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1. INTRODUCTION

All Field Centers (FCs) are commended for your extended efforts in completing MESA Exam 1 and especially with respect to all the Quality Control procedures.  Quality control is something we all love to hate and hate to love but will embrace knowing that Quality Control measures are extremely important in a complex, multi-center study like MESA.   

· The most fundamental components in any medical study are the measurements obtained.

· Measurements form the foundation for scientific inference and clinical decision-making. 

· Conclusions reached regarding the natural history, treatment, and prevention of disease depend inherently on the measurements taken and will only be as reliable as the data upon which they are based.  

As noted in the Exam 1 Quality Control Manual of Operations (QC MOP), it is worth restating Fleiss’ comment on the importance of obtaining measurements that are of high quality as quoted from his text, “The Design and Analysis of Clinical Experiments”:

“The most elegant design of a clinical study will not overcome the damage caused by unreliable or imprecise measurement.  The requirement that one’s data be of high quality is at least as important a component of proper study design as the requirement for randomization, double blinding, controlling when necessary for prognostic factors, and so on.”

Several key features of MESA contribute to the need for high quality measurements in the study:

1. MESA is a multi-center study and thus multiple technicians, clinicians, and readers from different sites, sometimes using different equipment, are required to provide measurements on subjects.  Despite attempts to standardize examination protocol across sites, these differences inevitably increase the potential for variability and lack of reliability.

2.
MESA uses numerous new high-tech procedures to measure patient characteristics such as subclinical atherosclerosis.  Since much of the technology involved in MESA is not yet mature, the techniques have not been extensively studied for quality in large, multi-center settings.  Thus, routine assessment and quantification of the data is needed to monitor the performance of these newer measurement tools and protocols and insure that high quality data is being collected.

3.
The primary hypotheses in MESA directly involve these relatively newer sub‑clinical measures of atherosclerotic disease status and progression, both as outcomes and predictors.  Thus, final conclusions regarding primary study objectives directly depend on the validity and reliability of these newer measures.  If data quality is closely monitored, the measurement error can be more precisely estimated and statistical analyses that take into account the existence of error in the measurements can be more efficiently and effectively utilized.

Clearly, collecting data of high quality is critical to the success of MESA.  And for this reason, quality assurance (QA) and quality control (QC) activities are high priorities in MESA.  

QA activities are those undertaken before the data are collected and include developing and documenting a standard way of performing each study procedure and training technicians to perform procedures in a consistent way.  

QC involves monitoring data quality at specified time points during and after data collection.  It includes performing statistical analyses to evaluate measurement quality, reporting the results of these analyses to appropriate study personnel, and implementing strategies to remedy deficiencies in measurement quality identified by these analyses.  The term QC is used generically is this manual to refer to both QA and QC activities.
This manual supplements the MESA Exam 1 QC MOP and documents all Exam 2 QC activities developed for the MESA FCs, Reading Centers (RCs) and the Coordinating Center (CC).  

Discussion on the general approach to QC, its goals, how QC is carried out, FCs/RCs/CC/ responsibilities have been detailed and are available in Section 1 of the Exam 1 QC MOP.  

The QC committee is responsible for the following QC activities:

· Review and approve the Exam 2 QC Manual of Operations (QC MOP).

· Review and approve Exam 2 QC manual criteria for maintaining certification.

· Review and approve Exam 2 QC procedures to routinely check and calibrate equipment used to collect data at the FCs and RCs.

· Review and approve revision made to the Exam 2 QC manual, when deemed necessary.

· Periodically review the status of FCs and RCs adherence to QC procedures.

· Periodically review and critique QC reports and results of statistical analyses of QC data performed by the CC.

· Identify areas of potential data quality concern based on reviews of QC reports, overseeing further investigation of data quality problems, and reporting persistent problems to the SC as necessary.

· Make recommendations to the SC regarding changes in current QC activities to improve data quality and implementing approved corrective actions.

1.1. Organization of the Exam 2 QC Supplement Manual

The purpose of the Exam 2 QC Supplement Manual is to document all QA and QC activities that have been developed and to be implemented in MESA Exam 2.  The supplement is organized into separate chapters, each devoted to describing the QC activities for a particular Exam 2 component.  The specific QC activities differ for each examination procedure and depend on the equipment involved, whether or not a reader, technician, or interviewer is required etc.  However, many of the procedures in Exam 2 are the same as in Exam 1 and for these QC activities will be the same as previously done and will be discussed only in brief.  QC activities for new procedures will be detailed. The approach to designing QC activities will be similar to those developed for Exam 1.  

Chapter 1 provides an overview.  Chapter 2 describes QC activities for data management.  Chapter 3 presents the QC activities for interviewer-administered questionnaires.  Chapter 4 reviews the QC procedures for routine measurements made at the FCs including anthropometric and seated blood pressure. Laboratory measurement QC activities are documented in Chapter 5.  And, Chapters 6-8 describes in detail the QC activities and procedures involved in CT, Eye, and MRI, respectively.  

The basic QA/QC components described within each chapter are as follows:

1.
QA Activities

· FC Staff Qualifications (if applicable)

· FC Staff Training

· FC Staff Certification

· Maintaining Certification

· RC Staff Qualifications, Training and Certification (if applicable)

2.
QC Activities

· FC QC Activities

· Equipment Calibration and Maintenance

· QC Monitoring of Interviewer/Technician Quality (note the new Web-based QC Activities & Procedures protocol guided by the Supervisor Checklist).

· QC Repeat Studies

· RC QC Activities (if applicable)

· QC Monitoring of Interviewer/Technician Quality

· QC Monitoring of Reader Quality (e.g. reading reliability studies)

· CC QC Activities

· Data Monitoring and Statistical Analyses (of QC data)

· QC Reporting (on FC and RC QC Data and Activities)

· Supporting Documents (e.g. equipment maintenance logs, supervisor monitoring checklists, certification examinations, etc.)

Again, only QC activities for new procedures in the Exam 2 will be detailed in this manual.  Other procedures will be discussed in brief.  Details are available in the Exam 1 QC MOP and appropriate sections should be reviewed by interviewers/technicians prior to the beginning of Exam 2.

1.2. New QC Supervisor Checklist procedure & Web-based QC Activities/Procedures Form:

In an effort to reduce paper transmission, maximize communication and data transfer technologies, and, most importantly, improve tracking of QC activities, a Web-based QC Activities/Procedures Form has been developed by the CC.  This web-based form is applicable to QC completed at the Clinics.  MRI and CT QC will remain as done for Exam 1.

Beginning with Exam 2, previous handling of Supervisor Checklists and Equipment Maintenance Logs will be completed as follows:

Supervisor Checklists:

The Supervisor Checklist should be used as a guide to complete the observation.  Mentally check off steps when observing technicians to ensure all steps are properly completed.  Note any problems or corrective discussion made with the technician being observed.  Clinic Supervisor Checklist does not need to be filled out for Clinic QC activities.
Once the observation is completed, log on to the Web-based QC Activities/Procedures site and completely fill out the web-form.  The information entered will automatically be imported into the QC database.

Equipment Maintenance Logs:

Paper form of the Equipment Maintenance Logs should continue to be completed and kept locally for record keeping as previous.  However, it is no longer required to send the logs to the CC.  FCs staff should log on to the MESA website and complete the Web-based QC Activities/Procedures Form and the original hard copy of the logs should be filed locally for future references. 

Technician Certification procedures will continue in its current forms i.e. all documentation for certification needs to be sent to CC.  In addition, FCs should send an email to Russell Paez (rpaez@u.washington.edu) regarding new technicians.  At the CC, Russell keeps track of all FCs technicians.
2. DATA MANAGEMENT

2.1. QA Activities

FC Staff Training

Data management procedures and updates were reviewed with data manager at central training in Baltimore in July 2002, prior to the start of MESA Exam 2.  FCs’ primary data manager and back-up data management assistant are required to be recertified prior to the beginning of Exam 2.  Recertification is accomplished when data manager and back-up data management assistant successful completes all steps towards transmitting data of the Exam 2 pilot study to the CC.  

FC Staff Certification/Recertification

To become certified as a data manager, the manager trainee must read Section 6 in the Exam 1 & Exam 2 MOP and successfully enter, verify (when necessary), transmit, and track an entire set of Exam 2 forms.

Back-up and new data managers must demonstrate the ability to perform all the skills required by the data manager and covered at central training.  Specifically, the certified data manager trainee must be observed performing and successfully completing the skills enumerated on the MESA Data Management Certification Checklist by the primary data manager.  Completed checklists should be sent to the CC.

Maintaining Certification

To maintain certification, the data manager and back-up data manager must:

· Bimonthly, enter, verify, transmit, and track, at minimum, an entire week’s worth of data.

· Bimonthly, be observed completing all sections of the Supervisor Checklist.  Once this is completed, the supervising observer must complete the Web-based QC Activities & Procedures form.  This form will be directly imported into the CC database thus documenting that the QC activity was completed.  Completion of paper copies of Supervisor Checklist is not need.  (Note: this procedure is applicable to all “observed” QC Supervisor Checklist activities.)

· Repeat the certification process before each new exam cycle.

2.2. QC Activities

FC QC Activities 

Periodically, at the request of the CC, FC data managers will be required to fax copies of completed forms so that data accuracy can be assessed.  Data on the forms sent to the FCs will be compared against the existing data in the CC database.  Differences will be identified and reconciled jointly by the FC and CC. 

CC QC Activities

QC Data Monitoring and Statistical Analyses: As with Exam 1, the CC tracks and monitors the completeness of all data transmissions from FCs to the CC, from FCs to RCs and from RCs to the CC.  A description of these activities is in Chapter 6 of the MESA Exam 1 Manual of Operations.  Quarterly reports on outlying data values will be sent to the FCs and for review and reported to the SC.
2.3. Supporting Documentation

· MESA Data Management Certification/Supervisor Checklist

MESA Data Management Certification/Supervisor Checklist

	DATE:
	
	
	
	
	
	Field Center:
	

	
	mo
	
	day
	
	year
	
	

	
	
	
	
	
	
	Manager Trainee
Name/ID:
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	Data Manager
Name/ID:
	

	
	
	
	
	
	
	
	

	Purpose of Evaluation:

	Certification
	
	Site Visit
	
	
	
	

	
	
	
	
	
	
	


Please check the appropriate box if manager performance is satisfactory for each line item.  Please note any comments or remedial action taken in ‘Comments’ section if performance was not satisfactory.

Preparation:
	1.
	
	Accesses the MESA web site and posted reports; prints specified report and faxes to CC.

	2.
	
	Creates list of participants to be contacted and produces contact materials.

	3.
	
	Creates a daily calendar (if used).

	4.
	
	Runs reports from clinic databases; faxes to CC.

	5.
	
	Prints a complete set of follow-up forms and exam forms.

	6.
	
	Prints specific forms for selected ID numbers.

	9.
	
	Scans and verifies a complete set of clinic exam forms.

	10.
	
	Scans and verifies a complete set of follow-up forms.

	11.
	
	Updates participant contact information using the on-line form.

	12.
	
	Enters medications data using the medications data-entry program.

	13.
	
	Updates data in the database.

	14.
	
	Performs daily transmissions to Reading Centers.

	15.
	
	Performs weekly transmission to CC, including medications.

	16.
	
	Installs software updates sent by CC.

	17.
	
	Prints Initial Notification Form for new investigation (Events data manager).

	18.
	
	Prints appropriate sets of forms for existing investigations (Events data manager).

	19
	
	Reviews Events documents for correct labeling (Events data manager).

	Comments:
	

	

	

	

	Corrective Action Taken:
	

	

	

	

	Supervisor / Site Visitor Signature:
	

	when certifying new data manager - SEND COPY TO CC 

For QC, Complete the web-based form only!!!


3. Questionnaires

3.1. QA Activities

FC Staff Training

Central training for Exam 2 interviewer re/certification was done in Baltimore at the end of July 2002.  As with Exam 1, at least one interviewer from each FC was required to attend this training session and is designated as that center’s primary interviewer and supervisor for other interviewers at their FC.  

Training included the following: 

1. An overview of new questionnaires 
2. Standardization of interviewing techniques including probing
3. Role playing with the interview forms using the QxQs in the Exam 2 Manual of Operations and 
4. An overview of the Self-Administered forms and processes for instructing participants about the completion of these forms.  
Interviewers who did not attend central training must be certified or re-certified locally at their FC by the lead interviewer/supervisor who attended the central training.  Requirements for certification are as below.

FC Staff Certification

Interviewer-Administered Questionnaires: (Medical History, Medications, Physical Activities, Family History, Eye history)

Certification or Re-certification for interviewer-administered questionnaires is to be completed during Exam 2 central training in Baltimore or locally at the FC by a certified staff.  Training includes:

· Read Section 3.4 of the Exam 2 Manual of Operations.

· Practice each questionnaire on volunteers as necessary depending on previous interviewing experience (at least five times).

· For Certification, conduct and audiotape three sets of interviews (for all interviewer-administered questionnaires) on three different volunteers.  For Re-certification, complete one set.

· Send all completed forms with the audiotape to the study certifier (Ms. Joel Hill) for review and certification.

· If the first set of tapes is not satisfactory based on the performance and quality review by the study certifier, additional tapes maybe requested.

Self-Administered Questionnaires: (Personal History, Health and Life, Sleep History)

Certification for giving self-administered questionnaires is to be completed during Exam 2 central training in Baltimore or locally at the FC by a certified staff.  Training includes:

· Read Section 3.4 in the Exam 2 Manual of Operations relating to the self-administered questionnaires.

· Familiarize with the questionnaires, especially the script of the instructions given to the participant.

· Practice giving the questionnaire to volunteers as “scripted” in the Exam 2 MOP. Practice as necessary depending on previous interviewing experience (at least five times).

· For Certification, conduct and audiotape three sets of interviews (for scripted sections of the questionnaires) on three different volunteers.  For Re-certification, complete one set.  

· Send all forms with the audiotape to the study certifier for review and certification.

· If the first set of tapes is not satisfactory based on the performance and quality review by the study certifier, additional tapes maybe requested.

Maintaining Certification (for self- and interviewer-administered questionnaires)

To maintain certification, interviewers or conductors of self-administered questionnaires must:

· administer questionnaires to at least 6  participants every two months.

· undergo and successfully complete quality control monitoring by the FC Supervisor every month for the first 2 months, then quarterly.  Supervisor must observe the technicians in accordance to the Supervisor Checklist.  Use the Checklist as a guide to ensure all components were completed satisfactorily.  Then complete the web-based QC form.
· Audiotape all sessions.  Study coordinator (or FC interviewer supervisor) reviews 1 randomly selected taped session weekly for the 1st month, then monthly.

· repeat the original certification process before each new examination cycle.

3.2. QC Activities

FC QC Activities

QC Monitoring of Interviewer or Conductor Quality is accomplished through:

1. completing of the Supervisor checklist periodically.

2. bimonthly, one randomly selected taped interview and/or instructions for self-administered questionnaires conducted by each interviewer will be reviewed to determine that questions are asked as written, appropriate probes are used, scripts are being followed, and hard copies of the forms are being completed and edited correctly.  

CC QC Activities

QC Data Monitoring and Statistical Analyses

The CC periodically analyzes a subset of the available Exam 2 questionnaire data to insure that appropriate levels of measurement quality are maintained across interviewers and FCs.   Age- and gender-adjusted means or frequencies for these variables by FC, by technician within FC, and by increments in time are computed to examine trends, identify outlying or unusual values, quantify differences between the measurements recorded by different technicians at different FC, and monitor measurement drift.  Technician- and FC-specific measures of variability in these measurements are also being examined to assess measurement reliability and detect unusual discrepancies across FCs.

QC Reporting

The CC and the QC Subcommittee review results of the QC statistical analyses performed by the CC quarterly and provide updates to the SC.  Results are also reported to the FC study coordinators and FC staff by technician and by FC so that appropriate action can be taken to improve measurements if needed in a timely fashion.

3.3. Supporting Documentation

· MESA Interviewer-Administered Questionnaire Supervisor Checklist

· MESA Self-Administered Questionnaire Supervisor Checklist

MESA Interviewer-Administered Questionnaire Supervisor Checklist

	DATE:
	
	
	
	
	
	Field Center:
	

	
	mo
	
	day
	
	year
	
	

	
	
	
	
	
	
	Interviewer:
Name/ID
	

	
	
	
	
	
	
	
	

	Interview/form reviewed:
	
	Supervisor:
	

	
	
	
	
	
	
	
	

	Medical History
	
	Medications
	
	Screening
	
	Informed Consent
	

	
	
	
	
	
	
	
	

	Purpose of Evaluation:

	Certification
	
	Supervisor QC Check
	
	Site Visit
	
	


Using the scale key below, evaluate the interviewer’s performance based on each of the following criteria.  Write any comments in the space provided at the bottom of the page.

	Key:
	N/A – Not applicable

	
	1 – Unsatisfactory (failed to meet standards)

	
	2 – Below expectation (did not meet some standards)

	
	3 – At expectations (met standards)

	
	4 – Above expectation (met all standards and in some cases exceeded them

	
	5 – Outstanding (distinguished consistently exceeded all standards)

	Answers respondent’s questions and concerns.
	N/A
	
	1
	
	2
	
	3
	
	4
	
	5

	
	
	
	
	
	
	
	
	
	
	
	

	Speaks slowly and distinctly reading the questions at neutral (but expressive) and even pace
	N/A
	
	1
	
	2
	
	3
	
	4
	
	5

	
	
	
	
	
	
	
	
	
	
	
	

	Maintains the focus of the interview but allows participant to express thoughts.
	N/A
	
	1
	
	2
	
	3
	
	4
	
	5

	
	
	
	
	
	
	
	
	
	
	
	

	Follows instructions/reads questions as written.
	N/A
	
	1
	
	2
	
	3
	
	4
	
	5

	
	
	
	
	
	
	
	
	
	
	
	

	Initiates (where needed) appropriate, nonleading questions
	N/A
	
	1
	
	2
	
	3
	
	4
	
	5

	
	
	
	
	
	
	
	
	
	
	
	

	Records/codes answers correctly (follows skip patterns as needed).
	N/A
	
	1
	
	2
	
	3
	
	4
	
	5

	
	
	
	
	
	
	
	
	
	
	
	

	Completes the editing process and reviews forms.
	N/A
	
	1
	
	2
	
	3
	
	4
	
	5

	
	
	
	
	
	
	
	
	
	
	
	

	General Overall Rating
	N/A
	
	1
	
	2
	
	3
	
	4
	
	5

	Comments:
	

	

	Corrective Action Taken:
	

	

	

	Supervisor Signature
	

	when certifying new Enterviewer - SEND COPY TO CC 

For QC, Complete the web-based form only!!!


MESA Self-Administered Questionnaire Supervisor Checklist

	DATE:
	
	
	
	
	
	Field Center:
	

	
	mo
	
	day
	
	year
	
	

	
	
	
	
	
	
	Interviewer:
Name/ID
	

	
	
	
	
	
	
	
	

	Interview/form reviewed:
	
	Supervisor:
	

	
	
	
	
	
	
	
	

	Personal History
	
	Health & Life

	
	Physical Activity
	
	Neighborhood
	

	
	
	
	
	
	
	
	

	Purpose of Evaluation:

	Certification
	
	Supervisor QC Check
	
	Site Visit
	
	

	
	
	
	
	
	
	


Using the scale key below, evaluate the interviewer’s performance based on each of the following criteria.  Write any comments in the space provided at the bottom of the page.

	Key:
	N/A – Not applicable

	
	1 – Unsatisfactory (failed to meet standards)

	
	2 – Below expectation (did not meet some standards)

	
	3 – At expectations (met standards)

	
	4 – Above expectation (met all standards and in some cases exceeded them

	
	5 – Outstanding (distinguished consistently exceeded all standards)

	Answers respondent’s questions and concerns.
	N/A
	
	1
	
	2
	
	3
	
	4
	
	5

	
	
	
	
	
	
	
	
	
	
	
	

	Speaks slowly and distinctly reading the script of the instructions to the participants at neutral (but expressive) and even pace.
	N/A
	
	1
	
	2
	
	3
	
	4
	
	5

	
	
	
	
	
	
	
	
	
	
	
	

	Reads script of instructions as written.
	N/A
	
	1
	
	2
	
	3
	
	4
	
	5

	
	
	
	
	
	
	
	
	
	
	
	

	Completes the editing process and reviews forms.
	N/A
	
	1
	
	2
	
	3
	
	4
	
	5

	
	
	
	
	
	
	
	
	
	
	
	

	General Overall Rating
	N/A
	
	1
	
	2
	
	3
	
	4
	
	5

	
	
	
	
	
	
	
	
	
	
	
	

	Comments:
	

	

	

	Corrective Action Taken:
	

	

	

	Supervisor Signature
	

	when certifying new Interviewer - SEND COPY TO CC 

For QC, Complete the web-based form only!!!


4. ROUTINE CLINIC MEASUREMENTS

4.1. Anthropometry

4.2.1 QA Activities

FC Staff Training

Central training for anthropometry was conducted in Baltimore at the end of July 2002 prior to the beginning of the MESA Exam 2.  At least one technician from each FC was required to attend this training session and is designated as the center’s primary anthropometry technician.  Training included an overview of the anthropometry protocol, a demonstration of the procedures to obtain height, weight, hip and waist measurements, and opportunities to practice the procedures on volunteers, and certification or re-certification by the anthropometry trainer. Technicians who did not attend the central training session must be trained or re-certified locally at their FC by a certified technician who completed, or was trained by a technician who completed the initial central training program.  Requirements for certification are enumerated below.

FC Staff Certification

Re/Certification is to be completed as follows:

· Read Section 3.5.1 in the Exam 2 MOP.

· Practice the procedure according to the protocol on volunteers as necessary depending on previous experience (minimum of three).

· Pass a practical examination administered by a central trainer or a centrally certified technician to assess accuracy (relative to the trainer):

· For Certification, obtain height, weight, hip and waist measurements on five volunteers in accordance with the MESA Anthropometry Certification / Supervisor Checklist.  For re-certification, only 2 volunteers are required.

· Compare these results with the trainer results.

· To achieve certification, the trainee’s results must not differ from the trainer’s by more than the following:  ± 1 cm for height, ± 1 pound for weight, and ± 2 cm for hip and waist girth. 

· Send checklists, completed by the trainer technician, to the CC.

Any discrepancies in measurements are to be discussed and any steps necessary to improve the techniques should be taken prior to re/certification.  If the discrepancies exceed the above values, five additional individuals are to be measured by both the primary technician and trainee until comparable results are obtained.  No technician is to perform anthropometry without certification.

Maintaining Certification

To maintain certification, each FC technician must

· perform all anthropometry measures on at least 6 participants every two months.

· undergo and successfully complete QC monitoring by the FC Supervisor quarterly using the Certification / Supervisor Checklist as a guide.  Once observation is completed, the supervisor must complete the Web-based QC form.

· repeat the original certification process before each new examination cycle.

4.2.2 QC Activities

FC QC Activities

Equipment Calibration and Maintenance – is the same as was done in Exam 1.  Please refer to Exam 1 MOP for more detail.

Measuring Tapes – All FCs should purchase and use the same type of measuring tape, which has two red beads in the stretched mechanism.  Measuring tapes with only one red bead should be discarded.  Tape maintenance and care is the same of done in exam 1.

QC Monitoring of Technician Quality – accomplished via the supervisor checklist as stated above.  The supervisor must complete the web-based QC form for technicians to qualify for certification maintenance. 

QC Repeat Studies

Waist and hip measurements will be repeated on a regular basis according to the QC repeat studies schedule as done in Exam 1.

Data forms for QC repeats should be completed as usual but should not be scanned.  Monthly, the forms should be copied and the originals mailed to the Coordinating Center for processing.  

CC QC Activities

QC Data Monitoring and Statistical Analyses

The CC periodically analyzes the available Exam 2 anthropometric data and QC replicate data to insure that appropriate levels of measurement quality are maintained.  

Age- and gender-adjusted means for these variables by FC, by technician within FC, and by increments in time are computed to examine trends, identify outlying or unusual values, quantify differences between the measurements recorded by different technicians at different FC, and monitor measurement drift.  Technician- and FC-specific measures of variability in these measurements will also be examined to assess consistency in measurement reliability.  

The repeated measurements made on the same QC subjects by different technicians will be used assess inter-technician variability.  These replicate data will also be used to estimate the magnitude of the measurement error that exists in anthropometric variables so that appropriate statistical measurement error adjustment techniques may potentially be implemented.

QC Reporting

The CC and the QC Subcommittee review results of these analyses quarterly and provide updates to the SC.  Results of this review are also reported by technician and FC to the FC study coordinators and FC staff so that appropriate action can be taken to improve measurements if needed in a timely fashion.

4.2.3 Supporting Documentation

· MESA Anthropometry Certification / Supervisor Checklist

· MESA Anthropometry Equipment Maintenance Log

MESA Anthropometry Certification / Supervisor / Site Visit Checklist

	DATE:
	
	
	
	
	
	Field Center:
	

	
	mo
	
	day
	
	year
	
	

	
	
	
	
	
	
	Technician:
Name/ID
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	Supervisor:
	

	
	
	
	
	
	
	
	

	Purpose of Evaluation:

	Certification
	
	Supervisor QC Check
	
	Site Visit
	
	

	
	
	
	
	
	
	


Please check the appropriate box if technician performance is satisfactory for each line item.  Please note any comments or remedial action taken in ‘Comments’ section if performance was not satisfactory.

	
	S
	U
	

	1.
	
	
	Thoroughly explains the procedure to the participant.

	2.
	
	
	Insures the participant is wearing light gowns or scrubs.

	3.
	
	
	Gives instruction for the proper position to measure height.

	4.
	
	
	Reads and records the height measurement to the nearest 0.1 cm.

	5.
	
	
	Gives instruction to measure the weight.

	6.
	
	
	Reads and records the weight measurement to the nearest 0.5 lb.

	7.
	
	
	Locates the exact marking for the waist measurement.

	8.
	
	
	Reads and records the waist measurement to the nearest 0.1 cm.

	9.
	
	
	Locates the exact marking for the hip measurement.

	10.
	
	
	Reads and records the hip measurement to the nearest 0.1 cm.

	
	
	
	

	Comments:
	

	

	

	

	

	Corrective Action Taken:
	

	

	

	

	

	Supervisor / Site Visitor Signature
	

	when certifying new Technician - SEND COPY TO CC 

For QC, Complete the web-based form only!!!


MESA Anthropometry Equipment Maintenance Log

	DATE:
	
	
	
	Field Center:
	

	
	mo
	
	year
	
	

	
	
	
	
	Technician:
Name/ID
	


Stadiometer

Daily QC Check:

Floor is level and Stadiometer is perpendicular to floor? (Y or N)

	
	mo
	
	day
	
	Mon
	
	Tues
	
	Wed
	
	Thur
	
	Fri
	
	Sat

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Week of:
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Week of:
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Week of:
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Week of:
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Week of:
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	


Scale

Daily Zero Balance Check:

Scale reads zero? (Y or N)

	
	mo
	
	day
	
	Mon
	
	Tues
	
	Wed
	
	Thur
	
	Fri
	
	Sat

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Week of:
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Week of:
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Week of:
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Week of:
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Week of:
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	


Monthly Check for Accuracy:

	
	
	
	
	
	
	
	Light Poise
	(2 weights)
	Heavy Poise
	(4 weights)

	Date:
	
	
	
	
	
	
	
	lbs
	
	lbs

	
	mo
	
	day
	
	year
	
	
	
	
	


Recheck for accuracy
if scale is moved:

	
	Mo
	
	Day
	
	Year
	
	Light Poise
	(2 weights)
	Heavy Poise
	(4 weights)

	Date:
	
	
	
	
	
	
	
	lbs
	
	lbs

	
	
	
	
	
	
	
	
	
	
	

	Date:
	
	
	
	
	
	
	
	lbs
	
	lbs

	
	
	
	
	
	
	
	
	
	
	

	Date:
	
	
	
	
	
	
	
	lbs
	
	lbs

	
	
	
	
	
	
	
	
	
	
	


Calibration Service:

If daily or monthly QC readings are outside of the ± 1.0 range of the expected weight, appropriate institution personnel should calibrate the scale.

	Date of service request (mm/dd/yy)
	
	Reason for request 
(e.g. light poise inaccurate)
	
	Date of recalibration (mm/dd/yy)

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


Measuring Tape

Weekly Check for Wear or Damage:


	
	mo
	
	day
	
	Excess wear found? (Y or N)
	
	Date tape replaced (mm/dd/yy)

	
	
	
	
	
	
	
	

	Week of:
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	Week of:
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	Week of:
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	Week of:
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	Week of:
	
	
	
	
	
	
	


Weekly Check for Stretching:

Align the zero mark of the measuring tape with the 150cm mark of the stadiometer height ruler.  Excess stretching exists if the stadiometer heights that correspond to the 30 and 100 cm marks on the tape fall outside 119.5-120.5cm or 49.5-50.5 respectively.

	
	mo
	
	day
	
	Excess wear found? (Y or N)
	
	Date tape replaced (mm/dd/yy)

	
	
	
	
	
	
	
	

	Week of:
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	Week of:
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	Week of:
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	Week of:
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	Week of:
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	


Supervisor Signature______________________________________________________

Remember to complete the web-based Qc form !!!

4.2. Seated Blood Pressure

4.2.1 QA Activities

FC Staff Training

Central training for seated blood pressure was conducted in Baltimore at the end of July 2002, prior to the beginning of Exam 2.  At least one technician from each FC was required to attend this training session and is designated as the center’s primary blood pressure technician.  Training included a walk-through of the blood pressure data and certification forms, practice using the device, and certification.  Blood pressure technicians who did not attend the central training session must be trained and certified locally at their FC by a certified technician who completed or was trained by a technician who completed the central training program.  Requirements for certification are in the following sections.

FC Staff Certification

Certification is to be completed as follows:

· Read Section 3.5.2 in the MOP.

· Practice the procedure according to the protocol on volunteers as necessary depending on previous experience.

· Perform five documented, correctly performed blood pressure measurements following the MESA Seated Blood Pressure Certification / Supervisor Checklist.

· Send completed checklists to the CC.

Maintaining Certification
To maintain certification, each FC technician must

· perform blood pressure measures on at least 6 participants every two months.

· undergo and successfully complete quality control monitoring by the FC Supervisor as follows:

· Using the Seated Blood Pressure Supervisor/Certification Checklist as a guide, the FC Supervisor must observe the technician completely and appropriately perform the blood pressure measurements protocol on a participant, bimonthly for the first month, then quarterly.  (Note: FC Supervisors who also perform blood pressure measurements on participants in MESA should be observed by another certified technician at their site).  Supervisor/Observer then completes the Web-based QC form. Supervisors should note any problems the technician encountered when performing the procedure, discuss them with the technician, and record any remedial instructions given or corrective actions taken on the QC form.

· repeat the original certification process prior to each new examination cycle.

4.2.2 QC Activities

FC QC Activities

Equipment Calibration and Maintenance

As with Exam 1, QC procedures to monitor the equipment used to perform blood pressure measurements on participants in MESA must be performed regularly for the following equipment:

· Blood pressure cuffs in a variety of sizes

· Dinamap PRO 100 

· Measuring tape 

Routine equipment calibration and maintenance procedures help to insure that accurate measurements are obtained.  Results of the QC equipment checks described below are recorded in the Blood Pressure Equipment Maintenance Log at each FC.  Every month the Web-based QC activities and procedures form must be completed and the log sheet is retained by the FC for local record.  Any certified blood pressure technician may perform the required equipment checks and web-form completion.

Please refer to the Exam 1 QC Manual of Operation for QC maintenance of: Cuffs, Dinamap PRO 100®, Measuring Tapes.

QC Monitoring of Technician Quality – is the similar to Exam 1.  Supervisor/Observer will use the Supervisor /Certification Checklist as a guide and complete the we-based QC form once the observation is completed. 
QC Repeat Studies– is done in the same manner as in Exam 1.  A QC repeat schedule will be provided to FCs by the CC at the beginning of Exam 2.
Data forms for QC repeats should be completed as usual but should not be scanned.  Monthly, the forms should be copied and the originals mailed to the Coordinating Center for processing.

CC QC Activities

QC Data Monitoring and Statistical Analyses

The CC periodically analyzes the available Exam 2 blood pressure data and QC replicate data to insure that appropriate levels of measurement quality are maintained.  

Age- and gender-adjusted means for these variables by FC, by technician within FC, and by increments in time are computed to examine trends, identify outlying or unusual values, quantify differences between the measurements recorded by different technicians at different FC, and monitor measurement drift.  Technician- and FC-specific measures of variability in these measurements will also be examined to assess to assess measurement reliability and detect unusual discrepancies across FCs.

The repeated measurements made on the same QC subjects by different technicians will be used assess inter-technician variability.  These replicate data will also be used to estimate the magnitude of the measurement error that exists in blood pressure variables so that appropriate statistical measurement error adjustment techniques may potentially be implemented.

QC Reporting

The CC and the QC Subcommittee review results of these analyses quarterly and provide updates to the SC.  Results of this review are also reported by technician and FC to the FC study coordinators and FC staff so that appropriate action can be taken to improve measurements if needed in a timely fashion.

4.2.3 Supporting Documentation

· MESA Seated Blood Pressure Certification / Supervisor Checklist

· MESA Seated Blood Pressure Equipment Maintenance Log.

MESA Seated Blood Pressure Certification / Supervisor / Site Visit Checklist

	DATE:
	
	
	
	
	
	Field Center:
	

	
	mo
	
	day
	
	year
	
	

	
	
	
	
	
	
	Technician name/ID:
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	Supervisor:
	

	
	
	
	
	
	
	
	

	Purpose of Evaluation:

	Certification
	
	Supervisor QC Check
	
	Site Visit
	
	

	
	
	
	
	
	
	


Please check the appropriate box if technician performance is satisfactory for each line item.  Please note any comments or remedial action taken in ‘Comments’ section if performance was not satisfactory.

Throughout Exam:

	
	S
	U
	

	1.
	
	
	Keeps participant warm, relaxed, and comfortable.

	2.
	
	
	Discourages participant from talking, except to voice discomfort or confusion about instructions.


Steps in Exam:

	3.
	
	
	Records room temperature.

	4.
	
	
	Greets the subject and communicates appropriately with participant regarding purpose, time requirement, and process of blood pressure measurement.

	5.
	
	
	Seats participant in proper position.

	6.
	
	
	Insures that participant was not chewing gum.

	7.
	
	
	Places right arm on table in proper position.

	8.
	
	
	Bares participant arm to above point of shoulder.

	9.
	
	
	Measures and records arm circumference according to protocol.

	10.
	
	
	Selects proper size cuff using table in protocol.

	11.
	
	
	Palpates brachial artery.

	12.
	
	
	Places cuff directly on skin (no sleeve or rolled-up), with center of bladder over brachial art.

	13.
	
	
	Places cuff at level of participant’s heart.

	14.
	
	
	Asks if participant was relaxed and helped subject to relax if needed.

	15.
	
	
	Instructs participant on posture.

	16.
	
	
	Times 5 minutes of relaxed sitting.

	17.
	
	
	Obtains 3 blood pressure measures with 1-minute intervals between end and restart.

	18.
	
	
	Records all three blood pressures correctly.

	19.
	
	
	Correctly calculates mean of second and third measures.


	20.
	
	
	Correctly identifies and records blood pressure for participant.

	21.
	
	
	Communicates appropriately with participant regarding an alert level blood pressure.

	22.
	
	
	Communicates appropriately with participant regarding a normal blood pressure.

	23.
	
	
	Correctly completes MESA resting blood pressure form.

	24.
	
	
	Communicates appropriately with participant regarding completion of blood pressure procedure.

	Comments/Corrective Actions:
	

	

	

	Supervisor /Site Visitor Signature
	


For QC activity, Make sure to complete the Web-based qc procedures/activities form

MESA Seated Blood Pressure Maintenance Calibration Log

	DATE:
	
	
	
	Field Center:
	

	
	mo
	
	yr
	
	

	
	
	
	
	Technician Name/ID:

	


Dinamap PRO 100( Calibration Device

Weekly simultaneous device calibration:

Each week, check that each Dinamap machine is properly calibrated using a standard mercury sphygmomanometer, the rubber Y connector, and the beveled two-ended plastic connector.  (See p. 52 of the Exam 1 QC Manual for detailed instructions.)

	
	
	
	
	
	At any deflation step, any pair of measures > 3mmHg? 
(Y or N)
	
	If yes, largest difference observed
	
	
	If yes, date of recalibration by Critikon® or biomedical engineering department
(mm/dd/yy)

	
	mo
	
	day
	
	
	
	
	
	
	

	Week of:
	
	
	
	
	
	
	
	mmHg
	
	

	
	
	
	
	
	
	
	
	
	
	

	Week of:
	
	
	
	
	
	
	
	mmHg
	
	

	
	
	
	
	
	
	
	
	
	
	

	Week of:
	
	
	
	
	
	
	
	mmHg
	
	

	
	
	
	
	
	
	
	
	
	
	

	Week of:
	
	
	
	
	
	
	
	mmHg
	
	

	
	
	
	
	
	
	
	
	
	
	

	Week of:
	
	
	
	
	
	
	
	mmHg
	
	


Measuring Tape ~ Weekly check for wear or damage:

	
	mo
	
	day
	
	Excess wear found? (Y or N)
	
	Date tape replaced (mm/dd/yy)

	Week of:
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	Week of:
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	Week of:
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	Week of:
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	Week of:
	
	
	
	
	
	
	


Measuring Tape ~ Weekly check for stretch:

Align the zero mark of the measuring tape with the 150cm mark of the stadiometer height ruler.  Excess stretching exists if the stadiometer heights that correspond to the 30 and 100 cm marks on the tape fall outside 119.5-120.5cm or 49.5-50.5 respectively.

	
	mo
	
	day
	
	Excess wear found? (Y or N)
	
	Date tape replaced (mm/dd/yy)

	
	
	
	
	
	
	
	

	Week of:
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	Week of:
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	Week of:
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	Week of:
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	Week of:
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	


Supervisor Signature______________________________________________________

Make sure to complete the Web-based qc procedures/activities form

5. LABORATORY PROCEDURES

5.1. Phlebotomy

5.1.1 QA Activities

FC Staff Qualifications

Prior clinical phlebotomy experience is mandatory for the FC technicians who will be performing blood collection for the MESA study.  And, as with other procedures in MESA, certification in blood collection is required before working with actual participant blood samples.

FC Staff Training

Central training on blood collection was carried out in Baltimore in July 2002, prior to the beginning of Exam 2.  Special attention was given to the new HgbA1c collecting system.  FC technicians were expected to read the laboratory section of the Exam 2 MOP before becoming re/certified for Exam 2.  At the central training sessions, information was reviewed on the collection of the blood sample including infection control, safety precautions such as OSHA regulations, handling equipment, venipuncture procedure and possible venipuncture problems.

A technician who is trained centrally is considered to be the lead technician and supervisor for other phlebotomists at their FC.  Supervisors are qualified to then train and re/certify additional personnel locally at their FCs (according to the procedures described in the following section).  Technicians who did not attend the central training session must be trained and certified locally at their FC by a certified technician who completed, or was trained by a technician who completed, the initial central training program before collecting blood on participants in MESA.

FC Staff Certification

FC technicians who attend a central training session and successfully complete both the written and practical examinations are considered certified in MESA blood collection.  Once fully certified, a technician is qualified to certify other technicians at their FC in the complete or partial process with final approval from the LCBR.

The specific steps for phlebotomy certification are as follows:

· Read Section 3.7 in the Exam 2 MOP.

· Observe the process performed by a certified technician.

· Successfully complete one practical examination, which involves performing a complete phlebotomy procedure on a volunteer while being observed and evaluated by certified personnel according to the MESA Phlebotomy Certification/Supervisor Checklist.  

· Send completed checklist to the LCBR and the CC.

· Successfully complete the written phlebotomy certification exam (prepared by LCBR).  Completed written exams should be sent to the LCBR where they will be corrected and kept on file.  Corrected exam copies should be sent to the CC.

Maintaining Certification

To maintain certification, each FC phlebotomy technician must

· perform phlebotomy on at least 6 participants every two months.

· undergo and successfully complete quality control monitoring by the phlebotomy FC supervisor using to the Phlebotomy Certification/Supervisor Checklist as guideline:

· Twice monthly for the first month, and quarterly thereafter.  Supervisors should note any problems the technician encountered when performing the procedure, discuss them with the technician, and record any remedial instructions given or corrective actions taken on the web-based QC form.

· Once observation is completed, the Supervisor complete the web-based QC form.  

· repeat the original certification process before each new exam cycle.

5.1.2 QC Activities

FC QC Activities

Blind Duplicate Sampling

Blind duplicate sampling protocol is identical to exam 1 including protocol for selecting participant to draw additional blood tube i.e. based on certain number in the participant ID#, as well as protocol for processing the duplicate sample. (also see section 5.2.2, Lab Processing, Blind Dublicates)

Equipment Calibration and Maintenance

Each Field Center is responsible for the maintenance of daily and monthly records for equipment performance.  Daily temperature checks on refrigerators, freezers and refrigerated centrifuges should be performed.  Equipment temperature logs are filed on site and reported to the CBAL monthly.  These equipment records can identify problems with sample quality in the aliquoting and local storage steps.

QC Monitoring of Technician Quality

The Field Center Supervisor checklist serves as a periodic monitoring measure.  The Field Center Supervisor will observe the MESA technicians at their site while they perform the phlebotomy and processing procedures according to the supervisor checklist.  Once observation is completed, the supervisor must complete the Web-based QC form.  Supervisor Checklist does not need to be filled out or sent to the CBAL.
QC Repeat Studies

As per laboratory protocol in Exam 2 FC Procedures Manual of Operations and is the same as for Exam 1

RC QC Activities

QC Monitoring of Technician Quality – will be completed as done for Exam 1.

QC Monitoring of Reader – Not applicable.

CC QC Activities

The CC will monitor Technician Quality and Equipment maintenance based on the data entered into the web-based QC form and will produce reports for the FC, RC, and Steering Committee meetings.

5.1.3 Supporting Documentation

· MESA Phlebotomy Certification / Supervisor Checklist

· MESA FC Technician Certification Exam for Phlebotomy -- Exam 2
MESA Phlebotomy Certification / Supervisor Checklist

	DATE:
	
	
	
	
	
	Field Center:
	

	
	mo
	
	day
	
	year
	
	

	
	
	
	
	
	
	Technician Name/ID:
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	Supervisor:
	

	
	
	
	
	
	
	
	


Please check the appropriate box if technician performance is satisfactory for each line item.  Please note any comments or remedial action taken in ‘Comments’ section if performance was not satisfactory.

Preparation:

	1.
	
	Blood collection trays properly prepared.

	2.
	
	Blood draw tubes correctly labeled.

	3.
	
	Questions on Phlebotomy / Processing Form asked.

	4.
	
	Gave proper instruction for urine collection.


Venipuncture:

	5.
	
	Script properly delivered

	6.
	
	Non-permeable lab coat, gloves, and face shields used.

	7.
	
	Correct preparation of venipuncture site.

	8.
	
	Venipuncture smoothly executed.

	9.
	
	Tubes filled in correct priority order.

	10.
	
	Plasma tubes <1/2 filled discarded.

	11.
	
	Tourniquet released within 2 minutes; time noted on Phlebotomy form.

	12.
	
	Proper appropriate care of venipuncture site after needle is removed.

	13.
	
	Needle & tubing appropriately disposed.


Handling of filled draw tubes:

	14.
	
	Tubes 1, 3, 4, & 5 mixed for ~30 seconds, then placed in ice bath. 

	15.
	
	Tubes 2 & 6 NOT mixed, placed directly in rack at room temperature.

	16.
	
	If tubes < ½ full, discard, unless they are serum


P/P Form:

	17.
	
	Correct sample ID labels on both pages of Phlebotomy/Processing form.

	18.
	
	Venipuncture starts and end times noted on Phlebotomy form.

	19.
	
	Elapsed tourniquet time noted on form.

	20.
	
	Form completely filled out, and any comments noted in comment section.


Urine:

	22.
	
	Urine correctly aliquoted.

	23.
	
	2.0 ml aliquoted to cryovial #25

	24.
	
	Urine collection section on P/P Form completely filled out. 

	Comments:
	

	

	


For QC activity, Make sure to complete the Web-based QC Procedures/Activities form

MESA Field Center Technician Certification Exam - Year 2

PHLEBOTOMY

Multiple choice questions.  Circle the one BEST response.

1.
Which blood collection tube has the white powdered anticoagulant?

A.
Tube 1 (10mL lavender top)

B.
Tube 2 (10mL red top)

C.
Tube 3 (8mL blue-black top)

D.
Tube 4 (5mL red top)

2.
Which is the correct blood-draw tube order?

A.
EDTA, Serum, CPT, SCAT-I, Citrate, EDTA, Serum, CPT.

B.
EDTA, CPT, Serum, SCAT-I, Citrate, CPT, Serum, EDTA.

C.
EDTA, Serum, Citrate, SCAT-I, CPT, EDTA, Serum, CPT.

D.
Draw tube order is not important.

3.
What is the maximum number of times a venipuncture should be attempted on a MESA participant during a visit?

A.
0

B.
1

C.
2

D.
3

4.
Which is the correct procedure for handling the SCAT-I immediately after it is filled?

A.
Place on mixer for 30 seconds, then place in rack on ice.

B.
Do not mix, place in rack on ice.

C.
Gently invert, then place in rack at room temp.

D.
Do not mix, place in rack at room temp.

5.
When is the preferred time to collect the urine sample??

A.
Can be collected anytime during the visit.

B.
As early in the visit as possible

C.
Before lunch

D.
After phlebotomy

6.
Which draw tubes require mixing then storing on ice immediately after filling?

A.
EDTA & Citrate

B.
EDTA, SCAT-I, Citrate, & Serum

C.
EDTA, SCAT-I, & Citrate

D.
Citrate

Continue with True/False questions on page 2 of Exam.

TRUE OR FALSE QUESTIONS.  Circle T if statement is TRUE.  Circle F if statement is FALSE.

	T
	F
	Gloves should not be worn by the phlebotomist when obtaining the blood sample.

	T
	F
	It is important the MESA participant gives informed consent before the venipuncture procedure is performed.

	T
	F
	Ideally, the tourniquet should not be on longer than 2 minutes.

	T
	F
	The reason for a difficult draw should be noted on the Phlebotomy / Processing Form.

	T
	F
	Needles should be disposed of in a biohazard sharps container.

	T
	F
	Serum tubes that are < 1/2 full are acceptable

	T
	F
	The total blood volume collected from each MESA participant is approximately 50 mLs.

	T
	F
	The order the vacutainer tubes are filled in is not important.

	T
	F
	Tubes 1, 4, 5 and 6 must be placed on ice after mixing.

	T
	F
	Total venipuncture time should not normally exceed 5 minutes.

	T
	F
	Tube 3 is a 4.5 mL tube.

	T
	F
	A total of 7 draw tubes should be collected on each MESA participant.

	T
	F
	After collection, the SCAT tube should be gently inverted than placed in a rack at room temperature.

	T
	F
	An EDTA tube that is only 1/3 full should be discarded.

	T
	F
	If a 2nd venipuncture is required after filling tube #2, resume filling tubes in the same order starting with tube #3.

	T
	F
	Venipuncture start and end times are not important and don’t need to be recorded on the Phlebotomy Form.

	T
	F
	Multiple sticks on the same participant does not classify as a traumatic venipuncture.

	T
	F
	The urine collection is a ‘spot’ urine and is not required to be a clean collection.

	T
	F
	If a participant faints during the blood collection, finish filling the remaining draw tubes before reviving the participant.


5.2. Laboratory Processing

5.2.3 QA Activities

FC Staff Qualifications

Prior laboratory processing experience is mandatory for the FC technicians who will be processing the blood samples for the MESA study.  And, as with other procedures in MESA, certification in blood processing is required before working with actual participant blood samples.

FC Staff Training

Central training on Laboratory Processing was carried out in Baltimore in July 2002, prior to the beginning of Exam 2.  Special attention was given to the new HgbA1c collecting system.  FC technicians were expected to read the laboratory processing section of the Exam 2 MOP before becoming re/certified for Exam 2.  At the central training sessions, information was reviewed on the collection and processing of the blood sample including infection control, safety precautions such as OSHA regulations, handling equipment.

A technician who is trained centrally is considered to be the lead technician and supervisor for other phlebotomists at their FC.  Supervisors are qualified to then train and re/certify additional personnel locally at their FCs.  Technicians who did not attend the central training session must be trained and certified locally at their FC by a certified technician who completed, or was trained by a technician who completed the initial central training program before collecting blood on participants in MESA.

FC Staff Certification

FC technicians who attend a central training session and successfully complete both the written and practical examinations are considered certified in MESA blood collection.  Once fully certified, a technician is qualified to certify other technicians at their FC in the complete or partial process with final approval from the LCBR.

The specific steps for laboratory processing certification are as follows:

· Read Section 3.7 in the Exam 2 FC Procedures MOP.

· Observe the process performed by a certified technician.

· Successfully complete one practical examination, which involves processing a complete sample of blood from a volunteer while being observed and evaluated by certified personnel according to the MESA Laboratory Processing Certification/Supervisor Checklist.  

· Send completed checklist to the LCBR and the CC.

· Successfully complete the written laboratory processing exam (prepared by LCBR).  Completed written exams should be sent to the LCBR where they will be corrected and kept on file.  Corrected exam copies should be sent to the CC.  

For re-certification, a technician must complete all steps above as well.

Maintaining Certification

To maintain certification, each FC technician involved in laboratory processing must:

· perform the blood processing procedure on at least 6 participants every  two months.

· undergo and successfully complete quality control monitoring by the laboratory processing supervisor using the Laboratory Processing Certification/Supervisor Checklist as a guide.

· Each week for the first month of a new exam and quarterly thereafter, the FC laboratory processing supervisor observes the MESA technicians at their site while they perform the blood processing procedures using the checklist as a guide.  Supervisors should note any problems the technician encountered when performing the procedure, discuss them with the technician, and record any remedial instructions given or corrective actions taken on the web-based QC form.

· repeat the original certification process before each new exam cycle.

5.2.3 QC Activities

FC QC Activities

Equipment Calibration and Maintenance

As in Exam 1, QC procedures to monitor the equipment used to perform laboratory measurements on participants in MESA must be performed regularly for the following equipment:

· Freezer (-70°C or colder)

· Refrigerator for storage of special blood tubes, freezing media, and tubes #18 and #19 (may be a household refrigerator but may not be used for food storage)

· Refrigerated centrifuge: 2000 g-force minimum, 4°C, swinging bucket

Routine equipment calibration and maintenance procedures are to be done as in Exam 1.  These routines help to insure that accurate measurements are obtained.  Results of these QC equipment checks are recorded on the appropriate MESA Equipment Temperature Log at each FC.  These equipment records help to identify problems with sample quality in the aliquoting and local storage steps.  Any problems should be communicated immediately to the FC supervisor.  Every month the supervisor or a designated staff must complete the web-based QC Procedure/Activities Form. The temperature log is then filed locally for record keeping.  

Freezer:  Check daily to make sure that the temperature is -70°C or colder.  Record results on the MESA Freezer Temperature Log.

Refrigerator:  Check daily to make sure that the temperature is 33 to 36°F.  Record results on the MESA Refrigerator Temperature Log.

Refrigerated Centrifuge: Check daily to make sure that the temperature is within 2 degrees of 4°C.  Record results on the MESA Centrifuge Temperature Log.  Centrifuges should also be cleaned if any spills occur.

General Equipment Preparation and Maintenance:

In addition, prior to collection and processing of blood on a MESA participant, technicians should

· Make sure venipuncture supplies are stocked.

· Make sure urine collection supplies are stocked.

· Make sure all tubes and cryovials are labeled.

· Make sure the sample processing station is properly equipped.  Every item on the checklist must be ready and in its proper position.

· Make sure the phlebotomy room is tidy and stocked with extra smelling salts, basins, and washcloths, and that the draw tube mixer is working.

· Approximately 10 minutes before scheduled blood specimen collection, fill Styrofoam ice bath 3/4 full with crushed ice.

· Label the tubes and cryovials with the participant ID

QC Monitoring of Technician Quality

QC monitoring of the blood collection and processing protocols is important for the identification of any deviations from the standardized methods.  Differences in the way blood samples are collected or processed have the potential to create statistically significant differences in assay results.  In order to prevent any sample-associated problems, the LCBR has designed a system for monitoring the quality of blood collection and processing in each FC.  Monitoring will help to assure that any systemic or random problems are identified and corrected.

One component of the QC monitoring program involves periodic direct observation of technicians by a supervisor.  As described previously, in order to maintain certification phlebotomists and laboratory processing technicians must be observed periodically by the FC’s laboratory supervisor as they collect and/or process a blood sample on a selected MESA participant.  The MESA Certification / Supervisor Checklist should be used as a guide during the observation.  The supervisor should assure that all procedures were completed correctly, note any problems observed, and discusses them with the technician after the examination is completed.  Then the supervisor must complete the Web-based QC Form.  

This observation should be performed weekly for the first month of the study and quarterly thereafter.  Supervisors should also be evaluated in this way by another certified technician at their FC.  

QC Repeat Studies

A second component of QC monitoring is the implementation of a blind duplicate procedure.  This is accomplished as was done in Exam 1.  Specifically, 20% of participants (5% for each of four tube types) will have an additional tube of blood collected. Tube type will be based on a check digit in the participant’s ID number as was done in Exam 1.  Specifically, participants will be selected to have a QC sample drawn based on the last two digits of their ID numbers.  

The Blind Duplicate QC tube and cryovials should be labeled with the special QC ID number (printed on the Clinic Reception form) labels for the blind duplicate samples, not a MESA ID number.  The urine cryovial can be filled out of the 25 mL minimum urine cup and should be the same type as the regular required cryovial.  This should also be labeled with the QC ID number labels.

Collect the blind duplicate QC sample using the Blind Duplicate Tube, which may be purple, red, SCAT, or blue, after the regular tubes are filled.  

RC QC Activities

QC Monitoring of Technician Quality

The LCBR monitors several aspects of FC technician quality: 1) compliance with equipment maintenance QC procedures, 2) timeliness of sample arrivals between FCs and LCBR, 3) condition of samples, and 4) phlebotomy and processing problems.

To monitor technician compliance with equipment QC maintenance procedures, LCBR works with the CC to review completeness of FC monthly equipment temperature logs completion notification.

Computer using data tracking programs developed by the CC track the timeliness of sample arrivals between FCs and LCBR.  LCBR receives a listing of the samples shipped to the LCBR from the FCs (sent by fax and also generated by computer and sent automatically by e‑mail).  When samples are received at the LCBR, the receipt date is logged.  The LCBR log also records the processing date and transmission date (to CC) once processing and transmission are completed.  This tracking information is submitted weekly to the CC.
Condition of blood samples and phlebotomy problems reported on Phlebotomy Processing Form are monitored by the LCBR as done in Exam 1.  Based on these QC checks, the LCBR and the CC will recommend necessary changes to remedy problems and prevent future errors.
In addition, site visits to FCs will be performed as needed by LCBR personnel to examine equipment performance and maintenance, to observe procedures for blood collection, processing, storage and shipment, and to observe or re-certify FC technicians.

CC QC Activities

QC Data Monitoring and Statistical Analyses

QC data will be processed and sent to Coordinating Center each week with regular data transmission.  Data transmission and quality is monitored by tracking variables of interest as done in Exam1.

In addition, the CC periodically analyzes the available Exam 2 blood data and QC blind duplicate data to insure that appropriate levels of measurement quality are maintained.  

QC Reporting

The QC report is generated and reported to the CC every two months.  The CC and the QC Subcommittee review results of these analyses quarterly and provide updates to the Steering Committee.  Results of this review are also reported by technician and FC to the FC study coordinators and FC staff so that appropriate action can be taken to improve measurements if needed in a timely fashion.

5.2.3 Supporting Documentation

· MESA Laboratory Processing Certification / Supervisor Checklist

· MESA FC Technician Certification Exam for Laboratory Processing -- Year 1

· MESA Freezer Temperature Log

· MESA Refrigerator Temperature Log

· MESA Refrigerated Centrifuge Temperature Log

MESA Laboratory Processing Certification / Supervisor Checklist

	DATE:
	
	
	
	
	
	Field Center:
	

	
	mo
	
	day
	
	year
	
	

	
	
	
	
	
	
	Technician Name/ID:

	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	Supervisor:
	

	
	
	
	
	
	
	
	


Please check the appropriate box if technician performance is satisfactory for each line item.  Please note any comments or remedial action taken in ‘Comments’ section if performance was not satisfactory.

Preparation:

	1.
	
	Aliquot racks organized and cryovials correctly labeled

	2.
	
	Non-permeable lab coats, gloves, and face shields used.

	3.
	
	Required Bio-Rad kits for HgA1C easily accessible when needed.


Stage 1:

	4.
	
	Time checked to ensure tubes 1,3,4 & 5 are processed within 30 minutes of venipuncture – tubes centrifuged at 4 oC for 30,000 g-minutes.

	5.
	
	5(l Whole Blood removed from 1 EDTA tube for HgA1c and added to lysing solution.

	6.
	
	EDTA plasma pooled and aliquoted into white-coded cryovials #2 - 8. 

	7.
	
	Buffy coats correctly aliquoted into cryovial # 17.

	8.
	
	Citrate plasma correctly aliquoted into blue-coded cryovials #9 – 12.

	9.
	
	SCAT-1 plasma correctly aliquoted into yellow-coded cryovials #13 – 16.

	10.
	
	New pipet tip used for each sample type.

	11.
	
	Filled cryovials checked off on form and frozen upright @ -70 oC 


Stage 2:

	12.
	
	Time monitored to ensure tubes 2 & 6 held at room temperature for > 40 minutes and < 90 minutes.

	13.
	
	Centrifuged tubes 2 & 6 @ 4 oC for 30,000 g-minutes.

	14.
	
	Serum pooled and aliquoted into red-coded cryovials #18 - 24.  Filled cryovials checked off on form and frozen upright @  -70 oC.




Processing Completion:

	15.
	
	All used draw tubes, used pipet tips, any excess blood products, used gloves, etc discarded in biohazardous waste container.

	16.
	
	Centrifuge, and blood & urine processing areas wiped down with 10% bleach solution or equivalent disinfectant.

	17.
	
	Processing form completely filled out, confirm all start times, cryovials obtained, and any comments noted in comment section.

	Comments:
	

	

	

	Supervisor Signature
	


For QC activity, Make sure to complete the Web-based QC procedures/activities form

MESA FIELD CENTER TECHNICIAN CERTIFICATION EXAM - Year 2

BLOOD PROCESSING

MULTIPLE CHOICE QUESTIONS.  Circle the one BEST response.

1.
Which size and color-coded aliquots are prepared from the citrate plasma?

A.
0.5mL cryovials with blue caps

B.
0.5mL cryovials with yellow caps

C.
1.0mL cryovials with white caps

D.
2.0mL cryovials with violet caps.

2.
What is the total number of 0.5 mL aliquots obtained from the two EDTA draw tubes?

A.
4

B.
0

C.
8

D.
6

3.
What type of sample is color coded yellow?

A.
SCAT-I plasma.

B.
Serum.

C.
EDTA plasma.

D.
Buffy coat.

4.
The buffy coat is collected from which draw tube?

A.
Citrate & SCAT-I.

B.
Both EDTA.

C.
EDTA & Serum.

D.
All of the above.

5.
Which choice below best summarizes the storing and time requirements for the filled draw tubes before centrifuging?

A.
EDTA, SCAT-I, & Citrate on ice < 30 mins; Serum on ice  > 40mins, but < 90mins.

B.
SCAT-I & Citrate on ice > 30 mins; Serum & EDTA at room temperature < 3 hrs.

C.
EDTA & Citrate on ice < 30 mins; Serum & SCAT-I at room temperature < 40 mins
D.
EDTA, SCAT-I & Citrate on ice < 30 mins; Serum at room temperature > 40mins, but < 90 mins.

6.
Cryovial #18 should contain what sample type & volume?

A.
EDTA 1.0ml.
B.
Citrate 0.5ml.
C.
SCAT 0.5ml.

D.
Serum 0.5ml.
TRUE OR FALSE.  Circle T if the statement is TRUE.  Circle F if the statement is FALSE.

	T
	F
	Lab coat, gloves and face protectant must be worn when processing blood samples.

	T
	F
	All aliquots must be frozen immediately after processing.

	T
	F
	Use a special capillary tube to pipet 5(l whole blood for HgA1C.

	T
	F
	The total # of blood and urine aliquots collected per participant is 25.

	T
	F
	A hemolytic sample will have a reddish color.

	T
	F
	Eating and drinking is permitted in the blood processing lab.

	T
	F
	The lysing solution in cryovial #1 needs to be stored refrigerated

	T
	F
	The serum from the two serum tubes is aliquoted into 3 x 0.5 mL cryovials.

	T
	F
	After the plasma from the SCAT-I tube has been aliquoted, the draw tube with remaining RBC can be discarded.

	T
	F
	Pipette tips do not need to be changed when aliquoting blood from different draw tube types so long as it is all blood from the same participant.

	T
	F
	The total volume of urine aliquoted and frozen is3 mLs.

	T
	F
	SCAT-I collection tubes are stored at 40C.

	T
	F
	Urine needs to be stored on ice/refrigerated before aliquoting

	T
	F
	Buffy coat is a layer of white cells used for DNA extraction.

	T
	F
	All centrifugation of the MESA collection tubes, can be done in a non- refrigerated centrifuge providing the G-force is adequate.

	T
	F
	The buffy coat is collected on tubes #1 and #5.

	T
	F
	No testing will be done on the serum samples.

	T
	F
	Each week, completed participant sample sets of all frozen aliquots are shipped to Vermont.

	T
	F
	The Phlebotomy and Processing Forms are to be included in sample shipments to Vermont.


MESA FREEZER TEMPERATURE LOG:  -70°C OR COLDER

	Field Center:
	
	
	DATE:
	
	
	

	
	
	
	
	mo
	
	year


	Temp. (°C)
	
	Day of Mo.
	
	Tech ID
	
	Comment
	
	Temp. (°C)
	
	Day of Mo.
	
	Tech ID
	
	Comment

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	


For QC activity, Make sure to complete the Web-based qc procedures/activities form
MESA REFRIGERATOR TEMPERATURE LOG:  4°C

	Field Center:
	
	
	DATE:
	
	
	

	
	
	
	
	mo
	
	year


	Temp. (°C)
	
	Day of Mo.
	
	Tech ID
	
	Comment
	
	Temp. (°C)
	
	Day of Mo.
	
	Tech ID
	
	Comment

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	


For QC activity, Make sure to complete the Web-based qc procedures/activities form
MESA REFRIGERATED CENTRIFUGE TEMPERATURE LOG

	Field Center:
	
	
	DATE:
	
	
	

	
	
	
	
	mo
	
	year


	Temp. (°C)
	
	Day of Mo.
	
	Tech ID
	
	Comment
	
	Temp. (°C)
	
	Day of Mo.
	
	Tech ID
	
	Comment

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	


For QC activity, Make sure to complete the Web-based qc procedures/activities form
6. COMPUTED TOMOGRAPHY (CT) 

In MESA Exam 2, one-half of the participants will be selected to have a repeat CT scan.  The other half will have a repeat CT scan in Exam 3.  The procedure and protocol for CT scanning will be exactly the same as was done in Exam 1.

6.1. QA Activities

FC Staff Qualifications

Qualifications necessary for CT technicians in MESA Exam 2 is the same for Exam 1.  Please refer to the Exam 1 QC MOP for details. 

Each FC has a CT investigator designated as the physician responsible for overseeing the general performance of the CT examination at their FC.
FC Staff Training

Training was completed during central training prior to the baseline examination to insure that CT technologists gain a firm grasp of and demonstrate competency in performing scans.  At which time, at least on Technician from each FC completed the training.  Since that time, qualified MESA CT supervisor or technicians have trained new techs locally as needed.  

Recertification for Exam 2 is not required by the CTRC.
FC Staff Certification

Certification is discussed in detail in the CT MOP.  Selected important points are reiterated here:

1. Each technologist must first have a complete understanding of the CT protocol in the CT MOP.  

2. For certification, each technologist must performed two scans according to the protocol, reviewed the scans, and transmits images to the CT RC.  The scans would then be reviewed immediately by the instructor for satisfaction of the seven technical quality criteria including ECG gating, motion artifact, complete in z direction, phantom inclusion, and excessive noise.  Immediate feedback should be given on each scan.  

3. The local instructor must document the performance of the technologist using the MESA CT Certification / Supervisor Checklist and send to the CT RC and the CC.

4. For pre-certification, perform 2 scans of excellent (E) quality (as determined by CT RC staff at central training or by the local physician investigator responsible for CT performance at their FC) following the certification checklist.  (No transmission is required). 

5. Three scans of excellent quality must be performed and transmitted to the CT RC for full certification.

Maintaining Certification
Certification maintenance protocol for Exam 2 is the same as for Exam 1.

RC Staff Qualifications, Training and Certification
Readers were previously trained centrally by the director of the CTRC.  After training, each reader underwent a certification exam conducted by the CT RC director.  For Exam 2 the same set of Reader are being used. New readers will be trained by the CT RC as needed.

6.2. QC Activities

FC QC Activities

Equipment Calibration and Maintenance – same as protocol for Exam 1 (see CT MOP)

Initial and semi-annual checks by radiation physicists:
Regular Scanner Calibration to Water:

Twice a Month CT Calibration Measurements for Quality Assurance:

QCT calibration phantom (Image Analysis Inc) and a torso QA phantom (Image Analysis Inc) 

QC Monitoring of Technician Quality – same as protocol for Exam 1 (see CT MOP)
QC Repeat Studies

None.  

However, re-scan variability (the largest source of variability identified), can be assessed since all subjects are scanned twice according to the MESA MOP as part of the main study.  A summary measure (such as an average) across the two scans may then be used to increase the reliability of the estimates obtained.  The scanning procedure, consisting of two scans done in succession on each subject, will require approximately 20 minutes of the subject’s time.  Minimal respiratory motion and maximum accuracy and reproducibility require this duration.  (Note: if one scan was not done adequately, the other could be used as a backup).

RC QC Activities

QC Monitoring of Technician Quality – same as protocol for Exam 1 (see CT MOP)
QC Monitoring of Reader Quality – same as protocol for Exam 1 (see CT MOP)
Protocol for QC Rereads – same as protocol for Exam 1 (see CT MOP)

CC QC Activities

QC Data Monitoring and Statistical Analyses– same as protocol for Exam 1 (see CT MOP)
QC Reporting – same as protocol for Exam 1 (see CT MOP)
6.3. Supporting Documentation

· MESA CT Certification / Supervisor Checklist

· MESA Quality Assurance QCT Data Sheet

MESA CT Certification / Supervisor / Site Visit Checklist

	DATE:
	
	
	
	
	
	Field Center:
	

	
	mo
	
	day
	
	year
	
	

	
	
	
	
	
	
	Technician Name/ID:
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	Supervisor:
	

	
	
	
	
	
	
	
	

	Purpose of Evaluation:

	Certification
	
	Supervisor QC Check
	
	Site Visit
	
	

	
	
	
	
	
	
	


Please check the appropriate box if technician performance is satisfactory for each line item.  Please note any comments or remedial action taken in ‘Comments’ section if performance was not satisfactory.

During examination:

	1.
	
	Greets participant professionally.

	2.
	
	Places calibration pad phantom correctly.

	3.
	
	Teaches participant breath-holding technique (at end-inspiration).

	4.
	
	Checks that participant is centered prior to the scan.

	5.
	
	Selects correct field of view (35 cm) including the phantom.

	6.
	
	Selects appropriate ECG triggering (80% per protocol).

	7.
	
	Scans entire heart (at least 35 slices per scan, preferably 40).

	8.
	
	Instructs participant to relax between scans.

	9.
	
	Assesses the adequacy of positioning, ECG gating, and lack of respiratory motion.

	10.
	
	If assessments made in #9 are adequate, immediately acquires another series of 35-40 slices (i.e. repeats entire heart scan a second time) insuring that participant remains immobile and in an identical position.

	
	
	


Data transmission and quality control:

	11.
	
	Transmits images successfully via Internet.

	12.
	
	Uses proper MESA ID labeling on study form.

	13.
	
	Demonstrates understanding of QA procedure and frequency of CT calibration using the Calibration and Torso phantoms.

	14
	
	Documents any problems (if they occurred) in obtaining either scan.

	
	
	

	Comments:
	

	

	

	Corrective Action Taken:
	

	

	

	Supervisor / Site Visitor Signature
	


Complete the web-based QC activities/Procedures Form

MESA QUALITY ASSURANCE QCT DATA SHEET

	Mesa FC ID Number
	
	CT Scanner Mfgr
	


	CT Scanner Model
	
	Phantom Serial Number
	


	QA Date
	Tech. Initials
	Kvp
	MA
	FOV
	Slice Thickness
	Table Height
	Hounsfield Numbers

	
	
	
	
	
	
	
	0
	50
	100
	200
	Torso PIN

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	


send copy to ct rc quarterly

7. CAROTID MAGNETIC RESONANCE IMAGING (MRI)

7.1. QA Activities

FC Staff Qualifications

FC MRI technologists’ qualifications are similar to that for Exam 1 (See Exam 1 MRI MOP).

In addition, at each FC there is a designated radiologist (i.e. the MESA MRI co-investigator) who is responsible for the performance of MRI’s at his/her MESA FC.  The radiologist has several responsibilities regarding QC for MRI at his/her FC including monitoring the study closely to insure adherence to MRI imaging protocol, supervising the technologists, and providing any local training needed to perform the imaging protocol.  These activities are described in more detail in the following sections.

FC Staff Training

For MESA Exam 2, Drs. David Bluemke and Bruce Wasserman and Ms. Linda Wilkins from the MRI Reading Center (MRC) conducted separate central training sessions for Siemens and GE FC technologists.  Siemens training was conducted at UCLA, and GE training was held at the MRC in Baltimore.  The MRC requires that each FC sent at least two designated MRI technologists who will perform the examinations due to the complex scanning parameters.  Two designated technologists from each FC were recommended to attend these training sessions.  Training sessions included the following: 1) an introduction to the design and purpose of the Carotid MRI scan, 2) a review of carotid MRI anatomy, 3) a review of the MESA MRI protocol and the FC MOP, 4) a discussion of alerts procedures, and 5) MRI protocol lab scanning sessions where technologists implemented the MRI protocol on volunteer participants.

If a trained MESA technologist leaves the FC, it is necessary to train and certify a new technologist locally to perform the MESA exams.  The MRC has established guidelines for local technologist training at the FCs in such instances.  These guidelines will insure that the methods for training technologists at the FCs is comparable to the training sessions conducted by the RC.  To guide local training, handouts of the lectures from central training are available at the MESA website and should be provided to the technologist before the technologist may perform MESA MRI examinations.  The details of local training and certification are enumerated in the following section.

FC Staff Certification

In addition to the required education and MRI experience, MRI technologists must do the following to become certified:

· Undergo MESA central training or comparable local training at their FC by the FC radiologist (see details for local training and certification below).

· Read and have complete understanding of the Carotid MRI Exam 2 MOP, Section 3.8 of the MESA FC MOP, section 8 of the Exam 2 QC MOP and have the ability to recognize a MESA alert.

· Successfully complete the written MESA MRI Technologist Test.  Send completed tests to the MRC for review.

· Successfully complete a practical exam (i.e. be observed performing one complete MRI procedure on a volunteer and evaluated by appropriate MRC staff member or the local FC radiologist responsible for overseeing MRI procedures at his/her FC in accordance with the MRI Certification / Supervisor Checklist.) Send completed checklists to the MRC and CC.

For local certification, the following requirements must be met:

1)
The technologist meets the requirements as outlined in the MRI FC MOP.  (Completion of a two-year AMA approved program and two to three years MRI experience.)
2)
The FC Radiologist or Principal Investigator (PI) reviews the purpose of the MESA study with the technologist and gives a brief description of the study design.

3)
The FC Radiologist or PI reviews materials from the training sessions with the technologist to include the MESA MRI carotid and cardiac anatomy lecture, cardiac-gating lecture, physics lecture, GE or Siemens MESA protocol, and MESA protocol review.

4)
The FC Radiologist or PI reviews the MRI FC MOP with the technologist.

5)
The FC Radiologist or PI reviews the procedure for recognizing MESA “Alerts” with the technologist.

6)
The technologist completes the practical scanning session while the FC MR Radiologist observes and evaluates the technologist using the MESA MRI Certification / Supervisor Checklist.

7)
In a supervised atmosphere, the technologist completes the written MRI Technologist test.

The FC Radiologist or PI documents that the above guidelines have been met using the FC MRI Technologist Training Checklist.  Completed checklists and other documentation for local certification should be sent to the MRC and the CC.  Only then may the technologist begin to scan MESA participants.  In addition, the new technologist must submit 5 exams to the MRC to be reviewed for technical adequacy and adherence to the protocol by the RC PI.  The FC must provide a list of new MRI technologist names and ID numbers to the RC before sending images.  It should be indicated on the MRI Completion Form that a technologist in training performed the exams.  The technologist ID number and the ID for the MESA technologist who supervised the trainee should also be listed.  Only after the completion of 5 adequate scans, as determined by the RC PI’s review, will the technologist be considered certified and able to continue performing MESA MRI exams.

Maintaining Certification

After initial training, technologists must do the following to maintain certification:

· Perform a minimum of 4 studies every month.

· Be observed by the designated FC radiologist who is responsible for the performance of MRI’s at his/her FC (i.e. the MESA MRI co-investigator) weekly for one month, then quarterly, to insure that optimal images are obtained and stored.  The radiologist should monitor technologists to insure adherence to MRI imaging protocol, including proper handling of alerts, and maintenance of appropriate quality control of the MESA studies and MRI imaging equipment using the MRI Certification / Supervisor Checklist.  Completed checklists should be sent to the MRC and CC.

· Maintain acceptable levels of image quality (i.e. no more than 10% of images unacceptable for interpretation as determined by the MRC).

· Repeat the original certification process prior to each new examination cycle and as needed if data quality is determined to be unacceptable based on quality review by the MRC.

RC Staff Qualifications, Training and Certification

New (non-physician) readers are trained to perform quantitative image processing in a standard fashion by participating in a training course which draws on a library of representative scans from the pilot study.  Additionally, each non-physician reader will be required to complete a series of lectures covering MESA protocol and study design, carotid and cardiac MRI anatomy, and the MESA MRI scanning protocol.  A detailed description of the sequence of training sessions required for non-physician readers is described below:

7.2. QC Activities

FC QC Activities

Equipment Calibration and Maintenance – same as protocol for Exam 1 (see MRI MOP)

Finally, the following QC tests shall be performed and documented at least semi-annually and after any major upgrade or major change in equipment:

· Review of daily quality control testing records

· Measurement of image quality uniformity

· Measurement of spatial linearity

· Measurement of high contrast spatial resolution

· Measurement of slice thickness, location, and separation

QC Monitoring of Technician Quality – same as protocol for Exam 1 (see MRI MOP)
QC Repeat Studies- None.
RC QC Activities

QC Monitoring of Technician Quality – same as protocol for Exam 1 (see MRI MOP)
QC Monitoring of Reader Quality

During the Main MESA Exam 2 study, approximately 600 MRI scans will be performed; 100 per field center over about 16 months.  These 600 scans will be divided equally among the readers at the MR RC.  This will include 5% quality control re-reads.

Two non-physician readers will be assigned to read xx MESA cases per week.  The adjudication panel will be assigned to read xx cases per week each.  Interpretation results will be transmitted to the CC within (30) days of receipt of the MRI scans from the FC.

Of the main MESA study, a 5% random sample of each reader’s images will be reread by a second, senior reader on a monthly basis.  In addition, a 5% random sample of each reader’s images will be reread by the same reader on a monthly basis.  Rereads will be performed in a blinded fashion.

CC QC Activities

QC Data Monitoring and Statistical Analyses

· The CC periodically analyzes the available baseline MRI data and QC replicate data to insure that appropriate levels of measurement quality are maintained.  

Age- and gender-adjusted means and frequencies for these variables by FC, by technician within FC, and by increments in time are computed to examine trends, identify outlying or unusual values, quantify differences between the measurements recorded by different technicians at different FC, and monitor measurement drift.  Technician- and FC-specific measures of variability in these measurements will also be examined to assess to assess measurement reliability and detect unusual discrepancies across FCs.

QC Reporting

The CC and the QC Subcommittee review results of these analyses quarterly and provide updates to the SC.  Results of this review are also reported by technician and FC to the FC study coordinators and FC staff so that appropriate action can be taken to improve measurements if needed in a timely fashion.

7.3. Supporting Documentation

· Field Center MRI Technologist Training Checklist

· MESA MRI Certification / Supervisor Checklist

· MESA GE MRI Technologist Test

· MESA Siemens MRI Technologist Test

Exam 2 Field Center MRI Technologist Training Checklist

	DATE:
	
	
	
	
	
	Field Center:
	

	
	mo
	
	day
	
	year
	
	

	
	
	
	
	
	
	Technologist:
Name/ID
	

	
	
	
	
	
	
	
	

	FC MR Physician or Principal Investigator:
	

	
	
	
	
	
	
	
	


A check indicates yes to the questions below:

	1.
	The technologist meets the requirements as specified in the FC MOP:
	
	

	
	Completion of a two-year AMA approved program and two to three years MRI experience
	


	2.
	Reviewed the overall MESA Protocol and Study Design:
	
	


	3.
	Reviewed the MESA MRI protocol Lecture:
	
	


	4.
	Present at the Carotid Anatomy Lecture:
	
	


	5.
	Reviewed the FC MOP:
	
	


	6.
	Reviewed the procedure for Alerts:
	
	


	7.
	The technologist completed the written examination under direct supervision:
	
	


	8.
	The technologist completed an examination under my direction and demonstrated
	

	
	all items listed on the MESA MRI Certification/ Supervisor Checklist:
	
	


	FC MR Physician or Principal Investigator Signature:
	


Send copy to mrc (when new technologist is certified)

MESA Exam 2 MRI Certification / Supervisor / Site Visit Checklist

	DATE:
	
	
	
	
	
	Field Center:
	

	
	mo
	
	day
	
	year
	
	

	
	
	
	
	
	
	Technician Name/ID:
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	Supervisor:
	

	Purpose of Evaluation:

	Certification
	
	Supervisor QC Check
	
	Site Visit
	
	


Please check the appropriate box if technician performance is satisfactory for each line item.  Please note any comments or remedial action taken in ‘Comments’ section if performance was not satisfactory.

Exam explanation:

	1.
	
	Explains that it is a 30 minutes exam.

	2.
	
	Explains placement of pads/coils around head and neck.

	3.
	
	Explains that there will be loud knocking noise when the machine runs


Patient set up:

	4.
	
	Insures proper pads/coil positioning.

	5.
	
	Offers use of headphones.


MRI protocol:

	11.
	
	Uses auto pre-scan properly.

	12.
	
	Uses correct gating settings (turns off advanced gating, turns off noise, checks voltage).

	13.
	
	Localizes short axis images properly

	14.
	
	Localizes vertical long axis images properly.

	15.
	
	Localizes phase contrast.

	16.
	
	Localizes double IR.

	17.
	
	Fills out MESA data form properly.


Quality Control:

	18.
	
	Reviews all scans prior to a MESA participant leaving the Field Center MRI Unit.

	19.
	
	Checks to see that the protocol is complete and the scans are technically optimal.

	20.
	
	Repeats a series if necessary at the time of the examination to avoid bringing the participant back.

	21.
	
	Alerts the local radiologist of any potentially clinically significant abnormality at the time the MESA  participant is being imaged.

	Comments:
	

	

	

	Corrective Action Taken:
	

	

	Supervisor / Site Visitor Signature:
	


For Certification - SEND COPY TO MRC and CC

For Quality Control Activities - Complete the web-based QC activities/Procedures Form. Do not send this from
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MESA TRAINING - SEPTEMBER 8, 2002

MESA Tech ID: FC:

Please choose one answer for each question.

n

2

4

)

7

Al of the following may be used as MRI measures of early atherosclerosis
except

)  Prolonged T2 relaxation

b)  Percent contrast enhancement

©) Prolonged Tl relaxation

@) Wall thickness.

‘Which of the following is thought to represent a “vulnerable” plague?
) Large lipid core and thick fibrous cap

b)  Large lipid core and thin fibrous cap.

) Smalllipid core and thick fibrous cap

d)  Small lipid core and thin fibrous cap.

Possible reasons for plaque to enhance include all of the following except
a)  Increased endothelial permeability

b)  Angiogenesis

©)  Large lipid core

@) Fibrous tissue

Early plaque formation s related toall of the following except:
) Low shear stress exposure

) Trauma

) Inflammation

@) High cholesterol

‘The location of the internal carotid artery origin relaive to the external carotid
artery orgin s typically:

@ Anterolateral

b)  Directly anterior

9 Posterolateral

@) Noconsistent location

Tissue factor is found primarily in the:
a)  Fibrous cap

b)  Lipid core

) Blood pool

@) Endothelial cells

‘The carotd bifurcation s typically located at

@ The base of the neck

b) Just below the occiput

) Just below the angle o the mandible

& Approx mately 2cm above the sgle of the mandible.
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8) A surfuce coil directly improves:
) Field of view
b)  Signal to noise ratio
) Contrast to noise ratio
@ Scantime

9)  Anembolic event s thought o be precipitated by:
a)  High shear stress
b)  Cholesterol adhering to the endothelium
©)  Rupture of the fibrous cap
&) High tensile stress

10)  The following has a protective effect regarding plaque formation:
) Low shear stress
b)  Thick fibrous cap
©)  Active inflammation
) High shear stress

11)  The jugular vein is typically located:
a)  Lateral to the carotid bifurcation
b)  Medial to the carotid bifurcation
) No consistent location reltive to the carotid bifurcation
@) None of the above

12)  The carliest location for plague formation usually is the:
) Base of the external carotid artery
b)  Base of the skull
) Outer wall of the carotid bulb.
&) Along the flow divider

13)  Which of the following provides the best signal to noise rato for the fibrous
cap?:
) Noncontrast T2-weighted image
) Noncontrast Proton density-weighted image
©)  Contrast-eahanced image
@) Noncontrast Tl-weighted image with fat saturation

14) A black blood MR imaging sequence is:
) Time of flight
b Gradient echo
) Double inversion recovery
d)  Diffusion weighted
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15)

16)

m

18)

19)

20)

Early atherosclerosis is:

@ Detectable by 3D TOF MRA

b)  Detectable by catheter angiography

) Detectable only by high-resolution angiography
&) Angiographically undetectable.

In order to suppress th signal of blood using an inve
the TI should be:

a)  Setto the null point of blood

b)  Setto the Tl value of blood

) Setto the T2 value of blood

@ None ofthe above:

recovery sequence,

On black blood MR images of plaque, calcification i
) Hypointense to muscle

b)  Isointense to muscle

o) Hyperintense o muscle

& Hyperintense to fat

Plaque features that can be identified by MRI include all of the following
except:

@) Ulceration

b)  Intraplaque hemorrhage

) Platelet aggregation

&) Fibrous cap thickness

‘Which of the following i thought to represent a “stable” plaque?
) Large lipid core and thick fibrous cap.

b)  Large lipid core and thin ibrous cap

) Smalllipid core and thick fibrous cap

@) Small lipid core and thin fbrous cap

MRI can detect early atherosclerosis

a)  Detected by increased T2 signal and/or gadolinium enhancement in the
wall before substantial wal thickening occurs,

b)  Only afier MR detectable wall thickening begins

©)  Only afier contrast administration

d)  Aslong as serum cholesterol levels are high
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Sl Assessment
MESA Carotid

Name Conter,

1. How many MESA cartid MRI exsmintions will e done tyour sie? (vt incling any “ancillay” stdis).

2 230y
2.3/ week
200300 weck.

2. 1fyou have guestions about whethe the MESA participant should have gadolnum, who sould you call?
(wrt the nameofthe persa)
3. Who s cbaining consent or gadolinim nection for MESA”

) The MR technologist
©) The MR MESA radilogistcartologist
©) The fled center personnel.

) Noconsentis necded

4. Whoisqualifie 0 peform MESA caroid MR st your sie?

) Any technologistwhe did cardiac MESA MRI
1) Any technologist nseucted by the echnologis who aended aning sesion
) Only technologit ertied by the MRI Reading Center

) Only MR physicians

5. Whichofthefllowing s suablefor 1V inetion o gadliniam for MESA?

o 18 g sngiosain
b) 202 g ngioeath
© 24g bty
) 25 g buerly

6. Which arm shouk b usd for adolnium jctons:

2 1t does ot e
) tholefiam
&) therightam

7. Who shoud eceve gadolinium for croid MR for MESA?

) Everyone i ossble.
o) Only paricipants who have sgned the consen form forgadolnum.
) Only paricipants who are in sncillay tudies

2 Oriy pricipans who havehad carrid ulrasound

3. fth paricpant dos ot receivegadolinium, what hould you do”

5 Do the roocol withou the gadolinur necion,including hepost gadoliium mages
) Do ot scan the particpant

©) Send th participantback o the Field Cenie For consent

) Dithe rotocl withoutgadolinum nection, but do o ncude the post adolin





8. MESA – Retina

MESA-Retina is a new ancillary study in MESA that is part of MESA-EYE.  It will be completed on all participants being follow up in Exam 2.  MESA-Retina seeks to determine the relationship of retinal microvascular disease to the presence of subclinical and clinical CVD. 

In MESA-Retina, retinal photographs of both eyes of the MESA participants will be obtained.  These photographs will be graded at the Ocular Epidemiology Reading Center (OERC) at the University of Wisconsin-Madison for retinal microvascular characteristics, including focal arteriolar narrowing, arterio-venous nicking and retinopathy (e.g., microaneurysms, retinal hemorrhages).  In addition, generalized arteriolar narrowing will be quantified using a computer-based measure of retinal vascular caliber.  Other significant retinal conditions will also be noted, such as retinopathy or vascular occlusions in people with and without diabetes.

8.1. QA Activities

FC Staff Qualifications

No specific qualifications are required.
FC Staff Training

MESA Eye central training for Retina & Vision procedures was conducted at the Ocular Epidemiology Reading Center at the University of Wisconsin in August 2002, prior to the beginning of the MESA Exam 2.  At least one technician from each FC was required to attend this training session and is designated as that center’s primary MESA Retina and/or MESA Vision technician.  Training included an overview of the ancillary study purpose and design, basic eye anatomy, pathology, procedure protocol (see Exam 2 FC Procedures MOP), photo quality and grading, equipment review and care, a demonstration of the procedures, opportunities to practice the procedures on volunteers, and the certification process (described in detail in the following section).  Technicians who do not attend the central training session must be trained and certified locally at their FC by a certified technician who completed, or was trained by a technician who completed, the initial central training program.  Requirements for certification are enumerated in the next section.

FC Staff Certification
Each examiner taking fundus photographs will need to become certified before taking photographs for the study.  The initial group of photographers will receive didactic and hands-on training at the University of Wisconsin.  The Reading Center Photographic Consultant, Michael Neider, will conduct this training, which will involve training on equipment set up. Following the training, each photographer will return home to setup their photography system, practices taking photographs and prepares photographic sets for submission to Michael Neider for certification.  Certification begins with the completion of the Photographer Certification Request Form.  This form is submitted along with 10 eyes (5 right eyes and 5 left eyes) photographed following the study protocol.  A photographer is fully certified after submitting satisfactory quality photographs of 10 eyes taken on non-study volunteers.  These photographs must show proper field definition (Fields 1 and 2 of each eye, 20 images total), proper exposure, alignment and focus. Photography certification subjects should be assigned study ID numbers using the digit technician ID number followed by a sequential 3 digit number, starting with 001. The acrostic for all certification subjects will be “CERTIFY”, and the photographer will be the technician’s ID number. For example, if a technician’s ID number was “109”, the patient information for their first certification subject would be as follows:

Study ID: 
109001 (109002, 109003, ect.)

Acrostic: 
CERTIFY

Photographer: 
109
The photographs must be archived to CD, completely labeled and shipped according to protocol. A separate CD should be submitted for each technician. 

In addition, all technicians seeking certification must read the complete MESA Retina training Manual, read Section 3.6.1, MESA-Retina, of the Exam 2 FC Procedures MOP, and the review the equipments manual. 

Once certification is complete, the photographer’s information and ID number will be entered into the database and notification of certification will be forwarded to the photographer.


Certification of New Photographers   

As additional personnel need training to become certified, a certified photographer at the Field Center will provide complete instruction and copies of the Ocular Epidemiology Photography Protocol and Canon Non-Mydriatic Retinal Camera CR6-45NM Operation Manual.  The trainee photographer will practice on volunteers and, when ready, prepare and submit photographs of 10 eyes for consideration for certification. 

Maintaining Certification
In order to maintain certification, photographers must complete photograph a minimum of six pairs of eyes bimonthly and 75% of their photographs must be gradable. Grade-ability will be determined from the monthly photo quality report generated by the study coordinator at the reading center. 

If a photographer fails to meet either of these requirements, he or she will be contacted and given feedback by a photography consultant. During the following month, the photographer will be allowed to continue to take photographs of study participants only if supervised by a fully compliant certified photographer. 

If the photographer does not meet these standards of quantity or quality of their photographs for three consecutive months, certification will be revoked. The technician will not be able to take study photographs until he/she has submitted a new set of acceptable certification photographs.

Be observed and evaluated by FC supervisor according to the supervisor checklist monthly for the first 2 months, then quarterly.  Supervisor must complete the web-based QC Activities/Procedures form thus notifying that the technician has completed the necessary steps for maintaining certification.
RC Staff Qualifications, Training and Certification

All new ophthalmic graders undergo a strenuous 3+ month training period for each pathology protocol, with a senior grader as an instructor.  During that training period, graders are taught basic eye anatomy, recognition of lesions characteristic of the disease, and measurement of these lesions according to the standard protocol.

The actual training consists of lectures, reading and discussing protocols and other pertinent material, and hands on grading using a large collection of retinal photos selected for varying characteristics and severity levels of the disease.  The retinal photos used in grader training have been selected, copied into multiple sets and organized into categories according to the lesion or topic being discussed.  Identical copies of the same set of retinal photos are available for simultaneous measurement and discussion by instructor and trainees, providing immediate feedback to the trainees.  Upon completion of the training phase, all trainees must grade a test set of selected retinal photos to measure accuracy and reproducibility.  The senior grader then evaluates the grading of this test set.  If the trainee passes the test then the trainee is certified (probation) as a detail grader of the disease.  If the trainee does not pass the test, the trainee will re-train on the lesions or topics of interest until he/she is able to meet certification standards.

During the probation period of grading a grader will grade piggy-back with a more senior grader, with all of the new grader’s work reviewed and/or graded by another.  In addition, the grader will have regular quality control meetings where sample eyes are graded and then discussed by the entire team of graders.  After several months of probationary grading the grader will be released from probation to full certification.    

Fully certified graders attend monthly meetings to review lesions of interest, discuss protocols, and to ensure consensus in grading.  Every six months all graders grade sample sets of eyes to measure for reproducibility and temporal drift as part of routine quality control. Upon gaining more experience, graders are trained to do other types of grading including pathology review and notification, in addition to measuring and scoring individual lesions.

Criteria for Completion of Ophthalmic Grading Training

The graders in training will be certified to grade one or more of the following ocular pathologies upon the completion of their training program.  Age-Related Maculopathy, Age-Related Cataracts including nuclear sclerosis, cortical cataract, and posterior sub-capsular cataract, Diabetic Retinopathy, Glaucomatous optic nerve cupping, AIDS, Hypertensive/Arteriosclerotic blood vessel measurement.

Completion of basic training requires that the grader be able to:

1.
Recognize and understand eye anatomy and how each disease affects different parts of the eye.

2.
Recognize and identify the lesions associated with each specific pathology.  

3.
Reproducibly measure anatomical features and lesions of interest according to very specific protocols.

4.
Differentiate confounding ocular lesions that may mimic those associated with the disease of interest.

The trainer will determine through review and testing if the trainee can perform the standard grading process reliably and efficiently.  Once a trainee has reached a level of proficiency, formal training is completed and the grader is certified in grading of that disease.
8.2.  QC Activities

FC QC Activities

Equipment Calibration and Maintenance

Daily Procedure

The camera dust cover and lens cap should be removed at the beginning of the day and the lens inspected and cleaned (see below) as necessary.  Dust is the greatest enemy, producing the majority of artifacts on the photographs.  When the camera is not in use, the lens cap should be in place and the special dust cover must remain on the camera.  

Camera Lens and Body Care

The camera lens must be inspected frequently and, if dirty, cleaned with the brush and air bulb to remove debris.  Should more extensive cleaning of the lens be required, the lens can be fogged with your breath or moistened with absolute alcohol and then cotton should be used in a circular polishing motion until no dirt or oily film is visible on the lens when it is viewed from the front with the alignment lens removed and the view lamp on and turned up to its near maximum intensity (see page 28 in the Canon Non-Mydriatic Retinal Camera CR6-45NM Operation Manual).  The body of the camera should be kept clean and free of dirt with a soft cloth and water or a common spray cleaner.  The forehead-rest may be cleaned with alcohol.

Instrument Table and Stools

The instrument table and stools can be kept clean by wiping with a common spray cleaner and a soft cloth.  Occasionally the castors on the table and stools may squeak requiring a drop of light oil.  The electric motor on the table requires no lubrication.  The motor, which is protected by fuses, may need replacing should excessive current blow them out.  The power rating of the fuse will be indicated near the instrument table fuse holder.

Flash, View and Split Lamp Concerns
One spare lamp bulb should be kept at the field center.  Clinic staff in the field can replace the view lamp.  Remember to keep all oil from your fingers off these lamps during replacement.  The flash and split lamp should be replaced by a qualified technician.  Both lamps can be ordered from Canon USA, Inc. when needed for overnight delivery.
As the flash lamp ages, the light output can diminish, producing progressively darker photographs.  This can temporarily be over-ridden by an adjustment of the transformer output, though ultimately the lamp should be replaced.  The decision to replace the lamp, due to dark photos, will be made with the Photography Consultant following routine review of the digital photographs.  The flash lamp requires careful handling during installation (the burnt out lamp may be hot, and the new lamp must be properly aligned.  Only field center staff trained to do this should attempt lamp replacement.
QC Monitoring of Technician Quality 
As with other MESA procedures, in order to maintain certification, periodically, the center’s primary Retina technician will observe each MESA Retina technician performing the procedure on a selected MESA participant.  During the observation, the primary technician will use the MESA Retina Supervisor Checklist as a guide for completing the procedure and note whether all steps were completed correctly, records any problems observed, and discusses them with the technician after the examination is completed.  This observation should be performed once at the end of the first month of the study and quarterly thereafter.  The primary technician should also be evaluated in this way by another certified FC anthropometry technician.  Once the observation is complete, complete the Web-based QC Activities/Procedures Form.

QC Repeat Studies
Each site will perform repeat photography on one eye of one study participant each week.  The selection of which study participant and which photography technician will perform the repeat photography will be determined by the coordinating center so as to optimize inter-tech and intra-tech quality control.  The repeat photos will be of field one (optic nerve) of the study eye, if possible. Repeat photographs will be taken after the study photograph session has been completed. The photographer will then start a new patient session, entering the participant’s QC ID information as usual. All repeat photographs will undergo an A/V grading by the same grader who initially graded the original photograph at the reading center.

Data forms for QC repeats should be completed as usual but should not be scanned.  Monthly, the forms should then be copied and the originals mailed to the Coordinating Center for processing.  
RC QC Activities

QC Monitoring of Technician Quality 
Photographers will provide the first assessment of photo quality, a big advantage of digital imaging.  This “on the spot” review of images allows for the immediate assessment of image quality and the opportunity to retake the images before the patient leaves the camera photography area.  Additionally, reading center staff will continuously monitor photographic quality throughout the study.  Initially all photographs will be reviewed by reading center staff and feedback will be provided to the photographers in cases that warrant critique.  A telephone call, e-mail or letter will be used detailing problems and suggesting improvements.  Once the study is underway and the photographers sufficiently trained, data on quality will be generated from the photograph readers' evaluations of all photographs.  The Photography Consultant will review a small percentage of the photographs, and feedback will be provided to the photographers in cases that warrant critique.  In cases where problems with photo quality persist, the additional training may be arranged at the Ophthalmic Photography Learning Center (OPLC) located in Madison, Wisconsin.

QC Monitoring of Reader Quality 
Fully certified graders attend monthly meetings to review lesions of interest, discuss protocols, and to ensure consensus in grading.  Every six months all graders grade sample sets of eyes to measure for reproducibility and temporal drift as part of routine quality control. Upon gaining more experience, graders are trained to do other types of grading including pathology review and notification, in addition to measuring and scoring individual lesions.
Protocol for QC Rereads 

The Ocular Epidemiology Reading Center will perform three types of grading for reader quality control.  

Reproducibility Grading

The first type of quality control is called reproducibility grading.  Sixty eyes will be selected for grading, to be repeated every six months.  These eyes will consist of thirty images selected for a distribution of diabetic retinopathy severity and thirty images selected for a distribution of age-related macular degeneration lesions.  Every six months, all MESA graders will grade the “reproducibility set”.  A statistician and the co-directors of the reading center will analyze these data for reproducibility and temporal drift.  No direct feedback to the graders will be done, although graders may undergo some type of lesson review based on the data collected during this quality control pass.

Feedback Grading

The second type of grading will also occur every six months but will be offset by three months on the calendar from the reproducibility grading.  Thus if reproducibility grading occurs in January and July, feedback grading will occur in April and October.  Feedback eyes will consist of sixty MESA eyes selected by a statistician from images received by the reading center in the last six months.  These images will also be graded by all MESA graders and the data will be analyzed by a statistician and the co-directors of the reading center.  In addition the set of feedback eyes will permit the graders to receive feedback about their grading performance as compared to other graders and enable them to have the opportunity to review the images and the grading data after receiving feedback from the reading center statistician.

A/V Ratio Grading 

Two sets of twenty eyes each will be used to perform quality control on A/V ratio grading.  These images will be graded by all MESA A/V graders, using alternating sets every six months.  The data from these gradings will be analyzed by a statistician and the co-directors of the reading center for reproducibility and temporal drift.

CC QC Activities

QC Data Monitoring and Statistical Analyses

Data transmission and quality is monitored by the OERC and CC, of interest are: Number of studies received; Number of incomplete/technically inadequate studies received; Frequency (%) of unacceptable scores for each scan quality criterion.

In addition, the CC with the OERC will periodically analyzes the available Retina data and to insure that appropriate levels of measurement quality are maintained.  Technician- and FC-specific measures of variability in these measurements will also be examined to assess to assess measurement reliability and detect unusual discrepancies across FCs.  Technician variability will also be assessed.

QC Reporting

The CC and the QC Subcommittee review results of all these analyses quarterly and provide updates to the SC.  Results of this review are also reported by technician and FC to the FC study coordinators and FC staff so that appropriate action can be taken to improve measurements if needed in a timely fashion.

8.3. Supporting Documentation

· MESA Retina Supervisor Checklist

MESA Retina  Supervisor Checklist

	DATE:
	
	
	
	
	
	Field Center:
	

	
	mo
	
	day
	
	year
	
	

	
	
	
	
	
	
	Technician Name/ID:

	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	Supervisor:
	

	
	
	
	
	
	
	
	


Please check the appropriate box if technician performance is satisfactory for each line item.  Please note any comments or remedial action taken in ‘Comments’ section if performance was not satisfactory.

Preparation:

	1.
	
	Lens is clean

	2.
	
	Chin and forehead rest is cleaned

	3.
	
	Explains photography procedure to participant

	4.
	
	Photographer adjusts table and chin rest if necessary

	
	
	


Procedure:

	5.
	
	Followed photography script

	6.
	
	Remind participant to rest in between photo shoot

	7.
	
	Photographs are reviewed at end of session

	8.
	
	Procedure completed smoothly

	9.
	
	Procedure completed is acceptable time range i.e. 10-15mins

	
	
	


Handling of participant comfort and ease:

	10.
	
	Maintains communication with participants throughout session

	11.
	
	Advising participants of steps/action about to occur e.g. prior to shooting photographs

	12.
	
	Answer participant questions appropriately

	
	
	


Form Completion:

	13.
	
	Uses correct sample ID on both completion form and laptop data entry screen.

	14.
	
	Photography completion form is filled out correctly, during or immediately after session.

	
	
	


Complete Processing & Shipping to OERC

	14.
	
	Successfully creates Photo CD sets (1 for file and 1 to send to OERC)

	15.
	
	Successfully transmits Eye History Form to OERC

	16.
	
	Successfully prepares the photo log, shipping manifest, and CD package to send to OERC

	Comments:
	

	

	


(use this form as a guide)

Make sure to complete the Web-based QC Procedures/Activities form

9. MESA – vision

MESA-Vision is a new ancillary study in MESA that is part of MESA-EYE.  It will be completed on all participants being follow up in Exam 2.  The purpose of the vision component is to measure how well people see things at a distance using their glasses and/or contacts, if they wear any (usual correction = nothing, glasses and/or contacts), to measure the refractive error and corneal curvature of each of their eyes, and to determine if distance vision can be improved in the eyes of people who don't see well with their usual correction.  These data will be used to look at the distribution of visual acuity and extent of visual impairment in the MESA study population and to examine associations between visual impairment, retinal changes and markers of cardiovascular disease.

9.1. QA Activities

FC Staff Qualifications

No specific qualifications are required.
FC Staff Training

MESA Eye central training for Retina & Vision procedures was conducted at the Ocular Epidemiology Reading Center at the University of Wisconsin in August 2002, prior to the beginning of the MESA Exam 2.  At least one technician from each FC was required to attend this training session and is designated as that center’s primary MESA Retina and/or MESA Vision technician.  Mary Frances Cotch from the NEI and Sue Corwin from Marco Technologies will conduct this training, which includes an overview of the ancillary study purpose and design, basic eye anatomy, optics, refractive errors, an introduction to lensmeter and autorefractor, a demonstration of the equipment and procedures, opportunities to practice the procedures on volunteers, and passing a written and practical exam prior to certification (described in detail in the following section).  

Technicians who do not attend the central training session must be trained and certified locally at their FC by a certified technician who completed, or was trained by a technician who completed, the initial central training program.  Requirements for certification are enumerated in the next section.

FC Staff Certification
Each MESA Vision technician will need to become certified before performing this procedure on participants of the MESA study.  

To obtain certification for MESA-Vision, technicians must either attend central training or be trained locally by a technician who was certified at central training.  The technician must received didactic or read completely the MESA Vision Training manual which include eye anatomy, basic optics, and error of refractions, read section 3.6.2, MESA Vision, of the Exam 2 FC Procedures MOP, practice on volunteers until comfortable with the procedure.  Certification is given after completing a written and a practical exam during which the technician demonstrates the ability to complete the MESA-Vision protocol without assistance.

Maintaining Certification

To maintain certification, technicians need to:

· perform the vision component at least once a week and 12 times every two months. 
· accurately read the set of 4 pairs of standard glasses once a month
· Be observed and evaluated by FC supervisor according to the supervisor checklist monthly for the first 2 months, then quarterly.
RC Staff Qualifications, Training and Certification

N/A

9.2. QC Activities

FC QC Activities

Equipment Calibration and Maintenance

There is no routine maintenance for the equipment; however, it is very important to use the dust covers when the equipment is not being used.

Daily Procedures

Lensmeter:  Inspect the Lensmeter with the penlight; If any debris is detected, use a puff of air from the blower brush to clean the lens; If necessary, use an Absorbond lens wiper to clean the lens and the screen; Place the dust cover over the machine when the equipment is not in use.

DO NOT use anything but the blower brush on the Lensmeter.

DO NOT use alcohol, windex, lens cleaner, etc. or paper towels on the lens. 

Autorefractor:  Inspect the Refractor's Measuring Window daily with the penlight; If any debris is detected, clean the window from the center outward using Absorbond lens wipers wrapped around a cotton-tipped applicator; If necessary, moisten the wrapped tip with an alcohol wipe; Dry the window using a cotton-tipped applicator wrapped with a lens wiper; Check again with the penlight; if streaks exist, repeat the steps above; Place the dust cover over the machine when the equipment is not in use.

DO NOT clean the window with only a cotton tipped applicator – wrap it in a lens wiper.  Otherwise the cotton fibers will stick to the window.
Routine Cleaning of Equipment

Lensmeter: Lift up the nosepiece and remove it; Clean the protective glass by blowing off dust with the blower brush; If the lens is still dirty, wipe gently with Absorbond Lens wipes; If the exterior of the instrument becomes dirty, wipe with an alcohol wipe.

Autorefractor: Wipe the forehead rest and other external parts with an alcohol wipe; Clean the measuring window and TV monitor with Absorbond lens wipes; Ensure that the chin rest has a fresh layer of tissue between study participants.

Weekly Calibration Procedures
Lensmeter :  At the beginning of every week, four pairs of calibration glasses of known prescription (8 total prescriptions) should be tested to assess if the Lensmeter is working properly.  Print the Lensmeter readings to compare to the known values.  

Data to be compared includes the following:

· Lens sphere results (from 8 lenses in 4 pairs of glasses);

· Lens cylinder results (from 8 lenses in 4 pairs of glasses); and

· Lens axis results (from 8 lenses in 4 pairs of glasses). 

Complete the weekly calibration form.  Attach the calibration printouts to the form and file in the MESA Vision QC Folder.  

The table below lists of the standardized eye glasses prescriptions and the tolerance ranges allowed.
STANDARD GLASSES Rx

	
	Right lens
	Left lens

	
	Sphere
	Cyl.
	Axis
	Sphere
	Cyl.
	Axis

	Pair #1
	+1.50
	+1.00
	90
	-2.50
	+1.00
	90

	Pair #2
	+1.50
	+3.50
	45
	-5.00
	+3.50
	45

	Pair #3
	+3.00
	+1.00
	180
	-4.00
	+1.00
	180

	Pair #4
	+3.00
	+3.50
	125
	-6.50
	+3.50
	125


Tolerance range for Sphere and Cylinder is + or - .25 D

Tolerance range for Axis is + or - 3 degrees

At the end of each quarter, a FC staff will log on to the QC procedures/activities website and complete the MESA Vision weekly calibration completion form.

Quarterly Calibration Procedures
Autorefractor:  Approximately every quarter year, you will receive artificial test eyes.  Use the test eyes to determine if the autorefractor is functioning properly.


Measurement with Test Eyes
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· Install the test eyes and steel balls to the chin rest.  To align, they must be set high—near the top of the chin rest.

· Turn the power ON and set to  <OBJ.MEAS> mode by pressing the R/K button.

· Set the parameter 1:  STEP to 0.01 from the default setting of 0.25.  To do this, open up the trap door, press the solar system button and then use the down arrow to set to 0.01.  

· Press the solar system button again.  

· Aim accurately and measure the test eyes.  Keep the Autofocus on to focus correctly.  Then take off the Autofocus to fire manually by pressing the joystick button.  Measure the right and left eye first and print these readings.  

· Then measure the center eye and print the readings.  

· Enter the QC data on test eyes (right, left, and center):

· Known values for the test eyes (values are listed on the test eyes);

· Sphere result; and

· Cylinder result.

The results that should be entered are in the carets (< >).  These values should compare with the SE values on the VD=13.75 line on the test eyes.

· Place the date completed on the printout and keep it in the QC Folder.

NOTE:  A slightly incorrect alignment will affect the measured value especially when the test eyes of +10D and -10D are used.  Errors of the order of -0.1D to +0.1D will be caused in measurement like that.  Be sure to make the alignment as accurate as possible.

· Return to the default setting of 0.25 by setting the parameter 1:  STEP to 0.25.  

Tolerance of Autorefracter 

Compare the SE value on the printout with these values. (
Also verify that the VD (vertex distance) value on the printout is 13.75 mm.

NOTE:  The values table is stuck on each of the test eyes.  Check the tolerance in measurement comparing the measured value to the reference data in the table.  Use the values corresponding to the line where VD = 13.75 mm.  The cylinder value should be close to zero.  [See sample in box at left]





Measurement with Steel Balls: 

· Install the test eyes and steel balls to the chin rest.

· Turn the power ON and set to <K> mode.

· Aim accurately and measure the steel balls.

NOTE:
A slightly incorrect alignment will affect the measured value.  Errors of the order of -0.02 mm to +0.02 mm will be caused in measurement like that.  Be sure to make the correct alignment as accurate as possible.

Tolerance of KM Measured data

Compare the printout with these values.  (
Enter the results in the Steel balls QC form:

· Known values for the steel balls (known values are listed above the steel balls)

· Result 1 for the steel balls (R1 on the tape);

· Result 2 for the steel balls (R2 on the tape); and

· Average result for the steel balls (AVE on the tape).

· The tape from the refractor will have 4 sets of values for the steel balls listed. Only enter the set of values (R1, R2, AVE) that are between the carets (< >).  

After you have checked to determine if the Autorefractor is within tolerance, make sure to return to the <K/M> mode by pressing the R/K button.

If any piece of equipment is out of tolerance, first reposition the glasses (lensmeter) or test eyes/steel balls (autorefractor) and repeat the measurement.  If the equipment is still out of tolerance, enlist the assistance of another Vision-certified technician at your field center to completely retry the QC procedure from the beginning.  If the equipment continues to be out of tolerance, contact a MARCO Technology representative and the Coordinating Center to report the problem.

At the end of each quarter, a FC staff will log on to the QC procedures/activities website and complete the MESA Vision quarterly “Steel Ball” calibration completion form.

QC Monitoring of Technician Quality – 

As with other MESA procedures, in order to maintain certification, periodically, the center’s primary Vision technician will observe each MESA Vision technician performing the procedure on a selected MESA participant.  During the observation, the primary technician will use the MESA Vision Supervisor Checklist as a guide for completing the procedure and note whether all steps were completed correctly, records any problems observed, and discusses them with the technician after the examination is completed.  This observation should be performed once at the end of the first month of the study and quarterly thereafter.  The primary technician should also be evaluated in this way by another certified FC anthropometry technician.  Once the observation is complete, complete the Web-based QC Activities/Procedures Form.
QC Repeat Studies

none
RC QC Activities

QC Monitoring of Technician Quality 
N/A

QC Monitoring of Reader Quality 
N/A

CC QC Activities

QC Data Monitoring and Statistical Analyses

Data transmission and quality is monitored by the OERC and CC, of interest are: Number of studies received; Number of incomplete/technically inadequate studies received; Frequency (%) of unacceptable scores for each scan quality criterion.

In addition, the CC with the OERC will periodically analyze the available Vision data and to insure that appropriate levels of measurement quality are maintained.  Technician- and FC-specific measures of variability in these measurements will also be examined to assess to assess measurement reliability and detect unusual discrepancies across FCs.  

QC Reporting

The CC and the QC Subcommittee review results of all these analyses quarterly and provide updates to the SC.  Results of this review are also reported by technician and FC to the FC study coordinators and FC staff so that appropriate action can be taken to improve measurements if needed in a timely fashion.

9.3. Supporting Documentation

· MESA Vision Supervisor Checklist

MESA Vision  Supervisor Checklist

	DATE:
	
	
	
	
	
	Field Center:
	

	
	mo
	
	day
	
	year
	
	

	
	
	
	
	
	
	Technician Name/ID:

	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	Supervisor:
	

	
	
	
	
	
	
	
	


Please check the appropriate box if technician performance is satisfactory for each line item.  Please note any comments or remedial action taken in ‘Comments’ section if performance was not satisfactory.

Preparation:

	1.
	
	Lens is cleaned

	2.
	
	Chin and forehead rest are cleaned

	3.
	
	Explains Vision procedure to participant

	4.
	
	Adjusts table and chin rest if necessary

	
	
	


Procedure:

	5.
	
	Followed Vision script on form and computer screen

	6.
	
	Ask for and return the participant’s glasses for the lensmeter component

	7.
	
	Complete the refraction component appropriately i.e. with or without glasses, contact lens 

	8.
	
	Entire examination process completed smoothly

	9.
	
	Examination completed in an acceptable time range i.e. 10-15mins

	
	
	


Handling of participant comfort and ease:

	10.
	
	Maintains communication with participants throughout session

	11.
	
	Advising participants of steps/action about to occur 

	12.
	
	Answer participant questions appropriately

	
	
	


Form Completion:

	13.
	
	Uses correct ID on both completion form and computer data entry screen.

	14.
	
	Vision completion form is filled out correctly, during or immediately after session.

	
	
	


Complete Processing 

	14.
	
	Successfully upload data from refraction machine to computer

	15.
	
	Successfully print refraction report for participant

	Comments:
	

	

	


(use this form as a guide)

Make sure to complete the Web-based QC Procedures/Activities form

10. SUMMARY OF CERTIFICATION REQUIREMENTS

	#
	Exam Component
	Requirements*

	1.
	Data Manager


	1. Read Section 6 in the Exam 1 & Exam 2 MOP 

2. Attend central training in Baltimore –OR- be trained locally by a certified data manager.  For local training the data manager evaluates the trainee according to the certification checklist.  Send checklists to CC.  (Note: At least one back-up data manager should be certified locally.)

3. Successfully enter, verify (when necessary), transmit, and track an entire set of Exam 2 forms. 

	2.
	Interviewer-Administered Questionnaires (medical history, medications, physical activities, Eye and family history)
	1. Read the interviewing protocol in the Exam 2 MOP 

2. Practice the questionnaire at least 5 times or as much as possible.

3. Conduct and audiotape 3 sets of interviews with 3 different volunteers. For Re-certification, complete 1 set.

4. Send all 3 sets of completed forms and tapes to the study certifier for review. For Re-certification, send 1 set.

	3.
	Self-Administered Questionnaires

(personal history, health and life, Sleep History)
	1. Read the section in the Exam 2 MOP relating to the self-administered questionnaires.

2. Familiarize yourself with the questionnaires, especially the script of the instructions given to the participant.

3. Conduct and audiotape the script of instructions for 3 sets of questionnaires with 3 volunteers.  For Re-certification, complete one set. 

4. Send all 3 sets of completed forms and tapes to the study certifier for review. For Re-certification, send one set. 

	4.
	Anthropometry
	1. Read Section 3.5.1 in the Exam 2 MOP and practice the procedure according to the MOP on volunteers as many times as necessary depending on previous experience.

2. For Certification, obtain height, weight, hip and waist measurements on five volunteers in accordance with the MESA Anthropometry Certification / Supervisor Checklist.  For re-certification, only 2 volunteers are required.

3. The readings must not differ from the trainer’s by more than the following:  ± 1 cm for height, ± 1 pound for weight, and ± 2 cm for hip and waist girth.

4. Send checklists, completed by the trainer technician, to the CC.

	5.
	Seated Blood Pressure
	1. Read the blood pressure protocol in the Exam 2 MOP.

2. Practice the procedure according to the MOP as many times as necessary depending on previous experience.

3. Perform 5 blood pressure measurements in accordance with certification checklist under supervision of the lead staff person in the clinic. For re-certification, only 2 volunteers are required.

1. Send checklists, completed by the trainer technician, to the CC.

	6.
	Phlebotomy
	1. Read MESA’s Laboratory MOP and Section 3.7 of the Exam 2 MOP.

2. Observe the process performed by a certified technician.

3. Successfully perform 1 phlebotomy on a volunteer as described in the protocol and in accordance with certification checklist under supervision of the lead person in the clinic.

4. Pass written examination prepared by CBAL.

5. Send exams and checklists to CBAL and CC.

	7.
	Blood Processing
	1. Read MESA’s Laboratory MOP and section 3.7 of the Exam 2 MOP.

2. Observe the process performed by a certified technician.

3. Successfully process blood samples from 1 volunteer as described in the protocol and in accordance with the certification checklist under supervision of the lead person.

4. Pass written examination prepared by LCBR.

5. Send exams and checklists to LCBR and CC.

	8.
	CT
	1. Read and understand the CT protocol in the CT MOP.

2. For pre-certification, perform 2 scans of excellent (E) quality (as determined by CT RC staff at central training or by the local physician investigator responsible for CT performance at their FC) following the certification checklist.  (No transmission is required).

3. For full certification, perform and transmit 3 additional scans of excellent quality to the CT RC and in accordance with the checklist.

4. For non-centrally trained technicians, send checklists to CC.

	9.
	 Carotid MRI
	1. Read and have complete understanding of the Carotid MRI MOP, Section 3.8 of the Exam 2 MOP, and section 8 of the Exam 2 QC MOP, including the ability to recognize a MESA alert (see Carotid MRI MOP for details on alerts).

2. Undergo central training at MRC or local training by FC MRI co-investigator or FC PI

3. Pass written exam prepared by MRC.

4. Complete a practical exam (i.e. perform procedure on 1 volunteer) administered by MRC staff or the FC MRI co-investigator in accordance with certification checklist.

5. Under supervision, successfully transmit 10 studies to the MRC for review. (Not needed for Recertification.)

6. Send exams to MRC; checklists to MRC & CC.

	10.
	MESA Retina
	1. Receive didactic and practical training sessions as presented in the OERC training packet.

2. Read Section 3.6.1 of the Exam 2 FC MOP and Section 8 of the Exam 2 QC MOP.

3. Complete of the Photographer Certification Request Form and submit along with 10 eyes (5 right eyes and 5 left eyes) photographed following the study protocol.
4. The tech must archive the photographs to a CD, completely label and ship to OERC according to protocol.

	11.
	MESA Vision
	1. Receive didactic and practical training sessions as presented at central training at the OERC.

2. Read Section 3.6.2 of the Exam 2 FC MOP and Section 9 of the Exam 2 QC MOP.

3. Practice as much as possible and must complete the entire protocol on at least 5 non-MESA volunteers.
4. Complete a written and practical exam demonstrating the ability to complete the MESA-Vision protocol without assistance.


*NOTE:  In addition to the detailed requirements listed in the table by examination component, the following certification requirements apply to all components:

· Trainees must thoroughly read the relevant section in the MOP.

· Appropriate supporting documents (e.g. checklists and tests) must be completed when required.  

· All certification documentation should be sent to the CC and to designated RCs when specified.

· A copy of the supporting certification documents should be retained at the FC for local records in a designated binder.

SUMMARY OF REQUIREMENTS FOR MAINTAINING CERTIFICATION

	#
	Exam Component
	Requirements

	1.
	Data Manager
	1. Enter, verify (if necessary), transmit (to the CC) and track 1 week’s worth of forms for MESA participants every 2 months.

2. Be observed completing all sections of the Supervisor Checklist.  Web-based QC form should be completed every 2 months.

3. Repeat certification process prior to each new examination cycle.

	2.
	Interviewer-Administered Questionnaires 
	1. Administer questionnaires to at least 6 MESA participants every 2 months.

2. Be observed and evaluated by FC supervisor according to the supervisor checklist monthly for the first 2 months, then quarterly.

3. Audiotape all sessions.  Study coordinator (or FC interviewer supervisor) reviews 1 randomly selected taped session weekly for the 1st month, then monthly.

4. Repeat certification process prior to each new examination cycle.

	3.
	Self-Administered Questionnaires


	1.
Administer questionnaires to at least 6 MESA participants every 2 months.

2.
Be observed and evaluated by FC supervisor according to the supervisor checklist monthly for the first 2 months, then quarterly.

3.
Audiotape all sessions.  Study coordinator (or FC interviewer supervisor) reviews 1 randomly selected taped session weekly for the 1st month, then monthly.

5.
Repeat certification process prior to each new examination cycle. 

	4.
	Anthropometry
	1.
Perform all anthropometric measurements on at least 6 MESA participants every 2 months.

2.
Be observed and evaluated by FC supervisor according to the supervisor checklist monthly for the first 2 months, then quarterly.

3.
Repeat certification process prior to each new examination cycle.

	5.
	Seated Blood Pressure
	1.
Perform seated blood pressure measurements on at least 6 MESA participants every 2 months.

2.
Be observed and evaluated by FC supervisor according to the supervisor checklist monthly for the first 2 months, then quarterly.

3.
Repeat certification process prior to each new examination cycle.

	6.
	Phlebotomy
	1.
Perform Phlebotomy procedure on at least 6 MESA participants every 2 months.

2.
Be observed and evaluated by FC supervisor according to the supervisor checklist monthly for the first 2 months, then quarterly.

3.
Repeat certification process prior to each new examination cycle.

	7.
	Blood Processing
	1.
Perform Blood Processing on at least 6 MESA participants every 2 months.

2.
Be observed and evaluated by FC supervisor according to the supervisor checklist monthly for the first 2 months, then quarterly.

3.
Repeat certification process prior to each new examination cycle.

	8.
	CT
	1.
Perform CT procedures of acceptable quality on at least 6 MESA participants every 2 months.

2.
Be observed and evaluated by the physician/ investigator responsible for CT acquisitions at the FC according to the supervisor checklist quarterly.

3.
Repeat certification process as needed if data quality is not acceptable based on CT RC review.

	9.
	Carotid MRI
	1.
Perform MRI procedures of acceptable quality on at least 6 MESA participants every two months.

2.
Be observed and evaluated by the FC MRI co-investigator according to the supervisor checklist weekly for the 1st month, then monthly.

3.
Repeat certification process prior to each new examination cycle and as needed if data quality is not acceptable based on MRC review.

	10.
	MESA Retina
	1. Perform photography on at least 12 eyes bimonthly and 75% of their photographs must be gradable. 
2. Be observed and evaluated by FC supervisor according to the supervisor checklist monthly for the first 2 months, then quarterly.

	11.
	MESA Vision
	1. Perform the vision protocol at least once a week and 12 times every two months. 
2. Accurately read the set of 4 pairs of standard glasses every 2 months.
3. Be observed and evaluated by FC supervisor according to the supervisor checklist monthly for the first 2 months, then quarterly.


OVERVIEW OF QC ACTIVITIES -- MESA examination 2

	QA/QC Activity
	Anthropometry
	Seated Blood Pressure
	Questionnaire  –Administered Forms

	QA ACTIVITY:
	
	
	

	Training
	Central (Baltimore) or train/certify locally
	Central (Baltimore) or train/certify locally
	Central (Baltimore) or train/certify locally

	Certification --observed performance
	Perform procedure 5x w/Certification Checklist
	Perform procedure 5x w/Certification Checklist
	Required 3 sets; tapes sent to Joel Hill

	Re-certification --observed performance
	Perform procedure 2x w/Certification Checklist
	Perform procedure 2x w/Certification Checklist
	Required 1 set; tapes sent to Joel Hill

	FC QC ACTIVITY:
	
	
	

	Maintaining Certification
	
	
	

	--Performance frequency
	Perform procedure 6x every 2 months
	Perform procedure 6x every 2 months
	Perform procedure 6x every 2 months

	--Technician observation
	Complete Web-based QC Activities/Procedures Form quarterly
	Complete Web-based QC Activities/Procedures Form quarterly
	Complete Web-based QC Activities/Procedures Form quarterly

	Recertification
	Before each new exam 
	Before each new exam 
	Before each new exam

	Equipment Maintenance
	Daily and when equipment is moved
	Daily for cuffs and weekly for machine
	NA

	Repeat Studies
	Waist & hip per QC repeat schedule
	Seated BP per QC repeat schedule
	One randomly selected tape reviewed per tech bimonthly

	RC QC ACTIVITY:
	
	
	

	Data transmission Monitoring
	NA
	NA
	NA

	Technician Monitoring/ Feedback
	NA
	NA
	NA

	Repeat Studies
	NA
	NA
	NA

	CC QC ACTIVITY:
	
	
	

	Data monitoring
	Quarterly
	Quarterly
	Quarterly

	Repeat Study analyses
	inter/intra tech variability, as needed
	inter/intra tech variability, as needed
	NA


OVERVIEW OF QC ACTIVITIES -- MESA EXAMINATION 2

	QA/QC Activity
	Phlebotomy
	Lab Processing
	MESA Retina

	QA ACTIVITY:
	
	
	

	Training
	Central (Baltimore) or train/certify locally
	Central (Baltimore) or train/certify locally
	Central (Wisconsin) or train/certify locally

	Certification
	Required
	Required
	Required

	--observed performance
	1x w/Certification Checklist
	1x w/Certification Checklist
	10 eyes (5 right eyes and 5 left eyes) photographed 

	--other
	Written exam
	Written exam
	Written exam

	FC QC ACTIVITY:
	
	
	

	Maintaining Certification
	
	
	

	--Performance frequency
	6x every 2 months
	4x every month
	12 eyes bimonthly and 75% photographs gradable

	--Technician observation
	Complete Web-based QC Activities/Procedures Form quarterly
	Complete Web-based QC Activities/Procedures Form quarterly
	Complete Web-based QC Activities/Procedures Form quarterly

	Recertification
	Before each new exam 
	Before each new exam 
	NA

	Equipment Maintenance
	NA
	Daily Temp. Checks
	Daily Lens cleaning

	Repeat Studies
	Blind duplicate 20%
	Blind duplicate 20%
	

	RC QC ACTIVITY:
	
	
	

	Data Transmission Monitoring
	Quarterly report by LCBR. 
	Quarterly report by LCBR.
	

	Technician Monitoring/ Feedback
	Phlebotomy/ venipuncture problems reported quarterly for SC rpt
	Processing times, etc. reported quarterly for SC report
	

	Repeat Studies
	NA
	Blind duplicate 20%
	per QC repeat schedule

	CC QC ACTIVITY:
	
	
	

	Data monitoring
	Quarterly
	Quarterly
	Quarterly

	Repeat Study analyses
	NA
	Blind duplicate analyses as needed
	inter/intra tech variability, as needed


OVERVIEW OF QC ACTIVITIES -- MESA EXAMINATION 2

	QA/QC Activity
	MESA Vision
	 Carotid MRI
	CT

	QA ACTIVITY:
	
	
	

	Training
	Central (Madison, WI) 1-2 technicians
	Central (Baltimore/LA) 1-2 technicians
	Central (LA/Wake) 1-2 technicians

	Certification
	Required
	Required
	Required

	--observed performance
	1x w/Certification Checklist
	1x w/Certification Checklist; transmit 10 studies 4(RC
	3x w/Certification Checklist; 3 transmitted(RC

	--other
	Written exam
	Written exam
	Written exam

	FC QC ACTIVITY:
	
	
	

	Maintaining Certification
	
	
	

	--Performance frequency
	1x per week and 12x every two months and read the set standard glasses once a month
	6x every 2 months
	6x every two months

	--Technician observation
	Complete Web-based QC Activities/Procedures Form quarterly
	Complete Web-based QC Activities/Procedures Form quarterly
	Complete Web-based QC Activities/Procedures Form quarterly

	Recertification
	NA
	Before each new exam 
	As determined by CTRC

	Equipment Maintenance
	Daily cleaning of Lens meter and Refractor; Weekly calibration of Lens meter; 

Quarterly calibration of Refractor with Steel-Eye
	Daily & weekly calibration QC phantom scans.  

QC Log sent to CC monthly
	Weekly QC phantom scans; 

2x a month CT calibration measurements QC Log, monthly( RC/CC

	Repeat Studies
	None
	None
	None 

	RC QC ACTIVITY:
	
	
	

	Data Transmission Monitoring
	Quarterly Report
	Quarterly report by MRC
	Quarterly report by CT RC

	Technician Monitoring/ Feedback
	
	Quarterly report on tech quality grades by MRC
	Quarterly report on tech quality grades by CT RC

	Repeat Studies
	NA
	5% inter- and intra- re-reads
	5% inter- and intra- re-reads

	CC QC ACTIVITY:
	
	
	

	Data monitoring
	Quarterly
	Quarterly
	Quarterly

	Repeat Study analyses
	NA
	Intra/inter reread as needed
	Intra/inter reread as needed
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