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Additional sites to be added in the future upon evaluation and approval by primary site PI. All will be expected to follow GCP regulations and each will obtain IRB approval prior to initiation of the protocol and VM/IRB will be notified of the addition of outside sites via a study modification through eProtocol.
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PRECIS


Study Title

Word Fluency Test (WFT) – Multi-site Study

Objectives
Verbal fluency has been one of the hallmarks of neuropsychological assessments that is routinely a central core component of such evaluations.  The capacity to verbalize words is integral in assessing language skills.  Verbal fluency is a cognitive function that requires retrieving from memory, includes executive control of such process including attention, selective inhibition, mental set shifting while also maintaining set, internal response generation and self-monitoring.  The two most common formats are by semantic category, such as animals or fruits, or phonemic, such as words that begin with a specific letter (aka letter fluency).  Having difficulty in this capacity can occur at any age though is more often experienced in older adults and individuals with neurological conditions affecting language areas of the brain (e.g., epilepsy, strokes, concussions/TBI’s, etc.).  
Earliest information on Word Fluency Tests (WFT’s) have their roots in the late 1930’s by Thurstone who developed the Thurstone WFT as part of the Primary Mental Abilities Test.  Over the years several other versions have been developed with the vast majority using the same 3 letters, FAS.  Alternate lists of letters have been developed using CFL, as well as a lesser known version using PRW, but are not as much in use due to limited norms.  Problematic in the field is having a matched alternate version of a WFT.
The primary objective of this study is to develop an alternate WFT using a between-group and within-group model, and to obtain the data from both clinical patients and control subjects administering the most common letters FAS and to compare that data to an alternate set of letters proposed by this study using letters MDH.  In order to ensure comparable groups are captured, it is necessary to administer several other cognitive screening measures such as effort, estimated premorbid intelligence, processing speed, brief emotional status, brief history information and demographics information.
A second objective has to do with the difficulty of the various versions that have been developed over many decades.  Each has administration, scoring and norming challenges.  This protocol attempts to resolve this by developing the Word Fluency Test (WFT) in such a way that the specific instructions are included with the test and the instructions, which cases administration errors.  Additionally, specific scoring rules and a list of response exclusions will be provided for easy reference.  
This is the follow up study to the single-site National Association of Psychometrists – Word Fluency Test (NAP-WFT) (IRB16099).  Preliminary results from the pilot study so far indicate the two versions are equivalent.  This study aims to demonstrate the reproducibility of that data across multiple users with a larger population.  
In summary, most patients are referred for a neuropsychological assessment due to memory or cognitive concerns – of which verbal fluency is a significant assessment indicator of possible dysfunction.  Being able to adequately assess these language skills with appropriate tools can often be challenging when the field is heavily reliant on only one format (FAS).  

Design Outcomes
This study will utilize both between-group and within-group analyses to determine whether or not a revised set of test instructions result in significantly different performances on a verbal fluency task using different letters.  The study will be observational/interview and cross-sectional.  Outcome objectives will be to compare subject’s performance in the WFT using the traditional letters of FAS to the WFT with letters MDH.  

Interventions and Duration

No interventions are being used in this study.  Data collection is expected to be completed in approximately 18-24 months.  

Sample size and Population
There will be two groups of subjects in this study – the Patient Group and the Control Group.  Each group will have approximately 1500 for a total population of approximately 3000.  Approximately 200 subjects are expected to be recruited from Virginia Mason.  The Patient Group will be volunteers from the clinical population who have been referred for a neuropsychological assessment.  Most of these are adults in the age range of 20-65 though a few may be outside this age range, with the most common referral question being memory loss.  Other referral types may include ADD/ADHD, cognitive concerns, obtaining a baseline assessment due to family history of dementia except those with documented language impairment, etc.  If no cognitive issues are diagnosed, the Subject may be converted to the Control Group.
The Control Group will consist of volunteers who have not been referred for a neuropsychological assessment, which will most often include family members or friends who attend the assessment with the referred patient.  

1. STUDY OBJECTIVES
Primary Objectives
This multi-site study will provide comparison data on the reliability and validity of the WFT using the letters MDH compared to the FAS letters currently in clinical use.  The hypothesis of this study is that the WFT letters MDH will be equivalent to the FAS letters; while the null hypothesis will find insignificant correlation.  

  
Secondary Objectives
This study will determine if the format used in this trial improves the administration of the WFT, reducing scoring errors.  

2. BACKGROUND
Rationale
The FAS letters have been in use for 80+ years with few good alternate versions.  This study will attempt to develop an alternative version comparable to the FAS letters currently in clinical practice.  
Populations consist of two groups, patient and control.  Subjects will participate in the study in a face-to-face format to ensure test security and in a controlled environment to ensure maximum performance.  The study will be described to each patient and control subject and they are free to be included or decline with no impact on their care.  
Measures for control subjects were selected for their minimum time involvement to administer while maximizing the ability to obtain matching data for comparing to the patient group. 
Verbal consent will be obtained.  The study will be presented to each participant with the IRB approved Information Sheet.  Waiver of written consent is requested as this is a low risk non-interventional study.
Risks to Subjects
The psychological risks to study subjects are anticipated to be minimal.  In the pilot study (IRB#16099) there were no issues observed or reported.  Any possible psychological risks are limited and short-lasting, and would most likely result from test anxiety.  
There is also a minimal risk of a breach in confidentiality that could result in an invasion of privacy.  We aim to reduce the risk of disclosure by de-identifying data collected. The method if de-identification of Protected Health Information (PHI) will be explained during the consent process.  No information will be entered into REDCap that can identify subjects.  The PI will assign a location ID while each site assigns a 4-digit chronological numeric code independent of the PI and statistician, as noted in the Information Sheet (oral consent).

3. STUDY DESIGN
This study will utilize both between-group and within-group analyses to determine whether or not a revised set of test instructions and the letter used result in significantly different performances on an alternate WFT.  The study will utilize a group of subjects who are seen for a clinical neuropsychological assessment who will be compared against a sample of individuals who represent a control group not referred for a clinical neuropsychological assessment (in most cases an accompanying family member of the clinical patient). The study will be observational and cross-sectional. 

4. TARGET STUDY POPLUATION SPECIFICS
Inclusion Criteria

· Age >18,
· English is subject’s first language,
· Passed effort measure(s),
· Education > 6th grade,
· All education in the USA, Canada or UK,
· Oriented (no more than 2 errors on Orientation and Information)
· Neuropsychologically assessed as naïve in the past 12 months
· Able and willing to provide verbal consent for participation in the study
Exclusion Criteria

· Have a known condition that may limit their verbal fluency abilities
· Does not understand, too impaired or is too confused by the WFT instructions following 2 attempts.
· PHQ-9/GAD-7 > 12 on either

Data Collection Procedures
Each subject will be interviewed using the measures below.  Subjects will be recruited into the Patient Group from the clinical population as well as their accompanying family members &/or friends who will make up the Control Group.  Each subject must meet the inclusion/exclusion criteria.
Because there are several versions of the FAS letter fluency test in use several test forms are included in the attachments so that each site can use the particular version their site uses in their clinical setting.  Each site shall only use ONE version of the FAS letter fluency test in addition to the study letters (MDH) for a total of 6 fluency letter trials.  
The  study battery consists of the following measures – each site can use their own testing forms if preferred:
· History Questionnaire – to screen for exclusion criteria
· Orientation and Information – to determine if subject is adequately oriented
· PHQ-9/GAD-7 – subject is screened for symptoms of depression and anxiety
· Animals – subject is to name as many animals as possible in 60-seconds as a measure of category fluency. 
· WFT – subject is to name as many words beginning with the MDH letters, each for 60-seconds as a measure of word fluency.  MDH letters are administered first on odd days of the month followed by letters FAS.
· FAS – subject is to name as many words beginning with the letters FAS for 60-seconds as a measure of word fluency.  FAS letters are administered first on even days of the month followed by letters MDH.  
· STROOP –Words – is a verbal processing speed measure where the subject has to read words as quickly as possible in 45-seconds.
· At least one effort measure will be administered to ensure subject is putting forth adequate effort.  The Control Group will be administered the Dot Counting Test (DCT) – subject must count grouped and ungrouped dots as quickly as possible.  Patient Group must meet minimum cutoff scores on whatever effort measure they are administered as part of their clinical assessment to ensure effort was put forth – if no effort measure is part of the Patient Group subjects clinical test battery then the DCT is to be added.  
· WTAR (Wechsler Test of Adult Reading) – subject is to read a list of words aloud as a measure of premorbid verbal intelligence.

Patient Group

Patients will be introduced to the study following the script and offered the Information Sheet. 

Patient group participants will consist of those who have been referred for a neuropsychological assessment.  The WFT study measure will be included in their clinical assessment, which will add approximately 5 minutes to their typical clinical assessment.  Patients will receive their typical clinical neuropsychological assessment with a few minor adjustments in the test order administered – administering the study measures and effort measure earlier in the assessment to ensure capturing their best performance before the participant may become fatigued.  The table below describes the recommended test order:





Patient Group

	
Odd Numbered Days of the month

	
Even Numbered Days of the month

	1. Obtain oral consent
	1. Obtain oral consent

	2. History Questionnaire + PHQ-9/GAD-7*
	2. History Questionnaire + PHQ-9/GAD-7*

	3. Orientation and Information 
	3. Orientation and Information 

	4. ANIMALS***
	4. ANIMALS*** 

	5. MDH+FAS letters***
	5. FAS+MDH letters***

	6. Stroop Test*** 
	6. Stroop Test*** 

	7. At least one effort measure (DCT preferred)
	7. At least one effort measure (DCT preferred)

	8. WTAR** ***
	8. WTAR** ***

	9. Continue with the rest of the clinical assessment 
	9. Continue with the rest of the clinical assessment 



Testing Forms:
Administer category ANIMALS before either MDH or FAS 
Administer items 1-8 above in first 60-minutes of test battery to ensure testing fatigue is not an issue
Administer MDH before FAS on odd days; Administer FAS before MDH on even days – use only one set of instructions from the measure administered first = SAME instructions for all 6 letters.
Add the measures above to the clinical assessment if not already included
* PHQ-9/GAD-7 may be administered later in the test battery when other questionnaires are typically administered
** The TOPF may be substituted for the WTAR if that is part of your site’s clinical assessment, though the WTAR is preferred
*** you may use your own test forms as needed; In your clinical assessment use your standard test forms you use in your practice and supplement any study test forms not part of that test battery from the Control test form packet(s).


Control Group

	
Odd Numbered Days of the month

	
Even Numbered Days of the month

	1. Obtain oral consent
	1. Obtain oral consent

	2. History Questionnaire + PHQ-9/GAD-7
	2. History Questionnaire + PHQ-9/GAD-7

	3. Orientation and Information
	3. Orientation and Information

	4. ANIMALS
	4. ANIMALS

	5. MDH+FAS letters
	5. FAS+MDH letters

	6. Stroop – Word trial only
	6. Stroop – Word trial only

	7. Dot Counting Test
	7. Dot Counting Test

	8. WTAR
	8. WTAR



Testing Forms:
2 packets of test forms are provided – one for odd days of the week and one for even days of the week = use appropriate test form packet.
Administer MDH before FAS on odd days; Administer FAS before MDH on even days – use only one set of instructions from the measure administered first = SAME instructions for all 6 letters.




Control Group

Control group subjects will be selected mostly from the family members &/or friends who accompany the patients who have been referred for a clinical assessment.  Each subject in the Control Group will be screened using a 1-page history checklist and emotional screener to determine if they meet eligibility criteria.  Their participation in this study will consist of a very brief assessment estimated to take approximately 15-20 minutes.  

5. STATISTICAL CONSIDERATIONS
General Design Issues
This study will utilize both between-group and within-group analyses to determine whether or not a revised set of test instructions and letters result in significantly different performances on a verbal fluency task.  The study will utilize a Patient Group of clinical subjects who were seen for a clinical neuropsychological assessment will be compared to a Control Group data, which consists of subjects not referred for a clinical neuropsychological assessment. The study will be observational and cross-sectional. 
Outcomes
Primary outcome:
Between-group differences (clinical cases vs. controls) on two versions of a verbal fluency task as well as the secondary memory recognition task.  
Secondary outcomes
Within-group differences on two versions of verbal fluency tasks.

Sample size and accrual
In order to detect a moderate effect size (Cohen’s d = 0.52) a sample size of about 3000 (1500 in each group) will be needed.  This will allow the use of a two-sample t-test to test significant group differences with 80% power with a significance level of 0.05.
Within each of the group performance on different versions of the same test will be compared. Using the sample sizes above will achieve 97% power for each group given an effect size of d = 0.50 with a significance level of 0.05 using paired t-test.
Additional correlation analyses will be used to assess the linear relationship between the two versions of the verbal fluency test.  Using a sample size of 1500 for each group will yield 99% power assuming a correlation coefficient of 0.60 with a significance level 0.05.
Sample size and power calculations were carried out using G*Power 3.1.
Data Monitoring

The Clinical Research Program will assess the risk of this trial and will devise and implement an internal monitoring and/or auditing plan for this trial. This plan will be revised as necessary during the life of the trial based upon a variety of factors, including but not limited to: protocol amendments, staff turnover, enrollment metrics, and compliance issues noted. 
Data Analyses
Between-group differences will be assessed using a 2-sample t-test.  Additional analyses that adjust age, education, and gender will use a linear regression model.

 Within-group differences will be assessed using a paired t-test. 

Additional analyses may be performed as appropriate.  Data collected in the pilot study (IRB#16099) may be included in the analysis.


DATA COLLECTION
Records to be kept
Information from the Data Sheet and the raw data from the study tests will be entered into REDCap by each site’s study coordinator.  
Each subject will be assigned a subject ID that does not link to any PHI or other identifiers.  The PI will assign a location ID while each site assigns a 4-digit chronological numeric code independent of the PI and statistician.  Each site will have access only to their own data/subject's information in REDCap via secured login, while PI and statistician will have access to all entered REDCap data, again via secured login.  Raw data (E.g. paper questionnaires) will be kept in a locked location by each site and coded according to the de-identification method mentioned.

Secure Storage of Data

Each site will keep completed Data Sheets secured in a locked file cabinet.  The retention period will be at least 2-years after the analysis has been completed; or each site will follow their institution’s policy for record retention following the 2 year period.  All study records for Virginia Mason participants will be kept for at least 10 years per institutional policy.

All study data from paper records will be entered into REDCap and paper records will be stored in a secured location.  Only the Virginia Mason PI and Statistician will have access to all sites’ REDCap data while each site will only have access to their own respective REDCap data based. 
6. HUMAN SUBJECTS
Institutional Review Board (IRB) Review and Informed Consent

This protocol and any subsequent modifications will be reviewed and approved by the IRB at Benaroya Research Institute at Virginia Mason for the primary site at Virginia Mason.  Each additional site will obtain IRB approval at either their local IRB of record, or by utilizing the IRB at Benaroya Research Institute. 
Study Modification/Discontinuation
The study may be modified or discontinued at any time by the IRB, or other Government agencies as part of their duties to ensure that research subjects are protected.


PUBLICATION OF RESEARCH FINDINGS

Publication of the results of this study will be governed by the policies and procedures of the publishing journal.
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