Neuro-QOL Measurement System
(J.K. Austin, April 2012)
The development of the Neuro-QOL (Quality of Life in Neurological Disorders) Measurement System was a collaborative effort of the National Institute of Neurological Disorders and Stroke and a number of partnering institutions. The Neuro-QOL Group (D. Cella, PI) (Click here for the Neuro-QOL website) designed a generic and modular approach to quality of life (QOL) assessment using expert interview, patient focus groups, large samples, and advanced psychometric methods based on item-response theory. This measurement system was designed to be responsive to the needs of researchers in a variety of neurological disorders (including epilepsy) and to facilitate comparisons of data across clinical trials in different diseases.
The Neuro-QOL measurement system provides a set of self-report measures, in English and Spanish, which span general functioning as well as important symptoms and issues relevant to patients with neurological disorders and their caregivers. The major domains for the QOL measures are physical, mental, and social. Sub-domains for physical are function/health and symptoms and sub-domains for mental are emotional health and cognitive health. See Tables 1 through 4 for domains and sub-domains for adults and children. Complete information on scales for all domains and sub-domains in Tables 1 through 4 were not available when this report was prepared. Investigators are encouraged to refer to the Neuro-QOL website (Click here for the Neuro-QOL website) for the most recent information about and copies of all instruments.
Physical- Function/Health Neuro-QOL Domains for Adults and Children Data Table 1
	Domain
	Adult Measures
	Children Measures

	Physical- Function/Health
	Lower Extremity Function (Mobility)
Upper Extremity Function (Fine Motor, ADLs)
Bowel Function
Urinary/Bladder Function
Sexual Function
	Lower Extremity Function (Mobility)
Upper Extremity Function (Fine Motor, ADLs)

	Symptoms
	Sleep Disturbance
Fatigue
	Pain
Fatigue


Mental- Emotional Health Neuro-QOL Domains for Adults and Children Data Table 2
	Domain
	Adult Measures
	Children Measures

	Mental- Emotional Health
	Depression
Anxiety
Stigma
Positive Affect and Well Being
Emotional and Behavioral Dyscontrol
End of Life Concerns
	Depression
Anxiety
Stigma
Anger


Cognitive Health Neuro-QOL Domains for Adults and Children Data Table 3
	Domain
	Adult Measures
	Children Measures

	Cognitive Health
	Applied Cognition – General Concerns
Applied Cognition – Executive Function
Communication
	Applied Cognition – General Concerns


Social Neuro-QOL Domains for Adults and Children Data Table 4
	Domain
	Adult Measures
	Children Measures

	Social
	Satisfaction with Social Roles and Activities
Ability to Participate in Social Roles & Activities
	Social Relations – Interaction with Peers
Social Relations – Interaction with Adults


Most Neuro-QOL instruments are calibrated item banks that can be administered as a computerized adaptive test (CAT) or as fixed-length short forms. The remaining are uncalibrated scales. The following instruments (see Table 5) are available as of September 30, 2010.
Neuro-QOL Instruments Data Table 5
	Domain
	Format
Adult/Pediatric
	Adult, # of Items in Bank or Scale
	Adult, # of Items in Short Form
	Pediatric, # of Items in Bank or Scale
	Pediatric, # of Items in Short Form

	Anxiety
	Bank/Bank
	21
	8
	19
	8

	Depression
	Bank/Bank
	24
	8
	17
	8

	Anger
	NA/Bank
	NA
	NA
	8
	NA

	Fatigue
	Bank/Bank
	19
	8
	13
	8

	Upper Extremity Function - Fine Motor, ADL
	Bank/Scale
	20
	8
	20
	NA

	Lower Extremity Function –Mobility
	Bank/Scale
	19
	8
	20
	NA

	Applied Cognition- Executive Function
	Bank/NA
	13
	8
	NA
	NA

	Applied Cognition- General Concerns
	Bank/Bank
	18
	8
	14
	8

	Emotional and Behavioral Dyscontrol
	Bank/NA
	18
	8
	NA
	NA

	Positive Affect and Well-Being
	Bank/NA
	23
	9
	NA
	NA

	Sleep Disturbance
	Bank/NA
	8
	NA
	NA
	NA

	Ability to Participate in Social Roles and Activities
	Bank/NA
	45
	8
	NA
	NA

	Satisfaction with Social Roles and Activities
	Bank/NA
	45
	8
	NA
	NA

	Social Relations - Interaction with Peers
	NA/Bank
	NA
	NA
	16
	8

	Social Relations - Interaction with Adults
	NA/Domain Being Identified
	NA
	NA
	9
	NA

	Stigma
	Bank/Bank
	24
	8
	18
	8

	Pain
	NA/Bank
	NA
	NA
	10
	NA

	Communication 
	Scale/NA
	5
	NA
	NA
	NA

	End of Life Concerns*
	Item Pool**
	79
	79
	NA
	NA

	Bowel Function*
	Item Pool**
	58
	58
	NA
	NA

	Urinary/Bladder Function*
	Item Pool**
	136
	136
	NA
	NA

	Sexual Function*
	Item Pool**
	61
	61
	NA
	NA


NA = not applicable 
*   Available in English only. All other instruments are available in English and Spanish
** These item pools are not yet available as scored instruments
Using the Neuro-QOL Measures
Neuro-QOL instruments are available for research purposes and there is no charge to use any of the instruments. Copies of instruments are available in the Item Banks and Short Forms section of the website. The User Manual provides information on scoring and the Final Report provides information on psychometric properties of the short forms. Because the Neuro-QOL instruments were developed based on data collected on a computer platform, they can be easily used for data collection on the internet or personal computer-based applications with screen presentations of individual items. Assessment Center is an example of an online data collection platform. Neuro-QOL items are available at the Assessment Center website by request.
Because the instruments are not disease-specific measures, investigators need to consider which domains of self-reported health are of interest for epilepsy and for a given study methodology. Once the investigator has selected the domains of interest, the next step is to select between two instrument types: (a) calibrated item banks that can be administered as a computerized adaptive test (CAT) or (b) fixed-length short forms (short form).
Computerized Adaptive Tests
Computerized adaptive tests (CAT) work by choosing the questions that are best suited for a participant based on their answers to earlier questions. When data is collected in this manner, Neuro-QOL CATs can be automatically scored as they are being administered. Investigators interested in pursuing the CAT option should contact the project manager for Neuro-QOL, Vitali Ustsinovich, at v-ustsinovich@northwestern.edu.
[bookmark: _GoBack]Short Forms
A short form is of fixed length with all participants responding to the same items. Each short form is comprised of 8 – 9 items that were selected from the respective item bank. Items have five response options (e.g., 1=Not at all, 2=A little bit, 3= Somewhat, 4=Quite a bit, 5=Very much). Physical domain items focus on current functioning. For most of the mental and social domains the recall period is 7 days. To estimate timing, investigators should consider that respondents generally can answer 5 questions per minute.
Scoring information is in the User Manual. Short forms require manual scoring. For a given short form, each response option is assigned a value (e.g., 1=Not at all). To find the total raw score, sum the values of the response to each question. For example, for an 8-item scale with 5 response options, the lowest possible raw score is 8 and the highest possible raw score is 40. The user manual has scoring tables to translate the total raw score into an IRT-based T-score for each participant. A higher T-score represents more of the concept being measured.
Selected Short Forms for Adults
Sample
As part of the field testing, items were administered to 119 adults (Mean = 47.3, range 18-93) with epilepsy who were primarily male (51%), white (85%), and non-Hispanic (75%). Their epilepsy ranged in severity from severe (> 2 seizures per month) to mild (no seizures in the past year). The mean number of seizures in the past 3 months was 10.7 (SD = 37.6). The average length of time since onset was 18.5 years (SD = 13.9). Approximately 95% were taking medication for their epilepsy and 64% were on polytherapy. Of this sample, 12% had prior epilepsy surgery.
Validity
Convergent and discriminant validity were good with correlations in the expected directions. Compared to the general population reference group, patients with epilepsy reported significantly worse cognitive and social functioning, similar levels of physical functioning, and higher levels of positive affect and well-being. Patients with epilepsy showed similar levels of stigma, higher levels of anxiety, and lower levels of depression, sleep disturbance, fatigue, and sense of emotional and behavioral dyscontrol than a clinical neurological population. Significant group differences were observed between quartile groups on Seizure Severity and Anxiety, Depression, Emotional and Behavioral Dyscontrol, Fatigue, Positive Affect and Well-Being, Sleep Disturbance, Stigma, and Upper Extremity - Fine Motor, ADL. There was initial evidence of responsiveness.
Reliability
Internal consistency reliability and 1-week test-retest reliability of selected short forms for the 119 adults with epilepsy are presented in Tables 6 through 8. Cronbach alphas ranged from 0.86 to 0.96. Intraclass correlation coefficients (ICCs) ranged from 0.57 to 0.89.
Physical Psychometric Properties for Selected Adult Short Forms Data Table 6
	Neuro-QOL Short Form - PHYSICAL
	α
	Test-retest ICC

	Lower Extremity Function – Mobility
	0.92
	0.89

	Upper Extremity Function – Fine Motor, ADL
	0.88
	0.87

	Sleep Disturbance
	0.86
	0.77

	Fatigue
	0.95
	0.81


Mental Properties for Selected Adult Short Forms Data Table 7
	Neuro-QOL Short Form - MENTAL
	α
	Test-retest ICC

	Depression
	0.96
	0.82

	Anxiety
	0.94
	0.81

	Stigma
	0.91
	0.83

	Positive Affect & Well Being
	0.95
	0.81

	Emotional and Behavioral Dyscontrol
	0.93
	0.84

	Applied Cognition – General Concerns
	0.94
	0.82

	Applied Cognition – Executive Function
	0.94
	0.87


Social Properties for Selected Adult Short Forms Data Table 8
	Neuro-QOL Short Form - SOCIAL
	α
	Test-retest ICC

	Ability to participate in social Roles and Activities
	0.94
	0.57

	Satisfaction with Social Roles and Activities
	0.89
	0.72


Selected Short Forms for Children
Sample
The 61 children involved in field testing were ages 10 to 18 years (Mean = 13.4, SD = 2.6). Most (62.3%) were male, white (75.9%), and non-Hispanic (75.4%). All were taking medication for their seizures. Seizure frequency was as follows: 17.8% daily, 13.3% weekly, 35.6% monthly, and 33.3% yearly.
Validity
Convergent validity associations were of expected strength and direction. Children with epilepsy had higher functioning and lower symptoms on all domains compared to the reference group. Correlations between short form domains and those on other quality of life scales with similar domains were in the expected direction. Responsiveness was less than was expected, which the developers attributed to the high functioning sample of children with epilepsy. Few subjects reported that they were getting worse at the 6-month follow up.
Reliability
Internal consistency reliability and test-retest reliability for selected short forms are presented in Tables 9 through 11. Cronbach’s alphas were generally strong and ranged from 0.76 to 0.87. Intraclass correlation coefficients (ICCs) were acceptable and ranged from 0.44 (for Stigma) to 0.94 (for Upper extremity function – Fine Motor, ADL).
Physical Psychometric Properties for Selected Child Short Forms Data Table 9
	Neuro-QOL Short Form - PHYSICAL
	α
	Test-retest ICC

	Lower Extremity Function – Mobility 
	0.77
	0.78

	Upper Extremity Function – Fine Motor, ADL
	0.86
	0.94

	Pain
	0.87
	0.61

	Fatigue
	0.80
	0.52


Mental Psychometric Properties for Selected Child Short Forms Data Table 10
	Neuro-QOL Short Form - MENTAL
	α
	Test-retest ICC

	Depression
	0.85
	0.69

	Anxiety
	0.76
	0.67

	Stigma
	0.79
	0.44

	Applied Cognition – General Concerns
	0.86
	0.69


Social Psychometric Properties for Selected Child Short Forms Data Table 11
	Neuro-QOL Short Form - SOCIAL
	α
	Test-retest ICC

	Social Relations – Interactions with Peers
	0.86
	0.58
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