Maiberger, & McHugh, 1977; Robinson, 

2003; Santos et al., 2009; Whyte & Mulsant, 2002). Evidence supports depression as a 

significant factor associated with impaired cognition, functional decline, and the possible 

development of physiologic illness (i.e. stroke, myocardial infarction) (Dieguez, Staub, 

Bruggimann, & Bogousslavsky, 2004). Astrom, Adolfsson, & Asplund (1993), propose t 
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that PSD in the acute phase  psychological factors and PSD in the chronic phase to self-

realization of stroke disability. Twenty-five percent of stroke survivors report anxiety at 

baseline occurrence of the stroke and 20% report anxiety at 3 months after the event.  
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Social Realm 
 
 For post-stroke survivors, the social realm is detrimentally impacted by the 

emergence of aphasia (the inability to communicate), social isolation, and loss of role as 

precipitating anxiety, apathy, depression, and disability. The precipitating lack of social 

structure and depression are indicators for poor health, social isolation, and diminished 

quality of life in stroke survivors (Boden-Albala, Litwak, Elkind, Rundek, & Sacco, 

2005; Mukherjee et al., 2006). Lewis, Dennis, O-Rouke, & Sharpe (2001), studied 

optimism and stroke recovery. Stroke survivors with an optimistic mindset and a 

supportive interactive social environment had improved survival at 6 months. This study 

emphasizes the importance of utilization of an instrument to screen for anxiety and 

depression with the assertion that proper treatment of anxiety and depression improves 

survival rate and attenuate disability post-stroke. 

Physiological Realm 

 The physiological realm represents the modifiable and non-modifiable factors 

associated with cerebrovascular health and disease (Figure 2). Age, gender, and ethnicity 

represent non-modifiable physiological factors for stroke (Goldstein et al., 2006). 

Numerous modifiable risk factors contribute to risk for stroke including diabetes mellitus, 

hypertension, and hyperlipidemia. Current research exploring lesion location and 

development of depression in stroke survivors with anosognia (inability to detect 

disability) emphasize a physiological component to post-stroke depression (PSD) (Whyte 

& Mulsant, 2002). 
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Conceptual Framework 

Psychological Distress and the Aphasic Stroke Survivor. 

Conceptualizing Depression 

 Anxiety, apathy, and depression are three factors common to the post-stroke 

survivor.  Depression in the post-stroke survivor has been identified as a “natural 

progression” following the initial impact of a stroke. The presence of post-stroke 

depression is associated with increased cognitive retardation, impaired rehabilitation, 

diminished quality of life, and higher mortality (Chemerinski, Robinson, Arndt, et al., 

2001; A. House, Knapp, Bamford, & Vail, 2001; Narushima, Chan, Kosier, & Robinson, 

2003; Paolucci, 2008; Paradiso, Ohkubo, & Robinson, 1997; Thomas, 2007).  The 

assumption is the incidence of depression exists in the aphasic population at the same rate 

as the stroke population without communication deficits (Townend et al., 2007a, 2007b). 

However, the vast majority of studies exclude those with aphasia from such research 

studies. 

Conceptualizing Anxiety 

 Anxiety, a psychiatric disorder, is often present in some level of severity in 

persons with depression and contributes to increased disability (Brenes et al., 2005; 

Castillo, Starkstein, Fedoroff, Price, & Robinson, 1993). Research indicates as 

individuals reach their geriatric years, level of anxiety tends to decrease (Lenze, 2000). In 

the post-stroke survivor this is not necessarily the case. Castillo, Starkstein, Fedoroff, 

Price, & Robinson researched generalized anxiety disorder (GAD) in the post-stroke 

survivor.  Excluding the six-month criteria for diagnosis, they concluded post-stroke 
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GAD occurs in 11% of non-depressed survivors and 26.9% of those with depression; in 

survivors with depression and left hemisphere lesion, and exist in (61.5%) survivors with 

right or left hemisphere strokes and depression (Castillo, 1993 ;Castillo ;Yudofsky, 2004; 

Stein, 2004 )Once again this study excluded persons with cognitive and communication 

deficits. Stroke research has associated development of post-stroke anxiety to medical 

reason (the stroke insult), lesions location (cortical and frontal area), neurochemical 

fluctuations  (decreased serotonin), and realization of disability (Starkstein, 1991;Whyte, 

2002; Castillo, 1993; Yudofsky, 2004). 

Conceptualizing Apathy 

 Apathy, a psychological syndrome, frequently is mistaken for depression or 

overlooked.  Apathy is defined as a lack of goal directed behaviors manifested by loss or 

lack of motivation (Jorge et al., 2010; Marin, 1991; Marin et al., 1995; Starkstein et al., 

1993), initiative (Angelelli et al., 2004), interest or concern not attributed to emotional 

upset, impaired cognition, or decreased level of consciousness  (Marin et al., 1994; 

Starkstein & Leentjens, 2008; van Reekum et al., 2005). 

 Over the last fifteen years, select research studies have acknowledged apathy’ 

presence in the post-stroke period (Angelelli et al., 2004; Levy et al., 1998; Paolucci, 

2008; Sagen, Finset, et al., 2010). Many of these studies exclude aphasic stroke survivors. 

Often recognized within the neuropsychiatric population, symptoms of apathy are 

recognized within the post-stroke population (Angelelli et al., 2004; Brodaty et al., 2005; 

Paolucci, 2008; Sagen, Finset, et al., 2010). Research studies identify increased age 

(Okada, Kobayashi, Yamagata, Takahashi, & Yamaguchi, 1997), dementia  (Sagen, 

Faerden, et al., 2010; Sagen, Finset, et al., 2010),  impaired cognition  (Starkstein et al., 
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1993) and decreased functional ability (Hama, Yamashita, Shigenobu, Watanabe, 

Hiramoto, et al., 2007; Santa et al., 2008) as indicators associated with apathy. Numerous 

studies seeking to differentiate apathy and depression based on diagnosis are supported 

within the literature.  Based on diagnosis, dementia (Marin et al., 1994), Alzheimers 

(Marin et al., 1994) , major depression  (Jorge et al., 2010) , stroke severity  (van Reekum 

et al., 2005)  and stroke topography  (Brodaty et al., 2005; Levy et al., 1998) are 

significantly associated with apathy. 

 Within a biopsychosocial framework, apathy, depression, and anxiety are 

independent psychological factors associated with emotional distress in stroke survivors. 

While the summary of the literature is based within different philosophical disciplines or 

may lack a theoretical framework the summary of stroke research recites the interplay 

between the physical burden, emotional distress and social isolation identified by the 

stroke survivor.  However, in the aphasic stroke survivor little in known regarding the 

association of these factors and their impact outcomes (Starkstein et al., 1993). 
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Sociological factors and the aphasic stroke survivor. 

 Social isolation, impaired communication, and loss of role are sociological factors 

often experienced by the stroke survivor with aphasia (Eslinger, Parkinson, & Shamay, 

2002; Karelina et al., 2009; Mukherjee et al., 2006).  In times of distress (physical, 

psychological, financial), the social structure an individual has established determined 

their ability to survive and thrive in a difficult time. Eslinger, Parkinson, & Shamay 

(2002), explored emotional and social responses during the post-stroke recovery period. 

They determined the ability to adapt socially is determined by numerous factors. 

Coherent cognitive function, appropriate emotional responses, ability to express oneself, 

and acute perception are essential functions for social interaction. Research identifies lack 

of social support as an independent factor in post-stroke depression, diminished quality of 

life, exacerbation of cognitive decline, rehabilitation impairment, and increased mortality 

among stroke survivors (Biordi & Nicholson; Brummett et al., 2001; Glass, Matchar, 

Belyea, & Feussner, 1993; Hilari et al., 2010; J. House, 2001; J. House, Landis, & 

Umberson, 1988; Lubben et al., 2006; Mistry et al., 2001; Nicholson, 2009; Salter, Foley, 

& Teasell, 2010). 

 Salter, Foley & Teasel (2009), conducted a literature review to identify 

interventions capable of attenuating post-stroke depression and enhance social support. 

Their literature review identified early incorporation of rehabilitation, frequent and 

consistent meeting with patient advocates, continuous assessment for presence of mood 

disorders, and incorporation of counseling as therapeutic social support interventions.  

All the research studies in the literature review excluded stroke survivors. 
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Physiological factors and the aphasic stroke survivor. 

 The American Heart Association (AHA) contributes the development of 

cardiovascular disease to three categorical risk factors.  Non-modifiable, modifiable, and 

potentially modifiable risk factors are strongly supported within the stroke literature in 

the development of stroke (Adams et al., 2008; Lloyd-Jones et al., 2010; Sacco et al., 

1997) (Table 1). A risk factor is defined as any genetic, physiological, environmental, 

psychological, chemical element capable of predisposing an individual to the 

development of a disease (Sacco, 2001; Sacco et al., 1997; Venes et al., 1997).  Age, 

ethnicity, gender, heredity and genetic disorders are considered non-modifiable risk 

factors increasing an individual’s propensity toward a stroke (Lloyd-Jones et al., 2010; 

Meschia, 2005; Romero, 2007; Sacco, 2001). Individuals with these factors are at 

significantly increased risk for stroke requiring stroke education, aggressive 

implementation of primary prevention strategies and treatments to prevent stroke 

(Goldstein et al., 2006). 

 Modifiable and potentially non-modifiable risk factors increase an individual’s 

risk for stroke. Atrial fibrillation, hypertension, diabetes mellitus, cigarette smoking, and 

obesity are considered modifiable risk factors. Numerous research studies support disease 

specific treatment and management as decreasing risk of stroke. Metabolic syndrome, 

oral contraceptives, hyperhomocysteinemia, hypercoagulability, and inflammation to 

name a few are considered potentially modifiable risk factors. The later potential 

modifiable risk factors lack randomized trails or epidemiological studies to substantiate 

how treatment specific interventions decrease stroke risk (Goldstein et al., 2006). 
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Table 1 

Non-Modifiable and Modifiable Risk Factors for Stroke 

Non-Modifiable Risk Factors   Modifiable Risk Factors 

Age   Diabetes Mellitus 

Ethnicity   Hypertension 

Gender   Hyperlipidemia 

Note. This is not an exhaustive list of non-modifiable, modifiable, and potential risk 

factors (Lloyd-Jones et al., 2010).   

 

Research Aims and Hypothesis 

 The purpose of this research study was to explore stroke related characteristics 

descriptive of emotional distress (anxiety, apathy and depression) in the first time stroke 

survivor with aphasia in the post-stroke period. The Biopsychosocial model explicated 

the interrelatedness of the stroke factors. The following aims and hypothesis are 

proposed.   

Aim 1: To assess the feasibility of exploring emotional distress specifically anxiety, 

 apathy and depression in first-time stroke survivors with aphasia in the post-

 stroke period. 

Aim 2: To identify the social, physiological, and post-stroke related characteristics in 

 first-time stroke survivors with aphasia in the post-stroke period. 

Aim 3: Describe characteristics associated with emotional distress (anxiety, apathy, and 

 depression)  in first-time stroke with aphasia in the post-stroke period utilizing the 

 Biopsychosocial model to identify sociological (marital status, socioeconomic 

 status, living arrangements and social isolation), physiological (diabetes mellitus, 
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 hyperlipidemia, and  hypertension) and post-stroke disability factors (stroke 

 severity, lesion topography, cognition, neuropsychological status, and 

 functional ability).  

A. Describe characteristics of anxiety. 

Hypothesis 1a: Demographic characteristics (age, ethnicity, and gender) will be   

 associated with anxiety in the first-time stroke survivors with aphasia in   

 the post-stroke period. 

Hypothesis 1b: Sociological characteristics (relationship status, socioeconomic   

 level, living arrangement, and social isolation) will be associated with   

 anxiety in first-time stroke survivors with aphasia in the post-stroke   

 period. 

Hypothesis 1c: Physiologic characteristics (Diabetes mellitus, hypertension, and   

 hyperlipidemia) will be associated with anxiety in first-time stroke    

 survivors with aphasia in the post-stroke period. 

Hypothesis 1d: Post stroke disability characteristics (stroke severity, lesion   

 topography, cognition, neuropsychological status, and functional ability)   

 will be  associated with anxiety in first-time stroke survivors with aphasia   

 in the post-stroke period. 

B. Describe the characteristics of apathy.  

Hypothesis 2a: Demographic characteristics (age, ethnicity, and gender) will be 

 associated with apathy in the first-time stroke survivors with aphasia in the post- 

 stroke period. 
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Hypothesis 2b: Sociological characteristics (relationship status, socioeconomic level, 

 living arrangement, and social isolation) will be associated with apathy in first-

 time stroke survivors with aphasia in the post-stroke period. 

Hypothesis 2c: Physiologic characteristics (Diabetes mellitus, hypertension, and 

 hyperlipidemia) will be associated with apathy in first-time stroke survivors with 

 aphasia in the post-stroke period. 

Hypothesis 2d: Post stroke disability characteristics (stroke severity, lesion 

 topography, cognition, neuropsychological status, and functional ability) will be 

 associated with apathy in first-time stroke survivors with aphasia in the post-

 stroke period. 

C. Describe characteristics of depression. 

Hypothesis 3a: Demographic characteristics (age, ethnicity, and gender) will be 

 associated with depression in the first-time stroke survivors with aphasia in the 

 post-stroke period. 

Hypothesis 3b: Sociological characteristics (relationship status, socioeconomic level, 

 living arrangement, and social isolation) will be associated with depression in 

 first-time stroke survivors with aphasia in the post-stroke period. 

Hypothesis 3c: Physiologic characteristics (Diabetes mellitus, hypertension, and 

 hyperlipidemia) will be associated with depression in first-time stroke survivors 

 with aphasia in the post-stroke period. 

Hypothesis 3d: Post stroke disability characteristics (stroke severity, lesion 

 topography, cognition, neuropsychological status, and functional ability) will be 
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 associated with depression in first-time stroke survivors with aphasia in the post-

 stroke period. 

Assumptions 

The Biopsychosocial model assumes the following: 

1. The aphasic stroke survivor follows the same recovery trajectory process as 

stroke survivors without aphasia. 

2. Stroke survivors with aphasia behave and respond in the same manner as 

stroke survivors without aphasia. 

3. The instruments chosen are able to capture the concepts of measure in the 

aphasic population. 

4. Functional ability is determined by psychological factors more so than 

biological factors. 

Definitions 

 Anxiety is a neuropsychiatric disorder as a result of a physiologic or 

neurobiological, stimuli resulting in excessive worry or apprehension. The Diagnostic 

Statistical Manual of Mental Disorders (DSM-IV) criteria as the presence of excessive 

worry, restlessness, fatigue, sleep difficulties difficulty concentrating, irritability and 

muscle tension (American Psychological Association, 1994). Operationally defined as 

Hospital Anxiety and Depression Scale Anxiety (HADS-A) subscale score of four or total 

HADS score of eight or higher 

 Apathy is a neuropsychiatric disorder resulting in a lack of motivation not 

attributed to impairment of intellect, emotional distress, or a decreased level of 

consciousness. This results in having the ability but lacking the drive to carry out the 
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action. Operationally defined by the modified Apathy Evaluation scale-10 (AES) with cut 

score of 19 to 40 indicative of apathy.  

 Aphasia: is a cognitive impairment affecting the speech center in the brain 

resulting in inability to formulate or comprehend language (Axer, 2000; Berthier, 2005).  

This speech impairment may affect the expressive (Broca’s’) or receptive (Wernicke’s’) 

areas of the brain associated with language. Often hybrid of both disorders can occur 

(Axer, 2000; Hobdell, 2004). Operationally defined by FAST score of 27 for persons 

under age 60 and 25 for persons more than 61 years of age. 

 Hemorrhagic stroke: is a form of stroke due to disruption of blood flow due to 

loss of vessel integrity (arterial-venous or cavernous vascular malformations, cerebral 

aneurysm, hypertension, or amyloid formations) resulting in extravasation of blood into 

or throughout the parenchyma resulting in development of focal neurological deficits 

(Hinkle, 2004). Operationally defined by radiologic imaging with evidence of hyper-

density or extravasation of blood into the brain parenchyma. Clinical assessment may 

identify changes in level of consciousness, changes in cognitive status (i.e. aphasia, 

apraxia, agnostia), sensory-motor deficits (hemiplegia, neglect syndrome, paresthesia), 

and impairment of cranial nerve function. 

 Ischemic stroke: Is one form of stroke causing injury to the cerebral tissue as a 

result of impaired blood flow resulting in development of focal neurological deficit 

(Hinkle, 2004). Operationally defined by radiologic imaging with evidence of 

hypodensity or ischemia. Clinical findings may identify in level of consciousness, 

changes in cognitive status (i.e. aphasia, apraxia, agnostia), sensory-motor deficits 

(hemiplegia, neglect syndrome, paresthesia), and impairment of cranial nerve function. 
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 Post-Stroke Depression: is a neuropsychiatric mood disorder occurring within 

the context of a clinically apparent stroke and may be determined as minor or severe 

(Robinson, 2003; Salter et al., 2007; Whyte & Mulsant, 2002). The Diagnostic Statistical 

Manual of Mental Disorders (DSM-IV) criteria as the existence of 5 or more of the 

following symptoms that persist for a 2-week period. Symptoms include depressed mood, 

weight change, sleep disorder, fatigue, feeling worthless, anhedonia (loss of pleasure), 

psychomotor retardation, inability to concentrate, recurrent thoughts of death (American 

Psychological Association, 1994; Robinson, 2003; Santos et al., 2009; Whyte & Mulsant, 

2002). Operationally defined by Hospital Anxiety and Depression Scale with a 

depression (HADS-D) sub score of four or total HADS score of more than eight.  On the 

Community Stroke Aphasic Depression Questionnaire (CSADQ-10) a score of fourteen 

or higher will be indicative of depression. 

 Social Isolation is defined as the voluntary or involuntary withdrawal (physical, 

or psychological) from established social networks by evasion of communication or 

contact. This may be precipitated by psychological, medical, physiological, or behavioral 

factors (Biordi & Nicholson; Boden-Albala et al., 2005; Brummett et al., 2001; Lubben et 

al., 2006). Operationally defined by Lubben Social network Scale (LSNS-6) score of 12 

or less indicates high risk for isolation and a score of 6 or less indicating social isolation. 

 Stroke survivor: is an individual that has survived an injury occurring to the 

brain as a result of a stricture, clot, blockage or rupture of a blood vessel within the brain. 

This disruption of cerebral blood flow hinders the delivery of oxygen and nutrients 

resulting in cerebral or retinal cell death (Saver, 2008).  Operationally defined as history 

of stroke with or without aphasia, residual cognitive deficits, sensory-motor, deficits, or 
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psychological findings consistent with cerebral infarction or hemorrhagic lesion lasting 

longer than three weeks. 

 Post stroke time period is defined as the period of time after an acute stroke 

event has occurred. Operationally defined as the period of time the stroke survivor is 

considered out of the acute stroke time period.  This may entail the first few weeks or 

years after the initial stroke insult. 

Limitations 

 Limitations of this study are related to study design, sampling and 

generalizability. 

1. The descriptive, cross sectional study design provides a transient glimpse of the 

depression, apathy, and anxiety phenomena as opposed to a longitudinal approach 

capable of trending the phenomena (Polit & Beck, 2004; Shadish, Cook, & 

Campbell, 2002). 

2. Non-probability sampling in the form of purposive sampling methods limits study 

generalizability within the stroke population. The stroke literature strongly 

emphasizes the need to research this vulnerable strata within the stroke population 

(Polit & Beck, 2004; Shadish et al., 2002). 

3. Due to the specific inclusion criteria study results may not be generalizable to the 

rest of the stroke population 

4. Study results will be limited to stroke survivors with aphasia 

5. Use of instruments with a strong record of reliability and validity in the stroke 

population yet, limited utilization in stroke population in stroke survivors with 

aphasia. 
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Study Strengths 

 Strengths of this research study are patients were evaluated in their natural 

environment or an environment of their choice. Stroke survivors identified their trusted 

observer to complete two of the measures. Stroke survivors were able to debrief about the 

events surrounding their stroke and ongoing recovery. The instruments explored social, 

psychological, health related and post stroke factors the stroke survivors expressed most 

concern about.  

Summary 

 Chapter one summarizes the impact of stroke from a global and national 

perspective. The stroke literature acknowledges a gap in stroke research due to the 

exclusion of stroke survivors with aphasia from the majority of studies. Numerous well-

known and less well-known risk factors increasing the propensity for stroke are cited. 

Stroke impacts the survivor’s life on a physiological, psychological, and sociological 

level. The Biopsychosocial Model was utilized showing the interrelationship between 

these factors and development of anxiety and depression in the aphasic stroke survivor. 
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CHAPTER II: LITERATURE REVIEW 

Literature Search 

 A literature search was performed using a computerized database. MEDLINE 

(1950 to current daily updates), Cumulative Index for Nursing and Allied Health 

Literature (CINAHL), PubMed MEDLINE, and PsychINFO were utilized for searches. 

Searches were limited to resources written in English. Keywords utilized for the search 

were entered as individual and combinations of the following terms: “stroke”, 

“cerebrovascular accident”, “CVA”, ”depression”, “post-stroke depression”, “anxiety”, 

“apathy” “aphasia”, “ communication disorder”, “language disorder”, “social isolation”, 

Over 35 studies analyzing anxiety and depression and apathy were obtained on stroke 

survivors with less then half including aphasics. 

Introduction to Literature Search 

 Among stroke studies 71% exclude persons with aphasia (Paolucci, 2008; 

Townend et al., 2007a). Inability to communicate, impaired cognition, and instrument 

limitations within the aphasic population is reasons cited for study exclusion.  Because 

aphasia is associated with stroke severity and disability the presence of emotional, 

distress among aphasic stroke survivors does seem inevitable (Sagen, Finset, et al., 2010; 

Wade, Hewer, David, & Enderby, 1986).  

Aphasia and the Stroke Survivor 

Aphasia Defined 

 Aphasia is defined as an acquired language disorder resulting from damage to the 

cerebral structures intimately associated with formulation, production and expression of 
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language (Benson & Ardila, 1993; Berthier, 2005; LaPointe, 2005; Spreen & Risser, 

2003). The complexity of cerebral structures and networks that comprise and innervate 

the speech center make aphasia a multi-dimensional disorder. Language expression, 

verbal comprehension, writing, and reading abilities are a few of the rudimentary 

functions disrupted by aphasia (Benson & Ardila, 1993). 

Effects of aphasia and the Stroke Survivor 

 Aphasia, an acquired communication disorder, is experienced by 40% of all 

stroke survivors (Berthier, 2005; Engelter et al., 2006; Poslawsky et al., 2010; Salter, 

Jutai, Foley, et al., 2006). In the United States, almost one million Americans have 

aphasia. Among persons living with aphasia, 85% acquire the disorder as a result of 

injury to the speech center in the brain. Future estimate anticipate the prevalence of 

aphasia to double. An increasingly aged population, increased incidence of stroke after 55 

years of age, and longer life expectancy are reasons cited for the increase. The tragedy of 

an acquired language deficit, aphasia, is its sudden negative impact on psychological 

well-being, social relationships, and life expectancy. Aphasia in the stroke survivor is a 

precursor for social isolation. Studies report social isolation as an understudied factor in 

stroke recovery and outcome (Glass et al., 1993; Karelina et al., 2009). Once language 

patterns are learned, utilized, and mastered they are associated with the individual. When 

language is suddenly impaired or lost social identity, social role, social relationships, and 

social status are significantly compromised (LaPointe, 2005). 

Variations of Aphasia 

 Aphasia classification is based on numerous factors specifically topography of 

cerebral injury (Broca’s, Wernicke’s, Transcortical, Global, Conduction, and Anomia), 
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characteristics of the language pattern (fluency versus non-fluent, expressive versus 

receptive patterns, and motor versus sensory deficits) in addition to various combinations. 

A stroke may occur within any area of the brain. The language area is located in the 

dominant cerebral hemisphere. It is estimated 93% of right-handed and 70% of left-

handed people are left hemisphere dominant in regard to speech (Bear, Connors, & 

Paradiso, 2007). Stroke occurring in the left cerebral hemisphere are associated with 

aphasia, increased stroke severity, and poor functional recovery (Kyrozis et al., 2009; 

Laska, Hellblom, Murray, Kahan, & von Arbin, 2001; Pedersen, Vinter, & Olsen, 2004). 

Expressive Aphasia 

 Broca’s aphasia is the most common form affecting the verbal expression of 

language. The cerebral area associated with motor control of the lips and mouth is 

associated with Broca’s aphasia. Non-fluent speech, one to two word phrases (telegraphic 

speech), slow speech, overuse of nouns and underuse of adverbs (agrammatism), inability 

to find words (anomia), word-substitution and misuse (paraphrasic errors), are hallmark 

features of Broca’s aphasia (Kearns, 2005). Comprehension and understanding of 

language often appears unaffected yet complex reasoning may be questionable. Within 

the speech cycle it is proposed that Broca’s aphasia occurs in the later phase (Bear et al., 

2007) . 

Receptive Aphasia 

 Wernicke’s aphasia is fluent and grammatically correct; however, the ability to 

comprehend and understand the spoken word is lacking. Despite fluency in speech 

language content consist of substitution of words (paraphasic errors), use of jargon, 

nonsensical phrasing, and inability to follow verbal command (Caspari, 2005). 
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Wernicke’s aphasia originates in the superior temporal gyrus of the cerebral cortex. 

Within this area lies our ability to hear sounds, comprehend their meaning, and translate 

meaning into words. Within the speech cycle, Wernicke’s influences the early phase of 

the speech cycle. While the ability to speak is unaffected the content is misconstrued and 

makes no sense (Bear et al., 2007). 

Transcortical Aphasia 

 Transcortical aphasia is characterized by repetitive speaking ability in the 

presence of expressive or receptive aprosody (Cimino-Knight, Hollingsworth, & 

Gonzalez-Rothi, 2005). Transcortical aphasia may be classified as sensory, motor or 

mixed. Incomplete damage to fibers traversing through the frontal lobes, parietal lobes, 

and the right and left perisylvian fissure are identified in the development of transcortical 

aphasia. Frontal lobe damage is associated with inability to initiate conversation while 

sparing of the right perisylvian fissure enable repetition skills to function. Often 

categorized with expressive aphasia transcortical sensory aphasia has normal phonetic 

tone and rhythm. However, the verbal output content is associated with inarticulate 

ramblings of trite phrases, impaired naming ability, word-finding pauses, and repetitive 

phrasing (echolalia). While verbal reading skills are proficient the ability to comprehend 

the material is impaired. Hallmark signs of mixed transcortical aphasia are substandard 

language comprehension, limited verbal output, and intentional or compulsive repetition. 

Transcortical aphasias are responsive to speech therapy and behavioral training. 

Global Aphasia 

 Global aphasia is characterized by non-fluency of speech and severe disruptions 

in receptive, expressive, sensory, and motor speech patterns. Collins defines global 
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aphasia as “ a severe acquired impairment of communicative ability across all languages 

modalities. No single communicative modality is preserved. Visual nonverbal problem-

solving abilities are often severely depressed as well are usually compatible with 

language performance. Patients may also have severe volitional performance deficits as 

well” (Collins, 2005). Damage to the left cerebral hemisphere or areas associated with 

language formation are identified with global aphasia. Strokes originating from the 

middle cerebral artery are frequently attributed to global aphasia due to its extensive 

vascular coverage. 

Conduction Aphasia 

 Conduction aphasias occur when the two speech centers within the brain are 

interrupted. Numerous hypotheses exist as to the origins of conduction aphasia. The 

underlying hypothetical themes emphasize variations of neuroanatomic models 

emphasizing an interruption of fibers communicating between the two separate speech 

centers associated with language. Increased phonomic paraphasias, sufficient prosody, 

fluency of speech, comprehension deficits, anomia, sparing of grammatical ability, and 

disruption of repetition skills are characteristics of a conduction aphasia (Simmons-

Mackie, 2005 ). The arcuate fasiculus, marginal gyrus, insula and auditory structures 

located in the left hemisphere are identified as instrumental in conduction aphasia 

(Simmons-Mackie, 2005 ). Often mistaken as a mild form of Wernicke’s aphasia, 

conduction aphasia stem from damage to distinct areas within each speech center versus 

the speech center as a whole. Permitting the emergence of subtle characteristics identified 

with each speech center. 
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Anomia 

 Anomia is the most frequent form of aphasia characterized by inability to retrieve 

words or names in the presence of spontaneous fluency of speech.  Word substitution, 

mild comprehension impairment, frequent pauses and circumlocutions in language 

patterns often exist. Damage to the inferior temporal lobe is the cerebral area associated 

with anomia (Bear et al., 2007). 

 Speech Recovery and the Aphasic Stroke Survivor 

 The aphasic first time stroke survivor experiences the greatest recovery of speech 

in the first 3 months post-stroke  (Bakheit, Shaw, Carrington, & Griffiths, 2007; 

Kauhanen et al., 2000); Kaunanen et al. (2000); (Lazar et al., 2010; Pedersen et al., 

2004). The Copenhagen Aphasia study conducted by Pedersen,Vinter, & Olsen (2004), 

examined the frequency of aphasia based on type in first ever stroke survivors. Of 473 

aphasic patients, 203 were first-ever stroke survivors. Types of aphasia on study 

admission were 32% (n=65) Global aphasia, 25% (n = 50) Anomia, 16% (n = 32) 

Wernicke’s, 12% (n = 25) Broca’s 7% (n = 14) transcortical sensory, 5% (n = 10) 

conduction aphasia.  At one year, 103 participants were lost to death, disability or 

dementia from which 61% (n = 51) of all patients still manifested aphasia. Thirty-nine 

percent (n = 33) were no longer aphasic, 29% (n = 24) were anomic, 13% (n =11) had 

Broca’s aphasia 7% (n = 6) global aphasia, and 5% (n = 4) had Wernicke’s aphasia 

(Pedersen et al., 2004). 

 Bakheit, Shaw, Carrington & Griffiths (2007) examined the improvement of 

aphasia based on type over one year. Among stroke survivors (N= 62) those with Broca’s 

aphasia (n =19) experienced better recover then other aphasia types (p= < 0.001) 
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(Wernicke, global, anomic, conduction). Studies exploring the speech recovery based on 

aphasia type are inconsistent and have methodological issues. 

Psychosocial Implications of Aphasia and the Stroke Survivor 

 Aphasia effects one-third of first-time stroke survivors placing them at increased 

risk for psychological distress and social isolation.  Hilari et al. (2010) explored 

psychological distress in (N= 96) aphasic stroke survivors over a time period of six 

months. They conclude stroke severity at baseline as a significant predictor of 

psychological distress (r = 0.30, p = < 0.01).  At three  (r = - 0.37, p = 0.001;) and six  (r= 

-0.48, p < 0.001) months the social factors of loneliness was identified as influential in 

the development of psychological distress. They conclude loneliness and stroke severity 

are significant factors of emotional distress at every time interval (Hilari et al., 2009). 

Stroke and Emotional Distress 

 Emotional disorders affects 57.7 million or 26.2 % of the adult population in the 

United States (2011). It is uncommon for persons with emotional distress to manifest 

more than one mood disorder concurrently.  The National Institute of Mental Health 

reports 45% of persons with a mental health or emotional disorder also meet criteria for 2 

or more disorders severe enough to contribute to co-morbidity (Lenze, 2000; 2011). In 

the general population, 6.7% of the population has major depression and 18.1% anxiety.  

In the stroke, population emotional distress is disproportionately high when compared to 

the adult population (Sagen et al, 2009).  Within the stroke population, 50% of stroke 

survivors report depression, 27% report anxiety, and 26% report apathy (Angelelli et al., 

2004; Fure et al., 2006; Robinson, 2010). 
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 Emotional distress in the stroke survivor is associated with a plethora of adverse 

implications.  Abandonment of social contacts (Bond et al., 1998; Castillo et al., 1993; 

Mukherjee et al., 2006), increased caregiver burden (Mukherjee et al., 2006; Stone et al., 

2004), cognitive impairment  (Barker-Collo, 2007; Carota, 2002 ; Chemerinski, 2000; 

Jorge, 2010 ; Paolucci, 2008 ; Whyte, 2000), decreases functional ability {Barker-Collo, 

2007; {Chemerinski, 2000; Dennis, 2000}, diminished quality of life (Bergersen, Froslie, 

Sunnerhagen, & Schanke, 2010; Mukherjee et al., 2006) , increased physical disability  

(Brenes et al., 2005; Doyle, 2002; Paolucci, 2008; Whyte & Mulsant, 2002), increased 

risk for stroke reoccurrence (Bullain, Chriki, & Stern, 2007; Robinson, 2003), poor 

rehabilitation outcomes (Robinson, 2003), and increased morbidity (Bullain et al., 2007; 

Carota, Staub, & Bogousslavsky, 2002; Castillo et al., 1993; Dennis, O'Rourke, Lewis, 

Sharpe, & Warlow, 2000; Doyle, 2002; Jorge et al., 2010) are significantly associated 

with depression, anxiety and apathy in the stroke survivor. 

Diagnosing Emotional Distress in Stroke 

 Diagnosis of emotional distress is hindered by the Diagnostic and Statistics 

Manual of Mental Disorders (DSM-IV) method and criteria for diagnosis.  The DSM-IV 

diagnostic criteria are based on a level of hierarchy meaning, persons with concurrent 

emotional disorders are diagnosed based on the severity.  For example, a person 

previously diagnosed with a mood disorder (depression) yet reporting symptoms of a 

generalized anxiety disorder (GAD) will retain the depression diagnosis but not of 

anxiety.  Traditional diagnostic criteria for GAD consist of manifesting 3 of 6 symptoms 

namely:  muscle tension, inability to concentrate, irritability, excessive worry, sleep 

disturbances, and fatigue existing for a period of 6 months.  Revised diagnostic criteria 
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for GAD is based on anxiety symptom overlap (fatigue, restlessness, difficulty 

concentrating, and disturbances in sleep) for a period of 6 months coinciding with a 

period of depression.  Numerous research studies support increased co-morbidity, 

emotional distress, and disability in persons reporting symptoms of anxiety and 

depression. In the aphasic stroke survivor diagnosis is further complicated due to 

ineffective communication, stroke related deficits, and lack of screening instruments 

designed for the aphasic population. 

 Zimmerman and Chelminski (2003) explored the validity of the DSM-IV 

hierarchical method of diagnosis for GAD and other mood disorders (depression). 

Among 332 psychiatric outpatients with a diagnosis of major depression (N=193, 58.1%) 

nearly one-fifth (n=68) meet the traditional diagnostic criteria for GAD and (N=48, 14%) 

meet the revised diagnostic criteria for GAD.  Among outpatients with anxiety and 

depression the vast majority (traditional anxiety diagnosis=90%, modified anxiety 

diagnosis =97.8%; x2=2.0, df=1, n.s.) desired treatment for their anxiety. They 

determined within this depressed psychiatric sample removal of the revised diagnostic 

criteria would increase the prevalence of anxiety from 20.5% to 34.3% (Zimmerman & 

Chelminski, 2003).  Studies across disciplines analyzing co-morbid anxiety disorders 

show a poorer outcome similarly reflected in the stroke literature as well (Astrom, 1996; 

Astrom et al., 1993; Sagen et al., 2009b). 

Psychological Factors Associated with Stroke 

 Symptoms of anxiety were first categorized by Sigmond Freud and described as 

somatic symptoms manifested as “ free floating anxiety” and periods of excessive 

apprehension or expectation (Rickels & Rynn, 2001). The Diagnostic and Statistical 
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Manual of Mental Disorders fourth edition maintained similar criteria with the additions 

of a period of duration, frequency, and established number of symptoms. The DSM-IV 

outlines anxiety as excessive anxiety and worry occurring most days of the week for a 

period of at least 6 months, about a number of events or activities (American 

Psychological Association, 1994).  The feelings of apprehension and worry may be 

concomitant with at least six other symptoms namely: muscle tension; sleep disturbances, 

inability to concentrate, easily tired, and restlessness. Often these feeling are 

disproportionate to the perceived threat or actual event and may be accompanied with 

other disorders of mood (American Psychological Association, 1994; Rickels & Rynn, 

2001). The DSM-IV has two criteria to consider prior to diagnosing anxiety 1) The level 

of anxiety must cause clinically significantly distress or impairment in social, 

occupational or other important areas of functioning and 2) Anxiety symptoms must not 

be attributed to other causes such as medications, illicit substances, or medical disorders 

(American Psychological Association, 1994). 

 While depression tends to peak during within the 6-9 months post-stroke period, 

anxiety often remains as a stable undercurrent affecting 22% to 25% of stroke survivors 

(Astrom et al., 1993; Bergersen et al., 2010; Castillo et al., 1993; Sagen, Finset, et al., 

2010). Several factors may be associated with the latent development of emotional 

distress. The realizations that stroke related disabilities (aphasia, limb paralysis, and 

cognition) have not resolved and prolonged dependence on others may precipitate 

anxiety, apathy, and depression.  The hypothesis that anxiety serves as the universal 

psychological response preceding any perceived threat is offered as an explanation for its 

frequency and persistence (Castillo et al., 1993). 
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Anxiety in the Stroke Survivor 

 Anxiety in stroke survivors is often explored through the implementation of 

research studies focusing on the prevalence, trajectory, or factors associated with anxiety. 

Anxiety occurring in the post-stroke period has not received the same attention as 

depression (Astrom, 1996; Astrom et al., 1993; Bullain et al., 2007; De Wit et al., 2008; 

Miller et al., 2010; Morrison et al., 2005; Rickels & Rynn, 2001; Schramke, Stowe, 

Ratcliff, Goldstein, & Condray, 1998; Shimoda & Robinson, 1998; Thomas & Lincoln, 

2008). Considered the second most common psychological disorder occurring in stroke 

survivors, anxiety is identified as an independent factor contributing to emotional and 

physiological distress.  

 In the general stroke population, aphasia affects 20% to 38% of all stroke 

survivors (Engelter et al., 2006; Kaunanen et al., 2000; Salter, Jutai, Foley, et al., 2006; 

Wade et al., 1986). However, in the stroke literature stroke survivors with aphasia make 

up less then one-third of the population of interest (Townend et al., 2007a, 2007b) 

The prevalence of anxiety is frequently estimated due to the exclusion of survivors with 

aphasia from stroke studies exploring emotional distress in the post-stroke period 

(Astrom, 1996; Astrom et al., 1993; Castillo et al., 1993; Chemerinski & Robinson, 2000; 

Fure et al., 2006; Shimoda & Robinson, 1998). Fifty-eight percent of stroke survivors 

report significant levels of anxiety (Astrom, 1996) . Sixty-two percent of survivors 

(n=8/13) experiencing anxiety in the early post-stroke period reported chronic anxiety 

and increased co-morbidity at three years (Astrom, 1996). Astrom reported, over a three 

year time period, 85% of stroke survivors with anxiety also fulfilled diagnostic criteria 

for major depression (Astrom, 1996; Astrom et al., 1993). A possible reason for the low 
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reported rate of anxiety may due to the method of diagnosis. Persons diagnosed with 

depression yet reporting symptoms of anxiety may not be diagnosed with anxiety during 

the period of depression (Lenze, 2000). This determination is based on the DSM-IV 

hierarchical exclusion rule for diagnosis. 

Anxiety Rivals Depression in the Stroke Survivor 

 Several studies exploring the prevalence of anxiety propose the frequency of 

anxiety rivals that of depression in aphasic stroke survivor. Sagen et al. (2009) conducted 

a study comparing the Hospital Anxiety and Depression Scale  (HADS) and the 

Montgomery and Asberg Depression Scale (MADS) to screen for the prevalence of 

anxiety in stroke survivors (N=104) at 4 months post event.  Baseline Structured Clinical 

interviews for DSM-IV (SCID) were performed on each participant to diagnose anxiety 

(N=24, 23.1%) and depression (N=20; 19.2%). Within this sample, survivors screened 

with anxiety were 23.1% (N=24); depression 19.2% (N=20), and 13% suffered both 

(N=14). Among stroke survivors with depression 70% reported one type of anxiety 

disorder. Of survivors diagnosed with anxiety 58% reported depression (Sagen et al., 

2009a) . This study arrived at two conclusions: the need to reduce cut scores to increase 

instrument sensitivity and anxiety in stroke survivors is as prevalent as depression 

(Zigmond & Snaith, 1983).  Reducing the HADS anxiety scale cut-score from >/= 8 

(indicative of distress) and 11 (indicative of a case; sensitivity 0.35 specificity 0.99, 

Cronbach’s alpha .89) to a cut-score of >/=4 (sensitivity 0.83, specificity 0.65, kappa 

0.36). A limitation of this study was the exclusion of stroke survivors with aphasia and 

small sample size (Sagen et al., 2009b). 
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 Bjelleand, Dahl, Haug, & Neckelmann (2002), conducted a literature review to 

evaluate the validity of the HADS as a screening instrument for anxiety. Study 

populations, diagnostic criteria, and study procedures are reasons cited for variations in 

cut-off scores among the numerous studies. Their review of 747 articles support the 

HADS as a reliable instrument with good discriminant validity (Bjelland, Dahl, Haug, & 

Neckelmann, 2010) 

 Fure, Wyller, Engedal, and Thommessen (2006), explored the prevalence of 

emotional distress (anxiety and depression) within 3 to 7 days post-stroke discovered 

similar findings.  The sample consisted of 178 stroke survivors with a mean age of 68.6 

years.  Survivors with moderate to severe aphasia were excluded.  The HADS was used 

to screen for anxiety.  Factor analysis required the removal of one factor resulting in cut 

score of >/= 8 and a Cronbach’s α of 0.85. Within this sample 26.4 % (N=47) screened 

positive for anxiety and 7.9% (N=14) had co-morbid depression. 

Trajectory of Anxiety in the Stroke Survivor 

 Longitudinal studies to explore the trajectory of emotional distress in stroke 

survivors emphasize anxiety as an understudied but significant determinant in stroke 

outcomes. A longitudinal multicenter study by De Wit et al. (2008), examined the 

prevalence and severity of emotional distress in stroke survivors at 2, 4, and 6 months 

post-stroke. This study evaluated anxiety and depression at four different rehabilitation 

hospitals in Europe.  Stroke survivors (N=505) had a mean age of 69.5 years.  Anxiety 

prevalence at 2 months was 25% (p=0.06) and stabilized at 22% at 4 (p=0.23) and 6 

(p=0.49) months.  Among stroke survivors with anxiety at 2 months, 40% still reported 

anxiety at 6 months.  Survivors that were persistently anxious (N=41) had more severe 
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anxiety, as measured by the Hospital Anxiety and Depression Scale, at 4 (p= < 0.0003) 

and 6  (p=<0.0001) months. A limitation of the study is it only included survivors 

receiving rehabilitation, results were from polled versus individual data, study lasted only 

six months, and persons with aphasia were excluded. Based on these limitations 

outcomes must be considered with caution and are less generalizable. 

 Similarly, Angstrom (1996) conducted the first prospective, longitudinal, cohort 

study exploring anxiety in stroke survivors. The aim of the study was to determine the 

prevalence, associations (functional ability and living arrangements) and longitudinal 

course of anxiety within the stroke population. Study trajectory spanned the acute and 

chronic stroke periods. Eighty patients were enrolled with a mean age of 73 years. 

Twelve per-cent of this population-based sample manifested some severity of difficulty 

speaking or dysphasia. The majority of patients were first-time stroke survivors of which 

73% suffered an ischemic stroke. Measures were obtained within 5 days of hospital 

admission, at 10 days, at discharge, 3- months, 1, 2, and 3 years post-stroke.  During the 

acute phase 28% manifested symptoms of anxiety, at 3- months 31% (N=70), at 1- year 

24% (N=66), 2- years 25% (N=57), and at 3- years 19% (N=49). At the time this study 

was conducted the DSM-III required at least 6 symptoms for a diagnosis of anxiety. 

 Similar studies report significant associations between anxiety and living 

arrangements, inability to perform activities of daily living  (ADL) independently, and a 

small number of social contacts (Astrom et al., 1993; Castillo et al., 1993; Mukherjee et 

al., 2006).  When compared to depression the presence of anxiety was associated with 

increased morbidity. At 1 year post-stroke, 60% of patients presenting with depression in 

the acute stroke period had recovered. Whereas at 1-year, 23% of patents still reported 
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anxiety. Throughout the 3-year up to 85% of patients meet criteria for depression in 

addition to anxiety. Slight differences in study results may be due to varying criteria used 

to diagnose anxiety, eligibility criteria, and sample characteristics.   

 Castillo, Starkstein, Fedoroff, Price, and Robinson  (1993), classified stroke 

survivors as having anxiety, not having anxiety, or worried but not able to meet DSM-III 

criteria for anxiety. The mean age of the sample (N=309) was 58 years of age, largely 

minority, and male. Anxiety was diagnosed in 11% of stroke survivors without 

depression, those with anxiety and depression was 26.9%. 

 Bergersen, Froslie, Sunnerhangen, and Schanke (2010), performed longitudinal 

study explored stroke survivor’s psychological well-being 2 to 5 years after discharge 

from rehabilitation.  Survivors were contacted 3.5 years after the stroke event. Among 

survivors (N=162, mean age 58.3 years) only 87 participated in the study. Of these 32.6% 

self-reported anxiety, this was reaffirmed by 36.4% of these survivors screening positive 

for anxiety with the Hospital Anxiety and Depression Scale (HADS) (Bergersen et al., 

2010). These studies insinuate anxiety as a persistent and stable disorder enduring over 

time. Anxiety may occur independently of depression or concurrently, however, their 

combined effect may increase morbidity (Astrom, 1996). 

 Morrison, Pollard, Johnston, and MacWalter (2005), explored anxiety in a sample 

of stroke patients (N=101) over a three-year period. The stroke patients were evaluated 

within 20 days, 1 and 6 months, and one and three years post -stroke event. Controlling 

for baseline levels of anxiety, depression, and demographic variables this longitudinal 

study used disability related factors to predict depression and anxiety three years after the 

stroke event.  After three-years only 40 patients remained in the study. However, 61%  
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(N=61) of the patients died, declined or were unable to participate. Depression tended to 

peak within the first 6 months and eventually decline. Increased anxiety at one month 

was related to decreased satisfaction with treatment, at 6 months with increased 

depression, and overall with female gender. Due to the small sample size results should 

be interpreted cautiously. Stroke survivors with cognitive and communication disabilities 

were excluded from this study. 

 A prospective longitudinal study by Thomas and Lincoln (2008), explored factors 

associated with emotional distress in a sample of stroke survivors (N=100) with and 

without aphasia.  Survivors with aphasia accounted for 20% of the study population. 

Measures were obtained at one and six months post-stroke followed by regression 

analysis to predict emotional distress at 6 months. At one-month, severity of aphasia, 

inability to perform ones’ activities of daily living (ADL’s), and limitation of functional 

skills were significantly associated with emotional distress. At 6 months survivors living 

in nursing homes and survivors with receptive aphasia reported significant levels of 

emotional distress. Regression analysis was used to identify factors predictive of 

emotional distress at six months. Severity and type of aphasia (receptive but mostly 

expressive), stroke lesion location as measured by the OCSP (total anterior circulation 

strokes), and functional ability as measured by the Barthel Index significantly predicted 

emotional distress at 6 months. These variables explained 55%  (F2, 97=14.83, P<0.001; 

R2 = 0.24) of the variance in scores obtained using the Visual Analogue Self-Esteem 

Scale (VASES).  These results reflect similar stroke studies analyzing emotional distress. 

Aphasia in the acute and chronic post-stroke period is significantly and persistently 

related to anxiety and depression.  
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Factors Associated with Anxiety  

 Factors associated with the development of anxiety in the stroke survivor are 

numerous. However, the majority of studies exploring these factors exclude stroke 

survivors with aphasia.  Brenes et al. (2005) studied the effects of anxiety on functional 

ability in elderly women (N=1002, mean age 78 years). Anxiety was significantly 

associated with increased disability (p=. 02) and predictive of functional recovery 

(Brenes et al., 2005). Fure, Wyller, Engedal, and Thommessen (2006) used logistic 

regression analysis uncovering a significant relationship between anxiety and cognition 

(MMSE <26; p=0.013) and living arrangements (single; p=0.017). Stroke severity 

(p=0.912), diabetes mellitus (p=0.253) and hypertension (p=0.609) while not significant 

may play a role in anxiety (Fure et al., 2006). 

 Astrom (1996) followed the trajectory of anxiety in stroke survivors over 3 years. 

At discharge stroke survivors (n=20/71, 28%) with aphasia (n=3/10; p=0.020) and those 

that lived alone reported more anxiety (p=0.28).  At 3 months, stroke survivors  

(n=22/70, 31%) reportedly considered functionally dependent (p=0.040) and having 

aphasia (p=0.31) reported anxiety.  At one year (n=16/66, 24%), two years (n=14/57, 

25%), and at three (n=9/48, 19%) years post-stroke, anxiety was still present in those 

requiring assistance with ADLs ( p= 0.039, p= 0.021, p= 0.21) and with few social 

contacts ( p= 0.004,  p= 0.002, p = 0.002). These results point to a persistence but 

stabilization of anxiety symptoms after a period of years (Bergersen et al., 2010). 

 Numerous studies associate cognitive decline, physical disability, and increased  
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morbidity when anxiety and depression occur concurrently (Astrom, 1996; Astrom et al., 

1993; Barker-Collo, 2007; Castillo et al., 1993; Chemerinski & Robinson, 2000; Thomas 

& Lincoln, 2000; Fure et al., 2006; Lenze, 2000; Mukherjee et al., 2006; Sagen, Finset et 

al., 2010; Thomas & Lincoln, 2008). Past stroke studies attempt to relate anxiety with 

stroke lesion location (Astrom, 1996; Barker –Collo, 2007; Castillo et al., 1993; 

Chemerinski & Robinson, 2000; Starkstein, Robinson, & Price, 1987, Dennis et al., 2000; 

Robinson, Kubos, Starr, Rao, & Price, 1984; Schramke et al., 1998).  Castillo et al. 

(1998), identified lesions of the right posterior hemisphere with anxiety. Starkstein 

(1987) reported cortical lesions with anxiety more so then sub-cortical  (Barker-Collo, 

2007; Castillo et al., 1993; Chemerinski & Robinson, 2000; Schramke et al., 1998; 

Starkstein, Robinson et al., 1987). At present, studies linking lesion location with anxiety 

are inconsistent at best. 

 In summary, once considered a symptom of depression, research supports anxiety 

as an independent factor. Anxiety in stroke survivors is more frequent then once 

estimated. Anxiety negatively influences recovery, functional ability, social status, and 

life expectancy of stroke survivors. Studies retorting the effects of anxiety in aphasics are 

sparse. In addition, inconsistent use of instruments and diagnostic criteria, small sample 

size, and exclusion of survivors with aphasia have widened the gap in knowledge. 

However, the exclusion of stroke survivors with aphasia in stroke research studies has not 

been overlooked. Numerous reviews of stroke literature recommend the inclusion of 

aphasic survivors (Paolucci, 2008; Townend et al., 2007a, 2007b). 

 

 



   

 43 

Apathy and the Stroke Survivor 

 Apathy, a common neuropsychiatric disorder, negatively affects recovery and 

outcomes in the stroke survivor (Hama, Yamashita, Shigenobu, Watanabe, Hiramoto, et 

al., 2007; Jorge et al., 2010; Marin et al., 1994; Marin et al., 1995; Sagen et al., 2009a; 

Starkstein et al., 1993; van Reekum et al., 2005). Research studies exploring apathy 

during the post-stroke period confirm apathy as an independent disorder influential in the 

recovery of functional abilities (Angelelli et al., 2004; 805Hama, Yamashita, Shigenobu, 

Watanabe, Hiramoto, et al., 2007; Sagen, Finset, et al., 2010). Apathy in the stroke 

survivor was first reported in 1980. Starkstein, Fedoroff, Price, Leiguarda & Robinson 

(1993), conducted the first study measuring apathy in stroke survivors. At present, 

published data addressing the effect of apathy in the stroke survivor is sparse. Several 

stroke studies support apathy as affecting 25% to 50% of stroke survivors (Jorge et al., 

2010; Starkstein et al., 1993; van Reekum et al., 2005). 

 Apathy is manifested by decreases in motivation, emotion, initiative, goal-

directed behavior, and akinesthesia.  In times past a “lack of passion” or “apathès” was 

considered a favorable characteristic representing rational thought and action (Jorge et 

al., 2010; Marin et al., 1995; Starkstein & Leentjens, 2008).  Insinuating emotions as 

influential in decision-making, behavioral actions and functional ability resulting in 

irrational decisions. Over time, the concept of apathy has changed dramatically and is 

associated with additional neuropsychiatric disorders (depression, Alzheimer’s, 

increasing age, stroke, traumatic brain injury and dementia) resulting in poor outcomes 

(Clarke et al., 2011; Glenn et al., 2002; Hama, Yamashita, Shigenobu, Watanabe, 
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Hiramoto, et al., 2007; Hama, Yamashita, Shigenobu, Watanabe, Kurisu, et al., 2007; 

Marin et al., 1994; Sagen, Faerden, et al., 2010; van Reekum et al., 2005). 

Development of the Apathy Concept 

 In the 1990’s, the concept of apathy was redefined and conceptualized by Dr. 

Robert Marin, a psychologist. Marin’s conceptualization of apathy was based on his 

philosophical belief of the word motivation.  Marin proposed motivation as a forward 

action leading toward a goal requiring “direction, intensity, and persistence” thus apathy 

is in opposition to motivation (Marin, 1991; Marin et al., 1994; Marin et al., 1995; 

Starkstein & Leentjens, 2008).  Marin defines apathy as a lack of motivation not 

attributed to impairment of intellect (as in dementia), emotional distress (as in 

depression), or a decreased level of consciousness (as in delirium).  Marin conceptualized 

apathy as 

 “Reduced goal directed behaviors (manifested by lack of effort, initiative and 

 productivity), reduced goal directed cognition (manifested as decreased interest, 

 lack of plans and goals, and lack of concern about one’s own health or functional 

 state,), and reduced emotional concomitants of goal directed behaviors 

 (manifested with a flat affect, emotional indifference, and restricted response to 

 important life events) (Angelelli et al., 2004; Clarke et al., 2011; Jorge et al., 

2010; Starkstein & Leentjens, 2008; van Reekum et al., 2005; Withall, Brodaty, 

Altendorf, & Sachdev, 2011). 

 Rival definitions differ as to how to conceptualize apathy (Clarke, 2011; Jorge, 

2010; Starkstein, 2008; van Reekum, 2005 ) (Sagen, Finset, et al., 2010; Withall et al., 

2011) . Controversy exists as to whether there is a “lack of ” or a “decrease in ” ability or 
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motivation. One proposes the ability doesn’t exist while the other proposes the existence 

of the ability but decreased drive to carry out the action (Starkstein & Leentjens, 2008). 

 Diagnosing Apathy 

 The main reason for differences in the diagnostic and conceptual definition of 

apathy stems from how the DSM-IV recognizes apathy. The DSM-IV recognizes apathy 

in relationship to diagnosable disorders such as depression, Alzheimer’s, stroke and 

dementia (Brodaty et al., 2005; Sagen, Finset, et al., 2010; Santa et al., 2008; van 

Reekum et al., 2005). The terms “avolition, affect flattening, social withdrawal, 

indifference, and lack of effort” are symptoms reflective of apathy. Since no “gold 

standard” exists as to diagnosis and definition; apathy is considered a syndrome and not a 

diagnosable disorder (Leentjens et al., 2008; Marin et al., 1994; Marin et al., 1995). 

 Marin outlined four criteria to diagnosed apathy 1) diminished goal directed 

behavior (decreased energy and effort and prompt dependency), 2) diminished goal 

directed behavior (lack of concern for personal matters or new experiences), 3) 

diminished concomitants of goal directed behavior (lack of emotional reaction and affect 

flattening), 4) presence of at least one symptom occurring each day for at least 4 weeks. 

Lastly, these “ symptoms cause clinically significant distress or impairment in social, 

occupational or other important areas of functioning.  Symptom’s must not be due to 

diminished level of consciousness or the direct physiological effects of a substance”      

(Marin, 1991; Marin et al., 1995; Starkstein & Leentjens, 2008). At present the DSM-IV 

has not formally defined apathy or recognize apathy as a diagnosable syndrome. 
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Exploring Apathy  

 Research studies exploring apathy in the stroke survivor have analyzed the onset, 

prevalence, associated consequences and trajectory of this disorder. The onset of apathy 

in stroke survivors has been detected and measured within the first ten days following a 

stroke  (Hama, Yamashita, Shigenobu, Watanabe, Hiramoto, et al., 2007; Starkstein et al., 

1993; Withall et al., 2011). Numerous studies support the prevalence of apathy in the 

stroke survivor as rivaling the rate of depression (Okada et al., 1997). Among stroke 

survivor, 25% to 50% are identified as apathetic (Angelelli et al., 2004; Hama, 

Yamashita, Shigenobu, Watanabe, Hiramoto, et al., 2007; Okada et al., 1997; Santa et al., 

2008; Starkstein et al., 1993). 

 Starkstein, Fedoroff, Price, Leiguarda, and Robinson (1993) conducted one of the 

first prospective studies determining the frequency and factors associated with apathy. 

Eighty stroke survivors were enrolled of which five (11%) had mild aphasia. Within this 

sample 11.25% (n=9) had apathy and 11.25% (n=9) had apathy and depression. Among 

survivors with aphasia 33% (n=3) were apathetic and 22% (n=2) were apathetic and 

depressed.  Apathy was significantly correlated with older age (64.0 years; F (1,75)=3.96, 

p = < .05) , impaired ability to perform ADL (John Hopkins Functioning Inventory -7.6; 

F (1,75)=18.4, p < .0001), diminished cognition (MMSE score 20.1; F (1,75)=11.5, p < 

.001) and major depression (X2=5.73, df =1, p < .02). Withall, Brodaty, Altendorf, and 

Sachdev (2011) explored apathy at 3, 6, and 15 months post-stroke. At baseline, 21.7 % 

of stroke survivors (n=23/106) screened positive for apathy. At the 15 month follow-up 

17.9% (n=19/ 106) reported apathy.  Apathy in the stroke survivor is significantly 

associated with baseline dementia (OR=18.15, 95% C. I. = 4.70 to 70.02) and depression 
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at 15 months  (OR=7.22, 95% C. I. = 2.16 to 24.10). Study results emphasize at baseline 

apathy occurs independently however; over time survivors experience co-morbid 

depression and increased apathy (n=13/ 106; 12.3%). 

 Santa et al. (2008) explored the frequency and effects of apathy on functional 

recovery in first-time stroke survivors. This prospective study consisted of 67 stroke 

survivor of these 14 (21%) were diagnosed with apathy.  Stroke survivors were 

categorized and analyzed based on diagnosis (with and without apathy; with and without 

depression). Once again survivors with severe aphasia and decreased cognition were 

excluded. The study fails to define what constitutes “severe aphasia”.  Increased age 

(mean age 70.4 years; p < 0.05), stroke type (ischemic stroke, p < 0.05), and lesion 

location (left basal ganglia, p < 0.05) was significantly related to apathy.  At 3 months, 

despite similar survivor baseline characteristics stroke survivors with and without apathy 

showed improvement in function as measured by the Barthel index. In regard to 

functional recovery the apathetic group (n=14) showed significantly less recovery in 

cognition (apathetic 23.4, non-apathetic 28.3, score p < 0.05), self-care (apathetic 40.4, 

non-apathetic 42.4, p < 0.05), and total self care as measured by the FIM  (apathetic 83.1, 

non-apathetic 91.8, p < 0.05) and BI (apathetic 63.2, non-apathetic 68.2, p < 0.05) then 

the non-apathetic group (N=53). 

 Hama et al. ( 2007) , associated poor recovery of  function in apathetic stroke 

survivors (N=237).  He concluded apathy, more so then depression, as an independent 

factor associated with poor recovery. While not excluding aphasic survivors those with “ 

speech impediments” (N=123) failing to complete the instruments or interviews had them 

completed by a family member. 



   

 48 

 Several studies analyzing apathy in stroke emphasize interplay of multiple factors 

associated with the development of apathy. Social, biological, physical, and 

psychological variables must be considered as confounding variables related to the 

development of apathy (Marin et al., 1994).  In the stroke survivor apathy is associated 

with decreased cognition, diminished functional ability, dementia, and older age. 

 Kauhanen et al (2000), associated aphasia with development of post-stroke 

emotional distress. Inability to communicate effectively secondary to aphasia undermines 

the identity of the stroke survivor. Following stroke individuals are often rendered 

inarticulate or mute. Inability to verbally communicate leads to significant lifestyle 

change and loss of social role (Mukherjee et al., 2006). Apathy may account for the 

increased incidence of social isolation and emotional distress reported in stroke survivors 

with impaired speaking ability.  Physical disability (impaired sensation, loss of limb 

function), biological factors (lesion location, neurotransmitter imbalance within the 

dopaminergic system), diminished cognition, and co-morbidities are associated with post-

stroke apathy (Angelelli et al., 2004; Sagen, Faerden, et al., 2010; Sagen, Finset, et al., 

2010; Santa et al., 2008). 

 Sagan et al. (2010) conducted a prospective study during the acute stroke period 

to identify clinical symptoms predictive of apathy in the sub-acute stroke period.  A 

consecutive sample of 184 stroke patients was screened.  Stroke survivors with aphasia 

(N=27) and impaired cognition (N=31) were excluded. Using the Apathy Evaluation 

Scale (AES) measures were obtained at baseline (N=150; within 2 weeks of stroke) and 4 

months (N=104, with 85 completing the AES). The sample was dichotomized based on 

the presence or absence of physical co-morbidities.  Significant association between 
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apathy and age (mean 64.5 years, p=. 059, 95% C. I. 1.0 to 2.1, OR 1.4), physical co-

morbidity (p= 0.36, 95% C. I. 1.0 to 8.3, OR 3.0), depression (HADS-D= >8, p =. 051, 

95% C. I. 1.0 to 72.0, OR 8.4), and disability (BI=86.9, p =. 053, 95% C. I. 1.0 to 1.4, OR 

1.2) were noted at 4 months. Controlling for age and gender a multivariate regression 

analysis held significance for apathy and depression at baseline. The authors surmise the 

severity of co-morbidity; disability, age, and the propensity of apathy within this sample 

are underestimated.  Persons with apathy often underestimate their level of apathy. Stroke 

survivors with less physical disability may be more aware of emotional distress whereas 

those with increased disability either fail to recognize emotional distress or downplay the 

symptoms. Overall, apathy only explained 6% to 13% of the model, indicating the 

interaction of other factors such a social support and coping (Jorge et al., 2010). 

 Angelelli et al. (2004) explored the associations and trajectory of apathy during 

the sub-acute period in a sample of stroke survivors (N=124) and healthy controls 

(N=61). This cross–sectional study separated participants based on time since the stroke 

event (2, 6, and 12 months).  The Neuropsychiatric Inventory (NPI) was used to screen 

for apathy. Similar to other apathy studies 27% (n=33; controls n=2) of the stroke 

population screened positive for apathy. Logistic regression analysis significantly 

associated apathy occurrence in the sixth (n=45, OR 3.18, p < 0.001;) and twelfth months 

(n=34, OR 2.53, p < 0.001). Development of apathy is significantly associated with the 

post-acute stroke period (OR=2.65, 95% C. I. 1.14 to 6.05, prediction accuracy 64.8%, 

model significance X2 =5.50, p = 0.01). Stroke survivors with mild aphasia (n=34) were 

not excluded from the study (Angelelli et al., 2004). 
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 Withall, Brodaty, Altendorf, and Sachdev (2011) , conducted a longitudinal study 

, Sydney Stroke Study , examining the trajectory of apathy and possible associations with 

dementia . They determined a complex relationship between apathy and other mood 

disorders. At baseline, a non-significant association exists between apathy and depression 

(OR=1.8, 95% C. I. 0.5 to 6.7). However, after 12 months apathy is significantly 

associated with depression (OR=7.75, 95% C.I.  2.60 to 23.13) and risk for dementia 

(OR=18.15, 95% C. I.  4.70 to 70.02) at baseline. At baseline apathy acts independently 

however, overtime apathy overlaps with other mood disorders leading to co-morbidity 

and negative outcomes in recovery (Brodaty et al., 2005; Withall et al., 2011).  The study 

doesn’t identify if aphasics were excluded. 

Depression and the Stroke Survivor 

 Depression, occurring in the post-stroke period is the most widely studied 

neuropsychiatric disorder within the stroke population. Depression in the stroke survivor 

occurs frequently and is significantly associated with cognitive decline, physical 

impairment, and increased mortality (Chemerinski & Robinson, 2000; M.  Folstein, 

Robinson, Folstein, & McHugh, 1985; Morris , Robinson , & Samuels 1993; Narushima, 

Chan, et al., 2003; Narushima & Robinson, 2002; Paradiso & Robinson, 1999; Robinson, 

2003; Robinson, 2005; Robinson, 2010; Robinson & Spalletta, 2010; Spalletta et al., 

2006; Starkstein et al., 1991). In the stroke survivor depression frequently is detected in 

the presence of physical, functional or emotional disorders. At present, a clinical 

psychiatric interview is the gold standard to diagnose depression. In the stroke survivor 

with severe or receptive aphasia verbal interviews are often not always an option (Benson 

& Ardila, 1993). 
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 Prevalence of Depression in the Stroke Survivor 

 The prevalence of depression in stroke survivors ranges from 20% to 65% (Carota 

et al., 2002). The wide range is attributed to a myriad of study related factors including: 

study environment, method of classification (diagnosis or screening), instrument used to 

measure (Benaim et al., 2004; Thomas & Lincoln, 2008), period of time elapsed since 

stroke event, co-morbidities (diabetes mellitus, history of mood disorders, coronary artery 

disease, and heart failure) and associated factors ( gender, age, aphasia, social, 

psychomotor, function, and cognitive disabilities). A systematic review of the literature 

revealed the frequency of depression is lower in the community setting and higher for 

rehabilitation and in-patient settings (Hackett, Yapa, Parag, & Anderson, 2005). Stroke 

severity varies as to setting with major depression highest in the outpatient setting 

(23.3%) and lower for in-patients (19.3%) (Robinson, 2003). 

 An increased prevalence of depression is well documented in persons living with 

speech disorders (i.e. stuttering) secondary to diseases such as Huntingtons, Parkinson’s 

disease or multiple sclerosis (Benson & Ardila, 1993; Laska, Martensson, Kahan, von 

Arbin, & Murray, 2007). Few studies examining depression in aphasic stroke survivors 

are undertaken since communication impairment makes it difficult to perform 

comprehensive psychological examinations (Hackett et al., 2005; Kauhanen et al., 1999; 

Kaunanen et al., 2000; Townend et al., 2007a, 2007b).  Studies conducted on survivors 

with aphasia report a strong association between inability to communicate and depression 

(Hackett et al., 2005; M. Herrmann, Bartels, & Wallesch, 1993; Kauhanen et al., 1999; 

Kaunanen et al., 2000; Naess, Hammersvik, & Skeie, 2009; Tsouli, Kyritsis, Tsagalis, 

Virvidaki, & Vemmos, 2009). The exclusion of stroke survivors with aphasia and 
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cognitive impairment has hindered the ability to estimate the prevalence of depression. 

 Astrom, Adolfsson, and Asplund  (1993), explored depression prevalence, 

associated factors, and trajectory over three years. This community based prospective 

study consisted of eighty stroke survivors of which 12% (n=10) were aphasic.  Mean 

survivor age was 73 years.  At 3-months, 25% (n=19) of stroke survivors were diagnosed 

with major depression. Aphasia was significantly associated with depression in the stroke 

survivor (Astrom et al., 1993). 

Factors Associated with Depression  

 Depression in the stroke survivor is associated with multiple factors each 

instrumental in stroke related recovery and outcomes (Chemerinski, Robinson, & Kosier, 

2001; Nys et al., 2005; Turner-Stokes & Hassan, 2002; Wade et al., 1986). Impairment in 

cognition(Kauhanen et al., 2000; Mukherjee et al., 2006; Narushima, Kosier, & 

Robinson, 2003; Spalletta, Guida, DeAngelis, & Caltagirone, 2002), functional ability 

(Ramasubbu, Robinson, Flint, Kosier, & Price, 1998; Whyte, Mulsant, Vanderbilt, 

Dodge, & Ganguli, 2004), prolonged hospitalization, poor rehabilitation outcomes 

(Parikh, Lipsey, Robinson, & Price, 1988), aphasia (Hilari et al., 2010; Kauhanen et al., 

1999; Kauhanen et al., 2000; Thomas & Lincoln, 2008), Social relationships (Berg et al., 

2003; Boden-Albala et al., 2005; Glass et al., 1993; Mukherjee et al., 2006; Robinson, 

Murata, & Shimoda, 1999), and physical recovery are associated with the development of 

post-stroke depression (A. House et al., 1991; Laska et al., 2007; Sutcliffe & Lincoln, 

1998). Additionally, depression in stroke survivors is significantly related to increased 

co-morbidity and mortality. 
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 Kauhanen et al. (1999), explored depression in the post-stroke period with 

neurological and cognitive deficits. This prospective study evaluated the neurological, 

neuropsychological, and psychiatric status of first-time stroke survivors (N=106).  Of 

these stroke survivors 26 were aphasic. A significant association existed between 

depression and cognition (verbal logical thinking, non-verbal problem solving, verbal 

memory, visual memory, attention and executive functioning) more so at twelve then 3 

months post-stroke (Kauhanen et al., 1999; Nys et al., 2005; Wade et al., 1986). Stroke 

survivors with increased stroke severity, aphasia, or requiring assistance with activities of 

daily living (ADL) were more depressed than those without depression (Sutcliffe & 

Lincoln, 1998). Numerous studies have established a significant link between disability, 

and impaired improvement in rehabilitation in stroke survivors diagnosed with depression 

(Nys et al., 2005; Turner-Stokes & Hassan, 2002). 

Post-Stroke Depression  

 Onset of depression in the stroke survivor has been detected as early as 3 days 

post-stroke event. During the acute stroke period (first few days to 2 weeks post-stroke 

event) depression prevalence ranges from 9% to 37% (Astrom et al., 1993; Kellermann et 

al., 1999; Nys et al., 2005; Paradiso & Robinson, 1998; Willey et al., 2010).  

 Ramasubbu, Robinson, Flint, Tosier, & Price (1998), used the Stroke Data Bank 

(U.S.A.) to explore the frequency of depression and functional impairment in the acute 

stroke period (7 to 10 days post event) (Carota et al., 2002; Fedoroff, Starkstein, Parikh, 

Price, & Robinson, 1991). In this cross-sectional study (N=1806) 160 survivors were 

diagnosed with depression. Similarly, Kellerman et al. (1998), reported increased 

depression in survivors with aphasia and impaired mobility during acute stroke period 
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(Thomas & Lincoln, 2008). Due to the sudden acquirement of impairments that 

frequently accompany stroke, it may be difficult to attribute changes in mood directly to 

depression. Mood changes in the acute stroke phase (less then 7 days) usually identify the 

possibility of a reactive disorder as a limitation. 

Defining Depression in the Post-Stroke Period  

 The ability to appropriately define and diagnosis depression during the post-stroke 

period may be complicated when accompanied with a diagnosis of stroke. Depression is 

diagnosed based on symptom manifestations and length of symptoms.  Depression is 

defined as “A depressed mood, anhedonia, weight gain or weight loss by more then 5%, 

insomnia, psychomotor retardation, fatigue, feelings of self-guilt or worthlessness, 

inability to concentrate, and suicidal ideations are symptoms associated with depression” 

(American Psychological Association, 1994). 

Diagnosing Post-Stroke Depression  

Diagnostic criteria as outlined by the DSM-IV requires: 

 the presence of a depressed mood  or anhedonia  with manifestations of  four  or 

 more additional symptoms for a period of 2 weeks or longer. These symptoms 

 exert significant distress or impairment of social, occupational, or other 

 important areas of functioning.  These symptoms must not be attributed to 1) 

 physiological influences of medications, substances, or a general medical 

 condition, 2) symptoms are not attributed to other disorders such as bereavement, 

 symptoms persist for longer then 2 months or are characterized by marked 

 functional impairment, morbid preoccupations with worthlessness, suicidal 
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 ideation, psychotic symptoms, or psychomotor retardation (American 

Psychological Association, 1994). 

 When symptoms of depression are present in the stroke survivors the ability to 

appropriately diagnose depression is complicated.  Often symptoms inherent to the 

diagnosis of depression (weight loss, insomnia, changes in appetite, lack of libido, 

fatigue, and excessive worry) mirror symptoms associated with post–stroke recovery. 

This “symptom crossover” has stemmed controversy as to the under or over diagnosis of 

depression in stroke survivors (Fedoroff et al., 1991). 

 Depression can be diagnosed as a primary mood disorder or secondary as a mood 

disorder occurring in the presence of a medical condition. The DSM-IV criteria specifies 

the mood disorder (depression) must serve as a prominent and consistent change in mood 

that directly due to the physiological effects of a general medical condition, etiologically 

related to the medical condition through a physiological mechanism. (American 

Psychological Association, 1994) A consideration in the diagnosis of depression in the 

presence of a medical condition is an atypical presentation and temporal symptom 

occurrence. If the symptom onset, intensity and remission correspond with the medical 

condition; and mood disorder symptom presentation is outside the norm are factors to 

consider when making this diagnosis (American Psychological Association, 1994). The 

DSM-IV identifies stroke as a condition strongly related to mood disorders. Regardless of 

the criteria used to identify depression, the first-time stroke survivor with depression is at 

increased risk for having a poor outcome and recovery 

 Depression may occur as an acute episode or a chronic condition. Dysthmic 

depression is an acute episode of depression experienced most days, minor in nature with 
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associated symptoms and last less then 2 week. For a depressed mood enduring for more 

then 2 weeks with associated symptoms a diagnosis of major depression is often made.  

Recent studies show a trend in the occurrence of depressive symptoms in the acute stroke 

period is predictive of chronic depression and negative outcomes. The pooled prevalence 

of minor depression in the stroke survivor ranges from 10% to 44% while major 

depression is reported at 5% to 40%. (Robinson, 2003; Spalletta, Ripa, & Caltagirone, 

2005). The range of variation is attributed to the methodological differences utilized to 

research psychological distress in stroke survivors  (Carota et al., 2002; Kellermann et al., 

1999; Robinson, 2003; Spalletta et al., 2005) 

Prevalence of Post-Stroke Depression  

 Fedoroff, Starkstein, Parikh, Price, and Robinson (1991), researched the 

frequency of depression and symptoms in stroke survivors (N=205).  Depressive 

symptoms were categorized as psychological (anxiety, brooding, loss of interest, 

hopelessness, suicidal ideations, social withdrawal, lack of self confidence, self, 

depreciation, guilt [pathologic and ideas of reference], irritability, basic thoughts) or 

autonomic  (anxiety, anxious foreboding, depression in the morning, weight loss, 

insomnia, lack of energy, loss of sex drive) in nature. Survivors were grouped based on 

those with  (n=85, 41%) and without (n=120, 59%) depression.  Among the depressed 

survivors 22% had major depression. Compared to those without depression (autonomic 

0.96 (+/-1.12 SD); psychologic 0.94 (+/-1.12 SD), the depressed stroke survivors 

reported significantly (p < .001) more symptoms (autonomic 3.6 ; +/-2.14 SD : 

psychological 4.12 ; +/-2.82 SD). 
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 Lastly, the diagnostic criteria for major depression were made more stringent by 

requiring one additional symptom for a diagnosis of depression. Using the DSM III 

criteria the addition of one symptom decreased major depression from 24%  (n=46) to 

22.5% (n=43). However, among survivors reporting symptoms of depression yet denying 

a depressed mood the frequency of depression increased from 22.5 % to 29%. They 

conclude regardless of symptom manifestation (psychologic or autonomic) symptoms of 

depression are significantly related to depression mood in the acute stroke survivor 

(Fedoroff et al., 1991; Robinson, 1993). 

Mechanisms in the Development of Post-stroke Depression 

 Development of depression in the stroke survivor is often attributed to biological 

or psychological mechanisms. Presently, four theories with biological origins are 

hypothesized and associated with development of depression in the stroke survivor  

(Spalletta et al., 2006; Starkstein & Robinson, 1993; Willey et al., 2010). Lesion location, 

gene polymorphism, Biogenic amine theory, and proliferation of inflammatory cytokines 

are the four biological theories attempting to explain development of post-stroke 

depression (Fang & Cheng, 2009; Spalletta et al., 2006). 

Theory of lesion location and post-stroke depression. 

 Robinson and Bloom were the first researchers attempting to associate stroke 

lesion location in the development of post-stroke depression (Robinson, 2005; Robinson 

et al., 1984).  They hypothesize left frontal stroke lesions as instrumental in depression 

within the first 6 months.  For each study supporting left hemisphere lesions with 

depression another study exists refuting the results (Astrom et al., 1993; Morris et al., 
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1996; Robinson & Spalletta, 2010; Starkstein et al., 1991). While not completely 

discounted this theory remains speculative. 

Theory of gene polymorphism. 

 The theory of gene polymorphism involves a genetic, social, and environmental 

component as increasing susceptibility toward depression. It proposes abnormalities of a 

serotonin transporter gene promoter region  (5-HTTLPR) as instrumental in depression 

(Fang & Cheng, 2009; Spalletta et al., 2006). Ramasubbu et al. (2006), explored 

variations of this gene in stroke survivors. Those with a shortened 5-HTTLPR alleles 

versus longer alleles were more susceptible to effects of  stress ending in depression 

(Fang & Cheng, 2009).  This theory also is speculative with ongoing studies being 

conducted. 

Theory of biogenic amines. 

 The Biogenic amine theory hypothesizes cerebral ischemic decreases production 

of cerebral monoamines. Neurons producing norepinephrine and serotonin originating in 

the brainstem travel anteriorly through the thalamus and basal ganglia.  Cerebral ischemia 

impairs the anterior ascending axons containing biogenic amine resulting in decreased 

concentration levels of serotonin and norepinephrine in unaffected stroke areas (Fang & 

Cheng, 2009; Robinson & Spalletta, 2010). 

 Castren, Volkar, & Rantamaki (2007), surmised mood disorders as the end result 

of  a dysfunctional neuronal system of which brain derived neuronal factors (BDNF) 

alone is insufficient to stabilize mood; however through restoration of neuronal systems 

and brain plasticity may mediate antidepressant effects (Fang & Cheng, 2009). 
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Theory of proliferation of inflammatory cytokines. 

 Lastly, the proliferation of inflammatory cytokines alters serotonin levels 

impairing neuronal pathways resulting in neurogeneration (Fang & Cheng, 2009; 

Spalletta et al., 2006). Many studies supporting this theory stem from animal models. In 

humans increased levels of interleukins (IL-1, IL-6, IL-10, IL-18, IL-1ß, IL-1ra) and 

tumor necrosis factors were detected in the cerebral spinal fluid and serum of post-stroke 

patients (Robinson & Spalletta, 2010; Spalletta et al., 2006). Increased cytokines were 

detected in the serum of persons diagnosed with major depression. 

Psychological theory of post stroke depression. 

 The psychological theory of post-stroke depression theorizes depression develops 

after the stroke survivor become aware of neurological disability.  While depression may 

initially originate from a biological mechanism over time depression is due to 

psychological distress attributed to stroke related disability, cognitive impairment, loss of 

role and social support, and the realization of stroke survival. All these theories present a 

reasonable case in explaining post-stroke depression, however they all require further 

research. 

Post-Stroke Depression and Cognition  

 Cognitive impairment is an independent factor significantly associated with 

depression in the stroke survivor (Farner et al., 2010; Kauhanen et al., 1999).  Several 

studies incorporating neuropsychological testing in addition to neuropsychiatric 

evaluation for depression support this hypothesis  (Farner et al., 2010; Kauhanen et al., 

1999; Narushima, Chan, et al., 2003; Robinson & Spalletta, 2010; Spalletta et al., 2002). 

Using the Wechsler Adult Intelligence Scale, a standardized neuropsychological test, 
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Kauhanan et al. (2000), identified a significant relationship between non-verbal cognitive 

scores and aphasia. Stroke survivors with aphasia scored significantly lower on 

visuoconstructive (p < 0.05) visual memory (p < 0.05) then non-aphasic stroke survivors. 

They concluded cognitive status was not completely attributed to depression; since the 

instrument used to measure cognition, the MMSE, has several limitations when used in 

the aphasic stroke population. 

Post-Stroke Depression and Functional Dependence  

 Depression in stroke survivors is significantly associated with increased 

functional dependence and need for assistance with personal care needs (Benson & 

Ardila, 1993; Berg et al., 2003; Robinson & Spalletta, 2010; Thomas & Lincoln, 2008) . 

Ramasubbu et al. (1998), reported a significant association (t=5.10, df = 624, p < 0.0001) 

with increased depression scores with functional impairment as measured by the Barthel 

Index when compared to non-depressed survivors (Ramasubbu et al., 1998) 

 The Northern Manhattan Stroke Study (NOMASS), a population based study, 

followed a multiethnic population of stroke survivors (screened survivors were 655, 

sample size screened for depression N=340,) over a specific time intervals until death or 

disability was reached. Of the 655 screened, 340 stroke survivors were questioned 

regarding symptoms of depression. This study included survivors with mild aphasia yet, 

fails to identify the number of aphasics or criteria for screening severity of aphasia. 

Among the first-time stroke survivors 41% (n=139) screened positive for depression. 

Controlling for numerous associated risk factors (socioeconomic variables: age, race, 

ethnicity, marital status, less then three acquaintances, level of education, presence of 

insurance; behavioral, medical and stroke-related variables: stroke severity, diabetes, lack 
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of physical activity, and heart disease) they determined depressed stroke survivors were 

at  significantly increased risk for severe disability at one year ( OR 2.91, 95% C. I. 1.07 

to 7.91) when compared to those without disability; after 2 years this risk is more then 

three fold (OR 3.71, 95% C. I. 1.29 to 10.71). These findings correspond with reported 

findings of depression in the early period of stroke increasing the likelihood of 

progressive long-term disability (N. Herrmann et al., 2011), impaired stroke recovery, 

and death (Chemerinski, Robinson, & Kosier, 2001; Turner-Stokes & Hassan, 2002; 

Willey et al., 2010). 

 Hilari et al. (2010), explored psychological distress in 87 stroke survivors over 

18-months.  At 3 months, 50% (n= 31/ 62) of non-aphasics reported psychological 

distress compared to aphasics 93% (n=13/14; X2 (1) =8.61, p < 0.01).  In the early post-

stroke period psychological distress was highest at baseline (66%, n = 57/ 87) decreasing 

over 6-months (45%, n=32 /71). Stroke survivors with increased distress (depression) at 

baseline had an increased likelihood of psychological distress over time (X2 (3) = 32.74, p 

< 0.001). These findings are strongly supported within the literature (Aben et al., 2003; 

Astrom et al., 1993; Robinson, 2003; Schepers et al., 2009; Turner-Stokes & Hassan, 

2002; Whyte et al., 2004). 

The Trajectory of Post-Stroke Depression  

 The trajectory of post-stroke depression in the stroke survivor is variable and 

influenced by multiple factors (Whyte & Mulsant, 2002). Over time, the frequency of 

depression fluctuates usually peaking during the third and sixth month; remaining 

elevated for up to 3 years post-stroke event (Barker-Collo, 2007 
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; Farner et al., 2010; Morrison et al., 2005; Whyte & Mulsant, 2002). The trajectory of 

depression varies based on the study environment with hospitalized, rehabilitation, and 

outpatient studies reporting increased prevalence when compared to community settings 

(Robinson & Spalletta, 2010). Independent factors namely functional ability(Astrom et 

al., 1993; Nys et al., 2005; Ramasubbu et al., 1998; Thomas & Lincoln, 2008), cognitive 

status (Barker-Collo, 2007; Kauhanen et al. 1999), stroke severity (Farner et al., 2010; 

Hilari et al., 2010; Kauhanen et al., 1999; Srivastava, Taly, Gupta, & Murali, 2010; 

Willey et al., 2010), social isolation (Astrom et al., 1993; A. House et al., 1991; J. House, 

2001; Willey et al., 2010), and aphasia (Astrom et al., 1993; Hilari et al., 2010; Kauhanen 

et al., 2000; Thomas & Lincoln, 2008) are significantly associated to the depression in 

the stroke survivor. Several studies associate post-stroke depression with increased 

mortality (Ellis, Zhao, & Egede, 2010; Everson, Roberts, Goldberg, & Kaplan, 1998; 

Everson-Rose, House, & Mero, 2004; Morris, Robinson, & Samuels, 1993). 

 Astrom, Adolfsson, & Asplund (1993), explored the trajectory of major 

depression in stroke survivors over 3 years.  Eighty survivors with a mean age of 73 years 

were studied. Of these survivor 24% (n=20) were aphasic. On hospital discharge 25% of 

all stroke survivors (n=19) experienced major depression, at three months 31% (n=23 / 

73, p = 0.020) were depressed, at one year 16% (n = 11/ 68,  p < 0. 004), at two years 

19% (n=11/57, p =  0.016) had major depression, and at year three 29% (n=14/ 49, p = 

0.102) were depressed. Results support the theory of aphasic stroke survivors as more 

likely to report depression then survivors without depression (p = 0.001). 

 Similarly, Kauhanen et al. (2000), explored the course of post-stroke depression 

and aphasia in 106 first-ever stroke survivors from which 36 (34%) had aphasia. Among 
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aphasics (n=36) , depression increased at three (n=19 /27, 79% ; non-aphasics n = 34/ 74, 

46%, p = 0.092)  and twelve months (n =13/ 21, 62% ; non-aphasics n=26, 36%, p= 

0.033) when compared to non-aphasics. 

Post-Stroke Depression and Mortality in Stroke 

 Post-stroke depression is strongly linked with increased mortality in stroke 

survivors (F. Carod-Artal, 2010; Dafer, Rao, Shareef, & Sharma, 2008; Everson-Rose et 

al., 2004; A. House et al., 2001; S. Larson, Owens, Ford, & Eaton, 2001; Williams, 

Ghose, & Swindle, 2004). A significant proportion of studies substantiate research 

findings associating increased mortality and depression (F. Carod-Artal, 2010; Ellis et al., 

2010; Everson et al., 1998; Everson-Rose et al., 2004; A. House et al., 2001; S. Larson et 

al., 2001; Makikallio et al., 2004; P. Morris et al., 1993; Williams et al., 2004). 

 Morris et al. (1993), examined 91 stroke survivors and post-stroke mortality over 

a 10-year period. Within this sample, 33% (n=37) were diagnosed with depression (minor 

n=17 ; major n=20). After 10 years 53% (n=48) of the original sample died. Limited 

social contacts (t = -2.14, df = 89, p = 0.03), increased age (60.9 years), and alcohol 

consumption was increased in those that died. Depressed stroke survivors had an 

increased likelihood of death then non-depressed (odds ratio =3.4, 95% C. I.: 1.4 to 8.4, 

p= 0.007). 

 Conversely, House et al. (2001), was unable to show a significant association 

between depression and mortality. However, adjusting for age (p = 0.003 at 12 months 

0.011 at 24 months), cognition (p = 0.01 at 12 months and p = 0.005 at 24 months), 

severity of physical dysfunction (p= 0.0499 at 12 months and p = 0.0097 at 24 months), 

and urinary continence (p= 0.006 at 12 months and p= 0.052 at 24 months) other 



   

 64 

confounding factors emotional distress at one month was significantly associated with 

mortality. 

 Everson, Roberts, Goldberg, and Kaplan (1998), population based 

epidemiological study explored symptoms of depression and mortality over 29 years. 

This community study followed 6676 people and collected data at specific intervals from 

1965 until 1994. At baseline 14.5% (n=969) reported five of more symptoms of 

depression. Deaths in the depressed groups reached 4% (n=39) and 2.3% (n=130) among 

the non-depressed. Survival analysis support an 8% (hazard ratio 1.08, 95% C. I.: 1.02 to 

1.15, p < 0.006) increased risk for death from stroke for each point scored on the 

depression scale. Thus increasing the risk of death from stroke by 54% (p < 0.02). 

Morris, Robinson, and Samuels (1993), reached similar findings however, the influence 

of a personality factor (introversion) was also examined. This study included persons 

with aphasia (n= 44/ 84). Stroke survivors with depression (minor depression n=21, 

major depression n=13) and introversion (n=6/84, t= 2.99, df =82, p = 0.004) at baseline 

were subject to increased social isolation and mortality at 15 months when compared to 

those without depression and introversion. 

 Depression, apathy, and anxiety in the post-stroke period pre-disposes the first-

time stroke survivor to increased susceptibility and risk towards premature and increased 

death then stroke survivors without depression. This evidence calls for a change in 

clinical practice to incorporate mandatory screening for depression, anxiety and apathy in 

post-stroke survivors to promote positive health outcomes, stroke recovery, and 

mortality. 
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Social Isolations’ Effects on Health and Mortality 

 Social isolation is significantly associated with increased rate of morbidity and 

mortality due to cerebrovascular and cardiovascular diseases (Brummett et al., 2001; 

Code & Herrmann, 2003; Glass et al., 1993; Morris  et al., 1993; Morris, Robinson, 

Andrzjewski, Samuels, & Price, 1993; P. Morris et al., 1993). The concept of social 

isolation lacks a concrete and consistent definition.  Within the literature, social isolation 

is defined by a lack of relationships, aloneness, or loss of social relationships or contacts 

(Biordi & Nicholson; J. House et al., 1988; Mukherjee et al., 2006; Nicholson, 2009).  

Biordi and Nicholson define social isolation as a distancing from ones’ social network or 

need to relate to other persons by imposed or self-imposed measures (Biordi & 

Nicholson). 

 Boden-Albala et al. (2005) view social isolation as knowing less then three 

persons well enough to be invited into their household (Boden-Albala et al., 2005). 

Nicholson (2009), proposed the most succinct definition of social isolation as “ a state in 

which the individual lacks a sense of belonging socially, lacks engagement, with others, 

has a minimal number of social contacts and they are deficient in fulfilling and quality 

relationships (Nicholson, 2009)”. Regardless of the definition social isolation increases 

mortality in the stroke survivor increases the propensity toward stroke re-occurrence 

(P.  Morris et al., 1993; P. Morris et al., 1993). 

 The effects of social isolation on health outcomes (Berkman & Syme, 1979; P.  

Morris et al., 1993), morbidity (Boden-Albala et al., 2005; Brummett et al., 2001; 

Karelina et al., 2009), and mortality (Berkman & Syme, 1979; Brummett et al., 2001; 

Franzen-Dahlin et al., 2008; Morris  et al., 1993) are well documented. Numerous studies 
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support social isolation as an independent factor significantly associated with functional 

regression, stroke re-occurrence and increased mortality in stroke survivors (Boden-

Albala et al., 2005; Brummett et al., 2001; Glass et al., 1993; J. House, 2001; Morris  et 

al., 1993). Social isolation is most prevalent in older adults with 35% self-reporting 

“being socially isolated” (Nicholson, 2009). 

Social isolation the Aphasic Stroke Survivor 

 Social isolation in the first-time stroke survivor with aphasia has not been 

thoroughly explored. Morris, Robinson & Samuels (1993), explored the influence of 

behavioral traits (introversion and neuroticism) on social isolation and stroke related 

mortality.  This 15-month study followed 84 stroke survivors of which 44 were aphasic. 

Introversion in stroke survivors was significantly related to decreased survival when 

compared to extroverted survivors (t = 2.99, df = 82, p = 0.004). Similarly Glass  

 Matchar, Belyea, & Feussner (1993) studied stroke related outcomes and stroke 

survival. This prospective cohort study followed 46 stroke survivors for six months. 

Socially isolated stroke survivors were less able to maintain functional recovery and were 

at increased risk for a substandard recovery. Functional recovery was highest in the first 

2-months following the stroke event. However, isolated stroke survivors were unable to 

maintain the upward momentum required for functional recovery eventually succumbing 

to functional decline (Glass et al., 1993). 

 Lack of social relationships is significantly associated with decreased survival in 

stroke survivors with aphasia. A few authors theorize nature, residual effects, and chronic 

conditions of stroke (loss of functional ability, aphasia, dysphagia, paralysis) naturally 

initiate a need to withdrawal socially and may explain a small portion of stroke related 
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isolation (Code & Herrmann, 2003; Glass et al., 1993) . Conversely, the majority of 

stroke literature indicate social support  (perceived or actual) as instrumental in stroke 

recovery and social isolation as detrimental (Salter et al., 2010) . 

Physiological Factors Associated with Stroke and Aphasia 

 Physiological factors associated with stroke and aphasia is classified as non-

modifiable or modifiable in origin. Frequently non-modifiable factors constitute 

demographic factors further explaining risk and descriptive characteristics Risk factors 

are defined as environmental, chemical, psychological, physiological, or genetic elements 

that predispose an individual to the development of a disease (Venes et al., 1997) . 

Demographic and Non-Modifiable Risk Factors 

 Non-modifiable risk factors are not able to altered or changed in any manner. For 

example, age, race, gender, and family history. are significantly associated with stroke 

and aphasia. 

Age and risk for stroke. 

 For each decade of life lived after fifty-five years of age the risk for stroke 

doubles making age the leading non-modifiable risk factor for all stroke types (Fonarow, 

Reeves, et al., 2010; Kelly-Hayes et al., 2003; Roger et al., 2010). According to the AHA 

the mean age of death from stroke was 79.6 years with the majority of strokes (72%) 

occur after sixty-five years of age (Roger et al., 2010). Many studies support increased 

age with increased length of hospital stay (Fonarow, Reeves, et al., 2010; Fonarow, 

Smith, et al., 2010; Gialanella & Prometti, 2009), aphasia (Engelter et al., 2006; 



   

 68 

Gialanella & Prometti, 2009), incidence of co-morbidity (Roger et al., 2010; Romero, 

2007), disability (Kelly-Hayes et al., 2003), and death. 

 Fonarow et al. (2010) studied the affects of age on treatment for stroke and Get 

with the Guidelines Stroke Outcome as measured in elderly ischemic stroke patients. 

Analysis of 502, 036 ischemic stroke patients  (mean age 71.0 years +/- 14.6 years) 

concluded for each ten year increase in age the likelihood of being discharged to home 

decreased (adjusted odds ratio 0.69, 95% confidence ratio 0.68 to 0.69) while the risk of 

death in the hospital increased with age (adjusted odds ratio 1.27, 95% confidence ration 

1.25 to 1.29) (Fonarow, Reeves, et al., 2010; Roger et al., 2010). 

 Engelter et al. (2006) conducted a prospective population based study 

(N=188,015) examining the incidence of aphasia in first-ever stroke survivors (n = 269). 

Stroke survivors with aphasia (n=80) were a mean age of 80 years and non-aphasics  was 

75 years of age. Within this population-based sample the total crude incidence of aphasia 

for persons in the general population was 43 per 100,00. For persons less then 65 years of 

age, 5 per 100,000 and for persons more then 85 years of age 441 per 100,00. Within this 

study, for each year increase in age the risk for aphasia in first-ever stroke patients 

increased by 1% to 7%. (Engelter et al., 2006). In regard to aphasia, a few studied failed 

to support age as a factor during the acute phase (Pedersen et al., 2004). At one-year post-

stroke increased age was significantly associated with improvement in aphasia (non-

fluent aphasia 71.6 years of age, SD 11.1, fluent aphasia 77.6 year of age, SD 7.3, t=-2.3, 

p=0.03) (Pedersen et al., 2004). 
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Ethnicity and risk for stroke and aphasia. 

 Minorities have significantly higher incidence of disability (Rincon et al., 2009; 

Schwamm et al., 2010) and death (Kleindorfer et al., 2010; White et al., 2005) from 

stroke when compared to Caucasians (Roger et al., 2010; Romero, 2007; White et al., 

2005). Adjusting for age, the incidence of first-ever stroke in adults 45 to 85 years of age 

was highest for Black men (6.6 per 1000) and black women (4.9 per 1000) when 

compared to their Caucasian counterpart (white men 3.6 per 1000, white women 2.3 per 

1000) (Roger et al., 2010).  In Hispanics, an increased stroke incidence  (168 per 10,000) 

is noted at an earlier age (49 to 59 year of age RR 2.04, 95% CI: 1.55 to 2.69; more then 

75 years of age RR 1.12, 95% CI: 0.94 to 1.32) when compared to their non-Hispanic 

white counterparts (130 per 10,000) (Roger et al., 2010).   

 The Northern Manhattan Stroke Study (NOMASS), a landmark study, explored 

the incidence of stroke in multi-ethnic epidemiological population based study (Goldstein 

et al., 2006; Sacco, 2001). The NOMASS study calculated the age-adjusted incidence of 

first-time ischemic stroke in blacks (191 per 100,000) was higher then Caucasians (88 per 

100,000) and Hispanics (149 per 100,00) (Roger et al., 2010; Romero, 2007). The 

increased prevalence of modifiable stroke factors (hypertension, diabetes mellitus, 

obesity) within multi-ethnic  (Asian, Hispanic) communities may explain increased 

incidence and death due to stroke (Goldstein et al., 2006).  

 The Atherosclerosis Risk in Communities Study (ARIC) associates ethnicity with 

increased stroke risk. Blacks have a 38% increased stroke incidence compared to 

European Americans (Sacco et al., 2001). A segment of stroke research conducted during 

the 1990’s proposed a decreased incidence of stroke from 1993 to 2005. Further analysis 
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indicates a decreased rate of stroke only in whites not minorities possibly pointing to a 

racial component in addition to a healthcare disparity (Kleindorfer et al., 2010). 

Gender and risk for stroke and aphasia. 

 Numerous studies exploring factors associated with stroke risk, stroke effects and 

stroke outcomes support differences based on gender. The incidence of stroke is higher 

for men  (age 55 to 74 years) however, after 85 years of age the incidence in women 

escalates (Turtzo & McCollough, 2008). Annually, almost 55,000 more strokes occur in 

females then males (Roger et al., 2010). In the United States, women account for the 

majority (62%) of stroke related deaths (Qureshi, Suri, Zhou, & Divani, 2006). The initial 

lower incidence of stroke in women is attributed to later stroke onset and longer life 

expectancy within the female population (Roger et al., 2010; Turtzo & McCollough, 

2008).  Compared to men, women have increased functional disability  

(Chong, Lee, Boden-Alba, Paik, & Sacco, 2006; Persky, Turtzo, & McCullough, 2010; 

Turtzo & McCollough, 2008), depression (Chong et al., 2006; Poynter et al., 2009),  and 

death following stroke (Persky et al., 2010) . 

 In the International Stroke Trial, Niewada et al. (2005), compared baseline 

demographic, co-morbidities, and stroke outcomes based on gender (N=19,435, females n 

= 8,003, males n = 9,367). Participants were randomized and logistic regression analysis 

analyzed baseline traits in effort to determine stroke outcomes. Females had higher rates 

of disability and mortality at day 14 and 6 months post-stroke than their male 

counterparts.  Based on stroke severity females presented with worse stroke symptoms 

then males (Niewada, Kobayashi, Sandercock, Kaminski, & Czlonkowska, 2005) . Based 

on gender, females have worse stroke outcomes (Chong et al., 2006; Niewada et al., 
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2005; Qureshi et al., 2006), Numerous studies support female gender as an independent 

predictor associated with risk for disability and death (Fonarow, Smith, et al., 2010; 

Niewada, et al., 2005; Qureshi, et al., 2006; Roger, et al., 2010) at six months for stroke 

but not for aphasia (Engelter et al., 2006; Fonarow, Smith, et al., 2010; Niewada et al., 

2005; Qureshi et al., 2006; Roger et al., 2010) . Conversely, the Copenhagen Aphasia 

Study noted increased aphasia severity among females stroke survivors (Pedersen et al., 

2004). Variation is stroke presentation symptoms, inconsistency in stroke treatment, and 

heath care disparities may explain these differences (Kleindorfer et al., 2010). 

Modifiable Risk Factors 

Hypertension and risk for stroke. 

 Hypertension (HTN) is identified as a risk factor for hemorrhagic and ischemic 

stroke. Numerous studies continually support hypertension as a leading and powerful 

determinant of stroke risk, outcome and mortality (Lloyd-Jones et al., 2010; Roger et al., 

2010). Known as a silent killer, the effects of hypertension are insidious, concomitant, 

and life threatening. Among first- ever strokes, 77% presented with a systolic blood 

pressure in excess of then 140 mmHg. In the United States, one on three Americans has 

hypertension, at any given time 8% of Americans are unaware they have hypertension  

(Roger et al., 2010). 

 Hypertension is diagnosed and defined as a systolic blood pressure >/= 140 

mmHg or diastolic blood pressure >/= 90 mmHg, currently taking or prescribed 

hypertensive medications, or being told twice by a healthcare professional they are 

hypertensive (1997; Roger et al., 2010; Romero, 2007).  In normotensive individuals the 

lifetime risk for having a stroke is almost half the risk of persons with HTN. According to 
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National Health and Nutrition Examination Survey (NHANES) data hypertension is most 

prevalent in males. After 45 years of age hypertension affects males and females at a 

similar rate. Based on race, Black Americans have the highest prevalence of HTN when 

compared to the world. The risk for a fatal stroke among Blacks with HTN is 1.8 time 

more then Caucasians (Maak et al., 2011; Roger et al., 2010). However, across all races 

the incidence of HTN is increasing (Maak et al., 2011).  

Diabetes Mellitus and risk for stroke. 

 Diabetes Mellitus  (DM) is a powerful and significant risk factor for first-ever 

stroke affecting 8% of the adult American population (Krzyzaniak et al., 2011). Diabetes 

mellitus is defined by a fasting plasma glucose of 100mg/dL to 125 mg/dL; or a fasting 

plasma glucose of more then 126 mg/dL or a glycated hemoglobin A1c of more then 6.5% 

(pre-diabetic), or a casual plasma glucose of more then 200 mg/dL with symptoms 

associated with DM (Krzyzaniak et al., 2011). The prevalence of DM in persons with 

ischemic stroke ranges from 15% to 33% (Goldstein et al., 2006).  

 According to NHANES, the prevalence of DM in the future is expected to 

increase from 5.6% in 2005 to 12.0 % by 2050. Staggering increases are expected among 

the elderly (65 to 74 years 220%, > 75 years 449%, Black Americans over 75 years of 

age 606%), Hispanic  (127%) and Black (107%) populations {Roger, 2010 

#847;Narayan, 2006 #1159}.  Diabetes mellitus increases the relative risk for first-time 

stroke from 1.8 to 6.0 (Lloyd-Jones et al., 2010; Roger et al., 2010). Across all age 

groups, DM increases the incidence for stroke. Based on race and age, Caucasians less 

then 65 years of age and Blacks less then 55 years of age have the highest risk of 

ischemic stroke. Sixty-five per-cent of diabetics die as a result of stroke (Roger et al., 
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2010). Diabetes mellitus is rarely a disease of isolation and is frequently associated with 

atherosclerosis, hypertension, dyslipidemia and obesity (Goldstein et al., 2006; Lloyd-

Jones et al., 2010; Roger et al., 2010). 

Post-Stroke Disability Factors 

 Stroke is the leading and most costly cause of long-term disability in the United 

States affecting more then 30% of stroke survivors. Over a stroke survivors’ lifetime, the 

mean cost of stroke disability, as a result of an ischemic stroke, is estimated at $140,000.  

The World Health Organization (WHO) report on disability defines disability as the 

umbrella term to describe impairments (problems or alterations with body structure), 

activity limitations (difficulties in ones ability to perform a task) and participation 

restrictions (problems that interfere with ones interaction with life), referring to the 

negative aspects of the interaction between an individual a (with a health condition) and 

that individual’s contextual factors (environmental and personal factors) (World Health, 

2011). Stroke severity  (Pedersen, 2004; Hilari, 2010), lesion location (Starkstein, 

1987;Starkstein, 1991), cognitive impairment (Kauhanen, 2000), and functional ability 

(E. Larson et al., 2003) are factors associated with stroke related disability.  

Stroke Severity 

 Stroke severity is independently associated with the stroke disability, outcomes 

and mortality. Many studies utilize the National Institute of Health Stroke Scale (NIHSS) 

to quantify stroke severity. Higher stroke score at baseline are associated with worse 

outcomes. Making baseline stroke severity scores a predictive indicator of stroke 

outcomes and mortality (Kasner et al., 2003; Meyer, Hemmen, Jackson, & Lyden, 2002; 

Muir, Weir, Murray, Povey, & Lees, 1996). Advances in medical,  (Tissue Plasminogen 
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Activase, TPA ), surgical and interventional radiographic techniques may decrease 

subsequent stroke score and improve outcomes. Persons presenting with aphasia as a 

result of a stroke are frequently associated with increased stroke severity. 

Stroke Lesion Topography and Disability 

 Stroke may affect any area of the brain resulting in neurological injury and 

dysfunction unique to the area of injury. Due to the complex composition of the brain and 

the enormous amount of neurological connections and synapses traversing throughout the 

brain; focal areas of injury are often extended. For example, injury to the speech center 

often results in some form of aphasia. Physical impairment as a result of stroke 

(paralysis, hemiplegia, and  dysarthria) are evident however, psychological distress may 

be less obvious. Numerous research studies have correlated the development of 

psychological distress (depression, apathy, and anxiety) with stroke lesion location. 

 Two research hypothesis, biological and psychosocial, have formed both 

attempting to explain the origins of post-stroke psychological distress  (Fang & Cheng, 

2009; Whyte & Mulsant, 2002). Research results analyzing the lesion location hypothesis 

are numerous and inconsistent in their findings (Bhogal, Teasell, Foley, & Speechley, 

2004; Vataja et al., 2004). Robinson & Starkstein’s (1987), research supports increased 

depression scores in survivors with stroke lesions in closer proximity to the left frontal 

anterior pole then left posterior lesions. He noted an inverse relationship between this 

lesion locale and development of PSD (M. Herrmann et al., 1993; Narushima & 

Robinson, 2002; Starkstein, Robinson, et al., 1987). Paradiso et al. (1999), noted 

survivors with lateral lesions manifesting apathy (Paradiso, Chemerinski, Yazici, Tartaro, 
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& Robinson, 1999) These finding have been supported by some and unsupported to 

others (Carson et al., 2000; Vataja et al., 2004; Whyte & Mulsant, 2002).  

 Carson et al. (2000), performed a systematic review of the literature and 

concluded lesions location and PSD was not supported (Carson et al., 2000). The cerebral 

pallidium, basal ganglia (M. Herrmann et al., 1993), and caudate nucleus (Hama, 

Yamashita, Shigenobu, Watanabe, Kurisu, et al., 2007; Narushima & Robinson, 2002; 

Starkstein, Robinson, et al., 1987) are additional areas associated with development of 

post-stroke psychological distress. 

 Current research has merged the two hypothetical research opinions. Many 

studies associate depression with lesion location in the first 6 months post-stroke with 

psychological (Chemerinski & Robinson, 2000; Lincoln, Sutcliffe, & Unsworth, 2000; 

Robinson, 2005; Robinson, 2010; Robinson & Price, 1982; Thomas & Lincoln, 2008), 

social factors (Glass et al., 1993; J. House et al., 1988; Mukherjee et al., 2006), and 

functional ability (Ramasubbu et al., 1998; Shimoda & Robinson, 1999) as influential in 

the later stages . Incorporation of social and psychological measures is often incorporated 

as a result a Biopsychosocial perspective is recommended when researching factors 

associated with post-stroke psychological distress. 

Stroke and Cognition 

 Stroke survivors with aphasia often sustain cognitive deficits capable of 

influencing psychological (Angelelli et al., 2004; Narushima, Chan, et al., 2003), 

psychosocial (Barker-Collo, 2007; Larson et al., 2003; Narushima, Chan, et al., 2003),  

 neurobiological (Rothenburg et al., 2010) and functional outcomes (Kauhanen et al., 

1999; Kauhanen et al., 2000). Estimates place the prevalence of post-stroke cognitive 
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impairment as effecting as much as 35.2% of the stroke population (Kase et al., 1998). 

Stroke studies evaluating cognition estimate as 35% to 82% with cognitive impairment in 

at least one domain (Nokleby et al., 2008). Defects in memory, visuospatial function, 

mental speed, attention, aphasia, apraxia, and comprehension are frequently cited 

(Kauhanen et al., 1999; E. Larson et al., 2003; Nokleby et al., 2008; Wilde, 2006a). Since 

stroke survivors with aphasia and cognitive deficits are frequently excluded from 

research studies; only recently have these outcomes been evaluated (Townend et al., 

2007a). Unknown pre-stroke cognition, variations in cognitive instruments, limited 

longitudinal data, and presence of psychological distress are factors and limitations of 

stroke studies evaluating post-stroke cognition. 

 Kase et al (1998), used Framingham Study data to compare pre-stroke and post-

stroke cognitive scores in a sample of stroke survivors (N=74) and matched controls. The 

Framingham study is a longitudinal, observational, prospective , community based study 

evaluating participants from mid-life enrollment till disease development. The cases had 

significantly lower pre-stroke (cases 27.28 SD= 0.34, controls 28.08, p= .045) and post-

stroke (cases 23.57, SD=0.92, controls 28.31 SD=0.25 , p= < .001; change scores  for 

cases -3.72, SD=0.88, controls 0.23, SD=0.24 , p= <.001 ) MMSE scores than the 

controls. Further investigation was conducted to identify reasons for lower pre-stroke 

MMSE scores. The cases (38%) had a higher stroke risk profile then control (31.6%) but 

this did not reach significance based on gender. Subsequent post-stroke analysis 

identified a positive association between size of stroke , specifically large and cognitive 

impairment. Left hemisphere strokes were significantly associated with cognition (Kase 

et al., 1998; Vataja et al., 2004). 
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 Kauhanen et al (1999), studied prevalence and trajectory of aphasia and its 

relationship to depression and cognition in first-ever ischemic stroke survivors (N=101). 

In the acute phase 34% (n=36) were aphasic at 3 months 27%  (n=27) remained aphasic 

and at 12 months 23% (n=21) were aphasic. Stroke survivors with more severe aphasia 

and depression required more assistance with activities of daily living activities  

(p=0.009) and had more disability (p=0.0327) then non-depressed stroke survivors. 

Severely aphasic stroke survivors performed worse on non-verbal cognitive tests. This 

finding was noted in survivors with and without depression. They conclude aphasia is not 

an independent factor associated with depression. The authors identified the Mini-Mental 

State Exam as a study limitation in the aphasic population due to it strong language 

component (Kauhanan et al., 2000).  

 Narushima ,Chan, Kosier & Robinson (2003), evaluated cognitive function 

following treatment and remission of post-stroke depression. Mini-Mental State Exam 

scores significantly (t=-3.00, df=57, p < 0.01) increased from baseline following 

remission of depression (Depressed survivors baseline MMSE for 23.3, SD=4.2, Non-

depressed baseline MMSE 26.3, SD=3.1; At three months, depressed survivors MMSE 

26.5 , SD=3.5) improved. They surmise remission of depression can improve cognition 

but in survivors without depression cognitive scores remained unchanged indicating no 

improvement in cognition for the first 1 to 24 months post-stroke. 

Stroke and Functional Ability 

 The amount of functional ability or disability remaining following a stroke 

determines the stroke survivors’ quality of life (F.  Carod-Artal, Coral, Trizotto, & 

Moreira, 2009; J. Carod-Artal, Egido, Gonzalez, & de Seijas, 2000; Frazen-Dahlin, 
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Karlsson, Mejhert, & Laska, 2010), social interactions (Mukherjee et al., 2006), 

psychological well-being (J. Carod-Artal et al., 2000), cognitive competency (E. Larson 

et al., 2003), and mortality (Ellis et al., 2010; A. House et al., 2001; Morris  et al., 1993). 

Studies focusing on stroke related disability estimate 24% to 54% of stroke survivors as 

either partially or completely disabled (F. Carod-Artal & Egido, 2009). 

 Functional ability includes many realms (physical, psychological). However, the 

ability to independently attend to ones’ “activities of daily living” (toileting, dressing, 

mobility, grooming) often influences psychological well-being. Functional disability as a 

result of stroke was highest in persons of females gender (J. Carod-Artal et al., 2000) , 

increased age (Ramasubbu et al., 1998), depression (Nys et al., 2005; Parikh, Lipsey, 

Robinson, & Price, 1987; Ramasubbu et al., 1998), and among minority populations 

(Parikh et al., 1988). 

 Functional disability in stroke survivors with aphasia is frequently associated with 

increased age (Pedersen et al., 2004; Ramasubbu et al., 1998; Salter, Jutai, Hartley, et al., 

2006), initial stroke severity (J. Carod-Artal et al., 2000; Salter, Jutai, Hartley, et al., 

2006) , functional dependence (Ramasubbu et al., 1998; Wade et al., 1986), hemiplegia 

(Wade et al., 1986), larger areas of cerebral injury (Nys et al., 2005), increased disability 

(Frazen-Dahlin, et al., 2010), increased social isolation (Frazen-Dahlin et al., 2010; Wade 

et al., 1986), and increased mortality (Brust, Shafer, Richter, & Bruun, 1976; Parikh et 

al., 1987). Stroke research studies including aphasics have high attrition rates. 

Among aphasic stroke survivors, an estimated 20% to 24% of non-fluent aphasic 

survivors progress to fluent aphasia within three months (Pedersen et al., 2004) ; at one 

year 61% of aphasics had a milder form of aphasia (Pedersen et al., 2004) .  
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 Wade, Hewer, and Enderby (1986), found a significant relationship supporting 

functional disability and aphasia effect on social activity outcomes six months post-stroke 

(ADL, F=102.56, p < 0.01, aphasia F =12.35, p < 0.01).  This study identifies a myriad of 

factors associated with the return of functional abilities and the attenuation of functional 

disability. Stroke researchers have become more sensitive to this with recent studies 

including a Biopsychosocial approach within the study design and instruments of 

measure. 

Literature Review Summary 

 In summary, this extensive review of the literature explored stroke, aphasia, 

psychological distress disorders and their effects in the FTSS with aphasia. While the 

biological and psychological effects of stroke have received much attention much of the 

variance in regard to stroke related outcomes is unanswered. Current research 

incorporating social outcomes, apathy, and the aphasic population have expanded the 

research base. Framed within a Biopsychosocial Model, this research study seeks to 

contribute knowledge to benefit this forgotten segment of the stroke population. 
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Chapter III: METHODS 

Introduction 

 The purpose of this study was to explore and describe emotional distress in first-

time stroke survivors with aphasia. This chapter will describe the methods utilized to 

accomplish this purpose. Study design, setting, sample, human subjects protection 

measures, data collection techniques, study instruments and data analysis are addressed. 

Research Design 

 A descriptive, cross-sectional study design was used to explore anxiety, apathy, 

and depression among first-time stroke survivors with aphasia.  This descriptive approach 

suggests characteristics associated with stroke subpopulation (Hulley et al., 2001 ). 

Cross-sectional studies attempt to capture phenomena at a set point in time. Polit and 

Beck  (2004), identify two instances where cross-sectional studies are best utilized. First, 

when the theoretical framework is robust and supportive of analysis. Second, when the 

evidence supports one variable or (antecedent) as occurring prior (dependent) to another.  

Cross sectional studies are limited in their ability to ascertain causal networks among 

variables (Hulley et al., 2001 ; Polit & Beck, 2004). 

 Numerous research studies propose depression (PSD) as occurring post stroke 

period can occur as early as a few weeks to six months after the initial stroke event (Fure 

et al., 2006; Robinson, Starr, Kubos, & Price, 1983; Starkstein, Parikh, & Robinson, 

1987). Data collection will occur in the post-stroke period (Berg et al., 2003; Castillo et 

al., 1993; Kotila, Numminen, Waltimo, & Kaste, 1998; Paradiso et al., 1997; Paradiso & 
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Robinson, 1999; Spalletta et al., 2005; Thomas, 2007; Whyte et al., 2004). The post-

stroke period is considered the time period at which the stroke survivor is no longer 

considered in the acute phase. The post-stroke period encompasses the sub-acute and 

chronic periods after the initial stroke. 

Sample and Setting 

 First time stroke survivors with differing levels of aphasia were recruited for this 

study. Non-probability, purposive sampling was performed to obtain study participants.  

Stroke survivors with communications deficits from a stroke and able to perform a two-

step command is included.  Stroke survivors were recruited in the post-stroke period from 

rehabilitation facilities and from the community setting.  

Inclusion criteria 

 Inclusion criteria for the sample population are: 1). over 18 years of age,  2). 

participants requiring assent must have a legally authorized representative (LAR) to 

provide consent, 3). able to follow a 2-step command with no more then three attempts, 

4). Stroke documented by radiographic report, 5). Documented diagnosis of aphasia on 

hospital admission (mild or moderate aphasia or mild receptive aphasia), 6). spoke 

English prior to stroke, 7).  a trusted observer to completed the CSADQ-10 and AES-10, 

8). Within the post-stroke period. 

 Exclusion criteria 

 Exclusion criteria 1). History of a subarachnoid hemorrhage, 2). Dementia, or 

diagnosis prior to stroke 3). Alcoholism ( as per report or medical record), 4). Residence 

in a nursing home, 5). Impaired cognition before stroke, 6). Documented history of 
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anxiety, apathy or depression three years prior to their stroke 9 as per report or medical 

record), 7). History of suicide attempt, 8). Severe receptive aphasia , 9). Inability to 

follow a 2-step command. 10). History of TIA by medical or verbal report, 11). History 

of a brain tumor and 12). advanced co-morbid status. 

Setting 

 The settings for this study consisted of inpatient and outpatient rehabilitation 

hospitals and areas within the community providing services for stroke survivors.  

Research recruitment sites were located in the State of Maryland. Rehabilitation can 

occur in the outpatient, home,  or community setting. Rehabilitation is often required 

since stroke survivors can sustain subtle or profound neurological disabilities. Routine 

physical, speech and occupational therapy are beneficial and essential for functional 

recovery.  Initial contact with the rehabilitation physician and/or speech therapist was 

established to gain entry into the research environment. Potential subjects were recruited 

for the study by the principal investigator, rehabilitation staff referral, speech therapist, 

social worker, and stroke support coordinators. 

  Following the stroke survivor’s agreement, informed consent proceeded. For 

survivors willing to participate but unable to clearly verbalize, assent was obtained from 

the stroke survivor and consent was obtained from the LAR. After obtaining informed 

consent the Health Insurance Portability Accountability Act (HIPAA) regulations were 

explained and obtained. This is required to obtain access to data contained within their 

medical records. 
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Sample Size and Statistical Power  

 An a priori power analysis was conducted to determine the sample size. The 

minimum level power acceptable for statistical analysis was .80 (Cohen, 1992; Faul, 

Erdfelder, Lang, & Buchner, 2007; Shadish et al., 2002).  This permits a 20% chance of a 

type two error.  The effect size was established at .5. An alpha level of .05 was 

established as the minimal level of significance to reject the null hypothesis.  A two-

tailed  hypothesis was chosen for all analysis. A Chi-Square analysis estimated a sample 

size of 93 .  

Protection of Human Subjects  

 Study approval was obtained from the Internal Review Board (IRB) at the 

University of Maryland and participating hospitals.  Study participant identification and 

confidentiality was secured. Patient identifiers were assigned to de-identify the study 

patient from their data. Study data, consents, HIPAA, and other pertinent study records  

stored by the Principal investigator (PI) in a secured and locked cabinet. Computerized 

data will be secured on a laptop-requiring password to gain entry. The password will be 

accessible only by the PI. 

Data Collection Procedures 

 Data collection began after approval from the Internal Review Board (IRB). 

Patient contact was conducted in three ways: by the principal investigator  (PI) contacting 

the patient, by referral from the rehabilitation physician and speech therapist, and by 

referral from the other allied health personnel. 

 Since communication challenges are inherent for this population of study 

requiring a multi-method approach for instrument administration. To promote 
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consistency and reliability of measures administration methods were standardized. 

Unstructured interview format (with informant and survivor), observation, verbal 

administration, and self-administration was required to obtain study data and administer 

questionnaires (Waltz, Strickland, & Lenz, 2005). Due to variations in severity and type 

of aphasia, verbal administration of questionnaires was provided if needed. Persons with 

diagnosed visual field neglect, hearing deficits and visual impairment must complete 

forms in presence of the PI. First time stroke survivors enrolled in the study required a 

trusted informant to complete the CSADQ-10 and the AES-10 questionnaires. 

Questionnaires were modified by incorporation of larger and bolder font to facilitate ease 

of reading. To differentiate questionnaire, they were printed on different colored paper. 

Prior authorization to modify instruments for this population was sought from author of 

the instruments. 

 The questionnaire packet contained the following forms: HIPAA waiver, 

informed consent, consent tracking forms, evaluation to sign consent, assent form, 

demographic data sheet, Modified National Institute of Health Stroke Scale (mNIHSS), 

Mini-Mental State Exam (MMSE), Barthel Index (BI), Frenchay Aphasia Screening Test 

(FAST), Hospital Anxiety and Depression Scale (HADS), Modified Community Stroke 

Aphasia Depression Scale (CSADQ-10), Lubbens Social network Scale (LSNS-6), 

Apathy Evaluation Scale (AES-10), Oxfordshire Community Stroke Project Form 

(OCSP), and Repeated Battery for the Assessment of Neuropsychological Status 

(RBANS). The PI will administer the MMSE, NIHSS, FAST, and RBANS. Stroke 

survivors or caregivers completed the BI, HADS, and LSNS-6.  A trusted informant 
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completed the CSADQ-10 and AES-10 forms. Each packet was consecutively number as 

a method for tracking. 

 Prior to the study, pilot testing of instruments was performed. Estimated 

completion time to completion time to complete the battery of questionnaires is 

approximately 90-120 minutes. Survivors with more severe aphasia may require more 

time versus completing forms over multiple visits. 

Variables and Instruments 

 To enhance study validity instruments must be precise and accurate. 

Implementation of study protocols, standardization of measures, training of researchers, 

instrument clarity, and repeating measurements are methods supported to enhance 

measurement precision (Hulley et al., 2001 ; Waltz et al., 2005). Standardized 

instruments developed for and previously utilized in the post-stroke and aphasic 

population were identified (Waltz et al., 2005). A study protocol and sequencing of 

instrument administration was developed. The PI was trained in how to administered 

study instruments as required. Instruments were modified to enhance visual clarity. 

 In addition to the previously mentioned criteria, instruments selected for use in 

this study were chosen based on the following criteria: a) psychometric characteristics, b) 

documentation of utilization within the literature, c) appropriateness for the target 

population, and d) least burdensome for the participant. Since stroke survivors with 

aphasia are frequently excluded from research due to impaired communication some of 

these instruments have not been used in this population. Instruments were evaluated and 

chosen based on the prior mentioned criteria and reliability (Table 3). As depicted in 
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Table 2, internal consistency in the form of Cronbach’s alpha or Spearman-Brown 

correlation was considered for each selected instrument .
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The depression variable was measured with two instruments.  The CSADQ-10 was 

developed specifically to screen for depression in the aphasic stroke survivor. This 

observational measure was completed by the trusted informant. The instrument will be 

used for all patients. The HADS will capture the depression and anxiety variables. This 

instrument has been used within the stroke population and posses’ excellent reliability.  

Study Variables 

 Study variables will be measured indirectly and directly through the use of 

questionnaires and survey instruments (Pedhazur & Schmelkin, 1991; Pett, Lackey, & 

Sullivan, 2003; Trochim & Donnelly, 2008). Demographic profile , comorbidities , stroke 

risk profile, stroke admission data were obtained by an interview and the stroke 

survivors’ medical record. Variables obtained by direct measurement were collected 

retrospectively from the survivors medical record (Pett et al., 2003; Waltz et al., 2005).  

Anxiety and Depression 

 The next two instruments, the Community Stroke Aphasia Depression 

Questionnaire (CSADQ-10) and the Hospital Anxiety Depression Scale (HADS D-scale) 

measured depression. The variables anxiety and depression were measured using the 

Hospital Anxiety and Depression Scale (HADS). The HADS screened for anxiety 

(HADS-A-scale) and depression  (HADS-D-scale) in stroke populations within various 

settings (Aben, Verhey, Lousberg, Lodder, & Honig, 2002; Aben et al., 2003; Bjelland et 

al., 2010; Dennis et al., 2000; Fure et al., 2006; Lewis, Dennis, O'Rouke, & Sharpe, 2001; 

Sagen, Finset, et al., 2010; Salter et al., 2007; Snaith, 2003). The HADS is unique in its’ 

ability to exclude somatic symptoms associated with depression and focus on symptoms 

of anhedonia. (Salter et al., 2007) 
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 The HADS is comprised of a total of 14 items; the 2 subscales (anxiety and 

depression) each contain 7 items. Each item has 4 responses with a range from zero to 

three. The anxiety scale items range from zero (0=not at all) with higher scores (3= most 

of the time) associated with increased frequency. However, question nine on the anxiety 

scale is phrased in the reverse. On the depression scale zero responses range from 

“frequent” and “all the time” to “not at all”. Point values are varied for each response. 

 Respondent are instructed to refer to” feeling’s experienced over the last week” to 

provide a point of reference. Score range is from 0 to 21 for both scales (Canadian Stroke 

Network & McGill University, 2010).  Scores of 0 to 7 are considered normal, 8 to 10 

(mild or borderline), 11 or higher  (moderate to severe) indicate a mood disorder (Snaith, 

2003). Cut-off score for anxiety is set at 11, while scores for depression are established at 

8 (Canadian Stroke Network & McGill University, 2010). The HADS can be scored on a 

continuous (0-7), categorical (normal, mild, mood disorder/ case), or dichotomous level 

(non-case or case). 

 Sagen, Vik, Moum, Morland, Finset and Dammen (2009), analyzed the 

prevalence of anxiety and depression in 150-stroke survivors four months post-stroke. 

They compared the HADS and Montgomery and Asberg Depression Rating Scale 

(MADRS). Internal consistency for the HADS was high (Cronbach’s alpha 0.89 for 

HADS-A, 0.83 for HADS-D; HADS total 0.91, MADRS 0.85). Cut-off scores were 

established using a Receiver Operating Curve (ROC) with a value of 4 for HADS-A 

(sensitivity 0.83, specificity 0.65) and 6 for the HADS total (sensitivity 0.83, specificity 

0.60).  For HADS-D a value of 4 (sensitivity 0.84, specificity 0.73) with cut-off score of 

11 for HADS-D total (sensitivity 0.90, specificity 0.83). 
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 Bjelland, Dahl, Haug, & Neckelmann (2010), performed a literature review of 

747 articles evaluating the psychometric properties of the HADS. Cronbach’s alpha, a 

measure of internal reliability, is adequate to excellent (HADS-A .68 to .93; HADS-D .67 

to .90). Discriminant validity between the HADS-A and HADS-D showed low 

correlations (Bjelland et al., 2010; C. Herrmann, 1997). Concurrent validity was 

established between the HADS-D and the Beck Depression Inventory (BDI)(.73 to .62); 

State Trait Anxiety Inventory (STAI)(.52 to .65); SCL-90 Depression (SCL-90D)(.69 to 

.69), Montgomery Asberg Depression Rating Scale (MADS) (.62 to .81). Likewise, the 

anxiety subscale (HADS-A) showed concurrent validity with the STAI (.64 to .81); 

Hamilton Anxiety Rating Scale (HARS) (.34 to .44); SCL-90 Anxiety (SCL-90A) (.49 to 

.73); and Clinical Anxiety Scale (CAS) (.69 to .75). The HADS can be administered by 

self-report, interview or telephone (Canadian Stroke Network & McGill University, 

2010; Sagen et al., 2009a; Snaith, 2003). Administration times are 2-5 minutes with 

scoring time of less than 1 minute. 

Depression and Aphasia 

 The variable depression was measured using the Community Stroke Aphasia 

Depression Questionnaire (CSADQ-10). The CSADQ was developed to screen for 

depression in stroke survivors with aphasia. This observational measure consists of 21-

items categorically scaled.  Item responses range from 0 (never), 1 (rarely), 2 

(sometimes), and 3 (often).  The range for the total score is 0 to 63 higher scores 

indicative of a depressed mood.  Internal consistency rating is excellent (Cronbach’s 

alpha 0.82, split–half 0.79, 4-week test-retest 0.72 to 0.69) (Canadian Stroke Network & 

McGill University, 2010; Sutcliffe & Lincoln, 1998) .  The CSADQ-10, an abbreviated 
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version, has shown adequate reliability as well (Cronbach’s alpha 0.80, split-half r=0.81).  

Point range for the SADQ-10 is from 0-30. (Lincoln et al., 2000; Sutcliffe & Lincoln, 

1998). A score of 14 is indicative of depression. Validity of the SADQ has been rated as 

moderate. 

 Scoring of the CSADQ-10 is conducted by summation of all responses. This 

variable may be measured on the continuous (0 to 30) or dichotomous level (with 

depression for > 14, no depression for less then 14) by using the cut-off score. 

 Sutcliffe and Lincoln (1998) compared the SADQ and SADQ-10 with the HADS 

and Wakefield Depression Inventory (WDI). For the purposes of this study, patients with 

a communication disorders were excluded. Of the 150 stroke survivors recruited 70 were 

included in the study. Under the supervision of a research psychologist stroke survivors 

completed the HADS and WDI. Simultaneously, their caregiver completed the SADQ. 

Validity of the SADQ and SADQ-10 showed significant correlation with the HADS-D 

(SADQ-10 r =0.32, SADQ r =. 22), HADS-A (SADQ-10 r =0.63, SADQ r =0.42) and 

WDI (SADQ-10 r = 0.67, SADQ r = 0.52). 

 Leeds, Meara, and Hobson (2004), conducted a study to assess the SADQ-10 

ability to detect depression in non-aphasic stroke survivors (n=65) in rehabilitation. The 

SADQ-10 and Geriatric Depression Scale (GDS) were used concurrently. The patient 

completed the GDS and SADQ-10  was completed by a research nurse. The SADQ-10 

had good internal reliability but correlated poorly with the Geriatric Depression Scale 

(r=0.40, p<0.001). Sensitivity (70%) and specificity (77%) of the SADQ-10 established a 

cut off score of 14 for depression.  Convergent validity was established with the GDS and 

the WDI (Lincoln et al., 2000; Sutcliffe & Lincoln, 1998) .They surmise the SADQ-10 
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should not be used in non-aphasic populations or as a lone measure of depression (Leeds, 

Meara, & Hobson, 2004; Lincoln et al., 2000). 

Apathy 

 Apathy was measured with the Apathy Evaluation Scale (AES)-10). The AES was 

developed to measure apathy in the elderly and adults with noted diminished goal-

directed behavior and impairments in initiating or completing work. For the purposes of 

this study the informant version of the AES will be administered to FTSS. The informant 

version of the AES maintains higher reliability then the self-administered scale. The 

informant version is completed with a “ sit-down paper and pen” format.  

 The questions are goal-directed and address three areas including: goal directed 

emotional responses, goal-directed behavioral responses, and goal directed cognitive 

responses. The questions are worded in either a positive or a negative context. The 

instrument may be administered as a “ sit-down paper and pen “ questionnaire or a semi-

structured interview. For this study, the informant version was used with a “sit-down 

paper and pen test” format. Items are scored based on their severity. Four types of 

responses are available ranging from none “not at all characteristic “ to  a strong response 

“ A lot characteristic” with the stronger response granting a higher score. Scoring of the 

AES-10 is completed by summation of all responses.  Based on the instrument the range 

of available scores are from 10 to 40 with lower scores representative of apathy. A cut-

score of 19 is indicative of apathy. 

Stroke Severity 

 The independent variable of stroke severity and outcome was measured with the 

Modified National Institute of Health Stroke Scale (mNIHSS). At present no instrument 
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is able to exemplify all factors pertinent to stroke severity. However, the NIHSS is the 

most frequently used measure for stroke severity and outcome worldwide (Hilari et al., 

2010; Kasner et al., 2003; Lang, Kneidl, Hielscher-Fastabend, & Heckmann, 2009; 

Meyer et al., 2002; Meyer & Lyden, 2009; Muir et al., 1996). Ease of use, reliability, 

validity and ability to predict stroke severity and outcome at 3 months are reasons for its’ 

popularity (Kasner, 2006; Muir et al., 1996).  The mNIHSS is often used to evaluate 

clinical treatment, to classify stroke severity in clinical trials, determine volumes of 

infarct, and predict  stroke outcomes. This 15-item questionnaire measures ten 

neurological functions: (1). Level of consciousness (LOC point range 0-3), (2) LOC 

questions (point range 0-2), (3) LOC commands (point range 0-2); (4) best gaze or eye 

movements (point range 0-2); (5) visual fields (point range 0-3); (6) facial palsy (point 

range 0-3); (7) motor arm(s) (point range 0-4); (8) motor leg (s)(Point range 0-4); (9) 

limb ataxia (point range 0-2); (10) sensory (point range 0-2); (11) best language (point 

range 0-3); (12) dysarthria (point range 0-2); (13) extinction and inattention (neglect; 

point range 0-2). 

 The NIHSS is scored by summation of all responses. Zero is the lowest score and 

associated with normal or absence of neurological deficit. The Likert scale format ranges 

from 0 to 4 with a total score range of 0-42 (Meyer & Lyden, 2009). A score more then 

25 correspond with severe stroke, a score more then 14 are associated with long-term 

care, a score from 6 to 13 are considered candidates for rehabilitation, a score less then 5 

associated with mild stroke. The NIHSS can be administered in less than 10 minutes. 

Training and certification is required to administer this instrument and can be completed 

online. 
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 Reliability (r = 0.98, test retest 0.66 to 0.77; inter-rater reliability 0.69 to 0.85 for 

most items) and validity (0.94) for the NIHSS is adequate to excellent. Schiemanck, Post, 

Witkamp, Kappelle, and Prevo (2005), utilized the NIHSS to measure stroke outcome 

severity and Magnetic Resonance Imaging (MRI) to determine stroke lesions size in 

regard to outcome. They determine excellent concurrent validity (r= 0.61). 

Muir, Weir, Murray, Povey, and Lees (1996), compared three stroke severity and 

outcome instruments. Criterion validity was established with the Rankin scale and 

Barthel Index. Of the three, the NIHSS had the strongest sensitivity to outcome 0.71 

(95% CI .64-.79), specificity .90 (95% CI .86-.94) overall accuracy .83 (95% CI .79-.87). 

For this study a cut score of 13 was established as the strongest predictor of stroke 

outcome at 3 months (Muir et al., 1996). 

 Validity, predictive and concurrent, of the NIHSS was established in the acute 

stroke study (Kasner, 2006; Lyden, Claesson, Havstad, Ashwood, & Lu, 2004). The 

NIHSS predicted stroke outcome at 7 days and 3 month post-stroke when compared to 

baseline measures (Kasner, 2006).  When used in conjunction with radiographic studies, 

Magnetic Resonance Imaging (MRI) and Computerized Tomography (CT), the NIHSS 

had increased correlation. However, other variables such as size of infarct, age, area of 

infarct, and others must also be considered. 

 Despite its popularity the NHISS was limited by item redundancy, bias to left 

hemisphere infarcts, administration complexity, and variable reliability (Lyden et al., 

2004; Meyer & Lyden, 2009). To counteract these issues modifications were made hence 

the development of the modified NIHSS (mNIHSS) (Lyden et al., 2004; Meyer et al., 

2002; Meyer & Lyden, 2009). Four items from the NHISS were modified or removed. 
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Due to item redundancy level of consciousness was removed. Based on poor item 

reliability ataxia, dysarthria and facial weakness were removed also (Lyden et al., 2004). 

The sensory item was reduced from categorical to dichotomous level. The mNIHSS 

retained 11-items obtained from the original NIHSS improving instrument reliability, 

eliminating redundancy and streamlining simplicity(Meyer & Lyden, 2009). These 

modifications have made the mNIHSS more reliable, consistent, and balanced in regard 

to stroke lesion location then its’ predecessor.  Lyden et al. ( 2001),  report increased 

power, validity, and reliability and with the mNIHSS. 

 The National Institute of Neurological Disorders and Stroke (NINDS) conducted 

a randomized, double-blind study examining the effects of  recombinant tissue 

plasminogen activase (rTPA) administration versus placebo in patients diagnosed with an 

acute ischemic stroke ( N=624). Neurological exams using the mNIHSS were collected 

post-stroke at the following intervals of  baseline, 2 hours, 24 hours, 7 days, 10 day and 3 

months. Inter-rater reliability of the mNIHSS for the most part was excellent (k= 0.75 to 

1.0).  

 Validity, predictive and concurrent, for the mNIHSS were also evaluated. 

Concurrent validity for the mNIHSS was equivalent with the NIHSS , BI, Rankin scale 

and Glasgow outcome scale.  When compared to the NHISS at 3-months post-stroke, the 

mNIHSS revealed lower probability scores and equivalent odds and relative risk ratios. 

These findings support the mNIHSS as having more reliability and power then the 

NIHSS (Lyden et al., 2004; Lyden et al., 2001). 

 The mNIHSS has a score range from 0 to 31, with the higher score indicative of 

increased stroke severity. Stroke severity can be measured on the continuous, categorical 
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or dichotomous level. Cut-off scores for categorical level measurement can be 

differentiated by severity or rehabilitation potential.  A limitation of the NIHSS are 

ceiling effects in stroke survivors with severe neurological deficits due to inability to 

assess all items (Muir et al., 1996). 

Cognition 

 The independent variable of cognition was measured using the Mini-Mental State 

Examination (MMSE). The MMSE screens for cognitive impairments enabling a 

predictive trajectory for cognition function to be established. While not recommended to 

evaluate mood or thought the MMSE is useful in discriminating cognitive status in 

persons with dementia, Alzheimer’s, or stroke. Frequently, the MMSE is employed to 

evaluate level of cognition when establishing inclusion or exclusion for research 

(Canadian Stroke Network & McGill University, 2010; Cockrell & Folstein, 1988; Fure 

et al., 2006; Kurlowicz & Wallace, 1999; Spalletta et al., 2002). 

 The MMSE consist of 11 questions designed to evaluate cognitive function in five 

areas: Orientation (point total=10) registration (points total =3), attention and calculation 

(points total= 5), recall (point’s total =53), and language (point’s total =9). Scoring is 

based on the number of correct responses. Available points for each question vary from 0 

(for incorrect response) to maximum point of 5 with one point awarded for each correct 

response. Higher score is reflective of increased cognitive function. Total summed score 

range is 0 to 30. Scores less than 24 indicate cognitive impairment, scores 11 to 20 

moderate impairment, scores less then 10 severe impairment. The MMSE can be 

administered and scored in less then ten minutes. 
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Cognition can be measured on the continuous, categorical or dichotomous level. Based 

on severity of cognition (none, mild, moderate, or severe) or by absence or presence of 

cognitive impairment. 

 Studies examining internal reliability and validity of the MMSE range from poor 

to excellent. Cockrell and Folstein (1988), report adequate to excellent reliability within 

neurologic and psychiatric populations (test retest .89, inter-rater reliability .82, for 

depressed and demented patients .98). Tombaugh, McDowell, Kristjansson, and Hubley 

(1996), reviewed the psychometric characteristics of the MMSE in a geriatric community 

setting. Internal reliability ranged from poor to excellent (Cronbach’s alpha 0.54 to 0.96; 

test retest r= 0.38-0.99). 

 Validity of the MMSE ranges from poor to excellent. Hopp, Dixon, Grut, and 

Backman (1997) evaluated the research literature utilizing the MMSE and Wechsler 

Adult Intelligence Scale-revised (WAIS-R) to determine longitudinal validity. They 

compared the MMSE with the WAIS-R in a sample of 44 adults over 75 years of age 

without dementia. Low correlations were noted for this sample. This is attributed to lack 

of age variability, high level of education and absence of dementia within the sample . 

 Blake, McKinney, Treece, Lee, and Lincoln (2002), conducted a randomized 

control trial to assess sensitivity and specificity of three instruments used to screen for 

cognitive disorders post-stroke (MMSE, Sheffield Screening test for Acquired Language 

Disorders and Raven’s Coloured Progressive Matrices).  The MMSE was administered to 

112 stroke survivors.  Receiver Operating Curve produced a cut score of less than 24 as 

indicative of cognitive impairment. As an global measure of cognitive impairment the 
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MMSE was good (specificity 88% and sensitivity 62%) (Blake, McKinney, Treece, Lee, 

& Lincoln, 2002). 

 Ceiling effects have been noted among younger, cognitively intact persons and 

floor effects in persons with severe cognitive impairment (Canadian Stroke Network & 

McGill University, 2010). Persons with low literacy levels, visual impairment, and 

decreased hearing or communication defects limit the usefulness of this measure. 

Neuropsychological Status  

 The neuropsychological status variable will be explored using the Repeated 

Battery for the Assessment of Neuropsychological Status (RBANS). The RBANS is a 

neuropsychological instrument developed to briefly assess neurocognitive status in 

persons with neurological disorders. Originally developed to measure dementia the 

elderly the RBANS’ is utilized for multiple neurological populations, treatment 

environments, and age ranges (from 20 to 89 years of age).  Considered a screening 

iinstrument, the comprehensive format of the RBANS permits assessment of five 

neurological domains namely, attention, immediate memory, delayed memory, 

visuospatial-constructive, and language. Each domain consists of subtests descriptive of 

its respective domain.  Among the five domains twelve subtests exists (attention consist 

of coding and digit span; immediate memory contains list learning and story memory, 

delayed memory consist of figure recall, story memory, list recognition, and list recall, 

visuospatial-constructional consist of line orientation and figure copy; language consist of 

semantic fluency and picture naming). 

 The RBANs may be administered in less then 30 minutes and permits normative 

reference scoring. Administration of the RBANs is based on a standardized procedure. 
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 The RBANS may be scored based on domain or subtest. Subtests scores can be 

summed to produce a domain and a total score. Scores for each subtest vary the low end 

for each subtest is zero. Subset score ranges under each domain are: 1) Attention domain: 

range score for coding is 0 to 89, digit span 0 to 16. 2) Immediate memory domain: range 

score for list learning 0 to 40, story memory 0 to 24. 3) Delayed memory domain: range 

score  for figure recall 0 to 20, story memory 0 to 24, list recognition 0 to 20 , and list 

recall 0 to 10. 4) Visuospatial-constructional domain: range score for line orientation 0 to 

20, figure copy 0 to 20. 5) Language domain: range score for semantic fluency 0 to 40 , 

picture naming 0 to 10. Score range for summed index subtests and the total score for the 

five domains are 200 to 800. The subtests raw scores are summed and changed to an 

index score.  Across all age ranges the average total index score is 100 with a score less 

then 90 indicative of low average. Whereas a scores  average score is 90 and above with a 

score off 110 as high average.  

 Numerous studies support the RBANS’s ability to predict functional outcomes for 

stroke survivors. Larson, et al (2003), explored the effects of cognition on functional 

outcomes in the post-stroke period.  The RBANS was used to measure cognitive function 

in the rehabilitation environment and repeated at six months.  The RBANs had concurrent 

validity when used with in conjunction with other measures of functional outcome 

(Frenchay Activities Index and the Functional Independence measure). Moreover, 

through regression analysis the RBANS predicted functional outcome accounting for a 

percentage of variance within the study during inpatient rehabilitation. They surmise 

cognition play a substantial role in ones ability to complete functional tasks as measured 

by the FIM and FAI. Stroke survivors with language difficulties in the inpatient 
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correlated with less satisfaction with life quality at 6-months follow-up. The 

Visuouspatial/Constructional domain correlated highly with functional ability during 

inpatient rehabilitation and at follow-up. Conversely, at follow-up the RBANS explained 

less of the variance indicating other influences on functional recovery (social support and 

socioeconomic constraints).  These findings are reminiscent of similar studies utilizing 

the RBANS in a stroke population. 

Functional Ability 

 The functional ability variable was assessed using the Barthel Index (BI). The BI 

evaluated the stroke survivors’ ability to perform their activities of daily living (ADL). 

The BI is an observational measure to assessing level of functional ability and 

dependence (Hsueh, Lin, Jeng, & Hsieh, 2002). The BI was completed with the stroke 

survivor based on self-report of progress made in their stroke recovery. Self-care ability 

and mobility represent the two categories used to predict level of disability or ability. The 

BI is the most frequently used measure of disability in stroke research (Canadian Stroke 

Network & McGill University, 2010; Dennis et al., 2000; Fure et al., 2006; Hilari et al., 

2010; Lewis et al., 2001; Sangha et al., 2005; Spalletta et al., 2002; Thomas & Lincoln, 

2008). 

 The BI consists of 10 items each assigned a range of value from 0 to 15 with the 

higher score associated with independence (0= unable, dependent or incontinent; 5= 

needs assistance (does not apply for grooming or bathing items); 10=independent or 

continent (does not apply to transfers or mobility items); 15= independent). The ten ADL 

categories are: feeding (point range 0-10), grooming (point range 0 -5), bathing (point 

range 0-5), dressing (point range 0-10), bowel control (point range 0-10), bladder control 
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(point range 0-10), toileting (point range 0-10), transfers from bed to chair and back 

(point range 0-15), mobility (point range 0-15), and stairs (point range 0-10). 

 The subscales scores are summed producing a total score. This variable can be 

measured on the continuous, categorical level, or dichotomous level.  A score of 100 

indicates high independence and functional ability. Scores more than 85 are associated 

with minimal assistance and strong indication for functional independence and 

rehabilitation. A score less then 60 is associated with assisted dependence. A cut-score 

can be obtained to differentiate functional independence from assisted dependence. The 

BI can be administered as self-report, proxy, or observation in less than ten minutes. 

 The BI doesn’t discriminate between variations in neurological deficits in 

survivors capable of functioning at high levels. Thus a ceiling effect has been noted with 

this instrument. Floor effects are possible when the BI is administered during the acute 

stroke phase (Kasner, 2006). 

 Internal reliability rates range from adequate to excellent (inter-rater reliability 

0.53 to 0.94; intra-observer and inter-observer r = 0.89 to 0.99). Cronbach’s alpha for BI 

ranges 0.89 to 0.98 (Kasner, 2006). Hsueh, Lin, Jeng, & Hsieh (2002), compared the 

validity, reliability and responsiveness between the BI, BI-short from and the Functional 

Independence Measure (FIM) in 118 stroke patients. Measures were obtained on 

admission and discharge. Motor scales of the BI and FIM were acceptable and similar 

(BI: Cronbach’s alpha 0.84 to 0.85, concurrent validity Spearman’s r=0.92 to 0.94 ICC 

0.83 to 0.87) (Hsueh et al., 2002). 

 Concurrent validity was also addressed in a study of 117 patients screened with 

the BI. Of stroke survivors with BI scores of 0-40 at 6 months 70% died or resided in a 
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long-term care. Another study with 206 patients reported 95% of survivors with BI scores 

of 81-100 resumed life within their community by 6 months (Sulter, Steen, & Keyser, 

1999). Stroke survivors with a BI score of 60 upon discharge from rehabilitation reported 

better quality of life than survivors with scores less then 60 (Kasner, 2006; Sulter et al., 

1999). 

Aphasia Severity 

 The variable aphasia was measured with the Frenchay Aphasia Screening Test 

(FAST). The FAST screens for language deficits and is widely used in the stroke 

population (Canadian Stroke Network & McGill University, 2010; Hilari et al., 2010). 

Comprehension (total 10 points), verbal expression (possible 10 points), reading (possible 

5 points), and writing (possible 5 points) are the four areas of language assessed by the 

FAST. One point is given for each correct response with a total possible score of 30. The 

FAST is administered by healthcare professionals as oppose to a speech therapist  

(Canadian Stroke Network & McGill University, 2010; Enderby, Wood, Wade, & Hewer, 

1987; Salter, Jutai, Foley, et al., 2006). 

 Cut-off scores were adjusted based on age. Individual’s less than 60 years of age 

with a score of 27 or less, and individuals 61-70 years of age with a score of 25 or less 

screen positive for aphasia (Canadian Stroke Network & McGill University, 2010; Salter, 

Jutai, Foley, et al., 2006). This test can be administered and completed in three to ten 

minutes. 

 Communication ability is detected by scoring all correct responses to obtain a 

total score. This variable will be measured as dichotomous with cut scores determined 

based on the age of the survivor (Canadian Stroke Network & McGill University, 2010). 
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 Salter, Jutai, Foley, Hellings & Teasell (2006), reviewed six instruments used to 

screen for aphasia. Reliability for the FAST was excellent (Test-retest κ=1.00, W=0.97; 

inter- observer W = 0.97, agreement 93%). Validity was adequate to excellent with the 

Sheffield Screening Test (SST) (concurrent validity 0.86, convergent validity 0.74 & 

0.92).  Sensitivity (87%) and specificity (80%) are classified as good. Construct validity 

with the BI has also been reported (r= 0.59).  FAST specificity can be negatively affected 

in individuals’ with visual deficits, problems with concentration, deafness, illiteracy or 

confusion (Canadian Stroke Network & McGill University, 2010; Salter, Jutai, Foley, et 

al., 2006). 

Social Isolation 

 The Lubben Social network Scale (LSNS-6) assessed the variable social isolation. 

The LNSN-6 is a self-report measure developed to screen individuals at high risk for 

social isolation.  The LSNS-6 is one of the most widely used instruments of social 

isolation. The LSNS-6 is able to differentiate between familial and non-familial social 

relationships (Biordi & Nicholson; Levy-Storms & Lubben, 2006; Lubben et al., 2006; 

Mistry et al., 2001). This six-item measure is composed of two subscales each containing 

three items evaluating familial and non-familial/friend relationships. Three social 

isolation scores can be obtained: LSNS-6 total score, LSNS-6 family subscale and LSNS-

6 friend subscale. Six responses are available for each item ranging from zero to five (0 = 

none; 1 = one; 2 = three or four; 4 = five to eight; 5= nine or more). Summed responses 

equate to number of social contacts. Total score range for the LSNS-6 is from 0 to 30. 

 A cut score of 12 or less equates with a high risk for social isolation. A score of 6 

or less indicates social isolation. One caveat of this instrument is the need to evaluate the 
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range of all response for item consistency (Lubben et al., 2006). The LSNS-6 is scored 

by summation of total responses. Social isolation can be measured on the continuous, 

categorical (socially isolated, high risk for isolation, not at risk) or dichotomous level 

(socially isolated or not social isolation)(Lubben et al., 2006; Lubben & Damron-

Rodriguez, 2003). 

 Lubben, Blozik, Gillmann, Iliffe, Kruse, Beck, & Stuck (2006), conducted a 

community based study describing social networks across three different cultures and 

countries (N= ~7432). This study explored the psychometric properties of the LSNS-6 

ability to evaluate stroke survivors' social network (social isolation, social support), and  

determine usability of the LSNS-6 in clinical practice. Using the LSNS-6 they screened 

for social isolation, social support and the presence of social networks. Internal reliability 

for the LSNS-6 was excellent (Cronbach’s alpha for family subscale 0.84 to 0.89; non-

family subscale 0.80 to 0.82; total scale 0.83).  The LSNS-6 demonstrated adequate to 

poor convergent validity when compared to other factors predictive of a social network 

such as living arrangement, caregiver presence, and emotional support. 

Sample Characteristic Variables 

 
 Identifying characteristics of the target population was essential for drawing 

inferences, identifying extraneous variables, and recognizing validity threats  (Polit & 

Beck, 2004). Stroke survivor demographics, Comorbidities, risk factors and hospital 

admission data was obtained to provide a comprehensive view of the study population 

(Polit & Beck, 2004; Waltz et al., 2005). The data was relegated to the time period of 

three months preceding the stroke. These variables will be obtained from the survivor or 

caregiver by interview and review of the stroke survivors’ medical history. 
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Demographic Variables. 

 The following demographic data was obtained on each stroke survivor. Recent 

research exploring social relationships and its’ affect on health emphasize living 

environment, number of social contacts, socioeconomic status, and history of emotional 

disorders as contributing to ill-health and death (Brenes et al., 2005; Ferris, Robertson, 

Fabunmi, & Mosca, 2005; Glass et al., 1993; J. House, 2001; J. House et al., 1988; Lewis 

et al., 2001; Lloyd-Jones et al., 2009; Lubben et al., 2006; Salter et al., 2010). Variables 

collected on the continuous (age), categorical (ethnicity, marital status, level of 

education, living arrangement, survivor annual income, health rating), and dichotomous 

level (gender, menopausal, history of mood disorder).  Variable information was obtained 

in two ways. First, by verbal reports as rendered by the stroke survivor or their advocate. 

Second, data was obtained from the medical record and verified with the survivor.  

Annual income referred to the annual income of the stroke survivor based on verbal 

statement.  

 Risk factors and comorbidities. 

 Research supports diabetes mellitus, ethnicity, and hypertension as independent 

risk factors for stroke (Goldstein et al., 2006; Klein-Ritter, 2009; Lloyd-Jones et al., 

2010). However, it is often the interaction of non-modifiable and modifiable risk factors 

increasing risk for stroke. Comorbidities were measured on the categorical (diabetes 

mellitus, hypertension) level. Stroke risk factors were obtained on the continuous (body 

weight, height, number or medications), categorical (level of activity before stroke, 

smoker, alcohol consumption), and dichotomous (substance abuse) level. 
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Hospital admission data. 

 Stroke admission data was collected on the continuous (MMSE, Glasgow Coma 

Scale (GCS), NIHSS score) categorical (lesion location, lesion size, time period since 

stroke, radiographic technique for diagnosis) and dichotomous (stroke lesions, TPA 

administered, aphasic) level. 

Data Analysis 

 Data was systematically collected and categorized in preparation for data analysis. 

Research instrument underwent a systematic screening method to check for completion 

of data and for recoding needs. Afterwards , data was systematically entered in to SPSS 

version 21.0 for Macintosh  program. When possible data was collected on continuous 

level and reversed items were appropriately recoded. 

Preliminary Assessment of Data 

 Descriptive analysis was performed on each variable. Frequency distributions 

were conducted on all categorical and nominal level variables. Frequency and 

percentages were obtained. Descriptive statistics were conducted on each continuous 

level variable. Means, standard deviation, median, range, and minimum and maximum 

values were identified for each variable. Descriptive analysis was used to evaluate 

continuous level data for measures of central tendency, score distribution, normality 

violation, errors and recoding needs. 

Variables measured at the continuous level were evaluated for linearity and presence of 

outliers. Due to the small sample size (N=16) parametric analysis techniques could not be 

performed due to inability to meet pre-analytical testing assumptions.  Subsequently, 

independent level variables were collapsed to categorical and nominal level to permit use 
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of non-parametric statistical techniques.  Dependent variables were maintained at the 

continuous level for Mann Whitney U analysis.   

 

Data Exploration 

 
 Analyzing statistical data is a reiterative process often appearing redundant in 

nature. Statistical data analysis began with exploratory data analysis (EDA) to uncover 

missing data, display distributions, survey demographics, identify data entry errors, 

initiate assumption testing, uncover outliers, explore relationships and get to know the 

data. 

 Collapsing, and recoding of variables was conducted to correct for abnormalities 

and prevent violation of assumptions. Generation of scatterplot, bar graphs and normality 

statistics further identified variable abnormalities. Measures of central tendencies were 

obtained on all continuous level variables (mean, standard deviation, skewness and 

kurtosis). Frequency distributions were performed on all dichotomous level variables. 

Categorical values were evaluated for range and continuous variables were evaluated for 

minimum and maximum values.  

 Second, descriptive statistics identified sample attributes and data abnormalities. 

Screening of descriptive data, performing frequency distribution, checking for missing 

data, testing for normality, transforming data, checking statistical assumptions, statistical 

analysis, and interpretation of inferential statistics (Leech, Barrett, & Morgan, 2005; 

Pallant, 2007; Tabachnick & Fidell, 2007). Lastly, due to small sample size non-

parametric methods were used for statistical analysis.  
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Missing data. 

 Variables were examined for missing data. Ideally missing data should be less 

then 5% of the entire data obtained (Tabachnick & Fidell, 2007).  Missing data was 

handled in one of three methods. Imputation of data and deletion of cases are two 

methods used to help resolve missing data (Leech et al., 2005; Tabachnick & Fidell, 

2007). Missing data was assessed for random or systematic appearing pattern. Missing 

data appearing systematic in nature can be handled by imputation. Random missing data 

can be deleted if the number of cases is minimal. On the other hand, the presence of 

missing data on some of the instruments may be instrumental in assessing severity of 

cognition, aphasia, or depression.  In this instance the respondent may require further 

evaluation (Tabachnick & Fidell, 2007). Ironically, the missing data (n=3) consisted of  

two forms required to be submitted by the trusted observer. Data was not imputed but 

analyzed by excluding cases pairwise. 

Outliers. 

 Data was examined for the presence of influences of outliers among independent 

and dependent variables. An outlier is an extreme variable value or summation of 

variable values misrepresenting statistics. Outliers were addressed by checking for data 

entry error, case deletion, variable transformation, or adjustment of extreme value. Due to 

the small sample size, non-parametric analysis was required.  Independent variables were 

dichotomized to meet the assumptions for chi-square with Fisher exact test and Mann-

Whitney U analysis. 
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Sample size. 

  Insufficient numbers lead to assumption violations, insufficient power, and 

unstable results and hindering generalizability. In addition to anticipated effect size, level 

of alpha, and desired power, the number of cases to predictor variables must be 

considered. Due to low study enrollment the statistical techniques were adopted to meet 

the sample size. Thus non-parametric analytical techniques were required for analysis. 

Test for normality. 

 Test for normality were performed by assessing skewness and kurtosis of 

variables (Field, 2005; Leech et al., 2005; Tabachnick & Fidell, 2007). Kurtosis refers to 

collection of values either above or below a zero reference point resembling a peak or flat 

distribution. Skewness refers to a collection of scores to the right of left of a distribution..  

A normal distribution consists of the clustering of residual values around the expected 

predicted scores. The assumption for normality was met when the scatter plot appeared 

normally distributed.  Abnormally appearing scatter plot distribution required 

transformation of variables. Less visual dependent statistical measures of normality may 

also be used (Field, 2005; Leech et al., 2005; Tabachnick & Fidell, 2007).  

 Linearity. 

 Linearity assumes the existence of a straight linear relationship between two 

variables (Field, 2005; Leech et al., 2005; Tabachnick & Fidell, 2007). Linearity was 

verified by the inspection of scatter and trended plots. If a non-linear relationship 

between the independent and dependent variable was uncovered variables were 

transformed and re-evaluated for linearity (Field, 2005; Leech et al., 2005; Tabachnick & 
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Fidell, 2007). Due to small sample size interval level data was collapsed to nominal level 

data.  

Non-Parametric Statistical Testing 

 Non-Parametric testing techniques are recommended for small sample sizes or 

when the statistical assumptions for parametric testing are not met. When the data is 

abnormally distribution and mostly categorical or nominal level often some type of non-

parametric testing may be required. Cited as being less powerful thereby less sensitive to 

detect a group differences (type II error) a non-parametric measure usually has a 

parametric equivalent. In general, non- parametric statistical techniques analyze data 

based on the ranking of grouped scores as oppose to data (Fields, 2009). Each score is 

ranked from low to high with higher scores achieving the larger ranks. The analysis is 

then conducted on the ranks in place of the actual data. 

Correlation. 

 Strength of associations was explored using correlation to determine direction, 

strength and relationship between selected variables. Due to small sample size, abnormal 

distributed, and nominal level data Spearman’s rank order correlation (Spearman’s rho) 

was used. A two-tailed approach was selected to analyze the hypothesis. Relationship 

between variable was determined based on the correlation value, which range from -1 to 

+1. The absolute value determines the strength of the correlation whereas the sign 

indicates direction. A 1 indicates a perfect correlation and a 0 suggest no correlation.  
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Chi-Square for independence of variables. 

 Chi-square, a non-parametric measure, was utilized to identify a relationship 

between variables measured at the categorical level. Chi-square is a data frequency count 

requiring few assumptions. Specifically each of the counted items must be categorized to 

one cell to prevent over counting and each cell should contain at least five of items. 

When the expected cell count if less then five the Fisher exact test method of analysis 

was used. Fishers exact test is the desired method to use when for small sample size and 

when cell count deviated from the expected. Fishers exact test was used to analyze the 

hypotheses contained within Aim 3. 

Mann Whitney U. 

 Mann Whitney U analysis was used to detect for differences between groups 

against a dependent variable measured at the continuous level. Analysis resulting in 

statistical significance will be followed by evaluation of median score to specify the 

group with the higher ranking.  

Procedure for Data Analysis 

 A frequency count was performed to identify scores and percentage of stroke 

survivors screening positive for anxiety, apathy and depression. A frequency distribution 

curve was analyzed to identify abnormalities. Descriptive statistics, measures of central 

tendency, standard deviation, range, and inter-quartile range was conducted. Bar graphs 

were generated for normality and conformability to the analytic assumptions. 

 First, descriptive statistics were conducted to evaluate score distribution. Graphs 

and plots were generated and evaluated for skewness and kurtosis. Measures of central 

tendency (mean, median, mode, range, standard deviation, and inter-quartile range) must 
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be assessed for continuous level data. Frequency distributions were conducted for each 

variable measured at the dichotomous level. Test for normality was conducted on all 

independent and dependent variables. 

 Second, data variables were prepared and explored prior to analysis. Data was 

checked for the possibility of entry errors, outliers, missing data, and violation of 

assumptions. Variables were summed, transformed, collapsed, and recoded to meet 

statistical assumptions.  Due to small sample size and need for non-parametric analysis 

variable were collapsed to nominal level. The dependent variables were maintained at 

interval level for Mann Whitney U. 

 Spearman’s rho correlation was performed to identify association among 

variables. Chi-square and Mann Whitney U was conducted to identify relationships and 

differences between variables. Dependent variables of  anxiety, apathy, and depression  

data were measured at the continuous level for Mann Whitney U analysis. 
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Hypothesis Testing 

 The purpose of this research study was to describe factors associated with 

emotional distress (anxiety, apathy and depression) in the first time stroke survivor with 

aphasia in the post-stroke period. The Biopsychosocial model explicated the 

interrelatedness of the stroke factors. The following aims and hypothesis are proposed.   

Research Aims and Hypothesis 

Aim 1: To assess the feasibility of exploring emotional distress specifically anxiety, 

apathy and depression in first-time stroke survivors with aphasia in the post-stroke 

period. 

Aim 2: To describe the social, physiological, and post-stroke characteristics in first-time 

stroke survivors with aphasia in the post-stroke period. 

Aim 3: Describe characteristics associated with emotional distress in first-time stroke 

 with aphasia in the post-stroke period utilizing the Biopsychosocial model to 

Identify sociological (marital status, socioeconomic status, living arrangements and social 

isolation), physiological (diabetes mellitus, hyperlipidemia, and hypertension) and post-

stroke disability factors (stroke severity, lesion topography, cognition, 

neuropsychological cognition, and functional ability).  

A. Describe characteristic of anxiety. 

Hypothesis 1a: Demographic characteristics (age, ethnicity, and gender)  will be 

associated with anxiety in the first-time stroke survivors with aphasia in the post-stroke 

period. 
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Hypothesis 1b: Sociological characteristics ( marital status, , socioeconomic level, living 

arrangement, and social isolation) will be associated with anxiety in first-time stroke 

survivors with aphasia in the post-stroke period. 

Hypothesis 1c: Physiologic characteristics ( Diabetes mellitus, hypertension, and 

hyperlipidemia) will be associated with anxiety in first-time stroke survivors with aphasia 

in the post stroke period. 

Hypothesis 1d: Post stroke disability characteristics (stroke severity, lesion topography, 

cognition, neuropsychological status, and functional ability) will be associated with 

anxiety in first-time stroke survivors with aphasia in the post-stroke period 

B. Describe the characteristic of apathy.  

Hypothesis 2a: Demographic characteristics (age, ethnicity, and gender)   

will be  associated with apathy in the first-time stroke survivors with aphasia in the post 

stroke period. 

Hypothesis 2b : Sociological characteristics ( relationship status , socioeconomic level, 

living arrangement, and social isolation) will be associated with apathy in first-time 

stroke survivors with aphasia in the post stroke period. 

Hypothesis 2c: Physiologic characteristics ( Diabetes mellitus, hypertension, and 

hyperlipidemia) will be associated with apathy in first-time stroke survivors with aphasia 

in the post-stroke period. 

Hypothesis 2d: Post stroke disability characteristics (stroke severity, lesion topography, 

cognition, neuropsychological status, and functional ability) will be associated with 

apathy in first-time stroke survivors with aphasia in the post-stroke period. 

C. Describe characteristic of depression. 
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Hypothesis 3a Demographic characteristics (age, ethnicity, and gender)   will be 

associated with depression in the first-time stroke survivors with aphasia in the post 

stroke period. 

Hypothesis 3b : Sociological characteristics ( relationship status, socioeconomic level, 

living arrangement, and social isolation) will be associated with depression in first-time 

stroke survivors with aphasia in the post-stroke period. 

Hypothesis 3c : Physiologic characteristics ( Diabetes mellitus, hypertension, and 

hyperlipidemia) will be associated with depression in first-time stroke survivors with 

aphasia in the post stroke period. 

Hypothesis 3d: Post stroke disability characteristics (stroke severity, lesion topography, 

cognition, neuropsychological status, and functional ability) will be associated with 

depression in first-time stroke survivors with aphasia in the post-stroke period. 

Summary 

 This chapter discussed the methods used to conduct this study.  Study design, 

setting, sample, and human subject protection measures are addressed. Instrument 

description, administration method, psychometric properties and supporting literature are 

explicated. Non-parametric analytical techniques were identified as the statistical method 

to evaluate relationship between dependent and independent variables. 
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CHAPTER IV: RESULTS 

Introduction 

 The purpose of this study was to describe factors associated with emotional 

distress in first time stroke survivors with aphasia in the post-stroke period as reflective 

of the Biopsychosocial Model.   This chapter will discuss the feasibility of this research 

study, identify descriptive characteristics associated with emotional distress, explicate 

statistical analysis of research data, and summarize descriptive analysis findings. The 

Statistical Package for Social Sciences (SPSS) version 21 for Apple computer was 

utilized to analyze these data.  

Testing of Aims and Hypotheses 

Aim 1 

Aim 1:  To assess the feasibility of exploring emotional distress specifically anxiety, 

apathy and depression in first-time stroke survivors with aphasia.  

 Emotional distress in stroke survivors while well studied frequently excludes 

those with aphasia. A systematic review of the literature surmised 70% of research 

studies excluded those with aphasia with citing aphasia as exclusion criteria (Angelelli et 

al, 2004; Paolucci, 2008; Townend, Brady, & McLaughlan, 2007a, 2007b). According to 

the literature, depression and anxiety is more prevalent in stroke survivors when 

compared to controls. Moreover, apathy, a syndrome of decreased motivation, is 

associated with retardation of functional and cognitive recovery (Marin, 1991; Starkstein 

et al., 1993). 
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 Social isolation (Glass et al., 1993; Morris  et al., 1993), cognitive decline 

(Nokleby et al., 2008; Townend et al., 2007a) and impaired functional recovery (J. 

Carod-Artal et al., 2000; Ramasubbu et al., 1998) are frequently occurring factors in 

stroke survivors experiencing emotional distress.  With one-third of the stroke population 

experiencing some form of language deficit the time has come for study inclusion 

(Berthier, 2005; Glass et al., 1993).  

 Stroke is the leading cause of disability (Lloyd-Jones et al., 2010; Roger et al., 

2010). The effects of stroke are long-lasting influencing every aspect of the stroke 

survivors’ life. The ability to communicate and be understood is a basic human need and 

essential for daily functions and quality of life. With this in mind this research sought to 

determine the feasibility of exploring emotional distress within this stroke sub-

population.   

Study instruments 

 This research study used a battery of test screening stroke severity, 

neuropsychological status exam, cognition, speech, and social factors associated with 

emotional distress.  Since many of the instruments were developed in Europe 

consideration must be given to the time required obtaining license and permission of use. 

Additionally, instruments should be readily available. For instance the Frenchay Aphasia 

Screening test (FAST) is no longer in print and required two months to locate the 

complete instrument.  In the case of the RBANS, time must be permitted to complete 

modules on administration. The modified National Institute of Health Stroke Scale 

training can be practiced and completed online to verify proper administration. Study 

instruments were modified to facilitate administration. Font was enlarged and bolded and 
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writing utensils were large barrel pens to facilitate handgrip.  Diagrams of a start and stop 

sign were used with each session so aphasic stroke survivors to identify if they would like 

a break.  

Study Recruitment 

 Recruitment occurred in one of four ways: by referral from a healthcare 

profession, canvasing rehabilitation centers, community promotion, promotion, addition 

of a second site (Holy Cross Hospital), and by the Kernan Stroke Data Base. These 

methods will be briefly discussed.  Attempts to increase study enrollment by recruitment 

in the community required a modification submission the IRB. Networking was used to 

establish relationships with speech language pathologist. Flyers and brochures were 

developed to facilitate community recruitment (see Appendices A and B for 

advertisements). A brief article in Kernan Rehabilitation hospital was printed informing 

employees of on-site research studies. Additionally, an advertisement was placed in a 

community stroke newsletter as well see appendix. While the IRB at Holy Cross Hospital 

approved the research study no participants were recruited before study enrollment 

closure. 

 
Study Feasibility within the Community 
 
 Study enrollment opened at December 11, 2011 at the outpatient speech center at 

Kernan Rehabilitation Hospital. During this time contact was made with stroke survivors 

receiving rehabilitation services. While interest in the research study was expressed only 

one stroke survivor was fully enrolled. After 19 sessions and low recruitment within the 

outpatient rehabilitation center a modification was submitted to the IRB to develop 

advertisement and recruit within the community. Study recruitment occurred through the 
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use of advertisements, public speaking and networking with allied health professionals.  

An online Google search identified stroke support groups and services available within 

the Greater Maryland area. Contact was made with the governing board of the Stroke 

support groups followed by information session outlining the research study. Study 

recruitment in the community was positively received with stroke support groups being 

very receptive to speakers knowledgeable in stroke care.  

 Two colorful, easy to read flyers were developed and distributed to rehabilitation 

hospitals, outpatient speech therapy centers, social workers and stroke support groups 

within the community. 

  A series of electronic communications provided study information, PI contact 

information, and a current research article pertaining to stroke survivors with aphasia was 

sent to respective group leaders, SLP and Social workers.  

The articles were:  

1) Language as a stressor in aphasia (2011) by D., Cahan-Amitay;  

2) The cognitive, emotional and social sequelae of stroke: Psychological and ethical 

concern of Post-stroke adaptation  (2006) by D. Mukhherjee et al.  

 Advertisement in the form of flyers and brochures were distributed throughout to 

Kernan Rehabilitation Hospital (outpatient speech center and inpatient stroke unit) and 

Holy Cross Hospital Outpatient Rehabilitation Center. Contact was made with Stroke 

coordinator and /or speech language pathologist at Adventist Rehabilitation Shady Grove, 

Laurel Regional Hospital, and Southern Maryland Hospital. Within the community 

settings (i.e. stroke support groups) contact was made with social workers and group 

leaders. Details of the study were explained and flyers were given for distribution. A 10-
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minute PowerPoint presentation outlining the impact of emotional distress and the stroke 

survivors was presented at: 

• Kernan Rehabilitation Stroke Unit to staff 

• Kernan Rehabilitation Hospital Inpatient  to speech Language Pathologist (SLP) 

• Kernan Rehabilitation Hospital inpatient to SLP 

• Montgomery County Young peoples stroke support group 

• Adventist rehabilitation Outpatient speech Center to SLP 

• Southern Regional Hospital Stroke support group 

• The Snyder Center for Aphasia Life Enrichment (SCALE) to stroke survivors and 

staff. 

Community and Database Screening  

 In addition to community recruitment, the Kernan Rehabilitation Hospital Stroke 

Database  (KSDB) was used for recruitment. After receiving IRB approval the database 

was utilized as a major source for potential study enrollment. Contact was made with the 

creator of the stroke database to strategize how to delineate aphasic from non-aphasic 

stroke survivors. Based on the data contained within the database the Functional 

Independence Measure (FIM score) was selected.  The FIM is a measure of functional 

outcome and used as a standard of care in many rehabilitation facilities. One of the 

outcomes pertains to communication (expressive and receptive). Scores range from 7 

indicating functional independence to1 for dependence (complete assistance).  

 Since the database was still in the early phases of development a little over one 

hundred stroke survivors were entered and their respective database file was incomplete.  

Thus stroke survivors were hand entered into the KSDB and screened for potential 
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enrollment based on the FIM communication score. Potential stroke survivors were 

identified based on a communication score of less then seven. Additionally, they were 

screened for inclusion and exclusion criteria as well. If they meet eligibility criteria a 

telephone call was made to invite them to participate in the research study. Stroke 

survivors receiving inpatient rehabilitation services at Kernan hospital were entered into 

the stroke database.  All of the stroke survivors in the database at the time (N=462) were 

screened for eligibility criteria based on the KSDB and their electronic medical record. 

Of these stroke survivors, 287 were screened ineligible for the following reasons: 

recurrent stroke (n=92), drug usage (n=18), dementia (n=8), not aphasic (n=78), 

depression history (n=29), subarachnoid hemorrhage (n=19), not English speaking (n=1), 

cancer In=9), no stroke (n=15), tracheostomy (n=6), deceased (n=2), severe aphasia 

(n=1), no interest (n= 9) leaving 175 eligible. Of the eligible stroke survivors that were 

able to be contacted 45 did not participate for the following reasons:  not interested (n=9), 

live in nursing home (n=5), no answering phone call (n=10), phone disconnected (n=8), 

not eligible (n=4), not called back (n=4), opted out (n=5). From the 130 stroke survivors 

with aphasia a total of 16 were enrolled and completed study requirements.  

Stroke Survivors Enrolled 

 Stroke survivors enrolled in the program were recruited from rehabilitation 

physician (n=2), Kernan Stroke Data Base (n=10), Stroke support group (n=3), Kernan 

Rehabilitation Center (n=1) for a total of 16 persons. Administration of instruments 

occurred at a place of the stroke survivors choosing. The majority occurred within their 

household environment since many of the survivors were not able yet able to drive. After 
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completion of the instrument administration stroke survivors were given a $10.00 gift 

card for their participation.   

Barriers to Recruitment 

 The post-stroke period is associated with drastic changes in lifestyle due to the 

impact of stroke related disability. Reasons cited for inability to participate were related 

time management, lacked the support of a caregiver/trusted observer to enroll , “didn’t’ 

talk well enough”, were severely receptive or expressively aphasic, readmitted to the 

hospital, feeling to tired and no interest. Stroke survivors and their caregivers reported 

limited time to participate secondary to medical appointments and transitioning to 

outpatient rehabilitation. Moreover, stoke survivors reported being tired and 

overwhelmed after returning home. While wanted to return home many underestimated 

the barriers in the home environment. Incorporation of adaptive devices, maneuvering 

around furniture and stairs, and resuming activated of daily living. This increased energy 

expenditure was often taxing. These were reasons for not participating. 

Inclusion of the caregiver in the research may help with recruitment and study 

completion.  

Data Collection 
 
  Data collection consisted of a battery of test evaluating language, neurological, 

cognitive, social and neuropsychological status. Enrolled stroke survivors came from 

various demographic backgrounds. Stroke survivors were receptive to the study 

instruments and the ability to challenge themselves. On occasion they would become 

upset at inability to complete a task. Frequently the stroke survivor would compare their 

present performance to how they viewed themselves before having a stroke. Stroke 
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survivors’ opinion of administered instruments identified the RBANs as the most 

challenging, yet enjoyable.  

Financial Feasibility 
 

   During data collection the investigator logged over 4100 miles, $ 3180.00 in 

study instruments and administration costs, and $160.00 in gift cards. The majority of 

incurred expenses were related to travel costs. This cost could be lessened if the research 

instruments were part of the intake assessment for stroke survivors. For example, the 

Functional independence measure (FIM) is performed on all patients and part of the 

Kernan Stroke Data Base.  

 
Lessons Learned 
 

 Stroke survivors with aphasia are a difficult population to locate. The most 

opportune time for evaluation is while in inpatient rehabilitation or some time after the 

rehabilitation period. When the stroke survivor with aphasia is discharged from inpatient 

rehabilitation their schedule is busy with outpatient therapies and medical appointments.  

Often the discharge home is wrought with feeling of joy and frustration as they adjust 

into the home environment. For the stroke survivor with aphasia or physical disability the 

task of answering the telephone can be overwhelming. During this study, stroke survivors 

expressed feeling of anxiety after returning home to continue the recovery process. 

• Design stroke studies with caregiver in mind this may facilitate study 

participation and enrollment. 

• Consider a multidisciplinary approach for study design.  
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• Cast a wide net, enrollment of stroke survivors, aphasic or non-aphasic, may 

provide a larger sample size. Then use statistics to differentiate survivors based on 

characteristics.  

• Provide stroke related education and information about resources for stroke 

survivors. 

• Offer incentives, this may assist with recruitment. Additionally, many stroke 

survivors with aphasia experience some form of financial hardship post- stroke. 

• Consider the inclusion of a qualitative study component, despite the fact they are 

recovering and living with a language disability, stroke survivors with aphasia 

want to be express their story. 

• The stroke survivor attending a stroke support group differs from those that 

choose not to attend.  

• Establish a contact with neuropsychologist for possible referral. 

• Provide a list of psychological providers for possible referral. 

• Utilize abbreviated versions of instruments to prevent instrument fatigue. 

• Instruments may need to be modified for visual and physical disability. 

 

Summary for Aim 1 

 The feasibility of a research study exploring emotional distress in stroke survivors 

with aphasia was outlined. This study identified the presence of emotional distress within 

the stroke survivor with aphasia. While this research study sought a specific segment 

within the stroke population many challenges  were addressed.  Stroke study recruitment 

requires careful planning, forethought , time and financial resources. Recruitment 
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strategies, networking, and locating the resources utilized by the aphasic stroke 

community must be considered. Moreover, the stroke survivor with aphasia attending 

stroke support groups and engaging in the community often differs from survivors not 

seeking community resources.  
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Aim 2 

Aim 2:  To identify the social, physiological, and post-stroke disability characteristics in 

first-time stroke survivors with aphasia in the post-stroke period. 

Exploratory Analysis of the Variables 

 Exploratory analysis was performed to identify relationship between dependent 

and independent study variables as shown in Table 4. Bivariate correlation analysis for 

independence of variables using Spearman rho was performed on all variables (Field, 

2005).  Spearman rho, a non-parametric test, can determine the strength, significance, and 

direction of a relationship between two variables. From this testing a coefficient value is 

obtained. A perfect positive relationship is indicated by +1, whereas a perfect negative 

relationship is -1.  A value of zero indicates no relationship exist (Field, 2005; Pallant, 

2007). The small sample size required the data to be collapsed to nominal level. 

 Independent variables to identify associations between demographic (age race, 

gender), social (relationship status, socioeconomic status, living arrangement, and social 

isolation), physiological (diabetes mellitus, hypertension, hyperlipidemia) and post-stroke 

disability (stroke severity, lesion topography, cognition, and functional ability) and 

dependent variables of anxiety, apathy, and depression.  

 Significant positive and negative relationships were detected between independent 

and dependent variables.  A two-tailed hypothesis approach was used. Significant 

positive relationship between  

 Significant positive relationships were identified between the following 

independent and dependent variables. As stroke severity increased depression (HADS D-

scale) scores rose (n=16, rs= .509, p=. 044). A large positive relationship between 
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hypertension and living arrangement (n=16, rs=. 561, p= .024) was evident. A trend 

toward hypertension is associated with living with others. A large, positive relationship 

between social isolation and diabetes mellitus (n=16, rs=1.000, p= < .01) was identified. 

As social isolation score  increases (indicating decreased social isolation) a diagnosis of 

diabetes mellitus is also present. A large, positive relationship between gender and 

ethnicity (n=16, rs= .516, p= .041) indicates female gender is associated with black. The 

trend toward hyperlipidemia is associated with increased age (n=16, rs=. 630, p= .009).  

Another large positive relationship identified functional status and relationship status 

(n=16, rs=. 618, p= .011). Increased functional ability or functional independence 

correlated with marriage. A large, positive correlation between diabetes mellitus and 

depression (CSADQ-10) (n=13, rs= 1.000, p= < .01) indicate diabetes mellitus is 

significantly associated with increased depression score. Lastly, increased risk for social 

isolation has a large, positive relationship with depression (CSADQ-10)  (n=13, rs=1.000, 

p= < .01). An increased social isolation score, indicating no social isolation,  was 

associated with a higher depression score. 

 Conversely, significant negative associations were identified. 

A large, negative association between depression (HADS D-scale) and ethnicity (n=16, 

rs= -.630, p =. 009) was identified. As depression score increased ethnicity trended to 

non-black. Increased depression (HADS D-scale) score is associated with an absence of 

hyperlipidemia (n=16, rs=  -.524, p=. 037).  A large, negative association between lesion 

topography and ethnicity indicates left hemisphere lesion is associated with non-black 

(n=16, rs= -.775, p=. 000).  Another large negative relationship between socioeconomic 

status and age (n=16, rs= -.516, p= .041) identified increased socioeconomic status is 
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associated with decreased age.  And lastly, as stroke severity increased the presence of 

hyperlipidemia decreased  (n=16, rs= -.655, p= .006).  
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Characteristics of the Sample Population 

 Table 5, portrays a frequency table summarizing characteristics of stroke 

survivors with aphasia. The sample population of 16 stroke survivors with aphasia in the 

post-stroke period. The sample consisted of 10 males (62.5%) and 6 females (37.5%).  

The age of stroke survivors ranged from 37 to 83 years of age with a mean age of 58 

(SD=12.92) years.  Black Americans (n=8) comprised 50% of the total distribution.  The 

majority of stroke survivors were married (62.5%), did not live alone (87.5%) and 

achieved more then a high school education (68.7%).   More then half (62.5%) reported 

an annual household income of the more then $40,000.00. Prior to sustaining a stroke 

81.3% (13) were employed whereas 68.8% reported being unemployed post stroke. 
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Table 5 

Frequency Table of Demographic Characteristics of First -Time Stroke Survivors with 

Aphasia (N=16). 

 
Variable 

 
n 

 
% 

 

 
Age, mean (SD) range         58  (12.92) 37- 83                 16 

 
        100 

 

More then 58 years of age 8 50  
Gender 
     Male 

 
10 

 
62.5 

Race 
     Black 

 
8 

 
50.0 

 

Relationship Status 
     Married 
     Unmarried 

 
10 
6 

 
62.5 
37.5 

 

Living arrangements 
     Lives alone 
     Lives with others 

 
2 
14 

 
12.5 
87.5 

 

Annual household income 
     Less than $39,000.00 
     More then $40,000.00 

 
6 
10 

 
37.5 
62.5 

 

Education 
     High school or less 
     High school or more 

 
5 
11 

 
31.3 
68.7 

 

Employed before stroke 
     Yes 

 
13 

 
81.3 

 

Employed after stroke 
     No  

 
11 

 
68.8 
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Risk Factors  

 Stroke survivors with aphasia were questioned regarding risk factors and 

comorbidities associated with development for cerebrovascular disease.  Based on 

lifestyle choices the majority of stroke survivors didn’t smoke (56.3%) or report 

substance abuse (87.5%). As viewed in table 6, more than eighty percent of stroke 

survivors sampled report living with and being treated for one to three stroke risk factors; 

namely hypertension (68.8%), hyperlipidemia (43.8%), obesity (81.3%), and diabetes 

mellitus (12.5%). Two stroke survivors (12.5%) reported having a myocardial infarction 

prior to the stroke.  Considered a strong risk factor for stroke atrial fibrillation was not 

represented within this sample population (Roger et al., 2010).  
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Table 6 

Frequency table of Modifiable Risk Factors Associated with Risk for Stroke as Reported  

by First-Time Stroke Survivors with Aphasia (N=16). 

 
Variable 

 
n 

      
 % 

 

 
Smoking 
     Yes 

 
 
7 

 
 
43.8 

 

Alcohol usage 
     Yes 

 
10 

 
62.5 

 

Substance abuse 
     Yes 

 
2 

 
12.5 

 

Body Mass index 
     Overweight BMI > 25.0kg/m2 
     Obese > 30 kg/m2 

 
9 
4 

 
56.3 
25.0 

 

Atrial Fibrillation 
     No 

 
0 

 
100 

 

Diabetes mellitus 
     Yes 

 
2 

 
12.5 

 

Hypertension 
     Yes 

 
11 

 
68.8 

 

Hyperlipidemia 
     Yes 

 
7 

 
43.8 

 

Myocardial infarction 
     Yes 

 
2 

 
12.5 

 

Stroke related co-morbidities    
     One to three risk factors 13 81.3  
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Presenting Symptoms 
 
  Presenting symptoms among stroke survivors with aphasia were explored to 

evaluate survivor awareness. Table 7, portrays the mean age at stroke onset was 56.1 

years (SD=14.7). While all stroke survivors reported,  “problems speaking” as a 

presenting symptom the majority were expressively aphasic (87.5%). Additionally, 

31.3% of the stroke survivors were being treated for dysarthria as well.  Most stroke 

survivors (68.8%) reported experiencing five or more stroke presentation symptoms.  

Hemiplegia (81.3%), difficulty walking (62.5%), facial droop (50.0%), and numbness 

and tingling (43.8%) were most commonly reported. Stroke topography was classified 

using the Oxfordshire Community Stroke Project Subtype Classification (OCSP) system 

identified 31.3 % with lacunar strokes, 6.3% with total anterior circulation stroke, 18.8% 

with posterior circulation stroke, and 6.3% with partial anterior circulation stroke.  On 

hospital presentation, the majority of stroke survivors underwent magnetic resonance 

imaging (56.3%). Based on type, ischemic strokes (75.0%) occurred more so then 

hemorrhagic strokes (25.0%) and 62.5% occurred within the left hemisphere. Among 

ischemic stroke survivors, 18.8% received Tissue Plasminogen Antigen (TPA) in attempt 

to attenuate stroke related sequelae. 
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Table 7 

Frequency Table of Presenting Symptoms Related to Stroke onset as Reported by First- 

Time Stroke Survivors with Aphasia (N=16). 

 
Variable 

 
n 

 
% 

 
Age at stroke onset, mean (SD) range   56 (14.7) 33- 83 

 
16 

 
100 

 
Aphasia 
     Yes 

 
 
14 

 
 
87.5 

Speech disorder type 
     Expressive 
     Dysarthria 

 
14 
2 

 
87.5 
12.5 

Headache 
     Yes 

 
6 

 
37.5 

Facial droop 
     Yes 

 
8 

 
50.0 

Hemiplegia 
     Yes 

 
13 

 
81.3 

Numbness or tingling 
     Yes 

 
7 

 
43.8 

Confusion 
     Yes 

 
5 

 
31.8 

Dizziness 
     Yes 

 
1 

 
6.3 

Fainting 
      Yes 

 
2 

 
12.5 

Vision Change 
     Yes 

 
4 

 
25.0 

Difficulty walking 
     Yes 

 
10 

 
62.5 

More then five symptoms   
Stroke type 
     Ischemic 
     Hemorrhagic 

11 
12 
4 

68.8 
75.0 
25.0 

Stroke topography 
     Left 

 
10 

 
62.5 
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     Right 6 37.5 
Stroke classification 
     LACS 
     TACS 
     POCS 
     PAC 

 
5 
1 
3 
1 

 
31.3 
6.3 
18.8 
6.3 

Diagnostic Radiographic imaging 
     MRI 

 
9 

 
56.3 

Tissue Plasminogen Antigen 
     Yes 

 
3 

 
18.8 

 

Note. Radiographic imaging and medical record verified stroke topography. Stroke location was 

classified using the Oxfordshire Classification for Stroke Project (OCSP), which classifies area of 

injury, based on radiographic findings.  Magnetic resonance imaging (MRI) is a radiographic 

imaging technique able to detect stroke in its early phases.  Tissue Plasminogen Antigen is a 

Biopharmaceutical agent used to treat ischemic stroke for the purposes of decreasing stroke 

severity. 
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Sociological Characteristics  

 Social Isolation as assessed by the Lubben Social Network Scale (LSNS) 

screened 12.5 % of stroke survivors as high risk and 87.5% without isolation.  While the 

instrument must be considered as a whole, the individual subscales were also explored. 

The familial subscale screened 25% as socially isolated and 50% at high risk. Where as 

the non-familial subscale screened 6% as socially isolated and 87.5% at high risk.  

Physiological Characteristics  

 
 Stroke severity was assessed using the Modified National Institutes of health 

Stroke Scale and was analyzed at the interval level. The mNIHSS ranges from 0 to 31 

with higher scores associated with stroke severity. Within this sample of stroke survivors 

(N=16) the mean stroke scale was 2.2 (SD=1.5, range 0 to 4).  Compared to the National 

Institute of Health Stroke Scale (range 0 to 42) the mNIHSS is scored 3 to 4 points lower. 

Aphasia was assessed by verbal report, medical record and the Frenchay Aphasia 

Screening Test (FAST). The FAST screens for aphasia and is scored based on age with 

lower score indicative of aphasia. Persons less then 60 years of age have a cut-off score 

of 27, whereas persons more then of 61 years a cut-score of 25. Functional ability was 

assessed using the Barthel Index with lower scores indicative of dependence.  Most 

stroke survivors screened toward independence (43.2%) whereas 19.3% required some 

level of assisted dependence as shown in table 8.  

Neuropsychological Characteristics  

 Emotional distress was screened using multiple psychological screening 

instruments with higher scores indicating emotional distress. Of stroke survivors with 

aphasia, 68.8% screened for anxiety and 100% for apathy. Depression was measured 
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using two instruments.  The HADS, a self-report measure, detected 43.8% of the sampled 

stroke survivors (n=7) screening for depression. The HADS was completed by the stroke 

survivor. On the other hand, the SCADQ-10 was completed by the trusted observer.  

Depression scores, as obtained by the CSADQ-10, screened 7.7% of aphasic stroke 

survivors (n=1) with depression. Most of the stroke survivors screened with more then 

one emotional disorders. Sixty-eight percent of survivors with anxiety (n=6) reported 

high anxiety and 66.7% (n=4) with depression had high apathy scores also. 
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Table 8 

Summary of Study Variable as Measured by Study Instruments Administered to First- 

Time Stroke Survivors with Aphasia in the Post-Stroke Time Period (N=16). 

 
Variable 

 
n 

  
% 

 

 
Physiological realm 

    

Stroke severity, mean (SD) range       2.2 (1.5) 0 - 4 16  100  
Stroke severity 
     Stroke scores one to five 
Aphasia scale  

 
12 
 

  
75.0 

 

 

     Less 60 years of age 6  37.5  
     More then 61 years of age 2  12.3  
Functional ability 
     Independent 
     Minimal dependence 
     Assisted dependence 

 
7 
6 
3 

  
43.2 
37.5 
19.3 

 

Social realm     
     High risk for social isolation 
     Not socially isolated 

2 
14 

 12.5 
87.5 

 

Psychological realm     
Anxiety 
     Yes 

 
11 

  
68.8 

 

Apathy     
     Yes  
     High Apathy 

13 
10 

 100* 
76.9 

 

Depression  
     Yes 

 
7 

  
43.8 

 

Depression  
     Yes 

 
1 

  
6.3* 

 

Anxiety & High Apathy  6  75.0  
Depression & High Apathy 4  66.7  
Cognitive impairment 
     Yes 

 
1 

  
6.3 

 

Neuropsychological Total index score 
  Below Average  

 
15 

  
93.8 
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Note. Stroke severity was measure with the modified National Institute of Health Stroke Scale. 

Higher score is associated with increased stroke severity (range 0 to 31). Social isolation was 

measured using the Lubben Social Network Scale (LSNS). A score less then 12 suggest increased 

risk for social isolation and score of 6 or less is indicative of social isolation.  Aphasia measured 

with the FAST; Functional Independences was measured with the Barthel Index (BI). Anxiety 

was measured using the Hospital Anxiety and Depression Scale (HADS); Depressions was 

measures objectively with the HADS. Depression was measured objectively by the Community 

Stroke Aphasia and Depression Scale-10 (CSADQ-10); Apathy was measured using the modified 

Apathy Evaluation Scale-10 (AES-10); Cognition was measured using the Mini Mental Stroke 

Scale (MMSE); Neuropsychological status was evaluated with the RBANS scores range from 

very superior to extremely low; *= missing survey data n=3. 
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Biopsychosocial Characteristics and Research Measure 

 As visualized in table 9, the Biopsychosocial Model is used to identify descriptive 

characteristics for stroke survivors with aphasia as captured by study instruments. (as 

viewed in Tables 38,39,40,41 in the appendices)  

Physiological realm. 

 The physiological realm consists of variables associated with aphasia, stroke 

severity and functional ability.  The Frenchay Aphasia Screening Test screened for 

aphasia. Score range from 0 to 30 with score less then 27 for persons 60 years of age or 

less then 25 for persons older then 61 years indicating aphasia.  Stroke survivors  (n=16) 

screened for aphasia (M=25.6, SD= 4.12). Since stroke severity scores were not 

measured at baseline the score are lower in the post-stroke period. The modified National 

Institute of Health Stroke Scale was used to measure stroke severity. Scores range from 0 

to 31 with increasing score reflective of increased stroke severity. Within this sample of 

stroke survivors in the post stroke period mean stroke severity scores are considered mild 

(n=16, M=2.2, SD= 1.6).  Functional ability was measured with the Barthel index. 

Increased scores are associated with increased level of functional ability. A score of 100 

is independent, a score of 85 or more with minimal dependence, and less then 85 with 

assisted. Within this sample 43.8% (n=7) reported measures themselves as functionally 

independent (n=16, M= 92.8, SD+ 10.32). 

Social realm. 

 Within the social realm the variable of social isolation was explored using the 

Lubben Social Network scale. This instrument evaluates the presence or lack of familial 

and non-familial social resources available as an indicator of risk for social isolation.  
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Score range from 0 to 60 with a score less then 6 associated with social isolation and less 

then 12 as high risk.  Within this sample no individual scored within the socially isolated 

range (n=16, M= 18.8, SD= 5.0) however, many could be considered at high risk. While 

the instrument is measured as a whole, the individual subscales emphasize were social 

support resources reside.  

Psychological realm. 

 
 Anxiety, apathy and depression are factors associated with emotional distress and 

comprise the psychological realm. Anxiety and depression were measured subjectively 

utilizing the Hospital Anxiety and Depression Scale.  Baseline threshold level of 

emotional distress as measured by the Hospital Anxiety and Depression scale were based 

on the stroke literature.  The HADS scale is consists of two subscales with scores for the 

anxiety and depression scale ranging from 0 to 21 with higher scores suggestive of 

increased severity.  The stroke literature suggests four as the optimal cut-score for both 

subscales.  With this stroke sample mean anxiety (n= 16, M=6.3, SD= 3.8) and 

depression (n=16, M=4.4, SD= 2.8) scores reside within the range associated with 

emotional distress. The Community Stroke and Aphasia Scale provided an observational 

measure of depression. Scores range from 0 to 30 with a score of fourteen or higher 

associated with depression. Of this sample 6.3% were screened for depression (n=1, 

M=9.15, SD=4.61).  The modified Apathy Evaluation Scale was the screening measure 

used to detect apathy.  Scores range from 10 to 40 with a cut score of 19 associated with 

apathy. Among stroke survivors all  (n=13, 100%) were measured as manifesting feelings 

of apathy (n=13, M=33.0, SD=5.02
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 Aim 3 

 Aim three describes characteristics associated with emotional distress  (anxiety, 

apathy, and depression) in first-time stroke survivors with aphasia in the post-stroke 

period utilizing the Biopsychosocial model to identify sociological (relationship status, 

socioeconomic status, living arrangements and social isolation), physiological (diabetes 

mellitus, hypertension, and hyperlipidemia), and post-stroke disability factors (stroke 

severity, lesion topography, cognition, neuropsychological status, and functional ability.  

Testing of Hypotheses 1a, 1b, 1c, 1d 

Hypothesis 1a: Demographic characteristics (age, ethnicity, and gender) will be 

associated with anxiety in first-time stroke survivors with aphasia in the post -stroke 

period. 

 To test the initial hypothesis, we will begin with univariate analysis. Next, 

Spearman rho correlation for independence of variables was performed on all identified 

variables. Third, Chi-square analysis using Fishers exact test was performed to explore 

associations between independent and dependent variables. Lastly, Mann Whitney U was 

conducted to identify group differences between independent and dependent variables 

based on median scores. A two-tailed approach was used for each analysis. This approach 

will be used for all tested hypothesis.  

 Spearman rho correlation was used to identify relationships between the 

independent variables of age, ethnicity, and gender and the dependent variable of anxiety. 

As depicted in Table 10, a moderate, positive correlation between gender and ethnicity 

(n=16, r s =. 516, p < .05) was evident. Based on gender and ethnicity, an association was 
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detected between non-black males and black females. Some trends were noted in the 

data. However, due to the small sample size, results must be interpreted with caution.  

Table 10 

Spearman rho Correlation Examining Relationships between Demographic Variables of 

Age, Race, and Gender to Anxiety in Stroke Survivors with Aphasia (N=16).  

Characteristics 1 2 3 4 

1 Anxiety 

   Without= 0/ with=1 

1.000    

2  Age 

     < 58 years =0 / > 58 years =1 

.405 1.000   

3  Ethnicity 

    Non-Black=0 / Black=1 

-.135 .250 1.000  

4  Gender 

   Male=0 / Female=1 

-.035 .000 .516* 1.000 

 

Note. * = Significant at the .05 level, two-tailed. 

 

 Second, Chi-square, odd’s ratio, and 95% confidence intervals were calculated to 

test for differences and identify possible associations between the dependent and 

independent variables. Due to expected cell count less then five, Fishers exact test was 

required to obtain a correct p-value. A two-tailed approach was use for each analysis.  

  As viewed in table 11, non-significant relationships were detected between 

anxiety and age (n=16, p =. 282, Fishers exact test), ethnicity (n=16, p = 1.000, Fishers 

exact test) and gender (n=16, p= 1.000, Fishers exact test).  Despite no significant 

associations being detected trends were seen in the data. The results must be interpreted 

with caution due to the small sample size.  
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 Among stroke survivors with aphasia scoring as anxious 54.5% were non-black 

(n=6/11), 63.6% were male  (n=7/11) and 63.6% were 58 years of age or older (n=7/11). 

Anxiety was identified in sixty-seven percent of females (n=4/6) and 45.5% of blacks 

(n=5/8). Considering ethnicity, 75% of non-blacks (6/8) and 62.5% of blacks (n=5/8) 

were anxious.  Within gender, 30.0% of males (n=3/10) and 33.3% of females (n=2/6) 

were without anxiety. Based on age, 50% of survivors less then 58 years of age (n=4/8) 

were without anxiety.  

Table 11  

Results of Chi-Square Analysis Summarizing Demographic Variable of Age, Ethnicity, 

and Gender as Characteristics Descriptive of Anxiety in Stroke Survivors with Aphasia 

(N=16). 

Characteristics Without 
Anxiety 

(n=5) 

With 
Anxiety 
(n=11) 

Odds 
Ratio 

 

95% CI P-value 

Less 58 years 4 (80.0 %) 4 (36.4%) 7.0 .6 - 86.3 .282 

More 58 years  1 (20.0%) 7 (63.6 %)    

Non-Black 2 (40.0%) 6 (54.5 %) .56 .1 – 4. 1.000 

Black 3 (60.0 %) 5 (45.5 %)    

Male 3 (60.0%) 7 (63.6 %) .86 .1 - 7.5 1.000 

Female 2 (40.0%) 4 (36.4%)    

 

Note. *= Significant at the  .05 level, two-tailed. Fishers Exact Test used for analysis. 
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 Lastly, Mann-Whitney U was conducted to identify group differences as reflected 

in anxiety scores. Anxiety was measured as continuous level and independent variables 

remained at the nominal level. Analytical results exploring age (U = 26.500, z = -.581, p 

= .592, r = .14), ethnicity  (U = 24.000, z = -.845, p = .431, r  = .21) and gender  (U = 

25.000, z = -.546, p = .616, r = .13) to anxiety. No significant associations were 

identified. 

Summary of Hypothesis 1a 

 A positive correlation was detected between gender and ethnicity. Stroke 

survivors with aphasia reporting anxiety with non-black, male and older then 58 years of 

age.   However, the analysis did not support the hypothesis of age, ethnicity and gender 

are associated with anxiety in first time stroke survivors with aphasia in the post stroke 

period. 

Hypothesis 1b 

Hypothesis 1b: Descriptive characteristics (relationship status, socioeconomic status, 

living arrangements, and social isolation) will be associated with anxiety in first-time 

stroke survivors with aphasia in the post stroke period.  

 To test the hypothesis, bivariate analysis using Spearman rho, Fishers exact test 

and Mann Whitney U were conducted to identify associations between dependent and 

independent variables. A two-tailed approach was used for each analysis. 

  The independent variables of relationship status, socioeconomic status, living 

arrangements, and social isolation and the dependent variable of anxiety were measured 

at the nominal level. However, due to the small sample size, results must be interpreted 

with caution.  
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 Spearman rho correlation was used to identify relationships between the 

independent variables of relationship status, socioeconomic status, living arrangements, 

and social isolation and the dependent variable of anxiety.  As depicted in Table 12, a 

moderate, negative correlation between social isolation and socioeconomic status  (n=16, 

rs  =-.488, p < .05) was evident. The variable high risk for social isolation decreases 

socioeconomic status increases. 

Table 12 

Spearman rho Correlation Examining Relationships between Social Variables of 

Relationship Status, Living Arrangement, Socioeconomic Status and Social Isolation to 

Anxiety in Stroke Survivors with Aphasia (N=16). 

Characteristics  1 2 3       4      5 

1  Anxiety 1.000     

   Without anxiety=0/ with anxiety=1 

2  Relationship status .035 1.000    

    Unmarried= 0/ Married = 1 

3  Living arrangement .153 .098 1.000   

    Lives alone=0/ Lives with others =1  

4  Socioeconomic status -.244 -.067 -.293. 1.000  

    < $39,999 year=0/ > $40,000 year=1  

5 Social isolation risk .255 .293 .143 -.488* 1.000 

   Not socially isolated=0/ high risk for social isolation =1  

 
Note. *= Significant at  .05 level, two-tailed 
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 Second, Chi-square, odd’s ratio, and 95% confidence intervals were calculated to 

test for differences and identify possible associations between independent variables and 

the dependent variable of anxiety. Due to expected cell count less then five, Fishers exact 

test was required to obtain a correct p-value. A two-tailed approach was use for each 

analysis.   

 As viewed in table 13, no significant relationships were detected between 

relationship status (n=16, p = 1.000 Fishers exact test), living arrangements (n=16, p = 

1.000, Fishers exact test), socioeconomic status (n=16, p = .588, Fishers exact test) and 

social isolation (n=16, p= 1.000, Fishers exact test) to anxiety.  Despite no significant 

associations being detected some trends were seen in the data. The results must be 

interpreted with caution due to the small sample size.   

 Anxious stroke survivors predominantly lived with others (n=10/11, 90.9%), 

earned more then $40,000 annually (n=6/11, 54.5%), were married (n=7/11, 63.6%) and 

were not socially isolated (n=9/11, 81,8%).  Eighteen percent of anxious stroke survivors 

were at high risk for social isolation (n=2/11) and 45.5% earned less then $39,999 

annually (n=5/11). Within unmarried stroke survivors, 66.7% (n=4/6) were anxious.   

 Among non-socially isolated stroke survivors (n=5/14), 35.7% were not anxious.  

Based on living arrangements, stroke survivors with aphasia living with others, 71.4% 

(n=10/14) were anxious. Of stroke survivors living alone half (n=1/2, 50.0%) were 

without anxiety. Thirty-three percent of unmarried stroke survivors  (n=2/6) were not 

anxious  
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Table 13 

Results of Chi-Square Analysis Summarizing Sociological Variables of Relationship 

Status, Living Arrangements, Socioeconomic Status, and Social Isolation as 

Characteristics Descriptive of Anxiety in Stroke Survivors with Aphasia (N=16). 

Characteristics Without 
Anxiety 

(n=5) 

With 
Anxiety 
(n=11) 

Odd 
Ratio 

95% 
CI 

P-value 

Unmarried 2 (40%) 4 (36.4%) 1.2 .1- 10.2 1.000 

Married 3 (60%) 7 (63.6%)    

Lives alone 1(20.0%) 1 (9.1%) 2.5 .1-50.4 1.000 

Lives with others 4 (80.0%) 10 (90.9%)    

< $39,999 year 1 (20.0%) 5 (45.5%) .3 .0-3.6 .588 

> $40,000 year 4 (80.0%) 6 (54.5%)    

Not socially isolated 5 (100%) 9 (81.8%) 1.2 1.0-1.6 1.000 

High risk social isolation 0 (0.0%) 2 (18.2%)    

 
Note. *= Significant at the  .05 level, two-tailed. Fishers Exact Test used for analysis. 
 

 The Mann Whitney U was performed to determine possible associations between 

relationship status (U= 22.500, z = -.818, p= .443, r=. 20), socioeconomic status 

(U=24.500, z = -.600, p = .577, r=. 15), living arrangement (U=11.500, z= -.399, p= .758, 

r= .09) and social isolation (U= 4.000, z= -1.597, p= .125, r= .40) with anxiety score. No 

significant associations resulted from the analysis. 
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Summary of Hypothesis 1 

 A negative, correlation between socioeconomic status and social isolation was 

noted. As high risk for social isolation decreases socioeconomic status increases. The 

analysis did not support the hypothesis that marital status, socioeconomic status, living  

arrangements, and social isolation were associated with anxiety in first time stroke 

survivors with aphasia in the post stroke period. 

Hypothesis 1c 

Hypothesis 1c: Physiological characteristics (diabetes mellitus, hypertension, and 

hyperlipidemia) will be associated with anxiety in first-time stroke survivors with aphasia 

in the post stroke period.  

 To test the hypothesis, bivariate analysis using Spearman rho, Fishers exact test 

and Mann Whitney U were conducted to identify associations between dependent and 

independent variables. A two-tailed approach was used for each analysis. 

  The independent variables of diabetes mellitus, hypertension and hyperlipidemia 

and the dependent variable of anxiety were measured at the nominal level.  As depicted in 

Table 14, some trends were noted in the data.  

 Spearman rho correlation was used to identify relationships between the 

independent variables of diabetes mellitus, hypertension, and hyperlipidemia and the 

dependent variable of anxiety. No significant correlations were evident. 

 Second, Chi-square, odd’s ratio, and 95% confidence intervals were calculated to 

test for differences and identify possible associations between physiological variables and 
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the dependent variable of anxiety. Due to expected cell count less then five, Fishers exact 

test was required to obtain a correct p-value.  

 

Table 14 

Spearman rho Correlation Examining Relationships between Physiological Variables of 

Diabetes Mellitus, Hypertension and Hyperlipidemia to Anxiety in Stroke Survivors with 

Aphasia (N=16). 

Characteristics 1 2 3 4 

1 Anxiety 1.000    

   Without anxiety=0 / with anxiety=1     

2 Diabetes mellitus .255 1.000   

   Without=0/ with =1     

3 Hypertension -.164 .255 1.000  

   Without =0/ with =1     

4 Hyperlipidemia .051 .429 .323 1.000 

   Without=0/ with=1     

 
Note. *= Significant at the .05 level, two-tailed. 
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 As viewed in table 15, a non-significant relationship was detected between 

diabetes mellitus (n=16, p= 1.000, Fishers exact test), hypertension (n=16, p= 1.000, 

Fishers exact test), and hyperlipidemia (n=16, p= 1.000, Fishers exact test) to anxiety. No 

significant associations were detected. Results must be interpreted with caution due to the 

small sample size.   

 Among stroke survivors with aphasia reporting anxiety, 81.8% (n=9/11) were 

non-diabetic and 18.2% (n=2/11) had diabetes mellitus. Within non-diabetics, sixty-four 

percent (n=9/14) were anxious. Sixty-four percent of anxious stroke survivors with 

aphasia were hypertensive  (n=7/ 11) and 36.4% were non-hypertensive (n=4/11). Fifty-

five percent of stroke survivors with anxiety were not hyperlipidemia (n=6/11) and 

45.5% were hyperlipidemia (n=5/11).  

 Based on physiologic factors, 20% of non-hypertensive stroke survivors (n=1/5) 

and 36.4% of hypertensive survivors (n=4/11) were without anxiety. Within stroke 

survivors with aphasia and hyperlipidemia 28.6% were not anxious (n=2/7).  

 Mann Whitney U analysis was performed to identify group differences between 

diabetes mellitus (U=4.000, z = -1.597, p= .125), hypertension (U=24.500, z=-.342, p= 

.764), and hyperlipidemia (U= 30.000, z = -.160, p =. 899) to anxiety score. No 

significant associations were identified.  

Summary of Hypothesis 1c 

 The analysis did not support the hypothesis that diabetes mellitus, hypertension, 

and hyperlipidemia as associated with anxiety in first time stroke survivors with aphasia 

in the post-stroke period. 
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Table 15 

Results of Chi-Square Analysis Summarizing Physiological Variables of Diabetes 

Mellitus, Hypertension, and Hyperlipidemia as Characteristics Descriptive of Anxiety in 

Stroke Survivors with Aphasia (N=16). 

Characteristics Without 

Anxiety  

(n=5) 

With 

Anxiety 

(n=11) 

Odds 

Ratio 

95% 

CI 

P-value 

 

Without Diabetes Mellitus 5 (100.0%) 9 (81.8) 1.2 .9-1.6 1.000 

With Diabetes mellitus 0 (0%) 2 (18.2%)    

Without Hypertension 1 (20.0%) 4 (36.4%) .43 .0- 5.5 .1.000 

With hypertension 4 (80.0%) 7 (63.6%)    

Without Hyperlipidemia 3 (60.0%) 6 (54.5%) 1.3 .1-10.7 1.000 

With Hyperlipidemia 2 (40.0%) 5 (45.5%)    

 
Note. *= Significant at the  .05 level, two-tailed. Fishers Exact Test used for analysis. 
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Hypothesis 1d 

Hypothesis 1d: Post-stroke disability characteristics (stroke severity, lesion topography, 

cognition and functional ability) will be associated with anxiety in first-time stroke 

survivors with aphasia in the post stroke period. 

 To test the initial hypothesis, bivariate analysis using Fishers exact test and Mann 

Whitney U will be conducted to identify associations between independent variables and 

the dependent variable anxiety. A two-tailed approach was used for analysis. Independent 

variables of stroke severity, lesion topography, cognition, neuropsychological status and 

functional ability and the dependent variable of anxiety were measured at the nominal 

level. Due to the small sample size, results must be interpreted with caution.  

 As viewed in table 16, Spearman rho analysis lacked significant correlations 

between independent variables of stroke severity, lesion topography, cognition, and 

functional ability to anxiety. 

 Table 17, summarizes Chi-square analysis utilizing Fishers exact test. The 

analysis identified non-significant relationships between stroke severity (n=16, p= .547, 

Fishers exact test), lesion topography (n= 16, p-= 1.000 Fishers exact test), cognition 

(n=16, p= .313 Fishers exact test), neuropsychological status (n=16, p = 1.000 Fishers 

exact test) and functional ability (n =16, p= 1.000 Fishers exact test) to anxiety. Since 

cell counts were less then five results must be interpreted with caution. 
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Table 16 

Spearman rho Correlation Examining Relationships between Post-Stroke Disability 

Variables of Stroke Severity, Lesion Topography, Cognition, Neuropsychological Status 

and Functional Ability to Anxiety in Stroke Survivors with Aphasia (N=16). 

Characteristics 1 2 3 4 5 6 

1 Anxiety 1.000      

   Without =0/ with=1     

2 Stroke severity .234 1.000     

   No deficit=0/ score less then 5=1     

3 Lesion topography .035 .447 1.000    

   Right=0/ Left=1     

4 Cognition -.383 .200 .149 1.000   

   No deficit=0/ less then 24=1     

5   Neuropsychological status -.174 -.200 -.149 .067 1.000  

   Below average=0/ average to above=1     

6 Functional ability -.051 .098 .073 .228 -.228 1.000 

   Independent=0/ Dependent= 1     

 
Note. *= Significant at the .05 level, two-tailed. Fishers Exact test used for analysis 
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Table 17 

Results of Chi-Square Analysis Summarizing Post-Stroke Disability Variables of Stroke 

Severity, Lesion Topography, Cognition, Neuropsychological Status and Functional 

Ability as Characteristics Descriptive of Anxiety in Stroke Survivors with Anxiety 

(N=16). 

Characteristics Without 
Anxiety 

(n=5) 

With 
Anxiety 
(n= 11) 

Odds 
Ratio 

95% 
CI 

P-value 

No deficit 2 (40.0%) 2 (18.2%) 3.0 .3-31.6 .547 

Stroke score less then five 3 (60.0%) 9 (81.8%)    

Right 2 (40.0%) 4 (36.4%) 1.2 .1-10.2 1.000 

Left 3 (60.0%) 7 (63.6%)    

No deficit 4 (80.0%) 11 (100%) .8 .5-1.2 .313 

Score less than 24 1 (20.0%) 0 (0.0%)    

Below average score 5 (100%) 10 (90.0%) 1.1 .9-1.3 1.000 

Average to above score 0 (0.0%) 1 (9.1%)    

Independent 2 (40.0%) 5 (45.5%) .8 .1-6.8 1.000 

Dependence 3 (60%) 6 (54.5%)    

 
Note. *= Significant at the  .05 level, two-tailed. Fishers Exact test used for analysis 
 

 Among anxious stroke survivors with aphasia, 81.8% (n=9/12) had a stroke 

severity score less then five and 18.2% (n=2/11) were without residual deficit. Stroke 

survivors with increased stroke severity (n=9/12,75%) were anxious. Sixty-four percent 

of anxious survivors had left hemisphere lesion (n=7/11) and 36.4% had right hemisphere 

lesions (n=4/11). Based on lesion topography, 70% of left hemisphere lesions (n=7/10) 
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were anxious compared to 66.7% or right hemisphere lesions (n=4/6). Additionally, 

anxiety was reported in stroke survivors without cognitive deficit (n=11/11, 100%) and a 

below average total RBANS score  (n=10/11, 90.9%). The stroke survivor scoring 

average to above on the RBSAN was also anxious (n=1/1, 100%). Sixty-six percent of 

stroke survivors with below average RBANS score anxious (N=10/15).  

 Characteristics of non-anxious stroke survivors were: no residual stroke deficit 

(n=2/4, 50%), right hemisphere lesion (2/6, 33.3%), below average RBANS score 

(n=5/15, 33.3%) and some level of functional dependence (n=3/9, 33.3%). 

 Mann Whitney U determined a non-significant association between stroke 

severity (U = 14.000, z = -1.220, p = .254, r = .30), stroke topography (U = 21.000, z= -

.982, p= .353, r= .25), cognition (U =  .500, z = -1.528, p = .188, r = .38), 

neuropsychological status (U = 6.000, z = -.327, p = .875, r = .08), and functional ability 

(U = 29.000, z = -.266, p = .821, r = .06) to anxiety scores.  

Summary of Hypothesis 1d 

 Increased stroke severity, left hemisphere lesion, lower RBANS score and 

functional dependence surfaced as characteristics of anxiety within this stroke population. 

No significant associations were identified. The analysis did not support the hypothesis 

that stroke severity, lesion topography, cognition, neuropsychological status, and 

functional ability are associated with anxiety in first time stroke survivors with aphasia in 

the post-stroke period. 
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Testing for Hypotheses: 2a, 2b, 2c, 2d 

Hypothesis 2a: Demographic characteristics (age, ethnicity, and gender) will be 

associated with apathy in first-time stroke survivors with aphasia in the post stroke 

period. 

 To test this hypothesis, univariate and bivariate analysis using Spearman rho 

correlation, Fishers exact test and Mann Whitney U was conducted to identify 

associations between independent and dependent variables. A two-tailed hypothesis 

approach was used for each analysis. 

  The independent variables of age, race and gender and dependent variable of 

anxiety were measured at the nominal level. The AES-10 was used to screen for apathy. 

Univariate analysis revealed all stroke survivors scored above the cut- score of 19 

indicating apathy. However, due to the small sample size, results must be interpreted with 

caution. All participants scored above the cut-score of 19 indicative of apathy. Stroke 

survivors were dichotomized as low apathy (AES-10 score of 29 or less) and high apathy 

(AES-10 score of 30 or more).  

 Spearman rho correlation identified relationships between independent variables 

of age, ethnicity, and gender and the dependent variable of apathy. As depicted in Table 

18, a large, positive correlation between gender and ethnicity (n=13, rs  =. 516, p < .041) 

was evident. Based on gender and ethnicity, an association was detected between non-

black males and black females. 
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Table 18 

Spearman rho Correlation Examining Relationship between Demographic Variables of 

Age, Race, and Gender to Apathy in Stroke Survivors with Aphasia (N=13).  

Characteristics 1 2 3 4 

1 Apathy 

   Low = 0/ High=1 

1.000    

2   Age:  

   < 58 years =0 / > 58 years =1 

-.345 1.000   

3 Ethnicity: 

   Non-Black=0 / Black=1 

.186 .341 1.000  

4 Gender  

   Male=0/ Female=1 

.447 .113 .516* 1.000 

 
Note. *= Significant at the  .05 level, two-tailed. 
 

 Second, Chi-square, odd’s ratio, and 95% confidence intervals were calculated to 

test for differences and identify possible associations between the dependent and 

independent variables. Due to expected cell count less then five, Fishers exact test was 

required to obtain a correct p-value. A two-tailed approach was use for each analysis.   

 As viewed in table 19, a non-significant relationship was detected between age 

(n=13, p =. 559, Fishers exact test), ethnicity (n=13, p = .192, Fishers exact test) and 

gender (n=13, p = .497, Fishers exact test) to apathy score.  No significant associations 

were reflected in the data. The results must be interpreted with caution due to the small 

sample size.  



 

 163 

 Based on apathy scores, the majority of male (n=6/10, 60.0%) stroke survivors 

were screened as highly apathetic. High apathy scores were prevalent among blacks 

 (n=6/10, 60.0%) and survivors earning less than 58 years of age (n=6/10, 60.0%). Lower 

apathy scores were predominately among survivors more then 58 years of age (n=2/3, 

66.7%).  

 Within each demographic, all females were highly apathetic (n=4/4, 100%) while 

66.7% of males (n=6/9) were also. High apathy scores occurred in all Blacks (n=6/6, 

100%) compared to 57.1% of non-blacks (n=4/7). Eighty-six percent of survivors less 

then 58 years of age (n=6/7) were highly apathetic compared to 66.7% of survivors over 

then age of 58 years of age (n=2/6). 

 

Table 19  

Results of Chi-Square Analysis Summarizing Demographic variables of Age, Ethnicity, 

and Gender as Characteristics Descriptive of Apathy in Stroke Survivors with Aphasia 

(N=13). 

Characteristics Low  
Apathy 
(n=3) 

High 
 Apathy 
(n=10) 

Odds 
Ratio 
 

95% CI P-value 

Less 58 years 1 (33.3 %) 6 (60.0%) .3 .0-5.0 .559 

More 58 years  2 (66.7%) 4 (40.0 %)    

Non-Black 3 (100%) 4 (40.0%) 2.5 1.2-5.3 .192 

Black 0 (0 %) 6 (60.0 %)    

Male 3 (100%) 6 (60.0 %) .1.7 1.0-2.8 .497 

Female 0 (0%) 4 (30.8%)    

 
Note. *= Significant at the .05 level, two-tailed. Fishers Exact test used for analysis 
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 Lastly, Mann-Whitney U was conducted to identify group differences as reflected 

in anxiety scores. Apathy was measured as continuous level and independent variables 

remained at the nominal level. Analytical results exploring age (U = 17.000, z = -.781, p 

=. 559), ethnicity  (U = 12.000, z = -1.757 p = .192) and gender  (U = 12.000, z = -1.265, 

p = .497) with apathy score. This analyses lacked significant associations.  

Summary of Hypothesis 2a 

 As evident in previous analysis, a large positive correlation between gender and 

ethnicity.  While the entire sample screened for apathy, higher scores trended in blacks, 

females, and survivors less then 58 years of age. The analysis did not support the 

hypothesis that age, ethnicity and gender were associated with apathy in first-time stroke 

survivors with aphasia in the post-stroke period. 
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Hypothesis 2b 

Hypothesis 2b: Physiological characteristics of marital status, socioeconomic level, 

living arrangements, and social isolation will be associated with anxiety in the first-time 

stroke survivor with aphasia in the post stroke period.  

 As previously described, univariate data analysis was initiated to test the 

hypothesis. Bivariate analysis using Spearman rho correlation, Fishers exact test and 

Mann Whitney U was performed to determine association between independent variables 

and dependent variable of apathy. Once again, a two-tailed approach was used for this 

analysis. 

 The independent variables of relationship status, socioeconomic level, living 

arrangements, and social isolation with the dependent variable of apathy were measured 

at the nominal level.  Due to the small sample size, results must be interpreted with 

caution. All participants scored above the cut-score of 19, which is indicative of apathy. 

To maintain statistical assumption for the required analysis participant apathy scores 

were dichotomized as low apathy (29 and less) and high apathy (30 and higher).   

 Spearman rho correlation was used to determine relationships between the 

dependent variable of apathy and the independent variables of relationship status, 

socioeconomic level, living arrangements, and social isolation, As depicted in table 20, a 

negative moderate correlation between socioeconomic status and high risk for social 

isolation was identified (n=13, rs = -.488, p= .05).  A relationship exist between incomes 

of $39,999 or less and high risk for social isolation.  
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Table 20  

Spearman rho Correlation Examining Relationship between Sociological Variables of 

Relationship Status, Socioeconomic Level, Living Arrangements, and Social Isolation 

with Apathy in Stroke Survivors with Aphasia (N=13). 

Characteristic 1 2 3 4 5 

1   Apathy 1.000     

   Low =0/ High=1      

2   Socioeconomic level -.058 1.000   

    Less $39,999 year=0/ more $40,000 year =1     

3   Relationship status -.433 -.067 1.000   

    Unmarried=0, married =1      

4 Living arrangements -.158 -.293 .098 1.000  

    Live alone=0/ lives with others=1      

5   Social isolation .158 -.488* .293 .143 1.000 

    Not isolated= 0/ High risk for isolation=1       

 
Note. *= Significant at the .05 level, two-tailed.  
 

 Chi square, odd’s ratio and 95% confidence intervals were calculated to test for 

differences and identify possible associations between independent and dependent 

variables. Due to expected cell counts less then five, Fisher’s exact test was required to 

correct p-value. A two-tailed approach was used for each analysis. The dependent 

variable apathy was measured on the interval level against nominal level independent 

variables. Resultant scores obtained from the apathy screening form identified all stroke 

survivors  (n=13, missing=3) with aphasia screening as a case for apathy.  
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 As viewed in table 21, a non-significant relationship was detected between apathy 

and martial status (n=13, p=. 231, Fishers exact test), socioeconomic level (n=13, 

p=1.000, Fishers exact test), relationship status (n=13, p= 1.000, Fishers exact test), 

living arrangements (n=13, P= 1.000, Fishers exact test), and social isolation (n=13, p= 

1.000, Fishers exact test).   

 Higher apathy scores in the stroke survivor with aphasia were noticed in 50.0% of 

married (n=5/10) and unmarried survivors (n=5/10).  Among apathetic stroke survivors 

with increased scores, 90.0% lived with another (n=9/10), 60% earned $40,000 a year or 

more (n=6/10), and 90% were not socially isolated (n=9/10).  Lower apathy scores were 

reported in stroke survivors earning more then $40,000 a year (n=2/3, 66.7%), was 

married (n=3/3, 100%), and was without social isolation (n=3/3, 100%).  

  Based on relationship status high levels of apathy existed in unmarried (n=5/5, 

100%) and married (n=5/8, 62.5%) survivors.  Survivors living with others (n=9/12, 

75.0%), earning less then $39,999 a year (n=4/5, 80.0%), and at high risk for social 

isolation (n=1,1, 100%) had high levels of apathy.  

 Lastly, Mann Whitney U was conducted to identify group differences as reflected 

in apathy scores. Apathy was measured as a continuous level variable and independent 

variables remained at the nominal level.  Analytical results exploring relationship status 

(U=12.000, z= -1.500, p= .231), socioeconomic status (U= 19.000, z= -.200, p= 1.000), 

living arrangement (U=4.500, z= -.548, p= 1.000), and high risk for social isolation (U= 

4.500, z= -.548, p = 1.000) to apathy scores were not statistically significant  
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Table 21 

 Results of Chi-Square Analysis Summarizing Sociological Variables of Relationship 

Status, Living Arrangement, Socioeconomic Status and Social Isolation as 

Characteristics Descriptive of Apathy in Stroke Survivors with Aphasia (N=13). 

Characteristics Low 
Apathy 
(n= 3) 

High 
Apathy 
(n= 10) 

Odd 
Ratio 

95% 
CI 

P-value 

Unmarried 0 (0%) 5 (50.0%) 2.0 1.1-3.7 .231 

Married 3 (100%) 5 (50.0%)    

Lives alone 0 (0%) 1 (10.0%) 1.1 .9-1.4 1.000 

Lives with others 3 (100%) 9 (90.0%)    

< $39,999 year 1 (33.3%) 4 (40.0%) .7 .1-11.3 1.000 

> $40,000 year 2 (66.7%) 6 (60.0%)    

Not socially isolated 3 (100%) 9 (90.0%) 1.1 1.0-1.4 1.000 

High risk social isolation 0 (0%) 1 (10.0%)    

 
Note. *= Significant at the .05 level, two-tailed. Fishers Exact test used for analysis 
 

Summary of Hypothesis 2b 

 A moderate negative correlation between socioeconomic status and social 

isolation was identified. High levels of apathy were reflected throughout the sample 

however, some factors became evident. Higher annual income, living with others, and not 

being socially isolated had higher scores. Relationship status (married and unmarried) 

was equally associated with increased apathy.  No significant relationships were 

identified. The analysis did not support the hypothesis that relationship status, 

relationship status, socioeconomic level, and social isolation were associated with apathy 

in first-time stroke survivors with aphasia in the post-stroke period. 



 

 169 

Hypothesis 2c 

Hypothesis 2c: Physiological characteristics (diabetes mellitus, hypertension, and 

hyperlipidemia) will be associated with apathy in the first-time stroke survivors with 

aphasia in the post stroke period.  

 To test the hypothesis, bivariate analysis using Spearman rho, Fishers exact test 

and Mann Whitney U were conducted to identify associations between independent and 

dependent variables. A two-tailed approach was used for each analysis. 

  The independent variables of diabetes mellitus, hypertension and hyperlipidemia 

and the dependent variable of apathy were measured at the nominal level. Similar themes 

came from the data. The small sample size requires caution with interpretation of the data 

findings. 

 Spearman rho correlation was used to identify relationships between the 

independent variables of diabetes mellitus, hypertension and hyperlipidemia to the 

dependent variable of apathy. As shown in Table 22, no significant correlations were 

identified. 

 Next, chi-square, odd’s ratio, and 95% confidence intervals were calculated to test 

for differences and identify possible associations between independent physiological 

variables and the dependent variable of apathy. Due to expected cell count less then five, 

Fishers exact test was required to obtain a correct p-value. A two-tailed approach was use 

for each analysis.  As viewed in table 23, a non-significant relationship was detected 

between diabetes mellitus (n=13, P=1.000, Fishers exact test), hypertension (n=13, p =. 

497, Fishers exact test) and hyperlipidemia (n=13, p=. 510, Fishers exact test) to apathy.  
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No significant associations although trends were seen in the data. Due to low sample size 

the results must be interpreted with caution 

Table 22  

Spearman rho Correlation Examining Relationship between Physiological Variables of 

Diabetes Mellitus, Hypertension and Hyperlipidemia to Apathy in Stroke Survivors with 

Apathy (N=13). 

Characteristic 1 2 3 4 

1   Apathy 1.000    

    Low =0/ High=1     

2   Diabetes Mellitus .158 1.000   

    No=0/ Yes=1     

3   Hypertension -.365 .255 1.000  

    No=0/ Yes=1     

4   Hyperlipidemia -.318 .429 .323 1000 

    No=0/ Yes=1     

 
Note. *= Significant at the  .05 level, two-tailed. 
 
  

 

 

 

 

 

 

 



 

 171 

 Among highly apathetic stroke survivors, 90.0% were non-diabetic (n=9/12), 

60.0% were hypertensive (n=6/9), and 70.0% were non-hyperlipidemic. Within each 

physiologic factor, 75.0% of non-diabetic  (n=9/12) and 100% of diabetic  (n=1/1) 

screened with high levels of apathy. Sixty-seven percent of hypertensive survivors 

(n=6/9) and 87.5% of non-hyperlipidemic survivors (n=7/8) reported high levels of 

apathy.  

 Low apathy levels were identified in non-diabetic (n=3/3, 100%), hypertensive 

(n=3/3, 100%), and non-hyperlipidemic (n=1/3, 33.3%) stroke survivors with aphasia. 

 

Table 23  

Results of Chi-Square Analysis Summarizing Physiological Variables of Diabetes 

Mellitus, Hypertension, and Hyperlipidemia as Characteristics Descriptive of Apathy in 

Stroke Survivors with Aphasia (N=13). 

Characteristic Low 
 Apathy  
(n=3) 

High  
Apathy  
(n= 10) 

Odds 
Ratio 

95% 
CI 

P-value 

Without Diabetes mellitus 3 (100%) 9 (90.0%) 1.1 1.0-1.4 1.000 

With Diabetes Mellitus 0 (0%) 1 (10.0%)    

Without hypertension 0 (0%0 4 (40%0 1.7 1.0-2.8 .497 

With hypertension 3 (100%) 6 (60%)    

Without Hyperlipidemia 1 (33.3%) 7 (70.0%) .2 .0-3.4 .510 

With Hyperlipidemia 2 (66.7%) 3 (30.0%)    

 
Note. *= Significant at the .05 level, two-tailed. Fishers Exact test used for analysis 
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 Lastly, Mann Whitney U was conducted to identify group differences as reflected 

in apathy scores. Apathy was measured as a continuous level variable and independent 

variables remained at the nominal level. Analytical results exploring diabetes mellitus 

(U= 4.500, z= -.548, p=1.000), hypertension  (U=12.000, z= -1.265, p= .497), and 

hyperlipidemia (U= 14.500, z= -1.100, p= .510) to apathy lacked significant associations.  

Summary of Hypothesis 2c 

 Apathy at varying levels existed throughout the sample. Hypertension was evident 

at both levels more so then diabetes or hyperlipidemia. No significant associations 

became evident. The analysis did not support the hypothesis that diabetes mellitus 

hypertension and hyperlipidemia were associated with apathy in first time stroke 

survivors with aphasia in the post stroke period. 
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Hypothesis 2d 

Hypothesis 2d: Post-stroke disability factors stroke severity, lesion topography, 

cognition, cognition and functional ability will be associated with apathy in first time 

stroke survivors with aphasia in the post-stroke period. 

 As previously described bivariate analysis utilizing Spearman’s rho correlation, 

Fisher’s exact test, and Mann Whitney U was performed to identify associations between 

the independent and dependent variables. A two-tailed approach was used for each 

analysis. 

 The independent variables of stroke severity, lesion topography, cognition and 

functional ability and dependent variable of apathy were at the nominal level. The small 

sample size warrants caution with interpretation of results. 

 Spearman rho correlation was utilized to identify relationships between the 

independent variables of stroke severity, lesion topography, cognition and functional 

ability and dependent variable of apathy. As evident in table 24, no significant 

correlations between variables were identified.  However, a negative large, non-

significant correlation between cognition and apathy was noted.  

 Next, Chi-square, odd’s ratio and 95% confidence intervals were calculated to test 

for grouped differences and determine is associations between independent and 

dependent variables. Cell counts of less then five required utilization of Fishers exact test 

to obtain correct p-values. 
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Table 24 

Spearman’s rho Correlation Examining Relationship between Post-stroke Disability 

Variables of Stroke Severity, Lesion Topography, Cognition, Neuropsychological Status, 

and Functional Ability in Stoke Survivors with Aphasia (N=13). 

Characteristics 1 2 3 4 5 6 

1   Apathy 1.000      

    Low= 0/ High=1       

2   Stroke severity -.234 1.000     

    No deficit=0/ score < 5=1      

3   Lesion topography -.365 .447 1.000    

    Right=0/ left=1      

4   Cognition -.527 .149 .200 1.000   

    No deficit=0/ < 24 =1      

5   Neuropsychological status -.527 .149 .200 -.067 1.000  

 Average and above=0/below average=1      

6   Functional ability -.433 .073 .098 .228 .229 1.000 

    Independent=0/ Dependent=1      

 

Note. *= Significant at the  .05 level, two-tailed.  

  

 

 

 

 

 

 



 

 175 

 

 As portrayed in table 25, no significant relationships were identified between 

stroke severity (n=13, p=1.000, Fishers exact test), lesion topography (n=13, p=. 497, 

Fishers exact test), cognition (n=13, p=. 231, Fishers exact test), neuropsychological 

status (n=13, p=. 231, Fishers exact test), and functional ability  (n=13, p=. 231, Fishers 

exact test) to apathy scores. No significant associations were identified. 

 Apathy scores were highest for stroke survivors with stroke severity scores more 

than zero (n=8/10, 80.0%), left hemisphere lesions (n=6/10, 60.0%), below average total 

neuropsychological scores (n=10/10, 100%), and no cognitive deficits (n=10/10, 100%),  

While increased scores were evident in functionally dependent stroke survivors (n=5/10, 

50.0%) they were equivalent in functionally independent survivors (n=5/5, 50.0%) also.   

High apathy scores were reported in all right hemisphere stroke survivors (n= 4/10, 

100%).  As measured by the MMSE, lower apathy score existed among stroke survivors 

with scores less then 24 (n=1/1, 33.3%) and scores above 24 (n=2/3, 66.7%). A similar 

trend occurred in survivors with total neuropsychological status scores below average 

(n=2/3, 66.7%) and average to above (n=1/3, 33.3%).  

 Among the survivors with below average total RBANS scores 83.3% (n=10/12) 

were highly apathetic. Seventy-three percent of survivors with a stroke severity score 

above zero (n=8/11) had a high apathy score also. Within lesion topography 33.3% of left 

hemisphere (n=3/9) strokes reflected low levels of apathy. Based on stroke severity score, 

27.3% of survivors with mild deficit (n=3/11) had low apathy scores.  Among 

functionally dependent stroke survivors (n=3/8), 37.5 % reported low apathy. 
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 Mann Whitney U analysis was performed to identify group differences. The 

dependent variable of apathy was measured at the continuous level and independent  

variables were measured at the nominal level. Mann Whitney U analysis identified non-

significant associations between apathy score and stroke severity (U=7.000, z= -.792, p= 

.487), lesion topography (U=14.000, z = -.619, p = -.578), cognition (U= 2.000, z= -

1.072, p= .385), neuropsychological cognition (U= 1.000, z= -1.340, p= .308), and 

functional ability (U=16.500, z= -.514,p = .646). 

Table 25  

Results of Chi-Square Analysis Summarizing Post-Stroke Disability Variables of Stroke 

Severity, Lesion Topography, Cognition, Neuropsychological Status, and Functional 

Ability as Characteristics Descriptive of Apathy in Stroke Survivors with Aphasia 

(N=13). 

Characteristics Low 
Apathy 
(n=3) 

High 
Apathy 
(n=10) 

Odd’s 
Ratio 

95% CI P-value 

No deficit 0 (0%) 2 (20.0%) 1.2 1.0-1.7 1.000 

Less then 5 3 (100%) 8 (80.0%)    

Right side 0 (0%) 4 (40.0%) 1.7 1.0-2.8 .497 

Left Side 3 (100%) 6 (60.0%)    

No deficit 2 (66.7%) 10 (1005) .7 .3-1.5 .231 

Less then 24 1 (33.3%) 0 (0%)    

Below average 2 (66.7%) 10 (100%) .7 .3-1.5 .231 

Average to above 1 (33.3%) 0 (0%)    

Independent 0 (0%0 5 (50.0%) 2.0 1.1-3.7 .231 

Dependent 3 (100%) 5 (50.0%)    

 

Note. *= Significant at the .05 level, two-tailed. Fishers Exact test used for analysis 
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Summary of Hypothesis 2d 

 Low levels of apathy existed in a small segment of the sample. However, the vast 

majority maintained a high level of apathy. Increased stroke severity, below average total 

neuropsychological score, and no cognitive deficit among the survivors were consistent 

for increased apathy. Level of functional (dependent and independent) was equivalent. 

While the majority of left hemisphere lesions were highly apathetic all right hemisphere 

lesions were as well. Throughout the analysis no significant associations were identified.   

The analysis did not support the hypothesis of stroke severity, lesion topography, 

cognition neuropsychological status and functional ability as descriptive characteristics 

associated with apathy in first-time stroke survivors with aphasia in the post stroke 

period. 
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Testing for Hypotheses: 3a, 3b, 3c, 3d 

Hypothesis 3a: Demographic characteristics (age, ethnicity, and gender) will be 

associated with depression in first-time stroke survivors with aphasia in the post-stroke 

period. 

 As previously described, univariate analysis was followed by bivariate analysis 

using Spearman rho correlation, Fishers exact test, and Mann Whitney U to identify 

associations between independent and dependent variables. A two-tailed approach was 

used for each analysis. 

  The independent variables of age, race and gender and dependent variable of 

depression were measured at the nominal level. Depression was measured and analyzed 

using two measures the HADS D-scale and CSADQ-10. As previously mentioned, the 

small sample size warrants caution with interpretation of data.  

 Spearman rho correlation was used to identify relationships between the 

independent variables of age, ethnicity, and gender and dependent variable of depression. 

As shown in Table 26, two significant relationships were identified. A negative, moderate 

relationship between ethnicity and depression  (HADS-D-scale) (n=13, r = -.546, p =. 03) 

was identified. Non-black was associated with depression. Additionally, a large positive 

relationship between gender and ethnicity (n=16, r= .516, p= .041) was identified. An 

association between female and black was identified.  

 Next, Chi-square, odd’s ratio and 95% confidence intervals were calculated to test 

for grouped differences and to highlight associations between dependent and independent 

variables. Cell counts of less then five required utilization of Fishers exact test to obtain 

correct p-values.  A two-tailed approach was used. The dependent variable of depression 
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and independent variables of age, ethnicity, and gender were measured at the nominal 

level for this analysis.  

Table 26  

Spearman’s rho Correlation Examining Relationship Between Demographic Variables of 

Age, Race, and Gender to Depression in the Stroke Survivor with Aphasia (N=16) 

Characteristics 1 2 3 4 5 

1   Depression (HADS-D-scale) 1.000     

    Without=0/ with=1      

2   Depression (CSADQ-10) .518 1.000    

    Without=0/ with=1      

3   Age -.109 .248 1.000   

    Less 58 years =0/ More 58 years =1      

4   Ethnicity -.546* .041 .250 1.000  

    Non-Black=0/ Black=1      

5   Gender -.226 .000 .000 .516* 1.000 

    Male=0/ Female=1      

 
Note.  *= significant at the .05 level, two –tailed. 
  

 

 

 

 

 

 

 



 

 180 

 As portrayed in table 27, a significant relationship was identified between 

ethnicity and depression. Age  (HADS D-scale: p= .315; CSADQ: p= .462, Fishers exact 

test)  and gender (HADS D-scale: p= .633; CSADQ: p = 1.000, Fishers exact test) and  

failed to show significance. However, ethnicity (HADS D-scale: p= .041; CSADQ: p= 

.462, Fishers exact test) showed a significant association with depression.   

 The HADS D-scale identified stroke survivors with depression as being less then 

58 years of age (n=5/7, 71.4%), non-black (n=6/7, 85.7%), and male (n=5/7, 74.1%). 

Based on age, 75% of stroke survivors more then 58 years of age  (n=6/8) were without 

depression. Within ethnicity, 87.5% of blacks (n=7/8) were without depression. Sixty-six 

percent of females (n=4/6) were without depression. Non-black stroke survivors reported 

significantly (p= .041) more depression then blacks.  

 As portrayed in table 28, the CSADQ-10 identified one participant with 

depression. Once again, due to the smalls ample size results must be interpreted with 

caution. The stroke survivor identified as depressed was a black (n=1/1, 100%), male 

(n=1/1, 100%), and more then 58 years of age (n=1/1, 100%). As measured by the 

CSADQ-10 the vast majority (94%) portion of the sample screened without depression. 

These finding didn’t reach statistical significance. 

 To identify group difference Mann-Whitney U was performed. Based on age 

(HADS D-scale: U =28.000, z = -.423, p = .697; CSADQ U= 15.000, z= -.861, p= .424) 

and gender (HADS D-scale: U= 22.000, z= -.874, p=. 408; CSADQ: U= 18.000, z= .000, 

p= 1.000) no significant group differences became evident. However, depression scores 

as measured on the HADS-D-scale reflected a significant group difference based on 

ethnicity (HADS D-scale: U= 12.000, z= -2.11, p= .03; CSADQ; U=20.000, z= -.143, p=. 
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916). Median depression scores for non-blacks (n=8, Mdn= 6.00) were higher then blacks 

(n=8, Mdn =2.5). 

Table 27  

Results of Chi-Square Analysis Summarizing Demographic Variables of Age, Ethnicity 

and Gender as Characteristics Descriptive of Depression (HADS D-scale) in Stroke 

Survivors with Aphasia (N=16). 

Characteristics Without 
Depression 

(n=9) 

With 
Depression 

(n=7) 

Odd’s 
Ratio 

95% CI P-value 

Less then 58 years 3 (33.3%) 5 (71.4%) .2 .0- 1.7 .315 

More then 58 years 6 (66.7%) 2 (28.6%)    

Non-Black 2 (22.2%0 6 (85.7%) .0 .0-, 7 .041* 

Black 7 (77.8%) 1 (14.3%)    

Male 5 (55.6%) 5 (71.4%) .5 .1-4.1 .633 

Female 4 (44.4%) 2 (28.6%)    

 
Note. *= Significant at the .05 level, two-tailed. Fishers Exact test used for analysis 
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Table 28  

Results of Chi-Square Analysis Summarizing Demographic Variables of Age, Ethnicity 

and Gender as Characteristics Descriptive of Depression (CSADQ-10) in Stroke 

Survivors with Aphasia (N=13). 

Characteristics Without 
Depression 

(n=12) 

With 
Depression 

(n=1) 

Odd’s 
Ratio 

95% 
CI 

P-value 

Less then 58 years 7 (58.3%) 0 (0%) .4 .2-.8 .462 

More then 58 years 5 (41.7%) 1 (100%)    

Non-Black 7 (58.3%) 0 (0%) .4 .2-.8 .462 

Black 5 (41.7%) 1 (1)    

Male 8 (66.7%) 1 (100%) .7 .4-1.0 1.000 

Female 4 (33.3%) 0 (0%)    

 
Note. *= Significant at the .05 level, two-tailed. Fishers Exact test used for analysis 
 

Summary of Hypothesis 3a 

 Hypothesis 3a explored demographic variables of age, race and gender as 

descriptive characteristics associated with depression in first-time stroke survivors with 

aphasia in the post-stroke period. Within the study sample, demographic characteristics 

descriptive of depressed stroke survivors with aphasia were non-black, male, and less 

then 58 years of age. Non-black and depression were significantly associated. As 

measures by the CSADQ-10, one stroke survivor (n=1/12) screened for depression. These 

results may have been impacted due to missing data. The analysis supported ethnicity as 

a characteristic associated with depression in first time stroke survivors with aphasia in 

the post-stroke period. Due to small sample size and decreased generalizability to the 

larger stroke population results must be interpreted with caution. 
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Hypothesis 3b 

Hypothesis 3b: Sociological characteristics (marital status, socioeconomic status, living 

arrangements, and social isolation) will be associated with depression in first-time stroke 

survivors with aphasia in the post-stroke period. 

 As previously described, to identify associations between independent and 

dependent variables. Univariate and bivariate analysis using Spearman rho correlation, 

Fishers exact test, and Mann Whitney U were utilized. A two-tailed approach was used 

for each analysis. 

  The independent variables of relationship status, socioeconomic status, living 

arrangements, and social isolation and the dependent variable of depression were 

measured at the nominal level. Depression was measured and analyzed using two 

measures the HADS D-scale and CSADQ-10. Due to the small sample size, results must 

be interpreted with caution.  

 As seen in table 29, a negative moderate correlation between risk for social 

isolation and socioeconomic status was revealed (n=16, r = -.488, p = .05). Decreased 

annual income is associated with high- risk social isolation.  

 Secondly, bivariate analysis utilizing Chi-square produced odd’s ratio and 95% 

confidence intervals to identify grouped differences and associations between 

independent and dependent variables. Fishers exact test was required to calculate correct 

p-value due to cell counts of less then five. A two-tailed approach was used for all 

analysis 
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Table 29  

Spearman’s rho Correlation Examining Relationship between Sociological Variables of 

Relationship status, Socioeconomic Status, Living Arrangements, and Social Isolation to 

Depression in Stroke Survivors with Aphasia (N=16). 

Characteristic 1 2 3 4 5 6 

1 Depression (HADS D-scale) 1.000      

    Without=0/ with=1        

2   Depression (CSADQ-10) .518 1.000     

    Without=0/ with=1       

3   Marital status .310 .233 1.000  

    Unmarried=0, married =1       

4   Living arrangements .000 .465 .098 1.000   

   Live alone=0/ lives with others=1       

5   Socioeconomic level .324 -.085 -.067 -.293 1.000  

    < $39,999 year=0/ > $40,000 year =1       

6   Social isolation -.165 .465 .293 .143 -.488* 1.000 

    Not isolated= 0/ High risk for isolation=1      

 
Note  * = significance at the .05 level, two -tailed. 
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 As shown in table 30, a Chi-square analysis using Fishers exact test identified no 

significant association between relationship status (HADS: n=16, p=. 633; CSADQ: 

n=13, p= 1.000, Fishers exact test), living arrangements (HADS: n=16, p= 1.000;  

CSADQ: n=13, p= 1.000, Fishers exact test), socioeconomic status (HADS: n =16, p=. 

145, CSADQ: n=13, p= .385 Fishers exact test), and risk social isolation (HADS: n = 16, 

p = .475, CSADQ: n=13, p= .077, Fishers exact test) to depression scores.  Due to low 

cell count results must be interpreted with caution. 

 Among stroke survivors with depression, 71.4% were married (n=5/ 7) and 85.7% 

lived with others  (n=6/7). Additionally, 85.7% of depressed stroke survivors (n=6/7)  

earned more then $40,000 a year. Sixty percent of stroke survivors (n=6/10) earning more 

then $40,000 annually reported depression.  Interestingly, the depressed survivors 

(n=7/14, 100%) were not socially isolated.  

 Within the post-stroke related variables, a number of stroke survivors screened 

without depression. Based on relationship status, 50% of married survivors (n=5/10) and 

66.7% of unmarried survivors (n=4/6) were not depressed. Eighty-three percent of 

survivors  (n=5/6) earning less then $39,999 a year were without depression. Of survivors 

at high risk for social isolation (n=2/2, 100%) they screened without depression while 

50% of survivors without social isolation (n=7/14) were depressed.  
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Table 30  

Results of Chi-Square Analysis Summarizing Sociological Variables of Relationship 

Status, Living Arrangements, Socioeconomic Status, and Social Isolation as 

Characteristics Descriptive of Depression (HADS D-scale) in Stroke Survivors with 

Aphasia (N=16). 

Characteristics Without 
Depression 

(n=9) 

With 
Depression 

(n=7) 

Odd 
Ratio 

95% 
CI 

P-value 

Unmarried 4 (44.4%) 2 (28.6%) 2.0 .2-16.3 .633 

Married 5 (55.6%) 5 (71.4%)    

Lives alone 1 (11.1%) 1 (14.3%) .7 .0-14.6 1.000 

Lives with others 8 (88.9%) 6 (85.7%)    

< $39,999 year 5 (55.6%) 1 (14.3%) 7.5 .6-90.6 .145 

> $40,000 year 4 (44.4%) 6 (85.7%)    

Not socially isolated 7 (77.8%) 7 (100%) .8 .5-1.1 .475 

High risk social isolation 2 (22.2%) 0 (0%)    

 
Note. *= Significant at the .05 level, two-tailed. Fishers Exact Test used for analysis. 
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 As viewed in table 31, the CSADQ-10 identified one stroke survivor with aphasia 

as depressed (n=1, 100%). The depressed stroke survivor was married (n=1/1, 100%), 

lived with others (n=1/1, 100%), earned less then $39,999 annuall7 (n=1/1, 100%) and 

was a high risk for social isolation (n=1/1, 100%).  As measured by the CSADQ-10 

stroke survivors without depression reflected various social characteristics based on 

relationship status (unmarried n=5/0, 100%; married n=7/8, 87.5%), living arrangements 

(lives alone n=1/1, 100%; lives with others n= 11/12, 91.7%), socioeconomic status  (< 

$39,999 n= 4/5, 80%;  > $40,000 n= 8/8, 100%), and social isolation (no isolation n= 

12/12, 100%; high risk for isolation n= 0/1, 0%) Small sample size and external validity 

threats related to inability to generalize to the large stroke population must be considered. 

considerations. Thus, results must be interpreted with caution. 

 Mann Whitney U analysis was conducted to detect difference in depression scores 

based on relationship status (HADS: U=19.000, z= -1.201, p= .250; CSADQ: U= 14.500, 

z = -.808, p= .457), living arrangements (HADS: U= 14.000, z= .000, p= 1.000; CSADQ: 

U .000, z= -1.610, p=. 154), socioeconomic status (HADS: U= 18.500, z = -1.256, p = 

.227; CSADQ: U= 18.000, z= -.294, p= .807) and social isolation risk (HADS: U= 

10.000, z= -.639, p = .558; CSADQ: U= .000, z= -1.610, p= .154) no statistically 

significant associations were identified.     

Summary of Hypothesis 3b 

 Spearman rho correlation identified a negative, moderate relationship between 

socioeconomic status and social isolation. Depression as measured by the HADS-D-scale 

identified stroke survivors that were married, living with others, having higher incomes 

and without social isolation with scores screening as depressed. Whereas the CSADQ-10, 
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resembled the previous finding on 2 factor (relationship status/ married and living with 

others). However, the CSADQ-10 was likely influenced by unreturned data and sample 

size.  The analysis did not support the hypothesis of relationship status, socioeconomic 

status, living arrangements, and social isolation as descriptive characteristics associated 

with depression in first-time stroke survivors with aphasia in the post stroke period. No 

significant associations came to fruition. 

Table 31  

Results of Chi-Square Analysis Summarizing Sociological Variables of Relationship 

Status, Living Arrangements, Socioeconomic Status, and Social Isolation as 

Characteristics Descriptive of Depression (CSADQ-10) in Stroke Survivors with Aphasia 

(N=13). 

Characteristics Without 
Depression 

(n=12) 

With 
Depression 

(n=1) 

Odd 
Ratio 

95% 
CI 

P-value 

Unmarried 5 (41.7%) 0 (0%) .6 .3-1.0 1.000 

Married 7 (58.3%) 1 (100%)    

Lives alone 1 (8.3%) 0 (0%) 1.0 1.0-1.1 1.000 

Lives with others 11 (91.7%) 1 (100%)    

< $39,999 year 4 (33.3%) 1 (100%) .3 .2-.7 .385 

> $40,000 year 8 (66.7%) 0 (0%)    

Not socially isolated 12 (100%) 0 (0%) - - .077 

High risk social isolation 0 (0%) 1 (100%)    

 
Note. *= Significant at the .05 level, two-tailed. Fishers Exact test used for analysis- = Indicates 

no data computed. 
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Hypothesis 3c 

Hypothesis 3c: Physiological variables of diabetes mellitus, hypertension, and 

hyperlipidemia as descriptive characteristics associated with depression in first-time 

stroke survivors with aphasia in the post-stroke period. 

 The independent variables of diabetes mellitus, hypertension, and hyperlipidemia 

and the dependent variable of depression were measured at the nominal level. Depression 

was measured and analyzed using two measures the HADS D-scale and CSADQ-10. Due 

to the small sample size, results must be interpreted with caution.  

 As displayed in table 32, the Spearman rho correlation was not significant. 

However, small  (diabetes mellitus, hypertension, hyperlipidemia) and moderate (diabetes 

mellitus) bidirectional relationships with depression were evident. 

 As exhibited in table 32, a Chi square analysis using Fishers exact test revealed no 

significant associations between diabetes mellitus (HADS D-scale, n=16, p= .475; 

CSADQ: n =13, p =. 077, Fishers exact test), hypertension (HADS-D-scale n=16, p = 

.596; CSADQ n=13, p= 1.000, Fishers exact test), and hyperlipidemia (HADS D-scale, 

n=16, p=. 060; CSADQ; n=13, p=. 385, Fishers exact test) to depression scores.  Due to 

less then expected cell counts results must be interpreted with caution.  

 As measured by the HADS D-scale, depressed stroke survivors with aphasia were 

not diabetic (n=7/7 100%), were not hyperlipidemic (n=6/7, 85.7%), and had 

hypertensive (n=4/7, 57.1%). Among the non-hypertensive stroke survivors (n=3/5), sixty 

percent scored as depressed as seen in table 33. Based on physiological factors, 50% of 

non-diabetic stroke survivors  (n=7/14) were not depressed. Of the two diabetic stroke 
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survivors (n=2/0, 100%) both were not depressed. Within the stroke survivors with 

hypertension 63.6% (n=7/11) were not depressed. Lastly, 85.7% of stroke survivors with 

hyperlipidemia screened without depression (n=6/7).  

Table 32  

Spearman rho Correlation Examining Relationship between Physiological Variables of 

Diabetes Mellitus, Hypertension, and Hyperlipidemia to Depression in Stroke Survivors 

with Aphasia  (N=16). 

Characteristics 1 2 3 4 5 

1   Depression (Subjective) 1.000     

    Without=0/ with= 1      

2   Depression (Objective) .518 1.000    

    Without=0/ with= 1      

3   Diabetes Mellitus -.165 .465 1.000   

    Without=0/ with=1      

4   Hypertension .059 .246 .255 1.000  

    Without=0/ with=1      

5   Hyperlipidemia -.193 .233 .429 .323 1.000 

    Without=0/ with=1      

 

Note. *= Significant at the .05 level, two-tailed. 
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 As evident in table 33, the CSADQ-10 identified one stroke survivor with aphasia 

as depressed (n=1/1, 100%). The stroke survivor viewed as depressed was diabetic 

(n=1/1, 100%), hypertensive (n=1/1, 100%), and hyperlipidemia (n=1, 100%). These 

results fit to literature as risk factor for stroke. Physiologic factors did not identify a 

specific characteristic as related to depression. As measured by the CSADQ-10 the 

majority of survivors screened without depression. However, issues of missing data and 

sample size must be considered. Non-diabetic stroke survivors with aphasia  (n=12/12, 

100%) scored as not depressed. Based on blood pressure, 88.9% of hypertensive 

survivors (n=8/9) and 100% of non-hypertensive survivors (n=4/4) scored without 

depression.  Similarly, 100% of non-hyperlipidemic survivors (n=8/8) and 80.0% of 

hyperlipidemic survivors (n=4/5) scored without depression. No significant associations 

were obtained in this analysis.  Incomplete cell count and small sample size are 

indications the results must be interpreted with caution.  

 Lastly, Mann Whitney U revealed no significant difference between depression 

scores and diabetes mellitus (HADS D-scale: U= 10.000, z = -.639, p = .558; CSADQ: 

U= .000, z = -1.610, p = .154), hypertension (HADS D-scale: U = 25.500, z = -.228, p =. 

852,; CSADQ: U= 12.500, z = -.852, p= .428, ), and hyperlipidemia ( HADS D-scale : 

U= 24.500, z= -.746, p= .481; CSADQ:U= 14.500, z= -.808, p= .457). 

Summary for Hypothesis 3c 

 Hypothesis 3c stated physiological variables of diabetes mellitus, hypertension, 

and hyperlipidemia as descriptive characteristics associated with depression in first-time 

stroke survivors with aphasia in the post stroke period.  Physiological characteristics for 

depression in this stroke population didn’t significantly identify any trends associating a 
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diagnosis of hypertension, hyperlipidemia and diabetes with depression. While two 

factors  (without diabetes mellitus and without hyperlipidemia) appeared to approach 

significance, no significance was obtained. The analytical results did not support the 

stated hypothesis . 

 

Table 33  

Results of Chi-Square Analysis Summarizing Physiologic Variables of Diabetes Mellitus, 

Hypertension, and Hyperlipidemia as Characteristics Descriptive of Depression (HADS 

D-scale) in Stroke Survivors with Aphasia (N=16). 

Characteristic Without 
Depression 

(n= 9) 

With 
Depression 

(n= 7) 

Odds 
Ratio 

95% 
CI 

P-value 

Without Diabetes mellitus 7 (77.8%) 7 100%) .8 .6-1.1 .475 

With Diabetes Mellitus 2 (22.2%) 0 (0%)    

Without hypertension 2 (22.2%) 3 (42.9%) .4 .0-3.3 .596 

With hypertension 7 (77.8%) 4 (57.1%)    

Without Hyperlipidemia 3 (33.3%) 6 (85.7%) .1 .0-1.0 .060 

With Hyperlipidemia 6 (66.7%) 1 (14.3%)    

 
Note. *= Significant at the .05 level, two-tailed. Fishers Exact test used for analysis 
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Table 34  

Results of Chi-Square Analysis Summarizing Physiologic Variables of Diabetes Mellitus, 

Hypertension, and Hyperlipidemia as Characteristics Descriptive of Depression 

(CSADQ-10) in Stroke Survivors with Aphasia (N=13). 

Characteristic Without 
Depression 
(n= 12) 

With 
Depression 
(n= 1) 

Odds 
Ratio 

95% 
CI 

P-value 

Without Diabetes mellitus 12 (100%) 0 (0%) - - .077 

With Diabetes Mellitus 0 (0%) 1 (100%)    

Without hypertension 4 (33.3%) 0 (0%) .7 .4-1.0 1.000 

With hypertension 8 (66.7%) 1 (100%)    

Without Hyperlipidemia 8 (66.7%) 0 (0%) .3 .1-.7 .385 

With Hyperlipidemia 4 (33.3%) 1 (100%)    

 

Note. *= Significant at the .05 level, two-tailed. Fishers Exact test used for analysis; - = Empty 

cells. Due to the small sample size and the presence of 2 empty cells an odd’s ratio, confidence 

intervals could not be calculated.  
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Hypothesis 3d 

Hypothesis 3d: Post-stroke factors characteristics (stroke severity, lesion topography, 

cognition and functional ability) will be associated with depression in first-time stroke 

survivors with aphasia in the post stroke period. 

 Univariate and bivariate analysis using Spearman rho correlation, Fishers exact 

test and Mann Whitney U were performed to explore associations between independent 

and dependent variables. A two-tailed approach was used for each analysis. 

  The independent variables of stroke severity, lesion topography, cognition, 

neuropsychological status and functional ability to the dependent variable of depression 

were measured at the nominal level.  Similar results within the data are evident  

 As evident in table 35, Spearman rho correlations were not significant. Yet, small 

(cognition, functional ability) and moderate (lesion topography and stroke severity) 

relationships with depression were evident. No significant associations were identified. 

 As displayed in table 36, Chi square analysis using Fishers exact test revealed no 

significant associations between stroke severity (HADS D-scale: n=16, p= .088; CSADQ: 

n=13, p= 1.000, Fishers exact test), lesion topography (HADS D-scale n=16, p= .145; 

CSADQ-10: n=13, p= 1.000, Fishers exact test ), cognition ( HADS D-scale n=16, p= 

.438; CSADQ: n=13, p= 1.000, Fishers exact test ), neuropsychological status ( HADS 

D-scale , n=16, p= 1.000; CSADQ: n=13, p = 1.000, Fishers exact test), and functional 

ability ( HADS D-scale , n=16, p = .358 ; CSADQ: n=13, p= .385, Fishers exact test ) to 

depression. Due to cell counts of less then five, results must be interpreted with caution. 
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Table 35  

Spearman rho Correlation Examining Relationship between Post-Stroke Disability 

Variables of Stroke Severity, Lesion Topography, Cognition, Neuropsychological Status 

and Functional Ability in Stroke Survivors with Aphasia (N=16). 

Characteristics 1 2 3 4 5 6 7 

1  Depression (HADS-D-scale) 1.000       

    Without=0/ with=1        

2   Depression (CSADQ-10) .518 1.000      

    Without=0/ with=1        

3   Stroke severity .457 .458 1.000     

   No deficit=0/ < 5        

4   Lesion topography .381 .045 .447 1.000    

    Right=0/ left=1        

5   Cognition .282 .116 .149 .200 1.000   

    No deficit=0/ < 24 =1        

6   Neuropsychological   status  .000 -.349 -.149 -.200 .067 1.000  

    Below average=0/ average &above =1       

7   Functional ability .261 .170 .073 .098 .228 -.228 1.000 

    Independent=0/ Dependent=1        

 
Note. *= Significant at the  .05 level, two-tailed. 
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 As measured by the HADS D-scale, stroke survivors with aphasia screened as 

depressed shared several characteristics. Among stroke survivors with aphasia scoring as 

depressed all (n=7/7, 100% ) had stroke severity score less than five but more that zero. 

The majority of stroke survivors screened as depressed had left hemisphere stroke (n=6/7, 

85.7%) and no cognitive deficit (n=6/7, 85.7%).  Seventeen percent of right hemisphere 

strokes (n=1/7) claimed depression also. Depressed stroke survivors demonstrated below 

average total neuropsychological status scores  (n=7/7, 100%) and some form of 

functional dependence (n=5/7, 71.4%). 

 Exploration of post-stroke factors in stroke survivors with aphasia without 

depression was informative. Stroke severity, as measured by the mNIHSS, identified all 

stroke survivors without residual stroke deficit (n=4/4, 100%) and 41.7% stroke survivors 

with residual deficits (n=5/12) without depression. Forty percent of left hemisphere 

stroke survivors were without depression (n=4/10). Cognition, as measured by the 

MMSE, identified survivors without cognitive deficits (n=9/15, 60%) without depression. 

Among survivors with neuropsychological scores below average  (n=9/15), 53.3% were 

not depressed. The survivor scoring above average (n=1/1, 100%) was not depressed. 

Lastly, 71.4% of functionally independent survivors (n=5/7) and 44.4% of functionally 

dependent (n=4/9) survivors scored without depression.  

 The CSADQ-10 identified one stroke survivor with aphasia as depressed.  As 

depicted in table 37, the associated characteristics were stroke severity less five (n=1/1, 

100%), left hemisphere lesion (n=1/1 100%), absence of cognitive deficit (n=1/1, 100%), 

below average neuropsychological status (n=1/1, 100%), and functional independence 

(n=1/1,100%).  



 

 197 

  Post-stroke disability characteristics of stroke survivors without depression were 

varied. Ninety-one percent with stroke severity scores less then five (n=10/11), some 

form of functional dependence (n=8/8, 100%), and left hemisphere lesion (n=8/9, 88.9%) 

were rated as not depressed. Survivors without cognitive deficit (n=11/12, 91.7%) and 

below average RBANS- total scores (n=11/12, 91.7%) were without depression.  

 

Table 36  

Results of Chi-Square Analysis Summarizing Post-Stroke Disability Variables of Stroke 

Severity, Lesion Topography, Cognition, Neuropsychological Status, and Functional 

Ability as Characteristics Descriptive of Depression (HADS D-scale) in Stroke Survivors 

with Aphasia (N=16). 

Characteristics Without 
Depression 

(n=9) 

With 
Depression 

(n=7) 

Odds 
ratio 

95% 
CI 

 

P-value 
 

No deficit 4 (44.4%) 0 (0.0%) .6 .3-1.0 .088 

Less then 5 5 (55.6%) 7 (100%)    

Right side 5 (55.6%) 1 (14.3%) 7.5 .6- 90.6 .145 

Left Side 4 (44.4%) 6 (85.7%)    

No deficit 9 (100%) 6 (85.7%) 1.2 .9- 1.6 .438 

Less then 24 0 (0.0%) 1 (14.3%)    

Below average 8 (88.9%) 7 (100%) .9 .8-1.1 1.000 

Average and above 1 (11.1%) 0 (0.0%)    

Independent 5 (55.6%) 2 (28.6%) 3.1 .4-25.6 .358 

Dependent 4 (44.4%) 5 (71.4%)    

 
Note. *= Significant at the .05 level, two-tailed. Fishers Exact test used for analysis 
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Table 37  

Results of Chi-Square Analysis Summarizing Post-Stroke Disability Variables of Stroke 

Severity, Lesion Topography, Cognition, Neuropsychological Status, and Functional 

Ability as Characteristics Descriptive of Depression (CSADQ-10) in Stroke Survivors 

with Aphasia (N=13). 

Characteristics Without 
Depression 
(n= 12) 

With 
Depression 
(n= 1) 

Odds 
ratio 

95% CI 
 

P-value 
 

No deficit 2 (16.7%) 0 (0.0%) .8 .6-1.1 1.000 

Less then 5 10 (83.3%) 1 (100%)    

Right side 4 (33.3%) 0 (0.0%) .6 .4-1.0 1.000 

Left Side 8 (66.7%) 1 (100%)    

No deficit 11 (91.7%) 1 (100%) .9 .7-1.1 1.000 

Less then 24 1 (8.3%) 0 (0.0%)    

Below average 11 (91.7%) 1 (100%) 1.0 1.0-1.1 1.000 

Average and above 1 (8.3%) 1 (0.0%)    

Independent 4 (33.3%) 1 (100%) .3 .1-.7 .385 

Dependent 8 (66.7%) 0 (0.0%)    

 
Note. *= Significant at the .05 level, two-tailed. Fishers Exact test used for analysis 
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 Mann Whitney U revealed no significant difference between depression scores 

and stroke severity (HADS D-scale: U=9.500, z= -1.770, p= .085 ; CSADQ-10: U= 

3.000, z= -1.586, p=.128 ) , stroke topography (HADS D-scale : U=16.500, z= -1.474, p= 

.154; CSADQ=U 17.000, z= -.155, p= .909) cognition ( HADS D-scale :U= 2.500, z= -

1.092, p= .438; CSADQ: U= 4.500, z= -.403, p= .846), neuropsychological cognition 

(HADS D-scale : U = 7.500, z= .000, p= 1.000 ; CSADQ: U= 1.500, z= -1.208, p= .385), 

and functional ability ( HADS D-scale : U=22.000, z= -1.012, p=- .335 ; CSADQ: U= 

16.000, z= -.588, p=.594).  

Summary of Hypothesis 3d 

 Post stroke disability variables of stroke severity, lesion topography 

, cognition , neuropsychological status, and functional ability as descriptive 

characteristics associated with depression in first-time stroke survivors with aphasia in 

the post stroke period. The analytical results did not support the stated hypothesis. 

Summary 

  This chapter summarizes the results of the hypotheses for the purpose of 

describing characteristics associated with emotional distress in first time stroke survivors 

with aphasia in the post-stroke period. Non- significant association between 

demographic, socioeconomic, physiological and post-stroke related factors and dependent 

variables ( anxiety, apathy, and depression)  were identified. 
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CHAPTER V: DISCUSSION, RECOMMENDATIONS, AND CONCLUSION 

Introduction 

  Chapter five will integrate the findings of the study and discuss the trends 

discovered in the data. Next, study limitation, strengths, implications, and 

recommendations for future practice and research will be discussed. 

Summary of the Study  

 The purpose of this research study was to explore stroke related characteristics 

descriptive of emotional distress (anxiety, apathy, and depression) in the first-time stroke 

survivor with aphasia in the post-stroke period. Three following three aims were 

developed and analyzed:  

1) To assess the feasibility of exploring emotional distress specifically anxiety, 

apathy and depression in first-time stroke survivors with aphasia in the post-

stroke period.  

2) To identify the social, physiological, and post-stroke related characteristics in 

first-time stroke survivors with aphasia in the post-stroke period. 

3) To describe characteristics associated with emotional distress in first-time  

 stroke with aphasia in the post-stroke period utilizing the Biopsychosocial model 

 to identify sociological (marital status, socioeconomic status, living arrangements 

 and social isolation), physiological (diabetes mellitus, hyperlipidemia, and 

 hypertension) and post-stroke disability factors (stroke severity, lesion 

 topography, cognition, neuropsychological cognition, and functional ability).  
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The data was obtained by primary data collection. Kernan Rehabilitation Hospital and 

multiple sites within the community were used for study recruitment. The sample 

population consisted of first-time stroke survivors with varying level of aphasia. They 

were administered a battery of instruments screening for language deficit, cognitive 

impairment, social isolation, psychological well-being, neurological deficits, and 

neuropsychological status. Four hundred and sixty-two stroke survivors were screened 

from which sixteen stroke survivors were recruited and enrolled. 

Discussion of The Major Findings 

Aim 1 

 Aim 1 assessed the feasibility of exploring emotional distress specifically anxiety, 

apathy and depression in first-time stroke survivors with aphasia in the post-stroke 

period. Based on the literature review and gap in knowledge regarding research studies 

conducted on the overlooked segment of the stroke population the need to further 

research is warranted.   

Study Instruments 

 At present only two instruments have been developed specifically for the aphasic 

population for the purpose of screening for emotional distress. Of which one, the 

CSADQ-10, was used in this research study. Both measures screen for emotional distress 

based on direct observation of behavioral characteristics. This study encompassed a 

variety of instruments in attempt to identify additional factors experienced by the aphasic 

stroke survivor. The carefully selected instruments were chosen based on validity and 
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reliability and brevity. This made it possible for the stroke survivor to flow through each 

questionnaire without becoming bored and possibly not completing the research session.  

 
 
Study Recruitment Barriers 
 
  Incorporation of a stroke database, networking within the community, creation of 

advertisements, and addition of secondary site were strategies for recruitment. Study 

recruitment consumed most of the time and created the most challenges. Two IRB 

modifications were created to increase study enrollment in the form advertisement and 

use of the Kernan Stroke Database.  

 The Kernan Stroke Database (KSDB) was a valuable resource for study 

recruitment. As previously mentioned the KSDB was in the early phases and contained a 

backlog of stroke patients to be entered into the database. In order for the FIM scores to 

be obtained the backlog of patients had to be entered into the database. This consumed a 

large amount of time. All stroke survivors medical records were reviewed, stroke data 

and FIM scores were entered. Next, the electronic medical record was reviewed for 

inclusion and exclusion criteria. A downside of the database for the stroke survivor with 

aphasia was the point of contact was by the telephone. Many phone calls were 

unanswered; often a family member would call back or speak for the survivor.   

 In the initial research proposal, Kernan Rehabilitation Hospital was identified as 

the primary research site. Recruitment occurred by the researcher approaching 

participants through the outpatient rehabilitation center and by referrals from the 

rehabilitation physician and speech language pathologist (SLP). Educational in-services 

were provided to educate the SLP and staff on the stroke unit was conducted. An 
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important factor of using the outpatient rehabilitation center was assuming the staff 

would “buy into” the research study. This method resulted in 3 referrals however; the 

recruitment was slow and inconsistent.  Thus a multi- disciplinary approach in the design 

of study recruitment may facilitate with referrals and actual enrollment. Moreover, 

research studies initiated from within the rehabilitation facility may have improved 

referral response. Instead of an outside researcher initiating a research study. 

 The addition of study brochures and flyers and their distributed to the inpatient 

and outpatient areas in the hospital and community was beneficial. Phone calls inquiring 

about the research study were received and patients were screened.  

 Recruitment in the community can provide another avenue for recruitment. Time 

and resources require consideration in regard to travel time and time required making 

contact with stroke support groups, stroke center coordinators and private practice SLP.  

Brief presentation, resource literature and brief outline of the requirements for study 

enrollment should be anticipated.  

 Lastly, in the post-stroke period, two times are the most opportune in terms of 

recruitment and participation. The first time is when the patient is admitted for 

rehabilitation. This would expose them to the possibility of participation in research.  

If the research instrument were part of the admission screening criteria this data could be 

collected. For example, The Functional Measure of Independence (FIM), similar to the 

Barthel Index, is obtained on admission and at discharge on all stroke patients in the 

stroke unit. Used as an outcome measure the FIM is beneficial in determining level of 

improvement during rehabilitation. Second, some months after discharge from 

rehabilitation when the stroke survivor has returned to their “home” environment. 
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Incorporation of measures screening for emotional distress as ”standard of care” in 

healthcare centers serving stroke survivors could detect stroke survivors at high risk for 

emotional distress.  

Study Barriers 

 Financial feasibility. 

 The time, travel and cost were a major consideration for the study.  

The vast majority of enrolled aphasic stroke survivors were experiencing some form of 

financial problem either related to or compounded by their stroke.  The $10.00 gift card 

while small was greatly appreciated.  A large mount of time was spent traveling to meet 

the stroke survivor.  Most of the research study interviews occurred either at the home of 

the stroke survivor or at the research center at Kernan Hospital. Frequently stroke 

survivors may not be able to drive yet.  So travel, time, and transportation cost must be 

considered. 

Aim 2 

 To identify the social, physiological, and post-stroke disability characteristics in first-

time stroke survivors with aphasia in the post-stroke period.  

 Within this research study exploring emotional distress in stroke survivors with 

aphasia 68.8% reported anxiety, 100% reported apathy, and 43.8% reported depression.  

Moreover, mixed emotional disorders were identified with 67.5% of survivors reporting 

anxiety and high apathy and 66.7% reporting depression and high apathy.  Mixed 

emotional disorders are discussed within the literature (Angelelli el at. 2004; Sagen et al.,  

2010; Robinson, 2010; Chemerinski, 2000). The findings for anxiety and apathy were 

higher than current studies. This is likely related to differences in the measurement. 
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Based on the current research, the HADS cut score for anxiety and depression was 

adjusted to four indicating emotional distress (Sagen et al., 2009a). The AES-10 was used 

instead of the longer version (Sagen, Faerden, et al., 2010). 

 Social characteristics within this stroke population identified the majority of 

stroke survivors with aphasia screened as not being socially isolated. The LSNS is 

comprised of two subscales and both are summed to obtain a total scale. Based on each 

subscale a number of stroke survivors could be considered at high risk for social 

isolation. Regardless, stroke survivors without social isolation still reported emotional 

distress.  

 Physiological characteristics within the stroke population identified stroke 

survivors with aphasia. As measured by the FAST, mean scores were 25.6 (SD 4.1). 

Based on FAST scores, more then half of the survivors screened as aphasic. However, all 

participants reported speaking difficult at the time of stroke onset with residual speaking 

difficulty related to their stroke. Attempts were made to discriminate stroke survivors 

with aphasia from this with dysarthria. Among studies exploring emotional distress and 

stroke survivors with aphasia multiple methods to screen for aphasia are described. Such 

inconsistency has made it difficult to repeat or identify ideal method for screening 

(Townend et al., 2007a).  

 Based on demographics, males comprised the majority of participants and half the 

sample was black. Anxiety, apathy, and depression were evident in stroke survivors 

without diabetes mellitus and hyperlipidemia. Stroke survivors with hypertension 

reported more emotional distress. Hypertensive stroke survivors also comprised a large 

portion of the sample. The vast majority of the sample reported multiple stroke risk 
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factors. On reflection stroke survivors were able to recall the presenting stroke symptoms. 

The majority of stroke survivors presented with five of more symptoms on hospital 

admission. All reported difficulty speaking as a hallmark sign. 

 Post-stroke disability characteristics with this stroke population had half the 

population as functionally independent. The stroke severity score was low. Mean MMSE 

scores were above 24. Most studies exclude participants with cognitive deficit. This may 

not be warranted often MMSE scores are low because the stroke related disability  

(hemiplegia or visual impairment) limit ability to complete the instrument. Mean RBANS 

scores were below average. At present, the stroke research identifying norms as related to 

the RBANS are small.  

Aim 3 

Described characteristics associated with emotional distress in first-time stroke with 

aphasia in the post-stroke period utilizing the Biopsychosocial model to identify 

sociological (marital status, socioeconomic status, living arrangements and social 

isolation), physiological (diabetes mellitus, hyperlipidemia, and hypertension) and post-

stroke disability factors (stroke severity, lesion topography, cognition, 

neuropsychological cognition, and functional ability).  

Describe Characteristics of Anxiety 

Hypothesis 1a: Demographic characteristics (age, ethnicity, and gender) will be 

associated with anxiety in the first-time stroke survivors with aphasia in the post-stroke 

period.  

 While no significant associations were detected trends in the data were identified.  
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In this study, non-black, males, and older than 58 years of age were characteristics 

descriptive of anxiety. Non-black males had higher anxiety scores. According to the 

literature, the prevalence of stroke is higher in blacks than non-blacks (Roger et al., 

2010). Additionally, risk for stroke increases with age (Lloyd-Jones et al., 2010; Roger et 

al., 2010). The literature addresses anxiety in the post-stroke period however, the 

prevalence in Blacks has not been specified.  The majority of stroke literature regarding 

emotional distress and stroke in minorities is limited. Frequently, published stroke studies 

exploring emotional distress don’t specify participants based on ethnicity. In this study, in 

regard to gender 67% of females reported anxiety.  Morrison et al. (2005), reported 

similar findings that gender lacked significance but being female was significantly related 

to anxiety.  

 A Spearman rho correlation identified a significant positive relationship between 

gender and ethnicity was identified. Black females (n=5) comprised the majority of the 

women in the study. Since most stroke studies enroll more white females then black this 

differs from the stroke literature.  As reported by the stroke literature, stroke in females 

occur more so in males than female. Based on annual estimates more females have more 

strokes then males (Brenes et al., 2005; Roger et al., 2010). We must consider since 

women live longer then men and risk for stroke increases with age (Roger, 2010). This is 

often attributed to increased age. Moreover, females tend to have increased stroke 

severity scores on when compared to males. In this study, while non-significant, a trend 

identified males and increased age with anxiety.  Sagen et al., (2010), identified similar 

findings while controlling for age and gender, males trended toward increased anxiety. 

Conversely, Thomas & Lincoln (2008), report in regard to the stroke literature and 
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emotional distress demographic variable lacked significance and are inconsistent. They 

attribute abnormal sample distribution in regard to age as a major factor.  

Hypothesis 1b: Sociological characteristics (marital status, socioeconomic level, living 

arrangement, and social isolation) will be associated with anxiety in first-time stroke 

survivors with aphasia in the post-stroke period.  

 Results of hypothesis 1b lacked statistical significance. The data identified stroke 

survivors that were married, living with others, earning $40,000 or more annually and 

without social isolation descriptive of anxiety. No associations reached statistical 

significance.  Thomas & Lincoln (2010) explored predictors of emotional distress at 1 

month, 3 months and 56 months post-stroke. They determined at one month post-stroke 

marriage provided no protective influence against emotional distress. On the other hand, 

Fures’ study identified single status with anxiety (Fure et al., 2006). At six months living 

arrangement was significantly related to emotional distress. Most importantly aphasia 

(expressive and receptive) were significantly associated with emotional distress at 1, 6 

months post stroke (Thomas & Lincoln, 2008) 

 In this study a correlation analysis identified a significant inverse relationship 

between socioeconomic status and high risk for social isolation. Based on correlation 

analysis and the coding of the data increased socioeconomic status is associated with 

increased LSNS score or no social isolation. Socioeconomic status has long been 

associated as a risk factor for stroke (Avendano et al., 2006). Stroke studies exploring the 

effect of socioeconomic status (SES) and stroke support lower SES as a risk factor for 

earlier death and higher SES with increased age and stroke (Avendano et al., 2006; 
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Ouimet, Primeau, & Cole, 2001). Most studies correlate aphasia, specifically expressive, 

with decreased social activity (Thomas &Lincoln, 2008).  

 Many stroke studies explore emotional distress as related to social support, 

whereas this study focused on social isolation. Social isolation in the post stroke period 

has been associated with limited social resources, activity and post stroke depression. In 

regard to associations between both variables, research finding are inconsistent (Ouimet 

et al., 2001). This is attributed to unclear definitions and variations in study instruments.  

Hypothesis 1c: Physiologic characteristics (Diabetes mellitus, hypertension, and 

hyperlipidemia) will be associated with anxiety in first-time stroke survivors with aphasia 

in the post-stroke period.  

 No significant associations were detected between physiological characteristics 

and anxiety. This is likely associated with the small sample size. On the other hand, of 

the enrolled stroke survivors with aphasia two were diabetic and both reported anxiety. 

 In the general population an estimated 15% to 33% of ischemic strokes occur in 

diabetics (Goldstein et al., 2006). This extends across all age groups with Blacks at the 

highest risk (Roger et al, 2010, Lloyd-Jones et al, 2010). More then half of the stroke 

survivors were diagnosed with hypertension and taking medication. Based on the 

literature, over 77% of first time stroke survivors present with a systolic blood pressure in 

excess or 140 mmHg (Roger et al, 2010, Lloyd-Jones et al, 2010). The stroke studies 

reviewed for this research study didn’t associate physiological risk factors and 

development of emotional distress.  
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Hypothesis 1d: Post stroke disability characteristics (stroke severity, lesion topography, 

cognition, neuropsychological status, and functional ability) will be associated with 

anxiety in first-time stroke survivors with aphasia in the post-stroke period.  

For this hypothesis no significant associations were detected between the 

independent and dependent variables.  However, a trend identified post-stroke disability 

factors of increased stroke severity, left hemispheres stroke lesion, less cognitive deficit, 

lower RBANS scores and functional dependence as characteristics descriptive anxiety. 

 Due to the cross sectional approach baseline stroke severity scores were not 

obtained. However, based on data identifying the number of presenting symptoms at 

stroke onset, stroke severity scores were lower at the time of instrument administration. 

With this in mind, stroke survivors still expressed concern and anxiety as to if or would 

they achieve their pre-stroke physical ability. This trend coincides with other studies of 

stroke severity functional dependence, and aphasia as a significant predictor of emotional 

distress in the post-stroke period (Hilari et al., 2010).  

In this study, lesion location and anxiety trended to stroke survivors with left 

hemisphere lesion. Yet, all of right hemisphere lesions reported anxiety as well. While 

left hemisphere lesions are associated with increased stroke severity (Barker-Collo, 

2007), stroke survivors with right hemisphere lesions still experience emotional distress  

(anxiety, depression and/or apathy) (Barker-Collo, 2007; Starkstein et al., 1991, 1989).  

This trend corresponds with research reporting stroke topography as an inconclusive 

factor for emotional distress (Barker-Collo, 2007; Hilari, 2010; Astrom et al., 1993, 

Morris et al., 1996). 
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In this research study, functional dependence trended as a characteristic 

descriptive of anxiety within this study population. Anxiety scores were increased in 

stroke survivors requiring some type of assistance with their activities of daily living This 

finding is reflected throughout the stroke literature (Astrom, 1996; Brenes et al., 2005; 

Thomas & Lincoln, 2008). Thomas & Lincoln (2010) identified a significant relationship 

between emotional distress and functional ability as measured by the BI at 1 and 6 

months post-stroke. Interestingly, a little less then half of the independent stroke 

survivors were anxious as well. This indicates additional factors associated with 

emotional distress and stroke.  

Within this research, study stroke survivors with cognition scores (MMSE) above 

24 and below average neuropsychological scores (RBANS) had higher anxiety scores. 

Cognitive and neuropsychological status as measured by the MMSE and RBANS was 

challenging for stroke survivors with cranial nerve deficits. The stroke survivor with 

visual and limb palsy were not able to complete the portions of the MMSE. This is a 

limitation of this instrument (Blake et al., 2002). In this study, stroke survivors with 

anxiety were without cognitive deficit (MMSE > 24). A large number of stroke studies 

utilize the MMSE as a measure for cognitive evaluation. The literature supports impaired 

cognition as a predictor for emotional distress (Astrom, 1996; Fure et al., 2006).  This 

points to the small sample size as a study limitation and reason for caution with 

interpretation and inability to generalize study results. 

Stroke survivors with below average RBANS total scores trended toward anxiety.  

While a sensitive measure of cognition in stroke it is inconsistently used.  The small 

number of studies correlate impaired cognition and decreased functional ability with 
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portions of the RBANS (Immediate memory, delayed memory and language and delayed 

memory) (E. Larson et al., 2003). Increased utilization of the RBANS could improve the 

instruments validity within the stroke literature. This recommendation is supported within 

the literature (E. Larson et al., 2003; E. Larson, Kirschner, Bode, Heinemann, & 

Goodman, 2005; Randolph, 1998; Wilde, 2006b). Studies using the RBANS in stroke 

survivors excluded those with aphasia.  

Describe the Characteristic of Apathy 

Hypothesis 2a: Demographic characteristics (age, ethnicity, and gender) will be 

associated with apathy in the first-time stroke survivors with aphasia in the post stroke 

period.  

 Within this study gender and ethnicity were significantly correlated. Current 

research finding do not associate these characteristics with apathy. Starkstein, Fedoroff, 

Price, Leiguarda, and Robinson (1993), conducted the first research study exploring 

apathy in a stroke population. Starkstein determined older age and aphasia were 

associated with apathy (Ligthart et al., 2012). Within this study population the mean age 

was 58 years yet, all screened for positive for apathy at some level of severity.  

Hypothesis 2b: Sociological characteristics (marital status, socioeconomic level, living 

arrangement, and social isolation) will be associated with apathy in first-time stroke 

survivors with aphasia in the post-stroke period.  

 A significant negative correlation between socioeconomic status and high risk for 

social isolation was evident. Within the literature an associations between SES, stroke, 

and social isolation with cognitive and functional outcomes has been established (Sagen, 

Faerden, et al., 2010; Sagen, Finset, et al., 2010). Whereas, association between SES and 
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social isolation as related to the aphasic stroke survivor are less clear. It could be argued 

the lack of socioeconomic resources places the aphasic stroke survivor at a disadvantage 

in accessing resources leading to social isolation. Conversely, increased SES is related to 

longevity, more social resources, and increased risk for stroke (Avendo et al., 2006). 

While a viable theory, it is usually associated with social support versus social isolation 

(Northcott & Hilari, 2011; Avendano et al, 2006; Ligthart et al, 2012).  

 No additional significant associations were identified. The data trended toward 

living with others, annual income more then $40,000, and not social isolation with 

apathy. Relationship status of married versus unmarried was equally divided. Once gain 

the small sample size requires caution with interpretation and may not generalize outside 

this study population. The literature exploring the concept of apathy and stroke survivors 

is growing.  

Hypothesis 2c: Physiologic characteristics (Diabetes mellitus, hypertension, and 

hyperlipidemia) will be associated with apathy in first-time stroke survivors with aphasia 

in the post stroke period.  

 While no significant associations between physiological characteristics as related 

to apathy were found in this study. Of the stroke survivors with aphasia two had diabetes. 

Among apathetic stroke survivors the majority were hypertensive and did not have 

hyperlipidemia. The literature reports diabetics comprise 15% to 33% of the stroke 

population 

Hypothesis 2d: Post stroke disability characteristics (stroke severity, lesion topography, 

cognition, neuropsychological status, and functional ability) will be associated with 

apathy in first-time stroke survivors with aphasia in the post stroke period.  
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 In this study, all stroke survivors were apathetic to some degree. Post-stroke 

disability factors of increased stroke severity, left lesion location, decreased 

neuropsychological status, and increased functional ability findings trended toward 

depression. Within this sample, all survivors were apathetic. The literature supports the  

development of apathy in aphasic stroke survivor as frequently developing in the post-

stroke period (Kauhanen et al., 2000; Angelelli et al., 2004). While the data collected 

resembles general themes consistent with the larger body of stroke research no significant 

relationships were identified.  

 The stroke literature provides ample support for cognitive impairment (Angelelli, 

2004; Sagen, Faerden et al., 2010), functional impairment (Hama et al., 2007), and 

development of emotional distress with apathy (Whithall, Brodaty, Altendorf, & 

Sachdev, 2011).  Hama et al. (2007) found a significant association between apathy and 

functional outcomes. They concluded that apathy predicted outcomes more so than 

depression.  In this study, stroke severity scores were low yet survivors still reported 

apathy. This was noted in the stroke survivors with mNIHSS of zero. Similarly, Sagen et 

al. (2010) noted the presence of apathy in stroke survivors without disability . In stroke 

survivors with aphasia, impaired communication remains a impetus for emotional distress 

(Hilari, Needle, & Harrison, 2012). 

 Based on lesion topography, apathy is associated with injury within either the 

right or left hemispheres of the Basal ganglia (Hama, Yamashita, Shigenobu, Watanabe, 

Kurisu, et al., 2007; Hama, Yamashita, Yamawaki, & Kurisu, 2011).  As previously 

discussed, theories associating emotional distress with area of injury remain inconclusive. 
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More studies are needed to validate this finding (Angelelli et al., 2004). Hama et al. 

(2007) found a significant association between apathy and functional outcomes. 

Describe Characteristic of Depression 

Hypothesis 3a Demographic characteristics (age, ethnicity, and gender) will be 

associated with depression in the first-time stroke survivors with aphasia in the post- 

stroke period.  

In this research study, a large inverse association existed between ethnicity and 

depression (HADS-D-scale). This finding continued throughout subsequent analysis 

identifying a significant association between ethnicity and depression. Non-black stroke 

survivors recorded higher depression scores than black survivors. This small sample was 

equally composed of non-black and black survivors. This finding resembles the similar 

results within the stroke literature exploring emotional distress in stroke survivors. Non-

black stroke survivors with aphasia had higher depression scores then blacks (Benjamin 

et al., 2007) As previously, a systematic review of the post-stroke depression literature 

identified a large number of stroke studies are comprised of non-blacks (Ouimet et al., 

2001; Schramke et al., 1998).   

Another trends within the data identified non-black, male, and less than 58 years 

of age as characteristics descriptive of depression. Non-black males had higher 

depression scores than blacks. As mentioned, this small sample was equally composed of 

non-black and black survivors this is not the norm for emotional distress and stroke 

research studies. However, Jia et al. (2010) examined racial differences and the detection 

of depression in the post-stroke period. They determined white and non-Hispanic stroke 

survivors were more likely to be diagnosed with depression then other ethnicities. With 
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this in mind, the incidence of post stroke depression in blacks may not be truly known. 

Considering the number of blacks diagnosed annually with a stroke. Their representation 

within stroke studies exploring emotional distress in the post-stroke period emphasizes a 

gap in knowledge and disparity stroke research. 

 A large positive association between gender and ethnicity was also evident. The 

research supports blacks with twice the risk for stroke than whites (Roger et al., 2010).  

Annually, strokes occur in more females than males. In this study, the majority of 

females were black and without depression. Morrison et al. (2005), concluded at 6-

months post-stroke, females had higher depression scores. These high depression scores 

occurred in conjunction with increased anxiety.  Studies controlling for gender report 

otherwise (Sagen et al., 2010). A systematic review of the literature identified gender as 

an inconsistent risk factor for post-stroke depression (Ouimet et al. (2001).  

Hypothesis 3b: Sociological characteristics (marital status, socioeconomic level, living 

arrangement, and social isolation) will be associated with depression in first-time stroke 

survivors with aphasia in the post-stroke period. 

As previously discussed, a significant association between high risk for social 

isolation and socioeconomics was identified. Avendano et al. (2006), reported an 

association between lower income, incidence of stroke, and the benefits of a social 

network. Conversely, in this study stroke survivors reporting depression lived with others 

(Withall et al., 2011), had a higher income (Avendano et al., 2006) and were not socially 

isolated (Hilari et al., 2012). These findings may emphasize other confounding variables 

in the development of post-stroke depression. Low statistical power due to small sample 

size is another consideration. 
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Hypothesis 3c: Physiological variables of Diabetes mellitus, hypertension and 

hyperlipidemia as descriptive characteristics associated with depression in first-time 

stroke survivors with aphasia in the post-stroke period.  

 While no significant associations between physiological characteristics as related 

to depression were found in this study.  

 Hypothesis 3d: Post stroke disability characteristics (stroke severity, lesion topography, 

cognition, neuropsychological status, and functional ability) will be associated with 

depression in first-time stroke survivors with aphasia in the post-stroke period. 

While no significant associations between post-stroke disability and depression 

were identified themes were identified. Reminiscent of previously discussed hypothesis 

increased stroke severity, left hemisphere lesion, decreased RBANS score and decreased 

functional ability were identified as characteristics describing depression in the stroke 

survivor with aphasia.  These trends correspond with research findings discussed in the 

literature emphasizing depression is a significant determinant of stroke recovery 

(Robinson, 2010; Robinson & Spalletta, 2010). 

 While not meeting statistical significance, the trend coincides studies supporting 

stroke severity, functional dependence, and aphasia as a significant predictor of 

emotional distress in the post-stroke period (Hilari et al., 2010). The stroke literature 

supports stroke severity (Angelelli et al.; 2004; Kauhanen et al., 2000; Kauhanen et al., 

1999), left topography (Barker-Collo, 2007;Whithall, 2011; Angelelli et al., 2004), 

neuropsychological status and dependence associated (Thomas & Lincoln, 2008) with 

post-stroke depression.  
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Stroke severity, functional ability, and cognition may be exacerbated by the 

presence of depression (Hilari et al., 2012; Morris, Robinson, Raphael, Samuels, & 

Molloy, 1992). Fure et el (2006), report low functional ability and cognitive deficit as 

measured by the BI and MMSE, with depression. Interestingly, many stroke studies 

exploring depression in stroke survivors exclude those with aphasia based on their 

propensity for depression {Kauhanen, 1999 #802;Kauhanen, 2000 

 #815}. Thomas & Lincoln (2010) identified a significant relationship between 

emotional distress and functional ability as measured by the BI at 1 and 6 months post-

stroke. Stroke topography findings as related to depression remain largely unsupported 

and inconsistent (Carson et al. 2000; Whyte & Mulsant, 2002).  

The CSADQ-10 had similar finding however; due to the small sample size the 

CSADQ-10 screened one stroke survivor as depressed. 

Study Limitations 

 Limitations to the research study were difficulty in accessing the target population 

and threats to internal and external validity. Difficulty accessing the target population 

presented challenges this may be attributed to the specific inclusion criteria. Since stroke 

survivors with aphasia are a subgroup within the stroke population this narrowed the 

population. Based on the inclusion and exclusion criteria of first-time stroke survivors 

and limitations placed on severity of aphasia this continued to decrease the population.  

However, the intent of the study was to identify this small segment within the population. 

Studies exploring emotional distress in aphasic stroke survivors cite lack of participation 

as a sign for emotional distress. This was especially true for survivors more the 70 years 

of age. To participate aphasic stroke survivors must be able to follow a two-step 
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command. This study results would not necessarily generalize to stroke survivors with 

aphasia that were unable to complete such a task.  

Statistical Conclusion Validity 

  Statistical conclusion validity is the ability of the research design to determine an 

association between research variables. While the study design was sufficient, the ability 

to enroll enough participants was the issue. The small sample size presented issues in 

regard to truly being able to explicate the intended research finding. The small sample 

size contributed to an underpowered study. Since the data could not meet the assumptions 

for parametric testing, much of the richness within the data was lost due to 

dichotomization. The small sample size decreased the statistical power increasing the 

chance of a Type two error. Lastly, selection of study instruments was based within the 

literature and criteria defining emotional distress were clearly delineated 

External Validity Threats 

 External validity is the ability to generalize the research findings from the study to 

other populations or samples (Pedhazur & Schmelkin, 1991; Polit & Beck, 2004). The 

study results would only generalize to first-time stroke survivors with mild aphasia in the 

post-stroke period. Moreover, the small sample size makes it difficult to infer this sample 

represent the larger body of the stroke population. 

Internal Validity Threats 

 Internal validity is the ability to infer effect the independent variable has on the 

dependent variable (Pedhazur & Schmelkin, 1991; Polit & Beck, 2004).  Selection bias 
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must be considered since non-probability sampling was used. Selection bias in regard to 

aphasic survivors ability to follow a two-step command was criteria for inclusion.  

 Expectancy effects can occur secondarily to study participants changing their 

behavior while participating in a research study. The study measured post-stroke effects 

participants may embellish responses since they want to be perceived as making 

improvement.  

Study Design 

 A limitation to this study was the non-probability sampling framework and small 

sample size. The sample was obtained based on convenience sampling, lacking 

randomization. This can increase systematic bias into the research study. Use of random 

sampling techniques may be effective but may extend study recruitment time. 

Additionally, since one-third of stroke survivors suffer aphasia potential candidates could 

be excluded. The small sample size severely limited study power increasing the chance 

for Type II error. The small size greatly underpowered the research findings making it 

difficult to reach any statistical significance with research findings.  Also, the small study 

size greatly hinders the ability to draw conclusions and generalize the results to the larger 

population. 

Study Strengths 

  A strength of this research study was the study purpose and use of instruments. 

The Biopsychosocial Model helped to design a study capable of addressing some of the 

weakness cited in the literature. Incorporation of an instrument screening for social 

isolation provided a different approach. Most studies emphasize social support in regard 
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to recovery. In aphasic stroke survivors they tend to isolate and withdrawal from social 

contacts. In this study the stroke survivors rated their sources of support.   

 Secondly, the CSADQ-10 was used as a secondary measure for depression. 

Unfortunately, the small sample size and missing data hindered statistical findings. The 

trusted advisor based on their observation of the stroke survivor completed the CSADQ-

10.  Interestingly the stroke survivors reported more depression then the trusted 

observers. As recommended within the literature CSADQ-10 should be used in 

conjunction with another measure to continue to reliability and validity findings. 

 This is one of the few studies evaluating apathy in stroke survivors with aphasia. 

Studies exploring apathy in stroke survivors report stroke survivors tend to under 

estimate their apathy (Sagen, Finset, et al., 2010). Thus the AES-10 informant version 

was used.  The trusted observer also completed the AES-10.  Some missing data occurred 

with this instrument as well but results emphasize the prevalence of apathy. This is one of 

the few studies using the AES-10 based on the improved reliability and validity when 

compared to the standard version (Sagen, Faerden, et al., 2010).  

 Lastly, use of the RBANS to evaluate neuropsychological status provided a novel 

approach. This is one of the few stroke studies conducted in stroke survivors using the 

RBANS..  

 The missing data was comprised of the two instruments for the trusted observer to 

complete. Due to time, the observers were permitted to complete the forms and mail them 

back. Three trusted observers did not return the forms. It would be best to have all 

instruments completed at the testing site. Since many of the measures were modified or 
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not frequently used in this segment of the stroke population uniquely contribute as a 

study strength. 

Recommendations 

Implications for Clinical practice  

  As the aging population continues to increase and acute stroke interventional 

treatments and medical management are refined survival rates will improve. As the 

number of stroke survivors increase the need for rehabilitation will grow as well.  The 

number of persons living with aphasia is expected to double by 2020. The research 

confirms the development of emotional distress (anxiety, apathy, and depression) in 

stroke survivors with aphasia as detrimental. Research supports the presence of emotional 

distress in the post stroke period with a plethora of adverse complications associated with 

poor outcome. Emotional distress enhances cognitive impairment, exacerbates functional 

disability, intensifies social isolation, escalates healthcare cost and increases mortality.  

 We stand at the advent of a new healthcare system, which has chosen to begin 

with the end in mind. Patient related outcomes and strategies to decrease cost and 

hospital readmission is now the new healthcare mandate. Incorporation of assessment 

measures and neuropsychological evaluation as part of the post stroke management 

should be the norm instead of the exception. To prevent a stroke primary prevention (diet, 

increased activities, management of non-modifiable and modifiable risk factors) 

strategies cannot be over emphasized. After the stroke has occurred secondary stroke 

prevention measures (medications to prevent stroke reoccurrence and manage diabetes 

management, antihypertensive and hyperlipidemia) are strongly emphasized.  This is 

often in conjunctions with rehabilitation strategies to decrease disability and improve 
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functional outcomes. Incorporation of reliable and valid instruments and personnel to 

administer them would improve early diagnosis and treatment of emotional distress.  

The evaluation and treatment of emotional health is just as essential in recovery as 

physical therapy and secondary prevention strategies. 

Significance to Nursing 

In healthcare, nursing stands poised to make a difference in the lives of stroke 

survivors with aphasia. Nursing has the ability to view the patient through a holistic view 

is beneficial for stroke recovery. Nursing acknowledges the stroke survivor as a holistic 

being with numerous social roles and the impact of aphasia on those relationships. 

Nursing serves as an advocate for the stroke survivor with aphasia and must continue to 

assist them in the communication of their needs. The ability to communicate will 

determine the outcomes experienced by the patient. As the mediator between the aphasic 

stroke survivor and the healthcare team nursings’ role is essential for a favorable 

outcomes. As previously emphasized early detection and treatment of anxiety, apathy, 

and depression can improve rehabilitation outcomes, improve quality of life and decrease 

mortality in the aphasic stroke survivor.  

Future Research 

 Recommendations for future research findings include exploring the emotional 

effects in a racially diverse sample.  Stroke survivors of different ethnicities may have 

unidentified social, emotional response, and support systems; 2) More longitudinal 

research studies exploring the trajectory emotional impact of stroke in the aphasic stroke 

survivor in the acute, sub-acute and chronic phases; 3) Greater incorporation of 

instruments developed to screen for emotional distress in the stroke survivor with aphasia 
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to affirm reliability and validity; 4) Multidisciplinary approach to stroke research by 

incorporation of Neurologist, speech language pathologist, Pharmacist, Nurse 

practitioners, and Therapist in the planning and implementation of stroke research;  

5) Stroke studies designed to explore the stroke population as a whole.  Careful selection 

of instruments should translate to stroke survivors with and without aphasia. This would 

be more inclusive of aphasics; 6) Inclusion of caregivers to determine their level of 

emotional distress as well. 7) Move toward comprehensive methods of treatment to 

attenuate emotional distress. 

Summary 

 In conclusion, this study explored characteristics descriptive of anxiety, apathy 

and depression in the stroke survivor with aphasia. Emotional distress in the stroke 

survivor with aphasia is associated with impaired functional recovery, cognition, and 

increased mortality. The Biopsychosocial model shows the interrelatedness between the 

social, physiological and psychological factors influential in stroke recover. In 

conclusion, these findings may help to improve the lives of the stroke survivor with 

aphasia by addressing emotional distress so they may move toward a fuller recovery. 
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Appendix A Stroke Study Flyer 
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Hi Maranda, Your protocol was approved by the Kernan Medical Executive 
Committee. When would you like to start enrolling subjects? It may be a 
good idea to do a "dry run" on a couple of patients before enrolling them. 
Let me know when you want to come out to Kernan. 
Thanks, Glenn Kehs 
  
 
>>> Maranda Jackson < 7/2/2011 9:33 PM >>> 
 
Maranda Jackson 
RN, CCRN, CRNP-BC, MS, PhD(c) 
 
 
For attaining wisdom and discipline; for understanding words of insight; for acquiring a 
disciplined and prudent life, doing what is right and just and fair... The fear of the LORD is the 
beginning of knowledge... 
Proverbs 1:1-8 abbrv. 
 
 
 

This message and all contents contain information from Kernan 
Orthopedics and Rehabilitation Hospital, which may be privileged, 
confidential or otherwise, protected from disclosure. The information is 
intended to be for the addressee only. If you are not the addressee, any 
disclosure, copy, distribution or use of the contents of this message is 
prohibited 	  
  
 
 
 

 

 

 

 

 

 

This	  letter	  is	  to	  request	  permission	  to	  use	  your	  instrument:	  
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Dear	  	  Dr.	  Snaith	  and	  Zigmond	  
	  	  

	  I	  am	  a	  doctoral	  candidate	  at	  the	  University	  of	  Maryland	  School	  of	  	  Nursing.	  	  I	  will	  
be	  conducting	  a	  research	  study	  exploring	  anxiety	  and	  depression	  in	  stroke	  survivors	  with	  
aphasia.	  This	  study	  will	  explore	  the	  Biopsychosocial	  factors	  associated	  with	  stroke	  recovery	  
and	  aphasia.	  The	  study	  does	  not	  infer	  a	  cost	  to	  the	  participant.	  

I	  recognize	  your	  instrument	  is	  copy	  written	  and	  does	  have	  a	  cost.	  Currently,	  study	  
cost	  will	  be	  covered	  by	  myself.	  I	  am	  inquiring	  as	  to	  the	  possibility	  of	  you	  donating	  135	  of	  
your	  instruments	  for	  this	  study.	  	  I	  feel	  your	  instrument	  would	  greatly	  add	  to	  study	  findings.	  
Upon	  completion	  of	  the	  study	  	  would	  send	  you	  copy	  of	  study	  results.	  I	  look	  forward	  to	  
hearing	  from	  you.	  

Sincerely,	  
	  	  
	  
Maranda	  Jackson	  
RN,	  CCRN,	  CRNP-‐BC,	  MS,	  PhD(c)	  
Candidate	  for	  PhD	  
University	  of	  Maryland	  School	  of	  Nursing	  
	  
	  
From:	  Nadina	  Lincoln	  [mailto:Nadina.Lincoln@nottingham.ac.uk]	  	  Sent:	  Wednesday,	  July	  
28,	  2010	  3:26	  AM	  To:	  Jackson,	  Maranda	  Subject:	  RE:	  SADQ	  research	  interest	  
	  	  
Dear	  Maranda	  
	  	  
The	  SADQ	  H10	  is	  on	  our	  web	  pages.	  
http://www.nottingham.ac.uk/IWHO/Research/PublishedAssessments.aspx	  
	  	  
The	  scoring	  is	  also	  on:	  

	  	  
http://www.rcplondon.ac.uk/pubs/contents/69ef0fe0-‐6d36-‐48c6-‐
8baa-‐e83e9068c4ed.pdf	  
	  	  
but	  note	  there	  is	  an	  error	  in	  scoring	  question	  8.	  It	  states:	  "Did	  he/she	  
complain	  of	  aches	  and	  pains?	  Every	  day=	  0;	  4-‐6	  days	  this	  week=	  1;	  1-‐4	  
days=	  2;	  Not	  at	  all=	  3".	  This	  is	  incorrect,	  the	  scoring	  of	  question	  8	  is	  3	  
for	  every	  day	  etc.	  
	  	  
	  	  

Further	  details	  are	  attached	  
	  	  
I	  hope	  you	  find	  it	  useful	  
	  	  
Regards	  
Nadina	  
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