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Abstract 

 

 

 

The Neuropsychological Symptom Inventory (NSI; Rattan, Dean, & Rattan, 

1989), a self report measure of psychiatric and neurological symptoms, was revised to be 

presented in an electronic format. This revised instrument, the Neuropsychological 

Symptom Scale (Dean, 2010), was administered to 1,141 adult volunteers from a 

medium-sized Midwestern university. The collected data was subjected to exploratory 

factor analysis which suggested three primary factors related to emotional, cognitive, and 

somatosensory functioning. The items on the NSS were then organized into three 

subscales reflecting these areas of functioning. A fourth experimental subscale was also 

created to facilitate the collection of data on items that did not load on any of the three 

primary subscales.  Item Response Theory (IRT) analysis and Classical Test Theory 

(CTT) approaches were then applied and compared as means of developing standard 

scores on the three primary subscales of the NSS. The results of these analyses are 

provided along with recommendations related to the further development of the NSS as 

an assessment tool.  
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Chapter I 

Introduction  

 

 

 

In the rapidly growing field of neuroscience, neuropsychology is a specialized 

discipline with roots in the biological and psychological sciences. Through an 

understanding of brain-behavior relationships, clinical neuropsychologists seek to 

diagnose and treat neurological and psychiatric disorders. Historically, the clinical 

neuropsychologist has relied extensively on psychometrically sound measurements of a 

variety of human functions including receptive and expressive language, problem-solving 

skills, reasoning and conceptualization abilities, learning, memory, and perceptual-motor 

skills. Equally important for the neuropsychologist is information gained through the 

clinical interview that explores a patient’s symptoms and history. This complex battery of 

cognitive, behavioral, and observational measurements allows a variety of inferences to 

be drawn regarding a patient’s brain functions.  

One way to acquire valuable information regarding a patient’s functioning is to 

assess for the presence of pathognomonic signs. This approach involves identifying 

certain behaviors, signs, or symptoms that have been shown to be associated with brain 

disorders. For example, in a patient with a college degree and normal IQ values, 

dysnomia would be a pathognomonic sign for types of aphasia (Blumenfeld, 2010). The 

appearance of a true pathognomonic sign in a neuropsychological evaluation is an 
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important predictor of impaired brain functioning. The converse, however, is not 

true. That is, the absence of various pathognomonic signs in a particular patient does not 

necessarily mean that the individual is free of brain dysfunction. Thus, using the 

pathognomonic sign approach alone one runs a considerable risk of making a false-

negative error or discounting the presence of brain dysfunction when it does in fact exist. 

Using neuropsychological batteries increases the likelihood that any existing brain 

dysfunction will be identified, even in the absence of pathognomonic signs. One may see, 

therefore, the value and necessity of using multiple and complimentary methods of 

inference in clinical neuropsychology.  

Like the assessment of pathognomonic signs, the clinical interview is an aspect of 

psychological assessment that has garnered nearly universal acceptance. Wiger and 

Huntley (2002, p. 1) described the mental health interview as the “cornerstone of 

obtaining an accurate diagnosis and providing on target treatment.”  Experienced 

clinicians can succinctly identify, or rule out, many conditions during the course of a 

typical diagnostic interview; however, time constraints associated with reimbursement 

guidelines and high case loads often preclude the full exploration of a patient’s history. In 

addition, beginning clinicians and clinicians used to dealing with specific populations or 

disorders may neglect to inquire about important symptoms or clusters of symptoms. To 

address these limitations, many clinicians rely on structured symptom inventories to 

collect additional information about their patients. 

Much like the clinical interview, self-report inventories have become an integral 

part of the assessment batteries utilized by many psychologists. These measures have 

been developed for a variety of applications and range from brief screening measures of 
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cognitive problems such as forgetfulness (e.g., CFQ; Broadbent, Cooper, Fitzgerald, & 

Parkes, 1982) to in-depth measures of psychopathology (e.g., MMPI-2; Butcher, 

Dahlstrom, Graham, & Tellegen, 1989). Although self-report measures do not replace 

performance-based assessment, clinicians often employ them as a means of considering a 

broad spectrum of symptoms. This is especially important considering that a variety of 

symptoms such as cognitive and affective changes may be apparent before overt physical 

signs are observed (Fava, Morphy, & Sonino, 1994). These early predictors of disease, 

also called prodromes, can provide important diagnostic information when evaluated in a 

systematic fashion. Symptom inventories provide a convenient method of grouping 

prodromes together into meaningful clusters. This not only benefits individual patients 

and clinicians, but also provides a uniform means of gathering research data to advance 

the field as a whole. 

Well constructed symptom inventories allow clinicians to quantify the 

manifestations of disease and impairment in a manner that follows the recommendations 

of the World Health Organization (WHO; Martinez-Martin, 2010). In fact, having long 

recognized the importance of classifying and measuring disease based on 

symptomatology, the WHO has espoused a systematic approach to the study and 

classification of disease since the 1850’s (WHO, 2012). Therefore structured approaches 

such as those facilitated through the use of symptom inventories have potential for both 

diagnostic and epidemiological applications.   

Given the previous considerations, it is clear that symptom inventories can be an 

important part of the neuropsychological assessment battery. However, few measures 

exist that focus on the assessment of overall neuropsychological functioning and 
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symptomatology. Among the few self-report measures addressing neuropsychological 

functioning, fewer still have been developed in conjunction with a normative a normative 

sample that allows for the objective assessment of a patient’s responses. This lack of 

psychometric data is unfortunate given the clear need for valid and reliable assessment 

methods. Addressing this need, Lampley-Dallas (2001) observed the following: 

A screening test must be sensitive enough to detect those who have the 

disease, so that they may be targeted for further diagnostic or confirmatory 

testing. Yet it must be specific enough not to falsely label patients with a 

disease they do not have. Problems with false-positive results include 

patient subjection to unnecessary tests and treatment, increased costs, and 

possible subjection of patients and families to unnecessary emotional 

trauma (p. 324). 

The achievement of both sensitivity and specificity is no small task as it requires not only 

a well constructed measure, but also subsequent validation of its psychometric properties. 

It is then perhaps not surprising that a review of literature and test manufacturer’s 

websites reveals a scarcity of psychometrically validated neuropsychological symptom 

inventories. In fact, only one inventory of general neuropsychological functioning was 

found to be based on normative data. This measure, the Neuropsychological Impairment 

Scale (NIS; O’Donnell, DeSoto, DeSoto, & Reynolds, 1994) is a revision of a scale by 

the same name that was originally created in 1983 (O’Donnell & Reynolds).  

The NIS was one of the first self-report measures of neuropsychological 

functioning to provide a normative basis for evaluating patient responses (O’Donnell, De 

Soto, & De Soto, 1993). Per the test publisher, the NIS has been normed for use with 
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individuals ages 18-88 and provides a measure of global impairment, subscales to 

evaluate specific domains, and validity checks to ensure accurate responding (Western 

Psychological Services, 2010). Although the NIS certainly represents an improvement 

over un-validated measures and scales, methodological and practical concerns (discussed 

in detail in chapter 2) suggest the need for additional measures of this type.  

The present research considers the properties of a symptom inventory that may 

offer a psychometrically sound approach to assessment and screening. This measure, the 

Neuropsychological Symptom Scale (NSS), represents the latest revision in a series of 

neuropsychological symptom inventories originally created by Dr. Raymond Dean in 

1982.  The original measure, the Ball Neuropsychological Symptom Inventory, contained 

50 true/false questions intended to measure the presence of neuropsychological 

symptoms. It was subsequently revised in 1989 to better reflect the continuum of 

symptoms often seen in patients with neurological impairment (McCoy, 1993). This 

revision, known as the Neuropsychological Symptom Inventory - Adult version (Rattan, 

Dean, & Rattan, 1989), included 100 items addressing neuropsychological 

symptomatology that were answered using a 4 point Likert-type scale to reflect symptom 

frequency and/or severity. In addition, 17 true/false items pertaining to personal and 

familial medical history were included for a total of 117 items. McCoy (1993) reported 

that this measure was written at 3
rd

 grade readability level (Flesch-Kincaid method; 

Kincaid, Fishburne, Rogers, & Chissom, 1975) and 6
th

 grade comprehension level 

(Gunning’s Fog index; Gunning, 1968). It was intended for use by individuals 15 years 

and older.   
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 The NSI has been the subject of numerous studies considering its psychometric 

properties and use with specific clinical populations. In 1993 McCoy identified a four-

factor model underlying the NSI. He organized this model according to the following 

domains: General Neuropsychological Functioning, Motor Functioning, 

Sensory/Perceptual Functioning, and Attention Concentration. Additional research with 

the NSI has shown its ability to differentiate between malingering individuals and 

medical patients (Gelder, Titus, & Dean, 2002). In addition to these the clinical 

applications, the NSI has been shown to have good psychometric properties. Specifically, 

McCoy, Hill, Dean, & Decker (1998) reported an internal consistency estimate of .97 

using Cronbach’s alpha and a moderate (.62) test-retest correlation coefficient.  

 It is clear from previous studies that the NSI is a promising instrument that 

possesses good psychometric properties and offers a variety of clinical applications. 

These applications, however, have been largely unrealized due to the lack of an 

established scoring method for the NSI. Until now, the NSI has remained a checklist of 

symptoms that fails to provide clinicians with a means of deriving valid and reliable 

scores reflecting neuropsychological impairment. Although this has not prevented 

interested researchers from exploring the uses of the NSI, it has significantly limited its 

use as a clinical tool. The present research seeks to address this issue through the creation 

of subscales and standard scores on the NSI’s latest revision, the NSS.  

To be able to build upon the previous body research concerning the NSI, the NSS 

has retained the same content as its predecessor. The most significant change concerns 

the medium in which the measure is presented. To aid clinicians and researchers in the 

collection of data and scoring, the NSS is presented in an electronic format. All other 
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characteristics including question content and structure (i.e. true/false & likert) remain 

unchanged.   

The development of subscales on the NSS is considered to be a critical step 

towards improving the measure’s interpretability and overall clinical utility. 

Interpretation of the measure in its current form is quite labor intensive and subjective 

given the number of items contained therein. Creating subscales within the measure will 

present a more structured approach to the assessment of latent variables that could not 

otherwise be reliably quantified. It is not difficult to understand the importance of such an 

approach to assessment within the field of neuropsychology; one only needs to consider 

the multi-dimensional nature of constructs such memory, attention, and reasoning to 

understand that rating scales seeking to assess such areas of functioning must do so in a 

way that measures many different elements within these domains. These individual 

measurements must then be able to be meaningfully combined in order to provide 

information related to the broader construct (e.g. memory).  Martinez-Martin (2010) 

illustrates this theoretical framework as follows in Figure 1: 

 

 

Figure 1. Rating scale framework. (Martinez-Martin, 2010, p. 8) 
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Merely understanding the conceptual basis of rating scales, however, is insufficient to 

produce scales that are accurate and clinically useful. To produce meaningful scores on 

scales of any kind, a methodological framework must be used to ensure the valid and 

reliable quantification of variables. Historically, the methodological framework that has 

been most often employed is Classical Test Theory (CTT).  

 CTT has enjoyed a long history of widespread use due in large part to its minimal 

assumptions regarding data characteristics and the overall simplicity of the model 

(Hambleton, 2000). One of the basic tenets of CTT is that, although individuals have a 

true score for any given item, our imperfect methods of assessment means that the scores 

received on a measure are actually a combination of the individual’s true score plus error 

variance. Most often within the CTT model, this overall score is used to draw inferences 

about an individual’s ability or their expression of a particular trait or variable 

(Hambleton & Jones, 1993). Although this approach to scoring can provide valuable 

information, it has been criticized for being overly sensitive to a number of factors that 

are not related to subject characteristics (Hambleton, Swaminathan, & Rogers, 1991). 

Specifically, Martinez-Martin (2010) noted that scores derived from the CTT method are 

sample- and test-dependent and give equal weight to items that may be heterogeneous in 

content or significance. Attempts to address these concerns led to the development of a 

second method of test/scale development known as Item Response Theory (IRT). 

 IRT derives its name from the model’s focus on the characteristics of individual 

items as opposed to the emphasis on total scores seen in CTT. IRT proposes that an 

individual’s responses to specific items on a measure can be predicted on the basis of 

specific respondent traits (Hambleton, Swaminathan, & Rogers, 1991). This relationship 
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is described graphically through item characteristic curves (ICC) and numerically through 

item threshold and discrimination values. Based on this information, determinations can 

be made about the relative “difficulty” of an item. It should be noted, however, that this 

difficulty index does not apply only to problems that can be solved such as math 

calculations; it can also be used to describe the likelihood that someone will endorse a 

response measuring something that is not dichotomous, such as level of anxiety. In fact, 

entire IRT models have been constructed for use with rating scales (Andrich, 1978; Ostini 

& Nering, 2006). This analysis of individual items allows for a more accurate estimation 

of a subject’s abilities or traits than is possible when all items are treated equally, as they 

often are in CTT (Yen & Fitzpatrick, 2006). Knowing the characteristics of individual 

items also reduces test dependency. Hambleton & Jones (1993) explain that this is again 

related to knowing the difficulty of each item. They note that based on CTT 

methodology, a subject who was given a measure comprised of hard items would score 

lower and thus be found to have lower ability on a given construct than if they had been 

given easier items. Using an IRT-based instrument, it would be apparent that a subject’s 

lower scores were secondary to the difficulty of the items; conversely it would be clear if 

a respondents high scores on a measure were due to the simplicity of the items contained 

therein. Therefore, using the IRT model would allow for a consistent estimation of ability 

regardless of the test characteristics (e.g. easy vs. hard items), whereas CTT would 

produce two different estimations of ability. Applied to a health-related rating scale, 

patient symptomatology can be more accurately assessed by identifying the items that are 

more “difficult” (i.e., less frequently endorsed) and thus suggestive of greater 

impairment. These benefits, coupled with improvements in technology that have made 
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the complex calculations of IRT more manageable, have led some to suggest that the 21
st
 

Century will be the “IRT Century” (Hays, Morales, & Reise, 2000; Martinez-Martin, 

2010). 

In light of the previous considerations, this research sought to evaluate the 

underlying factor structure of the NSS in order to create subscales on the measure. 

Normative data collected through this study then formed the basis for the derivation of 

standard scores on the proposed scales. In order to determine the most clinically useful 

means of calculating these standard scores, both CTT and IRT approaches were 

employed and the results compared. In addition, the use of IRT analyses provided a 

wealth of information related to the functioning of individual items that can be used in 

the future development of the NSS.  

Current Research 

 The current research was divided into three studies in order to best answer the 

following research questions: 

1. What is the factor structure of the revised NSS?  

2. How should items be organized to create subscales on the NSS?  

3. What is the latent variable, or area of neuropsychological functioning, 

associated with each subscale?   

4. How can standardized scores be calculated on the NSS using a Classical 

Test Theory Approach (CTT)?  

5. How can standardized scores be calculated on the NSS using an Item 

Response Theory Approach (IRT)?  
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6. Is there a significant difference between standard scores on the NSS that 

are derived using CTT versus IRT approaches?  

7. What advantages or disadvantages are associated with the use of CTT 

versus IRT in the calculation of standard scores?  

Significance of the Research   

 The present research represents a critical step in the development of the NSS if it 

is to be widely used by clinicians and researchers. The creation of subscales based on 

identified factors is a clear improvement over existing neuropsychological inventories 

that lack this empirical basis. In addition, offering a means for calculating standards 

scores on the NSS will greatly enhance its utility as an objective measure of functioning 

and/or impairment.  

It is clear that the use of IRT approaches will continue to increase and perhaps 

even come to  dominate the world of objective assessment (Hays, Morales, & Reise, 

2000; Martinez-Martin, 2010). Utilizing and comparing both CTT and IRT approaches in 

creating scaled scores on the NSS ensures that recommendations regarding the future 

development of the measure are in keeping with the most recent research related to test 

construction. More practically, these comparisons will allow for the determination of 

whether or not the added complexity of an IRT approach outweighs its benefits.  In 

addition, the IRT analyses will provide valuable information regarding the functioning of 

individual items, such as their discriminative ability and the probability of endorsing 

specific responses, which is not produced with factor analysis alone.  This will allow for 

future refinement of the NSS, regardless of which method of calculating scores is 

ultimately employed. 



 

 
 

Chapter II 

Review of the Literature 

 

 

 

Neuropsychiatric Symptomatology 

 “Psychiatry is in the position—that most of medicine was
 
in 200 years ago—of 

still having to define most of its
 
disorders by their syndromes” (Kendell & Jablensky, 

2003). Although neuropsychologists could convincingly argue that they rely more 

heavily on objective appraisals of patients’ functioning than many other branches of 

psychology, the truth remains that identifying syndromes on the basis of patient-reported 

symptoms and clinically observed signs remains an integral part of the 

neuropsychological evaluation. Although commonly used terms, it is important to note 

the distinction between signs and symptoms. In clinical terminology, a sign refers to 

evidence of disease or impairment that is directly observable by the clinician; in contrast, 

symptoms refer to the subjective complaints that are expressed by the patient (e.g. 

headache; Merriam-Webster, 2010). Despite this distinction, the experienced clinician 

appreciates that signs and symptoms are often complimentary with one prompting the 

further exploration of the other. For instance, a patient who reports increased clumsiness 

(a symptom) may be then observed for a specific gait abnormality (a sign).    

 The neurological exam. During the course of an evaluation, both neurologists 

and neuropsychologists establish the presence or absence of a number of signs and 
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symptoms that are consistent with specific neurological abnormalities. Complete 

neurological exams generally involve the evaluation of a patient’s mental status, cranial 

nerves, motor functioning, reflexes, coordination/gait, and sensory perception 

(Blumenfeld, 2002). Table 1 illustrates the common elements of a neurological exam, 

briefly explains the significance of important signs and symptoms, and indicates the 

items from the NSS that are associated with various aspects of neurological functioning. 

Although there is not always a one-to-one relationship between symptoms on the NSS 

and signs from the neurological exam, the endorsement of the identified symptoms on the 

NSS should prompt the clinician to rule in or out associated physical signs and other 

indicators of dysfunction.  
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Table 1 

The Neurological Exam and Related NSS Items 

MENTAL STATUS How It’s Assessed Neurological 

Sign/Symptom 

Significance/Affected Areas NSS Item(s) 

Consciousness 

 

Observation Impaired consciousness Severe impairment suggestive of 

damage to the brainstem reticular 

formation. Mild impairment may be 

associated with unilateral cortical or 

thalamic lesions. 

 

Alertness, Attention, 

Cooperation  

 

Digit span, general 

observation 

Poor alertness, attention, 

and/or cooperation 

Non-specific. May accompany focal 

lesions, dementia, encephalitis, or 

mood disorders. 

3, 6, 34, 36, 49, 

50, 66, 78, 82 

Orientation 

 

Query: Name, Location, 

Date 

Incorrect name, location, 

and/or date 

May suggest impairment in 

memory, alertness, or language.  

42 

Memory  

 

Repeat word list; provide 

verifiable historical 

/biographical information 

Inability to recall recently 

provided list of items and/or 

biographical information.  

Immediate memory impairment 

may be associated with impaired 

attention. Anterograde/retrograde 

amnesia associated with damage to 

the limbic memory structure of the 

medial temporal lobes and medial 

diencephalon.  

35, 54, 55, 57, 

84, 99  

Language  Evaluate spontaneous 

speech, comprehension, 

naming, repetition, reading, 

writing 

Paraphasic errors, 

neologisms, impaired 

comprehension, anomia, 

inaccurate or nonexistent 

repetition, reading and 

writing significantly 

impaired. 

Possible left frontal lobe lesions, 

specifically Broca’s area. Damage 

to left temporal and parietal lobes, 

including Wernicke’s area. Damage 

to subcortical white and gray matter 

structures including the thalamus, 

caudate nucleus, and pathways such 

as the arcuate fasciculus.  

10, 13, 39, 52, 

64, 75 

 



ANALYSIS OF THE NSS                                                                                                                                                            22 

 

Calculations  

 

Simple arithmetic Acalculia Nonspecific, but may be associated 

with lesions of left posterior cortex.   

 

Motor planning/ 

execution 

 

Demonstrate complex 

motor tasks (e.g. brush 

your hair) 

Apraxia Often seen with lesions affecting the 

language areas and adjacent 

structures, but significant variability 

exists. 

 

Neglect 

 

Clock drawing; inquiries 

about awareness of 

impairment 

Hemineglect, anosognosia, 

construction neglect 

Can result from right parietal lobe 

lesions and less frequently from 

lesions of the right frontal lobe, 

thalamus, basal ganglia, and 

midbrain.  

 

Sequencing 

 

Follow multi-step direction Perseveration, disinhibiton Impairment of the left frontal lobe. 26, 44, 82 

Logic and 

abstraction 

 

Generalize, Reason 

through simple problems 

Inability to apply simple 

logic or generalization.  

Impairment of higher-order 

association cortex, executive 

function 

26, 36, 63, 65, 

82 

Delusions and 

Hallucinations 

 

Query Endorsement of delusional 

ideology or visual/auditory 

hallucinations 

Possible toxic or metabolic 

abnormalities accompanying, or 

independent of, psychiatric 

disorders. May suggest focal lesions 

or seizures in the visual, 

somatosensory, or auditory cortex. 

4, 9, 11,12, 47, 

48 

Mood/Psychiatric 

functioning 

 

Query Depressed/Anxious mood, 

Mania, etc. Consider 

changes in weight, sleep, 

energy, etc.  

Psychiatric disorder. 

Neurotransmitter imbalance. Focal 

lesions, toxic or metabolic 

abnormalities; thyroid dysfunction.  

1, 5, 28, 38, 45, 

46, 47, 60, 61, 

67, 68, 70, 71, 

72, 73, 74, 76, 

77, 78, 89, 90, 

91, 92, 93, 94, 

95, 97, 98, 100 
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CRANIAL 

NERVES 

How It’s Assessed Neurological 

Sign/Symptom 

Significance/Affected Areas NSS Item(s) 

Olfaction  

(CN I)  

 

Expose to moderate 

strength scents 

Poor or absent detection of 

scents 

Damage to the olfactory nerves or 

olfactory bulbs 

9, 19 

Vision 

(CN II) 

Eye chart (acuity), 

Color perception,  

Finger movement (visual 

fields), 

Double simultaneous 

stimulation (visual 

extinction)   

Impairments in acuity, 

visual field perception, 

and/or simultaneous 

perception.  

Possible lesion of the visual 

pathway, visual cortex, and or optic 

chiasm 

17, 23, 

30, 86 

Pupillary Response  

(CN III) 

Note pupil size at rest, in 

response to direct 

illumination (direct 

response), & in response to 

illumination of the opposite 

pupil (consensual 

response). Note response to 

approaching stimuli 

(accommodation).    

Dilation in response to 

direct light, failure of eye to 

constrict in response to 

contralateral illumination, 

absent pupil constriction in 

response to approaching 

stimuli. 

Any impairment may suggest 

lesions of ipsilateral optic nerve, 

pretectal area, or pupillary 

constrictor muscles. Impaired direct 

response and accommodation seen 

with lesions of the ipsilateral optic 

nerve. Contralateral lesions 

consistent with impaired consensual 

response 

 

Extraocular 

Movements (CN III, 

IV, VI)  

Have patient look in all 

directions without moving 

head; Smooth visual 

pursuit of pen/finger 

Abnormalities in tracking, 

scaccades, nystagmus 

Impairment may suggest 

abnormalities in individual muscles 

or the oculomotor, trochlear, or 

abducen cranial nerves  
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Facial Sensation and 

Muscles of 

Mastication (CN V) 

Test facial sensation using 

cotton swab & sharp 

object; Test tactile 

extinction via double 

simultaneous extinction; 

Test corneal reflex with 

cotton wisp. Feel masseter 

muscles while jaw is 

clenched; gently tap jaw 

with mouth open. 

Decreased/absent facial 

sensation. Tactile extinction 

with simultaneous 

stimulation. Asymmetries in 

the blink response. Jaw jerk 

reflex.  

Facial sensation can be impaired 

due to lesion of the trigeminal nerve 

(CN V), trigeminal sensory nuclei, 

ascending sensory pathways to the 

thalamus or somatosensory cortex. 

Corneal reflex impaired by lesions 

in the circuit between CN V and CN 

VII in the brainstem.   

20 

Facial expression 

and taste (CN VIII) 

Have the patient smile, 

puff out their cheeks, 

clench the eyes, etc. Check 

taste with sugar/salt 

applied to lateral aspects of 

the tongue.   

Asymmetry of facial 

expression, overall facial 

weakness. Impaired taste.  

Facial weakness associated with 

lesions of the upper motor neurons 

in the contralateral motor cortex or 

descending CNS pathways, lower 

motor neurons in the ipsilateral 

facial nerve nucleus (CN VII) or 

exiting fibers, neuromuscular 

junction or face muscles.  

 

Hearing and 

Vestibular sense (CN 

VIII) 

Can patient hear finger 

rubbed together or words 

whispered? Inquire about 

vertigo. 

Impaired hearing, 

endorsement of vertigo. 

May suggest lesions of the 

acoustic/mechanical elements of the 

ear, neural elements of the cochlea, 

acoustic nerve (CN VIII), hearing 

pathways, or auditory cortex. 

Vestibular signs may suggest 

lesions in the vestibular apparatus of 

the inner ear. 

7, 8, 10, 16, 23, 

27, 30, 75, 88 

Palate Elevation and 

Gag Reflex (CN IX, 

X) 

Have the patient say 

“Aah.” Brush the posterior 

pharynx to test gag reflex.  

Asymmetrical palate 

elevation. Absent/impaired 

gag reflex.  

Palate elevation and gag reflex 

impaired in lesion involving CN IX, 

CN X, the neuromuscular junction 

or pharyngeal muscles.  
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Muscles of 

Articulation (CN V, 

VII, IX, X, XII) 

Evaluate speech quality.  Dysarthria, abnormalities in 

pitch or volume, articulation 

errors. 

Impairment can result from lesion 

of the neuromuscular junction, 

peripheral or central portions of CN 

V, VII, IX, X, or XII. Lesions in the 

motor cortex, cerebellum, basal 

ganglia, or descending pathways to 

the brain stem also possible. 

13, 52 

Sternocleidomastoid 

and Trapezius 

Muscles (CN XI)  

Have patient shrug their 

shoulders, turn their head, 

and raise their head off the 

table against the force of 

your hands 

Weakened resistance to 

force. 

Weakness can be caused by lesion 

in the muscles, neuromuscular 

junction or lower motor neuron of 

CN XI. Unilateral upper motor 

neuron lesions in the cortex or 

descending pathways cause 

contralateral weakness of the 

trapezius with sparing of 

sternocleidomastoid strength.  

 

Tongue Muscles (CN 

XII) 

Observe the tongue at rest, 

protruding from the mouth, 

and as the patient pushes 

against their cheek.  

Atrophy or spontaneous 

quivering (fasciculations), 

abnormal curvature, or 

weakness. 

Fasciculations and atrophy signs of 

lower motor neuron lesions. 

Weakness can result from lesions of 

the tongue muscles, neuromuscular 

junction, lower motor neurons of 

the hypoglossal nerve or upper 

motor neurons from the motor 

cortex. 

13, 52 

MOTOR EXAM How It’s Assessed Neurological 

Sign/Symptom 

Significance/Affected Areas NSS Item(s) 

Involuntary 

Movements 

Observe for 

involuntary/abnormal 

movements 

Twitches, tremors, paucity 

of movement. 

Involuntary movements/tremors 

associated with lesions of the basal 

ganglia or cerebellum. 

37, 41, 56, 58, 

69  
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General Muscle 

Tone/Condition  

Palpate individual muscles. 

Ask patient to relax and 

move each limb to check 

tone.  

Muscular atrophy, 

hypertrophy, or 

fasciculations. Muscle 

tenderness or rigidity.  

Signs of lower motor neuron lesion 

include weakness, atrophy, 

fasciculations, & hyporeflexia. 

Signs of upper motor neuron lesions 

include weakness, hyperreflexia, 

and increased tone.  

25, 87 

Muscle Strength Muscle strength is rated 

based on resistance to 

gravity and opposing force. 

General weakness or 

asymmetry between muscle 

pairs.  

Cause of muscle 

weakness/asymmetry varies greatly 

by muscle and is tied to specific 

nerves and nerve roots.  

25, 87 

REFLEXES How It’s Assessed Neurological 

Sign/Symptom 

Significance/Affected Areas NSS Item(s) 

Deep Tendon 

Reflexes 

Check using impulses from 

a reflex hammer. Rate 

according to the quality of 

the response. 

Hyper/hypo-reflexia. 

Spreading of reflexes to 

muscles not directly 

involved.  

Deep tendon reflexes may be 

diminished by impairment of the 

muscles, sensory neurons, lower 

motor neurons, & neuromuscular 

junction. Also by acute lesions of 

the upper motor neurons and 

mechanical factors such as joint 

disease. Increased reflexes seen 

with upper motor neuron lesions.  

 

Plantar Response Scrape an object across the 

sole of the foot from the 

heel to small toe then 

arching across to the big 

toe.  

Upturning of the big toe 

down accompanied by 

fanning of the other toes 

(Babinski’s sign).  

In adults and children over 1 year 

old, Babinski’s sign is associated 

with upper motor neuron lesion(s) 

along the cotricospinal tract.  
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COORDINATION/ 

GAIT  

How It’s Assessed Neurological 

Sign/Symptom 

Significance/Affected Areas NSS Item(s) 

Appendicular 

Coordination 

Rapid alternating 

movements of the hands 

(e.g. finger-nose-finger). 

Have patient raise both 

arms from lap to the level 

of your hand. Heel-shin 

test 

Ataxia, overshoot, abnormal 

alternating movements 

(dysdiadochokinesia).  

Appendicular ataxia often caused by 

lesions of the cerebellar 

hemispheres and associated 

pathways. 

30, 33, 37, 41, 

51, 53, 56, 62  

Romberg Observe patient standing 

with feet together and eyes 

closed.  

Excessive swaying or 

complete loss of balance. 

Lesions of the vestibular or 

proprioceptive system. 

15, 16, 27, 59 

Gait Observe patient walking 

normally, heel to toe, on 

just their heels, toes, or 

other portions of the foot if 

appropriate. 

Abnormalities such as 

raising the foot too high or 

not high enough when 

stepping, leg stiffness, 

variations in speed, 

swerving or instability, 

problems starting or 

stopping movement.  

Gait involves multiple sensory and 

motor systems including vision, 

proprioception, vestibular sense, 

lower motor neurons, upper motor 

neurons, basal ganglia, cerebellum, 

and higher-order motor planning. 

May be impaired due to lesions in 

one or more of these systems.   

27, 30, 37, 40, 

51 
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SENSORY 

FUNCTION  

How It’s Assessed Neurological 

Sign/Symptom 

Significance/Affected Areas NSS Item(s) 

Primary Sensation, 

Asymmetry, Sensory 

Level 

Assess patients subjective 

response to light touch 

with a cotton swab, pain 

sensation by alternating 

sharp/dull ends of a pin, 

temperature sensation with 

cool metal (e.g. tuning 

fork), vibration sense via 

tuning fork, and two-point 

discrimination with 

calipers.  

Report of diminished/absent 

sensitivity to, or perception 

of, stimuli.  

Various nerves, nerve roots, and 

sensory pathways may be 

implicated and should be examined 

more closely based on specific 

deficit(s).  

14, 20 

22, 23 

Cortical Sensation 

and Extinction 

Have the patient close their 

eyes and identify letters or 

numbers traced on their 

palm; Have patients 

identify object with one 

hand while eyes are closed; 

Use double simultaneous 

stimulation to check for  

tactile extinction. 

Agraphesthesia (inability to 

identify letters/numbers 

traced on palm), 

astereognosis (inability to 

identify objects only by 

touch), and tactile 

extinction. 

Impairment can result from lesions 

in peripheral nerves, nerve roots, 

posterior columns or anterolateral 

sensory systems in spinal cord or 

brainstem, thalamus, or sensory 

cortex. Position/vibration sense 

nerves ascend in the posterior 

column pathway and cross over the 

medulla; pain and temperature cross 

over in the spinal cord and ascend in 

the anteriolateral pathway. 

Agraphasthesia & astereognosis 

suggest lesions in the contralateral 

sensory cortex.  

 

(Adapted from Blumenfeld, 2002) 
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 In addition to providing information about the integrity of the pathways and 

neurological structures described in Table 1, neurological signs have been found to be 

associated with a number of clinical conditions. Pusch et al. (2009) describe the case of a 

64-year-old man who was admitted to the hospital with a slightly elevated temperature 

(subfebrility), dizziness, and increasing confusion. Neurological examination revealed 

that the patient was in an acute state of confusion accompanied by delirium with auditory 

and visual hallucination, as well as transient left hemiparesis. Although initial 

neuroimaging was negative, blood work revealed elevated levels of lactate 

dehydrogenase (LDH) serum, high-sensitivity C-reactive protein (hsCRP), and 

thrombocytopenia. His care providers deduced that these elevations in conjunction with 

the patient’s neurological signs were suggestive of a rare form of B-cell lymphoma that 

was confirmed via biopsy. This case serves to illustrate that, despite advances in 

diagnostic technology such as detailed neuroimaging (e.g. CT scan, fMRI), understanding 

and interpreting neurological signs continues to be an important aspect of diagnosis.  

The Neuropsychological Symptom Scale (NSS) 

 Early development of the NSS. Previous iterations of the Neuropsychological 

Symptom Scale (NSS) have been the subject of multiple studies seeking to explore its 

psychometric properties and clinical applications. Although these earlier versions of the 

NSS have been referred to by different names such as the Ball Neuropsychological 

Symptom Inventory (BNSI) and the Neuropsychological Symptom Inventory (NSI), 

these earlier measures are subsumed by the current NSS. For the sake of continuity in this 

review, past and present versions of the symptom inventory are referred to by its current 

title, the Neuropsychological Symptom Scale (NSS).   
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 The first version of the NSS was comprised of 63 true/ false items that were 

initially selected based on their high reliability as signs of dysfunction. These items were 

chosen based on a literature review that sought to identify neurological and psychiatric 

symptoms that had been found to be useful in ruling in or ruling out specific disorders 

(Rattan, 1987).  This review produced a list of neuropsychological symptoms that was 

later grouped into the categories of: behavior/social-emotional, sensory/perceptual, 

motor, physical/medical, and environmental/history.  After the initial items had been 

selected they were administered to a sample (n = 50) of neurological and psychiatric 

patients to examine their reliability.  Items demonstrating a test-retest reliability of .80 or 

greater over a 3-day period were retained; this resulted in a 51-item pool (Rattan, 1987). 

To examine the validity of the measure, these 51 items were then administered to 57 

neurological and psychiatric patients. Responses to items on the NSS were then 

correlated with information collected via medical chart and standardized interview. 

Analysis indicated a mean correlation of .88 between responses on the NSS and data 

collected via chart and interview (Rattan, 1987). 

 Following this early investigation of reliability and validity, Rattan, Strom, & 

Dean (1987) began to explore the clinical applications of the NSS. In their study, they 

evaluated the ability of the NSS to differentiate between patients with neurological 

impairment (n = 24), patients diagnosed with depression (n = 26), and normal adult 

volunteers (n = 24).  Upon analyzing the data, Rattan et al. found that patients in the 

neurological group presented with largest number of symptoms and were able to be 

differentiated from individuals in the depressed and normal groups on the basis of their 

responses to five items on the NSS. These specific items pertained to hallucinations, 
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numbness of extremities, balance problems, focal sensitivity of the head to touch, and 

vertigo. An additional eight items were found to differentiate neurological patients from 

normals. Depressed patients offered a more heterogeneous response pattern and were 

found to differ from the other two groups on only one question pertaining to sleep 

disturbance. However, when compared only to the normal group their responses differed 

significantly on a total of six items. Overall the NSS was found to correctly classify 

group members with approximately 91% accuracy. Neurological patients were the most 

accurately classified at a rate of 96% while depressed patients were the least accurately 

classified at a rate of 86%. 

 Revisions of the NSS. Although these early studies provided support for the NSS 

as a measure of neuropsychological impairment, the author believed that its psychometric 

properties could be improved by changing the format of the measure. To this end, 61 

additional questions were selected to increase the number of items representing each 

domain and also to gather information about additional areas of functioning. These items 

were selected in the same manner as the original 50 and were based on an extensive 

literature review (McCoy, 1993). Following evaluation of the reliability and inter-item 

correlation of the new 111-item inventory, 11 items were selected for deletion because 

they did not increase the overall alpha coefficient of the measure; this left the 100 items 

currently included in the NSS.  It was later decided that in order to better represent the 

spectrum of symptoms experienced by patients, the response format should be changed 

from the original true/false format to a 4-point Likert scale intended to gauge the 

frequency and severity of symptoms.  17 items from the original measure relating to 
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personal and familial medical history were also included and retained their original 

true/false format. 

 Psychometrics of the revised NSS. Following the changes to the original format 

of the NSS, it was necessary to reevaluate the psychometric properties of the instrument. 

To this end, McCoy (1993) explored the factor structure, internal consistency, and test-

retest reliability of the updated measure. In his study, McCoy utilized a sample of 

respondents consisting of 534 non-impaired college students, 86 patients from the 

rehabilitation unit of a small hospital, and 206 patients with neuropsychological 

impairment who had been seen on an outpatient basis.  

 Exploration of the NSS’s factor structure identified four factors (Table 2). The 

first and largest factor accounted for 27.9% of the total variance and included 46 items 

that were described as relating to general neuropsychological functioning. Factor 2, 

which accounted for 11.2% of the variance, included 20 items that were related to 

problems with perceptual/motor functioning. Factor 3 included 20 items related to 

sensory/perceptual functioning and accounted for 6.2% of the variance. The fourth factor 

accounted for 2.6% of the variance and contained 12 items deemed to be related to 

attention/concentration/impulsivity.   

 In this same study, McCoy examined the internal consistency of the NSS by 

calculating Cronbach’s alpha for the overall measure while also exploring the impact of 

individual items on the overall alpha. Results indicated a strong overall internal 

consistency with an alpha coefficient of .967. Deletion of items 2, 3, 5, 6, & 96 were 

found to increase the overall alpha, but negligibly so.  
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 Test-retest reliability was calculated for total scores on the complete measure as 

well as for scores within each of the four factors. Since no structured scoring procedure 

existed at the time, scores were calculated by summing the value of the responses (i.e. 1, 

2, 3, or 4), with lower scores therefore representing greater impairment.  Results of the 

analysis suggested that the NSS possessed moderate test-retest reliability (correlation 

coefficient = .622).  Test-retest estimates for factors 1, 2, and 4 were also found to be 

moderate and ranged from .604 to .622. Although Factor 3 demonstrated lower test-retest 

reliability (.337), it was hypothesized that this might be due to the more transient nature 

of the medical/physical symptoms associated with that factor (McCoy, 1993).  

Table 2 

Previous Factor Loading of NSS Items after Varimax Rotation (McCoy, 1993) 

 Factor Loadings 

Factor 1 Items: Factor 1 Factor 2 Factor 3 Factor 4 

2. think about religion  -.493 .216 .105 .238 

5. I feel happy -.756 .026 .059 .244 

48. do not trust .384 .018 .320 .201 

52. mispronounce easy words .641 .340 .105 .221 

54. say the same things over again .480 .203 .353 .191 

57. trouble remembering names .624 .399 .046 -.081 

58. hands tremble .845 -.018 .151 -.016 

59. hard to stand straight .605 .456 .011 -.191 

60. moods of fearfulness .837 -.006 .125 .123 

61. dysphoria .703 .286 .045 -.029 

62. can’t draw simple shapes .759 .308 .034 -.321 

63. hard to say sounds .779 .286 .103 -.277 

64. jumble words .808 .198 .075 -.115 

65. can’t do simple problems .793 .263 .016 -.097 

66. can’t concentrate .724 .296 .053 .128 

67. feel something is wrong .713 -.018 .184 .218 

68. tire easily .548 .419 -.110 .117 

69. tremble when writing .741 .096 .148 -.029 

70. outbursts of anger .668 -.036 .078 .323 

71. feel depressed morning .815 .037 .082 .051 
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72. more irritable .794 .012 .128 .071 

73. wake up during night .544 .219 .024 .102 

74. can’t get to sleep .396 .178 .046 .220 

75. misunderstand people .657 .331 .027 .089 

76. become angry no reason .741 -.046 .050 .204 

78. uncooperative with others .653 .031 .155 .097 

79. learning is difficult .727 .429 -.033 -.138 

80. do things to embarrass .746 -.051 .143 .022 

81. do not do job well .658 .479 -.038 -.110 

82. become confused .725 .359 -.009 .059 

83. fainting spells .783 .014 .166 -.149 

84. can’t remember anything .759 .162 .056 .022 

85. blackouts after alcohol .694 -.050 .118 .034 

86. blurring of vision .690 .134 .158 -.056 

87. weakness in muscles .602 .489 -.030 -.168 

88. dizzy bend over .769 .117 .158 -.014 

89. feel afraid .816 -.037 .123 .055 

90. depressed two weeks .793 .044 .116 .155 

91. lost appetite two weeks .751 .019 .075 .044 

92. all I do is sleep .528 .251 -.059 .319 

93. want to die .820 -.017 .122 -.015 

94. thoughts race .635 -.088 .146 .253 

95. overly happy .650 -.132 .004 .270 

98. check and recheck things .472 .382 -.148 .280 

99. forget where I put things .523 .402 -.061 .148 

100. can’t deal with life .564 .540 -.136 .061 

Factor 2 Items: Factor 1 Factor 2 Factor 3 Factor 4 

10. hard to understand other -.093 .537 .186 .229 

13. speech not clear .068 .606 .236 -.018 

22. feel numb .062 .599 .233 -.049 

25. weakness in extremities .023 .742 .134 -.059 

26. become confused .238 .627 .248 .185 

27. can’t keep balance .111 .749 .092 -.070 

28. lost interest in sex .047 .499 .187 .073 

30. I am clumsy .043 .571 .141 .195 

33. miss what I reach to pick .122 .646 .258 .013 

35. remember day ago -.047 .603 .185 .264 

39. reading problems -.027 .639 .022 .177 

40. difficulty walking -.068 .816 -.048 -.110 

41. fingers tremble writing .152 .406 .292 .124 

42. confused about month .152 .543 .217 .069 

44. confused about directions .088 .613 .116 .326 

50. concentrate on simple job .358 .520 .090 .247 

53. trouble cutting line .291 .498 .172 .104 
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55. get lost in familiar .415 .456 .258 -.031 

56. writing messy .065 .600 .155 .052 

77. feel slowed down .448 .548 -.075 .083 

Factor 3 Items: Factor 1 Factor 2 Factor 3 Factor 4 

7. I have earaches -.039 .096 .505 .383 

8. ringing in ears -.151 .123 .441 .237 

9. strange smells .027 .139 .547 .209 

11. see or hear things .131 .101 .531 .273 

12. body change in size .133 .080 .478 .178 

14. tight band around head .134 .170 .516 .099 

15. I have dizzy spells .059 .312 .484 .308 

16. things are moving .206 .186 .581 .197 

17. changes in vision -.014 .390 .406 .234 

18. headaches make me sick -.050 .116 .477 .240 

19. problem smelling .072 .257 .479 .147 

20. head hurts to touch .112 .118 .530 .110 

21. headaches when sneeze .130 .149 .450 .355 

23. changes in vision  .187 .423 .487 .002 

24. work near paint .356 .048 .462 -.110 

29. alcohol drinks .258 -.008 .423 .011 

31. controlling bowels .175 .299 .396 .071 

32. can’t keep friends .263 .100 .381 .249 

37. unable to control body .127 .358 .418 .290 

96. physical health good .075 -.059 -.176 .096 

Factor 4 Items: Factor 1 Factor 2 Factor 3 Factor 4 

1. easily over excited -.093 -.092 .295 .546 

3. jump from one activity -.280 -.108 .197 .540 

4. people are against me -.052 .014 .369 .401 

6. hard to concentrate .365 .197 .151 .527 

34. listening is problem -.007 .284 .192 .339 

36. impulsive -.016 .139 .275 .476 

38. changes in hunger .017 .207 .236 .515 

43. stomachaches .026 .149 .230 .566 

45. can’t control temper .025 .052 .144 .657 

46. give up quickly .060 .382 .090 .517 

47. something bad happen .175 .023 .184 .620 

49. fidget a lot .251 .279 .211 .500 

(McCoy, 1993, p. 62-64) 

 The NSS and Cerebral Vascular Accident. Following McCoy’s (1993) 

examination of the reliability and construct validity of the newly formatted NSS, 

attention again turned to exploring the clinical applications of the measure. Jones (1992) 
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considered the NSS’s predictive validity as a measure of symptomatology in patients who 

had experienced either a right or left hemisphere stroke. Specifically, Jones analyzed 

whether or not patients who had left hemisphere strokes, right hemisphere strokes, and 

orthopedic impairment demonstrated specific differences in their scores on the NSS’s 

previously identified factors. Jones (1992) also examined the relative contributions of 

each factor in the discrimination of patient types and explored the overall accuracy of the 

measure in classifying group membership.         

 Results indicated that 70% of stroke patients were correctly classified into the 

right or left hemisphere groups on the basis of their responses on the NSS. When 

orthopedic patients were included as a control group, over 86% of left hemisphere stroke 

and orthopedic patients were correctly classified. Interestingly, patients who had 

sustained a right hemisphere stroke were only classified correctly 46% of the time in this 

model. It was hypothesized that this was due to the heterogeneity of symptoms seen in 

right hemisphere patients, in addition to the lower overall levels of symptomatology 

reported within this group (Jones, 1992). 

Jones’ (1992) exploration of the role of individual NSS factors in the 

discrimination of patient groups showed that scores associated both with general 

neuropsychological functioning (Factor 1) and with attention, concentration, and 

impulsivity (Factor 4) contributed significantly to the overall discriminative ability of the 

model. Specifically, these scores were found to allow for accurate differentiation between 

neurological and orthopedic patients. Scores on these factors alone, however, were not 

sufficient to allow for the differentiation of right and left hemisphere stroke patients.   
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In Jones’ (1992) research, scores related to perceptual and motor functioning 

(Factor 2) were also found to contribute significantly to the overall discriminant function 

and allowed for the differentiation of neurological and orthopedic patients. In addition, 

these scores were found to be the only subset of scores that accurately discriminated 

between right and left hemisphere stroke patients. Jones suggested that this was likely 

due to the factor’s sensitivity to the motoric aspects of speech, which are generally more 

impaired in patients who have sustained a left hemisphere cerebral vascular accident. 

Analysis of scores associated with sensory and perceptual functioning (Factor 3) revealed 

that they did not contribute significantly to the model’s ability to discriminate between 

groups. Jones (1992) theorized that this was due to this factor’s inclusion of items 

reflecting psychiatric abnormalities.  

 Malingering and patient classification. An important aspect of assessing 

symptomatology in patients suspected of having neuropsychological impairment is 

seeking to ensure the validity of the information they provide both directly through self-

report and indirectly through their test performance. The importance of this component of 

the neuropsychological evaluation is highlighted by its inclusion in the American 

Academy of Clinical Neuropsychology’s (AACN) practice guidelines (American 

Academy of Clinical Neuropsychology, 2007). It is also reflected in the day-to-day 

practice of neuropsychologists. Data compiled from a recent survey of practicing 

neuropsychologists showed that over half of the responding clinicians (57%) frequently 

used measures of patient effort when conducting neuropsychological evaluations 

(Sharland & Gfeller, 2007). An early awareness of this need led researchers to explore 

the NSS’s ability to identify malingering.    
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 In 1996, Ridenour, McCoy, and Dean examined the NSS’s ability to discriminate 

between non-impaired individuals who were instructed to respond to the measure 

accurately and non-impaired individuals who were instructed to respond as though they 

had sustained a minor head injury and were seeking monetary compensation.  The results 

of their stepwise discriminant analysis identified a subset of 44 items that provided an 

overall hit rate of 93.91%, while accurately classifying 92.5% of the malingering group 

and 96.7% of the non-malingerers. However, as it was felt that the analysis of 44 

individual items would be overly burdensome for clinicians, additional analyses were 

conducted in which the number of steps were limited. This resulted in the identification 

of a 10-item function (see Table 3) that allowed for the correct classification of 84.7% of 

malingerers and 97.9% of non-malingerers.  

                  Table 3 

       Step-wise Discriminant Analysis Limited to 10 Items 

NSS Functional Area Standardized Weights 

Impaired job performance .3650 

Headaches induced by touch .3618 

Hearing dysfunction .3428 

Fainting  .3095 

Nausea due to headache .2722 

Anosognosia -.2613 

Religiosity (malingerers reported 

less religiosity)
a 

-.2414 

Reading dysfunction .2176 

Depression  -.2006 

Impulsivity -.1950 

        
a
 Malingerer’s reported less religiosity than non-malingerers, but reported  

more dysfunction in all other areas (Ridenour, McCoy, and Dean, 1996, p. 

94). 
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 Shortly after the 10-item “lie scale” was identified by Ridenour and colleagues, 

additional work was conducted to examine its utility in detecting malingering when 

patients had prior knowledge of the symptoms associated with a closed head injury (CHI; 

Strout, 1997). Also investigated was whether or not prior knowledge impacted the total 

number of symptoms endorsed on the NSS and/or the response strategies employed by 

respondents. To answer these questions Strout (1997) examined the response patterns of 

three groups of college students: those who had been told to malinger, those who were 

provided prior knowledge about CHIs and told to malinger, and those who were 

instructed to respond normally.  

   Ridenour et al. (1996) ran a MANOVA to examine group differences on the 

NSS’s four factors. Results of this analysis revealed that the groups differed significantly 

in their responses across the four factors. In fact, 40% of the variance was explained by 

these differences in response patterns. Further analysis indicated that malingerers with 

prior knowledge endorsed significantly more symptoms than the controls on all of the 

factors. This group also endorsed significantly more symptoms than the malingerers 

without prior knowledge on the general and attention factors.     

 The utility of a lie scale as a measure of malingering between the three groups 

was examined using a one-way ANOVA to compare total scores (i.e. a summation of 

response values) on the scale. Results indicated that, although both malingering groups 

endorsed significantly more scale items than did controls, there was not a significant 

difference in the numbers of items endorsed by malingerers with prior knowledge 

compared to those without prior knowledge. Strout (1997) suggests that this lack of 

differentiation between malingering groups indicates that the lie scale is sensitive to 
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malingering regardless of the respondents’ prior knowledge. A strategies questionnaire 

included in this study failed to detect significant differences between the feigning 

strategies utilized by the two malingering groups.  

 Although these initial analyses of the NSS’s ability to detect malingering were 

encouraging, more research was needed to examine the NSS’s ability to discriminate not 

only between normals and malingerers, but also between malingerers and actual patients. 

To address this need Ridenour, McCoy, and Dean (1998) again evaluated the NSS’s 

ability to detect malingering. As they had done before, Ridenour et al. used a sample of 

college students who had been instructed to feign having sustained a head injury for 

which they were seeking compensation; however, this time the comparison group was a 

sample of headache patients with no history of head trauma.  

 To compare groups, Ridenour et al. (1998) calculated total scores of impairment 

by summing participant responses to items on the NSS. Therefore a score of 400 would 

represent a complete denial of any symptoms while a score of 100 would represent the 

maximum endorsement of all symptoms. A cut-off score of 300 was selected to predict 

group membership, with the malingering group expected to fall below the cut-off. Results 

of the discriminant function analysis indicated that use of the cut-off score produced an 

overall hit rate of 84.3%, with 88.0% of the malingerers and 72.7% of the headache 

patients being correctly identified. Although this represented a reduction in classification 

error of 35.4% over maximum-chance criterion, a 27.3% rate of false positives occurred. 

The authors suggested that, although this false-positive rate argues against the use of the 

NSS alone for the detection of malingering, this rate of error was as good as or better than 

is found in many neuropsychological tests (Nies & Sweet, 1994; Zielinski, 1994).   
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 Incorporating findings from many of the earlier studies examining the NSS, 

Gelder, Titus, & Dean (2002) took an in-depth look at the ability of this measure to 

discriminate between medical patients with end stage renal disease, psychiatric patients, 

and malingerers. As part of this study, multiple analyses were conducted to provide a 

comprehensive picture of the relationship between patient report and predicted group 

membership. On the basis of previous research (Ridenour, McCoy, & Dean, 1998), 

Gelder et al. first examined classification rates using a cut-off score of 300. Discriminant 

function analysis revealed that this produced an overall hit rate of 72.4%, with 81.3% of 

renal patients and 84.5% of malingerers being correctly classified. However, results with 

psychiatric patients were much poorer, with less than 1% being accurately classified 

under this model. In an attempt to improve the discriminatory ability for the psychiatric 

group, additional discriminant function analyses were performed, this time using the four 

factor structure identified by McCoy (1993). This approach improved classification rates 

for all groups such that 75.4% of the groups were correctly classified. Amongst 

individual groups, 82.8% of renal patients, 88.4% of malingerers, and 12.3% of 

psychiatric patients were correctly classified.  

 The second set of analyses examined the use of the 10-item lie scale previously 

identified by Ridenour, McCoy, and Dean (1996). Gelder et al. derived scores on the 

scale by summing the value of patient response to the identified 10 items to produce a 

summative score for use in a discriminant function analysis. Results of this analysis 

indicated an overall hit rate of 68.3% with 53.1% of the renal patients and 90.9% of the 

malingerers being accurately classified. However, psychiatric patients faired less 

favorably with a hit rate of less than 1%.  
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 In the third and final set of analyses, Gelder et al. (2002) utilized a step-wise 

discriminant function analysis to determine which items on the NSS maximally 

discriminated between groups. When the patients were divided into two groups, 

malingerers and a combined medical/psychiatric group, 23 items that produced an overall 

hit rate of 95.0% were identified. Specifically, 95.0% of malingerers and 95.1% of the 

medical/psychiatric patients were correctly classified. When this process was repeated 

with the original three groups of patients, 22 items that accurately classified 89.8% of the 

groups were identified (see Table 4). Under this model, 89.1% of renal patients, 95.9% of 

malingerers, and 65.5% of psychiatric patients were correctly identified. A comparison of 

the two stepwise discriminant function analyses showed that eight items significantly 

added to both analyses.   
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        Table 4 

                                Items Discriminating Between Patients and Malingerers 

Step NSI Item Wilks’ Lambda 

1 38 .592 

2 85 .487 

3 100 .401 

4 71 .349 

5 43 .318 

6 81 .290 

7 90 .259 

8 112 .239 

9 107 .220 

10 57 .205 

11 37 .195 

12 36 .186 

13 92 .178 

14 103 .172 

15 91 .165 

16 47 .161 

17 49 .156 

18 95 .149 

19 46 .145 

20 78 .140 

21 23 .136 

22 72 .132 

            (Gelder, Titus, & Dean, 2002, p. 1389) 

Although the research reviewed thus far represents a comprehensive review of the 

previous data published on the NSS, its psychometric properties and clinical applications 

continue to be explored. Most recently, Lutz & Dean (2010) examined the concurrent 

validity of the NSS by comparing overall scores on the measure with the t-scores 

received on the validity scales (L, F, & K) of the Minnesota Multiphasic Personality 

Inventory (MMPI; Hathaway & McKinley, 1967) in a sample of renal patients (n = 61). 

Results of a linear regression analysis revealed that overall neuropsychological 

impairment as measured by the NSS was a significant predictor of patients’ T-scores on 
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all three MMPI validity scales. NSS scores accounted for 38% of the variance in scores 

on the F scale (B = -.140, p < .000), 36% of the variance in scores on K scale (B = .124, p 

< .000), and 28% of the variance in scores on the L scale (B = -.130, p < .000).    

As would be expected, the relationship between the F scale (which measures 

overall psychopathology) and overall scores on the NSS was such that as 

neuropsychological symptomatology increases, so too do scores on the F scale. The NSS 

also predicted scores on the K scale, which measures of feelings of self-efficacy. The 

relationship between scores on the NSS and scores on the K scale was what would be 

expected if symptomatology is decreasing. That is, as reports of impairment decreased on 

the NSS, scores on the K scale increased. This same relationship was observed between 

the L scale (which measures denial of problems) and scores on the NSS. Although 

significant denial is considered pathological and produces elevated scores on the L scale, 

the mean L scale score for this sample fell in the non-clinical range and suggests that 

patients were not exhibiting excessive denial.  

Other Relevant Measures 

 Neuropsychological Impairment Scale. A thorough review of the literature has 

served to highlight the scarcity of norm-referenced, self-report measures of broad 

neuropsychological symptomatology and functioning. Rather, such instruments tend to be 

specific to a particular disorder (e.g. Multiple Sclerosis Screening Questionnaire 

(MSNQ); Benedict, Munschauer, Linn, Miller, Murphy, Foley, & Jacobs, 2003) or 

cognitive domain (e.g. Memory Functioning Questionnaire (MFQ); Gilewski, Zelinski, & 

Schaie, 1990). Aside from the NSS, the apparent lone exception to this trend is the 
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Neuropsychological Impairment Scale (NIS; O’Donnell, DeSoto, DeSoto, & Reynolds, 

1994).  

 The authors of the NIS (O’Donnell, De Soto, & De Soto, 1993) describe it as a 

95-question self-report measure of neuropsychological symptoms that are endorsed on a 

5-point Likert scale that ranges from 0 (not at all) to  5 (extremely). Eighty of the items 

are reported to describe neuropsychological symptoms, while 10 measure affective 

disturbance and the remaining 5 gauge test-taking attitudes. Patient responses on the 

measure are compared to those of a sample of 1,000 non-clinical adults and 300 

neuropsychiatric patients so that t-scores reflecting impairment can be calculated. This 

provides 3 composite scores and 7 individual scale scores.  

 The available composite scores on the NIS are the Global measure of Impairment 

(GMI) reflecting the numerical sum of the neuropsychological items endorsed, the Total 

Items Checked (TIC) indicating the number of different neuropsychological symptoms 

endorsed, and the Symptom Intensity measure (SIM) that is produced by dividing the 

GMI by the TIC. Individual scales are: General cognitive impairment (GEN), 

Pathognomonic (PAT), Attention (ATT), Memory (MEM), Learning-Verbal (L-V), 

Frustration (FRU), and Academic (ACD). In addition, scales measuring test-taking 

attitudes (LIE), affective disturbance (AFF), and response consistency (INC) are 

provided. 

 In his review of the NIS, Leark (2001) noted that it was reported to demonstrate 

solid psychometric properties. Specifically he reported a split-half coefficient of .87 (.93 

when adjusted for attenuation) and Cronbach alpha internal consistencies ranging from 

.66 to .97 between individual scales. Test-retest reliability was reported for multiple 
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groups. College age subjects reevaluated after 7 days demonstrated an average correlation 

of .90, while neuropsychiatric outpatients were found to have an average correlation of 

.91 after 14 days.  Outpatient rehabilitation subjects were found to have an average test-

retest correlation of .88.  

 Leark (2001) reported that evaluation of the NIS’s construct validity included an 

examination of inter-scale correlations and overall factor structure. Inter-scale correlation 

data indicated that the GMI scale correlated the highest with most of the scales in both 

the clinical and non-clinical samples. Factor analysis revealed a five-factor structure. 

Factor 1 (described as a general factor including items from the COG, ATT, MEM, L-V, 

and ACD scales) accounted for 23% of the explained variance in the nonclinical sample 

and 29.1% of the variance in the clinical sample. The remaining four factors were found 

to account for 4.4% or less of the explained variance. 

 Leark (2001) also reports the ways in which the criterion validity of the NIS was 

analyzed. Convergence with measures such as the Halstead-Reitan Battery (HRB) and the 

Wechsler Memory Scales (WMS) were examined and found to be moderate.  The 

effectiveness of the NIS as a screening measure was evaluated by comparing scores 

achieved on the GMI composite of the NIS with Impairment Indexes on the HRB. When 

a cut-off score of 70 on the GMI was used to predict Impairment Indexes of .5 or greater 

on the HRB, a hit rate of .80 with a sensitivity of .91 and a specificity of .76 was 

achieved. Discriminant analysis using head injury patients, patients with an affective 

disorder, and non-clinical subjects provided an overall correct classification rate of 90%. 

 In sum, the NIS has offered a marked improvement over unstructured approaches 

to neuropsychological symptom evaluation and has served as the lone normatively based 
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symptom inventory of neuropsychological functioning for a number of years. It is clear, 

however, that the instrument demonstrates several methodological weaknesses. Perhaps 

most notable is the incongruence between the revealed factor structure and the many 

subscales produced on the measure. Although the authors propose that the instrument 

measures a number of domains such as attention and memory function, it is unclear to 

what is extent this is supported by the actual latent variables revealed through factor 

analysis. From a purely psychometric approach, it appears that many of the items 

reported to be measuring specific and relatively independent domains may in fact be 

measuring a similar variable, given that they load most heavily on a common construct 

(Factor 1). Also of interest is the limited 10-item pool addressing affective impairment. 

Given that neuropsychologists routinely evaluate patients with both neurological and 

psychiatric symptoms, it would seem desirable to include enough questions related to 

mood and psychiatric state to provide a comprehensive view of patient functioning.     

 A final concern with the NIS relates to the scoring mechanism used with the 

measure. Although total scores based on the items endorsed within specific scales allow 

for normative comparisons, it lacks the sensitivity that can be provided through modern 

scoring techniques. An awareness of the broad spectrum of symptoms experienced by 

patients with neuropsychological impairment makes it clear that not all symptoms should 

be weighted equally. That is, patients who endorse a symptom that occurred in 8% of the 

sample should not receive the same “1 point” on a subscale as patients who endorse a 

symptom that occurred in .1% of the sample. These weaknesses suggest that there is an 

ongoing need to develop more psychometrically informed self-report measures for use 

with neuropsychiatric patients.    
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MMPI-2 and neuropsychiatric patients. Although not intended to be a measure 

of neuropsychological functioning, the frequency with which the MMPI is used by 

neuropsychologists warrants a brief review of its efficacy with neurological patients. 

Notably, Zilmer and Perry (1996) reported that, out of the 1,000 neuropsychologists who 

participated in a survey of clinical practices, 48% indicated that they frequently used the 

MMPI in their assessments. 

There can be no question that the MMPI and MMPI-2 have proven to be valuable 

tools for clinicians in a variety of settings. Of concern for neuropsychologists, however, 

is the body of research that suggests patients who have suffered neurological insult may 

produce elevated scores on the MMPI-2 secondary to legitimate neurological symptoms. 

One study that has been widely cited was conducted by Carlton Gass (1991). In this 

study, Gass evaluated the MMPI-2 responses of a sample of male patients who had 

sustained closed head trauma (CHT; average time since injury = 4.1 years; SD = 6.1 

years). Gass sought to determine which, if any, items were endorsed at higher rate by the 

CHT patients than occurred in the MMPI-2’s standardization sample. Initial comparisons 

found statistically significant response differences for 154 items; of those items, 23 were 

selected for further analysis on the basis of their discriminative power and endorsement 

frequency. Principle component analysis (PCA) was then applied to the 23 items to 

determine their underlying structure.  

Gass (1991) found the PCA revealed a two-factor structure. The first factor 

explained 24.8% of the variance and contained 14 items that were described as being 

indicative of neurological impairment. The second factor explained 3.7% of the variance 

and contained items related to psychiatric problems. An examination of the neurological 
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items identified in the first factor revealed that endorsement of these items by the CHT 

patients produced elevations in their t-scores on multiple scales. Specifically, the average 

increase in t-scores were reported as follows: F: 1, Hs: 4, D: 5, Hy: 4, Pd: 1, Pt: 5, Sc: 8, 

Ma: 2, Si: 1. Perhaps even more significantly, Gass noted that, theoretically, endorsement 

of all 14 neurological items by a CHT patient could result in t-score elevations as high as 

20 points on some scales.  

In a follow up study conducted in 1997, Gass and Wald examined the 

generalizability of their earlier work by examining differences in item endorsement in a 

mixed sample of both males and females who had sustained more recent CHT (average 

time since injury = 24.2 weeks; SD = 32 weeks). Chi-square analyses with Yates 

correction were used to identify the 15 items that maximally discriminated the CHT 

patients from the MMPI-2’s normative sample. These analyses indentified 15 items that 

upon further inspection were deemed to predict neurological impairment rather than 

emotional distress. Despite the sampling differences, Gass and Wald (1997) found that 

the 15 items identified in this study differed from the originally identified items (Gass, 

1991) by only 5 items. Representation of these 15 items on the MMPI-2 scales was 

almost identical to that of the original 14 items.  

Additional research suggests that these findings are particularly relevant to 

neuropsychologists who work with patients that have sustained moderate to severe head 

injuries. Rayls, Mittenberg, Burns, & Theroux (2000) found that patients suffering mild 

head trauma tended only to endorse Gass’ 14 neurological items at an increased rate 

during the acute phase of recovery (mean time since injury 3.48 days). Endorsement of 

these neurological items was subsequently found to be equal to normative rates when 
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patients were reevaluated several months later (mean = 7.7 months; SD = 2.0 months; 

Rayls et al., 2000).   

In summary, this brief review illustrates the problems associated with using the 

MMPI-2 with neurologically impaired patients. Although Gass (1991, 1997) has 

recommended various “neurocorrection” methods to account for the increases in t-scores 

seen in this population, subsequent research has called into question the appropriateness 

of such techniques (Edwards, Dahmen, Wanlass, Homquist, Wicks, Davis, & Morrison, 

2003). Regardless of whether or not valid MMPI-2 profiles can be obtained with 

neurologically impaired patients, it is clear that the MMPI-2 is not sufficient as the sole 

self-report measure of symptomatology in a neuropsychiatric population. Indeed, the 

MMPI was designed diagnose psychopathology rather than neuropsychological 

dysfunction. The nature of the MMPI-2’s criterion keying means that even the 14 items 

frequently endorsed by neurologically impaired patients should not be interpreted literally 

as specific symptoms. As a result, clinicians using only the MMPI-2 with patients who 

have sustained a neurological insult are left without any defensible reports of 

neurological symptoms and yet must question the overall validity of their patient’s 

MMPI-2 profile. This finding allows one to argue for the need for additional measures 

assessing the presence of neuropsychological symptoms.     

 

 

 



 

Chapter III 

Methods 

 

 

 

IRB Approval 

 A proposal for research involving human participants was submitted to the Ball 

State University Institutional Review Board (IRB). The study was determined to be 

exempt under federal regulations (see Appendix A). As a result, no further review or 

involvement of the IRB was required.  

Participants 

 The participants were 1,141 adult volunteers from a medium sized Midwestern 

university. From this sample, 7 protocols were eliminated because the participants did not 

complete the entire measure. This left 1,134 completed protocols. This sample was 

comprised of 313 males, 818 females, and 3 respondents who did not indicate their 

gender. Participants ranged from 17 to 76 years of age with a mean of 29.05 years (SD = 

14.6). Previous medical diagnosis including cardiac, neurological, renal, and respiratory 

disorders were admitted by 18.2% (206) of participants. Previous psychiatric diagnoses 

including anxiety, depression, attention deficit, bipolar, and psychotic disorders were 

admitted by 18.3% (207) of participants. The majority of participants (n = 725, 63.9%) 

denied having ever received any previous medical or psychiatric diagnoses. More 
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detailed information regarding ethnicity, education, occupation, and prevalence of 

medical/psychiatric conditions is reported in Tables 5-8, respectively.  

        Table 5 

                                Participant Ethnicity 

Ethnicity Frequency Percent 

Asian/Pacific Islander 21 1.9 

Black/African-American 28 2.5 

Caucasian 1021 90.0 

Hispanic 20 1.8 

Other/Multi-Racial 20 1.8 

Decline to Respond 19 1.7 

Missing 5 .4 

Total 1134 100.0 

 

        Table 6 

                                Participant Education 

Highest Education Frequency Percent 

Less than High School 0 0 

High School/G.E.D. 150 13.2 

Some College 574 50.6 

Bachelor’s Degree 80 7.1 

Some Graduate Courses 112 9.9 

Master’s Degree or Higher 216 19.0 

Missing 2 .2 

Total 1134 100.0 
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        Table 7 

                                Participant Occupation 

Occupation Frequency Percent 

Accounting/Finance/Banking 25 2.2 

Administration/Clerical/Reception 69 6.1 

Arts/Leisure/Entertainment 26 2.3 

Education 170 15.0 

Health Care (Physical & Mental) 30 2.6 

Restaurant/Food service 18 1.6 

Science/Technology/Programming 22 1.9 

Social service 11 1.0 

Student 548 48.3 

Other 49 4.3 

N/A-

Unemployed/Retired/Homemaker 

77 6.8 

Other 63 5.6 

Missing 26 2.3 

Total 1134 100.0 
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      Table 8 

                              Participant Self-Reported Diagnoses 

Diagnosis Frequency Percent of 

Sample 

Cardiac Problems (Hypertension, 

Heart Disease, Heart Failure, etc) 

116 

 

10.2 

Neurological Disease (Multiple 

Sclerosis, Parkinson’s Disease, 

etc) 

11 1 

Renal Disease/Renal Failure 6 .5 

Respiratory Disease  (e.g. COPD, 

Asthma) 

96 8.5 

Anxiety Disorder (e.g. 

Generalized Anxiety Disorder, 

Panic Disorder) 

114 10.1 

Attention Disorder (ADD/ADHD) 47 4.1 

Bipolar Disorder 16 1.4 

Depressive Disorder  (e.g. Major 

Depressive Disorder) 

92 8.1 

Psychotic Disorder (e.g. 

Schizophrenia) 

2 .2 

Other 101 8.9 

No Diagnoses Reported 725 63.9 

        

Note. Respondents could report multiple diagnoses (e.g. anxiety 

disorder and  

depressive disorder). 

 

Measures 

 The Neuropsychological Symptom Scale (NSS; Dean, 2010; see Appendix B) is a 

self-report measure of common symptoms of neurological and/or psychiatric disorders. 

The NSS is intended for use by adults and adolescents ages 15 and above. The NSS was 

written at a 3
rd

 grade readability level (Flesch-Kincaid method; Kincaid, Fishburne, 

Rogers, & Chissom, 1975) and a 6
th

 grade comprehension level (Gunning’s Fog index; 

Gunning, 1968). It takes approximately 15 minutes to complete. In addition to basic 
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demographic questions, the measure contains 17 true/false items that are related to 

personal and familial medical history. The remaining 100 items assess the frequency and 

severity of symptoms on a 4 point Likert-type scale that includes: 1 “most of the time”, 2 

“from time to time”, 3 “very little of the time”, or 4 “not at all”. Respondents are 

instructed to report symptoms as they have occurred during the previous 2 to 3 months. 

The NSS is administered entirely online. Psychometric properties of the NSS are 

expected to be similar to those established for its predecessor, the Neuropsychological 

Symptom Inventory (NSI; Rattan, Dean, & Rattan, 1989).  

 The NSI is structurally identical to the NSS with the exception of the format 

which is electronic as opposed to paper. Previous research with the NSI best supported a 

four factor structure measuring the domains of General Neuropsychological Functioning, 

Motor Functioning, Sensory/Perceptual Functioning, and Attention Concentration (Jones, 

1992; McCoy, 1993; McCoy, Hill, Dean, & Decker, 1998). One internal consistency 

estimate using Cronbach’s alpha was reported to be .97 (McCoy, 1993; McCoy, Hill, 

Dean, & Decker, 1998).  Test-retest reliability of the NSI has been found to be moderate 

at .62 (McCoy, 1993; McCoy, Hill, Dean, & Decker, 1998).  

Procedure 

 Potential participants were contacted anonymously by an e-mail that was 

distributed on September 7, 2010 to all students and faculty at a medium sized university 

(see Appendix C). Due to some individuals encountering problems with the link included 

in the original email, the link was modified and the e-mail was resent 2 days later. The e-

mail requesting participation was distributed a third and final time 12 days later with 

instructions to complete the NSS only if the recipient had not done so already.  
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Individuals were informed that the data would be anonymous and would be used to better 

understand thoughts and behaviors. They were informed that their participation was 

voluntary and could be terminated at any time. Individuals participated in the research by 

using a link provided in the initial e-mail. They were free to complete the NSS at any 

time using any computer with internet access. The opportunity to enter a random drawing 

to win a $20 gift card was offered to participants. Participants wishing to enter the 

random drawing were given the opportunity to submit their email address after 

completing the NSS. E-mail addresses were not linked to responses. 

Data Analysis 

  Subjects. All 1,134 respondents were included in all analyses. Of the data 

collected from these respondents, the 100 Likert scaled symptoms were included in the 

following analyses.     

Study I. To create empirically derived subscales, a factor analysis was conducted. 

This provided the basis for determining which items would be assigned to individual 

subscales. Using the PASW SPSS (version 18) software package, the sample was 

subjected to an exploratory factor analysis (EFA) using the maximum likelihood 

extraction method with Promax rotation and Kaiser normalization. Although factor 

analysis had been previously applied to the NSI, an exploratory analysis was determined 

to be most appropriate given the change in method of administration. In addition, EFA 

was selected because of the sampling differences between the present study that primarily 

utilized individuals from a non-clinical sample, and previous analyses that included both 

clinical and non-clinical respondents. This analysis was conducted to address the 

following research questions:  
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1. What is the factor structure of the revised NSS?  

2. How should items be organized to create subscales on the NSS?  

3. What is the latent variable, or area of neuropsychological functioning, 

associated with each subscale?     

 Study II. Methods of the Classical Test Theory (CTT) approach have been 

criticized for a number of years. Perhaps the most common criticism is that CTT tends to 

treat items equally regardless of their relative relationship to the variable of interest 

(Martinez-Martin (2010). Item Response Theory (IRT) seeks to address some of these 

weaknesses by considering the way in which individual items are related to a specific 

latent variable. As a result, it was felt that it was important to consider the implications of 

using CTT versus IRT in deriving standard scores on the NSS’s proposed subscales. The 

application of IRT analyses also provides additional information related to item 

discrimination and response probabilities that are not produced by factor analyses. 

Beyond the present study, this information will be of value in the future development of 

the NSS.  

IRT analyses were completed using the LTM package (Rizopoulos, 2006) of the 

R statistical software (R Development Core Team, 2011). Commands were entered using 

the R Commander (rcmdr) package. Using the R software, item parameters were 

estimated for each of the items comprising the 3 factors identified in Analysis I. Item 

parameters were estimated using a graded response model (grm). This produced item 

threshold values for each potential response and thetas that incorporating item difficulty 

information.  The commands used for this analysis are available in Figure D1. In 

addition, a graphic representation of this information was produced in the form of item 
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characteristic curves for each possible response to each item. The commands used to 

produce the item characteristic curves are available in Figure D2. Although this study 

does not by itself answer a primary research question, its analyses were a necessary 

precursor to analyses conducted in Study III.  

Study III. In the final series of analyses, standard scores were calculated for 

participants on each of the proposed subscales. Standard scores were calculated using 

both CTT and IRT approaches to determine if this change in methodology produced 

either a statistically significant or clinically meaningful change in participant scores. In 

addition, these calculations provided data regarding scale means and standard deviations 

(see Table D1) that can be used to derive standard scores on the NSS. 

   Participants’ scores on the NSS’s identified factors were summed and then 

scaled so that they had a mean of 100 and a standard deviation of 15. This was done for 

both raw scores (the CTT approach) and for scores based on the item parameter 

information calculated in Analysis II (the IRT approach).  An illustrative example is 

provided in Figure 2 to show how a respondent’s scaled score would be calculated on 

Factor 1.  
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Figure 2. Procedure for raw to scaled score transformations. 

 To calculate scaled scores that included item parameter information, a very 

similar approach was employed. However, instead of calculating Z scores in the manner 

illustrated in Figure 2, the thetas calculated in Analysis II were used in the place of Z 

scores. An example is provided in Figure 3. 

 

 

 

 

 

  Figure 3.  Procedure for incorporating theta in scaled score.  

 Once the scaled score conversions were complete, a paired samples T-Test was 

run using the PASW SPSS software package to determine if there was a statistically 

significant difference between the average scaled scores derived for Factor 1 using the 

Calculating Raw-Scaled Scores (CTT Approach) 

 

Individual’s raw score on Factor 1: 102 

Mean of all raw scores on Factor 1: 96.5476 

Standard Deviation of all raw scores on Factor 1: 13.86132 

 

Z Score = Individual’s raw score on Factor 1 – Mean of Factor 1 

Scores / Standard Deviation of Factor 1 

 

E.g.: 102 – 96.5476/13.86132 = .39 

 

Raw Scaled Score = 15 x Z Score + 100 

 

E.g.: 15 x .39 + 100 = 105.85 

 

 
 

Calculating Theta-Scaled Scores (IRT Approach) 

 

Individual’s theta on Factor 1: .969 

 

Theta Scaled Score = 15 x Individual’s Theta on Factor 1 + 100  

 

E.g.: 15 x .969 + 100 = 114.535 
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raw scores versus scores incorporating the item parameter estimates. This was completed 

for each of the factors producing a total of 3 comparisons. Correlations between these 

scores were also examined. In addition, frequency distributions were examined to 

determine how incorporating item parameter information impacted the distribution of 

scores.  The analyses in this study address the following research questions: 

4. How can standardized scores be calculated on the NSS using a Classical 

Test Theory Approach (CTT)? 

5. How can standardized scores be calculated on the NSS using an Item 

Response Theory Approach (IRT)? 

6. Is there a significant difference between standard scores on the NSS that 

are derived via CTT versus IRT approaches? 

7. What advantages or disadvantages are associated with the use of CTT 

versus IRT in the calculation of standard scores? 

 

 

 

 

 

 

 

 



 
 

Chapter IV 

Results 

 

 

 

Study I 

 Factor Analysis. The factor structure of the NSS items was investigated with an 

Exploratory Factor Analysis. This was an important initial step in scaling the items on the 

NSS to ensure the construct validity of the individual scales. Although previous versions 

of the NSS have been the subject of factor analysis (Jones, 1992; McCoy, 1993; McCoy, 

Hill, Dean, & Decker, 1998), significant changes to the instrument’s format as well as 

differences in sample characteristics prompted the selection of exploratory factor analysis 

(EFA) for this study, rather than confirmatory factor analysis (CFA). Specifically, the 

present studies utilized respondents from a predominantly normal sample, unlike 

previous factor analysis studies that had been conducted with a mixed normal and clinical 

sample. Factors were extracted using the maximum likelihood method and were rotated 

using the promax method.  

The number of factors to be extracted was specified in advance. To determine the 

optimal number of factors, multiple factor analyses were completed and the results were 

compared. A total of 7 analyses were completed with the number of specified factors 

ranging from 2 to 8. Analyses specifying more than 8 factors were not completed because 

it was apparent that extracting a greater number of factors would produce factors that
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contained too few items to construct clinically useful and reliable scales. After reviewing 

all of the analyses, it was determined that a 3 factor model provided the most useful 

division of items in terms of scale construction, without significant loss in terms of 

variability explained. The three factor model provided a logical division of items based 

on content while also providing factors that were well balanced in terms of number of 

items per factor. The use of a 3 factor model was also supported by examining the point 

of inflexion on a scree plot (Field, 2005) which suggested that including more than 3 

factors would be of limited value.  

The identified 3 factor model accounted for approximately 31.4% of the total 

variance. Factor 1 accounted for the greatest amount of the variance explaining 23.02% 

of the variance in item responses. Factor 2 accounted for significantly less variance at 

only 3.4%, while Factor 3 accounted for the least variance at 2.94%.   

 Consistent with Floyd & Widaman (1995), items with a factor loading of .3 or 

greater were retained on each factor during scale creation. Based on these criteria, 30 

items were retained on Factor 1, 30 items were retained on Factor 2, and 27 items were 

retained on Factor 3. Fourteen items failed to load at or above .3 on any factor. One item 

(item 49, “I fidget a lot on jobs that I once enjoyed”) that had factor loadings of .301 and 

.373 on Factors 1 and 2 respectively, was retained on Factor 2. None of the other retained 

items loaded on multiple factors at .3 or higher. A review of the items assigned to each 

factor suggested Factor 1 was comprised of items that are related to emotional 

functioning and are often seen as symptoms in anxious or depressive mood disorders. 

Factor 2 contained items related to cognitive functions including memory, learning, and 

attention. Factor 3 items are somatosensory in nature and include sensory/perceptual 
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changes and gross/fine motor disturbance. Table 9 display each of the NSS items that 

loaded on one of the three factors at .30 or higher. Items are grouped by factor with their 

rotated factor loadings. The final section of the table contains the remaining 14 items that 

failed to load at .30 or higher on any factor. 

Table 9 

Item Factor Loadings 

FACTOR  1 (Emotional) 

Item Var. 

 

Factor Loadings 

Factor 

1 

Factor 

2 

Factor 

3 

4 39 People seem to be against me .431 .158 -.095 

5 40 I feel happy -.655 .092 .135 

32 67 It is difficult for me to keep friends .473 .106 -.005 

43 78 I have stomachaches that seem to come and go .389 -.040 .183 

45 80 I have trouble controlling my temper .501 .049 -.053 

47 82 I am afraid that something bad is going to happen to me .701 -.064 -.006 

48 83 I do not trust anyone .522 .152 -.114 

60 95 I have moods in which I become fearful .563 -.025 .155 

61 96 I no longer like to do things that I once enjoyed .406 .191 .056 

67 101 I have the feeling that something is wrong but I do not 

know what it is 

.583 .180 .037 

68 102 I become tired easily .475 .100 .099 

70 104 I have outbursts when I get angry .498 .067 -.088 

71 105 I feel depressed in the morning .786 -.048 -.015 

72 106 People tell me that I am more irritable than I used to be .680 -.049 -.030 

73 107 I wake up frequently during the night .427 -.116 .116 

74 108 Getting to sleep is a problem for me .381 .040 .010 
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76 110 I become angry with people for very little reason .687 .006 -.064 

77 111 I feel slowed down and it is not because I am getting 

older 

.374 .156 .210 

78 112 I am uncooperative with other people .318 .241 .012 

89 123 I have spells or attacks when I suddenly feel afraid .528 -.140 .257 

90 124 I have periods of depression or sadness that last two 

weeks or more 

.797 -.125 .012 

91 125 I have lost my appetite for a period of at least one week .607 -.160 .223 

92 126 I have periods when all I want to do is sleep .601 .080 .037 

93 127 I feel like I want to die .790 -.191 .040 

94 128 Thoughts seem to race in my head .573 .140 -.065 

95 129 I become overly happy or excited for no reason .370 .205 .024 

96 130 In general I think my health is good -.341 .117 -.144 

97 131 I cry without good reason .602 -.149 .112 

100 134 It is more difficult for me to deal with the demands of 

daily life than it once was 

.450 .240 .018 

FACTOR  2 (Cognitive) 

Item Var. 

 

Factor Loadings 

Factor 

1 

Factor 

2 

Factor 

3 

6 41 I find it hard to concentrate on my work .179 .566 -.328 

10 45 I find it hard to understand what other people are 

saying 

-.032 .401 .218 

13 48 My speech is not clear .014 .359 .193 

26 61 I become confused even on easy tasks .031 .609 .120 

34 69 Listening in school is was a problem for me .127 .638 -.178 

35 70 It is difficult for me to remember things that happened 

a day or two ago 

.159 .451 .026 

36 71 I do things without thinking about what could happen .057 .540 -.112 
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39 74 I have problems reading as well as I once could -.149 .535 .266 

44 79 I get confused when I am asked to follow directions -.155 .712 .125 

46 81 I give up easily when the work seems difficult .344 .446 -.219 

49 84 I fidget a lot on jobs that I once enjoyed .301 .373 -.002 

50 85 I find it hard to concentrate on simple jobs .138 .695 -.125 

53 88 I have trouble cutting along a straight line with scissors -.116 .397 .260 

54 89 People tell me that I say the same thing over and over 

when I talk 

.016 .456 .113 

55 90 I get lost in familiar places -.061 .474 .147 

56 91 My writing is so messy that it is hard to read -.207 .350 .129 

57 92 I have trouble remembering the names of familiar 

places or people 

-.120 .482 .171 

62 138 It is very difficult for me to draw simple shapes -.125 .340 .212 

63 97 It is hard for me to figure out simple problems -.046 .697 -.018 

64 98 I jumble my words when speaking .084 .481 .112 

65 99 It is difficult for me to figure out simple problems -.049 .720 -.061 

66 100 It is difficult for me to concentrate on any one thing .177 .679 -.200 

75 109 Even when I am listening carefully I misunderstand 

what people are saying 

.089 .588 .047 

79 113 Learning new things is more difficult than it once was .044 .538 .000 

80 114 I do things in public that embarrass others -.007 .324 .091 

81 115 Even though I try hard I do not do my job as well as I 

once did 

.108 .382 .080 

82 116 It is hard for me to think about any one thing without 

becoming confused 

.016 .646 -.007 
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84 118 There are times when I cannot remember anything .010 .390 .192 

98 132 I have to check and recheck things to make sure that I 

do them correctly 

.164 .335 .024 

99 133 I forget where I put things .117 .452 -.012 

FACTOR  3 (Somatosensory) 

Item Var. 

 

Factor Loadings 

Factor 

1 

Factor 

2 

Factor 

3 

8 43 I have ringing in my ears .024 .011 .306 

9 44 I am bothered by strange smells that nobody else seems 

to notice 

.048 .044 .382 

11 46 I see or hear strange things that other people do not .066 .084 .378 

14 49 I have the feeling that there is a tight band around my 

head 

-.033 .195 .342 

15 50 I have dizzy spells .205 .027 .410 

16 51 I have the feeling that things are moving but it is not 

like being dizzy 

.097 .029 .553 

17 52 I have changes in my vision .106 -.057 .531 

19 54 I have a problem smelling things that I once could -.063 .053 .338 

20 55 I have a place on my head that hurts when I touch .057 -.196 .459 

21 56 I get headaches that start when I sneeze or cough or 

bend over 

.162 -.072 .377 

22 57 Certain parts of my body feel numb but it is not like 

they have  gone to sleep 

.083 -.052 .368 

23 58 I have changes in my vision hearing or touch which 

seem to come and go 

-.053 .060 .555 

25 60 I have an unusual weakness in my hands arms or legs .081 -.009 .475 

27 62 It is hard for me to keep my balance -.038 .148 .565 
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33 68 I miss things I reach to pick up .083 .210 .377 

37 72 I tremble or am unable to control my body movements .008 .029 .569 

40 75 I have difficulty walking the way I once did -.177 .169 .466 

41 76 My fingers tremble when I write -.087 .020 .649 

42 77 I become confused about what month it is or where I 

am 

-.047 .252 .307 

51 86 I bump into things even when I am careful .102 .177 .360 

52 87 I mispronounce words that were not a problem for me 6 

months ago 

-.030 .248 .337 

58 93 My hands tremble when I hold them out straight -.020 -.084 .641 

59 94 It is hard to stand straight when my eyes are closed -.092 .046 .566 

69 103 I tremble when writing or doing things with my hands .025 -.034 .650 

86 120 I have blurring of my vision and it is not just spots 

before my eyes 

-.028 .015 .527 

87 121 I have a general weakness in my muscles .280 -.052 .408 

88 122 I get dizzy when I bend over .131 -.008 .470 

Not Assigned to a Factor (Experimental) 

Item Var. 

 

Factor Loadings 

Factor 

1 

Factor 

2 

Factor 

3 

1 36 I am easily over excited .259 .039 .013 

2 37 I think about religion -.038 .053 .033 

3 38 I jump from one activity to another .149 .281 -.085 

7 42 I have earaches .099 .032 .224 

12 47 I have the strange feeling that parts of my body are 

changing in size or weight 

.228 .076 .172 

18 53 I have headaches that make me sick to my stomach so .081 -.049 .271 
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that I vomit 

24 59 I work near paint or chemicals -.138 .123 .211 

28 63 I have lost interest in sex .107 .100 .090 

29 64 I have two or more alcoholic drinks a day -.078 .160 -.007 

30 65 I am clumsy .208 .152 .258 

31 66 I have problems controlling my bowels or bladder .058 .099 .221 

38 73 I have had unusual changes in hunger or thirst .275 .208 .223 

83 117 I have fainting spells where I feel weak or dizzy and 

then pass out 

.098 -.123 .288 

85 119 I have blackouts after drinking alcohol .080 -.021 .072 

 

Study II 

Analyses based on Items Response Theory (IRT) were completed to examine 

individual item characteristics so that this information could be used in the creation of 

scaled scores for the NSS. This allowed scaled scores calculated using an IRT approach 

to be compared to scaled scores calculated using a CTT approach to determine if there 

were meaningful differences between the two. This was considered to be an important 

consideration given criticisms of CTT methods (Hambleton, Swaminathan, & Rogers, 

1991).   

One means of visually displaying the information derived from IRT analyses is 

through the use of Item Characteristic Curves (ICC’s). ICC’s provide data regarding the 

likelihood that a person will endorse a specific response given that a certain amount of 

the latent trait is present. Based on the factor analysis, there appear to be three factors, or 

latent variables, of interest. The item content of these factors suggests that the latent 
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variables can be thought of in terms of emotional, cognitive, and somatosensory 

functions. ICCs were produced for each item that loaded on one of the three factors at .30 

or above. This produced a total of 86 ICCs. The results of two illustrative items will be 

presented here. All 86 ICCs are available in Appendix E as a discussion of each item 

would be unnecessarily cumbersome.  

NSS Item 71 (variable 105) is “I feel depressed in the morning.” This item was 

found to load on Factor 1 which included items related to emotional functioning. The 

ICC for this item is presented in Figure 4. 

  

 

 

 

            Figure 4. ICC for Item 71 

As shown in Figure 4, the horizontal axis represents the amount of the trait that is present. 

For this and other items that load on Factor 1, the latent trait is related to emotional 

functioning. Lower or impaired emotional functioning might present clinically as 

depression, anxiety, or other mood related disorders.  As plotted in Figure 4, a value of 

zero suggests that an average amount of emotional dysfunction is present. That is to say, 

the individual reported no more symptoms of emotional dysfunction than was typical for 

other individuals in the sample. Since higher scores on the NSS represent higher 
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functioning, a higher score on the horizontal axis corresponds to better, or less impaired, 

emotional functioning. Conversely, lower scores would be suggestive of more impaired 

emotional functioning.  The vertical axis on the ICC indicates the likelihood of endorsing 

a given response, with higher values indicating a greater likelihood.  

 As can be seen in Figure 4, for individuals with average levels of emotional 

dysfunction (0 on the graph), or even less emotional dysfunction than average, the 

probability of endorsing 4 “not at all” on item 71 is quite high. Conversely, if more 

significant levels of emotional dysfunction (negative values on the graph) are present, 

individuals are increasingly likely to endorse 1 “most of the time”. 

 Another example can be found in NSS Item 74 (variable 108, “getting to sleep is a 

problem for me”), which is also from Factor 1.  The ICC for the item is presented in 

Figure 5. 

 

 

 

 

    Figure 5. ICC for Item 74 

A review of Figure 5 shows that individuals with average or less levels of emotional 

dysfunction are most likely to endorse response 3 “very little of the time”. We can see, 

however, that people with even slightly above average emotional functioning become 
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increasingly more likely to endorse response 4 “not at all” as their level of emotional 

functioning increases. Response 2 “from time to time” is associated with a greater 

probably of emotional dysfunction while response 4 “most of the time” is more likely to 

be endorsed by individuals with the highest levels of emotional dysfunction.   

 The information contained in the ICC’s can also be conveyed through numerical 

values representing item thresholds and overall item discrimination. Again Item 71 

(variable 105) presented in Figure 4, provides an illustrative example. The item 

discrimination data for this item is presented in Table 10.                           

Table 10 

                        Item Discrimination Data for Item 71 

 Coefficients: 

Item 

Number 
Variable Extrmt1  Extrmt2  Extrmt3  Dscrmn 

71 105   -2.327     -1.178     -0.279     2.412 

             Note. Extrmt = response thresholds; Dscrmn = overall item  

            discrimination 

 

These values indicate that subjects who endorse 1 “most of the time” are likely to have 

theta values (a measure of the latent variable, mood dysfunction) of -2.327 or less. 

Subjects who endorse 2 “from time to time” are likely to have theta values that fall 

between -2.326 and -1.178. Response 3 “very little of the time” is likely to be endorsed 

by individuals with theta values falling between -1.177 and -0.279. Subjects who endorse 

item 4 “not at all” are likely to have theta values of -0.278 or greater. Therefore, for this 

item, most individuals are likely to endorse response 4 because the average theta value 

(0) falls beyond the threshold for this response. The item discrimination value of 2.412 
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tells us the extent to which this item discriminates between individuals with varying 

levels of the latent trait. Baker (2001; Table 11) offers the following guidelines for 

interpreting item discrimination values:                                

           Table 11 

                                               Classification Ranges for Discrimination Values 

Label Range 

None 0 

Very Low .01-.34 

Low .35-.64 

Moderate .65-1.34 

High 1.35-1.69 

Very High >1.70 

Perfect + infinity 

                                               (Baker, 2001, p. 35)   

Following these guidelines, it is clear that this item does a very good job of 

discriminating between individuals with varying degrees of the latent trait, emotional 

dysfunction.  

 The item discrimination data for the second ICC, presented previously in Figure 

5, is contained in Table 12: 

                        Table 12 

                        Item Discrimination Data for Item 74 

 Coefficients: 

Item 

Number 
Variable Extrmt1  Extrmt2  Extrmt3  Dscrmn 

74 108 -2.218      -0.550     0.889      0.968 

            Note. Extrmt = response thresholds; Dscrmn = overall item  

                        discrimination 
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These values for Item 74 indicate that subjects who endorse 1 “most of the time” are 

likely to have theta values of -2.218 or less. Individuals who endorse 2 “from time to 

time” are likely to have theta values that fall between -2.217 and -0.550. Response 3 

“very little of the time” is likely to be endorsed by individuals with theta values falling 

between -0.549 and 0.889. Subjects who endorse item 4 “not at all” are likely to have 

theta values of 0.890 or greater. For this item, most individuals are likely to endorse 

response 3 because the average theta value (0) falls above the threshold associated with 

response 3 and below the threshold for response 4. The item discrimination value of 

0.968 tells us that this item does a moderately good job of discriminating between 

individuals with varying levels of emotional dysfunction. Tables containing the item 

discrimination data for all items on the NSS’s 3 factors are presented in Appendix F.  

Study III   

The third study compared standard scores derived on each proposed scale/factor 

to determine if a difference existed between scores calculated using CTT and IRT 

approaches. Comparisons were made using a paired samples t-test to determine the 

presence and extent of any difference in average scores on each scale. Correlation 

coefficients were calculated between scales to further determine the relationship between 

the two scoring methods. Finally, the frequency distributions of the scores were examined 

to determine the impact of CTT and IRT approaches on score distribution.   

Paired samples t-test. To aid in determining the practical value of incorporating 

item parameter information when scoring the NSS, a paired samples t-test was conducted 
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to determine if there was a significant difference between the mean score for each factor 

when using raw scores versus scores incorporating item difficulty information. This was 

important for determining whether or not utilizing item parameter information in the 

creation of scores would produce differences in scores that were both measurable and 

clinically relevant. Results (see Table 13) indicated that on average, mean scaled scores 

based on raw scores from Factor 1 were slightly higher than scaled scores incorporating 

item difficulty information. Despite this statistical difference, the effect size was quite 

small. A similar pattern was observed Factor 2.  Mean scaled scores derived from raw 

scores were again found to be slightly higher than scores incorporating item difficulty 

information. The effect size was again found to be small. Results from the third analysis 

followed the pattern of the previous two analyses. The mean of raw-based scaled scores 

for Factor 3 was found to be somewhat higher than scores incorporating item difficulty 

information but the effect size for this difference was small. 
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Table 13 

   Paired Samples t-test Statistics 

 Mean Std. 

Dev. 

Std. 

Error 

Mean 

t df Sig. 

(2-

tailed) 

Effect 

Size 

(Cohen’s d) 

Pair 

1 

Scaled 

Scores from 

Raw Scores  

(Factor 1 

Items) 

100.0000 15.00 .445 2.871 1133 .004 .09 

Scaled 

Scores from 

IRT Data 

(Factor 1 

Items) 

99.6064 14.57 .433 

Pair 

2 

Scaled 

Scores from 

Raw Scores  

(Factor 2 

Items) 

100.0000 15.00 .445 3.657 1133 .000 .11 

Scaled 

Scores from 

IRT data 

(Factor 2 

Items) 

99.4013 14.36 .427 

Pair 

3 

Scaled 

Scores from 

Raw Scores  

(Factor 3 

Items) 

100.0000 15.00 .445 6.571 1133 .000 .20 

Scaled 

Scores from 

IRT data 

(Factor 3 

Items) 

98.6209 13.22 .393 

  

Correlations. Pearson’s product-moment correlation coefficients were calculated 

to further explore the relationship between raw scores versus scores utilizing item 

parameter information. Results showed a strong correlation between scores based on raw 
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scores and scores using item parameter information for Factor 1 (r = .952, p <.001), 

Factor 2 (r = .930, p <.001), and Factor 3 (r = .882, p <.001). Correlations between 

factors were also significant at the .001 level and were generally moderate in strength 

ranging from r = .596 to r = .734 (See Appendix G). 

Frequency distributions. An analysis of the frequency distributions of 

participants’ scores on each of the 3 factors indicated that these data were negatively 

skewed both for scaled scores based on raw scores and scaled scores that included item 

difficulty information. Including item difficulty information, however, noticeably 

reduced the skewness of the scores within each factor. Specifically, skewness was 

reduced from -1.097 to -.277 for Factor 1, from -1.187 to -.199 for Factor 2, and from -

1.514 to -.314 for Factor 3. Measures of kurtosis indicated that using scaled scores based 

on raw scores produced a distribution that was leptokurtic for each of the 3 factors. Use 

of scaled scores incorporating item difficulty information produced more evenly 

distributed scores such that kurtosis was reduced from 1.164 to .098 for Factor 1, from 

1.466 to -.154 for Factor 2, and from 2.621 to -.416 for Factor 3. These data are presented 

graphically in the form of histograms in Appendix H. 

 

 

 



 
 

Chapter V 

Discussion 

 

 

 

 The present research explored the psychometric properties of the 

Neuropsychological Symptom Scale (NSS) to propose a means for developing 

meaningful scales and standardized scores on the instrument. The ability to derive such 

scores on the NSS will greatly increase the measure’s utility both for researchers and 

clinicians. To accomplish this goal, two approaches to scale construction (Classical Test 

Theory and Item Response Theory) were utilized and compared.  

Study I 

Factor analysis. This study sought to determine the underlying factor structure of 

the NSS so that items could be organized into meaningful subscales. Once this was 

accomplished, consideration was given to the areas of neuropsychological functioning 

that were represented on each scale. Results of the exploratory factor analysis suggested a 

three factor structure for the NSS. In terms of scale construction, this outcome provides 

support for three primary scales that provide information about an individual’s 

functioning in the related domains. In addition to the items assigned to these primary 

scales, there were 14 items which did not load significantly on any of the three factors, 

but have demonstrated useful psychometric properties in previous studies (McCoy, 

1993). As these items need further consideration, they may be included in a fourth
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experimental scale to further explore their functioning and utility. In order to determine 

which latent variables are associated with each of these proposed scales, the content of 

the items loading on each factor was reviewed.  

For Factor 1, 30 items were identified. The content of these items suggest that this 

factor is measuring emotional functioning. The items include statements such as “I have 

moods in which I become fearful” (Item 60) and “I have spells or attacks when I 

suddenly feel afraid” (Item 89); these statements reflect symptoms commonly seen in 

anxiety related disorders (American Psychiatric Association, 2000). Within this factor, 

there are also a number of statements that are associated with depression such as “I have 

periods when all I want to do is sleep” (Item 92) and “I cry without good reason” (Item 

97; APA, 2000). There were also several items that, although often seen in mood 

disorders, are somewhat less specific than the above examples. This includes items such 

as “I have stomachaches that seem to come and go” (Item 43). It is not surprising that this 

factor includes items that seem related to anxiety, depression, and other mood disorders 

given that many mood disorders share a high rate of co-morbidity with one another; 

anxiety and depression are a prime example of this since over 50% of patients with a 

major depressive disorder currently meet, or have previously met, the criteria for an 

anxiety disorder (Brown, Campbell, Lehman, Grisham, & Mancill, 2001).  

Factor 2 contains 30 items that are primarily related to cognitive functions such as 

memory, learning, and attention. Examples of items judged to be reflective of memory 

functioning include Item 35, “It is difficult for me to remember things that happened a 

day or two ago” and Item 57, “I have trouble remembering the names of familiar places 

or people.” Items such as Item 66, “It is difficult for me to concentrate on any one thing” 
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are likely reflective of problems with attention and concentration. There are also items 

within this factor that reflect more broad cognitive processes. Item 26, for example, 

states: “I become confused even on easy tasks.”  

The third and final factor contains 27 items that appear to reflect somatosensory 

functioning. These items explore changes and/or deficits in sensory/perceptual 

functioning, gross and fine motor control, and vestibular response. Items with 

sensory/perceptual content include Items 9 “I am bothered by strange smells that nobody 

else seems to notice” and 23, “I have changes in my vision that seem to come and go.” 

Fine motor impairment may be reflected in statements such as “My fingers tremble when 

I write” (Item 41). Vestibular changes are addressed with statements such as “it is hard 

for me to keep my balance” (Item 27).  

A review of the 14 items that failed to load at .30 or higher on any of the 3 factors 

suggests that they may simply be too non-specific to reliably assess functioning in any of 

the major areas associated with the primary scales. Among the items failing to load 

significantly were statements including “I think about religion” (Item 37) and Item 29 “I 

have two or more alcoholic drinks a day.” These items, however, merit further 

consideration since it is possible that they would behave differently in a different sample. 

These items may, for instance, only be endorsed in an extreme negative direction by 

individuals with high levels of dysfunction and therefore did not explain significant 

variance in this relatively high functioning sample. In fact, a brief adjunctive analysis 

provided some support for this theory. Respondents from the original sample who 

reported previous medical or psychiatric diagnoses (excluding respiratory disease; see 

Table 8) were selected for use as a clinical sample (n = 306). When this sample was 
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subjected to an exploratory factor analysis in the same manner as the original sample, 5 

of the items which previously failed to load at .30 or higher on any factor were found to 

have loadings exceeding this threshold (see Table I1). It is also noteworthy that a factor 

analysis conducted by McCoy (1993) found that all 14 these items had significant factor 

loadings on an earlier version of the NSS; the sample in that study included patients seen 

at a neuropsychology office and a rehabilitation hospital in addition to university 

students. As a result, these items warrant further consideration to determine how they 

might fit into the NSS’s proposed scales, or whether it may ultimately make sense to 

eliminate some or all of these items from the measure.  

It is worth noting that of the 31.4% of the variance explained by the 3 factors, 

Factor 1 accounted for 23.03% of the total variance, which is by far the largest portion 

explained by any individual factor. This is likely due at least in part to sample 

characteristics. Approximately 15% of the sample (173 respondents) reported having 

received a previous diagnosis of one or more psychiatric disorders including anxiety, 

depression, bipolar disorder, or schizophrenia. Thus if Factor 1 is measuring emotional 

functioning as was hypothesized, it is measuring the largest and most varied area of 

impairment in the sample. By comparison, Factor 2 accounted for only 3.4% of the total 

variance. This may be related to the fact that only 4.1% of the sample (47 respondents) 

reported having been diagnosed with an attention deficit disorder, which is the type of 

impairment that would be expected to be measured on this factor that appears related to 

attention and other cognitive functions. Factor 3, which accounted for 2.94% of the total 

variance, also appears to measure an under-represented population within the sample. 

With only 1% (11 respondents) of the sample reporting previous diagnoses of 
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neurological disorders (e.g. multiple sclerosis, Parkinson’s disease), it is appears that 

there simply is not much variation in neurological functioning for this factor to explain. 

The answer as to why the overall variance explained is relatively low at 31.4% is no 

doubt similar. Since the respondents were students, faculty, and staff of a university it 

would be expected that their overall level of functioning would be relatively high. As a 

result, there is simply less overall variability, and specifically less dysfunction, to be 

accounted for.  

To examine the performance of the proposed scales, a second adjunctive analysis 

was conducted. In this study, the original sample was divided into two clinical groups, 

the first of which included individuals who reported medical diagnoses (excluding 

respiratory disease) but no psychiatric diagnoses (n = 88). The second group included 

individuals who reported psychiatric diagnoses (n = 151) but no medical diagnoses.  The 

mean standard scores for these groups on each of the three scales were reviewed. This 

analysis revealed that average scores on all three scales were approximately 10 points 

below the mean of 100 for participants with psychiatric diagnoses. Average scores for 

participants with medical diagnoses were within approximately 4 points (plus or minus) 

of the mean of 100 on each scale. These results were nearly identical regardless of 

whether or not CTT or IRT approaches were used to calculate scores. The complete 

results of these analyses are contained in Appendix J. These results suggest that the 

proposed scales may be especially sensitive to psychiatric dysfunction. The limited 

variability in scores for the medical group, however, may be related to the very small 

percentage of individuals in this sample with illnesses which would be expected to 

significantly affect neurological functioning. Overall, the lower mean scores for the 



ANALYSIS OF THE NSS  82 
 

psychiatric group lend support to the idea that these scales are sensitive to this type of 

dysfunction. It would seem reasonable to expect that average scores on these scales 

would be even lower in a more impaired sample.         

To summarize the findings of Study I in relationship to the original research 

questions it appears that:  

1. The NSS demonstrates a 3 factor structure.  

2. Items should be organized in a manner consistent with this 3 factor 

structure which produces 3 scales of approximately 30 items each.  

3. The area of neuropsychological functioning associated with each scale 

appears to be emotional, cognitive, and somatosensory functioning, 

respectively.  

Study II 

Item Response Theory analysis. IRT analyses were primarily completed so that 

this method of deriving standard scores could be compared to the CTT approach. The 

results of those comparisons are the focus of Study III. The application of IRT, however, 

also provides a rich source of information regarding the characteristics and functioning of 

individual items that can be used in the continued development of the NSS. That 

information is reviewed here.  

Item characteristic curves provide a useful means of quickly reviewing response 

probabilities; however, numerical item discrimination data provides a more useful format 

for reporting results and will be the focus of the present discussion.  A review of the item 

discrimination data shows that all 86 items retained on the 3 factors demonstrated at least 
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moderate discriminative ability (see Table 14).  In fact, 29 items demonstrated high 

discriminative ability and 30 items demonstrated very high discriminative ability.            

 Table 14 

                                 Items Grouped by Discriminative Value 

Factor # of Items Discriminate Value  

1 

10 Moderate 

8 High  

11 Very High 

2 

10 Moderate 

11 High  

9 Very High 

3 

7 Moderate  

10 High 

10 Very High 

  

This offers several possibilities in terms of retaining items for scale construction. 

One such possibility is that all 86 items identified through factor analysis could be 

retained to develop 3 primary scales on the NSS. Given that all items do in fact have 

good discriminative value in differentiating between varying traits levels, this is a 

reasonable approach. Also lending support to this idea is the fact that the reliability of 

composite scores increase as the number of items within the composite increase, provided 

the items with the composite are psychometrically sound (Reynolds, Livingston, & 

Wilson, 2006). 
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Another possibility for scale construction would be to retain only items that offer 

high or very high discriminative ability. This would seem to be a viable option because 

the analyses show that there is good representation of items with high and very high 

discriminative ability across the 3 factors.  This approach would result in the retention of 

19 items on Scale/Factor 1, 20 items on Scale/Factor 2, and 20 items on Scale/Factor 3. It 

would of course also be possible to create an even briefer screener by utilizing only the 

items with very high discriminative ability; this would produce a similar distribution with 

9 to 11 items on each scale. At the present time, the data best support the retention of all 

86 items simply because there is no data regarding how these shorter scales would 

function. This, however, is certainly worth exploring in future analyses.    

In addition to considering the overall trends of the item discrimination data, it is 

also useful to consider some individual items to illustrate why certain items may have 

more discriminative value. When considering the items from Factor 2 (related to 

cognitive functioning), we see that items 56 and 65 offer noticeably different 

discriminative values. Item 56, “My writing is so messy that it is hard to read,” offers 

moderate item discrimination with a value of .678. Considering the item content, it seems 

reasonable that this item would not be strongly discriminative. There could be any 

number of explanations for having poor handwriting ranging from an orthopedic injury to 

poor vision, all of which might prompt someone to endorse this item. As a result, the item 

may not always be highly effective in discriminating between individuals with varying 

degrees of cognitive functioning. It is, however, not surprising that it has least moderate 

discriminative value since we know that individuals with disorders such as ADHD 
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(which involves attention and other functions relevant to Factor 2) are more likely to also 

have dysgraphia (Adi-Japha, Landau, Frenkel, Teicher, Gross-Tsur, & Shalev, 2007).  

Item 65, “It is difficult for me to figure out simple problems,” has a much higher 

item discrimination value of 2.906. Again, this makes theoretical sense. If Factor 2 is 

related to cognitive skills such as attention and learning, then this item would be expected 

to be highly discriminative simply because, at face value at least, it very clearly reflects 

the variable of interest. In fact, the high discriminative value of this item not only 

supports its usefulness at the item level, but also lends support for the proposed nature of 

the latent variable associated with Factor 2. Although all of the individual items will not 

be discussed here, similar consideration of their content, item discrimination values, and 

the relationship of these elements to the underlying latent variable can offer valuable 

information regarding the structure and functioning of the proposed scales.   

Study III 

 Paired samples t-test. A paired samples t-test was conducted to see if there was a 

difference between the average sum of scores within a factor/scale depending upon 

whether or not the scores were calculated using the CTT or the IRT approach. This was 

important for determining whether or not the choice of scoring methodology resulted in 

statistically significant and/or clinically meaningful differences in scores. The results 

suggested that on average while there was a statistically significant difference, the 

clinical impact of the change was quite small. For example, on Factor 3 the difference 

between the mean of all the scaled scores calculated using CTT versus those calculated 

using IRT was only 1.38 points; this in fact represented the largest difference in mean 

scores for any of the factors. While at first this would seem to indicate that there is little 



ANALYSIS OF THE NSS  86 
 

practical difference in the method clinicians or researchers employ to calculate scores on 

the NSS, a closer look at the distribution of scores suggested that this decision has 

important implications. 

Frequency distributions. Analysis of the distribution of scores along the normal 

curve revealed that in all instances the use of scores based on IRT produced a more 

evenly distributed range of scores than did the use of CTT. This smoothing of the 

distribution produces more uniformly accurate estimates for individuals and results in a 

shift in the standard scores and percentiles associated with a given response pattern.  For 

example, on Factor 1 a respondent who received a total CTT based scaled score of 105 

could have a scaled score of 114 using IRT based scoring. These scores would fall at the 

63
rd 

and 82
nd

 percentiles, respectively. Although not overwhelming, these differences are 

noticeable and could certainly impact the interpretation of scores. Perhaps more 

compelling is the observation that a standard score of 105 that is based on CTT may 

provide a less accurate representation of a person’s functioning than would an equivalent 

standard score derived by IRT methodology.  Within this sample, for instance, a scaled 

score of 105.9 (63
rd

 percentile) calculated using CTT would be obtained by all 

respondents with a raw score of 102 on Factor 1; this is irrespective of which items they 

endorsed to obtain this score. Depending, however, on the items they endorsed, raw 

scores of 102 produced scaled scores ranging from 98.43 to 115.38 (the 44
th

 to 84
th

 

percentiles) when those same respondents’ scores were calculated using IRT. The 

principles of IRT suggest that these differences in scores occurred as a result of 

compensating for the extent to which particular responses are associated with the latent 

variable. The use of CTT to score these items misses this important piece of information 
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and risks making individuals who are functioning at the 44
th

 percentile look the same as 

individuals functioning at the 84
th

 percentile.  

Correlations. Analyses exploring the correlation between scores derived by CTT 

and scores derived by IRT on each of the factors suggested moderate to strong 

correlations between CTT and IRT based scores. This is not unexpected and suggests that 

the scores based on these factors behave in a similar, though not identical, manner 

regardless of which of these methods is employed.  

In regard to the original research questions, the analyses in Study III demonstrate 

that:  

4. Standard scores can be calculated using a CTT approach through the 

use of scale means and standard deviations provided in Appendix D.  

5. Standard scores can be calculated through the use of an IRT approach as 

demonstrated in Figure 3.  

6. Although there is a statistically significant difference between average 

scores calculated using CTT versus IRT, there is no meaningful clinical 

difference.  

7. IRT offers an advantage over CTT in that scores are more uniformly 

distributed and more closely tied to an individual’s level of functioning 

when considered on an individual basis. 

Summary 

In sum, the results of this research, though exploratory in many ways, provides an 

important foundation for the work of scaling and publishing the NSS for widespread use 

by clinicians and researchers. The results support the development of the NSS into a 
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measure of neuropsychological functioning with scales measuring the three broad 

domains of emotional, cognitive, and somatosensory functioning. Within these scales, 

individual items offered moderate, and more often, high and very high discriminative 

abilities as relates to identifying functioning within these areas. In addition, the inclusion 

of a shorter fourth scale is proposed to collect data on a subset of experimental items.  

 The question of whether scores on the NSS’s scales should derived based on IRT 

methodology versus CTT is important to consider. On one hand, CTT offers an 

advantage in that it is much easier to calculate scores in this manner; used in conjunction 

with the normative data acquired through this study, scores based on this approach can 

provide useful and objective data regarding individuals’ functioning in the measured 

areas. It might be argued, however, that use of the IRT approach provides a more 

sophisticated, and ultimately useful, means of deriving scores and measuring functioning. 

It is clear from the analyses that scores derived from IRT methods capture information 

about functioning that is missed when using CTT alone. The resulting differences in 

standard scores and their associated percentiles could have important implications for 

clinicians, researchers, and patients. As a result, there would seem to be no question that 

the IRT method offers the ideal approach to scoring the NSS. However, the real question 

of CTT versus IRT as a chosen methodology is more a question of convenience and 

accessibility at the present time. The use of an IRT based method of scoring would 

require the development of an accompanying software program that could facilitate the 

necessary calculations, a program that does not currently exist for the NSS. 

Despite the merits of an IRT approach, the above considerations suggest that the 

goal of developing the NSS to include multiple scales that can be used for clinical and 
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research purposes is best accomplished at the present time through the use of CTT. Raw 

scores for items on the proposed emotional, cognitive, somatosensory, and experimental 

scales can be summed and converted to standard scores using the approach detailed in 

Figure 2 and the data regarding scale means and standard deviations contained in Table 

D1.  This will provide meaningful scores on the three primary scales that can be used for 

further research and development. Following the approach outlined, scaled scores would 

have a mean of 100 with a standard deviation of 15. Scores on the fourth scale can be 

calculated as well, but this is likely to be less meaningful as there is no one unifying 

construct that ties these items together. Rather, this scale is included simply as a means of 

facilitating the collection of additional data regarding the functioning of these items. 

Limitations. The primary limitation of the current study is that the respondents 

are primarily high functioning individuals who are either students or employees of a 

university. As a result, conclusion cannot be drawn regarding the manner in which these 

items would function with a more diverse and/or impaired population. This limits the 

generalizability of the results to individuals with backgrounds similar to those 

represented in the study.  

Future directions. The next logical step is to replicate the present study with a 

larger and more diverse sample that mirrors the demographic characteristics of the United 

States. This would increase the generalizability of the findings. Data should also be 

collected from individuals with a variety of verified neurological and psychiatric 

disorders so that the predictive and discriminative ability of the instrument might be 

further explored. It would also be advisable to conduct another factor analysis with a 

clinical sample to compare the results with the findings of this research. Particular 
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attention should be paid to the factor loadings of the 14 experimental items in this more 

impaired sample. 

 In addition, the electronic format of the NSS should be furthered developed to 

incorporate IRT scoring methods; this would not only allow users to benefit from the 

additional information provided by IRT based scoring, but would also enhance the utility 

of the NSS as a screener of symptomatology since scores would be available immediately 

after the completing the measure. Options for administering the NSS in a paper and 

pencil format with an accompanying scoring program should also be explored in order to 

facilitate its use when patients and clinicians do not have immediate access to a 

computer. Finally, it makes sense to explore the possibility of creating briefer scales for 

the NSS using the items that have been found to offer the most discriminative ability. The 

possibility of shortening the NSS from its present form or creating a second, briefer 

screening measure should be considered further.   
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Appendix B 

Informed Consent 

Project Description: We are interested in better understanding the frequency with which 

individuals from the general population report experiencing various neurological and 

psychiatric symptoms. For this research project participants will be asked to complete an 

online questionnaire that contains a number of questions intended to assess what, if any, 

neuropsychological symptoms they have recently experienced. Participants will also be 

asked to provide some basic information related to demographic characteristics and 

medical history. Completion of this questionnaire should take approximately 15-20 

minutes. 

Data Handling and Storage Procedures: All data collected will be anonymous. 

Participants will complete the questionnaire online where their responses will be collated 

by an independent survey provider (surveygizmo.com). Participants’ names will not be 

associated with their responses. 

Requirements of participation: Criteria for inclusion in the study will be based on two 

principles: (1) the participant is at least 18 years of age at the time of the study; (2) the 

subject is interested in participating in the proposed research study and acknowledges 

acceptance of an electronic informed consent document. 

Foreseeable Risks: There are no foreseeable risks associated with this study. 

Participation is Voluntary: Your participation in this research project is voluntary and 

will not affect your relationship with Ball State University. You can withdraw from the 

project at any time without negative consequences. Please feel free to ask questions of the 

researcher before, during, and after your participation in this study.  

Questions:  Please call Jacob Lutz or Dr. Raymond Dean, Principle Investigators, at (765) 

285-8500, with any questions. For questions about your rights as a research subject, 

please contact Research Compliance, Sponsored Programs Office, Ball State University, 

Muncie, IN 47306, (765) 285-5070, irb@bsu.edu. 

Incentives: Incentives provided to participants of this study include the opportunity to be 

entered into a random drawing for the chance to receive a $20 gift card from their choice 

of either Amazon.com or Wal-Mart. Upon completing the survey participants will be 

provided with an email address where they may contact the Principal Investigator to be 

entered into the random drawing. There will be no financial expenses to participants in 

the study.  
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Researcher Contact Information 

Principal Investigator： 

Jacob T. Lutz  

Graduate Student                             

Educational Psychology, Ball State University                                                                  

Teacher’s College, Room 903, Muncie, IN  47306                                                           

Telephone: (765) 285-8500 

Email:  jtlutz@bsu.edu 

 

Faculty Supervisor:  

 

Dr. Raymond S. Dean 

Educational Psychology, Ball State University  

Teacher’s College Room 905, Muncie, IN  47306  

Telephone: (765) 285-2289  

Email:  rdean@bsu.edu 

 

I have read and understood the above Informed Consent and wish to participate in 

the described study: (Required) Yes No 

Today's Date (Required) 

Date of Birth (Required) 

Age in Years (Required) 
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Demographics 

Directions: Please answer every question. 

Gender: Male, Female 

Handedness: Right, Left, Mixed  

Ethnicity: Asian/Pacific Islander Black/African-American Caucasian Hispanic 

Other/Multi-Racial Decline to Respond 

Highest Education: Less than High School, High School/G.E.D., Some College, 

Bachelor's Degree, Some Graduate Courses, Master's Degree or Higher 

If you are currently a student, please indicate your current grade: N/A, Freshman, 

Sophomore, Junior, Senior, 1st Year Grad, 2nd Year Grad, 3rd Year Grad, 4th Year 

Grad, 21+ 

Occupation: Accounting/Finance/Banking, Administration/Clerical/Reception, 

Advertisement/PR, Architecture/ Design, Arts/Leisure/Entertainment, Beauty/Fashion, 

Buying/Purchasing, Construction, Customer Service, Education, Health Care (Physical & 

Mental), Human resources management, Management (Senior/Corporate), 

News/Information, Operations/Logistics, Planning (Meeting, Events, etc.), Production, 

Real Estate, Research, Restaurant/Food service, Sales/Marketing, 

Science/Technology/Programming, Social service, Student, Other, N/A-

Unemployed/Retired/Homemaker 

Please select all medical disorders you have been diagnosed with: N/A Cardiac 

Problems (e.g. High Blood Pressure, Heart Disease, Heart Failure, etc.) Neurological 

Disease (e.g. Multiple Sclerosis, Parkinson's Disease, etc.) Renal Disease/Renal Failure 

Respiratory Disease (e.g. COPD, Asthma, etc.) Anxiety Disorder (e.g. Generalized 

Anxiety Disorder, Panic Disorder, etc.) Attention Disorder (ADD, ADHD) Bipolar 

Disorder Depressive Disorder (e.g. Major Depressive Disorder) Psychotic Disorder 

(e.g. Schizophrenia) Other 

Please select all medications you are currently taking: N/A Antianxiety (e.g. 

Xanax, Valium, Ativan, etc.)    Antidepressant (e.g. Prozac, Zoloft, Elavil, Cymbalta, 

etc.)     Antipsychotic (e.g. Risperdal, Seroquel, Zyprexa, etc.)      Mood Stabilizer 

(e.g. Depakote. Lamictal, Lithium, etc.)      Other 
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Part A: Family/Medical History 

Directions: Read each of the following statements carefully.  If the statement is true, 

select "True".  If the statement if false, select "False".  Please answer all items. 

1. I have had a heart attack which required me to stay in the hospital: True False 

2. I have had a head injury which caused me to lose consciousness: True False 

3. I have (or had) cancer: True False 

4. I have (or had) epilepsy, convulsions or seizures (fits): True False 

5. I have (or had) high blood pressure: True False 

6. I have (or had) fainting spells: True False 

7. I have (or had) additional help for problems in school: True False 

8. I have (or had) a neurological problem (brain, spinal cord, etc): True False 

9. I have experienced periods of depression that required medication or hospitalization: 

True False 

10. There is a history of emotional (nervous) problems in my family: True False 

11. I have had (or need) treatment for use of alcohol, hallucinogens, or narcotic drugs: 

True False 

12. I have been treated for emotional problems (for my nerves): True False 

13. I have had a stroke: True False 

14. There is a history of neurological problems in my family: True False 

15. I have had problems seeing which were hot helped by eye glasses: True False 

16. I have had a major hearing problem: True False 

17. I have been told that I have (or had) a problem with my thyroid gland: True False 
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Part B 

Directions: Answer the following questions as they have applied to you for the last two or 

three months.  If the statement applies to you most of the time (almost, always), select 

number 1.  If the statement applies to you from time to time (occasionally), select number 

2.  If the statement applies to you very little of the time (almost never), select number 3.  

Finally, if the statement never applies to you, select number 4.  Please answer all items. 

18. I am easily over-excited: (1) Most Of The Time (2) From Time To Time (3) Very 

Little Of The Time (4) Not At All 

19. I think about religion: (1) Most Of The Time (2) From Time To Time (3) Very 

Little Of The Time (4) Not At All 

20. I jump from one activity to another: (1) Most Of The Time (2) From Time To 

Time (3) Very Little Of The Time (4) Not At All 

21. People seem to be against me: (1) Most Of The Time (2) From Time To Time (3) 

Very Little Of The Time (4) Not At All 

22. I feel happy: (1) Most Of The Time (2) From Time To Time (3) Very Little Of The 

Time (4) Not At All 

23. I find it hard to concentrate on my work: (1) Most Of The Time (2) From Time To 

Time (3) Very Little Of The Time (4) Not At All 

24. I have earaches: (1) Most Of The Time (2) From Time To Time (3) Very Little Of 

The Time (4) Not At All 

25. I have ringing in my ears: (1) Most Of The Time (2) From Time To Time (3) Very 

Little Of The Time (4) Not At All 

26. I am bothered by strange smells that nobody else seems to notice: (1) Most Of 

The Time (2) From Time To Time (3) Very Little Of The Time (4) Not At All 

27. I find it hard to understand what other people are saying: (1) Most Of The Time 

(2) From Time To Time (3) Very Little Of The Time (4) Not At All 

28. I see or hear strange things that other people do not: (1) Most Of The Time (2) 

From Time To Time (3) Very Little Of The Time (4) Not At All 

29. I have the strange feeling that parts of my body are changing in size or weight: 

(1) Most Of The Time (2) From Time To Time (3) Very Little Of The Time (4) Not At 

All 
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30. My speech is not clear: (1) Most Of The Time (2) From Time To Time (3) Very 

Little Of The Time (4) Not At All 

31. I have the feeling that there is a tight band around my head: (1) Most Of The 

Time (2) From Time To Time (3) Very Little Of The Time (4) Not At All 

32. I have dizzy spells: (1) Most Of The Time (2) From Time To Time (3) Very Little 

Of The Time (4) Not At All 

33. I have the feeling that things are moving but it is not like being dizzy: (1) Most 

Of The Time (2) From Time To Time (3) Very Little Of The Time (4) Not At All 

34. I have changes in my vision: (1) Most Of The Time (2) From Time To Time (3) 

Very Little Of The Time (4) Not At All 

35. I have headaches that make me sick to my stomach so that I vomit: (1) Most Of 

The Time (2) From Time To Time (3) Very Little Of The Time (4) Not At All 

36. I have a problem smelling things that I once could: (1) Most Of The Time (2) 

From Time To Time (3) Very Little Of The Time (4) Not At All 

37. I have a place on my head that hurts when I touch: (1) Most Of The Time (2) 

From Time To Time (3) Very Little Of The Time (4) Not At All 

38. I get headaches that start when I sneeze or cough or bend over: (1) Most Of The 

Time (2) From Time To Time (3) Very Little Of The Time (4) Not At All 

39. Certain parts of my body feel numb but it is not like they have "gone to sleep": 

(1) Most Of The Time (2) From Time To Time (3) Very Little Of The Time (4) Not At 

All 

40. I have changes in my vision, hearing or touch which seem to come and go: (1) 

Most Of The Time (2) From Time To Time (3) Very Little Of The Time (4) Not At All 

41. I work near paint or chemicals: (1) Most Of The Time (2) From Time To Time (3) 

Very Little Of The Time (4) Not At All 

42. I have an unusual weakness in my hands, arms, or legs: (1) Most Of The Time (2) 

From Time To Time (3) Very Little Of The Time (4) Not At All 

43. I become confused even on easy tasks: (1) Most Of The Time (2) From Time To 

Time (3) Very Little Of The Time (4) Not At All 

44. It is hard for me to keep my balance: (1) Most Of The Time (2) From Time To 

Time (3) Very Little Of The Time (4) Not At All 
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45. I have lost interest in sex: (1) Most Of The Time (2) From Time To Time (3) Very 

Little Of The Time (4) Not At All 

46. I have two or more alcoholic drinks a day: (1) Most Of The Time (2) From Time 

To Time (3) Very Little Of The Time (4) Not At All 

47. I am clumsy: (1) Most Of The Time (2) From Time To Time (3) Very Little Of The 

Time (4) Not At All 

48. I have problems controlling my bowels or bladder: (1) Most Of The Time (2) 

From Time To Time (3) Very Little Of The Time (4) Not At All 

49. It is difficult for me to keep friends: (1) Most Of The Time (2) From Time To Time 

(3) Very Little Of The Time (4) Not At All 

50. I miss things I reach to pick up: (1) Most Of The Time (2) From Time To Time (3) 

Very Little Of The Time (4) Not At All 

51. Listening in school is/was a problem for me: (1) Most Of The Time (2) From Time 

To Time (3) Very Little Of The Time (4) Not At All 

52. It is difficult for me to remember things that happened a day or two ago: (1) 

Most Of The Time (2) From Time To Time (3) Very Little Of The Time (4) Not At All 

53. I do things without thinking about what could happen: (1) Most Of The Time (2) 

From Time To Time (3) Very Little Of The Time (4) Not At All 

54. I tremble or am unable to control my body movements: (1) Most Of The Time (2) 

From Time To Time (3) Very Little Of The Time (4) Not At All 

55. I have had unusual changes in hunger or thirst: (1) Most Of The Time (2) From 

Time To Time (3) Very Little Of The Time (4) Not At All 

56. I have problems reading as well as I once could: (1) Most Of The Time (2) From 

Time To Time (3) Very Little Of The Time (4) Not At All 

57. I have difficulty walking the way I once did: (1) Most Of The Time (2) From Time 

To Time (3) Very Little Of The Time (4) Not At All 

58. My fingers tremble when I write: (1) Most Of The Time (2) From Time To Time 

(3) Very Little Of The Time (4) Not At All 

59. I become confused about what month it is or where I am: (1) Most Of The Time 

(2) From Time To Time (3) Very Little Of The Time (4) Not At All 
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60. I have stomachaches that seem to come and go: (1) Most Of The Time (2) From 

Time To Time (3) Very Little Of The Time (4) Not At All 

61. I get confused when I am asked to follow directions: (1) Most Of The Time (2) 

From Time To Time (3) Very Little Of The Time (4) Not At All 

62. I have trouble controlling my temper: (1) Most Of The Time (2) From Time To 

Time (3) Very Little Of The Time (4) Not At All 

63. I give up easily when the work seems difficult: (1) Most Of The Time (2) From 

Time To Time (3) Very Little Of The Time (4) Not At All 

64. I am afraid that something bad is going to happen to me: (1) Most Of The Time 

(2) From Time To Time (3) Very Little Of The Time (4) Not At All 

65. I do not trust anyone: (1) Most Of The Time (2) From Time To Time (3) Very Little 

Of The Time (4) Not At All 

66. I fidget a lot on jobs that I once enjoyed: (1) Most Of The Time (2) From Time To 

Time (3) Very Little Of The Time (4) Not At All 

67. I find it hard to concentrate on simple jobs: (1) Most Of The Time (2) From Time 

To Time (3) Very Little Of The Time (4) Not At All 

68. I bump into things even when I am careful: (1) Most Of The Time (2) From Time 

To Time (3) Very Little Of The Time (4) Not At All 

69. I mispronounce words that were not a problem for me 6 months ago: (1) Most Of 

The Time (2) From Time To Time (3) Very Little Of The Time (4) Not At All 

70. I have trouble cutting along a straight line with scissors: (1) Most Of The Time 

(2) From Time To Time (3) Very Little Of The Time (4) Not At All 

71. People tell me that I say the same thing over and over when I talk: (1) Most Of 

The Time (2) From Time To Time (3) Very Little Of The Time (4) Not At All 

72. I get lost in familiar places: (1) Most Of The Time (2) From Time To Time (3) Very 

Little Of The Time (4) Not At All 

73. My writing is so messy that it is hard to read: (1) Most Of The Time (2) From 

Time To Time (3) Very Little Of The Time (4) Not At All 

74. I have trouble remembering the names of familiar places or people: (1) Most Of 

The Time (2) From Time To Time (3) Very Little Of The Time (4) Not At All 
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75. My hands tremble when I hold them out straight: (1) Most Of The Time (2) From 

Time To Time (3) Very Little Of The Time (4) Not At All 

76. It is hard to stand straight when my eyes are closed: (1) Most Of The Time (2) 

From Time To Time (3) Very Little Of The Time (4) Not At All 

77. I have moods in which I become fearful: (1) Most Of The Time (2) From Time To 

Time (3) Very Little Of The Time (4) Not At All 

78. I no longer like to do things that I once enjoyed: (1) Most Of The Time (2) From 

Time To Time (3) Very Little Of The Time (4) Not At All 

79. It is very difficult for me to draw simple shapes: (1) Most Of The Time (2) From 

Time To Time (3) Very Little Of The Time (4) Not At All 

80. It is hard for me to figure out simple problems: (1) Most Of The Time (2) From 

Time To Time (3) Very Little Of The Time (4) Not At All 

81. I jumble my words when speaking: (1) Most Of The Time (2) From Time To Time 

(3) Very Little Of The Time (4) Not At All 

82. It is difficult for me to figure out simple problems: (1) Most Of The Time (2) From 

Time To Time (3) Very Little Of The Time (4) Not At All 

83. It is difficult for me to concentrate on any one thing: (1) Most Of The Time (2) 

From Time To Time (3) Very Little Of The Time (4) Not At All 

84. I have the feeling that something is wrong but I do not know what it is: (1) Most 

Of The Time (2) From Time To Time (3) Very Little Of The Time (4) Not At All 

85. I become tired easily: (1) Most Of The Time (2) From Time To Time (3) Very Little 

Of The Time (4) Not At All 

86. I tremble when writing or doing things with my hands: (1) Most Of The Time (2) 

From Time To Time (3) Very Little Of The Time (4) Not At All 

87. I have outbursts when I get angry: (1) Most Of The Time (2) From Time To Time 

(3) Very Little Of The Time (4) Not At All 

88. I feel depressed in the morning: (1) Most Of The Time (2) From Time To Time (3) 

Very Little Of The Time (4) Not At All 

89. People tell me that I am more irritable than I used to be: (1) Most Of The Time 

(2) From Time To Time (3) Very Little Of The Time (4) Not At All 
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90. I wake up frequently during the night: (1) Most Of The Time (2) From Time To 

Time (3) Very Little Of The Time (4) Not At All 

91. Getting to sleep is a problem for me: (1) Most Of The Time (2) From Time To 

Time (3) Very Little Of The Time (4) Not At All 

92. Even when I am listening carefully, I misunderstand what people are saying: (1) 

Most Of The Time (2) From Time To Time (3) Very Little Of The Time (4) Not At All 

93. I become angry with people for very little reason: (1) Most Of The Time (2) From 

Time To Time (3) Very Little Of The Time (4) Not At All 

94. I feel slowed down and it is not because I am getting older: (1) Most Of The Time 

(2) From Time To Time (3) Very Little Of The Time (4) Not At All 

95. I am uncooperative with other people: (1) Most Of The Time (2) From Time To 

Time (3) Very Little Of The Time (4) Not At All 

96. Learning new things is more difficult than it once was: (1) Most Of The Time (2) 

From Time To Time (3) Very Little Of The Time (4) Not At All 

97. I do things in public that embarrass others: (1) Most Of The Time (2) From Time 

To Time (3) Very Little Of The Time (4) Not At All 

98. Even though I try hard, I do not do my job as well as I once did: (1) Most Of The 

Time (2) From Time To Time (3) Very Little Of The Time (4) Not At All 

99. It is hard for me to think about any one thing without becoming confused: (1) 

Most Of The Time (2) From Time To Time (3) Very Little Of The Time (4) Not At All 

100. I have fainting spells where I feel weak or dizzy and then pass out: (1) Most Of 

The Time (2) From Time To Time (3) Very Little Of The Time (4) Not At All 

101. There are times when I cannot remember anything: (1) Most Of The Time (2) 

From Time To Time (3) Very Little Of The Time (4) Not At All 

102. I have blackouts after drinking alcohol: (1) Most Of The Time (2) From Time To 

Time (3) Very Little Of The Time (4) Not At All 

103. I have blurring of my vision and it is not just spots before my eyes: (1) Most Of 

The Time (2) From Time To Time (3) Very Little Of The Time (4) Not At All 

104. I have a general weakness in my muscles: (1) Most Of The Time (2) From Time 

To Time (3) Very Little Of The Time (4) Not At All 
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105. I get dizzy when I bend over: (1) Most Of The Time (2) From Time To Time (3) 

Very Little Of The Time (4) Not At All 

106. I have spells or attacks when I suddenly feel afraid: (1) Most Of The Time (2) 

From Time To Time (3) Very Little Of The Time (4) Not At All 

107. I have periods of depression or sadness that last two weeks or more: (1) Most Of 

The Time (2) From Time To Time (3) Very Little Of The Time (4) Not At All 

108. I have lost my appetite for a period of at least one week: (1) Most Of The Time 

(2) From Time To Time (3) Very Little Of The Time (4) Not At All 

109. I have periods when all I want to do is sleep: (1) Most Of The Time (2) From 

Time To Time (3) Very Little Of The Time (4) Not At All 

110. I feel like I want to die: (1) Most Of The Time (2) From Time To Time (3) Very 

Little Of The Time (4) Not At All 

111. Thoughts seem to race in my head: (1) Most Of The Time (2) From Time To Time 

(3) Very Little Of The Time (4) Not At All 

112. I become overly happy or excited for no reason: (1) Most Of The Time (2) From 

Time To Time (3) Very Little Of The Time (4) Not At All 

113. In general I think my health is good: (1) Most Of The Time (2) From Time To 

Time (3) Very Little Of The Time (4) Not At All 

114. I cry without good reason: (1) Most Of The Time (2) From Time To Time (3) 

Very Little Of The Time (4) Not At All 

115. I have to check and recheck things to make sure that I do them correctly: (1) 

Most Of The Time (2) From Time To Time (3) Very Little Of The Time (4) Not At All 

116. I forget where I put things: (1) Most Of The Time (2) From Time To Time (3) 

Very Little Of The Time (4) Not At All 

117. It is more difficult for me to deal with the demands of daily life than it once 

was: (1) Most Of The Time (2) From Time To Time (3) Very Little Of The Time (4) Not 

At All 
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Drawing Entry 

Thank you for helping with this valuable research. To be entered into a drawing for a 

chance to win an Amazon gift card please send an e-mail to: npsychstudy@gmail.com. 

Please include "Participant Entry" as the subject. You do not need to include any personal 

information in your e-mail 
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Appendix C 

Recruitment Letter 

Hello, 

 

I’m writing to let you know that you have the opportunity to participate in important 

research that looks at how often people experience a number of different thoughts and 

behaviors.  

 

Participation is simple and requires only that you fill out an online questionnaire located 

at: http://www.surveygizmo.com/s/244893/nss. Completion of the questionnaire should 

take approximately 15-20 minutes. To thank you for your valued contribution, upon 

completing the survey you will be given the opportunity to be entered into a random 

drawing for the chance to receive a $20 gift card. Winners of the random drawing will be 

permitted to choose a gift card from either Walmart or Amazon.com.  

 

Protecting the confidentiality of your responses is of the utmost importance. Accordingly, 

your responses will be completely anonymous and will not be associated with your name 

or email address. 

 

 

If you have any questions please contact: 

 

 

Principal Investigator:     Faculty Supervisor: 

 

Jacob T. Lutz, Graduate Student   Dr. Raymond S. Dean  

Educational Psychology    Educational Psychology 

Ball State University     Ball State University 

Teacher’s College Room 909    Teacher’s College Room 905 

Muncie, IN  47306     Muncie, IN  47306 

Telephone: (765) 285-8500    Telephone:  (765) 285-2289 

Email:  jtlutz@bsu.edu    Email:  rdean@bsu.edu 

 

 

 

 

 

http://www.surveygizmo.com/s/244893/nss
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Appendix D 

Table D1 

 

Means and Standard Deviations of Scale Raw Scores 

 

 

Figure D1 

 

Commands to Implement IRT Graded Response Model (grm)  

 

library(ltm) 

 

fit1 <- grm(NSS1, constrained = FALSE)  

 

factor.scores(fit,resp.patterns = NSS1) 

 

 

Figure D2 

 

Commands to Produce Item Characteristic Curves 

 

par(mfrow = c(2, 2)) 

 

plot(fit1, lwd = 2, cex = 1.2, legend = TRUE, cx = "left", xlab = "Latent Trait", cex.main 

= 1.5, cex.lab = 1.3, cex.axis = 1.1) 

 

 

 

 

 

 

 

 N Mean Std. Deviation 

Raw Scores for Factor/Scale 1 1134 96.5476 13.86312 

Raw Scores for Factor/Scale 2 1134 103.0838 11.67435 

Raw Scores for Factor/Scale 3 1134 98.7531 8.83999 

Raw Scores on Remaining Items 1134 46.2893 3.99836 
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Appendix E 

Figure E1 

Item Characteristic Curves for Factor 1 Items 
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Figure E2 

Item Characteristic Curves for Factor 2 Items 
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Figure E3 

Item Characteristic Curves for Factor 3 Items 
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Appendix F 

Table F1 

Item Discrimination Data for Factor 1 Items 

Factor 1 Items 

 Coefficients: 

Item  

Number 

Variable Extrmt1  Extrmt2  Extrmt3  Dscrmn 

4 39 -4.384   -1.960    0.509   1.124 

5 40 -5.204   -2.773   -0.796   1.263 

32 67 -3.474   -1.993   -0.610   1.367 

43 78 -4.003   -2.175   -0.906   1.049 

45 80 -3.781   -1.972   -0.222   1.163 

47 82 -2.657   -1.233    0.218   1.713 

48 83 -2.841   -1.572   -0.050   1.424 

60 95 -3.229   -1.539   -0.318   1.912 

61 96 -3.518   -1.783   -0.498   1.583 

67 101 -2.428   -1.055   -0.016   2.043 

68 102 -1.727   -0.328    0.961   1.618 

70 104 -3.633   -1.799   -0.168   1.238 

71 105 -2.327   -1.178   -0.279   2.412 

72 106 -3.176   -1.701   -0.710   1.734 

73 107 -2.363   -0.649    0.983   0.929 

74 108 -2.218   -0.550    0.889   0.968 

76 110 -3.053   -1.627   -0.429   1.804 

77 111 -2.967   -1.649   -0.739   1.797 

78 112 -4.186   -2.826   -1.151   1.401 

89 123 -3.528   -2.100   -1.160   1.816 
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90 124 -2.518   -1.282   -0.613   2.429 

91 125 -3.672   -1.917   -0.883   1.642 

92 126 -2.294   -0.600    0.547   1.853 

93 127 -3.264   -2.029   -0.964   2.070 

94 128 -1.898   -0.598    0.459   1.586 

95 129 -3.952   -1.704   -0.112   1.137 

96 130 -4.371   -2.847   -1.010   0.797 

97 131 -3.692   -1.800   -0.076   1.230 

100 134 -2.824   -1.434   -0.361   1.592 

 

Table F2 

Item Discrimination Data for Factor 2 Items 

Factor 2 Items 

 Coefficients: 

Item Variable Extrmt1  Extrmt2  Extrmt3  Dscrmn 

6 41 -2.267    0.541    2.911   1.085 

10 45 -4.392   -1.623    0.401   1.122 

13 48 -4.859   -2.789   -0.764   1.073 

26 61 -3.555   -2.121   -0.846   2.392 

34 69 -3.010   -1.653   -0.168   1.424 

35 70 -3.004   -1.083    0.563   1.543 

36 71 -4.158   -1.883    0.519   1.107 

39 74 -3.793   -2.551   -1.322   1.386 

44 79 -3.367   -1.987   -0.677   2.222 

46 81 -3.568   -1.725   -0.102   1.476 

49 84 -3.886   -2.164   -0.941   1.517 
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50 85 -2.887   -1.571   -0.392   2.100 

53 88 -3.400   -2.461   -1.262   1.147 

54 89 -3.859   -2.368   -1.014   1.431 

55 90 -4.103   -2.834   -1.686   1.756 

56 91 -4.764   -3.011   -1.191   0.678 

57 92 -4.228   -2.225   -0.613   1.190 

62 138 -4.354   -3.723   -2.258   1.351 

63 97 -3.327   -2.422   -1.260   2.768 

64 98 -3.480   -1.672   -0.095   1.433 

65 99 -3.856   -2.217   -1.147   2.906 

66 100 -2.636   -1.347   -0.105   1.868 

75 109 -3.037   -1.700   -0.283   1.994 

79 113 -3.490   -1.989   -0.731   1.596 

80 114 -5.412   -3.078   -1.225   0.879 

81 115 -3.900   -2.502   -1.354   1.506 

82 116 -3.180   -2.242   -1.315   2.738 

84 118 -4.721   -2.962   -1.480   1.515 

98 132 -2.239   -0.699    0.990   1.086 

99 133 -2.629   -0.531    1.592   1.305 
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Table F3 

Item Discrimination Data for Factor 3 Items 

Factor 3 Items 

 Coefficients: 

Item Variable         Extrmt1  Extrmt2  Extrmt3  Dscrmn 

8 43 var43    -3.728   -2.123   -0.195   0.906 

9 44 var44    -4.692   -2.340   -0.866   0.950 

11 46 var46    -4.296   -2.747   -1.298   1.255 

14 49 var49    -5.214   -2.738   -1.738   1.408 

15 50 var50    -3.796   -1.800   -0.493   1.499 

16 51 var51    -3.789   -2.123   -1.143   1.857 

17 52 var52    -4.393   -2.242   -0.733   1.411 

19 54 var54    -4.942   -3.677   -2.428   1.047 

20 55 var55    -4.725   -3.124   -2.116   1.330 

21 56 var56    -3.938   -2.667   -1.455   1.350 

22 57 var57    -4.728   -2.610   -1.593   1.130 

23 58 var58    -4.694   -2.574   -1.576   1.855 

25 60 var60    -3.964   -2.548   -1.442   1.656 

27 62 var62    -3.186   -1.856   -0.605   1.974 

33 68 var68    -4.572   -2.747   -1.197   1.705 

37 72 var72    -3.344   -2.251   -1.170   2.038 

40 75 var75    -3.922   -2.718   -1.742   1.361 

41 76 var76    -3.380   -2.268   -1.376   2.200 

42 77 var77    -4.944   -3.626   -2.134   1.712 

51 86 var86    -3.559   -1.819   -0.456   1.400 
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52 87 var87    -3.879   -2.751   -1.725   1.637 

58 93 var93    -3.185   -2.230   -1.166   1.603 

59 94 var94    -3.078   -2.387   -1.304   1.739 

69 103 var103   -3.041   -2.075   -1.129   2.396 

86 120 var120   -4.219   -2.577   -1.681   1.650 

87 121 var121   -3.310   -2.243   -1.198   1.787 

88 122 var122   -3.278   -2.020   -0.727   1.553 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



ANALYSIS OF THE NSS  131 
 

Appendix G 

Table G1 

Correlations for Raw-based Scaled Scores 

Correlations 

 Scaled 

Scores 

from 

Raw 

Scores 

(Factor 

1 

Items) 

Scaled 

Scores 

from 

Raw 

Scores 

(Factor 

2 

Items) 

Scaled 

Scores 

from 

Raw 

Scores 

(Factor 

3 

Items) 

Scaled 

Scores 

from 

Theta 

Scores 

(Factor 

1 

Items) 

Scaled 

Scores 

from 

Theta 

Scores 

(Factor 

2 

Items) 

Scaled 

Scores 

from 

Theta 

Scores 

(Factor 

3 

Items) 

Scaled 

Scores 

from 

Raw 

Scores 

(Factor 1 

Items) 

Pearson 

Correlation 

1 .713
**

 .629
**

 .952
**

 .695
**

 .639
**

 

Sig. (2-

tailed) 

 .000 .000 .000 .000 .000 

N 1134 1134 1134 1134 1134 1134 

Scaled 

Scores 

from 

Raw 

Scores 

(Factor 2 

Items) 

Pearson 

Correlation 

.713
**

 1 .653
**

 .697
**

 .930
**

 .672
**

 

Sig. (2-

tailed) 

.000  .000 .000 .000 .000 

N 1134 1134 1134 1134 1134 1134 

Scaled 

Scores 

from 

Raw 

Scores 

(Factor 3 

Items) 

Pearson 

Correlation 

.629
**

 .653
**

 1 .596
**

 .605
**

 .882
**

 

Sig. (2-

tailed) 

.000 .000  .000 .000 .000 

N 1134 1134 1134 1134 1134 1134 

**. Correlation is significant at the 0.01 level (2-tailed). 
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Table G2 

Correlations for IRT-based Scaled Scores 

Correlations 

 Scaled 

Scores 

from 

Raw 

Scores 

(Factor 

1 

Items) 

Scaled 

Scores 

from 

Raw 

Scores 

(Factor 

2 

Items) 

Scaled 

Scores 

from 

Raw 

Scores 

(Factor 

3 

Items) 

Scaled 

Scores 

from 

Theta 

Scores 

(Factor 

1 

Items) 

Scaled 

Scores 

from 

Theta 

Scores 

(Factor 

2 

Items) 

Scaled 

Scores 

from 

Theta 

Scores 

(Factor 

3 

Items) 

Scaled 

Scores 

from 

Theta 

Scores 

(Factor 1 

Items) 

Pearson 

Correlation 

.952
**

 .697
**

 .596
**

 1 .734
**

 .656
**

 

Sig. (2-

tailed) 

.000 .000 .000  .000 .000 

N 1134 1134 1134 1134 1134 1134 

Scaled 

Scores 

from 

Theta 

Scores 

(Factor 2 

Items) 

Pearson 

Correlation 

.695
**

 .930
**

 .605
**

 .734
**

 1 .688
**

 

Sig. (2-

tailed) 

.000 .000 .000 .000  .000 

N 1134 1134 1134 1134 1134 1134 

Scaled 

Scores 

from 

Theta 

Scores 

(Factor 3 

Items) 

Pearson 

Correlation 

.639
**

 .672
**

 .882
**

 .656
**

 .688
**

 1 

Sig. (2-

tailed) 

.000 .000 .000 .000 .000  

N 1134 1134 1134 1134 1134 1134 

**. Correlation is significant at the 0.01 level (2-tailed). 
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Appendix H 

                         Figure H1 

                        Histograms for Factor 1 Items 
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                         Figure H2 

                         Histograms for Factor 2 Items 
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    Figure H3 

               Histograms for Factor 3 Items 
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Appendix I 

Table I1 

Factor Loadings of Experimental Items in Clinical Subset 

Not Assigned to a Factor (Experimental) 

Item Var. 

 

Factor Loadings 

Factor 

1 

Factor 

2 

Factor 

3 

1 36 I am easily over excited .329 -.020 -.288 

2 37 I think about religion .211 .012 -.024 

3 38 I jump from one activity to another .383 -.040 -.022 

7 42 I have earaches .203 .039 .109 

12 47 I have the strange feeling that parts of my body are 

changing in size or weight 

.427 -.148 -.061 

18 53 I have headaches that make me sick to my stomach so 

that I vomit 

.263 .044 -.087 

24 59 I work near paint or chemicals .079 .205 .034 

28 63 I have lost interest in sex .162 -.063 -.010 

29 64 I have two or more alcoholic drinks a day -.034 .032 .055 

30 65 I am clumsy .560 .096 -.054 

31 66 I have problems controlling my bowels or bladder .181 .061 -.011 

38 73 I have had unusual changes in hunger or thirst .601 -.005 .085 

83 117 I have fainting spells where I feel weak or dizzy and 

then pass out 

.236 .078 .043 

85 119 I have blackouts after drinking alcohol .047 -.005 -.070 

 

Note. Items loading at or above .30 are in bold. 
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Appendix J 

Table J1 

Mean Scaled Scores of Psychiatric Subset  

 N Mean Std. 

Deviation 

CTT Scaled Scores (Scale 1 Items) 151 88.1002 17.94597 

CTT Scaled Scores (Scale 2 Items) 151 91.6470 18.94958 

CTT Scaled Scores (Scale 3 Items) 151 93.5867 19.00449 

IRT Scaled Scores (Scale 1 Items) 151 88.0454 14.77684 

IRT Scaled Scores (Scale 2 Items) 151 91.8508 15.53096 

IRT Scaled Scores (Scale 3 Items) 151 93.1394 14.80791 

 

Table J2 

Mean Scaled Scores of Medical Subset 

 N Mean Std. 

Deviation 

CTT Scaled Scores (Scale 1 Items) 88 103.8339 12.16724 

CTT Scaled Scores (Scale 2 Items) 88 103.0607 13.51090 

CTT Scaled Scores (Scale 3 Items) 88 97.7387 14.96332 

IRT Scaled Scores (Scale 1 Items) 88 104.4119 12.49686 

IRT Scaled Scores (Scale 2 Items) 88 102.7605 13.96068 

IRT Scaled Scores (Scale 3 Items) 88 96.5662 12.18013 

 


