PAGE  
[image: image19.png]


 


[image: image20.png]




MULTI-ETHNIC STUDY OF ATHEROSCLEROSIS

QUALITY CONTROL MANUAL

BASELINE EXAMINATION PROCEDURES

SEPTEMBER 2001

TABLE OF CONTENTS

11.
INTRODUCTION


11.1.
Motivation


21.2.
General Approach to Quality Control


61.3.
Organization of the Quality Control Manual


71.4.
Quality Assurance Activities - Overview


81.5.
Field Center Quality Control Activities - Overview


131.6.
Reading Center Quality Control Activities - Overview


131.7.
Coordinating Center Quality Control Activities - Overview


252.
DATA MANAGEMENT


283.
QUESTIONNAIRES


283.1.
Dietary Assessment and Nutritional Supplements Questionnaire


373.2.
All Other Questionnaires


444.
ROUTINE CLINIC MEASUREMENTS


444.1.
Anthropometry


534.2.
Seated Blood Pressure


624.3.
Supine Ankle-Brachial Index (ABI)


714.4.
Electrocardiogram (ECG)


805.
LABORATORY PROCEDURES


805.1.
Phlebotomy


875.2.
Laboratory Processing


1016.
COMPUTED TOMOGRAPHY (CT)


1137.
ULTRASOUND


1137.1.
Carotid Artery Intima-Media Wall Thickness (IMT), Carotid Artery Distensibility, and Brachial Artery Vasodilatation-Endothelial Function


1277.2.
Arterial Pulse Wave


1318.
cardiac MAGNETIC RESONANCE IMAGING (MRI)


1649.
REFERENCES


16510.
APPENDIX




1. INTRODUCTION

1.1. Motivation

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 (1).  In his text, “The Design and Analysis of Clinical Experiments,” Fleiss (2) comments on the importance of obtaining measurements that are of high quality:

“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. “

Obtaining high quality measurements is equally important, if not more so, in large observational studies like the Multi-Ethnic Study of Atherosclerosis (MESA).  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 in measurements.

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 very 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 a high priority 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 documents the QC activities developed for the MESA Field Centers (FC), Reading Centers (RC) and the Coordinating Center (CC).  The next section outlines the main QC goals in MESA and the overall approach for achieving these goals.

1.2. General Approach to Quality Control

1.2.1. Goals

The primary goal of QC efforts in MESA is to maintain as high a standard of data quality as is feasible within and between all FCs and over time, given study constraints.  Secondary and related goals are to quantify the quality of the data collected, to identify and document problems in data quality, and to provide feedback to the FC and RC staff so that corrective procedures can be made in a timely way to minimize measurement error.

1.2.2. Proposed QC Activities

Many factors contribute to the data being of high quality.  To meet the goals listed in the previous section, the following general approach to QC is proposed:

QA Activities

1.
Develop a detailed, well-documented, standard protocol in the Manual of Operations (MOP) that clearly describes all data collection procedures.

2.
Centrally train study personnel to perform the high-tech and more routine procedures in standardized a way according to the protocol in the MOP.

3.
Develop certification requirements that must be met by all staff members prior to performing baseline study procedures in MESA.

4.
Develop and monitor criteria for maintaining certification to perform procedures in MESA throughout the study.

5.
Implement the certification and maintaining certification requirements using checklists to evaluate technicians’ performance and document that the necessary criteria are met.

QC Activities

1.
Routinely monitor and document the performance of FC staff via:

a.
regular observation of FC staff performing MESA procedures and performance evaluation using a checklist by designated local FC supervisory staff.

b.
periodic site visits to the FCs by RC and/or CC staff to evaluate adherence to protocol and compare data collection practices study-wide.

c.
evaluation of FC technician performance by RC staff according to specific and meaningful QC criteria and collection of these QC data

d.
statistical analyses of the relevant QC data by the CC or RCs that

i.
describe the technical performance of staff members over time in terms of quantifiable QC criteria.

ii.
identify data errors

e.
regular reports from RC and the CC to FC technicians that provide feedback on performance, problems identified, and proposed solutions.

2.
Develop, perform, and document using checklists procedures to routinely check and calibrate equipment used to collect MESA data.

3.
Design and implement QC repeat studies (i.e., whereby multiple measurements are made on the same participant) to be performed at specified time points throughout the main study that evaluate sources of variability including variability due to time, technician and reader.

4.
Develop and utilize statistical methods to evaluate the data obtained from the QC repeat studies.  Specifically, it is important to do the following:

a.
assess the accuracy of the measurements.

b.
quantify and minimize the variability in measurements on the same subject between observers (inter-observer variability) and by the same observer (intra-observer variability).

c.
identify and minimize drift or deterioration in measurements over time (within and between examination cycles).

5.
Determine standards for unacceptable levels of measurement quality and alert FC staff when reliability or variability falls below the acceptable levels.

6.
Oversee further investigation of data quality problems and recommend and implement corrective action, as appropriate.

7.
Maintain a QC Corrective Actions Log to document problems and actions taken to resolve them.

8.
Report results of regular QC analyses that describe technician performance and results of QC repeat studies to the Steering Committee (SC)

9.
Report persistent data quality problems to the SC as needed.

1.2.3. QC Responsibilities

FCs are responsible for the following QC activities:

· Training study personnel at their center to perform the high-tech and more routine procedures in standardized a way according to the protocol in the MOP.

· Certifying all MESA staff who performs baseline procedures at their center according to the certification criteria developed by the QC committee and the CC.

· Documenting the certification of all MESA staff who performs baseline procedures at their center using checklists that enumerate the necessary certification and indicate that staff performance is satisfactory.

· Insuring that all MESA staff who performs baseline procedures at their center maintains certification throughout the study according to the criteria developed by the QC committee and the CC.  This includes

· observing technicians as they perform baseline procedures and evaluating their performance using a checklist that assesses adherence to protocol.

· insuring that all MESA staff who performs baseline procedures at their center performs these procedures relatively frequently in accordance with guidelines established by the QC committee and the CC.

· re-certifying staff according to the guidelines established by the QC committee.

· Performing and documenting the performance of procedures to routinely check and calibrate the equipment at their center used to collect MESA data.

· Implementing QC repeat studies (i.e., whereby multiple measurements are made on the same participant) to be performed at specified time points throughout the main study that evaluate sources of inter- and intra-technician variability as well as drift over time as requested by the QC committee or the CC.

· Providing QC data from the repeat studies upon request to CC for analysis.

· Implementing corrective actions to improve measurement quality when recommended by RCs, the CC, or the QC committee.

RCs are responsible for the following QC activities:

· Developing and providing the QC committee with a protocol for QC activities to be performed at their respective centers to monitor the data collected at the FCs and transmitted to the RC.

· Developing and providing the QC committee with a protocol for internal QC activities to be performed at their respective centers to monitor the data collected and processed at their center.

· Collecting data on and evaluating FC technician performance on a regular basis according to specific and meaningful QC criteria.

· Defining standards for unacceptable levels of measurement quality and alerting FC staff when reliability or variability falls below the acceptable levels.

· Assisting in the development and distribution of regular reports to FC technicians that provide feedback on performance, problems identified, and proposed solutions to improve data quality.

· Performing periodic site visits to the FCs to evaluate adherence to protocol and compare data collection practices study-wide.

· Assisting in developing procedures to routinely check and calibrate equipment used to collect data to be processed at their respective RC.

· Implementing QC repeat reading studies (i.e., whereby repeated measurements are made on the same participants) to be performed at specified time points throughout the main study to evaluate sources of inter- and intra-reader variability as well as reader drift over time.

· Identifying data quality problems at the FCs based on reviews of QC reports, overseeing further investigation of problems, and reporting persistent problems to the QC committee when necessary.

The CC is responsible for the following QC activities:

· Organizing and conducting centralized training sessions for technicians, interviewers, and readers.

· Maintaining a file of all certified personnel and monitoring criteria for certification and maintaining certification to perform procedures in MESA throughout the study

· Performing periodic site visits to the FCs and RCs to evaluate adherence to protocol and compare data collection practices study-wide.

· Performing statistical analyses of the regular MESA data and the QC data collected by the RCs to

· describe the technical performance of staff members over time in terms of quantifiable QC criteria.

· identify data errors

· Assisting in the development and distribution of regular reports to FC technicians that provide feedback on performance, problems identified, and proposed solutions to improve data quality.

· Designing QC repeat studies to be implemented by the FCs and RCs.

· Developing and utilizing statistical methods to evaluate the data obtained from the QC repeat studies.

· Collecting data on, monitoring, tracking, and reporting to all centers and to the SC on the adherence of FCs and RCs to the QC activities performed at their respective centers.

· Facilitating the tracking of adherence to QC activities locally at the FCs.

· Designing additional QC studies to further assess data quality when deemed necessary by the QC committee or a RC.

· Identifying data QC problems, flagging unacceptable levels of measurement quality, and reporting relevant issues to the QC subcommittee or appropriate clinical center.

· Maintaining a QC Corrective Actions Log to document problems and actions taken to resolve them.

· Reporting pertinent results of QC data analyses to clinical centers, the QC subcommittee, the SC, the Project Office, and the Monitoring Board as needed.

The QC committee is responsible for the following QC activities:

· Developing and documenting in the QC Manual of Operations (QC MOP) certification requirements that must be met by all staff members prior to performing baseline study procedures in MESA.

· Developing documenting in the QC MOP criteria for maintaining certification to perform procedures in MESA throughout the study.

· Assisting in the development of procedures to routinely check and calibrate equipment used to collect data at the FCs and RCs.

· Obtaining, reviewing, revising (as appropriate), and documenting in the QC MOP all QC activities proposed for MESA by the RCs.

· Recommending and documenting in the QC MOP additional QC activities, when deemed necessary, to be designed by the CC and implemented by the FCs or RCs.

· Periodically reviewing the status of FC and RC adherence to QC procedures.

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

· Identifying 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 when necessary.

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

1.3. Organization of the Quality Control Manual

The purpose of the QC Manual is to document all QA and QC activities that have been developed and implemented for the baseline examination procedures in the MESA study.  The manual is organized into separate chapters, each devoted to describing the QC activities for a particular baseline examination 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, the QC activities for all baseline procedures can generally be categorized into similar basic components.  The basic QC activity components described within each chapter are as follows:

1.
QA Activities

· FC Staff Qualifications (if required)

· 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

· 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.)

Only those procedures performed at the baseline examination are included in this manual.  Specifically, Chapter 2 describes QC activities for data management.  Chapter 3 presents the QC activities for interviewer-administered questionnaires.  Chapter 4 details the QC procedures for routine measurements made at the FCs including anthropometric measures, seated blood pressure (BP), ankle-brachial index (ABI), and electrocardiogram (ECG).  Laboratory measurement QC activities are documented in Chapter 5.  And, Chapters 6-8 describe the QC procedures involved in the collection of CT, ultrasound, and MRI data, respectively.  New chapters will be added to this manual for each follow-up examination.  These additional sections will contain any modifications made to QC activities for baseline examination procedures as well as complete documentation for QC activities related to the new procedures performed at follow-up visits.

The remaining sections in this chapter describe in more detail each of the QA and QC components outlined previously in this section.

1.4. Quality Assurance Activities - Overview

The first section in each of the remaining chapters in this manual documents the QA activities planned in MESA for the examination procedure being described in that chapter.  QA activities primarily include the training and certification procedures developed and implemented in the MESA study.  Specifically, the following components are included:

· Recommended qualifications for staff (if applicable)

· A description of staff centralized training

· Requirements for certification

· Procedures for maintaining certification and completing re-certification when required

The information contained in these sections should be used to train and certify all technicians, interviewers, and other personnel responsible for administering components of the MESA baseline examination at individual FCs.  Only personnel certified according to this document are authorized to collect baseline examination data in MESA.  The CC maintains a list of certified personnel.

Certification to perform a baseline examination procedure generally requires the following:

· Reading the relevant sections in the appropriate Manual of Operations (MOP) (i.e. Field Center or Reading Center MOP)

· Performing the baseline examination procedure multiple times to insure that staff have adequate practice and become familiar with protocol in the MOP

· Performing the examination procedure under the supervision of a central trainer or supervisory FC personnel

· Undergoing evaluation by supervisory FC personnel who observe and document performance using a certification checklist that assesses adherence to MOP protocol

· Successfully transmitting data from several participants to the appropriate RC (if applicable)

· Successfully completing a written examination (for designated baseline procedures only)

All supporting documents required for training and certification for a particular baseline procedure (such as certification checklists and written certification tests) are in the back of the chapter for that specific procedure.  When a MESA staff member successfully completes the certification process for a baseline examination procedure, designated certification materials should be sent to the CC and relevant RC for review and compilation.  A copy should be kept at the FC in a designated binder.  A summary table that gives the specific certification requirements for each baseline procedure appears in the Appendix.  In addition, the Appendix contains contact information for the instructors who provided the central training for the baseline procedures if questions with protocol arise.

1.5. Field Center Quality Control Activities - Overview

Additional QC activities that are implemented by each FC once staff are trained and certified are as follows:

· Routine performance and monitoring of equipment maintenance and calibration

· Periodic monitoring and evaluation of FC staff by designated FC supervisory personnel using the relevant Supervisor Checklist

· Implementing QC repeat studies to evaluate inter- and intra-technician variability and variability over time

Routine equipment calibration and maintenance procedures help to insure the accurate and reliable measurements are obtained.  For baseline procedures that require equipment maintenance and calibration by FC staff, an Equipment Maintenance Log is provided at the end of the relevant chapter in the “Supporting Documentation” section to record that the appropriate equipment checks are made on a regular basis.  Each month, a copy of the log is made and retained by the FC for local record.  Originals are mailed to the CC.

A second component of FC QC is periodic monitoring and evaluation of FC staff by supervisory personnel.  A supervisor checklist for each procedure has been developed so that supervisors can observe and assess the adherence of their staff to the MOP protocol.  Checklists appear in the “Supporting Documentation” section of each chapter.  Each technician must be observed and evaluated using the checklist on a regular basis to maintain certification.  Other criteria required for FC staff to maintain certification to perform baseline procedures are as follows: 

· Administering the baseline procedure on a regular basis according to recommended performance frequency criteria (e.g. performing anthropometric measures on at least six MESA participants every two months)

· Maintaining acceptable levels of quality according to standards set forth by the RC (e.g. demonstrating adherence to protocol in the MOP, maintaining satisfactory image quality scores, etc.)

· Completing requirements for re-certification (e.g. repeat initial certification process annually or prior to next examination cycle)

A final component of FC QC is the performance of repeat procedures on the same participant to assess technician variability and quantify measurement error. 

· Seven baseline procedures will be repeated on a regular basis:  Pulse Wave, ABI, IMT, Distensibility, Seated Blood Pressure, and Waist & Hip measurements (Note: seated blood pressure, waist & hip measurement will be grouped as “one repeat- procedure unit” thus giving 5 total procedure-units: Pulse Wave, ABI, IMT, Distensibility and Seated Blood Pressure/Waist & Hip measurements.

· One of the five procedure-units listed above will be randomly selected and repeated on one randomly selected participant each day that the FC clinic is operating. One repeat of each of these procedures is expected to add about 15 minutes to one participant’s exam time.

· Either the first or the last scheduled participant on a given day will be selected at random to receive the repeated procedure.

· The Coordinating Center will generate and distribute to each Field Center a QC repeat studies schedule with detailed instructions to implement this plan (i.e. to randomly select the procedure to be repeated for a given day and randomly assign the repeat to be performed to a specific participant).

An example schedule for repeat studies in MESA is on the following page.
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Schedule for QC Repeat Studies in

	Participant (Ppt): 

1= first of day     

2= last of day


	Study (Std): 

1 = pulse wave   

2 = ABI     

3 = IMT   

4 = Distensibility    

5 = Seated Blood Pressure + Waist & Hip Measurement
	Tech (Tch): 

1 = same tech     

2 = new tech (unless a different           

         tech is not available)
	Note: 

If your Field Center does not operate on Saturdays then ignore that column.

	
	Monday
	Tuesday
	Wednesday
	Thursday
	Friday
	Saturday
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	  Init      Ppt  Std  Tch
	    Init      Ppt  Std  Tch
	   Init       Ppt  Std  Tch
	    Init      Ppt  Std  Tch
	    Init      Ppt  Std  Tch
	   Init      Ppt  Std  Tch

	Wk Aug 27th
Wk Sept 3rd
Wk Sept 10th
Wk Sept 17th
Wk Sept 24th
Wk Oct 1st
Wk Oct 8th
Wk Oct 15th
Wk Oct 22nd
Wk Oct 29th
Wk Nov 5th
Wk Nov 12th
Wk Nov 19th
Wk Nov 26th

	1
3
1
2
2

2
2
2
2
1
2
2

1
1
1
2
2
1
2
5
2

1
2
1
1
2
1
2
2
2
2
1
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2
1
2
2
1
1
1
2
1
2
2
1

2
2
1
1
2
1
2
1
1
1
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1
2
1
2



QC Repeat Studies Intructions

Please note the following when applying the Schedule for QC Repeat Studies.

1. Notations in the table are the keys to reading the numbers in the table.  For example:

For Monday, Week of August 27th, you read: 1  3  1 

Interpreted as Participant 1 = first participant of the day, Study 3 = IMT, Tech 1 = same technician (as the one who completed the original study).  

For Tuesday, Week of October 8th, you read: 2  5  2

Interpreted as Participant 2 = last participant of the day, Study 5 = Blood Pressure + Waist & Hip measurements, Tech 2 = new technician (different then original technician who completed the study)

2. If there is only one participant for any particular day, then that participant will be the one selected for repeat study.

3. When a participant is a no-show or refuses a repeat study: 

· If the selected is the first participant of the day then the next available participant will be selected. 

· If the selected is the last patient of the day then the next to last available participant (keep working backwards) will be selected. 

· If no alternative participant is available that day, then the second participant of the following day will be selected (the third, then fourth etc. if participants continuously refuse).   

· This will leave the “first participant” of the following day available for when indeed the first participant of the following day is selected for QC repeat study.

4. If there is only one tech available, then that same tech will perform the QC repeat study and the form should be noted as “different tech not available”.  

5. The days of the week range from Monday through Saturday.  Some Field Centers do perform studies on Saturdays.  If your Field Center does not perform studies on Saturdays, just ignore and skip that column entirely.  The distribution of selected procedures, techs and participants in each column has been examined to insure that omitting Saturdays will not markedly affect the overall distribution.

6. It is suggested that the Data Manager (or someone who could be completely un-blinded) be the coordinator for the QC Repeat Studies process.   

· This staff member will print one extra copy of the “selected” baseline form with the “selected” participant’s ID number on it.  

· This additional form should be placed in an envelope so that it is shielded from the techs. 

· Five envelops labeled for each of the five repeat studies should be placed in the record folder of the “selected” participant of the day, four of these envelops will remain empty and the one envelop for the selected repeat study will contain the form and instructions for the tech to repeat the study. 

· After the participant has completed the baseline exam, the envelope can be opened, and if the forms are present, the appropriate tech summoned, and the procedure repeated. 

· This staff will contact and request the selected tech to perform the selected QC repeat procedure of the day immediately after the completion of the same procedure for baseline evaluation (i.e. repeat IMT immediately after it is completed).

· If this staff is not in the “local” area and cannot carry this out, then this staff shall request a “non-tech” of the day who is not-blinded for the day to notify the selected tech immediately after the procedure.

· This staff will also be responsible for signing/initialing the schedule sheet everyday that a study is completed.  At the end of each 12 weeks (end of one schedule page) make a copy of the signed sheet for your local Field Center files and mail the original to the CC.

7. Important!  Every precaution should be taken to keep the technicians performing the studies blinded.  Technicians should not have any information about the repeat study in advance.  i.e. they should not know which “QC study” will be repeated that day, which participant will be selected, or which technician will perform the “QC repeat study” until the time they are requested to perform the repeat.  If at all possible, Techs should never see the Schedule!  

8. Finally, the following information is in regard to QC forms and procedures on handling them.

The relevant forms include:

I. Waist & Hip - Anthropometry form             

***Clinic only***

II. ABI - Ankle-Arm Blood Pressure form  

***Clinic only***

III. Seated B.P. - Seated Blood Pressure form     

***Clinic only***

IV. Distensibility - Ultrasound Distensibility form  
***Reading Center***
V. Pulse Wave - Arterial Pulse Wave form 
   
***Reading Center*** 

VI. IMT - Ultrasound IMT form           

   
***Reading Center***
· Each of the above procedures requires a clinic form.  

· The procedures noted above as ***Reading Center*** require the transmission of data to the Ultrasound Reading Center.

· The second form should be completed as usual but should not be scanned.  (Note:  the height and weight fields do not need to be filled out on the Anthropometry form.)  Monthly, the forms should then be copied and the originals mailed to the Coordinating Center for processing.  

· Ultrasound procedures that involve transmission of data to the Reading Center:

· Require entry of the QC ID number into the Ultrasound machine. The QC ID number for a given participant can be found on the Clinic Reception form. 

· The Data Manager should transcribe the QC ID number onto the form that will contain the repeat (i.e. second set of) results before it is placed in the envelope. It is important that the correct QC ID number is entered into the machine, so it would be a good idea to highlight the QC ID number or perhaps place a blank label over the pre-printed ID number and write the QC ID number on that.  

· The Ultrasound procedures should be recorded on the regular tapes - not kept separate.  These studies will then be sent to the Reading Center in the usual manner.

1.6. Reading Center Quality Control Activities - Overview

There are seven primary RCs in MESA:

· the Diet Assessment Center (DAC)

· the Central ECG Reading Center (CERC)

· the Lipid Laboratory

· the Laboratory for Clinical Biochemistry Research (LCBR)

· the CT RC

· the Ultrasound RC (URC)

· the MRI RC (MRC)

The QC activities for each RC are varied and in many ways are procedure-specific.  However, in general, RC QC activities may include the following:

· Monitoring FC technician data quality

· Providing feedback to FC technicians on performance

· Performing site visits to FCs to evaluate and assess FC technician performance

· Implementing reading reliability studies to assess intra- and inter-reader variability and drift in readings over time

1.7. Coordinating Center Quality Control Activities - Overview

The CC performs numerous QC activities including the following primary tasks: 

· Data Monitoring of main MESA study data by technician, FC, and time to monitor variability and drift

· Analysis of QC repeat study data

· Reporting on data QC issues to the SC

· Site visits to FCs to evaluate study operations (e.g., technician performance, adherence to protocol, and data management)

Site visiting, in particular, is one of the best ways the CC can observe and monitor data quality.  Materials developed by the CC to perform and document site visits are contained on the following pages (pp. 10-20).

MESA FIELD CENTER SITE VISIT MATERIALS

1.
Mission Statement 

2.
Summary Report Form

3.
Clinic Monitoring Visit Checklist

4.
PI Suggested Discussion Items

5.
Participant evaluation

6.
Memo to FC study coordinators regarding site visits

7.
MESA site visit schedule

SITE VISIT MISSION STATEMENT

The purposes of the Field Center site visits are:

1.
To help clinic staff sharpen adherence to the protocol

2.
To assess the degree to which there is cross-clinic inconsistency in protocol implementation.

3.
To review and assess the administration and management of the Field Center including issues of communication and decision-making.

4.
To provide feedback on performance, both positive and correctional.

5.
To recognize areas in which protocol needs change and make recommendations to the Steering Committee by conference call.

SUMMARY REPORT FORM

	For:  (Field Center Name)
	
	PREPARED BY:
	


I.
Data Collection

a.
Completeness of data in chart

b.
Confidentiality maintenance

c.
Informed Consent: properly executed on file, staff trained to administer

d.
Record security

II.
Protocol Standardization

a.
Staff adherence to Manual of Operations

b.
Certification documents complete and organized

c.
QA/QC procedures organized and underway

d.
Monitoring Visit Checklist Summary

III.
Recruitment

a.
Staff adherence to Manual of Operations

b.
Recruitment information well-organized and tracked adequately

IV.
Data Management

a.
Proficiency of data manager

b.
General comments regarding management of data

V.
Administration and General Management 


a.
Communication – general communication patterns

b.
Decision Making Procedures/Problem solving Procedures

c.
Clinic neat and well organized

d.
Equipment well maintained

e.
Tracking of shipping and transmissions well-organized

VI.
Participant Comfort and Satisfaction

a.
Results of participant interviews

b.
General impressions

CLINIC MONITORING VISIT CHECK LIST

Codes:
1 = Needs improvement,
3 = Neutral, 
5 = Excellent, 
9 = Unable to assess

	1.
	Participants are greeted promptly upon arrival
	1
	2
	3
	4
	5
	9

	
	
	
	
	
	
	
	

	2.
	Participants are made to feel welcomed and comfortable
	1
	2
	3
	4
	5
	9

	
	
	
	
	
	
	
	

	3.
	Clinic staff is courteous and helpful to participant.
	1
	2
	3
	4
	5
	9

	
	
	
	
	
	
	
	

	4.
	Participant snack options are adequate well presented to participant.
	1
	2
	3
	4
	5
	9

	
	
	
	
	
	
	
	

	Comments:
	

	

	

	5.
	Staff handles difficult situations well (i.e. talkative, slow, alerts, etc.)
	1
	2
	3
	4
	5
	9

	
	
	
	
	
	
	
	

	6.
	Exits are handled professionally, leaving a positive impression of MESA with the participant.
Who performs the exit interview? _________
	1
	2
	3
	4
	5
	9

	
	
	
	
	
	
	
	

	7.
	a.
	Clinic space is adequate.
	1
	2
	3
	4
	5
	9

	
	
	
	
	
	
	
	
	

	
	b.
	Clinic is set up to allow for efficient use of the space and comfort of the participants.
	1
	2
	3
	4
	5
	9

	
	
	
	
	
	
	
	
	

	Comments:
	

	

	

	8.
	a.
	Clinic schedule allows for procedures to 

be done according to protocol and

participant’s comfort.
	1
	2
	3
	4
	5
	9

	
	b.
	How are techs assigned to participants? (e.g. one tech stays with one ppt all day and one tech does all of one type of procedure)
	
	
	
	
	
	

	
	c.
	Clinic schedule flexible enough to handle personnel shortages, participants’ needs, equipment failures, etc.
	1
	2
	3
	4
	5
	9

	
	
	
	
	
	
	
	
	

	
	d.
	Wait times between procedures are minimal and handled in the best interest of the participant.
	1
	2
	3
	4
	5
	9

	
	
	
	
	
	
	
	
	

	9.
	a.
	Data scanning and verification
	1
	2
	3
	4
	5
	9

	
	
	
	
	
	
	
	
	

	
	b.
	Data Tracking
	1
	2
	3
	4
	5
	9

	
	
	
	
	
	
	
	
	

	
	c.
	Participant Reports
	1
	2
	3
	4
	5
	9

	
	
	
	
	
	
	
	
	

	Comments:
	

	

	

	
	d.
	System in place for tracking data entry and processing of paper forms.
	1
	2
	3
	4
	5
	9

	
	
	
	
	
	
	
	
	

	
	e.
	Problem solving for computer problems; installation of software, updates; E-Mail; shipping, etc. done by
	1
	2
	3
	4
	5
	9

	
	
	
	
	
	
	
	
	

	Comments:
	

	

	

	10.
	a.
	Recruitment protocol followed correctly
	1
	2
	3
	4
	5
	9

	
	
	
	
	
	
	
	
	

	
	b.
	Recruitment forms completed correctly
	1
	2
	3
	4
	5
	9

	
	
	
	
	
	
	
	
	

	
	c.
	Adequate systems in place for communications between recruitment group and clinic group, and for passing necessary forms and other information back and forth.
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	Comments:
	

	

	


11.
Assessment of Confidentiality

a.
How are records kept?  Where and in what degree of security?  Check random records for availability security procedures, and completeness of records (numbers to be provided by CC.)

b.
Informed Consent.  How is it administered?  Where is it administered?  What measures are taken to ensure the privacy of the study respondent?  Where is it filed?

12.
CT/MRI:

a.
Assessment of transportation to and from CT/MRI scans

b.
Adequacy of care of MESA participants (e.g., are they escorted, greeted promptly at the scanning center, treated courteously by the scanning techs)

c.
Length of wait for CT/MRI scans

PI Suggested Discussion Items

1.
Interview with the PI may include the following areas:

a.
Describe the clinic staff as a whole.  What are its strengths?  What are its weaknesses?

b.
Describe the decision making process of the staff.  What decisions are made by the PI, the Study Coordinator, and by the staff?

c.
What are the unique characteristics of your Field Center that govern the management style or decision making processes?

d.
What are the biggest frustrations that you face?   and/or

e.
What issues would you like to trouble-shoot with the visiting PI?

PARTICIPANT EVALUATION OF CLINIC VISIT

	FIELD CENTER
	
	INTERVIEWED BY:
	


1.
On a scale of 1 – 10 what is your overall impression of your visit to the clinic today?  
(1 is poor, 10 is excellent)

2.
What were the most enjoyable parts of the day?

3.
What were the least enjoyable parts of the day?

4.
Were you warm and comfortable during your visit?
Did the snack satisfy you?  What would you like to see added or changed?

5.
Did you wait long for procedures?  If you did, did you find that annoying or O.K.?

6.
What are some things that we could do to make your visits in the future more pleasant for you?

[image: image22.png]______




Thank you very much for your participation in MESA!

SITE VISIT MEMO 

To:
MESA Study Coordinators

From:
Site Visit Team

Subject:
Site Visit

It is our hope that the monitoring visits will be viewed not as "police" actions to "set Field Centers straight" but rather as friendly visits designed to improve and enhance all aspects of this important national study.  Our experience with other monitoring visits in other national studies is that these visits can provide opportunities, particularly for Study Coordinators, to do some problem solving around issues that are critical to the study but may not fall strictly within the domain of study protocols, i.e. communications within and between staff of a Field Center and/or other Field Centers, support mechanisms for staff, recruitment efforts that may be unique to the Field Center, etc.

In an attempt to begin discussions in some of these areas, we would like to suggest that prior to your visit, the Study Coordinator complete the questionnaire below.  The answers to the questionnaire then become the basis for observations and discussion between the monitoring team and the Study Coordinator and their team.

1.
What specific things would you like to brag about in your Field Center.  What do you believe you and your team do extremely well?  What would you like to improve?

2.
How many staff do you have to do the overall management in your Field Center?  How is their time allocated in the Field Center?  For example, do they work part-time on MESA and part-time on other projects?  How is access to computers allocated among the team, and how many people are involved in entering and tracking data?  Do you have specific problems that you would like to discuss with the monitoring team?

3.
How does your recruitment process function?  In your opinion how effective is your recruitment process?  What are the strengths and weaknesses of it? Are there unique features about your cohort that create unusual problems?   What are the specific problems that you have confronted that you would like to problem solve with other Field Center staff?

4.
What steps have you put in place to train new staff?  What are the strengths and weaknesses of your training program?  What areas of the training program, if any, would you like to improve?  What help could you use from other Field Center staff?

5.
Are there unique physical characteristics about your Field Center?  For example, are you close to your university or at some distance?  Do your visits require transporting participants around town?   Are you located in the same general area as your PI and other investigators?  In your clinic, what are the problems that your situation raises in communications?

6.
What are your general communication patterns?  (e.g., do you have regular staff meetings, regular meetings with your PI, or is communication more ad hoc?)  What are the strengths and weaknesses of these communication patterns?   What are the decision-making and problem solving techniques that you use that others might benefit from knowing about?  What changes would you like to see in these patterns, if any?

7.
What is the most rewarding part of your position as Study Coordinator?  What do you enjoy doing most of all?  What type of support mechanisms would you like to see implemented to make your position as Study Coordinator more effective, rewarding, less tiring?

8.
Comment on any other aspect of your Field Center that you would like the team to address during their visit.

MESA SITE VISIT SCHEDULE

Each MESA Field Center clinic will be site-visited in September or October.  The site visit team will consist of four to five people:  a PI, a Study Coordinator, and representatives from the NHLBI and the CC, as shown on the table below.

Each site visit will last 1-½ days.  Two different schedules will be used:  a full day followed by a morning, or an afternoon followed by a full day.  Below are examples of schedules.  These can be adjusted according to the usual schedule at your individual clinic, and will also be affected by the timing of the site team’s arrival and departure flights.  Some site visits are scheduled “back-to-back,” so the schedule choice is pre-determined.  At other sites either schedule looks like it would work, so the site can work with the team to determine the best schedule.

Full-day + morning schedule

	First day:
	

	8 am
	“Meet & Greet” with staff 

	
	Explain purpose of visit

	8:30
	Observe clinic visit 

	
	PI meet with PI (sometime during the day)

	4-6 pm
	Look at set-up of clinic, files, data management

	
	Look at set up for completing and tracking QC

	
	

	Second day:
	

	8 am 
	Finish any remaining tasks

	
	Prepare summary of visit

	
	Give verbal report to staff

	2 or 3 pm
	Site team travel to next site


Afternoon + full day schedule

	First day:
	

	3 pm
	“Meet & Greet” with staff 

	
	Explain purpose of visit

	
	Look at set-up of clinic, files, data management

	
	Look at set-up for completing and tracking QC

	
	

	Second day:
	

	8 am 
	Observe clinic visit

	
	PI meet with PI (sometime during the day)

	
	Prepare summary of visit

	4 pm
	Give verbal report to staff


2. DATA MANAGEMENT

2.1. QA Activities

FC Staff Qualifications

No specific qualifications are required.

FC Staff Training

Ms. Bonnie Lind and Ms. Norma Dermond conducted central training for data management in Chicago in April of 2000, prior to the beginning of the baseline examination.  FCs were required to identify a primary data manager and back-up data management assistant.  At least one of these designated individuals was required to attend this training session.  If a data manager and assistant were not yet identified at a particular FC, at least one other MESA staff member (preferably the FC study coordinator) was required to attend the training.  Training included a detailed demonstration of entering (scanning), verifying, transmitting, and tracking all data forms including recruitment forms, baseline examination clinic procedure forms, and medication data forms.  In addition, computer stations and scanners were set up so that managers could familiarize themselves with and practice the required data processing steps for the entire baseline examination sequence starting with initial recruitment and ending with the exit interview.

After subsequent upgrades to the MESA data management software, a second central training session was held for data managers at the CC in July of 2000.  All data managers were designated at this time and were required to attend the central training.  Study coordinators were also encouraged to attend.  Training covered all the steps involved in data processing and management and emphasized those steps affected by the upgrades to the software system.

FC Staff Certification

To become certified as a data manager for MESA, the manager trainee must

· read Section 6 in the MOP.

· attend the central training session in Seattle (or receive local training provided by a certified FC data manager as described below)

· successfully enter, verify (when necessary), transmit (to the CC), and track an entire set of baseline examination forms

A back-up data manager and/or new data managers hired due to staff turnover should be trained and certified locally by the certified primary data manager.  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

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

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

Reader Training and Certification

Not applicable.

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 (to be specified by the CC) 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 (generated at the time the forms were scanned).  Any differences will be identified and reconciled jointly by the FC and CC.

RC QC Activities

Not applicable.

CC QC Activities

QC Data Monitoring and Statistical Analyses

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 Manual of Operations (MOP).  The CC also performs data checks for outlying data values that may represent potential errors in the data.

QC Reporting

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 Checklist

MESA Data Management Certification 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.
	
	Pulls a sample of households as required.

	3.
	
	Enters results of contact attempts into sampling frame database.

	4.
	
	Enters recruitment status into recruitment database.

	5.
	
	Creates a daily calendar.

	6.
	
	Runs reports from sampling frame, recruitment, and clinic databases; faxes to CC.

	7.
	
	Prints a complete set of recruitment forms and exam forms.

	8.
	
	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 recruitment forms.

	11.
	
	Enters 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.

	16.
	
	Installs software updates sent by CC.

	Comments:
	

	

	

	

	Corrective Action Taken:
	

	

	

	

	Supervisor / Site Visitor Signature
	

	SEND COPY TO CC (when certifying new data manager)


3. QUESTIONNAIRES

3.1. Dietary Assessment and Nutritional Supplements Questionnaire

3.1.1. QA Activities

FC Staff Qualifications

No specific qualifications are necessary.

FC Staff Training

Dr. Beth Mayer-Davis conducted central training for a dietary assessment interview in Chicago in April of 2000, prior to the beginning of the baseline examination.  At least one interviewer from each FC was required to attend this training session and is designated as that center’s primary administrator of the diet form.  The primary goals of the initial central training session were for interviewers to become familiar with the material presented in the written protocol in the MOP and to learn to administer the interview, including probes, in a standardized manner through observation of the training and practice as both interviewer and interviewee.  To achieve these goals, training included the following: 1) an overview of the background and rationale for obtaining dietary information in MESA, 2) a review of general interviewing skills, 3) role playing to demonstrate the importance of adhering to scripts and knowing the dietary questionnaire thoroughly before interviewing participants, 4) emphasis on the consistency of administration of the diet interview over the course of the collection period and across FC’s, 5) a detailed walk-through of both the diet and nutrient forms including the use of cue cards and other props, 6) quality control issues including form editing, error checking and internal consistency checking, and 7) individual observation of interviewer trainees by a Diet Assessment Center (DAC) staff member.

However, after the centralized training session and the pilot, it was determined that the diet assessment questionnaire would be conducted as a self-administered form, with support from clinic staff to introduce and explain the form to the participant and to review and edit the form upon its return.  It is very important that the clinic staff provide appropriate instruction and support for the accurate completion of the form by the participant.  The MOP is now updated to reflect this change.

FC Staff Certification

Certification for the administration of the dietary questionnaire is required and monitored by the DAC and the CC.  Because of the timing of the change from an interviewer-administered to a self-administered instrument, certification requirements are written as though centralized training did not occur (i.e. all clinic staff who intend to administer the form must meet the requirements listed below, as of September 1, 2000).  Prior to that time, the temporary certification guidelines distributed by the CC will apply.  Temporary certification is given to FC staff for administration of the diet questionnaire if the following two criteria are met: 1) staff member attended the original central training provided for the diet questionnaire in Chicago, and 2) staff member received certification for all other MESA interviews (see certification requirements in Section 3.2).  The following steps must be completed for certification prior to administering the diet assessment questionnaire to a study participant.

· Read Section 3.4.9 in the MOP for the diet assessment instrument.

· Informally, practice presenting the form (i.e. giving instructions) until you are reasonably comfortable with the process.

· Then, administer (at least) five, practice instruction sessions.

· Present the form and provide instructions.

· Audio-tape (at least) two of these sessions.

· For the two sessions you audio-tape, have the mock participant complete the form so you can edit the form.

· For one of the practice instruction sessions, be observed in person and receive general feedback from the FC study coordinator or interviewer supervisor according to the Dietary Questionnaire and Vitamin Supplement Certification / Supervisor Checklists.  For study coordinators who will also be administering diet questionnaires, be observed in this way by another MESA certified interviewer (i.e. certified on any interview for MESA).  Evaluators should note any problems the technician encountered when administering the questionnaire, discuss them with the technician, and record any remedial instructions given or corrective actions taken on the checklist.

· Send the two audio-taped sessions, and the completed, edited forms, to the DAC for review.

· Send checklists to the CC.

· Respond to DAC feedback as needed.

Maintaining Certification

To maintain certification, each interviewer must

· Administer the dietary interview to six participants every two months.

· Be observed in person and evaluated by the study coordinator (or FC interviewer supervisor) according to the MESA Diet Assessment and Vitamin Supplement Supervisor Checklists bimonthly for the first month, then quarterly.

· Audiotape the sessions.

· Send tapes to the DAC for review.

· Audiotape all sessions.

· Have the study coordinator (or FC interviewer supervisor) review one randomly selected taped session weekly for the first month, then monthly and complete supervisor checklist.

· Send checklists to the DAC and CC monthly.

· The DAC will be contacted if problems or concerns arise.

· Repeat original certification process prior to each new examination cycle and as needed based on quality review by the DAC.

Reader Training and Certification

Not applicable.

3.1.2. QC Activities

FC QC Activities

Equipment Calibration and Maintenance

Not applicable.

QC Monitoring of Questionnaire Administrator Quality

Interviewers must undergo and successfully complete regular quality control monitoring, which involves direct observation, audiotaping, and successful completion of the MESA Diet Assessment Supervisor Checklist and the MESA Vitamin Supplement Supervisor Checklist by the FC’s study coordinator or FC interviewer supervisor.  See the previous section in this chapter on Maintaining Certification for specific details on monitoring of diet questionnaire administration.

QC Repeat Studies

None.

RC QC Activities

QC Monitoring of Data Quality

The DAC monitors data quality in several ways:

1.
Review of audiotapes
The DAC staff reviews the audiotaped interviews and the corresponding completed forms and checklists that are received quarterly from each FC as part of certification maintenance (see previous section).  Feedback is provided to the questionnaire administrators as needed based on the performance, which is assessed by these reviews.  If, based on the results of this review, the DAC staff determines that data quality is questionable or inadequate for particular administrators, the DAC staff may initiate re-certification procedures according to the original certification criteria.  Other specific actions will depend on the nature of the problems encountered.

2.
Data Editing and Checking
Data entry will be performed at the DAC using the computer-scanned forms used for data collection.  Computer-based data editing will include both the NCI-HHHQ DietSys editing programs and additional programs.  Following data entry, questionnaires are processed by the DIET EDIT program.  Each questionnaire in the data file is edit-checked in sequence.  If an individual questionnaire contains questionable data, all errors and warnings for that questionnaire will be listed.  Levels of criteria are used to set the warning and error flags.  Edit-checking errors and warnings include: (1) Too many food questions skipped, (2) Too many or too few foods eaten daily, (3) Too many foods coded with the same frequency, (4) Too many foods coded with the same serving size and (5) Too many foods with questionably high food frequencies.

3.
Internal Consistency Check
All forms are checked for internal consistency/quality control using a computer program.  Forms that are flagged during DIET EDIT are individually reviewed.  Forms with warnings are reviewed and checked for coding accuracy in relation to the nature of the warning.  Forms with severe errors or other problems are reviewed in detail.  These forms are first checked for coding accuracy in relation to the nature of the severe error.  Secondly, these forms are evaluated using the internal quality control questions on the form.  If there are any questions concerning reliability in relation to the severe error in conjunction with significant differences found in the internal quality control questions, the form is deemed a “severe error” and is removed from any further analysis (but retained in a master file).

4.
Response to Data Checks and Errors
Most of the specific queries resulting from these checks can be solved at the DAC.  Occasionally, the DAC staff may call the original interviewer and ask them to assist by recalling the interview process and providing some judgment as to the correct resolution to the query.  If there is more than one severe form error for an individual staff member, or if the severe error rate (calculated as the number of forms with severe errors over the total number of forms edited) is greater than 3% for a center, then the DAC will follow up with the individual or the center.  Previous experience from other epidemiological studies suggests that a severe error rate of 1-3% is expected for any FC.

5.
Preliminary Data Analyses
In addition, the DAC periodically analyze the available baseline dietary data to insure that reasonable results are being obtained across FCs.  Specifically, the following variables are monitored (mean, range, extreme values): Carbohydrate, Total Fat, Total Calories, Oleic Acid, Total PFA, Protein, Total Saturated Fat, Vitamin C, Percent of calories from carbohydrates, Percent of calories from fat, Vitamin C with supplements.

QC Monitoring of Reader Quality

Not applicable.

CC QC Activities

QC Data Monitoring and Statistical Analyses

The primary data monitoring for dietary data is provided by the DAC and is described in the previous section.  In addition, the CC periodically analyzes the available baseline dietary data to insure that appropriate levels of measurement quality are maintained across questionnaire administrators and FCs.  Specifically, the following variables are monitored:

· Carbohydrate

· Total Fat

· Total Calories

· Oleic Acid

· Total PFA

· Protein

· Total Saturated Fat

· Vitamin C

· Percent of calories from carbohydrates

· Percent of calories from fat

· Vitamin C with supplements

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 will also be examined to assess measurement reliability and detect unusual discrepancies across FCs.

QC Reporting

The CC and the QC Subcommittee review results of the statistical analyses performed by the CC and DAC 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.

3.1.3. Supporting Documentation

· MESA Dietary Questionnaire Certification / Supervisor Checklist

· MESA Vitamin Supplement Certification / Supervisor Checklist

MESA Dietary Questionnaire Certification / Supervisor / Site Visit Checklist

	DATE:
	
	
	
	
	
	Field Center:
	

	
	mo
	
	day
	
	year
	
	

	
	
	
	
	
	
	Administrator
Name/ID:
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	Supervisor
Name/ID:
	

	
	
	
	
	
	
	
	

	Purpose of Evaluation:

	Certification
	
	Supervisor QC Check
	
	Site Visit
	
	

	
	
	
	
	
	
	


Please check the appropriate box [(S)atisfactory or (U)nsatisfactory].  Note comments or remedial action taken in ‘Comments’ section if performance was not satisfactory.

Form Preparation:

	
	S
	U
	

	1.
	
	
	Enters the Visit Date and the Acrostic on page 1 and page 18. (the first page of the vitamin section).

	2.
	
	
	Avoiding form corners, staples pages 1-17 together before giving to the participant.

	
	
	
	


Instructions to Participant:

	
	S
	U
	

	3.
	
	
	Briefly introduces the questionnaire (an interview about usual dietary habits) to the participant.  Encourages participant to recall foods to the best of their ability.

	4.
	
	
	Informs participant about feedback.

	5.
	
	
	Provides #2 pencil to participant and describes general guidelines to obtain a scannable form (e.g. “fill in the bubbles completely”). 

	6.
	
	
	Shows participant the first page of the questionnaire.

	7.
	
	
	Provides instructions on when to complete questionnaire (in clinic, at home, etc.).  

	8.
	
	
	Encourages the participant to complete the questionnaire without a lot of distractions, taking breaks if needed.

	9.
	
	
	If form is to be completed at home, provides information regarding 1) who to call if they have any questions, 2) how to contact that person, and 3) by what date they should have the completed questionnaire returned.

	10.
	
	
	Reviews questions at the top of page 2 and has participant answer these questions.

	11.
	
	
	Reviews example on page 2.

	12.
	
	
	Reads through, points out (with a pencil), and explains the specific possible responses for frequency and serving size.

	13.
	
	
	Explains that items are grouped by type of food and that some of the foods may be unfamiliar to the participant due to ethnically diverse study population

	14.
	
	
	Reminds the participant to think of foods eaten at home and away from home including both meals and snacks.

	15.
	
	
	Emphasizes completeness and that no line should remain blank.

	16.
	
	
	Informs participant that if they don’t eat certain foods, they may leave serving size blank.

	17.
	
	
	(Go to page 4.)  Tells participant to write in the name of the cold cereal that they eat most often, if they eat cold cereal.

	18.
	
	
	(Go to page 11.)  Shows the new possible responses to the participant

	19.
	
	
	Notes to only report milk taken as a beverage not including milk mixed with nutritional supplements or on cereal (p. 11)

	20.
	
	
	(Go to page 13.)  Notes briefly that page 13-14 asks general questions about the kind of food they eat.

	21.
	
	
	(Go to page 15).  Notes briefly that these pages ask general questions about how food is prepared to the best of their knowledge.

	22.
	
	
	(Go to page 16.)  Shows participant that there is space to record any other food eaten at least once per week and anything else about their usual dietary practices.

	23.
	
	
	Notes that page 17 if for clinic use only.

	24.
	
	
	Asks participant if there are any questions and that may ask or call at anytime.

	
	
	
	


Checking the Questionnaire:

	
	S
	U
	

	25.
	
	
	Checks questionnaire while participant is still there (if possible) to identify errors.

	26.
	
	
	Makes sure the Participant ID is correct.

	27.
	
	
	Checks for omissions.  If there are any omissions, attempts to fill out the blank spaces with the participant’s help.

	28.
	
	
	Checks for unlikely frequencies.

	29
	
	
	If the questionnaire has mostly “1’s” (1/day, 1/week, 1/month), verifies that this is in fact what the participant means.

	30.
	
	
	If most or all portion sizes are “medium”, confirms this with the participant

	31.
	
	
	Roughly compares the quality control questions (page 15) responses to the appropriate line-items (e.g., fruits) to be sure they are reasonably consistent.

	32.
	
	
	If quality control responses are inconsistent, mentions it to participant and goes back to quickly review the section in question and makes corrections as appropriate.

	
	
	
	


	Comments:
	

	

	

	

	Corrective Action Taken:
	

	

	

	

	Supervisor / Site Visitor
	

	SEND COPY TO DAC & CC quarterly


MESA Vitamin Supplement Certification / Supervisor / Site Visit Checklist

	DATE:
	
	
	
	
	
	Field Center:
	

	
	mo
	
	day
	
	year
	
	

	
	
	
	
	
	
	Administrator
Name/ID
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	Supervisor
Name/ID
	

	
	
	
	
	
	
	
	

	Purpose of Evaluation:

	Certification
	
	Supervisor QC Check
	
	Site Visit
	
	

	
	
	
	
	
	
	


Please check the appropriate box [(S)atisfactory or (U)nsatisfactory].  Note comments or remedial action taken in ‘Comments’ section if performance was not satisfactory.

General:

	
	S
	U
	

	1.
	
	
	Uses #2 pencil to complete questionnaire and follows general guidelines for obtaining a scannable form.

	2.
	
	
	Adheres to the script as much as possible.

	3.
	
	
	Establishes good rapport with participant; responds to any questions.

	4.
	
	
	Receives and records information in a non-judgmental manner.

	5.
	
	
	Uses probing techniques as needed to clarify vague comments.

	6.
	
	
	Documents potentially confusing information fully and clearly.

	
	
	
	


Vitamin, mineral, and other supplements:

	
	S
	U
	

	7.
	
	
	Asks if participant takes any vitamins, minerals or other supplements at least once a month

	8.
	
	
	Follows skip pattern on the form and asks questions 1 and 2 on the form if necessary.

	9.
	
	
	Uses bottles of supplements brought in by participant to confirm content (including dose).

	10.
	
	
	Confirms and records name, brand, # of pills per week, dose and duration for all supplements taken once per week or more.

	11.
	
	
	Confirms and records name and brand for all supplements taken less than once per week.

	12.
	
	
	Codes information on supplement coding pages (pages 19-21) as appropriate.

	
	
	
	


	Comments:
	

	

	

	

	Corrective Action Taken:
	

	

	

	

	Supervisor / Site Visitor Signature
	

	SEND COPY TO DAC & CC quarterly


3.2. All Other Questionnaires

3.2.1. QA Activities

FC Staff Qualifications

No specific qualifications are necessary.

FC Staff Training

In April of 2000, prior to the beginning of the baseline exam, Ms. Joel Hill and Dr. Sharon Jackson conducted central training in Chicago for interviewers involved in recruitment, screening, and administering questionnaires in the baseline visit.  At least one interviewer from each FC involved in each of these interviewing components 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 interviewing, 2) standardization of interviewing techniques including probing, 3) role playing with the interview forms, and 4) an overview of self-administered forms and processes for instructing participants about the completion of these forms.  Interviewers who do not attend the central training session must be trained and certified locally at their FC by the lead interviewer/supervisor who attended the central training.  Requirements for certification are enumerated in the next section.

FC Staff Certification

Interviewer-Administered Questionnaires (Medical History, Medications, Screening, Informed Consent)

Certification for interviewer-administered questionnaires is to be completed after the initial training as follows:

· Read the interviewing protocol in the MOP.

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

· Conduct and audiotape three sets of interviews (for all interviewer-administered questionnaires) on three different volunteers.

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

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

Self-Administered Questionnaires (Personal History, Physical Activity, Health and Life, Neighborhood)

Certification for giving self-administered questionnaires is to be completed after the initial training as follows:

· Read the section in the MOP relating to the self-administered questionnaires.

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

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

· Conduct three sets of questionnaires on three different volunteers.

· For each of these three questionnaires, record on an audiotape only the script of the instructions given to the participants.  (Note: for the Physical Activity Form also record questions 1-2).

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

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

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

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

· administer questionnaires to five or more participants every two months.

· undergo and successfully complete quality control monitoring by the FC Supervisor, which involves the following:

· be observed and evaluated according to the MESA Interviewer-Administered (or Self-Administered) Questionnaire Supervisor Checklist by the FC’s interviewer supervisor for each interviewer- (or self-) administered questionnaire, weekly for the first month, then quarterly.  (Note: The FC interviewer supervisor also administers interviews on participants in MESA, the FC supervisor should also be observed and evaluated in this way by another certified interviewer at the FC).  The checklists assess the interviewer’s general performance including adhering to scripts, appropriate prompts, cadence, and interactions with participant.  Supervisors should note any problems the interviewer encountered when administering the questionnaire, discuss them with the interviewer, and record any remedial instructions given or corrective actions taken on the checklist.

· copies of the completed checklists should be sent to the CC.

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

Reader Training and Certification

Not applicable.

3.2.2. QC Activities

FC QC Activities

Equipment Calibration and Maintenance

Not applicable.

QC Monitoring of Interviewer Quality

Interviews and the administration of self-administered questionnaires are monitored in several ways at the FC to insure that scripts are being followed and that standard interviewing techniques are being used across the FCs.

1.
First, interviewers are observed in the field and evaluated according to MESA’s Interviewer-Administered (or Self-Administered) Questionnaire Supervisor Checklist regularly by the FC’s lead interviewer.  Lead interviewers are observed and evaluated by another certified interviewer at their FC.  The previous section on Maintaining Certification describes in detail the timing and requirements for this type of interviewer monitoring.

2.
Second, all clinic interviews and the scripts of the instructions (for self-administered forms) are taped.  Each week during the first month of the study and monthly thereafter, the lead interviewer/supervisor reviews one randomly selected interview and instructions for self-administered questionnaires conducted by each interviewer per week 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.  FC interviewer supervisors formally evaluate these taped interviews by completing the Interviewer- (or Self-) Administered Questionnaire Supervisor Checklist.  Completed checklists should be sent to the CC.  Tapes may be erased and reused after the selected samples of interviews on the tape have been reviewed.

3.
On an annual basis a sample of the tapes from each FC will be sent to lead interviewer/supervisor at the other FC’s in a round robin fashion for additional review and evaluation using the MESA Interviewer- (and Self-) Administered Questionnaire Supervisor Checklists.  Taped interviews conducted by the lead interviewers at each FC should also be included in the round robin exchange.  Completed checklists should be sent to the CC for central analysis.  This process of round robin review will facilitate protocol adherence across FCs, help determine whether the local interview supervisors are monitoring interviews in a comparable way at all FCs, and provide a means for outside evaluation of FC interviewer supervisors at each FC.

QC Repeat Studies

None.

RC QC Activities

Not applicable.

CC QC Activities

QC Data Monitoring and Statistical Analyses

The CC periodically analyzes a subset of the available baseline 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.

3.2.3. 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
	4 – Above expectation (met all

	
	1 – Unsatisfactory (failed to meet standards)
	standards and in some cases

	
	2 – Below expectation (did not meet some standards)
	exceeded them

	
	3 – At expectations (met standards)
	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
	

	SEND COPY TO CC quarterly


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
	4 – Above expectation (met all

	
	1 – Unsatisfactory (failed to meet standards)
	standards and in some cases

	
	2 – Below expectation (did not meet some standards)
	exceeded them

	
	3 – At expectations (met standards)
	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
	

	SEND COPY TO CC quarterly


4. ROUTINE CLINIC MEASUREMENTS

4.1. Anthropometry

4.1.1. QA Activities

FC Staff Qualifications

No specific qualifications are required.

FC Staff Training

Dr. Sujata Jinagouda conducted central training for anthropometry in Chicago in April of 2000, prior to the beginning of the baseline examination.  At least one technician from each FC was required to attend this training session and is designated as that center’s primary anthropometry technician.  Training included an overview of the anthropometry protocol in the MOP, a demonstration of the procedures to obtain height, weight, hip and waist measurements, opportunities to practice the procedures on volunteers, and certification by the anthropometry trainer (described in detail in the following section).  Anthropometry 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

Certification is to be completed as follows:

· Read Section 3.5.1 in the MOP.

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

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

· Obtain height, weight, hip and waist measurements on five volunteers in accordance with the MESA Anthropometry Certification / Supervisor Checklist.

· Send checklists, completed by the primary FC technician, to the CC.

· 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 amounts:  ± 1 cm for height, ± 1 pound for weight, and ± 2 cm for hip and waist girth.

Any discrepancies in measurements are to be discussed and any steps necessary to improve the techniques should be taken.  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 six participants every two months.

· undergo and successfully complete QC monitoring by the FC Supervisor which includes the following:

· The FC Supervisor observes the MESA technician performing all anthropometric measurements on a participant and records their observations on the Certification / Supervisor Checklist twice monthly for the first month, then quarterly.  (Note: FC Supervisors who also perform anthropometric measurements on participants in MESA should be observed and evaluated in this way by another certified technician at their FC).  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 checklist.

· Completed checklists should be sent to the CC for review.

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

Reader Training and Certification

Not Applicable.

4.1.2. QC Activities

FC QC Activities

Equipment Calibration and Maintenance

QC procedures to monitor the equipment used to perform anthropometry measurements on participants in MESA must be performed regularly for the following equipment:

· Stadiometer (Accu-Hite Measure Device with level bubble)

· Four 50-pound weights (certified prior to first MESA visit) to calibrate scale

· Detecto Platform Balance Scale in lbs/kg

· Gulick II 150 cm anthropometric tape

Routine equipment calibration and maintenance procedures help to insure that accurate measurements are obtained.  Results of these QC equipment checks are recorded in the Anthropometry Equipment Maintenance Log at each FC.  Every month a copy of the log is made and retained by the FC for local record.  Originals are mailed to the CC.  Any certified anthropometry technician may perform the required equipment checks.

Stadiometer:

Each day, before measuring height, check to make sure the floor is level, the wall is at a 90 degree angle to the floor, the wall is straight, and the stadiometer is mounted perpendicular to the floor.  This QC check should also be made whenever the ruler is moved.

Scales:

Each day, before measuring weight, check the scales that are used for weight measurement to make sure that they read zero when there is no weight on them.

Each month, or whenever the scale is moved, check the scales for accuracy using 50-pound weights.  (Note: The scale calibrating weights should be certified prior to the start of the first MESA visit.) Specifically, perform the following procedure:

1)
Place two weights on the scale and record the numeric value obtained in the ‘Light Poise’ column of the Scale Calibration section of the Anthropometry Equipment Calibration Log.

2)
Add two more weights and record the numeric value obtained in the ‘Heavy Poise’ column.

3)
The values obtained should be within ± 1.00 pound of the expected weight.  If either value exceeds this limit, the scale should be calibrated by the manufacturer or by the appropriate personnel at the FC’s institution.

When the scale is not in use, do not keep the scale balanced at zero.  Move the weight to 300 pounds to keep the tension off of the internal spring mechanism.  Scales should be serviced as required during the exam cycle and certified annually by an independent scale technician.

Measuring Tapes:

Each week a certified anthropometry technician examines the anthropometry measuring tapes for signs of wear and stretching.  Specifically, tapes are checked for stretching by two technicians who compare the tapes to the stadiometer.  The first technician holds the zero mark of the tape against the height ruler at the 150cm level.  The second technician flattens the tape against the height ruler without stretching and records the stadiometer heights that correspond to the 30 and 100cm marks on the tape (to the nearest 0.5cm) on the Anthropometry Equipment Calibration Log.  If the measures fall outside the 119.5-120.5cm or 49.5-50.5cm ranges respectively, the tape is replaced.

QC Monitoring of Technician Quality

As described previously, in order to maintain certification each anthropometry technician must be observed periodically by the center’s primary anthropometry technician as they obtain the anthropometric measures on a selected MESA participant.  During the observation, the primary technician completes the MESA Anthropometry Supervisor Checklist and notes on the checklist whether all procedures were completed correctly, records any problems observed, and discusses them with the technician after the examination is completed.  This observation should be performed twice monthly for 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.  Both the technician and evaluator ID numbers are recorded on the checklist.  Checklists are sent to the CC.

QC Repeat Studies

Waist and hip measurements will be repeated on a regular basis according to the QC repeat studies schedule described in detail previously in Section 1.5.  Note that Seated blood pressure and anthropometric measurements of waist & hip have been combined as one procedure-unit.  The repeat measurements should be completed with the same protocol and care as done for the baseline measurements.  

A random process was used to select the procedure to repeat as well as the participant upon whom to repeat the procedure each day.  The repeat-procedure shall be done immediately following the completion of the same procedure during the baseline exam. The Coordinating Center will generate and distribute to each Field Center a QC repeat studies schedule with detail instructions to implement this plan. Refer to this schedule to determine when waist and hip and seated blood pressure measurements are to be completed.  

Data forms for QC repeats should be completed as usual but should not be scanned.  (Note:  the height and weight fields do not need to be filled out on the Anthropometry form.)  Monthly, the forms should then be copied and the originals mailed to the Coordinating Center for processing.  

RC QC Activities

Not applicable.

CC QC Activities

QC Data Monitoring and Statistical Analyses

The CC periodically analyzes the available baseline anthropometric data and QC replicate data to insure that appropriate levels of measurement quality are maintained.  Specifically, the following variables are monitored:

· Height

· Weight

· Hip Girth

· Waist Girth

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.  In addition, the anthropometry measurements obtained by each technician are analyzed for digit preference

The repeated measurements made on the same QC subjects by different technicians will be used assess inter-technician variability.  The replicate measurements on the same QC subject obtained by the same technician will be used to assess intra-technician variability.  Intraclass and concordance correlation coefficients as well as mean differences between the paired measures will be computed to describe and assess agreement within and between technicians.  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.

4.1.3. 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 measurement to the nearest 0.1 cm.

	5.
	
	
	Gives instruction to measure the weight.

	6.
	
	
	Reads and records the measurement to the nearest 1 pound.

	7.
	
	
	Locates the exact marking for the waist measurement.

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

	9.
	
	
	Locates the exact marking for the hip measurement.

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

	
	
	
	

	Comments:
	

	

	

	

	

	Corrective Action Taken:
	

	

	

	

	

	Supervisor / Site Visitor Signature
	

	SEND COPY TO CC quarterly


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:

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

	Date:
	
	
	
	
	
	
	
	lbs
	
	lbs

	
	mo
	
	day
	
	year
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	Date:
	
	
	
	
	
	
	
	lbs
	
	lbs

	
	mo
	
	day
	
	year
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	Date:
	
	
	
	
	
	
	
	lbs
	
	lbs

	
	mo
	
	day
	
	year
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	


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______________________________________________________

SEND LOG TO CC EACH MONTH

4.2. Seated Blood Pressure

4.2.1. QA Activities

FC Staff Qualifications

No specific qualifications are required.

FC Staff Training

Dr. Steven Shea conducted central training for blood pressure in Chicago in April of 2000, prior to the beginning of the baseline examination.  At least one technician from each FC was required to attend this training session and is designated as that center’s primary blood pressure technician.  Training included background on the equipment and rationale for using an automated oscillometric blood pressure device (Dinamap PRO 100®), practical tips that highlight the important components of the blood pressure protocol, a walk-through of the blood pressure data and certification forms, practice using the device, and certification (described in detail in the following section).  Blood pressure 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

Certification is to be completed as follows:

· Read the blood pressure protocol 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 six participants every two months.

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

· The FC Supervisor observes the MESA technician performing all blood pressure measurements on a participant and record their observations on the Seated Blood Pressure Supervisor /Certification Checklist, 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).  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 checklist.

· Completed checklists should be sent to the CC.

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

Reader Training and Certification

Not Applicable.

4.2.2. QC Activities

FC QC Activities

Equipment Calibration and Maintenance

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 (Dura-cuf Adult Assortment Pack( [#2699]).

· Dinamap PRO 100( automated blood pressure device (Dinamap Monitor Pro 100®, which includes printer paper, power cable, and power converter.)

· Blood Measuring tape (for arm circumference).

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 a copy of the log is made and retained by the FC for local record.  Originals are mailed to the CC.  Any certified blood pressure technician may perform the required equipment checks.

Cuff Sizes:

Each day, a certified blood pressure technician verifies that the full range of blood pressure cuff sizes is available at each blood pressure station.  Report any missing cuffs to the blood pressure supervisor immediately.

Dinamap PRO 100® Calibration in MESA:

This procedure involves two steps: weekly check of each machine to verify that it is calibrated, and actual calibration when or if it does not meet the accuracy criteria.

The weekly check should be done and documented weekly for each device, as part of the overall MESA equipment checking procedure.

The following equipment is required: Dinamap PRO 100®, a standard mercury sphygmomanometer, a blue rubber Y connector, and a white beveled two-ended plastic connector.

There are two models of the Dinamap PRO 100® tubing.

(1) If the gray tubing ends in female metal screw connectors, unscrew the plastic male pieces that connect the proximal and distal sections of tubing and screw in the two white plastic male ends of the blue rubber Y-connector piece (figure 1).

(2) If the gray tubing has no visible connection, it pulls apart.  Inside are two-headed white plastic connectors (see figure 2).  Remove the dual white plastic screw connectors from the blue rubber Y connector and push the tube ends over the distal heads of the white plastic connectors.

In either case, this will hook up the blue plastic Y-connector to the proximal Dinamap air hose.

Remove the blood pressure cuff from the mercury sphygmomanometer, leaving the metal connector in the proximal tube and connect the stem of the blue rubber Y-connector (figure 3).

If the metal connector is removed with the cuff, a beveled two-headed white plastic connector can be used to hook the sphygmomameter to the Dinamap, but this is more trouble (figure 4).

Check the system to be sure it is closed.  In other words, be sure none of the air holes in the tubes is open and that the connector is firmly in the tubes.

Turn on the Dinamap.  Select “Vitals” and press the control knob to initiate the inflation.

The Dinamap will inflate to 180 mmHg, its initial default maximum pressure.  The meniscus of the mercury column should be at 180 mmHg.  Be sure to assess this at eye level, in order to avoid parallax artifacts.  The Dinamap will then automatically deflate in steps at approximately 3-second intervals.  The mercury level should be the same as the digital read out of the pressure level being generated by the Dinamap at each deflation step.  The deflation steps will end at 20 mmHg.  This procedure will therefore give an accuracy check over the range of pressures generally seen in MESA.  A higher initial inflation pressure may be used.

The Dinamap and the mercury column ought to agree within 3 mmHg.  At each deflation step there will be a slight lag time, perhaps one second to a second, between the change in the digital pressure read out and full equilibration of the system with the mercury column settled.

When the Dinamap reaches the final deflation pressure step, it will produce an N99 error (“NIBP failed”).  Push “OK” and then “CLEAR” to re-set the Dinamap.

If the Dinamap is not in calibration, it should not be used until it is recalibrated, either by the manufacturer or by the biomedical engineering department at the Field Center’s hospital, following the procedure for calibration given in the manual.

Measuring Tapes:

Each month a certified blood pressure technician examines the measuring tapes used for arm circumference for signs of wear and stretching.  Specifically, tapes are checked for stretching by two technicians who compare the tapes to the stadiometer.  The first technician holds the zero mark of the tape against the height ruler at the 150cm level.  The second technician flattens the tape against the height ruler without stretching and records the stadiometer heights that correspond to the 30 and 100cm marks on the tape (to the nearest 0.5cm) on the Blood Pressure Equipment Calibration Log.  If the measures fall outside the 119.5-120.5cm or 49.5-50.5cm ranges respectively, the tape is replaced.

QC Monitoring of Technician Quality

Technicians must undergo and successfully complete regular quality control monitoring, which involves observation and successful completion of the MESA Seated Blood Pressure Supervisor /Certification Checklist by the FC’s supervising technician.  Primary technicians should be observed and evaluated in this way by another certified blood pressure technician at their FC.  The previous section on Maintaining Certification describes in detail the timing and requirements for this type of technician monitoring.

QC Repeat Studies

Seated blood pressure measurements will be repeated on a regular basis according to the QC repeat studies schedule described in detail previously in Section 1.5.  Note that Seated blood pressure and anthropometric measurements of waist & hip have been combined as one procedure-unit.  The repeat measurements should be completed with the same protocol and care as done for the baseline measurements.  

A random process was used to select the procedure to repeat as well as the participant upon whom to repeat the procedure each day.  The repeat-procedure shall be done immediately following the completion of the same procedure during the baseline exam. The Coordinating Center will generate and distribute to each Field Center a QC repeat studies schedule with detail instructions to implement this plan. Refer to this schedule to determine when seated blood pressure measurements are to be completed.  

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

Not applicable.

CC QC Activities

QC Data Monitoring and Statistical Analyses

The CC periodically analyzes the available baseline blood pressure data and QC replicate data to insure that appropriate levels of measurement quality are maintained.  Specifically, the following variables are monitored:

· Systolic blood pressure

· Diastolic blood pressure

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.  The replicate measurements on the same QC subject obtained by the same technician will be used to assess intra-technician variability.  Intraclass and concordance correlation coefficients as well as mean differences between the paired measures will be computed to describe and assess agreement within and between technicians.  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.  (Note:  Avoids explicit statements regarding potential discomfort so as not to alarm participant.)

	
	
	
	


Steps in Exam:

	
	S
	U
	

	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 and no constricting rolled-up sleeve), with center of bladder over brachial artery.

	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 Action Taken:
	

	

	

	

	

	

	Supervisor /Site Visitor Signature
	


send copy to cc quarterly

MESA Seated Blood Pressure Maintenance Calibration Log

	DATE:
	
	
	
	Field Center:
	

	
	mo
	
	year
	
	

	
	
	
	
	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 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:
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	


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______________________________________________________

SEND LOG TO CC EACH MONTH

4.3. Supine Ankle-Brachial Index (ABI)

4.3.1. QA Activities

FC Staff Qualifications

No specific qualifications are necessary.

FC Staff Training

Dr. Mary McDermott centrally trained one or more primary technicians from each FC in Chicago in April of 2000, prior to the beginning of the baseline examination.  An overview and video describing the procedure, its importance in MESA, and the necessary equipment was given.  Technicians then practiced the procedure on volunteer participants and performed the requirements necessary for certification (described in the next section).  Technicians who are trained and certified centrally are considered to be the lead technician and supervisor at their FC.  Supervisors are qualified to train and certify additional personnel locally at their FCs (according to the procedures described in the following section).

FC Staff Certification

To become certified, technicians must

· read the ABI protocol in the MOP.

· practice the procedure according to the ABI protocol on volunteers as necessary (at the discretion of the local primary FC technician) depending on previous experience.  If a technician has never previously performed ABI measurements, 10-20 practice readings are required before continuing with the certification process.

· pass a practical examination administered by a central trainer or a centrally certified technician.  The practical examination involves performing the ABI procedure on one volunteer participant under observation of the lead technician/supervisor and in accordance with the MESA Supine ABI Certification / Supervisor checklist.  As the trainee records the pressures, the trainer should verify that they are correct (i.e. the values the trainer would have recorded) and complete the checklist to document that the procedure is done according to the protocol in the MOP.  

· Send completed checklists to the CC.

Maintaining Certification

To maintain certification, each FC technician must

· perform the ABI procedure on at least six participants every two months.

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

· The FC Supervisor observes the MESA technician performing the ABI procedure on a participant and records their observations on the Supine ABI Supervisor / Certification Checklist bimonthly for the first month, then quarterly.  (Note: FC Supervisors who also perform ABI measurements on participants in MESA should be observed and evaluated using the checklist by another certified technician at their FC).  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 checklist.

· Completed checklists should be sent to the CC.

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

Reader Training and Certification

Not applicable.

4.3.2. QC Activities

FC QC Activities

Equipment Calibration and Maintenance

QC procedures to monitor the equipment used to perform ABI measurements on participants in MESA must be performed regularly for the following equipment:

· Blood pressure cuffs: Two 16 cm wide arm blood pressure cuffs (large arm), two 12 cm wide arm blood pressure cuffs (regular arm or adult), two 10 cm wide arm blood pressure cuffs (pediatric or child), and two thigh blood pressure cuffs.

· Nicolet Doppler apparatus (EN50 LE 100, Nicolet vascular, Golden, CO) with an earpiece.

· Mercury sphygmomanometer, mounted with mercury column at “eye level.”

Routine equipment calibration and maintenance procedures help to insure that accurate measurements are obtained.  Results of these QC equipment checks are recorded in the ABI Equipment Maintenance Log at each FC.  Every month a copy of the log is made and retained by the FC for local record.  Originals are mailed to the CC.   Any certified ABI technician may perform the required equipment checks.

Blood pressure cuffs:

Each day, verify that the full range of blood pressure cuff sizes is available at each ABI station.  Report any missing cuffs to the blood pressure supervisor immediately.

Nicolet Doppler apparatus:

Each day, check to make sure the batteries for the Doppler are charged.  Replace batteries as needed.

Mercury sphygmomanometer:

Maintenance instructions for the standard mercury sphygmomanometer are adapted from those given in the MRFIT study in Controlled Clinical Trials, Vol. 7, No. 3 (Supplement), Sept. 1986 and the CHS Quality Control Manual.

Each day, before measuring blood pressures, check the sphygmomanometers to make sure that they read zero when not in use.  Place the instrument flat on the table and disconnect the inflation system.  With eyes level with the zero line, the top of the meniscus should be on the zero line.  If the reading is either above or below the zero mark, the instrument should be sent to the local supplier for repair.

Each month, check that the cap of the manometer fits properly and tightly.  Complete the procedure to check for correct zero.  Reconnect the inflation system.  Roll the cuff around a plastic bottle or tin can and secure in place.  Close the valve on the airflow system and inflate the instrument until the mercury rises to 240 mmHg.  Slowly open the airflow valve and allow the mercury to fall to 200 mmHg.  Close the valve.  The mercury column should remain stable.  If the column continues to fall, there is an air leak and the system should be reinflated until the column rises to 200 mmHg.  Pinch the tubing at various locations to localize the area of the leak.  Then replace the leaking tubing, cuff, or valve.

With time, the mercury will become dirty and an oxide layer will be deposited on the inside of the glass tube.  Do not attempt to clean the glass column with a pipe cleaner, as hazardous levels of mercury aerosol will be produced.  Send the instrument to the local supplier for repair.

Since mercury is a toxic substance, all maintenance procedures must be performed carefully.  Do not perform any maintenance procedures that will expose mercury to the air.  A manometer specialist with expertise in handling toxic substances should be contacted to add or withdraw mercury from the instrument.

QC Monitoring of Technician Quality

To insure that technicians continue to perform the ABI procedure according to the protocol in the MOP, each technician is observed in the clinic and evaluated according to the MESA ABI Certification / Supervisor Checklist by the FC’s ABI supervisor on a regular basis.  ABI supervisors who also perform the procedure on participants in MESA should be observed and evaluated using the checklist by another certified interviewer at their FC.  The previous section on Maintaining Certification describes in detail the timing and requirements for this type of technician monitoring.

QC Repeat Studies

ABI measurements will be repeated on a regular basis according to the QC repeat studies schedule described in detail previously in Section 1.5.  The repeat measurements should be completed with the same protocol and care as done for the baseline measurements.  

A random process was used to select the procedure to repeat as well as the participant upon whom to repeat the procedure each day.  The repeat-procedure shall be done immediately following the completion of the same procedure during the baseline exam. The Coordinating Center will generate and distribute to each Field Center a QC repeat studies schedule with detail instructions to implement this plan. Refer to this schedule to determine when seated blood pressure measurements are to be completed.  

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

Not applicable.

CC QC Activities

QC Data Monitoring and Statistical Analyses

The CC periodically analyzes the available baseline blood pressure data and QC replicate data to insure that appropriate levels of measurement quality are maintained.  Specifically, the following variables are monitored:

· Systolic ankle pressures (posterior tibial and dorsalis pedis) in both legs

· Brachial systolic blood pressure in both arms

· Ankle Brachial Index

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 measurement reliability and detect unusual discrepancies across FCs.  In addition, the blood pressure measurements obtained by each technician are analyzed for digit preference.

The repeated measurements made on the same QC subjects by different technicians will be used to assess inter-technician variability.  The replicate measurements on the same QC subject obtained by the same technician will be used to assess intra-technician variability.  Intraclass and concordance correlation coefficients as well as mean differences between the paired measures will be computed to describe and assess agreement within and between technicians.  These replicate data will also be used to estimate the magnitude of the measurement error that exists in ABI 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.

4.3.3. Supporting Documentation

· MESA Supine ABI Certification / Supervisor Checklist

· MESA ABI Equipment Maintenance Log.

MESA Supine ABI 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.

General:

	
	S
	U
	

	1.
	
	
	Thoroughly explains the procedure to the participant.

	2.
	
	
	Insures that the participant is relaxed and lying completely supine (legs straight and down with feet rolled outward) on the examination table.

	3.
	
	
	Has participant rest quietly for at least 5 minutes prior to the procedure.

	4.
	
	
	Informs participant just before inflating cuff to avoid startling the participant.

	5.
	
	
	Records correct (i.e. pressure that observing trainer would record) pulse obliteration pressure.

	6.
	
	
	Read all pressure measurements at eye level.

	7.
	
	
	Records correct (i.e. pressures that observing trainer would record)  pressures for all arteries.

	8.
	
	
	Can articulate alternative ABI protocol if unable to obtain brachial measurement in one arm (due to surgical procedure, for example).

	9.
	
	
	Can articulate protocol for ABI procedure when right and left artery pressures differ by more than 6 mmHg.

	
	
	
	


Right Brachial Artery:

	10.
	
	
	Places blood pressure cuff of appropriate size over right brachial artery.

	11.
	
	
	Locates brachial artery by palpation.

	12.
	
	
	Marks the location of the artery with a black marker.

	13.
	
	
	Applies ultrasound jelly over brachial artery.

	14.
	
	
	Locates brachial artery using Doppler probe.

	15.
	
	
	Inflates cuff quickly to at least 20 mm Hg above maximal pressure.

	16.
	
	
	Deflates at 2 mm Hg/second until a sustained systolic pressure is audible.

	17.
	
	
	Reads (at eye level) and records first systolic blood pressure at which a sustained pulse was first audible.

	18.
	
	
	Deflates cuff quickly and completely after measurement is obtained.


Right Dorsalis Pedis Artery:

	19.
	
	
	Places blood pressure cuff of appropriate size to right ankle with midpoint of bladder over posterior tibial artery, with lower end of bladder approximately 3 cm above medial malleolus.

	20.
	
	
	Locates right dorsalis pedis artery by palpation.

	21.
	
	
	Marks the location of the artery with a black marker.

	22.
	
	
	Applies ultrasound jelly over dorsalis pedis artery.

	23.
	
	
	Locates right dorsalis pedis artery using Doppler probe.

	24.
	
	
	Inflates cuff quickly to at least 20 mm HG above maximal pressure.

	25.
	
	
	Deflates at 2 mm Hg/second until a sustained systolic pressure is audible.

	26.
	
	
	Reads (at eye level) and records first systolic blood pressure at which a sustained pulse was first audible.

	27.
	
	
	Deflates cuff quickly and completely after measurement is obtained.

	
	
	
	


Right Posterior Tibial Artery:

	28.
	
	
	Locates right posterior tibial artery by palpation.

	29.
	
	
	Marks the location of the artery with a black marker.

	30.
	
	
	Applies ultrasound jelly over posterior tibial artery.

	31.
	
	
	Locates right posterior tibial artery using Doppler probe.

	32.
	
	
	Inflates cuff quickly to at least 20 mm Hg above maximal pressure.

	33.
	
	
	Deflates cuff at 2 mm Hg/second until a sustained systolic pressure is audible.

	34.
	
	
	Deflates cuff quickly and completely.

	35.
	
	
	Reads (at eye level) and records right posterior tibial systolic blood pressure at which a sustained pulse was first audible.

	
	
	
	


Left Dorsalis Pedis Artery:

	36.
	
	
	Places blood pressure cuff of appropriate size on left ankle with midpoint of bladder over posterior tibial artery, with lower end of bladder approx. 3 cm above medial malleolus.

	37.
	
	
	Locates left dorsalis pedis artery by palpation.

	38.
	
	
	Marks the location of the artery with a black marker.

	39.
	
	
	Applies ultrasound jelly over dorsalis pedis artery.

	40.
	
	
	Locates left dorsalis pedis artery using Doppler probe.

	41.
	
	
	Inflates cuff quickly to at least 20 mm Hg above maximal pressure.

	41.
	
	
	Deflates at 2 mm Hg/second until a sustained systolic pressure is audible.

	43.
	
	
	Reads (at eye level) and records first systolic blood pressure at which a sustained pulse was first audible.

	44.
	
	
	Deflates cuff quickly and completely after measurement is obtained.

	
	
	
	


Left Posterior Tibial Artery:

	45.
	
	
	Locates left posterior tibial artery by palpation.

	46.
	
	
	Marks the location of the artery with a black marker.

	47.
	
	
	Applies ultrasound jelly over posterior tibial artery.

	48.
	
	
	Locates left posterior tibial artery using Doppler probe.

	49.
	
	
	Inflates cuff quickly to at least 20 mm Hg above maximal pressure.

	50.
	
	
	Deflates at 2 mm Hg/second until a sustained systolic pressure is audible.

	51.
	
	
	Reads (at eye level) and records first systolic blood pressure at which a sustained pulse was first audible.

	52.
	
	
	Deflates cuff quickly and completely after measurement is obtained.

	
	
	
	


Left Brachial Artery:

	53.
	
	
	Places blood pressure cuff of appropriate size over left brachial artery.

	54.
	
	
	Locates left brachial artery by palpation.

	55.
	
	
	Marks the location of the artery with a black marker.

	56.
	
	
	Applies ultrasound jelly over brachial artery.

	57.
	
	
	Locates brachial artery using Doppler probe.

	58.
	
	
	Inflates cuff quickly to at least 20 mm Hg above maximal pressure.

	59.
	
	
	Deflates at 2 mm Hg/second until a sustained systolic pressure is audible.

	60.
	
	
	Reads (at eye level) and records first systolic blood pressure at which a sustained pulse was first audible.

	61.
	
	
	Deflates cuff quickly and completely after measurement is obtained.

	
	
	
	

	Comments:
	

	

	

	

	

	

	

	Corrective Action Taken:
	

	

	

	

	

	

	

	Supervisor Site Visitor / Signature
	

	SEND COPY TO CC quarterly


MESA ABI Equipment Maintenance Log

	DATE:
	
	
	
	Field Center:
	

	
	mo
	
	year
	
	

	
	
	
	
	Technician:
Name/ID
	

	
	
	
	
	
	


Mercury Sphygmomanometer

Daily Correct Zero Check:

Top of meniscus at zero with no pressure? (Y or N)

	
	mo
	
	day
	
	Mon
	
	Tues
	
	Wed
	
	Thur
	
	Fri
	
	Sat

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Week of:
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Week of:
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Week of:
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Week of:
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Week of:
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	


Monthly QC Check:
	Date:
	
	
	
	
	
	
	
	
	
	

	
	mo
	
	day
	
	year
	
	
	
	
	


	
	Y or N
	
	If yes, date of service request (mm/dd/yy)
	
	Date of service (mm/dd/yy)

	
	
	
	
	
	

	· Cap fits properly/tightly?
	
	
	
	
	

	· Top of meniscus at zero with no pressure?
	
	
	
	
	

	· Inflation system leak-free?
	
	
	
	
	

	· Glass tube free of oxide dust?
	
	
	
	
	


Measuring Tape

Weekly Check for Wear or Damage: (perform only if different from tape used for seated BP.)

	
	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______________________________________________________

SEND LOG TO CC EACH MONTH

4.4. Electrocardiogram (ECG)

4.4.1. QA Activities

FC Staff Qualifications

No specific qualifications are required.

FC Staff Training

Drs. Ron Prineas, Farida Rautaharju, and Sharon Hall from the Central ECG Reading Center (CERC) conducted training of 1-2 primary technicians from each FC centrally in Chicago prior to the baseline examination in April of 2000.  An overview of the background and purpose for collecting ECG data in MESA was given.  In addition, a video describing the necessary ECG equipment and acquisition procedures including dealing with the participant, lead placement, technical quality, and alerts was shown.  Technicians were given hands-on instruction in lead placement, skin preparation, and use of the equipment including the Heart Square© and GE/Marquette MAC 1200® ECG machine.  Technicians also had an opportunity to practice the ECG procedure according to the protocol and familiarize themselves with equipment using volunteer participants.  ECG transmission was not covered.  Technicians who do not receive central training may be trained locally at their FC by a primary FC ECG technician who attended, or was trained by a technician who attended, the central training.

FC Staff Certification

All ECG technicians must go through the certification process before they are allowed to record study ECGs.  Certification is to be completed as follows:

· Read the ECG protocol in the MOP.

· Read the GE/Marquette MAC 1200® Manual regarding data entry.

· Practice the procedure according to the protocol on volunteers as necessary depending on previous experience.  If a technician has never previously performed an ECG reading, 20 practice ECG readings are required before continuing with the certification process.

· Perform and transmit five ECG examinations to the CERC.  The ECG FC supervisor observes the acquisition and transmission of one of these ECG and evaluates technician performance using the ECG Certification Checklist.  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 checklist.  The CERC provides feedback on ECG data quality and requests repeat ECG readings until five transmissions of adequate quality are received.  In particular, the ECG quality must be a grade 1 or 2 (of 3 possible grades) with no drift, leads missing, or lead reversals.  Specific instructions for completing the five certification ECG measurements are as follows:

· Record five (5) 12-lead Resting ECGs as specified in the MESA ECG Procedures Manual

· Each ECG must contain the following information in the specified fields in the MAC120

· Last name field:  Technician’s last name

· First name field:  Technician’s first name

· ID field(s):  999999999 (the number of 9’s as specified by 

· 
MESA total ID digits

· Cart ID:  Specified Cart ID assigned to clinic 

	Site
	1st MAC 1200
	2nd MAC 1200

	Wake Forest
	31
	32

	Columbia
	41
	42

	Johns Hopkins
	51
	52

	Minnesota
	61
	62

	Northwestern
	71
	72

	Loyola
	73
	74

	UCLA
	81
	82


· Location:  Specified Cart ID assigned to clinic (serves as a validation)

· Referred by field:  MESA/CERT

· Transmit all Certification ECGs to EPICARE (Transmission number:  336‑716‑1248).

· Each certified technician will receive a Certification Certificate.  The technician’s name used in the certification ECGs will be printed on the Certificate.

· After transmitting certification ECGs, change the Referred by:  field to:  MESA.

· Tracings cannot be less than half an hour apart.

· Confirmation of receipt of Certification ECGs will be done by email and/or telephone.

Maintaining Certification

To maintain certification, each field center technician must

· perform an ECG of acceptable quality on at least six participants every two months

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

· The FC Supervisor observes the MESA technician performing the ECG procedure on a participant and records their observations on the ECG Supervisor Checklist bimonthly for the first month, then quarterly.  (Note: FC Supervisors who also perform ECGs on MESA participants should be observed by another certified ECG technician at the FC).  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 checklist.

· completed checklists should be sent to the CC.

· repeat the original certification process prior to the next examination cycle or as needed during the current examination cycle if the CERC determines data quality is questionable or inadequate.

RC Staff Qualifications, Training and Certification

Electronic ECGs

All electronic ECGs received at EPICARE are visually edited for onset and offset of waveforms by a trained technician whose repeatability is tested at regular intervals.  For ECGs flagged by the computer program as having study endpoints (primary or secondary), an MD coder confirms the abnormality before finalization of the ECG database.

Hospital ECGs

A sample of hospital ECGs will be recirculated at regular intervals to test the repeatability of all visual coding by the CERC.

4.4.2. QC Activities

FC QC Activities

Equipment Calibration and Maintenance

QC procedures to monitor the equipment used to record participant ECGs in MESA are all related to measurements made at the CERC.  MAC 1200s are automatically calibrated, thus no manual calibration by the FC technician is needed.  For routine maintenance, follow the guidelines in the GE/Marquette MAC 1200® manual that accompanies each clinic electrocardiograph.  The manual gives detailed instructions on cleaning and maintaining the equipment.

QC Monitoring of Technician Quality

As described previously, in order to maintain certification each ECG technician must be observed periodically by the center’s primary ECG technician/supervisor as they obtain an ECG on a selected MESA participant.  During the observation, the primary technician completes the MESA ECG Supervisor Checklist and notes on the checklist whether all procedures were completed correctly, records any problems observed, and discusses them with the technician after the examination is completed.  This observation should be performed twice monthly for the first month of the study and quarterly thereafter.  The primary technician should also be evaluated in this way by another certified FC ECG technician.  Both the technician and evaluator ID numbers are recorded on the checklist and sent to the CC.

QC Repeat Studies

None.

Because MESA participants will have three ECGs recorded at each scheduled visit, the repeatability of the whole ECG cascade from recording to transmission to processing and measurement can be done by comparing the ECG of record with a sample of second and third recorded ECGs (recorded for measurement of heart rate variability) that are already recorded as part of the main study data.

RC QC Activities

QC Monitoring of Technician Quality

At the CERC, ECGs are processed via a computer algorithm that performs multiple QC editing checks and sample reprocessing.  To monitor technician quality, a quality grade is assessed for each ECG tracing and is reported regularly to the CC.  The quality grading system for ECGs, upon which technician performance is based, is as follows:

· Grade 1 - No artifact (Figure 12)

· Grade 1 - Only slight muscle tremor (Figure 13)

· Grade 3 - Some muscle tremor and some drift (Figure 14)

· Grade 5 - Muscle tremor and drift (Figure 15)

· Grade 5 - Poor electrode attachment (Figure 16)

· Grade 5 - Severe muscle tremor and possible poor electrode attachment (Figure 17)

If FCs transmit ECGs of unacceptable quality (i.e. grade = 5), the CERC promptly contacts the ECG supervisor at the FC to discuss the nature of the problem and provides instructional feedback to remedy the problem if possible.  If poor data quality persists, an appropriate CERC staff member may site visit the FC to provide further instruction and training.

QC Monitoring of Reader Quality

Internal repeatability samples of blinded ECGs are recirculated at three-month intervals to check for secular drift and retraining and testing is performed, if necessary.  The initial onset/offset editing is checked in a similar way, but can also be checked for secular drift by the CC’s monitoring of ECG segment durations.

If necessary, a technician may correct the computer-based measures, and the ECG may be recoded to reflect these changes before data reports are generated.  Information regarding any changes made to the computer-based ECG measures by the technician is recorded, and a report summarizing the type and magnitude of the changes may be generated.

To measure the repeatability of technician over-reading and to monitor hardware and software stability, the CERC has developed a test library of ECGs that is processed annually.

CC QC Activities

QC Data Monitoring and Statistical Analyses

Data transmission and quality is monitored by tracking the following variables by FC and by technician:

· Quality grade

· Number of lead misplacements

· Number of incomplete studies

The CC periodically analyzes the available baseline ECG data to insure that appropriate levels of measurement quality are maintained.  Specifically, the following variables are monitored:

· Heart square measurements

· P axis

· QRS axis and duration

· QT axis and duration

· QT duration

· T axis

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.

4.4.3. Supporting Documentation

· MESA ECG Certification Checklist

· MESA ECG Supervisor Checklist

MESA ECG Certification Checklist

Dates of Certification Tracings:

	
	mo
	
	day
	
	year
	
	

	ECG 1:
	
	
	
	
	
	Field Center:
	

	
	
	
	
	
	
	
	

	ECG 2:
	
	
	
	
	
	Technician:
Name/ID
	

	
	
	
	
	
	
	
	

	ECG 3:
	
	
	
	
	
	Supervisor:
	

	
	
	
	
	
	
	
	

	ECG 4:
	
	
	
	
	
	Cart ID:
	

	
	
	
	
	
	
	
	

	ECG 5:
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	


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.

	1.
	
	Checks ECG station for adequate supplies, cleanliness.

	2.
	
	Greets and leads subject to ECG station.

	3.
	
	Helps and properly supports subject onto recording bed.

	4.
	
	Instructs subject to relax with arms at sides.

	5.
	
	Correctly marks limb electrode positions.

	6.
	
	Follows procedure for skin preparation correctly.

	7.
	
	Marks V1 position correctly.

	8.
	
	Marks V2 position correctly.

	9.
	
	Notes E Distance on Heartsquare horizontal arm.

	10.
	
	Notes V6 Distance on Heartsquare vertical arm.

	11.
	
	Transfers E Distance on Heartsquare vertical arm and marks V4.

	12.
	
	Marks V3 position correctly (halfway between V2 and V4).

	13.
	
	Marks V5 position correctly (halfway between V4 and V6).

	14.
	
	Applies electrodes, beginning in proper sequence.

	15.
	
	Connects appropriate lead wire clip to each electrode.

	16,
	
	Enters participant information into MAC1200.

	17.
	
	Checks electrodes and lead wires.

	18.
	
	Asks participant to relax and lie quietly.

	19.
	
	Places electrodes on skin 2-3 minutes before initiating recording.

	20
	
	Checks MAC1200 display for error messages.

	21.
	
	If error messages persist, repeats skin prep and replaces electrodes on specified lead error.

	22.
	
	Removes tracing from MAC1200.

	23.
	
	Examines ECG for baseline drift, artifacts, leads missing, noise, 60 HZ noise.

	24.
	
	Repeats at least 3 times if ECG is of poor quality.

	25.
	
	Removes electrodes.

	26.
	
	Helps and properly supports participant off recording bed and leads to reception.


	Comments:
	

	

	

	

	

	

	

	Supervisor Signature
	


send copy to cc (when certifying new ecg tech)

MESA ECG 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.

	1.
	
	Checks ECG station for adequate supplies, cleanliness.

	2.
	
	Greets and leads subject to ECG station.

	3.
	
	Helps and properly supports subject onto recording bed.

	4.
	
	Instructs subject to relax with arms at sides.

	5.
	
	Correctly marks limb electrode positions.

	6.
	
	Follows procedure for skin preparation correctly.

	7.
	
	Marks V1 position correctly.

	8.
	
	Marks V2 position correctly.

	9.
	
	Notes E Distance on Heartsquare horizontal arm.

	10.
	
	Notes V6 Distance on Heartsquare vertical arm.

	11.
	
	Transfers E Distance on Heartsquare vertical arm and marks V4.

	12.
	
	Marks V3 position correctly (halfway between V2 and V4).

	13.
	
	Marks V5 position correctly (halfway between V4 and V6).

	14.
	
	Applies electrodes, beginning in proper sequence.

	15.
	
	Connects appropriate lead wire clip to each electrode.

	16,
	
	Enters participant information into MAC1200.

	17.
	
	Checks electrodes and lead wires.

	18.
	
	Asks participant to relax and lie quietly.

	19.
	
	Places electrodes on skin 2-3 minutes before initiating recording.

	20
	
	Checks MAC1200 display for error messages.

	21.
	
	If error messages persist, repeats skin prep and replaces electrodes on specified lead error.

	22.
	
	Removes tracing from MAC1200.

	23.
	
	Examines ECG for baseline drift, artifacts, leads missing, noise, 60 HZ noise.

	24.
	
	Repeats at least 3 times if ECG is of poor quality.

	25.
	
	Removes electrodes.

	26.
	
	Helps and properly supports participant off recording bed and leads to reception.


	Comments:
	

	

	

	

	

	

	

	Corrective Action Taken:
	

	

	

	

	

	

	

	Supervisor Site Visitor / Signature
	


send copy to cc quarterly

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

Standardization of venipuncture procedures is of utmost importance for the quality of the blood samples and subsequent data analysis.  To insure standardization, Elaine Cornell from the Laboratory for Clinical Biochemistry Research (LCBR) conducted central training on blood collection of the MESA samples for 1-2 technicians from each FC in Chicago in April of 2000, prior to the beginning of the baseline examination.  A second training session was held subsequently at the LCBR in Vermont to provide time for additional practical experience.  FC technicians were expected to have read the laboratory section of the MOP before attending these training sessions.  At the central training sessions, detailed information was presented 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 certify additional personnel locally at their FCs (according to the procedures described 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 before collecting blood on participants in MESA.

FC Staff Certification

FC technicians who attend a central LCBR 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 MESA’s Laboratory 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 six participants every two months.

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

· Twice monthly for the first month, and quarterly thereafter, the FC phlebotomy supervisor observes the MESA technicians at their FC while they perform the phlebotomy procedure and records their observations on the checklist. (Note: we have told the sites to do the observation monthly but I like the idea of quarterly unless there is a change in certification status) (Note: FC Supervisors who also collect blood from participants in MESA should be observed and evaluated using the checklist by another certified technician at their FC).  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 checklist.

· Completed Phlebotomy Certification / Supervisor Checklists should be sent to the LCBR for monitoring purposes.  Copies should also be sent to the CC monthly.

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

Reader Training and Certification

Not applicable.

5.1.2. QC Activities

FC QC Activities

Equipment Calibration and Maintenance

See section for Laboratory Processing (Section 5.2).

QC Monitoring of Technician Quality

See section for Laboratory Processing (Section 5.2).

QC Repeat Studies

None.

RC QC Activities

QC Monitoring of Technician Quality

See section for Laboratory Processing (Section 5.2).

QC Monitoring of Reader

Not applicable.

CC QC Activities

See section for Laboratory processing (Section 5.2).

QC Reporting

See section for Laboratory Processing (Section 5.2).

5.1.3. Supporting Documentation

· MESA Phlebotomy Certification / Supervisor Checklist

· MESA FC Technician Certification Exam for Phlebotomy -- Year 1

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.
	
	Prepares blood collection trays properly.

	2.
	
	Labels blood draw tubes correctly.

	3.
	
	Asks questions on Phlebotomy Form.

	4.
	
	Gives proper instruction for urine collection.

	
	
	


Venipuncture:

	5.
	
	Delivers script properly.

	6.
	
	Complies with FC’s institutional safety regulations for performing phlebotomy (e.g. uses non-permeable lab coat, gloves, and face shields).

	7.
	
	Prepares venipuncture site correctly.

	8.
	
	Executes venipuncture smoothly.

	9.
	
	Fills tubes in correct priority.

	10.
	
	Insures plasma tubes are at least 2/3 full.

	11.
	
	Removes tourniquet at two minutes.

	12.
	
	Provides proper appropriate care of venipuncture site after needle is removed.

	13.
	
	Disposes of needle and tubing appropriately.

	
	
	


Handling of filled draw tubes:

	14.
	
	Mixes Tubes 1, 4, 5, & 6 for about 30 seconds, then places in ice bath.

	15.
	
	Does not mix Tubes 2 & 7; places directly in rack at room temperature.

	16.
	
	Gently inverts Tubes 3 & 8 a few times, then places in rack at room temperature.

	17.
	
	If tubes 1, 3, 4, 5, 6, or 8 < ½ full, discard.

	
	
	


P/P Form:

	18.
	
	Uses correct sample ID labels on both pages of Phlebotomy/Processing form.

	18.
	
	Notes venipuncture start time on form.

	20.
	
	Notes venipuncture end time on form.

	21.
	
	Notes elapsed tourniquet time on form.

	22.
	
	Fills out form completely; notes any comments in ‘Comments’ section

	
	
	


Urine:

	23
	
	Aliquots urine correctly and adds acetic acid to tube #65.

	24.
	
	Fills out urine collection section on P/P Form completely.

	
	
	

	Comments:
	

	

	

	

	

	

	

	Supervisor Signature
	


send copy to LCBR & cc quarterly

MESA Field Center Technician Certification Exam - Year 1

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 phlebotomy

D.
After phlebotomy

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

A.
EDTA, CPT & Citrate

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

C.
EDTA, SCAT-I, & Citrate

D.
CPT & Citrate

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 CPTubes 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 #3, resume filling tubes in the same order starting with tube #4.

	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

5.2.1. 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

Standardization of blood processing procedures is of utmost importance for the quality of the blood samples and subsequent data analysis.  To insure standardization, Elaine Cornell from LCBR conducted central training on processing of the MESA samples for 1-2 technicians from each FC in Chicago in April of 2000, prior to the beginning of the baseline examination.  An additional centralized training session was subsequently held at LCBR in Vermont to provide further instruction in this complicated procedure and to provide time for additional practical experience.  Laboratory FC technicians were expected to have read the laboratory section of the MOP before attending these training sessions.  At the central training session, information was presented on the proper processing procedures for the varied array of draw tubes, including centrifugation and temperature requirements, and aliquoting the multitude of corresponding color-coded cryovials.

A technician who is trained centrally is considered to be the lead technician and supervisor for other blood processors at their FC.  Supervisors are qualified to then train and certify additional personnel locally at their FCs (according to the procedures described 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 before processing blood collected from participants in MESA.

FC Staff Certification

FC technicians who attend the LCBR training session and successfully complete both the written and practical examinations are considered certified in MESA blood processing.  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 MESA’s Laboratory 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.  

Maintaining Certification

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

· perform the blood processing procedure on at least four participants every month

· undergo and successfully complete quality control monitoring by the laboratory processing supervisor according to the Laboratory Processing Certification / Supervisor Checklist as follows:

· Each week for the first month, and quarterly thereafter, the FC laboratory processing supervisor observes the MESA technicians at their site while they perform the blood processing procedures and record their observations on the checklist.  (Note: FC Supervisors who also process blood from participants in MESA should be observed and evaluated using the checklist by another certified technician at their FC).  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 checklist.

· Completed Laboratory Processing Certification / Supervisor Checklists should be sent to the LCBR for monitoring purposes.  Copies should also be sent to the CC monthly.

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

Reader Training and Certification

Not Applicable.

5.2.2. QC Activities

FC QC Activities

Equipment Calibration and Maintenance

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 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 a copy of each temperature log is made and retained by the FC for local record.  Originals are mailed to the LCBR.  Any technician certified in blood processing may perform the required equipment checks.

Freezer:

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

Refrigerator:

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

Refrigerated Centrifuge:

Check the refrigerated centrifuges 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.

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.  During the observation, the supervisor completes the appropriate MESA Certification / Supervisor Checklist, notes on the checklist whether all procedures were completed correctly, records any problems observed, and discusses them with the technician after the examination is completed.  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.  Both the technician and evaluator ID numbers are recorded on the checklist and sent monthly to the CC & to LCBR.

QC Repeat Studies

A second component of QC monitoring is the implementation of a blind duplicate procedure.  Specifically, 20% of participants (5% for each of four tube types) will have an additional tube of blood collected, for a total of nine tubes/approximately 70 mL of blood.  One of the following tube types will be drawn from the selected participant.

· 5 mL EDTA (B-D# 366452) or
· 5 mL serum (B-D# 366534) or
· 4.5 mL citrate (B-D# 366415) or
· 5 mL SCAT-I (provided by LCBR)

Tube type will be based on a check digit in the participant’s ID number.  Specifically, participants will be selected to have a QC sample drawn based on the last two digits of their ID numbers.  All participants whose MESA ID numbers end in X or Y will have a ninth tube of blood drawn, and those whose MESA ID numbers end in X and having a sixth digit of Z1 ‑ Z5 (the same participants who have a QC EDTA tube drawn) will also have a QC cryovial of urine.

Each participant will have a pre-assigned QC ID number in case he/she is selected for any type of quality control activity.  This number will be printed on the Clinic Reception form.  You will have also blood labels with QC ID numbers for those participants whose MESA ID numbers end with X or Y.

The Blind Duplicate QC tube (#9) 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 (#63 on the processing form).  This should also be labeled with the QC ID number labels.

Collect the blind duplicate QC sample using the Blind Duplicate Tube (#9), which may be purple, red, SCAT, or blue, after the regular tubes are filled.  Centrifuge EDTA, serum, citrate, and SCAT-I tubes according to the instructions in Section 6.3 of the Manual of Operations (MOP).  Aliquot blind duplicate samples based on the table below:

	Sixth & last digit of MESA ID#
(example)
	Tube type
	Cryovial color
	# of cryovials
	Cryovial 1 volume

	Last digit is X and sixth digit is Z0 - Z4
( e.g. 3 0 2 2 7 Z2 X )
	Blood
	5 mL EDTA
	white
	2
	1.0 mL

	
	Urine
	Urine cup
	clear
	1
	3.0 mL

	Last digit is X and sixth digit is Z5 - Z9
( e.g. 7 0 1 8 2 Z8 X )
	5 mL Serum
	red
	4
	0.5 mL

	Last digit is Y and sixth digit is Z0 - Z4
( e.g. 8 0 1 7 9 Z4 Y )
	4.5 mL Citrate
	blue
	4
	0.5 mL

	Last digit is Y and sixth digit is Z5 - Z9
( e.g. 6 0 1 4 8 Z5 Y )
	5 mL SCAT-I
	yellow
	4
	0.5 mL


After aliquoting, immediately freeze cryovials at -70°C in an upright position.  Place blind duplicate samples (from multiple participants) in a freezer box with and 10 x 10 grid.  Ship this box, according to instructions listed in Section 7.3 of the MOP, below, to the University of Vermont (address in Section 7.4 of MOP), one week after shipping the original samples (1-65).  (Delayed shipping prevents the laboratory from matching the blind duplicate samples with the participant.) When shipping, please package all the blind duplicate samples separately from the regular blood and urine samples and include the completed Blind Duplicate Shipping Log in lieu of the Processing Form.

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 reviews equipment temperature logs sent monthly from FCs.

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.

The condition of samples is also monitored by the LCBR.  Specifically, blood processing and shipping information and problems are monitored and recorded by the LCBR including the following:

· number of thawed sample at arrival and amount of residual dry ice

· number of aliquots not frozen correctly in upright position

· number of mislabeled aliquots (i.e. labels do not match Ids on packing slip or processing forms)

· number of aliquots received per participant

· number of aliquots with incorrect volumes or use of incorrect cryovial type for specific sample.

Phlebotomy problems are reported on Phlebotomy Processing Form and monitored by the LCBR.  In particular, the LCBR tracks the following:

· number of missing or incomplete Phlebotomy forms

· number with venipuncture draw time > 6 minutes

· number with tourniquet time > 2 minutes

· number of recording problems with quality of venipuncture (and the number  of venipunctures that are coded ‘traumatic’ on the Phlebotomy Form)

· number with incompletely filled vacutainer tube

· number of participants with missing blood collection tubes.

Based on these QC checks, the LCBR and the CC will recommend necessary changes to remedy problems and prevent future errors with regard to all above mentioned aspects of technician quality.  (Any problems with sample timeliness, sample condition, or phlebotomy are summarized on a LCBR Sample Acknowledgement Form).  The LCBR will call the FC study coordinator when problems arise that require immediate attention.  For example, when an expected shipment did not arrive on schedule or arrives thawed.  Other problems found with equipment, samples, or phlebotomy are reported to FCs every week on the Sample Acknowledgement Form.  Specifically, the following problems will be reported by the LCBR and will result in recommendation changes for improvement to prevent similar errors in the future:

· any Phlebotomy Processing Form missing or incorrectly/incompletely filled out

· any samples thawed/no dry ice

· any aliquots with incorrect labels

· more than three participants in two consecutive weeks with

· missing aliquots (and no explanation given)

· incorrect volumes

· > 2 minute tourniquet time (no explanation given)

· > 6 minute draw time (no explanation given)

· tubes not filled (and no explanation given)

· missing draw tubes (and no explanation given)

Times out of protocol limits are circled on the Sample Acknowledgement Report.

· more than five participants per week with the same problem code for quality of venipuncture

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.

All Field Centers were visited in October, 2000.

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 the following variables by FC and by technician:

· Number of samples received

· Number of blind duplicate samples received

· Number of participants with phlebotomy or venipuncture problems

· Average number of cryovials collected per participant

· Processing times

In addition, the CC periodically analyzes the available baseline blood data and QC blind duplicate data to insure that appropriate levels of measurement quality are maintained.  Specifically, the following variables are monitored:

· Total cholesterol

· Ldl cholesterol

· Hdl cholesterol

· Triglycerides

· Glucose

· Creatinine

· Albumin

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 measurement reliability and detect unusual discrepancies across FCs.

The repeated assays performed on the same QC subjects as part of the blind duplicate procedure, will be used to assess variability in the assay process.  Intraclass and concordance correlation coefficients as well as mean differences between the paired measures will be computed to describe and assess agreement within and between assays.  These replicate data will also be used to estimate the magnitude of the measurement error that exists in lab variables so that appropriate statistical measurement error adjustment techniques may potentially be implemented.

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.
	
	Sets up aliquot racks correctly.

	2.
	
	Prepares reagents properly.

	3.
	
	Labels cryovials correctly.

	4.
	
	Uses non-permeable lab coats, gloves, and face shields.

	5.
	
	Prepares required working reagents and insures they are easily accessible when needed.

	
	
	


Stage 1:

	6.
	
	Checks time to insure tubes 1, 4, 5, & 6 are processed within 30minutes of venipuncture – tubes centrifuged at 4o C for 30,000 g-minutes.

	7.
	
	Pools and aliquots EDTA plasma into white-coded cryovials.

	8.
	
	Aliquots packed cells correctly into cryovials #18 & #19 and adds dextran to cryovial

#19.

	9.
	
	Aliquots citrate plasma correctly into blue-coded cryovials Remaining packed RBC added to cryovial #18.

	10.
	
	Aliquots SCAT-1 plasma correctly into yellow-coded cryovials.  Remaining packed

RBC added to cryovial #18.

	11.
	
	Uses new pipet tip for each sample type.

	12.
	
	Freezes cryovials upright @ -70o C (except cryovials #18 & 19).

	13.
	
	Notes centrifuge start time and cryovials filled on Processing form.

	
	
	


Stage 2:

	14.
	
	Monitors time to insure tubes 2 & 7 are held at room temperature for > 40 minutes and < 90 minutes.

	15.
	
	Centrifuges tubes 2 & 7 at 4 C for 30,000 g-minutes.

	16.
	
	Pools and aliquots serum into red-coded cryovials.  Filled cryovials are checked off on the Processing Form and frozen upright at  -70o C.

	17.
	
	Notes centrifuge start time and cryovials filled on Processing form.


Stage 3:

	18.
	
	Checks time remaining for CPTubes – processes within three hours.

	19.
	
	Centrifuges tubes 3 & 8 at maximum 2000g x 15 minutes at RT.

	20.
	
	Pools CPT plasma and aliquots into green-coded cryovials.  Filled cryovials are checked off on the Processing Form and frozen upright at  -70o C.

	21.
	
	Removes cell layer, adds PBS and centrifuges cells again at 4500 G minutes at RT.

	22.
	
	Adds freezing buffers correctly to re-suspend the pellet and aliquots into clear-coded

cryovials.

	23.
	
	Follows slow freezing steps for clear-coded cryovials.  Mr. Frosty kept at room temperature before adding cryovials.

	24.
	
	Notes initial centrifuge time and cryovials filled on Processing form.

	
	
	


Processing Completion:

	25.
	
	Discards all used draw tubes, used pipet tips, any excess blood products, used gloves, etc. in biohazardous waste container.

	26.
	
	Wipes down centrifuge and blood & urine processing areas with 10% bleach solution or equivalent disinfectant.

	27.
	
	Fills out Processing form completely, and notes any comments in ‘Comments’ section.

	
	
	

	Comments:
	

	

	

	

	

	

	

	Supervisor Signature
	


send copy to LCBR & cc quarterly

MESA FIELD CENTER TECHNICIAN CERTIFICATION EXAM - Year 1

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.
16

C.
19

D.
21

3.
Which reagents are needed in the processing of CPT draw tubes after initial centrifugation?

A.
Freezing Media A and Freezing Media B.

B.
PBS Freezing Media A, and Freezing Media  B

C.
ACD solution, Freezing Media A, and Freezing Media B.

D.
Acetic Acid, Dextran, and PBS

4.
What is the next step after the buffy coat pellet has been re-suspended in Freezing Media?

A.
Aliquot, then place in Mr. Frosty in refrigerator.

B.
Centrifuge in ACD solution, aliquot, and then freeze in rack at -70C or colder.

C.
Aliquot, then place in Mr. Frosty and freeze at -70C or colder.

D.
Centrifuge, aliquot, then refrigerate in rack.

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

A.
DEDTA, SCAT-I & Citrate on ice < 30 minutes; Serum at room temperature > 40 min, but < 90 minutes; CPT at room temperature < 3 hrs.

B.
CEDTA, CPT, & Citrate on ice < 30 minutes; Serum & SCAT-I at room temperature < 40 minutes.

C.
BSCAT-I, CPT, & Citrate on ice > 30 minutes; Serum & EDTA at room temperature < 3 hrs.

D.
AEDTA, SCAT-I, & Citrate on ice < 30 minutes; Serum on ice > 40mins, but < 90 mins; CPT at room temperature < 3hrs.

6.
Cryovial #18  should contain packed RBC from which draw tube(s)?

A.
Both EDTA tubes (tube # 1 & 6)

B.
1st EDTA, SCAT-I, and Citrate (tubes # 1, 4, &5)

C.
1st EDTA tube (tube #1)

D.
Serum tube (tube #2)

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
	An equal amount of dextran is added to the packed cells in cryovial #19.

	T
	F
	The total # of blood and urine aliquots collected per participant is 70.

	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 day’s ‘working’ solutions for both Freezing Media A & B can be stored at room temperature.

	T
	F
	The serum from the two serum tubes is aliquoted into 17 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
	Pipet 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 is 21mLs.

	T
	F
	The CPTubes should be centrifuged at 4°C.

	T
	F
	The buffy coat from the CPTubes is centrifuged in phosphate buffered saline at 4500 G-min.

	T
	F
	Mr. Frosty must be at room temperature before adding cryovails #61 and #62.

	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 packed red blood cells from the Citrate tube are added to cryovial #18.

	T
	F
	Packed red blood cells from the serum tubes can be added to cryovial #19 to make-up volume if needed.

	T
	F
	Each week, completed participant sample sets of all frozen aliquots are shipped to Vermont, and the refrigerated aliquots are shipped to UMinn on ice packs.

	T
	F
	Until further notice, 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

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	


SEND COPY TO cc AND LCBR EACH MONTH.

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

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	


SEND COPY TO cc AND LCBR EACH MONTH.

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

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	


SEND COPY TO cc AND LCBR EACH MONTH.

6. COMPUTED TOMOGRAPHY (CT)

6.1. QA Activities

FC Staff Qualifications

Several qualifications are necessary for CT technicians in MESA.  In particular, each FC CT technologist

· should have appropriate knowledge of cross-sectional anatomy physiology, and pathology related to the heart.

· must be certified as radiologic technicians (RTs) in their state.

· are recommended to have at least two years of experience in chest CT.

· should have a basic knowledge of cardiac CT, knowledge of computer software applications, data formatting, and experience with the workstations and data formatting / transmission procedures used.

· should be experienced at providing breath-holding instructions, ECG gating, and operation of the EBCT or HCT equipment.

· all scans read by one reader.

· need another/multiple reader(s) to read random sample.

· can’t re-scan subjects (due to radiation exposure).

In addition, 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

Two days of intensive central training prior to the baseline examination were required to insure that CT technologists gain a firm grasp of and demonstrate competency in performing scans.  Electron-beam CT (EBCT) technologists received this training at Harbor UCLA Medical Center under the direction of Drs. Detrano, Wong, and Carr.  Helical CT (HCT) technologists received this training under the direction of Drs. Carr and Detrano at Wake Forest University.  To ensure quality control, each FC must have designated CT technicians who will perform the MESA examinations.  Two designated technicians from each FC were required to attend the central training course for the CT machine used at their respective site.

Central training sessions covered the following:  1) an overview of the purpose, structure and methodology of the MESA study, 2) background and scientific rationale for CT and its relation to disease, 3)  non-coronary pathology, 4) potential patient, technologist, and reader sources of scan variability and proposed solutions, 5) an overview of the scanning equipment, the CT protocol, and the technique of performing scans, 6) a detailed demonstration of proper scanning technique, 7) quality control procedures (including scanning of the calibration and torso phantoms every two weeks), and 8) pre-certification of technologists.  Necessary qualifications, pre-certification, and certification requirements are described in the following sections.

FC Staff Certification

To become certified, each technologist must first have a complete understanding of the CT protocol in the MOP.  For initial pre-certification, each technologist performed two scans at the central training session following protocol, reviewed the scans, and were instructed as to how to transmit images to the CT RC (a subsequent pre-pilot trial of transmitting 10 images from each FC was conducted to ensure the ability to transmit using center-specific workstations).  The instructor documented the performance of the technologist using the MESA CT Certification / Supervisor Checklist.  The scans were then 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 was given on each scan.  Two scans of excellent (E) quality were required at the training session for pre-certification.  An additional three scans of excellent (E) quality (as determined by CT RC staff) must be performed and transmitted to the CT RC after central training at technicians’ respective FCs for full certification.

Technologists who do not attend the central training can be trained and pre-certified locally.  Specifically, the CT investigator designated as the physician responsible for overseeing the general performance of CT examinations at their FC can supervise and sign-off on technologist scan performance.  The MESA CT Certification / Supervisor Checklist should be used by the investigator to record the completion of the two scans of excellent quality that are required for local pre-certification.  (Note: Image transmission is not required for pre-certification).  Copies of the forms should be sent to the CT RC and to the CC.  For full certification to perform scans on MESA participants, however, image transmission and CT RC approval is required.

In summary, after completing the initial pre-certification (either centrally or locally), for full certification all technicians are required to

· read Section 3.10 in the MOP.

· perform and transmit three scans according to the CT protocol in the MOP under the supervision of CT RC staff or the FC’s CT investigator following the MESA CT Certification / Supervisor Checklist.  Each of these scans is rated by the RC on seven technical quality criteria and immediate feedback is given.  A telephone call is made to technologists, as needed, to discuss areas for improvement and possible solutions.

· Completed checklists should be sent to the CT RC and the CC.

Maintaining Certification

Continued technician certification is contingent on the following criteria:

· performance of at least six scans on MESA participants every two months.

· satisfactory performance during quality control reviews by the FC’s CT investigator responsible for overseeing the general performance of CT scanning as follows:

· The local supervising FC CT investigator observes the MESA technician performing the CT procedure on a participant and records their observations on the CT Certification / Supervisor Checklist bimonthly for the first month, then quarterly.  Completion of the checklist insures adherence to the CT protocol, including 1) following the approved scanning procedures, 2) data transmission, and 3) maintenance of appropriate quality control procedures.  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 checklist.

· completed checklists should be sent to the CC.

· periodic review of image quality by the RC according to technical quality evaluation criteria.

· recertification prior to the next examination cycle or as needed during the current examination cycle if the CT RC determines during QC reviews that data quality is questionable or inadequate.

In addition, either Dr. Carr or Dr. Detrano will travel to each of the FC’s during the first two months of the main study.  There, the instructor will discuss results of the pilot study and assist in refining the scanning protocol with the technologists.  These visits will take one working day each and will concentrate on obtaining adequate and optimal scan images using the scanning protocol.  If possible, each FC technologist should perform at least four studies under the supervision of the RC instructor.  At completion of this session, the instructor will determine the FC technologists who will be approved for continued certification in the study.

RC Staff Qualifications, Training and Certification

Readers are trained centrally by the director of the CT RC.  After training, each reader undergoes a certification exam conducted by the CT RC director.  The following essential elements comprise this exam:

1.
Logging on and off of the work station

2.
Appropriate choosing of subjects

3.
Boxing and correcting the phantom regions

4.
Tracing, including pruning of arterial tree.

5.
Scoring and editing of lesions

6.
Editing when necessary the summary of scores.

7.
Completing the quality assurance menu.

The reader is scored in each component above as either passed or failed.  A 100% pass rate will be necessary for certification.

6.2. QC Activities

FC QC Activities

Equipment Calibration and Maintenance

Scanners differ by FC and may change over time.  Thus, QC is needed to ensure standardization between scanners across FCs and prevent scanner drift.  To facilitate standardization, several equipment maintenance and calibration procedures are proposed and described below.

Initial and semi-annual checks by radiation physicists:

Every six months, the radiation physicist employed at each site will check scanners for proper functioning.  This will include checks for image slice gaps and overlap.

Regular Scanner Calibration to Water:

It is strongly recommended that the technologist at each center check the scanner at least twice monthly using a standard water phantom.  These will include zeroing and calibrating the scanner unit.

Twice a Month CT Calibration Measurements for Quality Assurance:

Each FC will have a QCT calibration phantom (Image Analysis Inc) and a torso QA phantom (Image Analysis Inc) containing a central plug with a known concentration of hydroxyapatite (100mg/cc).  Quality assurance calibration measurements using the torso QA phantom are to be done weekly during the period of the pilot test study and then twice a month during the main MESA study.  Twice monthly quality assurance scanning of the torso phantom will allow convenient and quick verification of accuracy and precision of the CT scanners at different sites.  Results should be recorded on the MESA Quality Assurance QCT Data Sheet and sent to the CT RC.  The individual QA torso readings will be compared across FCs and should be maintained at within ± 3% of the mean value of all the readings.  If the values fall out of range, the FC is notified by the CT RC in order to have the scanner checked by the field engineers

Calibration phantoms:

There are some data that show that there is variability in CT scanning across different types of CT machines and across participants of different sizes.  The magnitude of differences due to machines, for example, has been estimated to be on the order of magnitude of the measurement error from rescanning a person with EBCT.  Thus, CT scans need to be calibrated across different machines and across different participants to insure comparability of the results.  To facilitate this, a calibration phantom that contains four tubes of known calcium (0, 50, 100, and 200 mg/cc) will be used at all FCs and will appear in every slice scanned on every MESA participant.  The readings from the calibration phantom tubes will be used to adjust the calcium scores obtained on each participant and essentially put them on the same scale across FCs and participants.

QC Monitoring of Technician Quality

Each Field Center has a designated radiologist or cardiologist who is responsible for the performance of the CT examinations at his/her MESA Field Center.  This physician should monitor the study closely to ensure adherence to the CT protocol, including following the approved scanning procedures, data transmission, and maintenance of appropriate quality control procedures.  Specifically, to insure that technicians continue to perform the CT procedure according to the protocol in the MOP, each technician is observed in the clinic and evaluated according to the MESA CT Certification / Supervisor Checklist by the FC’s designated physician supervisor on a regular basis.  The previous section on Maintaining Certification describes in detail the timing and requirements for this type of technician monitoring.

QC Repeat Studies

None.  Since calibration pad phantoms are being used to calibrate the data across FCs and due to additional exposure to radiation, no repeat studies that scan participants on both types of CT machines are planned for QC purposes.

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

After reading each scan, the reader at the CT reading center will assess the adequacy of the images provided by the CT FC technicians in six technical categories:  existence of streak motion artifact, sufficient assessment of the phantom, smooth epicardial borders shown, existence of excessive noise, appropriate arteries included, acceptable coverage of the left main coronary artery, coronary sinus, and coverage in the Z-direction.  Readers make the image quality assessments based on the following guidelines:

	Streak-
	Choose ‘Unacceptable’ if streak artifact overlaps any calcified coronary lesion.  Other wise choose Excellent’.

	Phantom-
	Choose ‘Unacceptable’ if insufficient assessment of the phantom occurs in any image.  Otherwise choose ‘Excellent’.

	Misreg-
	Choose ‘Average’ if the images in the projection window do not show smooth epicardial borders.  Otherwise choose ‘Excellent’.

	Noise-
	Choose ‘Average’ if the image contains excessive noise such that the program has mistaken noise for coronary calcium.  Otherwise choose ‘Excellent’.

	Arteries-
	Choose ‘Unacceptable’ if part of a major coronary artery is cut by the edge of an image.  Otherwise choose ‘Excellent’.

	Coverage-
	Choose ‘Unacceptable’ if the images do not include the origin of the left main coronary artery or the coronary sinus.  Choose ‘Acceptable’ if ‘Unacceptable’ does not apply but if any portion of the tree is excluded due to insufficient coverage in the Z-direction.  Otherwise choose ‘Excellent’.

	
	


The CT RC reports the results of these quality checks each week in the regular transmission of data to the CC.  Feedback is subsequently provided to the FCs regarding technician performance with respect to image quality.

The CT RC will also use the QCT software to analyze the QC data on the calcium densities for the Torso phantom from each FC.  Analyses will assess variability in scanners across sites and insure that levels are maintained within  + 3% range by examining the mean and standard deviation of all readings.  If the values fall out of range, the field center must be notified in order to have the scanner checked by the field engineers.  Results are reported quarterly to the CC.

In addition, given there are multiple technicians at each FC, on a quarterly basis, interscan percent variability will be calculated by the CT RC for each technician and the mean percent difference in scores between all duplicate scans performed by a given technician will be obtained.  Where unacceptable variability exists within a given technician (greater than two standard deviations beyond the mean variability for a given FC), the CT RC will advise the FC and an investigation into the reasons for this and further training (e.g. recertification, as needed) will be done.

QC Monitoring of Reader Quality

Evaluating reader reliability

To assess inter-reader and intra-reader variability among CT readers in MESA, a subsample of the total number of participant scans in MESA will be reread periodically by a second reader at the CT Reading Center (RC). Specifically, every three months the Coordinating Center (CC) will provide a list to the CT RC of the scans to be reread during the subsequent three-month period.  Scans will be identified in this list uniquely using the MESA participant ID and the read date and time.  During the first six months of the study, 10% of the total number of scans performed will be reread.  After the initial six-month period, 5% of the total number of scans will be reread during each of the following three-month periods.  A larger proportion of scans will be reread initially for the following reasons:

1.
The total number of scans performed during the first six months is expected to be slightly less than in subsequent months due to study start-up.

2.
It is important to quantify inter- and intra-reader variability early in the study to identify and correct unanticipated problems in the reading process.   A larger sample will provide a more accurate characterization of potential problems.

Scan selection

A stratified sampling procedure will be used to select the scans to be reread.  Specifically, 75% of the selected scans will be scans originally read to have a positive Agatston calcium score (> 0) and 25% will be scans originally read to have no measurable calcium (Agatston score = 0).  Scans with positive calcium scores will be over-sampled because inter- and intra-reader variability is likely to be higher in these scans as compared to those where no measurable calcium is present.  Thus, more information about reader variability can be obtained by focusing on scans where calcium is present.  The following flow chart diagrams in more detail the sampling process for selecting scans at the CC for rereading (Note: N denotes the total number of scans performed in MESA during the three-month period of interest; R denotes the total number of scans to be reread in that period, where R = 5-10% * N):
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Protocol for QC Rereads 

Readers at the CT RC will reread the selected scans according the same protocol as for original scans on MESA participants. This protocol is described in the MESA Field Center Manual of Operations and the MESA CT Reading Center Manual of Operations.  For logistic reasons, readers will not be blinded to the fact that they are performing a QC scan reread.  The timing of the rereading is sufficiently delayed and separated from the original reading that bias is not likely to arise due to this lack of blinding.  Further, readers will not access the original reading results when performing a reread. During a given reread, readers will identify the scan as being a QC reread by entering a "q" as the eighth letter in the reader quality control string as opposed to an "n" for normal/regular read.  

Since only one reader performs the original CT readings in MESA, half of the R scans selected for rereading will be reread by the original MESA reader (to assess intra-reader variability) and half will be read by a different reader (to assess inter-reader variability):
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Evaluating accuracy

For scans where variability within or between readers is the greatest, a cardiologist investigator will perform an additional reread.  The investigator's assessment will serve as the "gold standard" reading and be used to describe the accuracy of the other readings.  Specifically, of the QC rereads performed in a given three-month period, the investigator will reread the scans that meet either of the following criteria:

1.
The relative difference in Agatston calcium score between the original and QC reread for the scan is in the highest quintile among all scans reread during that period (i.e. reread those scans with relative differences in the top 20%).

2.
The absolute difference between the original and QC reread Agatston score for the scan is at least 20.

The purpose of the investigator's reread is not to change existing MESA CT calcium score data. Instead, the goal is to educate the readers, clarify the differences observed, and provide instruction to the CT readers so that they read in a more comparable way across time and between one another. 

Evaluating drift

In addition to the quarterly rereads for reliability and accuracy described above, an additional set of scans (1%; N=65) will be identified and reread at several time points to assess drift.  Specifically, after the first year of baseline data collection in MESA, a subset (N=65) of the scans that have already been reread for reliability (in the protocol described in previous sections) will be identified.   These scans will be reread again by the original reader at several time points in the future to monitor drift reader measurements.  Scans being reread for purposed of evaluating measurement drift will be folded into the list of scans being reread each quarter.

CC QC Activities

QC Data Monitoring and Statistical Analyses

Data transmission and quality is monitored by tracking the following variables by FC and by technician:

· Number of studies received

· Number of incomplete/technically inadequate studies received

· Frequency (%) of unacceptable scores for each scan quality criterion

In addition, the CC periodically analyzes the available baseline CT data and to insure that appropriate levels of measurement quality are maintained.  Specifically, the following variables are monitored:

· Coronary calcium Agatston score

· Interpolated volume score

· Volume

· Arterial mass

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.  Interscan variability will also be assessed.

In addition, since nearly all studies will be performed in duplicate (except for those where one of the studies is technically inadequate for transmission or reading), the CC will use all replicate studies to examine inter-scan variability by FC and technician.  Transmitted summary of scores files will contain duplicate scans with the same identification number but slightly different scan times that can be used to distinguish the first and second scans.  Similarly, the QC repeated readings performed on the same scans as part of the reading reliability studies will be used assess inter- and intra-reader variability in the CT reading process.  Intraclass and concordance correlation coefficients as well as mean differences between the paired measures will be computed to describe and assess agreement within and between scans and readings.  These replicate data will also be used to estimate the magnitude of the measurement error that exists in CT variables so that appropriate statistical measurement error adjustment techniques may potentially be implemented.

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.

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
	


send copy to cc quarterly

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. ULTRASOUND

7.1. Carotid Artery Intima-Media Wall Thickness (IMT), Carotid Artery Distensibility, and Brachial Artery Vasodilatation-Endothelial Function

7.1.1. QA Activities

FC Staff Qualifications

Ideally, sonographers for MESA should be experienced in vascular sonography, and preferably are certified Registered Vascular Technicians (RVT) or equivalent.  If not, the sonographers should have experience in an Intersocietal Commission for the Accreditation Vascular Laboratories (ICAVL) accredited laboratory.

FC Staff Training

Dr. Daniel O’Leary, Dr. Joseph Polak, and Ms. Laurie Funk led a three-day centralized training session prior to the baseline examination at the Ultrasound Reading Center (URC) in Boston.  It was recommended that at least two experienced sonographers be designated from each FC to attend this training.  Although one sonographer may be adequate to perform most of the examinations in MESA, at least one back-up sonographer should be available for coverage in case of sickness or vacation.  A full day of training was devoted to each of the three ultrasound procedures: carotid artery intima-media wall thickness (IMT), carotid artery distensibility, and brachial artery vasodilatation - endothelial function.  Training included the following: 1) lectures describing the procedure, the protocol in the MESA MOP, and the device used, 2) a detailed demonstration of the procedure according to the protocol in the MOP, 3) hands-on training using the device, and 4) a discussion of URC analyses and administrative procedures.

FCs may have to hire additional sonographers or replace a sonographer during a MESA ultrasound exam cycle.  Sonographers who are new to MESA must be trained and certified prior to performing scans on MESA participants.  The URC must conduct all sonographer training.  A new sonographer can be introduced to the protocol in the MOP by a certified sonographer, but the new sonographer will not be certified to conduct participant exams until s/he attends a URC training session.  Contact the URC Project Manager immediately when the need to train a new sonographer becomes apparent.  Due to the URC’s involvement in numerous national multi-center research studies, it may be possible to identify a local sonographer who is certified to execute the ultrasound protocol to assist with the training.

FC Staff Certification

To be certified to perform each of these three ultrasound procedures in MESA, sonographers must complete the following:

· Attend a MESA central training session conducted by URC staff (or a local training session approved by the URC).

· Read Section 3.8 in the MOP.

· Watch HDI/PulseWave( video.

· Perform and successfully transmit results from 10 studies for each of the three-ultrasound procedures to the URC for quality review according to the relevant ultrasound certification checklist (i.e. MESA Carotid IMT Certification / Supervisor Checklist, MESA Carotid Distensibility Certification / Supervisor Checklist, or MESA Brachial Vasodilatation Certification / Supervisor Checklist).

· Repeat the arterial pulse wave procedure 3 times on the same subject (within15-30 minute period) (Note: subjects are not to smoke, consume food, or take medication between procedures.)  

A sonographer who fails the initial certification may, at the discretion of the URC, be assigned to further training at another MESA FC with a certified sonographer.  Upon completion of the additional training the sonographer will perform and submit five scans to the URC for review until the scans are judged to be acceptable.  Sonographers who are not certified may not submit scans to the URC for inclusion in the MESA ultrasound data set.

Maintaining Certification

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

· Perform a minimum of four studies for each of the three ultrasound procedures every month according to the ultrasound imaging protocols in the MOP.

· Consistently obtain acceptable image quality where quality is assessed using the following measures:

· quality scores (determined by URC reader review of each transmitted scan and generally based on criteria listed on the relevant MESA certification checklist - see RC QC Activities in Section 7.1.2 for more detail on definitions for quality scores.  A baseline quality score is derived for each technician on each ultrasound procedure based on pilot study.  During the main MESA study, if a sonographer’s quality scores fall below this baseline standard for three consecutive weeks, sonographer performance will be considered unacceptable.)

· intra- and inter-sonographer variability (determined by performing repeat scans on the same participant by the same or a second sonographer - see QC Repeat Studies in section 7.1.2 for details on the design of repeat studies; preliminary goal:  mean variability = 10%; >15% unacceptable)

Additional training may be required of sonographers in the event that significant temporal drift in accuracy or precision of ultrasound study performance is found based on these quality assessments.

· At the URC’s direction, the sonographers at each FC periodically observe and evaluate each other according to the ultrasound supervisor checklists (i.e. MESA Carotid IMT Certification / Supervisor Checklist, MESA Carotid Distensibility Certification / Supervisor Checklist, or MESA Brachial Vasodilatation Certification / Supervisor Checklist).  Completed checklists should be sent to the URC and the CC.

· Repeat the original certification process prior to each new examination cycle

Certified sonographers whose performance falls below an acceptable level for a particular ultrasound procedure will be de-certified for that procedure.  At the URC’s discretion, the sonographer will be assigned to another MESA FC for re-training with a certified sonographer.  Upon completion of the re-training the sonographer should submit five scans for the ultrasound procedure in question.  These scans are subsequently reviewed by the URC.

RC Staff Qualifications, Training and Certification

Reader training includes the reading of the URC Sonographer and Reader Manuals, observation in a vascular lab, fifty practice studies, and participation in a sonographer training session.  Practice studies are assigned immediately by the Project Manager.  A certified reader introduces the new reader to the computer software and hardware and the analysis protocol.  Through observation the reader becomes familiar with ultrasound imaging and anatomical structures.  Throughout the certification process, which requires from 6 to 10 weeks he/she reviews and discusses analyses with certified readers and the URC investigators.  A reader is certified when he has read the fifty practice analyses twice and the URC investigators consider him able to consistently execute the analysis protocol.

7.1.2. QC Activities

FC QC Activities

Equipment Calibration and Maintenance

QC procedures to monitor the equipment used to perform ultrasound measurements on participants in MESA must be performed regularly for the GE Logiq 700 ultrasound machines.  Equipment calibration and maintenance procedures help to insure that accurate and precise measurements are obtained.  Specifically, routine maintenance by the designated service representative is required for the GE Logiq 700 ultrasound machines twice per year in the first year and annually thereafter.  In addition, in case of equipment failure or malfunction, call the designated service representative and report any problems to the URC.  In addition, the filter on the back of the system should be cleaned (swept) regularly.

QC Monitoring of Technician Quality

Quality carotid ultrasound data begins with the sonographer.  The sonographer produces the images from which the readers extract the date.  A poor set of images results in a poor and sometimes incomplete set of data.  The readers are entirely dependent upon the sonographers to provide clear images and to explain any conditions, anatomical or procedural that varies from the norm.  Thus, all ultrasound procedures are monitored in several ways at the FC to insure that the protocols in the MOP are being followed and that high quality scans are obtained.

1.
As described previously, in order to maintain certification, each FC sonographer must be observed periodically by another certified sonographer at their FC as they obtain a scan on a selected MESA participant.  During the observation, the observer completes the appropriate ultrasound supervisor checklist, notes on the checklist whether all procedures were completed correctly, records any problems observed, and discusses them with the sonographer being evaluated after the examination is completed.  This type of monitoring helps to assure that sonographers and equipment obtain and store optimal images and should be performed when requested by the URC.  Both the sonographer being evaluated and the evaluator’s ID numbers are recorded on the checklist and sent to the URC and the CC.

2.
Sonographers provide a quality assessment for each ultrasound procedure they perform on a MESA participant to document overall scan quality.  Specifically, sonographers report on the appropriate ultrasound completion form whether or not the scan is, in their judgment, “good, fair, or poor.” Sonographers are asked to keep notes when problems are recognized so that they may provide direction to the URC.  Use the Comment section of the log sheet to communicate any abnormalities, problems or difficulties encountered.  For example, if a scan is canceled or if there are images missing or out of order, write it down.  The importance of this communication cannot be stressed enough.  The readers are not medically trained and must base their decisions on the information the sonographer provides.  Sonographers are also encouraged to call the URC project manager to discuss problems or questions as they arise.

3.
Conference calls between FC sonographers and URC staff are scheduled periodically to address problems and questions that arise regarding the ultrasound protocols and sonographer performance.  Sonographers are encouraged to describe difficult scanning cases, share problems encountered, and recommend solutions to assist the URC in achieving quality images across all FCs.  Minutes of these calls are kept and posted to the MESA internal website by the URC.

QC Repeat Studies 

The IMT and Distensibility ultrasound procedures will be repeated on a regular basis according to the QC repeat studies schedule described in detail previously in Section 1.5.  (Note:  Due to participant and technician burden, endothelial function will not be repeated regularly as part of this protocol.)  The repeat measurements should be completed with the same protocol and care as done for the baseline measurements.  

A random process was used to select the procedure to repeat as well as the participant upon whom to repeat the procedure each day.  The repeat-procedure shall be done immediately following the completion of the same procedure during the baseline exam. The Coordinating Center will generate and distribute to each Field Center a QC repeat studies schedule with detail instructions to implement this plan. Refer to this schedule to determine when seated blood pressure measurements are to be completed.  

Data completion 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.  

Repeat ultrasound data collected should be transmitted to the Ultrasound Reading Center in the usual manner (i.e. recorded on the regular tapes - not kept separate).  However, the designated QC ID number (instead of the MESA participant ID number) should be entered into the ultrasound machine.  The QC ID number for a given participant can be found on the Clinic Reception form. 

RC QC Activities

QC Monitoring of Technician Quality

The URC monitors sonographer performance and ultrasound data quality in several ways:

1.
An image quality score, ranging from 1 to 5, is assigned to every analyzed image.

For carotid IMT, this score is based on the quality of the image and the reader’s confidence that the lines drawn represent the true interfaces.  Although the score is subjective, the following is a loose guideline for scoring the common and non-diseased internal carotid arteries.  Note that the criterion used to assign a quality score to a diseased vessel differs slightly from that of a healthy vessel.

Common & Healthy Internal Arteries

1.
Unacceptable: only one or no lines drawn.

2.
Poor: only two lines, one pair, drawn, giving a lumen measurement (i.e., 3&4, or 2&5) or vessel width (i.e. 1&6)

3.
Acceptable: only two or three lines on either near or far wall with an opposing line (lumen measurement).

4.
Very Good: all six lines drawn, all measurements made.

5.
Excellent: all six lines clearly visualized and easily drawn, with good gain and positioning.

Atherosclerotic Carotid Arteries

1.
Unacceptable: only one or no lines drawn.

2.
Poor: only two lines, one pair, drawn, yielding a lumen measurement (i.e. 3&4, or 2&5) or vessel width (i.e. 1&6) or can draw lines on wall opposing the lesion but no lesion measurement can be made.

3.
Acceptable: four to five lines drawn, lesion traceable but not clearly defined, with at least one posing line.

4.
Very good: all six lines drawn, lesion clearly defined, with opposing line.

5.
Excellent: lesion clearly defined, with opposing wall measurement, lines are easily drawn and the image has good gain and positioning.

For carotid distensibility, the quality score , ranging from 1 to 5, is based on the clarity of the vessel walls and the presentation of the region of interest in the overall video loop.  The consistency will be reported as a percentage of time that the common carotid artery diameter varies 0.4 mm or less between consecutive frames of a segment of the video loop.

For brachial artery vasodilatation - endothelial function, the quality score , ranging from 1 to 5, is based on the clarity of the vessel walls and the presentation of the region of interest in the overall video loop.  Consistency will be reported as a percentage of loop duration that the artery diameter varies by 0.2 mm or less in consecutive video frames.

2.
Experience with prior studies demonstrated the need for rapid and possibly frequent communication between the URC and the sonographers.  The project manager and readers will periodically call each of the FCs.  Problems encountered by the sonographers and sonographer performance will be discussed and the importance of sonographer compliance with the protocol will be stressed.  Examples of the kind of problems that required immediate attention in the past include the apparent non-recording of images on videotape and discordance between Doppler and imaging data.

3.
If a sonographer submits unacceptable or un-analyzable studies, the reader will alert the project manager.  An unacceptable study is one from which very little or no data can be obtained.  Unusable studies can be the result of poor images or failure to follow the protocol (incorrect images).  Poor performance by a sonographer will result in a telephone call to the sonographer and the FC study coordinator from the project manager.  Severe cases will warrant a memo to the FC and URC Director documenting the persistent poor quality.

4.
Throughout the exam period, sonographers will receive sets of Reader Comments.  The reader writes the Reader Comments at the time of study analysis.  Typically, the comments contain constructive criticisms and suggestions for improving the study.  More often than not, the Reader Comments include positive feedback such as “Great images, thanks.”

5.
In addition to the Reader Comments, sonographers will receive feedback from the URC in the form of a sonographer performance quality control report.  The maintenance of high performance requires immediate and direct feedback.  The reports, which will be published bi-monthly, quantitatively track each sonographer’s performance.  Copies of the reports will be distributed to the FCs, the URC PI and the coordinating center.  Cumulative summaries will be published periodically to serve as an ongoing benchmark against which to judge individual results.  The report will include the following measures summarized across all FCs, by FC, by sonographer within each FC, and by reader:

· number of studies

· average image quality score

· percentages of possible lines drawn (carotid IMT)

· Doppler velocity measurements (carotid IMT), carotid distensibility, brachial endothelial function

· Consistency: percentage of loop duration that the variation of artery diameter is 0.4 mm or less for carotid distensibility and 0.2 mm or less for brachial artery endothelial function

A one page summary report that highlights the overall study results as well as the best and the worst field center and sonographers will accompany each report.  Consistently poor performance by a sonographer will initiate a call of encouragement and investigation by the project manager.  Continued poor performance will result in the sonographer being re-trained or replaced.

6.
If necessary, a member of the URC staff will visit field centers.  The purpose of the visits is to be a direct assistance to the sonographers and FCs.  Specifically, URC staff may

· observe sonographers execute each of the ultrasound study protocols

· evaluate equipment function

· discuss problems encountered by the FC sonographers

· discuss FC sonographer performance

· stress the importance of adherence to protocol

· offer tips and tricks to improve scanning quality

· re-certify sonographers, if necessary

QC Monitoring of Reader Quality

The readers will be monitored to ensure uniform scoring throughout the exam period.  Additional training may be required of readers in the event of any significant temporal drift in accuracy or precision of sonography study performance and/or reading.  In terms of the analysis of the actual measurements produced, we will subscribe to those suggested by echocardiography - namely, a goal of mean variability of 10%, with a cut-off point of 15% acceptable variability.  Details of the reread plan are as follows:

1.
Reader variability.  To assess the inter- and intra-reader variability among readers for the various ultrasound components, a 5% sample of the scans will be reread by a second reader at the Ultrasound Reading Center (RC). Half of this sample will be reread by the same reader to assess the intra-reader variability.  The remaining rereads will be done by a different reader to assess the inter-reader variability.  Every 3 months, the Coordinating Center (CC) will provide the RC with a list of scans to be reread in the subsequent 3 months.  These scans will be selected at random, and will be uniquely identified by MESA participant ID number and the US scan date.  This list will also indicate which reader is to perform the reread.  Since different readers are used to read the different ultrasound components, separate lists will be provided for the re-reads of each component separately. (unless it would be easier to have the same scan pulled and re-read for all the components.  This may be a reading center question). The total number of re-reads will depend on the total number of scans obtained in the prior three months.  Readers who read scans in the prior three months (no new readers), will be assigned an equal number of scans to reevaluate in order to asses intra-reader variability.  All readers (including new readers) will be asked to re-read scans originally evaluated by another reader to assess inter-reader variablity. Each scan will be randomly assigned to a second reader other than the original reader. The burden of re-reads will be evenly distributed across readers.

2.
Measurements.  QC measurements include intimal-medial thickness measurements of left and right common and internal carotid arteries, Doppler velocity at point of maximum disease, distensibility of the common carotid artery, and percent reactivity for endothelial function.  All these measurements except Doppler velocity will be assessed for reader variability.

3.
Analysis.  Summary statistics such as mean, standard deviation, mean difference for the re-reads will be generated.  Graphical assessment of intra- and inter-variability will be done as well.  For example, a scatter plot of difference of two readings on the same scan vs. the average of the two readings plus 80% confidence limits is informative in assessing agreement (Bland and Altman, 1986, The Lancet, pp 307-310).  Formal statistical procedures for testing significant intra- and inter-reader variability will be developed as necessary.

4.
Time frame.  Every 3 months, the Coordinating Center will provide the Reading Center with a list of scans to be reread in the subsequent three months.  Every two months the CC will generate a QC summary report for all ultrasound re-reads, and schedule a QC conference call to discuss the report.  This report would be distributed to the QC committee, as well as the filed centers and reading center.  

CC QC Activities

QC Data Monitoring and Statistical Analyses

The CC periodically analyzes the available baseline ultrasound data and QC replicate data to insure that appropriate levels of measurement quality are maintained.  Specifically, the following key variables are monitored:

Carotid IMT

· Carotid artery lumen measurement (L & R)

· normal lumen diameter (common and internal)

· minimum residual lumen diameter (common and internal)

· carotid intimal-medial wall thickness

· Carotid artery lesion measurements (L &R)

· maximum lesion width

· density of plaque

· homogeneity of plaque

· Doppler frequency shift or velocity at point of maximum disease

Carotid Distensibility

· Carotid stiffness coefficient

· Difference in systolic and diastolic diameters

· Difference in systolic and diastolic blood pressures

Brachial artery reactivity/vasodilatation:

· Average of absolute change in diameter
· Average % change in diameter

· Maximal vasodilation

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.

The repeated measurements made on the same QC subjects by different sonographers (or readers) will be used assess inter-technician (and inter-reader) variability.  The replicate measurements on the same QC subject obtained by the same sonographer (or reader) will be used to assess intra-technician (and inter-reader) variability.  Intraclass and concordance correlation coefficients as well as mean differences between the paired measures will be computed to describe and assess agreement within and between technicians.  These replicate data will also be used to estimate the magnitude of the measurement error that exists in ultrasound 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.

7.1.3. Supporting Documentation

· MESA Carotid IMT Certification / Supervisor Checklist

· MESA Carotid Distensibility Certification / Supervisor Checklist

· MESA Brachial Vasodilatation Certification / Supervisor Checklist

MESA Carotid IMT 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.

General/Initial Scan:

	1.
	
	Completes the Sonographer Log Sheet.

	2.
	
	Completes the MESA Carotid IMT form.

	3.
	
	Enters proper participant, study, and image annotations.

	4.
	
	Selects proper pre-sets, and changes pre-set for ICA images.  

	5.
	
	Locates the bifurcation, distinguishes the internal from the external carotid artery.

	6.
	
	Identifies the site of maximal wall thickening/plaque on the near and far wall, in the bulb or internal carotid artery.

	7.
	
	Places focal zones at or just below the far wall to optimize far wall interfaces.

	8.
	
	Uses color and pulse wave Doppler imaging as identification aids.

	9.
	
	Adjusts gain controls to maximize wall and lesion interfaces.

	
	
	


Image Collection: Right and Left Side:

	10.
	
	Records 15 seconds of a real time transverse (short-axis) sweep of the carotid from the base of the common, up through the bulb, into the internal, and back down to the base of the common carotid.

	11.
	
	Records five seconds of the pulse-wave Doppler measurement of the peak systolic

velocity in the internal carotid.

	12.
	
	Insure that Pulse Wave Doppler angle correction does not exceed 60 degrees.

	13.
	
	Displays placement of the Doppler gate and records the velocity in cm/sec.

	14.
	
	Captures a cine loop of the distal 10-mm of the common carotid artery.

	15.
	
	Cycles through the cine loop images and selects the one that best displays the intimal walls.

	16.
	
	Records five seconds of the best frozen image of the common carotid artery.

	17.
	
	Records five seconds of common carotid cine loop.

	18.
	
	Is able to determine the site of maximum disease during the initial scan, and focuses on this segment of the vessel for the remainder of the scan.

	19.
	
	Captures a cine loop of anterior oblique view of the ICA at the site of maximum thickening or plaque or the bulb if there is a plaque.

	20.
	
	Cycles through the cine loop images and selects the one that best displays the intimal walls or plaque.

	21.
	
	Records 5 seconds of the best anterior view ICA frozen image.

	22.
	
	Records 5 seconds of the cine loop.

	23.
	
	Captures a cine loop of lateral view of the ICA at the site of maximum thickening or plaque or the bulb if there is a plaque.

	24.
	
	Cycles through the cine loop images and selects the one that best displays the intimal walls or plaque.

	25.
	
	Records 5 seconds of the best lateral view ICA frozen image.

	26.
	
	Records 5 seconds of the cine loop.

	27.
	
	Captures a cine loop of posterior oblique view of the ICA at the site of maximum thickening or plaque or the bulb if there is a plaque.

	28.
	
	Cycles through the cine loop images and selects the one that best displays the intimal walls or plaque.

	29.
	
	Records 5 seconds of the best posterior ICA frozen image.

	30.
	
	Records 5 seconds of the cine loop.

	31.
	
	Centers on the same region of interest in AO, LO, and PO images.

	32.
	
	Repeats image capture on left side.

	33.
	
	Adds relevant comments to the MESA Carotid IMT Sonographer Log Sheet.

	34.
	
	Completes the remaining questions on the MESA Carotid Artery IMT form.

	35.
	
	Demonstrates satisfactory understanding of the Carotid IMT protocol.

	
	
	

	Comments:
	

	

	

	

	

	

	

	Corrective Action Taken:
	

	

	

	

	

	

	

	Supervisor Signature
	

	SEND COPY TO CC and urc as requested


MESA Carotid Distensibility 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.

General:

	1.
	
	Completes the Sonographer Log Sheet.

	2.
	
	Completes the MESA Carotid Distensibility form.

	3.
	
	Measures baseline blood pressures from the left and right upper arms with the Dinamap PRO 100®.

	4.
	
	Records blood pressure from the left and right arms while they are slightly abducted from the body.

	5.
	
	Takes another blood pressure from the left arm unless the right arm blood pressure is 15 mmHG or more higher.

	6.
	
	Enters proper participant information and annotations to ultrasound machine.

	7.
	
	Selects proper pre-set.

	8.
	
	Positions participant with head rotated 45 degrees.

	9.
	
	Identifies the common carotid artery and evaluates zones free of local disease.

	
	
	


Video Sequence 1 Pulse Wave Doppler Images (10 seconds, 4 cm field of view)

	10.
	
	Enters proper annotations.

	11.
	
	Places a 2-mm Doppler sample gate in the center of the distal common carotid artery.

	12.
	
	Does not exceed an angle correction of 60 degrees.

	13.
	
	Videotapes 10 seconds of live Pulse Wave Doppler imaging.

	
	
	


Video Sequence 2 Right Common Carotid (20 seconds, gray-scale, Zoom mode)

	14.
	
	Enters proper annotations.

	15.
	
	Properly zooms, adjusts gain, and positions focal zones.

	16.
	
	Records 20 seconds or at least 20 cardiac cycles that clearly depict the common carotid artery wall interfaces.

	17.
	
	If applicable, recognizes an alert and notifies clinic coordinator immediately.

	18.
	
	Completes the “Comments” section of the Sonographer Log Sheet.

	19.
	
	Completes the remaining questions on the MESA Carotid Artery Distensibility form.

	20
	
	Demonstrates satisfactory understanding of the Carotid Artery Distensibility protocol.

	
	
	

	Comments:
	

	

	

	

	

	

	

	Corrective Action Taken:
	

	

	

	

	

	

	

	Supervisor / Site Visitor Signature
	

	SEND COPY TO CC and urc as requested


MESA Brachial Artery Vasodilatation 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.

Initial Scan

	1.
	
	Completes the Sonographer Log Sheet.

	2.
	
	Completes questions 1 through 15 of the MESA Endothelial Function form.

	3.
	
	Places blood pressure cuff around the upper right arm; measures and records pressure.

	4.
	
	Places blood pressure cuff around the upper left arm; measures and records pressure.

	5.
	
	Places occlusion cuff over the proximal right forearm, just below the antecubital fossa.

	6.
	
	Positions the arm on foam supports with the palm facing upwards and slightly abducted from the body such that the occlusion cuff can inflate unobstructed.

	7.
	
	Enters proper participant information and annotations to ultrasound machine.

	8.
	
	Selects proper pre-set.

	9.
	
	Locates the brachial artery bifurcation.

	10.
	
	Does not videotape the initial scan.

	11.
	
	Places the probe in the short axis just below the elbow and moves it up along the brachial artery and veins for 3 to 7 cm.

	
	
	


Sequence One: Baseline Pulse Wave Doppler (10 seconds, 4 cm field of view)

	12.
	
	Enters proper annotations, narrates scanning.

	13.
	
	Records entire baseline pulse wave Doppler velocity sequence.

	14.
	
	Makes note if plaque is present.

	15.
	
	Holds the transducer steady.

	
	
	


Sequence Two: Baseline Gray-Scale Imaging (30 seconds, Zoom mode)

	16.
	
	Starts videotaping 20 seconds before cuff inflation.

	17.
	
	Properly zooms, adjusts gain, positions focal zones, enters proper annotations, narrates scanning.

	18.
	
	Images artery walls parallel to x-axis (horizontal).

	19.
	
	Identifies a landmark (site of reference).

	20.
	
	Turns videotaping on.

	21.
	
	Holds the probe steady on the artery.

	22.
	
	Annotates image, notes time, and inflates cuff.

	23.
	
	Continues videotaping for 10 seconds after inflation.

	24.
	
	Stops videotape.

	25.
	
	Maintains position on artery.

	
	
	


Sequence Three: Response (105 seconds, gray-scale, Zoom mode)

	26.
	
	Confirms that position has been maintained.

	27.
	
	Starts videotaping at 4:45 minutes after inflation.

	28.
	
	Enters proper annotation, narrates scanning.

	29.
	
	Deflates occlusion cuff at 5:00 after inflation.  

	30.
	
	Continues to hold probe steady in the same position for 90 seconds after deflation.

	31.
	
	Stops videotape.

	
	
	


Resting Interval

	32.
	
	Takes left arm blood pressure 3:00 minutes after deflation.

	33.
	
	Repeats the procedure if it is reproducibility study.

	34.
	
	Completes the “Comments” section of the Sonographer Log Sheet.

	35.
	
	Completes questions 18 through 23 of the MESA Endothelial Function form.

	36.
	
	Demonstrates satisfactory understanding of the Brachial Artery Endothelial Function protocol.

	
	
	

	Comments:
	

	

	

	

	

	Corrective Action Taken:
	

	

	

	

	

	Supervisor / Site Visitor Signature:
	

	SEND COPY TO urc and CC as requested


7.2. Arterial Pulse Wave

7.2.1. QA Activities

FC Staff Qualifications

No specific previous qualifications are required.

FC Staff Training

Dr. Daniel O’Leary, Dr. Joseph Polak, and Ms. Laurie Funk led a three-day centralized training session prior to the baseline examination at the Ultrasound Reading Center (URC) in Boston.  It was recommended that two experienced technicians be designated from each FC to attend this training.  One half day of training was devoted to the arterial pulse wave procedure using the Hypertension Diagnostics Inc. (HDI) PulseWave 2000® machine.  Training included the following: 1) lectures describing the procedure, the protocol in the MOP to be used for MESA, and the device used, 2) a detailed demonstration of the procedure according to the protocol in the MOP, 3) hands-on training using the device, and 4) a discussion of URC analyses and administrative procedures.

Training for new hires includes an introduction to the device by a certified technician, the reading of the PulseWave CR-2000 manual, and the demonstrated ability to acquire and transmit arterial pulse wave data.  The new technician should acquire and transmit pulse wave data on five different volunteers.

FC Staff Certification

To be certified to perform the arterial pulse wave procedure in MESA, technicians must complete the following:

· View the HDI PulseWave® cardiovascular profiling device video.

· Read the HDI PulseWave® manual.

· Read the protocol for the arterial pulse wave procedure in the MOP.

· Perform 10 pulse wave procedures and successfully transmit the procedure data to the URC for a quality review.

A technician who fails the initial certification may, at the discretion of the URC, be assigned to further training at another MESA FC with a certified technician.  Upon completion of the additional training the technician will perform and submit five pulse wave procedures to the URC for review until the results are judged to be acceptable.  Technicians who are not certified may not submit data to the URC for inclusion in the MESA pulse wave data set.

Maintaining Certification

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

· Perform a minimum of four procedures each month according to the protocol in the MOP.

· Consistently obtain acceptable data quality as determined by the URC

· Maintain acceptable levels of intra- and inter-technician variability.  Additional training may be required of technicians in the event of any significant temporal drift in accuracy or precision of technician performance (goal : mean variability = 10%; >15% unacceptable)

· At the URC’s direction, the technicians at each FC will periodically evaluate each other with the use of the MESA Arterial Pulse Wave Form Certification / Supervisor Checklist.  Completed checklists should be sent to the URC and the CC.

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

Certified technicians whose performance falls below an acceptable level will be de-certified.  At the URC’s discretion, the technician will be assigned to another MESA FC for re-training with a certified technician.  Upon completion of the re-training the technician should submit five studies to the URC for review.

Reader Training and Certification

Not Applicable.

7.2.2. QC Activities

FC QC Activities

Equipment Calibration and Maintenance

QC procedures to monitor the equipment used to perform the arterial pulse wave procedure on participants in MESA must be performed regularly for the HDI PulseWave®.  Routine equipment maintenance procedures help to insure that accurate measurements are obtained.  Any certified technician may perform the required equipment checks.

The only maintenance recommended is a periodic cleaning of the surfaces of the Instrument, the cuffs, the blood pressure hose, the stabilizer and sensor/sensor holder with a moist cloth.  On an annual basis, a ground resistance and chassis leakage test should be performed by qualified biomedical or electronics technician.  There are no calibration checks or internal service requirements.  Please refer to the Operator’s Manual, Appendix C, for additional information.

QC Monitoring of Technician Quality

As described previously, in order to maintain certification each arterial pulsewave technician must be observed periodically by another certified arterial pulse wave technician at their FC as they perform the arterial pulse wave procedure on a selected MESA participant.  During the observation, the observing technician completes the MESA Arterial Pulse Wave Form Supervisor Checklist and notes on the checklist whether all procedures were completed correctly, records any problems observed, and discusses them with the technician being evaluated after the examination is completed.  This observation should be performed at the request of the URC.  Both the technician being observed and technician performing the evaluation should record their ID numbers on the checklist.  Checklists should be sent to the URC.  A copy should be kept at the FC and a second copy sent to the CC.

QC Repeat Studies

The pulse wave procedure will be repeated on a regular basis according to the QC repeat studies schedule described in detail previously in Section 1.5.  The repeat measurements should be completed with the same protocol and care as done for the baseline measurements.  

A random process was used to select the procedure to repeat as well as the participant upon whom to repeat the procedure each day.  The repeat-procedure shall be done immediately following the completion of the same procedure during the baseline exam. The Coordinating Center will generate and distribute to each Field Center a QC repeat studies schedule with detail instructions to implement this plan. Refer to this schedule to determine when seated blood pressure measurements are to be completed.  

Data completion 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.  

Repeat pulse wave data collected should be transmitted to the Ultrasound Reading Center in the usual manner.  However, the designated QC ID number (instead of the MESA participant ID number) should be entered into the ultrasound machine.  The QC ID number for a given participant can be found on the Clinic Reception form. 

CC QC Activities

QC Data Monitoring and Statistical Analyses

The CC periodically analyzes the available baseline arterial pulse wave data and QC replicate data to insure that appropriate levels of measurement quality are maintained.  Specifically, the following variables are monitored:

· Large artery compliance

· Small artery compliance

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.

The repeated measurements made on the same QC subjects by different technicians will be used assess inter-technician variability.  The replicate measurements on the same QC subject obtained by the same technician will be used to assess intra-technician variability.  Intraclass and concordance correlation coefficients as well as mean differences between the paired measures will be computed to describe and assess agreement within and between technicians.  These replicate data will also be used to estimate the magnitude of the measurement error that exists in arterial pulse wave 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.

7.2.3. Supporting Documentation

· MESA Arterial Pulse Wave Form Supervisor Checklist

MESA Carotid Distensibility 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.

Positioning:

	1.
	
	Instructs the participant to lay supine, encouraging the participant to relax, uncross legs, refrain from talking and moving, breath normally, and not fall asleep.

	2.
	
	Uses blood pressure cuff supplied with the Pulse Wave CR-2000 and positions it properly on the left arm.

	3.
	
	Palpates near the base of the right thumb to determine the area of maximum radial artery pressure and marks location with water soluble pen.

	4.
	
	Places the participant’s right wrist in the stabilizer such that the rubber feet are parallel to the radial artery.

	5.
	
	Positions the sensor on the marked area of maximum pulsation.

	6.
	
	Insures that the sensor and blood pressure cuff are about the same level as the  participant’s heart.

	7.
	
	Informs the participant that repeated blood pressures will be taken first followed by a measurement of pulse pressure.

	
	
	


Data Collection

	8.
	
	Verifies that the correct date and time are displayed, and makes updates if needed.

	9.
	
	Enters (and subsequently checks) tracking and demographic data into necessary fields.

	10.
	
	Initiates first blood pressure measurement.

	11.
	
	Observes waveform on the screen and adjusts the Relative Signal Strength knob to optimize the signal strength.

	12.
	
	Initiates second blood pressure measurement and acquisition of the waveform when signal is optimized and stable.

	13.
	
	Saves the data to the device and initiates computation of cardiac output and elasticity.

	
	
	


Transferring and Transmitting Data

	14.
	
	Prepares Ultrasound computer to accept transmitted data from the HDI device.

	15.
	
	Transfers the data from the HDI device to the Ultrasound computer at the end of each working day or directly after performing the procedure on a given participant.

	16.
	
	Transmits data at least weekly via email to the Ultrasound Reading Center.

	17.
	
	Saves a copy of the files locally at the field center on a diskette before transmitting.

	
	
	

	Comments
	

	

	

	

	

	

	Corrective Action Taken
	

	

	

	

	

	

	Supervisor / Site Visitor Signature
	

	Send copy to urc and cc as requested


8. MESA Brachial Artery Vasodilatation Certification / Supervisor / Site Visit cardiac MAGNETIC RESONANCE IMAGING (MRI)

8.1. QA Activities

FC Staff Qualifications

FC MRI technologists should have the following qualifications:

· Knowledge of cross-sectional anatomy, physiology, and pathologic processes with emphasis on cardiac imaging is required.

· The preferred level of education is completion of a two-year AMA approved program for diagnostic imaging and a minimum of 2 to 3 years MRI experience.

· Basic knowledge of MRI and/or knowledge of computer software applications, multi-format cameras, processors and video recording devices are required.

· The technologist must be familiar with breath-hold segmented k-space pulse sequences, and in vivo blood pressure and heart rate monitoring equipment.

· Experience with ECG gating is also necessary.

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

Dr. David Bluemke 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 in Chicago, and GE training was held at the MRC in Baltimore.  The MRC requires that each FC has 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 MESA study, 2) a review of cardiac MRI anatomy, 3) a review of the MESA MRI protocol and the FC MOP, 4) an overview of MRI physics, 5) a discussion of alerts procedures, and 6) 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 above 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 Section 3.9 in the MOP, including the ability to recognize a MESA alert (see MRI MOP for details on alerts).

· 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.

· Successfully transmit 10 supervised studies to the MRC for review.

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 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 20 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 20 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 four 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, 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:

Training Session 1

Readers attend lectures that cover the following information:

· The overall MESA Protocol and Study Design

· The MESA MRI scanning protocol series

· Cardiac MRI Anatomy

· Cardiac Function and Segmentation

· Orientation to the workstation

· Introduction to the MSAA and FLOW analysis software package

· Contour detection

· Report generation

· Results from reports

· MESA MRI pilot study images

Training Session 2

Readers are assigned and complete readings for:

· Six practice cases

(Note:  Average reading time per case is 1 hour.)

Training Session 3

Readers review the quantitative analysis from Training Session 2.  Specifically each case is reviewed slice per slice for accuracy in contour detection.  Readers receive further instruction on how to perform the contours on the basal slices.

Training Session 4

Readers perform contour detection on all pilot study cases (about 60 studies).  (Note:  Average reading time per case for Training Session 4 is 45 minutes.)

Training Session 5

Readers review contours and reports for all pilot study cases read during Training Session 4.  Readers perform contour detection on all pilot study cases a second time to assess inter-reader variability.  (Note:  Average reading time per case for Training Session 5 is 45 minutes.)

Training Session 6

Readers review contours and reports for the reread pilot cases from Training Session 5.

Training Session 7

Readers perform contour detection n one half of the pilot study cases to assess intra-reader variability.  (Note:  Average reading time per case for Training Session 7 is 20 minutes.)

Training Session 8

Readers review contours and reports for the reread cases from Training Session 7.

All contour data results are transferred to the MESA MRI interpretation database for comparison of inter- and intra-reader variation.

Readers are considered certified if results from the training sets are within acceptable ranges as deemed by the MRC PI and the CC.  Statistical variation of more than 10% between the left ventricular end diastolic mass and left ventricular end systolic mass for both inter- and intra-reader rereads requires retraining by the RC PI.

For retraining, the reader is required to perform interpretations on 15 additional cases.  Studies for retraining will be selected by the MRC PI based on the areas in which the reader needs improvement.  Results will e sent to the CC for analysis.  Throughout the main trial, the RC PI will closely monitor readers who required additional.

8.2. QC Activities

FC QC Activities

Equipment Calibration and Maintenance

QC procedures to monitor the equipment used to perform MRI measurements on participants in MESA must be performed regularly for the following equipment:

· GE or Siemens MR Instrument

· MRI blood pressure monitoring equipment

Routine equipment calibration and maintenance procedures help to insure that accurate measurements are obtained.  Results of these QC equipment checks are recorded in the MRI Equipment Maintenance Log at each FC.  Every month a copy of the log is made and retained by the FC for local record.  Originals are mailed to the CC.  A copy should also be sent to the MRC.  Any certified MRI technologist may perform the required equipment checks.

GE or Siemens MRI instrument

A formal evaluation of the physical performance parameters of each machine is be conducted at regular intervals by the FC using standard manufacturer-recommended evaluation methods.  Each FC will have MR calibration phantoms.  The phantoms will be used daily to ensure consistency in performance between scanners as well as consistency over time.  Phantom images permit the evaluation of field homogeneity, noise characteristics, spatial and contrast resolution.  The MRC recommends using the quality control guidelines established by the American College of Radiology for MRI accreditation.  The ACR recommends the following quality control tests be performed when appropriate:

· Measurement of central frequency (at least daily)

· Measurement of system signal-to-noise ratio on a standard head or boy coil (daily)

· Assessment of image quality and image artifacts (at least daily)

· Processor sensitometric testing (weekly)

Semi-annually, the FCs are required to send QC phantom scans (using the ACR guidelines above) to the MRC for evaluation so that the MRC can assess the FC QC of equipment from the phantom studies and perform its own QC measurements for comparison.  An optical disk or other digital storage media agreed upon by the MRI RC containing the phantom scans is to be sent to the MRC according to the following schedule:

	Prior to Pilot Study
	April 1, 2000

	
	October 1, 2000

	
	April 1, 2001

	
	October 1, 2001


Please label these tapes/disks with the following information: QC Phantom, Field Center Name, and date of QC.  Mail Magnetic Tapes to:

Linda Wilkins, R.T.
Johns Hopkins Hospital
Dept. of Neuroradiology
Nelson B-100
600 N. Wolfe Street
Baltimore, MD 21287
(410) 955-8216

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

MRI Blood pressure monitoring equipment:

Annually, the blood pressure monitoring equipment should be checked to verify that the readings are accurate.  Service manuals from the vendor should be obtained to insure that the equipment is operating within the manufacturer’s specifications.  FCs must submit documentation of calibration of the MRI blood pressure equipment to the CC and a copy to the MRC.

QC Monitoring of Technician Quality

MR technologist performance and data quality is monitored in several ways at the FC to insure that the protocols in the MOP are being followed and that high quality images are obtained.

1.
Prior to a MESA participant leaving the FC MRI Unit, the MRI technologist should review all scans.  A check to see that the protocol is complete and the scans are technically optimal should be done.  If a series needs to be repeated, it should be done at this time to avoid bringing the participant back.

2.
As described previously, in order to maintain certification, each FC technologist must be observed and evaluated periodically by the designated FC radiologist who is responsible for the performance of MRI’s at his/her MESA FC.  Specifically, as the technologist obtains the images on a selected MESA participant, the FC radiologist monitors the study closely, and completes the MRI Certification / Supervisor checklist, noting on the checklist whether all procedures were completed correctly according to MESA protocol in the MOP, recording any problems observed, and discussing them with the technologist after the examination is completed.  This type of monitoring helps to assure that technologists obtain optimal images and should be performed weekly for the first month of the study and monthly thereafter.

3.
FCs should implement corrective actions as required by the MRC if more than 10% of the MR studies are identified by the MRC as being unacceptable for interpretation.

QC Repeat Studies

None.

RC QC Activities

QC Monitoring of Technician Quality

Technician performance and MR image quality is assessed on several levels when an exam is received at the MRC.  The initial eligibility of the exam is determined by the MRC data manager.  The manager verifies that the exam was completed according to the MRI form, the appropriate series were performed, and that studies were received.  After the images are archived, the non-physician readers perform QC measures to determine if the scanning protocol is correct and identify based on these checks whether or not a study is minimally adequate.  Reasons for ineligibility of an MRI study at that phase include the following:

· Respiratory Motion

· Incorrect Header

· Read Error

· Incomplete Study

· Other

Studies that are found to be minimally adequate by the non-physician readers are reviewed by the physician readers.  Final eligibility is determined by the RC PI.  If a FC is found to have more than 10% of its studies unacceptable for interpretation, a report documenting reasons for deficiencies will be requested.  The FC will be reviewed again in two weeks by the MR RC to insure that corrective measures have been taken.

In addition to these QC checks on each study sent to the MRC, technician performance and data quality are assessed by the MRC during site visits.  At the start of the pilot study, the MRC will site visit each of the six FCs.  The purpose of the site visit is to meet MESA personnel, to observe the scanning of a MESA participant, to insure adequate comprehension and performance of designated protocols, and to confirm the sufficient training by both technologists, as well as confirm equipment specification testing.

QC Monitoring of Reader Quality

During the main MESA study, approximately 6,500 MRI scans will be performed; 1083 per field center over 2 years.  These 6,500 scans will be divided equally among the readers at the MR RC.  The full baseline study of 6,500 participants will be read at a capacity of 65 studies per week.  This will include 5% quality control re-reads.

Two non-physician readers will be assigned to read 32 MESA cases per week.  The adjudication panel will be assigned to read 65 cases per week each.  Interpretation results will be transmitted to the CC within (30) days of receipt of the MRI scans from the FC.

The RC will not make any effort to stratify scan reading assignments based on the particular FC at which the scan was performed.  The RC will examine the distribution of scans performed at each of the FC’s across MRI readers on a monthly basis.  If the observed distribution of scans by FC is markedly distorted, we will review our MRI reading assignment strategy in order to achieve a better balance.

If a reader is sick during all or part of a week during which they have been assigned to read, the scans to be read on a particular day during that week or during the entire week will be read by a substitute reader.  The program manager will revise the reading assignment reader id into the database.

In addition, reading studies to assess inter- and intra-reader variability will be done both during the pilot study and main MESA study.  Specifically, during the pilot study, each of the six field centers performed approximately 10 MRI scans for a total of about (60).  All pilot MRI scans underwent both a quantitative and qualitative analysis.  The two non-physician readers performed quantitative analysis independently on all the exams using MASS and FLOW software.  Having both readers read all pilot cases will facilitate assessment of inter-reader variability.  In addition, each reader reread half of the pilot studies that they previously read to facilitate the assessment of intra-reader variability.  MASS and FLOW reports are generated for each examination and analyzed in the interpretation database.  Re-reads will be considered within acceptable ranges if they are within 10% +/- of the recommended indexed value range.  During 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.  Specifically, the following variables are monitored:

· LV ED

· LV ES mass

· LV ED

· LV ES volume

· Ejection fraction

· Stroke volume

· Number of studies acceptable for interpretation

· Number of studies rejected for either protocol noncompliance or found to be technically sub optimal

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.

8.3. Supporting Documentation

· Field Center MRI Technologist Training Checklist

· MESA MRI Certification / Supervisor Checklist

· MESA GE MRI Technologist Test

· MESA Siemens MRI Technologist Test

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.
	Presented the Cardiac Anatomy Lecture:
	
	


	5.
	Presented the Cardiac Gating Lecture:
	
	


	6.
	Presented the Physics Lecture:
	
	


	7.
	Reviewed the FC MOP:
	
	


	8.
	Reviewed the procedure for Alerts:
	
	


	9.
	The technologist completed the written examination under direct supervision:
	
	


	10.
	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 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 ECG leads.

	3.
	
	Explains placement of pads/coils on the chest.

	4.
	
	Explains that blood pressure is measured during the test.

	
	
	


Breath-holding:

	5.
	
	Practices breath-holding at resting lung volume.

	6.
	
	Has participant perform a 20 second breath-hold, twice.

	
	
	


Patient set up:

	7.
	
	Insures proper lead positioning.

	8.
	
	Places blood pressure cuff appropriately.

	9.
	
	Insures good coil positioning.

	10.
	
	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.
	
	Measures blood pressure properly.

	18.
	
	Fills out MESA data form properly.

	
	
	


Quality Control:

	19.
	
	Reviews all scans prior to a MESA participant leaving the Field Center MRI Unit.

	20.
	
	Checks to see that the protocol is complete and the scans are technically optimal.

	21.
	
	Repeats a series if necessary at the time of the examination to avoid bringing the participant back.

	22.
	
	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:
	

	SEND COPY TO MRc and CC Quarterly


MESA GE MRI Technologist Test

1.
Requirements for field center MRI Technologists:

a.
Completion of two year AMA approved program for diagnostic imaging.

b.
Minimum of two years of MRI experience.

c.
Basic knowledge of cardiac MRI.

d.
Certification by the MESA study.

e.
All of the above

2.
Explanation of the MESA protocol to participants include all of the following except:

a.
The test will take 60 minutes.

b.
EKG leads will be used to pick up the heartbeat.

c.
All metallic objects such as hearing aids and hairpins will have to be removed.

d.
The test will consist of multiple breath-holds.

3.
Prior to the participant entering the scanning room, the required proper breath-holding practice is:

a.
Hyperventilation for 20 seconds.

b.
20 seconds of breath-holding at maximum lung capacity.

c.
20 seconds breath-hold at resting lung volume using a stopwatch, 2 times.

d.
30 second breath-holds at resting lung volume.

4.
Any changes in the MRI scanning protocol must be approved by:

a.
The participant.

b.
The Head of MR scanning at the field center.

c.
The MRI reading center at Johns Hopkins.

d.
The attending radiologist(s) interpreting the study.

5.
Proper equipment for the MESA study prior to imaging include:

a.
Peripheral pulse gating and phased array torso coil.

b.
Peripheral pulse gating and blood pressure monitoring.

c.
EKG gating and blood pressure monitoring.

d.
EKG gating, torso coil, and blood pressure monitoring.

6.
A torso coil is used for the MESA protocol and is different from a cardiac coil in the following manner:

a.
The torso coil has greater superior to inferior coverage.

b.
Only the torso coil is phased array.

c.
The cardiac coil is only an anterior surface coil.

d.
They are the same.

7.
The correct breathing instructions for the MESA protocol are:

a.
“Take a deep breath in and hold it.”

b.
“Take a deep breath in, let it out, and stop breathing.”

c.
“Take a deep breath in, let it out, take another deep breath in and hold it.”

d.
None of the above

8.
The purpose of the very first imaging series is:

a.
A scout series to confirm the correct position of the imaging coil.

b.
A series to measure the left ventricular volume.

c.
A cine series for cardiac mass.

d.
None of the above.

9.
The most important imaging sequence in the MESA protocol in order to qualify the exam as at least partially complete is:

a.
Horizontal long axis views.

b.
Scout views in all three planes.

c.
Vertical long axis cine.

d.
Short axis cine.

10.
The NVS factor in segmented case base imaging stands for:

a.
Number of views per segment.

b.
Number of views per cine.

c.
VENC encodings per second.

d.
None of the above.

11.
The reason for increasing NVS for patients with slow heart rates is:

a.
The breath-hold time becomes very long for patients with slow heart rates.


b.
This improves the time resolution of the images.

c.
Phasing coded information is better seen.

d.
There is better quality of bright blood images.

12.
Which of the following is NOT true:

a.
FLOW COMP is used only on the short axis cine images.

b.
FLOW COMP is first order motion compensation.

c.
FLOW COMP helps to make the cavity bright on cine images.

13.
What is the primary difference between retrospective and prospective ECG gating/triggering?

a.
None, they give the same results.

b.
Retrospective triggering images throughout the cardiac cycle, while prospective gating does not.

c.
Retrospective triggering only uses the peripheral pulse.

d.
None of the above.

14.
If EKG gating cannot be accomplished, which of the following is acceptable for MESA?

a.
Peripheral pulse with prospective gating.

b.
Gating off of the T-wave.

c.
Using both peripheral pulse and EKG gating.

d.
Peripheral pulse with retrospective triggering.

15.
When localizing the short axis cine images, for MESA, the proper method is:

a.
Prescribe from the base to the apex.  Use the end diastolic image (image #1) from the horizontal long axis scout.

b.
Prescribe the short axis image from the apex to the base.


c.
Prescribe the short axis image immediately after the very first sagittal scout.

d.
None of the above.

16.
During contraction of the heart, which of the following is true?

a.
The heart wiggles in an S-shape manner.

b.
Contraction of the heart begins on the right side and spreads to the left side of the heart.

c.
The base of the heart moves approximately 1-1.5 cm towards the apex during contraction.

d.
None of the above.

17.
In order to localize the vertical long axis image from the short axis images, for MESA, the procedure is:

a.
The vertical long axis is prescribed along a line that bisects the anterior and posterior attachments of the right ventricle to the left ventricle.

b.
The vertical long axis is 90° to the horizontal long axis (which is along a line that bisects the distance between the right ventricular attachments to the left ventricle).

c.
The sagittal scout can be used.

d.
None of the above.

18.
The axial phase contrast images for MESA are performed at what level?

a.
at the level of the aortic arch.

b.
at the level of the main pulmonary artery.

c.
at the level of the right pulmonary artery as seen on an axial image.

d.
at the level of the diaphragm.

19.
Measuring of brachial artery blood pressure is performed at what time for MESA?

a.
When the patient enters the room.

b.
Just before the patient enters the room.

c.
anytime during the middle of the exam.

d.
immediately before and after the axial cine phase contrast images.

20.
The primary contact at the MESA MR Reading Center is:

a.
The Johns Hopkins MR Supervisor.

b.
The Chairman of the Department of Radiology at Johns Hopkins.

c.
The General Electric Service engineer.

d.
Linda Wilkins

21.
The field center MRI studies are evaluated for their quality.  Quality warnings are issued under what circumstances?

a.
The field center has more than 10% of its studies as unacceptable for image interpretation.

b.
If the protocol is not in compliance with the MESA protocol.

c.
If artifacts are present on the scan.

d.
All of the above.

22.
If the MRI technologist sees a potentially suspicious abnormality on the MR scans that appears to be serious, such as an aortic aneurysm, the proper approach is:

a.
Discuss it with other technologists on a coffee break.

b.
Make a note of it in the MRI logbook.

c.
Contact the local MESA MR radiologist & document on the MESA MR form.

d.
Alert FC Radiologist.

23.
Please enter the name of the local MESA MR radiologist at your field center:

24.
The preferred format for transmission of MESA images over the Internet is:

a.
FTP

b.
Siemens image format

c.
DICOM

d.
Netscape

25.
MESA participants differ from patients in the following manner:

a.
MESA subjects have heart disease.

b.
MESA subjects are over 65 years of age.

c.
MESA participants are suspected of having heart problems.

d.
MESA participants are individuals from the community who are donating their time to the prevention of heart disease.

26.
What is the effect of increasing NVS on a segmented K-space pulse sequence.

a.
The breath-hold time is reduced.

b.
Each cine frame is acquired over a longer time period (time resolution =NVS x TR)

c.
There can be blurring of rapidly moving portions of the heart as NVS increases.

d.
All of the above.

27.
Quantitative image analysis of the left ventricle, as performed for the MESA study, requires which of the following:

a.
Multiple short axis slices are added together, while the heart and diaphragm are at the same location during suspended respiration.

b.
Time resolution of 200 - 500msec.

c.
Short axis images obtained directly from sagittal scout images.

d.
Long axis images only.

28.
What is the time resolution of a segmented K-space examination for NVS = 8 and TR = 10msec?

a.
40msec

b.
60msec

c.
80msec

d.
100msec

29.
What is the purpose of view sharing?

a.
It increases the time resolution of the MR scan by a factor of 10.

b.
To provide more even and smooth appearing cine images.

c.
It is not used on cardiac cine examinations.

d.
Its use is only on phase contrast images.

30.
For phase contrast imaging, given comparable values of TR, spatial resolution and superior - inferior flow and coding,

a.
Phase contrast takes twice as long as a similar non-phase contrast gradient echo image.

b.
Phase contrast takes the same amount of time as non-phase contrast images.

c.
Phase contrast imaging takes 10 times as long as non-phase contrast imaging.

d.
I do not understand this question.

31.
Double inversion recovery blood suppressed images require which of the following for effective blood suppression:

a.
Gadolinium

b.
EKG gating

c.
Peripheral pulse

d.
Blood suppression is not possible with this method.

GENERAL ELECTRIC SPECIFIC QUESTIONS:

1.
How does the sequential option affect FAST CARD imaging?

a.
Sequential on gives cine images.

b.
Sequential on gives only one cine phase.

c.
Sequential cannot be used in combination with FAST CARD.

d.
I have no idea.

2.
What is the effect of the noise filter on the gating page?

a.
Reduces noise in the EKG gating system.

b.
Introduces a long delay from the R-wave until imaging actually starts.

c.
Should not be used with MESA.

d.
All of the above.

3.
What does advanced gating do?

a.
Tries to help avoid gating on T-waves.

b.
Compares the slope of the R-wave to the T-wave.

c.
May be helpful in patients with large P-waves.

d.
All of the above.

4.
EKG gating on the General Electric systems is unreliable when which of the following is true:

a.
The voltage reading is 0.5mV or less.

b.
It is not helped by Nu-prep.

c.
The voltage is less than 1.5mV.

d.
It is always 100% reliable on General Electric systems.

Identification of relevant cardiac MRI anatomy.

1.
Series one is done to verify coil position.  The coil must cover from the aortic arch to the apex of the left ventricle.  Identify the following anatomy:

[image: image23.png]


___
Aortic Arch

___
Apex of the Left Ventricle

[image: image24.wmf]2.
From series 1, select the image that best shows the left ventricle and the diaphragm to prescribe three slices for the axial scout.  Select one. _________

3.
Choose the image from series 2 that shows the largest view of the left ventricle.  Select [image: image25.png]


one__________

[image: image26.png]


4.
Identify the middle of the left ventricle.  _______

5.
To obtain the pseudo vertical long axis scout using the image below, draw a line that connects the apex to the middle of the mitral valve plane.

[image: image4.png]



6.
Using  the image from series 2 that identifies the largest view of the left ventricle.  First draw a line through the mitral valve plane.  Next draw a line that connects the apex to the middle of the mitral valve plane.

[image: image5.png]é ac‘.‘hw




7.
Using the resulting image from series 3, identify the left atrium _______ and the left ventricle______.  

Draw a line through the mitral valve plane.

[image: image27.png]
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8.
Using the last image from series 4, place a dot on the mitral valve plane and the apex.  Draw a line from the middle of the mitral valve plane to the apex.  Beginning at the mitral valve plane draw 10 lines perpendicular to the mitral valve/apex line.

[image: image7.png]



9.
Using the image below identify the two attachments of the right ventricle to the left ventricle.

[image: image8.png]



10.
Identify the middle of the left ventricle.__________

[image: image29.png]
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MESA Siemens MRI Technologist Test

1.
Requirements for field center MRI Technologists:

a.
Completion of two year AMA approved program for diagnostic imaging.

b.
Minimum of two years of MRI experience.

c.
Basic knowledge of cardiac MRI.

d.
Certification by the MESA study.

e.
All of the above

2.
Explanation of the MESA protocol to participants include all of the following except:

a.
The test will take 60 minutes.

b.
EKG leads will be used to pick up the heartbeat.

c.
All metallic objects such as hearing aids and hairpins will have to be removed.

d.
The test will consist of multiple breath-holds.

3.
Prior to the participant entering the scanning room, the required proper breath-holding practice is:

a.
Hyperventilation for 20 seconds.

b.
20 seconds of breath-holding at maximum lung capacity.


c.
20 seconds breath-hold at resting lung volume using a stopwatch, 2 times.

d.
30 second breath-holds at resting lung volume.

4.
Any changes in the MRI scanning protocol must be approved by:

a.
The participant.

b.
The Head of MR scanning at the field center.

c.
The MRI reading center at Johns Hopkins.

d.
The attending radiologist(s) interpreting the study.

5.
Proper equipment for the MESA study prior to imaging include:

a.
Peripheral pulse gating and phased array torso coil.

b.
Peripheral pulse gating and blood pressure monitoring.

c.
EKG gating and blood pressure monitoring.

d.
EKG gating, torso coil, and blood pressure monitoring.

6.
A torso coil is used for the MESA protocol and is different from a cardiac coil in the following manner:

a.
The torso coil has greater superior to inferior coverage.

b.
Only the torso coil is phased array.

c.
The cardiac coil is only an anterior surface coil.

d.
They are the same.

7.
The correct breathing instructions for the MESA protocol are:

a.
“Take a deep breath in and hold it.”

b.
“Take a deep breath in, let it out, stop breathing.”

c.
“Take a deep breath in, let it out, take another deep breath in and hold it.”

d.
None of the above

8.
The purpose of the very first imaging series is:

a.
A scout series to confirm the correct position of the imaging coil.

b.
A series to measure the left ventricular volume.

c.
A cine series for cardiac mass.

d.
None of the above.

9.
The most important imaging sequence in the MESA protocol in order to qualify the exam as at least partially complete is:

a.
Horizontal long axis views.

b.
Scout views in all three planes.

c.
Vertical long axis cine.

d.
Short axis cine.

10.
The Turbo factor in segmented k-space imaging stands for:

a.
Number of lines per segment of k-space.

b.
Number of frames per cine.

c.
VENC encodings per second.

d.
None of the above.

11.
The reason for using a larger Turbo factor for patients with slow heart rates is:

a.
The breath-hold time becomes very long for patients with slow heart rates.


b.
This improves the time resolution of the images.

c.
Phasing coded information is better seen.

d.
There is better quality of bright blood images.

12.
Which of the following is NOT true:

a.
FLOW COMP is used only on the short axis cine images.

b.
FLOW COMP is first order motion compensation.

c.
FLOW COMP helps to make the cavity bright on cine images.

13.
What is the primary difference between retrospective and prospective ECG gating/triggering?

a.
None, they give the same results.

b.
Retrospective triggering images throughout the cardiac cycle, while prospective gating does not.

c.
Retrospective triggering only uses the peripheral pulse.

d.
None of the above

14.
If EKG gating cannot be accomplished, which of the following is acceptable for MESA?

a.
Peripheral pulse with prospective gating

b.
Gating off of the T-wave.

c.
Using both peripheral pulse and EKG gating.

d.
Peripheral pulse with retrospective triggering.

15.
When localizing the short axis cine images, for MESA, the proper method is:

a.
Prescribe from the base to the apex.  Use the end diastolic image (image #1) from the horizontal long axis scout.

b.
Prescribe the short axis image from the apex to the base.


c.
Prescribe the short axis image immediately after the very first sagittal scout.

d.
None of the above.

16.
During contraction of the heart, which of the following is true?

a.
The heart wiggles in an S-shape manner.

b.
Contraction of the heart begins on the right side and spreads to the left side of the heart.

c.
The base of the heart moves approximately 1-1.5 cm towards the apex during contraction.

d.
None of the above.

17.
In order to localize the vertical long axis image from the short axis images, for MESA, the procedure is

a.
The vertical long axis is prescribed along a line that bisects the anterior and posterior attachments of the right ventricle to the left ventricle.

b.
The vertical long axis is 90° to the horizontal long axis (which is along a line that bisects the distance between the right ventricular attachments to the left ventricle).

c.
The sagittal scout can be used.

d.
None of the above.

18.
The axial phase contrast images for MESA are performed at what level?

a.
At the level of the aortic arch.

b.
At the level of the main pulmonary artery.

c.
At the level of the right pulmonary artery as seen on an axial image.

d.
At the level of the diaphragm.

19.
Measuring of brachial artery blood pressure is performed at what time for MESA?

a.
When the patient enters the room.

b.
Just before the patient enters the room.

c.
Anytime during the middle of the exam.

d.
Immediately before and after the axial cine phase contrast images.

20.
The primary contact at the MESA MR Reading Center is:

a.
The Johns Hopkins MR Supervisor.

b.
The Chairman of the Department of Radiology at Johns Hopkins.

c.
The General Electric Service engineer.

d.
Linda Wilkins

21.
The field center MRI studies are evaluated for their quality.
 Quality warnings are issued under what circumstances?

a.
The field center has more than 10% of its studies as unacceptable for image interpretation.

b.
If the protocol is not in compliance with the MESA protocol.

c.
If artifacts are present on the scan.

d.
All of the above.

22.
If the MRI technologist sees a potentially suspicious abnormality on the MR scans that appears to be serious, such as an aortic aneurysm, the proper approach is:

a.
Discuss it with other technologists on a coffee break.

b.
Make a note of it in the MRI logbook.

c.
Contact the local MESA MR radiologist & document on the MESA MR form.

d.
Alert FC Radiologist.

23.
Please enter the name of the local MESA MR radiologist at your field center:

24.
The preferred format for transmission of MESA images over the Internet is:

a.
FTP

b.
Siemens image format

c.
DICOM

d.
Netscape

25.
MESA participants differ from patients in the following manner:

a.
MESA subjects have heart disease.

b.
MESA subjects are over 65 years of age.

c.
MESA participants are suspected of having heart problems.

d.
MESA participants are individuals from the community who are donating their time to the prevention of heart disease.

26.
What is the effect of increasing  the Turbo factor on a segmented K-space pulse sequence.

a.
The breath-hold time is reduced.

b.
Each cine frame is acquired over a longer time period (acquisition time window = Turbo factor x TR)

c.
There can be blurring of rapidly moving portions of the heart as Turbo factor increases.

d.
All of the above.

27.
Quantitative image analysis of the left ventricle, as performed for the MESA study, requires which of the following:

a.
Multiple short axis slices are added together, while the heart and diaphragm are at the same location during suspended respiration.

b.
Time resolution of 200 - 500msec.

c.
Short axis images obtained directly from sagittal scout images.

d.
Long axis images only.

28.
What is the time resolution of a segmented K-space examination for Turbo factor = 8 and TR = 10msec?

a.
40msec

b.
60msec

c.
80msec

d.
100msec

29.
What is the purpose of view sharing?

a.
It increases the time resolution of the MR scan by a factor of 10.

b.
To provide more even and smooth appearing cine images.

c.
It is not used on cardiac cine examinations.

d.
Its use is only on phase contrast images.

30.
For phase contrast imaging, given comparable values of TR, spatial resolution and superior - inferior flow and coding,

a.
Phase contrast takes twice as long as a similar non-phase contrast gradient echo image.

b.
Phase contrast takes the same amount of time as non-phase contrast images.

c.
Phase contrast imaging takes 10 times as long as non-phase contrast imaging.

d.
I do not understand this question.

31.
Double inversion recovery blood suppressed images require will produce the best image quality with:

a.
Gadolinium

b.
EKG gating

c.
Peripheral pulse

d.
Blood suppression is not possible with this method.

Identification of relevant cardiac MRI anatomy.

1.
Series one is done to verify coil position.
 The coil must cover from the aortic arch to the apex of the left ventricle.  Identify the following anatomy:

___
Aortic Arch

___
Apex of the Left Ventricle

[image: image31.png]Q/QQSA
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2.
From series 1, select the image that best shows the left ventricle and the diaphragm to prescribe three slices for the axial scout.  Select one. _________

3.
Choose the image from series 2 that shows the largest view of the left ventricle.
Select one__________

4.
Identify the middle of the left ventricle. _______

[image: image12.png]



5.
To obtain the pseudo vertical long axis scout using the image below, draw a line that connects the apex to the middle of the mitral valve plane.

[image: image13.png]



6.
Using the image from series 2 that identifies the largest view of the left ventricle.  First draw a line through the mitral valve plane.  Next draw a line that connects the apex to the middle of the mitral valve plane.

[image: image14.png]é ac‘.‘hw




7.
Using the resulting image from series 3, identify the left atrium _______ and the left ventricle______.

Draw a line through the mitral valve plane.

[image: image15.png]



8.
Using the last image from series 4, place a dot on the mitral valve plane and the apex.  Draw a line from the middle of the mitral valve plane to the apex.  Beginning at the mitral valve plane draw 10 lines perpendicular to the mitral valve/apex line.

[image: image16.png]



9.
Using the image below identify the two attachments of the right ventricle to the left ventricle.

[image: image17.png]



10.
Identify the middle of the left ventricle.__________

[image: image18.png]



send copy to mrc
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10. APPENDIX

1.
Trainer Contact Information

2.
Summary Table of Certification Requirements for all Baseline Procedures

3.
Summary Table of Requirements for Maintaining Certification for all Baseline Procedures

4.
Overview of all QC Activities by Baseline Procedure

1.
TRAINER CONTACT INFORMATION

Data Management

Bonnie Lind

MESA Coordinating Center

1501 4th Avenue, Suite 2105

Seattle, WA 98101

Phone:
206-685-7123

Fax:
206-616-4075

E-Mail:
bklind@u.washington.edu
Norma Dermond

MESA Coordinating Center

1501 4th Avenue, Suite 2105

Seattle, WA 98101

Phone:
206-685-7123

Fax:
206-616-4075

E-Mail:
ndermond@u.washington.edu
Dietary Assessment Questionnaire

Elizabeth Mayer-Davis

Dept. of Epidemiology and Biostatistics

School of Public Health

University of South Carolina

Columbia SC 29208

Phone:
803-777-6888

Fax:
803-777-0944

E-Mail:
ejmayerd@sph.sc.edu
Interviews

Joel Hill

Johns Hopkins University School of Medicine

Department of Epidemiology

2024 E. Monument, Suite 2-613

Baltimore, MD 21205

Phone:
410-614-0740

Fax:
410-614-9625

E-Mail:
jghill@welchlink.welch.jhu.edu
Sharon Jackson

WFU School of Medicine

Department of Public Health Sciences

Medical Center Boulevard

Winston-Salem, NC 27157-1063

Phone:
336-716-3406

Fax:
336-716-5425

E-Mail:
sjackson@wfubmc.edu
Anthropometry

Sujata Jinagouda

Los Angeles Diabetes Center

330 S. Garfield Avenue, Suite #308

Alhambra, CA 91801

Phone:
626-979-4920

Fax:
626-458-9322

E-Mail:
sjinagouda@mednet.ucla.edu
Seated Blood Pressure

Steven Shea

Columbia University - Box 86

630 W. 168th Street

PH 9 East Room 105

New York, NY 10032

Phone:
212-305-9379

Fax:
212-305-9349

E-Mail:
ss35@columbia.edu
Supine ABI

Michael Criqui


University of California, San Diego

Stein Clinical Research Bldg., Room 349

9500 Gilman Drive

La Jolla, CA 92093-0607

Phone:
858-534-3722

Fax:
858-534-8625

E-Mail:
mcriqui@ucsd.edu
ECG

Ronald Prineas

EPICARE CENTER

Department of Public Health Sciences

Wake Forest University Medical School

2000 West First Street

Winston-Salem, NC 27104

Phone:
336-716-7441

Fax:
336-716-0834

E-Mail:
rprineas@wfubmc.edu
Farida Rautaharju

EPICARE CENTER

Department of Public Health Sciences

Wake Forest University Medical School

2000 West First Street

Winston-Salem, NC 27104

Phone:
336-716-0833

Fax:
336-716-0834

E-Mail:
frautaha@wfubmc.edu
Laboratory Procedures

Elaine Cornell

University of Vermont - Pathology

Colchester Research Facility

208 South Park Drive, Suite 2

Colchester, VT 05446

Phone:
802-656-8963

Fax:
802-656-8965

E-Mail:
ecornell@salus.uvm.edu
CT

Robert Detrano

Harbor-University of California at Los Angeles

Research and Education Institute

1124 West Carson Street

Torrance, CA 90502-2064

Phone:
310-222-5290

Fax:
310-533-1616

E-Mail:
rdetrano@rei.edu
Nathan Wong

Heart Disease Prevention Program

C240 Medical Sciences I

University of California, Irvine

Irvine, CA 92697

Phone:
949-824-5561

Fax:
949-824-5567

E-Mail:
ndwong@uci.edu
J. Jeffrey Carr

WFU School of Medicine

Radiology/MRI

Medical Center Boulevard

Winston-Salem, NC 27157

Phone:
336-716-2478

Fax:
336-716-1278

E-Mail:
jcarr@wfubmc.edu
Ultrasound

Daniel O’Leary

Department of Radiology

Tufts-New England Medical Center

Box 380 - 750 Washington Street

Boston, MA 02111

Phone:
617-636-8050

Fax:
617-636-0041

E-Mail:
daniel.oleary@es.nemc.org
Joseph Polak

Department of Radiology

Brigham & Women’s Hospital

75 Francis Street

Boston, MA 02115

Phone: 
617-732-7255

Fax:
617-277-8331

E-Mail:
polak@ulna.bwh.harvard.edu
Laurie Funk

1401 Birch Road

Lebanon, PA 17042

Phone:
717-228-3750

Fax:
717-274-0133

E-Mail:
lrcfunk@iw1.net
MRI

David Bluemke

Johns Hopkins Hospital, School of Medicine

Department of Radiology

MRI 143 - Nelson Basement

600 N. Wolfe Street

Baltimore, MD 21287

Phone:
410-955-4062

Fax:
410-955-9799

E-Mail:
dbluemke@rad.jhu.edu
Linda Wilkins

MRI Reading Center Coordinator

Johns Hopkins Hospital, School of Medicine

Department of Radiology

MRI 143 - Nelson Basement

600 N. Wolfe Street

Baltimore, MD 21287-2182

Phone:
410-955-8216

Fax:
410-614-3896

E-Mail:
lwilkins@rad.jhu.edu

Gina Tritle

Division of Epidemiology

University of Minnesota

School of Public Health

1300 S. 2nd St., Suite 300

Minneapolis, MN  55454-1015

Phone:
612-626-8876

Fax:


E-Mail:
tritle@epi.umn.edu
2.
SUMMARY OF CERTIFICATION REQUIREMENTS

	#
	Exam Component
	Requirements*

	1.
	Data Manager


	1. Read Section 6 in the MOP 

2. Attend central training in Seattle –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 (if necessary), transmit (to the CC) and track an entire set of forms.

	2.
	Dietary Questionnaire
	1. Read Section 3.4.9 in the MOP for the diet assessment instrument.

2. Practice the presenting the form and giving instructions as many times as necessary depending on previous experience.

3. Administer the questionnaire to 5 volunteers.

4. Audiotape 2 of the above sessions (having volunteers complete the forms) and edit the forms.

5. Be observed and evaluated during 1 of the sessions by FC study coordinator (or a staff person certified for interviews) according to the (diet and vitamin) certification checklists.

6. Send tapes and corresponding forms to the Diet Assessment Center (DAC).


7. Send checklists to CC.

	3.
	Other Interviewer-Administered Questionnaires (medical history, and medications)
	1. Read the interviewing protocol in the MOP 

2. Practice the questionnaire as many times as necessary depending on experience (( 5 times).

3. Conduct and audiotape 3 sets of interviews with 3 different volunteers.

4. Send all 3 sets of completed forms and tapes to the study certifier for review.

	4.
	Self-Administered Questionnaires

(personal history, physical activity, health and life, neighborhood)
	1. Read the section in the MOP relating to the self-administered questionnaires.

2. Study the script of instructions to participants, and practice as many times as necessary depending on previous experience (( 5 times).

3. Conduct and audiotape the script of instructions for 3 sets of questionnaires with 3 volunteers.  (For Physical Activity form, also record q1-q2.)

4. Send all 3 sets of completed forms and tapes to the study certifier for review.

	5.
	Anthropometry
	1. Read Section 3.5.1 in the MOP.

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

3. Perform all anthropometric measurements on 5 volunteers and be observed and evaluated using certification checklist.  Compare measurements with the trainer’s results.

4. The readings between trainer and trainee must be within ± 1 cm for height, ± 1 lb for weight, ± 2 cm for waist and hip measurements.

1. 4.
Send checklists to CC.

	6.
	Seated Blood Pressure
	1. Read the blood pressure protocol in the 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.

2. Send checklists to CC.

	7.
	Supine Ankle Brachial Index (ABI)
	1. Read the ABI protocol in the MOP.

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

3. If a technician has never previously performed ABI measurements, 10-20 practice measurements are required before continuing with the certification process.

4. Perform and pass 1 ABI procedure examination on a volunteer in accordance with certification checklist under supervision of the lead staff person in the clinic.

5. Send checklists to CC.

	8.
	ECG
	1. Read the ECG protocol in the MOP and the GE/Marquette MAC 1200® Manual regarding data entry.

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

3. If a technician has never done ECGs before, he/she is required to perform 20 practice ECGs before continuing with the certification process.

4. Perform and transmit 5 ECGs of adequate quality to the ECG RC under observation by supervisory personnel and in accordance with certification checklist.

5. Send checklists to CC.

	9.
	Phlebotomy
	1. Read MESA’s Laboratory 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 LCBR.

5. Send exams and checklists to LCBR and CC.

	10.
	Blood Processing
	1. Read MESA’s Laboratory 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 in the clinic.

4. Pass written examination prepared by LCBR.

5. Send exams and checklists to LCBR and CC.

	11.
	CT
	1. Read and understand the CT protocol in the 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 (E) quality to the CT RC and in accordance with the checklist.

4. 3.
For non-centrally trained technicians, send checklists to CC.

	12.
	Ultrasound
	1. Read Section 3.8 in the MOP.

2. Undergo central training at URC.

3. Watch HDI/PulseWave( video.

4. Perform 10 studies of each type (carotid IMT, carotid distensibility, brachial reactivity, and arterial pulse wave) and transmit to URC for assessment using certification checklists.

5. Repeat the arterial pulse wave procedure 3 times on the same subject (within15-30 minute period) with no smoking, food consumption, or medication intake by the subject between procedures.  

6. Send results to URC.

	13.
	MRI
	1. Read and have complete understanding of Section 3.9 in the MOP, including the ability to recognize a MESA alert (see 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.

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


*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.  (Note: no certification checklist is required for interviews since tapes are sent to outside certifiers to be reviewed.  Also, no checklists are required at the FCs for ultrasound as images will be reviewed for quality according to the checklists centrally at the URC.).

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

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

3.
SUMMARY OF REQUIREMENTS FOR MAINTAINING CERTIFICATION

	#
	Exam Component
	Requirements

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

2.
Repeat original certification process prior to each new examination cycle.

	2.
	Dietary Questionnaire
	1.
Administer questionnaire (i.e. present form and read instructions) to ( 6 MESA participants every 2 months.

2.
Be observed in person and evaluated by study coordinator (or FC interviewer supervisor) according to the supervisor checklist bimonthly for the first month, 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, and completes supervisor checklist.

4.
Send checklists to CC monthly.

5.
Repeat original certification process prior to each new examination cycle and as needed based on quality reviews by the DAC.

	3.
	Other Interviewer-Administered Questionnaires (medical history, and medications)
	1. Read the interviewing protocol in the MOP.

2. Administer questionnaires to ( 5 MESA participants every 2 months.

3. Be observed in person and evaluated by the FC interviewer supervisor according to the supervisor checklist bimonthly for the first month, then quarterly.

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

5. Send checklists to CC monthly.

6. Repeat original certification process prior to each new examination cycle.

	4.
	Self-Administered Questionnaires

(personal history, physical activity, health and life, neighborhood, forms)
	1.
Administer questionnaire (i.e. present form and read instructions) to ( 6 MESA participants every 2 months.

2.
Be observed in person and evaluated by study coordinator (or FC interviewer supervisor) according to the supervisor checklist bimonthly for the first month, 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, and completes supervisor checklist.

4.
Send checklists to CC monthly.

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

	5.
	Anthropometry
	1.
Perform all anthropometric measurements on ( 6 MESA participants every 2 months.

2.
Be observed and evaluated by the anthropometry FC supervisor according to supervisor checklist bimonthly for 1st month, then quarterly.

3.
Send checklists to CC monthly.

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

	6.
	Seated Blood Pressure
	1.
Perform the blood pressure procedure on ( 6 MESA participants every 2 months.

2.
Be observed and evaluated by the blood pressure FC supervisor according to supervisor checklist bimonthly for the 1st month, then quarterly.

3.
Send checklists to CC monthly.

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

	7.
	Supine Ankle Brachial Index (ABI)
	1.
Perform the ABI procedure on ( 6 MESA participants every 2 months.

2.
Be observed and evaluated by the ABI FC supervisor according to supervisor checklist bimonthly for the 1st month, then quarterly.

3.
Send checklists to CC monthly.

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

	8.
	ECG
	1.
Perform ECG procedures of acceptable quality on ( 6 MESA participants every 2 months.

2.
Be observed and evaluated by the ECG FC supervisor according to the supervisor checklist bimonthly for the 1st month, then quarterly.

3.
Send checklists to CC monthly.

4.
Repeat original certification process prior to each new examination cycle and as needed based on routine CERC data quality reviews.

	9.
	Phlebotomy
	1.
Perform the phlebotomy procedure on ( 6 MESA participants every 2 months.

2.
Be observed and evaluated by the phlebotomy FC supervisor according to the supervisor checklist bimonthly for the 1st month, then quarterly.

3.
Send checklists to LCBR and CC monthly.

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

	10.
	Blood Processing
	1.
Perform the processing procedure on ( 4 MESA participants every month.

2.
Be observed and evaluated by the blood processing FC supervisor according to the supervisor checklist weekly for the 1st month, then monthly.

3.
Send checklists to LCBR and CC monthly.

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

	11.
	CT
	1.
Perform CT procedures of acceptable quality on  ( 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 bimonthly for the 1st month, then quarterly.

3.
Send checklists to CC monthly.

4.
Repeat original certification process prior to each new examination cycle and as needed if data quality is not acceptable based on CT RC review.


	12.
	Ultrasound
	1.
Perform the all 3 ultrasound procedures and the arterial pulsewave procedure on ( 4 MESA participants every month, maintaining acceptable data quality at determined by URC.

2.
Be observed and evaluated by another certified FC sonographer according to the supervisor checklist at the request of the URC.

3.
Send checklists to CC.

4.
Repeat original certification process prior to each new examination cycle and as needed if data quality is not acceptable based on URC review.

	13.
	MRI
	1.
Perform MRI procedures of acceptable quality on ( 4 MESA participants every month.

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

3.
Send checklists to CC monthly.

4.
Repeat original certification process prior to each new examination cycle and as needed if data quality is not acceptable based on MRC review.


4.
OVERVIEW OF QC ACTIVITIES -- MESA BASELINE EXAMINATION

	QA/QC Activity
	Anthropometry
	Seated Blood Pressure
	Supine Ankle Brachial Index

	QA ACTIVITY:
	
	
	

	Training
	central (Chicago) or train/certify locally
	central (Chicago) or train/certify locally
	central (Chicago) or train/certify locally

	Certification --observed performance
	perform procedure 5x w/Certification Checklist
	perform procedure 5x w/Certification Checklist
	perform procedure 1x w/Certification Checklist

	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
	supervisor Checklist quarterly
	supervisor Checklist quarterly 
	supervisor Checklist quarterly

	Recertification
	before each new exam cycle
	before each new exam cycle
	before each new exam cycle

	Equipment Maintenance
	daily and when equipment is moved
	daily for cuffs and weekly for machine
	daily on all equip and cap-tightness monthly

	Repeat Studies
	waist & hip per QC repeat schedule
	seated BP per QC repeat schedule
	ABI per QC repeat schedule

	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
	inter/intra tech variability, as needed


OVERVIEW OF QC ACTIVITIES -- MESA BASELINE EXAMINATION 

	QA/QC Activity
	Electrocardiogram (ECG)
	Diet Assessment Questionnaire
	Other Interviewer- Administered Forms

	QA ACTIVITY:
	
	
	

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

	Certification
	required
	required
	required

	--observed performance
	Perform and transmit 5x using Cert. Checklist 
	5x; tapes sent to DAC
	3x; tapes sent to Joel Hill

	FC QC ACTIVITY:
	
	
	

	Maintaining Certification
	
	
	

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

	--Technician observation
	Supervisor Checklist quarterly
	Supervisor Checklist quarterly
	Supervisor Checklist quarterly 

	Recertification
	before each new exam cycle
	before each new exam cycle
	before each new exam cycle

	Equipment Maintenance
	No manual calibration required
	NA
	NA

	Repeat Studies
	3 ECGs per visit
	None
	None

	RC QC ACTIVITY:
	
	
	

	Data Transmission Monitoring
	Quarterly report by CERC
	Quarterly report by DAC
	NA

	Technician Monitoring/ Feedback
	Quality grade report quarterly
	Report on quality quarterly
	NA

	Repeat Studies
	NA
	NA
	NA

	CC QC ACTIVITY:
	
	
	

	Data monitoring
	Quarterly
	Quarterly
	Quarterly

	Repeat Study analyses
	Periodic analysis of main study repeat (x3) data
	NA
	NA


OVERVIEW OF QC ACTIVITIES -- MESA BASELINE EXAMINATION 

	QA/QC Activity
	Phlebotomy
	Lab Processing
	Carotid IMT

	QA ACTIVITY:
	
	
	

	Training
	central (Chicago) or train/certify locally
	central (Chicago/VT) or train/certify locally
	central (Boston) or train/certify locally

	Certification
	required
	required
	required

	--observed performance
	1x w/Certification Checklist
	1x w/Certification Checklist
	10x w/Certification Checklist; tapes to RC

	--other
	Written exam
	Written exam
	NA

	FC QC ACTIVITY:
	
	
	

	Maintaining Certification
	
	
	

	--Performance frequency
	6x every 2 months
	4x every month
	4x each of the 3 US every month

	--Technician observation
	Supervisor Checklist quarterly
	Supervisor Checklist quarterly
	Supervisor Checklist upon request by URC or CC

	Recertification
	Before each new exam cycle 
	Before each new exam cycle
	As requested based on RC QC or before each new exam cycle

	Equipment Maintenance
	NA
	Daily Temp. Checks
	By GE equipment service rep annually

	Repeat Studies
	NA
	Blind duplicate 20%
	per QC repeat schedule

	RC QC ACTIVITY:
	
	
	

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

	Technician Monitoring/ Feedback
	Phlebotomy/ venipuncture problems reported quarterly for SC rpt
	Processing times, etc. reported quarterly for SC report
	Monthly QC Report with quality grades and reader comments; site visits as needed

	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
	Intra/inter reread and repeat as needed


OVERVIEW OF QC ACTIVITIES -- MESA BASELINE EXAMINATION

	QA/QC Activity
	Carotid Distensibility
	Brachial Reactivity
	HDI Pulse Wave Form

	QA ACTIVITY:
	
	
	

	Training
	central (Boston) or train/certify locally
	central (Boston) or train/certify locally
	central (Boston) or train/certify locally

	Certification
	required
	required
	required

	--observed performance
	10x w/Certification Checklist; tapes to RC
	10x w/Certification Checklist; tapes to RC
	10x w/Certification Checklist; tapes(RC

	FC QC ACTIVITY:
	
	
	

	Maintaining Certification
	
	
	

	--Performance frequency
	4x each of the 3 US every month
	4x each of the 3 US every month
	4x every month

	--Technician observation
	Supervisor Checklist upon request by URC or CC
	Supervisor Checklist upon request by URC or CC
	Supervisor Checklist upon request by URC or CC

	Recertification
	As requested based on RC QC or before each new exam cycle
	As requested based on RC QC or before each new exam cycle
	As requested based on RC QC or before each new exam cycle

	Equipment Maintenance
	By GE equipment service rep annually
	By GE equipment service rep annually
	By HDI equipment service rep annually

	Repeat Studies
	per QC repeat 
	per QC repeat 
	per QC repeat 

	RC QC ACTIVITY:
	
	
	

	Data Transmission Monitoring
	Quarterly report by URC.
	Quarterly report by URC.
	Quarterly report by URC.

	Technician Monitoring/ Feedback
	Monthly QC Report with quality grades and reader comments; site visits as needed
	Monthly QC Report with quality grades and reader comments; site visits as needed
	Monthly QC Report with quality grades and reader comments; site visits as needed

	Repeat Studies
	Per QC repeats 
	Per QC repeats 
	NA

	CC QC ACTIVITY:
	
	
	

	Data monitoring
	Quarterly
	Quarterly
	Quarterly

	Repeat Study analyses
	Intra/inter reread and repeat as needed
	Intra/inter reread and repeat as needed
	Intra/inter repeat as needed


OVERVIEW OF QC ACTIVITIES -- MESA BASELINE EXAMINATION 

	QA/QC Activity
	MRI
	CT

	QA ACTIVITY:
	
	

	Training
	central (Baltimore/Chicago) 1-2 technicians
	central (LA/Wake) 1-2 technicians

	Certification
	required
	required

	--observed performance
	1x w/Certification Checklist; transmit 10 studies4(RC
	3x w/Certification Checklist; 3 transmitted(RC

	--other
	Written exam
	

	FC QC ACTIVITY:
	
	

	Maintaining Certification
	
	

	--Performance frequency
	4x every month
	6x every two months

	--Technician observation
	Supervisor Checklist quarterly
	Supervisor Checklist quarterly

	Recertification
	before each new exam cycle
	before each new exam cycle

	Equipment Maintenance
	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 

	RC QC ACTIVITY:
	
	

	Data Transmission Monitoring
	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
	5% inter- and intra- re-reads
	5% inter- and intra- re-reads

	CC QC ACTIVITY:
	
	

	Data monitoring
	Quarterly
	Quarterly

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