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SECTION 1: OVERVIEW AND CLINIC EQUIPMENT


1.1
MESA Exam 4 Brief Overview

Welcome to Exam 4 of the Multi-Ethnic Study of Atherosclerosis (MESA)! You all have done a wonderful job recruiting for and completing the crucial first three parts (Exams 1–3) of this vitally important national research project that will influence diagnosis and treatment of cardiovascular diseases over the next several decades. 
Now onward! As we continue on, keep the above in mind when you perform the procedures on those gracious and willing participants. The ultimate value of this study depends on you and on the quality of the data that you collect.

1.1.1
Purpose and Objectives

1.1.1.1
The purpose of MESA is to study subclinical cardiovascular disease (CVD). Subclinical diseases are those detected by non-invasive procedures, such as ECG and ultrasound, before they have produced any clinical signs or symptoms. 


1.1.1.2
The primary objectives of MESA are to determine:


(
What factors influence the progression of mild subclinical disease to more severe subclinical disease?


(
What factors influence the progression of subclinical disease to clinical disease?


1.1.1.3
The secondary objectives of MESA are to:


(
Assess ethnic, age, and gender differences in subclinical CVD prevalence and risk of progression


(
Describe the interrelationships of established risk factors for subclinical CVD with new risk factors that are identified by the MESA study


(
Develop population-based methods, suitable for application in future screening and intervention studies, to identify asymptomatic individuals who are at high risk for subclinical CVD.


1.1.2
Brief Description of the MESA study 

1.1.2.1
MESA has been designed as a large and complex long-term study. MESA has recruited a cohort of nearly 6,800 men and women ages 45–85. Approximately 38% of the cohort are Caucasian, 28% African-American, 23% Hispanic, and 11% Asian, predominantly of Chinese descent. 

1.1.2.2
The cohort was recruited from the following six field centers (ID number in parentheses):


(
Wake Forest University, Winston-Salem, NC (3)


(
Columbia University, New York, NY (4)


(
Johns Hopkins University, Baltimore, MD (5)


(
University of Minnesota, Minneapolis-St. Paul, MN (6)


(
Northwestern University, Chicago, IL (7)


(
UCLA, Los Angeles, CA (8) 

1.1.2.3
In Exam 1, there were 6 Reading and Labs Centers. These centers are located at:

 
(
Harbor-UCLA (CT RC)


(
Johns Hopkins University (MRI RC)


(
Tufts-New England Medical Center (Boston, Ultrasound RC)


(
Wake Forest University (ECG RC)


(
University of Minnesota (Lipid Lab) 


(
University of Vermont (Central Blood Lab)

· University of Vermont (Lab Repository) 


1.1.2.4
The Coordinating Center at the University of Washington (Seattle) continues to coordinate all aspects of the study, including development of the Manual of Operations, development of data entry and management software, quality control, and statistical analysis of the data for publication in academic journals.


1.1.2.5
Funding for MESA is provided by the National Heart, Lung, and Blood Institute (NHLBI), a division of the National Institutes of Health. The Project Office from NHLBI also provides scientific leadership to the study. 


1.1.2.6
The entire MESA project will take 10 years to complete. The first 18 months of the study were devoted to protocol development, staff training, and pilot testing. MESA Exam 1 (i.e. the “Baseline Exam”) took place over a two-year period, beginning in late July 2000. The second and third exams each required about 18 months to complete, and the fourth exam will require just under two years to complete. During these four exams, participants will also be contacted by telephone every 6–9 months to determine whether any medical events have occurred. The final 18 months of the study will be dedicated to close out and data analysis for publication.


1.1.3
Events
In MESA, an “event” is the development of a medical condition requiring participant hospitalization or other specified types of treatment, or the death of a participant. In MESA, we are particularly interested in collecting data about myocardial infarction (MI or “heart attack”), stroke, transient ischemic attack (TIA or “mini-stroke”), angina, congestive heart failure (CHF), peripheral vascular disease (PVD), and death. When an event occurs, we will collect a separate set of data based on hospital and physician records and on interviews with participants or their proxies.


1.1.4
How to use this manual


This manual contains step-by-step instructions for completing all of the components in Exam 4 of the MESA study. Many of the steps and clinic procedures are the same as for “MESA Exams 1–3”; thus where appropriate the previous manuals of operation should be consulted.
You should carefully study all sections that relate to procedures that you will be performing, and you should keep this manual as well as the exam 1 manual of operation handy as references. If you have questions about anything in the manual, please direct them to your Study Coordinator. 
1.2
 Supplies and Equipment

Most supplies and equipment needed for Exam 4 are similar to that of Exams 1–3. New equipment required is listed first, followed by those the FCs should already be familiar with. Each clinic should be equipped with the following supplies and equipment:
1.2.1

Equipment Already Provided by the Coordinating Center

(
Computers, scanners, and printers


1.2.2
Phlebotomy and Laboratory Supplies being Provided by the Central Laboratory

(
5 mL SCAT-1 tubes


(
8 mL Cell Preparation tubes


(
Cryogenic vials (0.5 mL, 2.0 mL)


(
Nalgene Freezing container #2 'Mr. Frosty' (for cell prep) (Nalge#5100-001)


(
15 mL centrifuge tubes (for cell prep)


(
Freezing Media A and B


(
PBS (phosphate buffered saline)


(
Acetic acid (for urine)


(
ACD/dextran (for red cell membranes)


1.2.3
Equipment & Supplies Already Purchased and available at Field Centers

1.2.3.1
Laboratory and Phlebotomy Equipment


(
Two Centrifuges with temperature control, 2,000 g‑force minimum, swinging bucket, and test tube holders (adaptors), e.g., IEC Centra CL3R with CL3R swinging bucket rotor (#243) and aerocarrier tube holder for IEC 243; adapters need are #6561E, 6561E, 6562E, 6566E.


(
Harvard Trip Balance / Pan balance, VWR # 12344-051


(
Water tubes for balancing the centrifuge, VWR # 21008-102 


(
Freezer (‑70 C or colder)


(
Refrigerator for storage of special blood tubes, media, etc (can be a household fridge, should not be used to store food, from Sears or a similar store)


(
Test tube racks / cryovial racks (Simport # T315)


(
Fixed volume pipettes with tips (MLA) and regular adjustable pipettes (Rainin, Finn, etc) with tips.  Volumes needed to pipette: 225 ul, 0.5 ml, 1.0 ml (200 to 1000 ul), 3 to 5 ml, 9 ml, and 14 ml.


(
Graduated cylinder, Lab Safety 25 ml Nalgene 9A-22763 


(
Blood tube rocker (Thermolyne Labquake Tube Shakers C400-110)


(
Blood tube racks, Fisher Scientific # 60914764 


(
Stopwatches or timers, VWR # 62344-756


1.2.3.2
Phlebotomy and Laboratory Supplies


(
Butterfly needles (21 G) with luer adapter 


(
Vacutainer barrels 


(
Tourniquets #CK1126


(
Alcohol prep pads # 10-3001


(
Gauze (2x2) Kendall # 1806


(
Surgical tape - paper tape 3 M durapore


(
Band‑aids (first –aid) # 1290033


(
Blood collection tubes:

- 10 ml Serum (red-top) tubes 

- 10 ml EDTA (purple-top) tubes 

- 4.5 ml Citrate (blue-top) tubes 


(
Polypropylene (or polystyrene) disposable test tubes (10-15 mL) for pooling samples


(
Revco Boxes and dividers (Revco box # 5954 with Revco 10x10 grid # 5958)


(
Isopropyl alcohol


(
Distilled water


(
10% bleach solution (or approved biohazard disinfectant)


1.2.3.3
Shipping Supplies 


(
Styrofoam/insulated boxes (Polyfoam Packer # 355-CS for frozen shipments, #33- 12KD for refrigerated shipments)


(
Ziplock bags for freezer boxes


(
Dry ice 


(
Ice (gel) packs


(
Absorbent material (old newspaper or paper towels) for layering between dry ice


(
Elastic bands for freezer boxes 


(
Packing tape

SECTION 2: OVERVIEW OF EXAM 4 COMPONENTS 

2.1 Summary of Exam 4 components 

2.1.1
Exam 4 Procedures:

1. Anthropometry 

2. Seated Blood Pressure 
3. Phlebotomy 

4. Ultrasound IMT

5. CT Examination

2.1.2
Exam 4 Forms

2.1.2.1
Clinic Examination Data Forms and Questionnaire

1. Clinic Reception 

2. Clinic Check-off Sheet 

3. Anthropometry

4. Seated Blood Pressure
5. Sleep History
6. Personal History 

7. Medical History 

8. Medications 

9. Health & Life 

2.1.2.2 Reading Center Completion Forms

1. Phlebotomy Completion

2. Lab Processing

3. MRI Exclusion & Completion (ancillary studies)
4. CT Exam Completion

5. Ultrasound IMT (ancillary studies)
2.1.3
Surveillance Phone Call Forms and Questionnaires: 

1. Participant tracking

2. Contact Log

3. Contact Cover Sheet

4. General Health

5. General Health – Death

6. Death Information

7. Specific Medical Conditions

8. Specific Medical Procedures

9. Other Admissions

SECTION 3: CLINIC QUESTIONNAIRES & EXAMINATION SEQ CHAPTER \h \r 1
3.1 
Pre-Exam Activities


3.1.1 
Preparatory Activities Prior to Participant Arrival

For participants due to have an Exam 4 visit, s/he should be contacted at minimum one week prior to their planned appointment date. During this contact, the Sixth Follow-up Phone interview will be completed (see section 7), an Exam 4 appointment scheduled, and if applicable, appointments for CT and/or MRI. 
The purpose of completing the Pre-Exam 4 Phone Call questionnaire is to obtain the most recent information on the participants’ health status as well as events and recent radiation (CT, X-ray) exposures, which may affect their ability to participate in the Exam 4 CT component.

Preparatory steps prior to clinic visits are the same as for MESA Exam 1–3. In addition, the Contact History Sheet and Participant Data Report (a summary of data from the participant’s Exam 1–3 visits) should be printed, the Sixth Follow-up Phone Call forms should be available, and both should be reviewed for completeness prior to the participant’s arrival. Any information missing should be noted and obtained.


1.
Calendars, Report, and Forms


1.1
The data manager should print out the Daily Calendar showing clinic visits scheduled for the following day. The Calendar lists the preferred language of each person scheduled for a clinic visit, which will help you to determine how many sets of language-specific forms you will need for the day.


1.2
For each participant on the Daily Calendar, print the Contact History Sheet and the Participant Data Report and have his/her Surveillance Phone Call forms available. Some questionnaires and procedures will require information from the Participant’s Data Report.


1.3
Print a complete set of Exam 4 forms for each participant scheduled. These will be pre-printed with participant IDs and can be printed as far in advance as you would like. Forms can be printed in English or Spanish via the clinic software and master copies of the Chinese versions of the forms may be reproduced as needed. Because the ID number is not pre-printed on the Chinese forms, the participant ID will need to be hand-written on each form. For each participant, gather all the forms required for a visit, including the informed consent and medical release, and place into the participant’s binder. Make sure his/her ID matches the binder. 


2.
Supplies and Equipment


2.1
Set up vacutainer and aliquoting tubes on the racks and attach the pre-printed labels to the tubes. Place all phlebotomy supplies on the blood drawing table (21 g, luer adaptor, vacutainer barrel, tourniquet, alcohol pad, gauze 2x2, surgical tape, Band-Aid).


2.2
Make sure that the examination rooms are clean and have clean linen. 

2.3
Prepare the participants’ gowns or (scrubs) and slippers. 


2.4
Prepare the examination room for seated BP, anthropometry measurement, etc. Check all instruments that will be used for the examination.


2.5
Make sure a snack will be available for the participants.


3.
Staffing

3.1
Prepare staff assignment sheet and make sure everyone knows his/her responsibilities. This is particularly important if you schedule a large number of participants on a given day.

3.2 If participants have been scheduled for CT or MRI, make sure that the respective technicians have the participant schedule and forms.



3.1.2
Instruction to Participants before the Clinic Visit 

Mail instructions to the participant 7–10 days before the clinic visit and explain them over the telephone when you schedule the visit. If possible, make a reminder call to the participant the day before the clinic visit and reiterate the instructions. (If the participant is acutely ill—e.g. “flu” or bronchitis—when you make this reminder call, tell him/her not to come to the clinic. Arrange to contact him/her again to reschedule when he/she has recovered.) Before the examination, make sure the participants understand the following instructions.


1.
Participants must fast (except water) for at least 12 hours before the examination. Instruct them to consume dinner at least 12 hours before their scheduled appointment at the clinic. Only water and prescription medications are permitted from dinner until the start of the examination the next morning. 


2.
Participants should avoid heavy exercise during the 12 hours before the visit. 

3.
Participants should not smoke on the morning of the visit.


4.
Participants should bring all current medications, both prescription and over-the-counter, including vitamin preparations, dietary supplements, injectable medicines such as insulin, inhalers, patches, and herbal remedies to the clinic. If the participant forgets to bring the medications, schedule another clinic visit to obtain this information or collect the information when the participant returns for imaging procedures.


5.
Participants should bring the name and complete address of their personal physician or health plan, particularly if they wish to have examination results sent to that provider. 
3.2 
Examination Guidelines


I.
MESA EXAM 4 GUIDELINES 

The MESA Exam 4 will be scheduled over a 20-month period, beginning September 1, 2005. The examination will include several questionnaires and procedures (i.e., anthropometry, blood pressure measurement, fasting blood collections, etc.). Selected participants will have a CT exam and/or an MRI exam. We estimate that the complete examination including CT and/or MRI will require about six hours. The examination may be performed in one day or over several days. However, every effort should be made to perform all the components of the examination within a four-week period. Clinics may vary the exam sequence if needed; but all components of Exam 4 must be completed.

1.  
A pregnancy test should be performed within 48 hours before the CT exam in all women of child-bearing potential who are scheduled to have a CT exam. This could be done in the clinic or in the Radiology Department. 


2.
Questionnaires and clinic procedures should be performed before the CT and/or MRI exams. 

3.
Anthropometry and blood collection should be performed while the participant is fasting. (If participant is not fasting, record date and time he/she last ate or drank.) Blood pressure measurement should be done before venipuncture. CT, MRI, and questionnaires do not require fasting.

4. 
Blood drawing should be done after a 12-hour fast and before 12:00 noon. 


II.
EXAMINATION ORDER

Guidelines for clinic order are similar to that of Exams 1–3. Many elements are left to the discretion of the individual field center. A few key points are reiterated here:


1.
Resting blood pressures should be obtained after the subject has been in the seated position for at least five minutes. 

2.
Venipuncture should be performed in the fasting state after blood pressure measurement. If a participant comes to the clinic non-fasting, perform exam components that do not require fasting, and schedule the participant for another clinic visit for fasting blood collection. 


3.
Questionnaires may be administered at any time during the examination. During the interviews, make every effort to avoid distractions, ensure privacy, and maintain confidentiality for the participant. Do not conduct interviews during the snack or in the waiting area in the clinic.

III.
GUIDELINES FOR EXAMINATION OF DIABETIC PARTICIPANTS


1.
Diet-controlled diabetics must fast overnight and are treated the same as non-diabetics. 

2.
Diabetics taking oral hypoglycemic medications or insulin must fast overnight (unless a bedtime snack was prescribed by their physician) and to come to the clinic without taking their hypoglycemic medication. They should bring their morning medication dose with them to the clinic. Schedule all known diabetics taking oral hypoglycemic medications or insulin for examination as early as possible (before 9 a.m.). Draw fasting blood samples promptly on arrival at the clinic (after measuring blood pressure). Immediately following venipuncture, serve breakfast and instruct participants to take hypoglycemic medication as prescribed. 
3.3 
Clinic Reception & Clinic Check Off Forms

3.3.1
Clinic Reception

I. 
Purpose

As with Exam 1, the Exam 4 Clinic Reception Form is the means by which important information collected during the reception process is recorded for scanning into the clinic database. This form must be completed accurately to allow for the tracking of the participant’s progress through the study.

II.
Methods


1. 
General Instructions

1.1
The clinic reception process is very important in setting the participant’s frame of mind for the rest of the exam day. Greet each participant warmly as soon as he/she arrives at the clinic. (If a participant arrives at the clinic acutely ill—e.g., “flu” or bronchitis—do not continue with the clinic examination. Make arrangements to contact him/her to reschedule the appointment after he/she has recovered.) 


1.2
Instruct the participant to read the informed consent documents carefully, answer the questions at the end, and sign it (see section on informed consent). Once the participant has completed and signed the informed consent, the clinic visit will begin.


1.3
Ask the participant if he/she has any questions. After you have answered any questions, give the participant a gown (or robe) and slippers and take him/her to a dressing room to change. Provide a locker or other safe place for the participant’s clothing and any other items that need to be stored. Complete the Clinic Reception form. This concludes the Clinic Reception phase of the clinic visit.


2.
Specific Instructions for Completing the Clinic Reception Form


2.1
Because the Clinic Reception Form serves several important functions, a second staff member must review it before scanning. 


2.2
The Participant ID, Acrostic, Birth Date, QC ID, and Language spoken are preprinted on the form in the upper right corner.


2.3
In the Visit Date fields, record a two-digit month and day and a four-digit year (e.g., 09/25/2005). Whenever possible, the second appointment date for Exam 4, if any, should be entered on the form before scanning. If the second appointment cannot be scheduled before the form is scanned, the data manager should update the database as soon as the information is available.


2.4
In the Local Medial/Hospital Identification Number field, record the participant’s local hospital or medical record number. This number is not required, however.


2.5
In the Informed Consent Responses area, transcribe the responses from the participant’s consent form by filling the appropriate bubble.

2.6 In the Reception Interview area, ask the participant when they last ate or drank. Record the information in military (24:00 hours) time. Record the time, again in military time, when this form is being completed. 
The two times given are less than 8 hours apart; reschedule the visit or the fasting component of the exam.

Then ask if the participant has been ill in the last seven days (e.g., cold, flu, fever, vomiting.) If the participant responds “Yes,” inform the participant that the clinic exam cannot be completed at this time, thank him/her and reschedule another visit.

2.7  In the Interviewer ID field, record the ID number of the person who administered the Clinic Reception Form. 

2.8 In the Reviewer ID field, record the ID number of the person who reviewed the Clinic Reception Form.

3.3.2
Clinic Check Off Sheet 

I. 
Purpose

As with Exams 1–3, the Exam 4 Clinic Check off Sheet is the means to ensure that all parts of Exam 4 are completed or scheduled. This form must be completed accurately to allow for the tracking of the participant’s progress through Exam 4.


II.
Methods


1. 
General Instructions

1.1
The form should be filled out as completely as possible during the exam visit day. Make sure to schedule dates for the participant’s CT, MRI, and/or Ultrasound IMT examinations, if appropriate.


1.2
Provide the participant with appointment reminders for the CT, MRI, and/or Ultrasound IMT exams, if appropriate.


1.3
Ask the participant if he/she has any questions at exam exit time. After you have answered any questions, thank the participant. This concludes the Clinic check off sheet and the clinic visit day for the participant. 

2.

Specific Instructions for Completing the Clinic Check Off Sheet

2.1 The process in completing this form is the same as Exams 1–3. 
2.2 For each step/procedure, make certain to fill out the start and end time in the appropriate fields. Note any comments and record the Tech ID. 

2.3 Visit day progress order should be as recommended for the first five steps/procedures. The remainder of the procedures could be performed in any order. 

2.4 Check and note those participants selected to have CT and/or MRI in Exam 4. Call and schedule CT and/or MRI examinations if you have not done so and prepare appointment reminders to give to the participant on exit. Record the date and time for the appointment/s in the appropriate field. 

2.5 Do Not Scan this form! 

3.4 
Interviews - Questionnaires

3.4.1 
Interviewing Guidelines and Techniques


I.
GENERAL INTERVIEW INFORMATION


1.
Interviewer bias is any preference or inclination that creates a systematic difference between responses obtained by different interviewers. It can be affected by:

(
Respondent's perception of the interviewer and his/her reaction to that

(
Interviewer's perception of the respondent and his/her reaction to that


2.
Characteristics of a good interview

2.1
The interviewer creates a friendly, but businesslike atmosphere.


2.2
The respondent is at ease. Keep these factors in mind:


( 
the respondent may view a female interviewer as less threatening.


(
the respondent may view a much older interviewer as judgmental.


2.3
The interviewer obtains the answer to the question that is asked by:


(
proper use of probes and repeating a question rather than interpreting it.


2.4
The interviewer obtains clarification of confusing answers.


2.5
The interviewer gives only neutral responses to the respondent's answers.


2.6
The interviewer accurately records responses.

3.
Specific skills required for interviewers

3.1
The ability to ask questions at the correct pace and in a conversational tone.


3.2
A thorough knowledge of the questions and response categories (this will keep the interview flowing smoothly).


3.3
Knowledge of how and when to use probes.


3.4
The ability to think as an interviewer and to temporarily put aside other roles (e.g., researcher, health care provider).


3.5
The ability to maintain a positive attitude about the interview (this lets the respondent know that the interview is important).


3.6
The ability to keep some level of control over the interview process (e.g., by rewarding the respondent for answering questions but not for other behavior).


II.
INTERVIEWING TECHNIQUES


1.
Standardized Interviewing Technique

1.1
MESA is a collaborative study being conducted through six field centers located throughout the United States. In order to produce data that can be considered collaborative, MESA study designers must develop and use standardized approaches to train interviewers and collect information about participants. Standardization is achieved by using scripts in training, training supervisors centrally, establishing qualifications for supervisors, reviewing collected data, taping and reviewing interviews, and, finally, observing interviewers in the field. 
1.2 It is critically important that interviewers read the sections in this manual that are applicable to the questionnaires they will be administering.


III.
The INTERVIew

All interviews should be tape recorded for quality control purposes if the participant is willing to allow it.

The following procedures are recommended for a successful interview:


1.
Prior to the visit prepare all materials (e.g., appropriate report, forms, identification, stamped-self-addressed envelopes) that will be necessary for the interview.


2.
Find an area where both you and the participant can talk and write comfortably with minimal distractions.


3.
Make sure that the participant understands the questions and that you are interpreting the responses accurately. Do this by restating what you think the participant is telling you. At the same time, be careful not to impose your interpretations on the interview questions or the participant's comments.


4.
Convey your interest in the participant’s thoughts and feelings, but do your best to keep him/her focused on the interview questions. When the participant strays from a question, try to use what he/she is saying to redirect the conversation back to the interview questions. Give positive reinforcement for direct answers. If necessary, set time limits at the outset of the interview to encourage the participant to stay on track.


5.
Participants may try to convince you to answer certain questions for them. Let the participants know that you are interested in their answers.


6.
Be aware of any hearing and vision impairments and their effects on the participant's understanding of the interview questions. If necessary, read the interview questions to participants who have visual impairments or limited reading ability.


7.
Encourage, but do not force, participants to answer to all questions.


8.
If non-participants are present during the visit, address the participant directly and do not encourage conversation with other parties. If necessary, ask that you and the participant be left alone for a brief time to complete the questionnaire.


9.
Be able to adapt to interruptions. Let the participant know that you are willing to continue the interview after the interruptions are completed. 


10.
Make the interview a positive experience for the participant. React favorably to answers and give compliments, when appropriate.


11.
Give the participant clear information about when the next clinic visit will be conducted and follow through with the plans that you make. 

3.4.2
Participant Tracking Form


I.
Purpose

The Tracking Form is similar to and is an update of information collected during previous surveillance interviews. It allows us to collect information (name, address, telephone number, and email address) on the participant, his/her health care provider(s), and any proxies or contacts he/she may designate. We will use this information to contact and communicate with the participant and his/her physician(s), proxies, or other contacts. In Exam 4, this information needs to be reviewed and updated with any changes since form completion during the most recent follow-up contact.

This form is typically administered as part of the sixth follow-up interview process. If this has not occurred, it should be administered during the clinic exam. 


II.
Materials/Equipment

The participant’s personal address book, a phone book, and a computer will all be useful in helping participants find and record the information asked for on the Tracking Form. 


III.
Definitions


1.
Proxy. A person designated by the participant to knowledgeably answer questions about the participant, in the event that he/she is unable to answer. A proxy may, but does not have to, live with the participant and should be familiar with the status of the participant’s health.


2.
Contact. A person designated by the participant who may be relied upon to know the participant’s whereabouts. A contact does not live with the participant, but always knows how to get in touch with him/her. 


3.
Email address. A computer address where electronic mail is received e.g. bozo@clownmail.com.


4.
Second surname. Another last name used by the participant. Some participants (e.g., some members of the Hispanic population) use two last names. Also, some married women use both their maiden name and their husband’s last name. 


IV.
Methods



General instructions
1.1 The most recent data for this questionnaire will be pre-printed on the tracking form for the interviewer to compare and update any changes per participant response. 

1.2 Current information is essential for maintaining contact with participants and for communicating with their proxies, contacts, and health care providers. You should emphasize to the participants that the tracking form needs to be updated as completely and accurately as possible. Also encourage participants to designate as proxies only those people who are familiar with the status of their health, because it is the proxies who will answer health-related questions if the participant is unable to.

1.3 The interviewer should verify and clearly print, in ink and in capital letters, all changes in the appropriate spaces. The participant should not use a nickname in place of a full, legal name. He/she should provide an area code with each phone number, even if within the local calling area. Boxes/spaces for items of information that are not applicable should be left blank. You should verify health care provider information using a local telephone directory. Obtain missing information over the phone. 



Specific Instructions:



Ask the participant as outlined below to obtain participant information:

Section A. Participant Information:

Begin with, “Please VERIFY your name, address, telephone number(s), and email address (if you have one).” Note any changes in section “A”, “Changes” column. Then, ask the participant the following questions:

A1. “Do you plan to change your name within the next year?” (Note that this is question as well as questions A2 & A3 are not written in the form)
If “no”, continue to question A2.
If “yes”, ask, “what will your new last name be?” 
Record the information in section “A”, “Changes” column. Then, continue to the next question, A2.

A2. “Do you plan to be out of this area for an extended period of time (a month or longer) within the next year?” 
If “no”, continue to question A3.
If “yes”, ask, “approximately when will you leave and when will you return?” 
Record the month/year for both in section “A”, “Changes” column. Then, continue to the next question, A3.

A3. “Will there be a change in your local address within the next three months?” 
If “no”, continue to section B, contacts/proxies.
If “yes”, ask, “what will your new address be?” 

Record the street address, city, state, and ZIP code in section “A”, “changes” column. Then, continue with section B.



Section B. Contacts/Proxies Information:



“Please update the following information on people who are familiar with the status of your health AND who could help us contact you, if necessary. If possible, please include one person who lives with you and one who does not.” 



The participant should provide as much information as possible. Assist him/her, if necessary, in obtaining information. Record any changes regarding ‘proxies’ in the lines to the right of that particular ‘proxy’. 


If a ‘proxy’ was used to obtain the information on this form, the interviewer should check the appropriate box under the name of the ‘proxy’ person.



If the ‘proxy’ used to obtain the information on this form is not listed among the current proxies, ask the ‘proxy’ for his/her name, relationship to the participant, complete address, and telephone number. Fill the information in the spaces provided at the end of section B.

Section C. Health Care Providers Information:
“Please update the following information about your health care providers i.e. a clinic, doctor, nurse, or physician’s assistant who provides your usual medical care?” 

If the participant does not have a health care provider then the form is complete. Thank the participant.

If the participant has a health care provider, record any changes in the “Changes” column. The form is now complete. Thank the participant.

Remember to fill in the interviewer ID, reviewer ID and data entry ID at the end of the page.  
3.4.3 
Personal History


I.
Purpose

The Personal History questionnaire is used to collect information on socio-economic status (SES) and smoking and drinking habits, all of which are related to an individual’s risk of cardiovascular disease.


II.
Methods

General instructions:

This is a self-administered questionnaire. Provide the participant with the form and a pencil and give brief instructions for completion. If the participant is unable to self-administer the questionnaire, then a MESA staff member will administer the questionnaire.

Ask the participant to try to answer all questions, unless instructed to skip the question. Remind him/her to request assistance from a staff member if anything is unclear. Most participants should be able to complete the questionnaire on their own. However, if the participant expresses or appears to have difficulty reading or comprehending the questions, offer to help and make arrangements for an interviewer administered version in the appropriate language. 
Specific instructions:

· Instruct the participant to read the questions and their instructions carefully then fill out all questions, except those he/she is instructed to skip as a result of his/her response to a specific question. 

· If he/she is unsure about an exact answer (e.g., for “average number of drinks per week”), tell him/her to give a best estimate. 
· In questions where the participant is asked about number of times used, instruct him/her to fill in “00,” if use is less than one.

Participant Information (questions 1–3)
The participant will begin the questionnaire with the introduction below:

This form is intended to collect information about your background and lifestyle which may impact your risk of cardiovascular disease. Please complete all items except those which you are specifically instructed to skip. If you are unsure about the answer to a specific question, please estimate the answer to the best of your ability. If you have a question about a particular item, please write a small ‘x’ in the margin of the form, making sure not to write it near any of the response bubbles, and then ask a staff member for clarification of those items after you have completed the rest of the form.


1a.
Has your employment status changed since your MESA clinic visit on [Exam 2 visit date]? Choose Yes or No. 


If no, skip to question #2.



If yes, continue with 1b.


1b.
Choose one of the following that best describes your current occupation. Select a choice and fill in the appropriate bubble.



If homemaker, not working outside the home: Did you previously work outside the home? Choose Yes or No. 

2.
Where do you usually go for medical care?

Participant should select (or write in) the place he/she goes most often for medical care. Participant should mark “other” only if the response clearly does not fit one of the given responses. For example, an urgent care clinic would be included in the “doctor’s office or clinic” category.


3.
To help pay for your medical care, do you now have:



Participant should select (or write in) all applicable items.




Alcohol usage and smoking (questions 4–15) 
All participants should answer questions 4, 9, 13, 14, and 15. People who drink should complete questions 5–8; former and current smokers should complete question 10 and 11; and current non-smokers should complete question 12.If the participant feels uncomfortable with these questions, please reassure him/her that all collected information is strictly confidential. This section begins with the following introductory script: 

The following questions are about smoking and alcohol use... They will help us better understand the role of smoking and alcohol use in the risk of cardiovascular disease.


4.
Do you presently drink alcoholic beverages?


Choices are “yes” or “no”. If no, skip to question 9.

5. 
How many glasses of red wine do you usually have per week?


(1 serving = 3.5 oz glass, 1 bottle = 750ml = 8 glasses)



Provide the average number of drinks per week. Record “00” if less than one glass of red wine per week.


6.
How many glasses of white wine do you usually have per week?


(1 serving = 3.5 oz glass, 1 bottle = 750ml = 8 glasses)



Provide the average number of drinks per week. Record “00” if less than one glass of white wine per week.

7.
How many cans, bottles, or glasses of beer do you usually have per week?


(1 serving = 12 oz glass, 1 bottle = 355ml = 1 glass)



Provide the average number of 12-ounce drinks per week. Record “00” if less than one serving of beer per week.


8.
How many drinks of liquor or mixed drinks do you usually have per week? 


(1 serving of liquor = 1.5-ounce shot-glass, or one mixed drink)



Provide the average number of drinks per week. Record “00” if less than one drink of liquor per week.


9.
Which of the following best describes your current smoking status? 



Choose the appropriate response and fill in the bubble. 

If never smoked, skip to question 12 and continue with the questionnaire.


10.
Have you smoked cigarettes during the last 30 days?
Choose “yes” or “no” and fill in the bubble. 
If no, skip to question 12. If yes, continue with question 11

11.
On average, about how many cigarettes a day do you smoke? 


Provide the number of cigarettes smoked per day and then skip to question 13.



The participant should record 00 if the average number of cigarettes per day is less than one. Make sure participants record the number of cigarettes per day. If a participant answers in number of packs per day, recalculate into number of cigarettes per day (1 pack = 20 cigarettes). 

12.
Current non-smokers only: During the past year about how many hours per week were you in close contact with people when they were smoking? (e.g., in your home, in a car, at work, other close quarters, etc.)


Provide number of hours per week. 

This question applies only to current non-smokers and former users of any kind of tobacco product. The goal of the question is to obtain information on passive exposure to cigarette smoke (excluding cigars, pipes, etc.) in any type of close quarters during the past 12 months. Record the number of hours in a typical week; do not include isolated or atypical situations, such as holiday gatherings or short-term house guests who smoke. If participants do not remember the exact amount of time, ask them to give their best estimate. Record 00 if participant was exposed to less than 1 hour of cigarette smoke per week.


13.
In your childhood, did you live with a regular cigarette smoker who smoked in your home? 

Choices are “yes,” “no,” or “don’t know.” If yes, record the number of smokers who lived in the home.

14.
As an adult, have you ever lived with a regular cigarette smoker (not including yourself) who smoked in your home?
Choices are “yes,” “no,” or “don’t know.” If yes, record the total number of years you lived with them when they were smoking.

15.
As an adult, have you ever spent time on a regular basis, when you were not at home, indoors where there were people smoking cigarettes (for example, at work)? 



Choices are “yes,” “no,” or “don’t know.” If yes, record the total number of years you spent time indoors (away from home) with people who were smoking. 
At this point, the participant has completed the questionnaire. MESA staff will review the questionnaire for completeness, clarify any question that were not answered, and complete the questionnaire by filling out the box “For MESA Field Center Use Only:” 
· If the form was self-administered, check for completeness. 

· Mark if form was self-administered or interviewer-administered. 

· Record Interviewer or Reviewer ID.

· Record Data Entry ID.

3.4.4 
Medical History


I.
Purpose

The Medical History identifies the participant’s medical conditions and provides other information that may:

(
be used to adjust for co-morbidity; 

(
characterize the participant's access to medical care 


II.
Methods



General instructions:
This is an interviewer-administered questionnaire. Questions should be read to the participant verbatim as they appear on the form to ensure standardization. In addition, any introductory and transitional wording should be read verbatim.  
For most questions, possible responses are “Yes”, “No,” “Don’t Know,” and/or “Not Applicable” or “N/A” (not applicable). A few other questions have choices as indicated. The interviewer should read all choices to the participant and have the participant choose the appropriate response/s for each question. 

Do not probe to make interpretations about a participant’s specific symptoms. Ask questions as written and record answers as given by the participant.


Specific instructions:

Begin the questionnaire by reading to the participant the following introduction: 

The following are some questions about your medical history. Questions refer to things that happened since your last MESA visit on ___________. Please answer to the best of your knowledge.

1.
How would you say your health currently compares with other persons of your age?

Select “better,” “same,” or “worse.” Choose the appropriate response to the best estimate.

Questions 2 and 3 pertain to conditions the participant has been told he or she has by a doctor since the last MESA visit. The participant should choose “Yes” or “No” if he/she is fairly sure about the diagnosis and “Don't Know” if he/she believes he/she might have been told about the diagnosis but is not sure. If the person is cared for primarily by a health care provider other than a physician, such as a nurse practitioner, try to determine that the diagnosis was made in a medical setting and, if so, include the response.

Has a doctor told you that you have developed any of the following since your last MESA visit on____?

2.
Emphysema? This includes "chronic bronchitis," "chronic obstructive pulmonary disease," or "COPD." 


3. 
Asthma? 
Questions 4–7 pertain to how the participant feels about him/herself when compared to others of his/her own age. The participant should be encouraged to estimate and answer “Yes” or “No.” The participant may choose “Don't Know” if he/she cannot give a yes or no answer or does not know anyone his/her own age. 


4.
When walking on level ground, do you get more breathless than people your own age?



Select “yes,” “no,” or “don’t know.”

5.
When walking up hills or stairs, do you get more breathless than people your own age?



Select “yes,” “no,” or “don’t know.”

6. 
Do you ever have to stop walking because of breathlessness?


Select “yes,” “no,” or “don’t know.”



7. 
Do you ever get pain in either leg or buttock while walking? 

If “no,” skip to question 8...
If “yes,” answer the following:

a. 
Does this pain ever begin when you are standing still or sitting? 



Select “yes” or “no.”

b. 
In what part of your leg or buttock do you feel the pain? 


Choices include “pain includes calf/calves” or “pain does not include calf/calves.”

c.
Do you get it if you walk uphill or hurry?



Select “yes” or “no.”

d.
Do you get it if you walk at an ordinary pace on the level?


Select “yes” or “no.” 


e.
Does the pain ever disappear while you are walking?



Select “yes” or “no.”

f.
What do you do if you get it when you are walking? 


Select “stop or slow down” or “continue on.”


g.
What happens to the pain if you stand still? 


If “not relieved,” proceed to question h. 


If “relieved,” ask how soon? 


Select “10 minutes or less” or “more than 10 minutes.”


h.
Is this pain predominantly in the right side, left side, or in both legs? 


Select one of the choices.


8.
Since your last MESA clinic visit, have you had swelling of your feet or ankles? Note: when a swollen extremity is pressed with a finger, an imprint or pit remains temporarily. 


If “no” or “don’t know,” continue with question 9.



If yes, ask the following: “Did it tend to come on during the day and go down overnight?”


Select “yes,” “no,” or “don’t know.” 


9.
Since your last MESA clinic visit, have you had to sleep on two or more pillows to help you breathe? Some people may have to sleep in a chair to help them breath better; count this instance as “yes.”



Select “yes,” “no,” or “don’t know.”

Question 10 is asked to determine if the participant has had some type of inflammatory condition.

10. 
In the past two weeks, have you had any of the following: 


a.
Fever



b. 
Cold, flu, or sore throat


c.
Urinary infection (also called “bladder infection”)

d.
Seasonal allergy, such as hay-fever 


e.
Bronchitis


f.
Sinus infection or sinusitis


g. 
Pneumonia 


h.
Gums bleeding while brushing or flossing (include “periodontal disease” and “gingivitis”)


i.
Tooth infection requiring antibiotics and/or root canal

j.
Flare-up of gout


k.
Flare-up of arthritis

Select “yes,” “no,” or “don’t know” for each item. 


11.
Are you taking aspirin on a regular basis? Examples of "regular" are daily, every other day, and weekly. If the participant says less than once a week, record “no.”


Select “yes,” “no,” or “don’t know. 



If yes, ask the following: “how many days a week?” 


Record number of days/week.

At this point, men are done with the questionnaire.

Reproductive History
—for women only—
Determine if participant has previously reported removal of both ovaries. If yes, mark box and skip to question 16. If this has not been previously reported, begin with question 12.

12. 
Have you had surgery to remove your ovaries? Removal of the ovaries might have been in conjunction with a hysterectomy.

If “no” or “don’t know,” record and continue with question 13.
If “yes,” ask the following: 
At what age?” Record the response in the boxes.

How many ovaries were removed?” Select 1 or 2. If both ovaries removed, skip to question 16.
Determine if participant has previously reported hysterectomy. If yes, mark box and skip to question 16. If this has not been previously reported, proceed with question 13.

13. 
Have you have a hysterectomy (surgery to remove your uterus/womb)? Hysterectomy might have been done in conjunction with removal of the ovaries.
If “no” or “don’t know,” record and continue with question 14.
If “yes,” ask the following: 
At what age?” Record the response in the boxes and skip to question 16.
Determine if participant has previously reported going through menopause. If yes, mark box and skip to question 16. If this has not been previously reported, proceed with question 14.

14.
Have you had a menstrual period in the past 12 months?

If “no” or “don’t know,” record and skip to question 16.
If “yes,” ask the following:

How many periods have you had in the last 12 months? Record and continue with question 15.


15.
Have you taken birth control pills since your last MESA clinic visit?

If “no” or “don’t know,” record and proceed to question 16.

If “yes,” ask the participant to estimate the total number of months that she took birth control pills since her last MESA clinic visit. Keep in mind that she may have started and stopped several times.


16.
Since your last MESA visit, have you taken hormone replacement therapy?
If “no,” questionnaire completed.

If yes, ask the following:


a.
Are you currently using hormone replacement therapy?”
If “yes,” at what age did you begin? Record age and proceed to question b..
If “no,” at what ages did you take hormones? Provide age started and age stopped and proceed to question b.

b.
Which type of therapy were you on?”
Select “estrogen alone,” or “estrogen with progestin,” or “other types of hormone replacement”

(Common estrogen-only preparations are Premarin or Estratab; common estrogen+progestin regimens are Premarin plus Provera, Estratab plus Provera, Prempro, or Premphase.) 

After completing the form, a technician should check to make sure all questions were answered and attempt to complete by asking the participant about any skipped questions. Then complete the questionnaire by filling in the box “for MESA Field Center Use Only.”
3.4.5 
Medications


I.
Background and Rationale


1.
The Medications Form is designed to enable collection of data on participants’ use of all types of medications, both prescription and non-prescription, including supplements. Information about participants’ use of medications is collected at the initial (baseline) clinic visit and at follow-up visits. The participant is asked to bring to the clinic containers for all medications used during the two weeks prior to the visit. The interviewer then transcribes the name of each medication, its strength, and for prescription medications, frequency of administration from the containers onto the data collection form. As the information is transcribed, the interviewer queries the participant about actual usage of each medication.


2.
Collecting this information will allow us to describe medication use and any changing patterns of use over time, and may help us ascertain the effect of medications on the progression of atherosclerosis in this study population. It will be important to know what medications each participant is taking, in order to assess and perhaps attempt to explain subsequent participant events and any change in the degree of disease detected at follow-up visits.


II.
Materials and Equipment

Current version of the Physician’s Desk Reference (PDR)

Printed list of participant’s previous medications, collected at most recent prior visit.


III.
Definitions


1.
Time frame: All prescription and over-the-counter medications and supplements used during the two weeks prior to the clinic visit should be included.


2.
Prescription medication: Medication for which a prescription was written by a physician or physician assistant and dispensed by a pharmacist or a physician. 


3.
Non-prescription or over-the-counter medication: Medication or supplements purchased without a prescription.


4.
It should be noted that occasionally a physician would write a prescription for a non-prescription medication. In that case, the medication should be recorded as prescription. If, however, the physician recommends a medication, rather than actually writing a prescription for it, it should be recorded as non-prescription.


IV.
Methods

This is an interviewer-administered questionnaire. Questions should be read to the participant verbatim as they appear on the form to ensure standardization. In addition, any introductory and transitional wording should be read verbatim.  

1.
Obtaining medication containers. A letter is sent to the participant before the clinic visit that includes instructions regarding medication containers. The participant is asked to bring to the clinic containers for all supplements, prescription, non-prescription medications and herbal medicines taken during the two weeks prior to the clinic visit.


2.
Medication use interview. Prior to beginning the interview, place all medications in front of the participant. You will have a list of medications the participant reported at the previous exam. Check each medication brought in by the participant against this list. For each one that appears on the list, check the “Keep?” box at the left of that particular medication. IMPORTANT NOTE: You can only mark a medication to keep if the name and strength are identical to what appears on the list. Any other medications must be recorded as new medications, either in the spaces provided at the bottom of the list or on the standard Medications form.


When asking the participant about a particular medication, show the container to the participant, keeping the other medications in view. Always conclude the interview by asking the participant if any other medications have been taken during the previous two weeks. If the participant remembers other medications, record the name, strength and frequency administered for each one in as much detail as possible. If you are unsure about the accuracy of the participant’s responses, schedule a telephone interview to verify the prescription label information. At the end of the visit, make sure to return all medications and other personal belongings to the participant. Guidelines for completing the Medications Form follow:


Section A.
Medication Reception


As you know, the Multi-Ethnic Study of Atherosclerosis will be describing all medication its participants are using, both prescription and over-the-counter. These include pills, liquid medications, skin patches, eye drops, creams, salves, inhalers (puffers), and injections, as well as cold or allergy medications, vitamins, herbal remedies, and other supplements. The letter you received about this appointment included a plastic medications bag for all your current medications and asked you to bring them to the clinic. Have you brought this bag with you? Are these all the medications that you have taken in the past two weeks?
If “yes”, ask to see the medications and record the information in the boxes in Section B of the form or in the appropriate area at the bottom of the list.
If “no”, make arrangements to obtain medications at another time but record any available information as described above as best possible by interviewing the participant for the information. 
If “refused”, record reason for refusal in Comments Section

If “took no medicines”, form is complete.


1. 
Medication containers may be unavailable to the interviewer for a variety of reasons. Regardless of the reason, however, the interviewer should make an attempt to obtain the information necessary to complete the medication form.


2.
If the participant forgets to bring medication(s) to the clinic, the interviewer is responsible for obtaining the necessary information at a second visit or by telephone interview.


3.
If the participant remembers additional medication(s) taken during the previous two weeks, the interviewer should record as much information about the medication as possible at the time of the visit and then follow up with a telephone interview to check for accuracy and completeness. 


4.
If the medication containers are unavailable because the participant refuses to bring them to the clinic, the interviewer should document the reason for refusal in the Comment Section. The interviewer should then attempt to obtain the participant’s cooperation in obtaining the data, either by a second visit or by telephone. 


5.
If the participant brings a list of medications, instead of the medication containers, record all pertinent information from the list and note this in the Comments Section. If the interviewer has any doubt about the accuracy of the list, a follow-up telephone call should be scheduled to confirm what has been recorded.
 
6.
Whenever medication information is collected by phone or from a list brought in by the participant instead of from the prescription container, try to verify the spelling of the name and the strength prescribed by referring to the PDR or some other source of accurate medicine listings.

Section B.
Prescription Medications


1.
The interviewer transcribes the name and dosage information from each medication container onto the Medications Form using the following guidelines:


2.
Medication name. Print complete medication name using block capital letters. Record all characters and numbers referring to strength as well as the units. The name of each medication should be recorded exactly as it is written on the container. Medication names that are misspelled or otherwise recorded incorrectly will cause data entry and analysis problems because they will not match the drug database. Do not record flavors of products or whether the preparations are sugar-free or sodium-free. If the medication name is longer than the 20 spaces available on the form, transcribe as much as possible and then record the complete medication name in the Comments Section. If it is not possible to transcribe the medication name, insert an asterisk (*) and explain in the Comments Section.


3.
Combination Medications contain two or more drugs. Some combination medicines, such as Dyazide, come in only one fixed combination (hydrochlorothiazide 25mg and triamterene 50mg). These combination medicines do not usually list strength. Record the name in the “Medication Name” space and leave the “Strength” column blank.



Other combination medications are available in more than one fixed dose combination. For example, Inderide, which is a combination of propranolol and hydrochlorothiazide, is available as propranolol 40mg and hydrochlorothiazide 25mg, or propanolol 80mg and hydrochlorothiazide 25mg. These combination medications usually list the strength as in “Inderide 40/25" or “Inderide 80/25." For these medications, record the name in the “Medication Name” space and the strength combination (e.g., 40/25) in the “Strength” space.


4.
Strength.

(
Record the strength of each medication in milligrams (mg) whenever possible, beginning with the first space on the left in the “Strength” column.

(
When strength is in milligrams, do not record the abbreviation “mg;” record only the amount of drug (e.g., if the strength is “250 mg,” record only “250”).

(
When strength is not recorded as milligrams, record all numbers, digits, and characters used to denote strength, including:


- milliliter (ml)


- per milliliter (/ml)


- milliequivalent (mEq)


- hour (hr)


- per hour (/hr)


- percent (%)

(
When strength is separated by a “/” (e.g. 40/25, as in combination medications), record them in this section.

(
When strength is given in grains (gr), convert to milligrams using the following formula: (number of grains) x 65 = number of milligrams. (1 gr = 65 mg.) 

(
When strength is given in micrograms (mcg or µg), convert to milligrams using the following formula: (number of micrograms) ( 1000 = number of milligrams. (1000 mcg = 1 mg.)

(
When strength is given in milligrams per milliliter (mg/ml), as is often the case with liquid medicine, record as in the following example: Ampicillin 125 mg / 5 ml is recorded as “125/5 ml.” (Note omission of “mg.”)

(
When strength is given as a percentage (%), record as such.

(
When strength is given in units (U) or units/milliliter (U/ml), as is often the case with Insulin, record as in the following examples: “100/ml” or “100U/ml.” 

(
When it is not possible to record the strength, such as when it is not recorded on the medication label, record an asterisk (*) and explain in the Comments Section.

(
Note: Do not record in the “Strength” column the number or quantity of medication items (e.g., number of tablets or tablespoons). See “Number Prescribed,” below.


5.
Number Prescribed. This column is designed to capture information on the number of pills (or milliliters, drops, units, etc) prescribed as opposed to the number actually taken. Information on the number prescribed should be taken from the medication labels.
(
Record the total number of medication items (e.g., “tablets”) prescribed per the given time period (e.g., day, week, or month). Circle the appropriate letter in the “Number Prescribed” column to show whether the prescribed number is per day (D), per week (W), or per month (M).

(
If the instructions include a range in the number of medication items and/or times/day (or week or month) they are to be taken, record the lowest number of each. For example, if the label says, “take 1–2 tablets 3–4 times per day,” record as “3 tablets/day” (i.e., 1 tablet 3 times/day = 3 tablets/day); or, if the label says, “take 1–2 tablets every 4 hours while awake,” record as “5 tablets/day” (i.e., 1 tablet every 4 hours from 7 a.m. to 11 p.m.).

(
When it is not possible to record the number of medication items prescribed per day, record an asterisk (*) and explain in the Comments Section.

(
When instructions read “take as directed,” record “1” as the number prescribed per day.

(
When dosing instructions are complex (e.g., “take 1 pill every other day, alternating with 2 pills every other day”), record the average number per day (or week or month).


6.
Number Prescribed: Specific Medications.

(
Pill/Tablets/Capsules: Record the total number prescribed per day (or week or month).

(
Solutions: Record the total number of milliliters prescribed per day (or week or month). Use the following conversions:

- 1 teaspoon = 5 ml

- 1 tablespoon = 15 ml

- 1 ounce = 30 ml


(
Eye Drops: Record the total number of drops prescribed per day (or week or month). For example, “two drops in right eye, three times a day” = 6 drops, or “one drop in each eye, twice a day” = 4 drops.

(
Inhalers (puffers): Record the total number of sprays or puffs prescribed per day (or week or month).

(
Insulin: Record the total number of units injected per day (or week or month).

(
Creams/Lotions/Ointments: Record the total number of applications prescribed per day (or week or month).

(
Patches: Record the total number to be applied to the skin per day (or week or month).

(
Nitroglycerin Ointment: Record the total number of inches to be applied to the skin per day (or week or month).


7.
PRN (“as needed”) Medication is generally used for allergy, pain, or sleep; sublingual nitroglycerin is also used PRN.

(
Use the “PRN Medicine?” column to indicate whether the medication is prescribed to be taken on an “as needed” basis.

(
Circle “Y” only when the prescription instructions state “as needed,” “when needed,” “if needed,” etc.

(
Circle “N” when the prescription instructions do not use the words “as needed,” “when needed,” “if needed,” etc.

(
The words “as directed” do not mean the same as “as needed.”

8.
Number Taken. This column is designed to capture information on the number of pills (or milliliters, drops, units, etc) actually taken as opposed to the number prescribed. Information on the number actually taken should come directly from the participant. People do not always take their medications as prescribed. It is important to record information about both the number prescribed and the number actually taken as accurately as possible.

(
Ask the participant, “On the average during the last two weeks, how many of these pills (or other medication items) did you take a day (or week or month).”

(
Record the average number of pills (or other medication items) taken per day (or week or month) during the last two weeks.

(
Code “0” if none of the medication items was taken during the previous two weeks. This includes instances in which a prescription was filled but none of the medication was taken during the past 2 weeks.

(
When the number taken cannot be determined, record two asterisks (**) and explain in the Comments Section.

(
Circle the appropriate letter (D, W, M) to show whether the prescribed medication was taken per day, per week, or per month.


C.
Over-the-Counter Medications



Complete this section following instructions for Section B, above, but disregarding the instructions pertaining to “Number Prescribed” and “PRN Medication.”


D.
Chinese and Other Traditional Medicines



Whenever possible, in the comment section, record traditional medicine use in the same fashion as with other medicine i.e. name, dosage, frequency. If this is not possible, record the purpose of the medicine.

3.4.6 
Health and Life


I.
Purpose

This questionnaire includes several instruments designed to measure psychosocial characteristics that may be important in understanding the causes of cardiovascular disease. These psychosocial factors may themselves lead to increased risk of cardiovascular disease or may interact with other traditional risk factors, such as diet or sedentary lifestyle. The areas assessed as part of this questionnaire include feelings of happiness/unhappiness and availability of help/affection. Each area is measured by a set of questions or a scale.

 
II. 
Definitions

The terms used in the questionnaire should require no explanation, because they are used in the way they tend to be used by most people in everyday life. 


III. 
Methods


This is a self-administered questionnaire. Provide the participant with the form and a pencil and give brief instructions for completion.


1.
General Instructions

1.1
It is important that the participant have some private time in a quiet area to complete the form. The participant should be asked to answer each question by bubbling in the circle with the appropriate response. Review the top section of the questionnaire carefully with the participant before starting. Emphasize that there are no right or wrong answers and that we are interested in their feelings and opinions about things. Also emphasize that they should not spend too much time on any one question. Show them that additional instructions are provided at the beginning of each section. Before starting, note that only one bubble should be filled for each question or statement. 


1.2
Ask the participant to try to answer all questions. Remind him/her to request assistance from a staff member if anything is unclear. Most participants should be able to complete the questionnaire on their own. However, if the participant expresses or appears to have difficulty reading or comprehending the questions, offer to help and make arrangements for an interviewer-administered version in the appropriate language. 

1.3
Important points for clinic staff and participants to consider:


(
If the topic should arise, remind participants that all information is strictly confidential and will be used only for research purposes. Explain that things about people’s lives, including the stressful situations they go though, may be important to their health. Knowing about these things may help us understand the causes of heart disease better. Also emphasize that it is important to get complete data so that the study results will be valid. However, if a participant is upset by the questions or does not want to answer, he or she should feel free to skip the question or section. Refusal to answer the questions will not jeopardize his/her participation in the study.


(
The measurement of these dimensions is complex. Generally they are measured using scales or collections of questions that attempt to get at the same underlying concept in different ways. For this reason some of the questions may seem repetitive. If questions on this should arise, acknowledge that some questions may seem similar, but ask participants to respond to each one separately as best they can.


(
The terms used should be understood by most people. If the participant asks about the meaning of any item or tries to qualify a statement, ask the participant to re-read the statement (or question) and answer as they best understand the question. Do not attempt to explain the question or provide synonyms (unless specified in the specific instructions below), because this may create problems for some of the scales.

 
2.
Specific Instructions


Questions 1A-1T correspond to a scale designed to measure a person's feelings and behavior during the past week. The participant is asked to indicate how well each statement describes his/her feelings or behavior during the past week. The instruction on the form reads:

1.
Below is a list of the ways you might have felt or behaved. Please indicate how often you felt this way DURING THE PAST WEEK.

Possible answers are:
“Rarely or none of the time (Less than 1 Day),”

“Some or a little of the time (1-2 Days),”

“A moderate amount of the time (3-4 Days),”

“Most of the time (5-7 days).”

A. I was bothered by things that don't usually bother me.

B. I did not feel like eating; my appetite was poor.

C. I felt that I could not shake off the blues, even with help from my family and friends.

D. I felt that I was just as good as other people.
E. I had trouble keeping my mind on what I was doing.

F. I felt depressed.

G. I felt that everything I did was an effort.

H. I felt hopeful about the future.

I. I thought my life had been a failure.

J. I felt fearful.

K. My sleep was restless.

L. I was happy.

M. I talked less than usual.

N. I felt lonely.

O. People were unfriendly.

P. I enjoyed life.

Q. I had crying spells.

R. I felt sad.

S. I felt that people dislike me.

T. I could not “get going.”



Question 2 corresponds to a scale designed to measure a person's feelings of isolation or support. The participant is asked to indicate how well each statement describes the way he or she usually is. The instruction on the form reads:

2.
Please read the following questions and mark the answer that best describes your life now.

 

Possible answers are: “None of the time,” “A little of the time,” “Some of the time,” “Most of the time,” and “All of the time.”
Is there someone available to you whom you can count on to listen to you when you need to talk?
Is there someone available to give you good advice about a problem?

Is there someone available to you who shows you love and affection?

Is there someone available to help you with daily chores?

Can you count on anyone to provide you with emotional support (talking over problems or helping you make a difficult decision)?
Do you have as much contact as you would like with someone you feel close to, someone in whom you can trust and confide?



Questions 3-6 are intended to measure loneliness and companionship. 


Question 3: How often do you feel that you lack companionship?


Possible answers are: “Hardly ever,” “Some of the time,” and “Often.” 



Question 4: How often do you feel left out?



Possible answers are: “Hardly ever,” “Some of the time,” and “Often.” 



Question 5: How often do you feel isolated from others?


Possible answers are: “Hardly ever,” “Some of the time,” and “Often.” 



Question 6: Are you currently married or living with a partner?


This question requires a “yes” or “no” answer. The participant should answer “yes” if s/he is married or living with a partner. If the participant is married or has a partner but is currently not living with that person, then “no” should be marked.

MESA staff will complete the form by filling out the box “For MESA Field Center Use Only:” 
· If the form was self-administered, check for completeness. 

· Mark if form was self-administered or interviewer-administered. 

· Record Interviewer or Reviewer ID (your ID number)

3.4.7
Sleep History


I. 
PURPOSE

The Sleep History Questionnaire is used to obtain information about sleep habits and, especially, about symptoms of sleep apnea (abnormal breathing during sleep). Recent studies suggest that disordered breathing during sleep might be related to cardiovascular conditions such as hypertension, heart disease, and stroke. 


II. 
Materials/Equipment

This is a self-administered form. Please give the form and a pencil to the participant and provide brief instructions for completion. It should take about three minutes to complete the questionnaire.

 
III. 
Definitions

Most of the terms on the questionnaire require no special explanation; they are used by the layperson. The definition of “sleep apnea” (Question 8) is provided within the question. 

IV. 
Methods


1.
General Instructions

1.1
The participant should complete the form privately, in a quiet room, sitting at a table, and with no sense of urgency. Please hand the form and a pencil to the participant and tell him/her to answer each question by darkening the circle of the appropriate response. Review the top section of the form with the participant before starting. Please emphasize the importance of having complete and accurate information.


1.2
Ask the participant to try to respond to all questions, unless instructed to skip a question. Show the participant an example of a skip pattern (e.g., Question 3). Remind the participant to request assistance from a staff member if anything is unclear. If the participant expresses or appears to have difficulty reading or comprehending the questions, offer your help and make arrangements for an interviewer-administered version in the appropriate language. 

1.3
Important points for interviewers and participants to consider:


(
Should the topic of confidentiality arise, please remind the participant that all collected information is strictly confidential and will only be used for research purposes. If a participant seems upset by the questions or does not want to answer, he or she should feel free to skip the question or section. Refusal to answer the questions will not jeopardize participation in the study.


(
Most people should understand the terms on the questionnaire. If the participant asks about the meaning of any item or tries to qualify a statement, please ask the participant to re-read the statement (or question) and answer as best they understand.

(
If a participant has trouble choosing between a higher and a lower number of occurrences (e.g., 2–4 times per month vs. 5–15 times per month), instruct him/her to select the lower. 

2.
Specific Instructions for Completing the Sleep History Questionnaire
The questionnaire begins with the following introduction statement:

The following questions are about your sleep . Please consider both what others have told you about your sleep and what you know yourself. If you have any questions, please ask a MESA staff member.

1.
How much sleep do you usually get at night (or your main sleep period) on weekdays or workdays?

The participant should record the number of hours he/she sleeps during this period.
2.
How long does it usually take you to fall asleep at bedtime?

The participant should record the number of hours it takes him/her to fall asleep.
3.
In the past 12 months, how often do you snore while you are sleeping? 

The participant should mark the response that best corresponds to the number of nights per week he/she snores.

4.
In the past 12 months, how often do you snort, gasp, or stop breathing while you are asleep?


The participant should mark the response that best corresponds to the number of night per week he/she snorts, gasps, or stops breathing.
5. 
Please indicate how often in the past month you experienced each of the following?


The participant should mark the most appropriate answer for each of the four items.


6.
What is the chance that you would doze off or fall asleep (not just “feel tired”) in each of the following situations?

The participant should mark the most appropriate answer for each of the ten situations (or provide a “best guess” for situations he/she would never or rarely be in).
7.
Have you aver been told by a doctor or other health professional that you have any of the following?

The participant should answer “yes,” “no,” or “don’t know” for each of the three items.
At this point the questionnaire is complete. If the participant forgot to enter the date on the top of the form, please fill in the date. 

A MESA staff member will complete the form by filling out the box “For MESA Field Center Use Only:” 
· Mark self-administered or interviewer-administered. 

· Record Interviewer or Reviewer ID (your ID number)

3.5 
Clinic Examinations

3.5.1 
Anthropometry

I.
Purpose

Anthropometry was obtained in each of the previous MESA exams. The purpose is the same as for previous exams.


II.
Materials and equipment

(
Stadiometer (Accu-Hite Measure Device with level bubble) (height ruler with triangle level is used at some centers)

(
 Detecto Platform Balance Scale in lbs/kg

(
Gulick II 150 cm anthropometric tape 

(
Full length mirror

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


III.
methods

Methods for completing the Anthropometry portion of Exam 4 are the same as in Exam 3. Some important points are reiterated here.


General Instructions:
For all measurements, participants should wear light clothing but no shoes (thin socks or “pillow slippers” OK). Have participants completely empty their pockets and remove excessive amounts of jewelry that could affect the weight measurement. Provide lockers with locks for valuables.

Pregnant women should not be measured, regardless of gestational stage (check exclusion criteria for pregnancy). The Clinic Coordinator should ascertain pregnancy status, both for measurements and for subsequent coronary calcification measurement.

Specific Instructions:


1.
Standing Body Height ~ procedure is the same as for Exams 1–3.

1.1
Equipment

(
Stadiometer (Accu-Hite Measure Device with level bubble) (height ruler with triangle level used at some centers is adequate)


1.2
Before measuring height, 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.


1.3
For accurate measurement of height, the participant must be standing in a vertical plane. Please refer to the Baseline Exam manual for details. Record the results, to the nearest tenth (0.1) of a cm, in Box 1a on the Anthropometry Form. 


1.4
If any modification was made to obtain height, bubble in “yes” to the question, “Was there a modification in protocol?”



2.
Body Weight ~ procedure is the same as for previous exams.

2.1
Equipment


(
Detecto Platform Balance Scale in lbs/kg


2.2
Always balance the scale so that the indicator is at zero when no weight is on the scale. The scale should be on a firm, level surface. Instruct the participant to stand in the middle of the platform of the balance scale, with head erect and eyes looking straight ahead. Adjust the weight on the indicator until it is balanced. Record the results, to the nearest 0.5lbs, in Box 2a.

2.3
If any modification were made to obtain weight, bubble in “yes” to the question, “Was there a modification in protocol?”

2.4
For detailed instruction or questions, please see the “Baseline Exam MOP”.

3.
Girth Measurements ~ procedure is the same as for Exam 1.

3.1
Equipment


(
Gulick II 150 cm anthropometric tape 


(
Full length mirror


3.2
Technique

· Do not take abdominal and hip girth measurements over loose clothing. It is ok if taken over light well-fitted clothes.


3.3
Abdominal Girth


Apply a Gulick II anthropometric tape horizontally at the level of the umbilicus and instruct the participant to breathe normally. Move to the participant’s right side to take the measurement; do not take this measurement from the front. Be sure to keep the tape horizontal while making the measurement; use the wall-mounted mirror to assure horizontal placement on all sides. 



Round abdominal girth measurement to the nearest 0.1cm and record in Box 3a. 

If the circumference exceeds 150 cm, record “yes” for the question, “Was there a modification in protocol?” 

3.4
Hip Girth


Take the hip girth measurement from the participant’s right side; do not take this measurement from the front. Instruct the participant to stand with his/her feet together. Measure hip girth at the maximum circumference of the buttocks. Check to see that the tape is level in front and back. 



Round hip girth measurement to the nearest 0.1cm and record in Box 3b. 

If the circumference exceeds 150 cm, record “yes” for the question, “Was there a modification in protocol?”

4.
Comments/Modifications to the Protocol


If you have comments or if there have been modifications to the protocol as described above, answer “yes” to question 4 on the Anthropometry Form and record comments in the space provided. If there are no comments or modifications, answer “no” to question 4.


5.
Completing the “For MESA Field Center Use Only” section


Make sure to record the Technician ID#, Reviewer ID#, and Data Entry ID# is these fields at the bottom of the form.


6.
Quality Control ~ Calibration Check of Scales and Equipment Check

6.1
Equipment:


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


(
Gulick II anthropometric tapes 

6.2 Check scales for accuracy on a monthly basis.


6.21
Place two weights on the scale and record the numeric value obtained in the “Light Poise” column of the “Scale Calibration Checklist.” Add two more weights and record the numeric value obtained in the “Heavy Poise” column.


6.22
The values obtained should be within (1.0 pound of the expected weight. If either value exceeds this limit, the scale must be calibrated by the manufacturer or by the appropriate institution personnel.


6.23
When the scale is not in use, keep it balanced at 300 pounds. This keeps the tension off the internal spring mechanism.

6.3 Examine anthropometry tape measures on a weekly basis for sign of wear. 

3.5.2 
Seated Blood Pressure

I.
Purpose

Seated Blood Pressure was obtained in the MESA “Baseline Exam” or Exam 1. The purpose is as for previous exams and is obtained in MESA Exam 4 for longitudinal studies.

Again, the Dinamap( automated device will be used for consistency and to reduce the potential for observer biases. 

II.
Materials and equipment

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

(
Blood pressure cuffs in a variety of sizes (Dura-cuf Adult Assortment Pack( [#2699]).

(
Measuring tape (for arm circumference).

(
Watch or stop watch (to time five-minute rest and resting heart rate).

(
Hand calculator (to average 2nd and 3rd BP readings).

(
Copy of Critikon( chart for choosing correct BP cuff size (see Table 2).

(
Information sheet on interpretation of BP from JNC VI (see Table 1).

(
Resting Heart Rate/Blood Pressure Form.

III.
Definitions


1.
Sphygmomanometry: Measurement of blood pressure.


2.
Oscillometric device: Method for measuring blood pressure that relies on the oscillation or fluctuation in arterial pressure generated by the cardiac cycle and transmitted to an inflated blood pressure cuff overlying an artery. This method differs from the auscultatory method, which relies on audible changes over an artery during deflation of an inflated cuff.

IV.
Classification of the Participant's Blood Pressure within the JNC VI Categories and criteria for alerts and referrals 

This classification and the criteria for alerts have not changed from previous exams. However, they are important and are reiterated here.

The 1997 Report of the Joint National Committee on Detection, Evaluation, and Treatment of High Blood Pressure (JNC VI) defines categories of blood pressure and recommends follow-up according to the following criteria:

Table 1. Classification of BP in Adults Aged 18 Years or Older*. 

	BP Category
	SBP (mm Hg)
	
	DPB (mm Hg)
	Action

	Optimal

	<120
	and
	<80
	Recheck in 2 years

	Normal

	<130
	and
	<85
	Recheck in 2 years

	High-normal
	130–139
	or
	85–89
	Recheck in 1 year

	Hypertension**
	
	
	
	

	 Stage 1
	140–159
	or
	90–99
	Refer within 2 months

	 Stage 2
	160–179
	or
	100–109

	Refer within 1 month

	 Stage 3
	>180
	or
	>110
	Refer within 1 week or immediately


* 
When recommendation for follow-up of DBP and SBP are different, the shorter recommended time for recheck and referral should take precedence. This classification applies only to participants not taking antihypertensive drugs.

** Diagnosis of hypertension must be based on two or more readings taken at each of two or more visits following an initial screening.

SBP= systolic blood pressure. DBP= diastolic blood pressure.


1.
Alert levels requiring immediate referral (send participant directly to a physician or hospital) for MESA participants are:

(
Systolic BP >210 mm Hg 

(
Diastolic BP >120 mm Hg

2.
Alert levels requiring urgent referral (within one week) are:

(
Systolic BP 180–210 mm Hg 

(
Diastolic BP 110–120 mm Hg

3.
Alert levels requiring follow-up within two months time, and, therefore, we recommend physician notification for systolic or diastolic BP above these levels.

· BP >140/90 mm Hg 


4.
JNC VI states that blood pressure classifications and referral recommendations are based on the average of two or more readings on two or more occasions. In MESA we intend to use the average of the 2nd and 3rd blood pressure readings (see below) in order to reduce the impact of reactivity (higher first reading) on the estimate of the value of the underlying blood pressure. Thus, in deciding whether a participant meets criteria for an alert level, the average of the 2nd and 3rd readings should be used. This will require on-the-spot arithmetical manipulation of the systolic and diastolic values. A hand calculator may be useful. The data forms include fields for these averaged values and for any actions taken.
V.
Methods


1.
Preparation 


1.1
Record the date of the procedure and the Dinamap( number on the Seated Blood Pressure Form during the five-minute rest period.


1.2
Before the BP measurement procedure, explain to the participant what to expect and how long the procedure will take. The following script is suggested:

This part of the exam involves taking your resting blood pressure. It will take about 10 minutes. We would like you to sit with both feet on the floor and your arm supported on the table. We will have you sit quietly for five minutes. Then we will take your blood pressure three times, one minute apart, using an automated device. We will give you your blood pressure readings and some material to help you interpret them at the end.

Make sure the room temperature is between 70( and 76( Fahrenheit.



2.
Cuff Size Selection

2.1
Use the proper cuff size to avoid under- or over-estimation of the correct blood pressure. Selection of the proper sized cuff is based on the guideline that the length of the inflatable bladder in the cuff should be at least 40% of the arm circumference. Measurement of the bladder length in the Critikon( cuffs confirms that the chart in Table 3 conforms to this guideline. A copy of this chart should be available during the BP measurement procedure for easy reference. Selection of cuff size should be based on the Critikon( chart in Table 2, and only Critikon( cuffs should be used. If the participant’s arm size falls in a range in which there is overlap of two Critikon( cuff sizes, use the larger cuff.


2.2
Measure the right arm circumference as follows:


(
Ask the participant to bare the upper arm.


(
Ask the participant to sit or stand holding forearm horizontal, i.e., parallel to the floor.


(
Measure arm length from the acromion (bony extremity of the shoulder girdle) to the olecranon (tip of the elbow) using a metric tape. 

(
Mark the midpoint on the dorsal (back) surface of the arm.


(
Ask participant to relax arm along side of the body.


(
Draw the measuring tape snugly around the arm at the midpoint mark, keeping the tape horizontal. Only pull the tape snug enough so that the first red-bead marker can be seen. Tape should not indent the skin. If you can see both bead, the tape is too tight. Record the arm circumference measured to the closest (0.1) cm in Field 1 on the Seated Blood Pressure Form.

(
Use the criteria in Table 2, below, to determine cuff size. Check the cuff size used in Field 2 on the Blood Pressure Form by filling in the appropriate circle. 
Table 2. Cuff Size Indicated by Measured Arm Circumference

	Arm Circumference* (cm)*
	Cuff Name**
	Bladder Length (cm)

	12-19
	Child
	8

	19.1-25
	Small Adult
	10

	25.1-33
	Adult
	13

	33.1-40
	Large Adult
	17

	40.1-50
	Thigh
	


* These circumferences are printed on the corresponding cuff for verification.

** Critikon Dura-cuf( nomenclature is also printed on the cuff.




3.
Setting up the Dinamap( BP Machine

3.1
Refer to the “Baseline Exam MOP” for further details.


4.
Positioning the Participant

4.1
The workstation should be free of excessive noise or distractions.


4.2
The participant should be seated and relaxed in a comfortable chair, to ensure that:


(
He or she is sitting up (not slouched).


(
Both feet are on the floor (legs/ankles not crossed).


(
Right forearm is supported resting on the table. 


4.3
The participant should not talk, eat, or drink during the procedure.


4.4
Ideally, the Dinamap output will not be visible to the participant during the measurement, as this may cause anxiety.


5.
Application of the Blood Pressure Cuff

5.1
Procedure unchanged from Baseline Exam. Refer to the “Baseline Exam MOP” for further details.


6.
Rest Period

6.1
The participant should rest for five minutes (timed using a watch or stop watch) prior to the heart rate and blood pressure measurement. 


6.2
When the five-minute rest period is over, but before the first blood pressure measurement is started, record the time of day on the Seated Blood Pressure Form (examples: 04:25 P [p.m.] or 11:38 A [a.m.]).


6.3
Record the room temperature on the Seated Blood Pressure Form.


7.
 Blood Pressure Measurement

7.1
Refer to the “MESA FC MOP Exam 1” for details related to using the Dinamap( and obtaining blood pressure measurements.

7.2
Record the three sequential blood pressure readings and pulse rates in Fields 3, 4, and 5 on the Seated Blood Pressure Form


8.
BP Measurement Instructions for Participants With Short, Thick Arms

8.1
Occasionally there will be a participant whose upper arm is too thick and short for the thigh cuff or on whom the thigh cuff pops open on inflation. The alternative procedure in this case is to obtain the resting blood pressure in the right forearm.

8.2
Measure the forearm circumference at the midpoint between the olecranon (elbow) and the ulnar stylus (wrist bone on pinkie side). Select the proper size cuff based on the forearm measurement. The blood pressure procedure is otherwise the same.


8.3
You must document on the Seated Blood Pressure Form that you have measured the forearm blood pressure.

9.
Reporting Blood Pressure Results to Participants


9.1
The technician may verbally provide the participant with the blood pressure reading (the average of the last two pressures), if asked, after the procedure has been completed.


9.2
Alternatively, if the blood pressure is normal (<140/90), the technician may say that it is normal, particularly if asked.

9.3
If the blood pressure is not normal (>140/90) but not at an alert level (>210 mm Hg), the technician should exercise the standard option of not discussing the interpretation or stating that it does appear to be high (or “somewhat elevated”) but that, again, it will be discussed later.


9.4
If an alert level is identified, the technician should calmly notify the clinic coordinator when the procedure has been completed. (If symptoms of severe hypertension are present, the technician should notify the clinic coordinator immediately.)

VI.
Quality Assurance/Quality Control Procedures for Dinamap Pro 100(

1.
Once a week each device should be used simultaneously with a paired device to simultaneously measure the blood pressure in each arm of a non-smoker under the age of 50, in whom there is no reason to suspect that the blood pressure in the two arms should differ. Repeat the measurement three times.


2.
Procedure unchanged from Baseline Exam. Refer to the “Baseline Exam MOP” for further details.

3.5.4 
Phlebotomy (see Laboratory, section 3.6)

3.6  
Laboratory

Most of the procedures and laboratory equipment and supplies used in Exam 4 are similar to those in Exam 3.  Only some important components or those that have changed are re-iterated here.  Please refer to the Exam 1 and Exam 2 MOP for a detailed list.  In addition, any component new in Exam 4 will also be described.


I.
purpose

MESA is a multicenter, longitudinal epidemiological study of the incidence and progression of subclinical atherosclerotic cardiovascular disease.   The Central Blood Analysis Laboratory (CBAL) will have responsibilities for special blood collection and handling protocols as well as training and QC monitoring at the Clinical Centers.  The laboratory will also be responsible for performing assays and reporting results.

The blood samples collected and processed by Clinical Center technicians are the foundation for all of these tests.  The most important step (and potentially the most variable) is the collection and processing of the blood samples.   If the blood sample itself is not correctly drawn and processed, the laboratory results may not be precise or may not be valid. 

MESA involves the collection of 49.5 mls of blood from participants at Exam 4.


II.
Equipment & Supplies

The following supplies will be provided in bulk by the CBAL:

5 ml SCAT-I tubes (1 per participant).  Must be stored refrigerated until used.

Cryovials – 0.5 ml , 1.5 ml, and 2 ml with color-coded caps

The blood collection area should have the following supplies:

Lab coats and gloves

        
Phlebotomy chair

       
Basin (just in case)


Washcloths/Towels

        
Smelling salts

       
Lab mats and wipes

        
10% bleach solution or approved biohazard disinfectant

 
Plastic cart with wheels for phlebotomy supplies (or plastic tray with compartments)

 
Butterfly needles (21 G) with luer adapter (B-D # 7251)

 
Vacutainer barrels

 
Tourniquets

 
Alcohol prep pads

 
Gauze (2x2)

 
Surgical tape - paper tape (easier on participants)

 
Band-Aids

Blood collection tubes (keep extras on hand):


2 – 10 ml Serum tubes (Fisher Scientific #22-301-710, Monoject # 8881301710)


2 – 10 ml EDTA tubes (Fisher Scientific # 22-311-743, Monoject # 8881311743)


1 – 4.5 ml Citrate tubes (Fisher Scientific # 22-029-309, Monoject # 8881340486)




1 – 5 ml SCAT-I*

For Blind Duplicate Samples:
5 ml Serum (Fisher Scientific # 22-239-324, Monoject # 





8881301413),





5 ml EDTA (Fisher Scientific # 22-029-325, Monoject # 





8881311446),





4.5 ml Citrate (Fisher Scientific # 22-029-309, Monoject 




# 8881340486),





5 ml SCAT-I*


Blood tube rocker

Blood tube racks

        
Ice bucket and crushed ice - filled 10 min before draw

        
Stopwatches or timers (ex. Fisher Scientific # 06-662-9)

Scissors

Pens

Labels

Phlebotomy / Processing Form

Blood Spill Kit

Biohazardous waste container

Needle/sharps container


* provided by CBAL


III.
methods


1.
Safety Issues and Precautions for Handling Blood Specimens.

In accordance with the OSHA regulations on bloodborne pathogens, the CBAL recommends the following laboratory safety protocol for the field center laboratories:

Use of non-permeable lab coats, latex gloves, and face shields when handling any blood in any situation where splashes, spray, spatter, or droplets of blood may be generated and eye, nose, or  mouth contamination can be reasonably anticipated.

Use of aerosol containers in all centrifuges.


Follow 'Universal Precautions' when handling any blood products.

Contaminated needles and sharps shall be immediately placed in a puncture-resistant, leak-proof container.  Never recap or break needles.

Hepatitis B vaccine be offered to all unvaccinated technicians handling blood, and documentation of vaccination, or technician’s declining to be vaccinated, should be kept on file at the Clinical Center.


2.
Participant ID Labels
The Coordinating Center will supply each field center with sheets of sample ID barcode labels to use for labeling draw tubes, working tubes, cryovials, and freezer boxes. There will be a total of 34 labels: 6 labels for the draw tubes plus 3 extra labels, 2 labels for two pooling tubes, and 23 cryovial labels. Each participant set of barcode labels has the same 7-digit sample ID number (the first digit identifies the clinic – Wake Forest =3, Columbia = 4, John’s Hopkins = 5, UMinn = 6, Northwestern = 7, UCLA = 8).  On the labels for the cryovials the digit ‘4’ which follows the 7-digit ID number, indicates Exam year 4.  The labels for the cryovials also have a 2-digit cryovial number (01 to 23) that serves as a unique identifier for each cryovial within a sample ID – this is critical in tracking the repository.  See Appendix for proper orientation of the barcode label on the cryovial.   The extra labels can be used for labeling the freezer boxes, etc.
There will also be special QC ID labels for the blind duplicate samples.  See the section on blind duplicates for further information on the procedure.

It is essential that blood samples be precisely labeled throughout the collection and processing stages to ensure that participant samples are not miscoded. To facilitate accurate labeling, it is suggested that you pre-label sets of collection tubes and cryovials prior to the participant's visit, with a crosscheck of the labels with each participant’s ID # prior to the phlebotomy.


3.
Forms
The purpose of the Phlebotomy/Processing Forms (P/P Forms) is to facilitate the efficient collection of plasma and serum samples from the participants, with maximum protection for the participant and the technician. In addition, the P/P Forms facilitate the monitoring of phlebotomy and other quality assurance parameters and provide information critical to the interpretation of the assay results and maintenance of the sample repository.

The completed Phlebotomy/Processing Forms will be included in the sample shipments to CBAL. 

Both the Phlebotomy Form and the Processing Form must be labeled with the participant ID #.  All forms must be completed in ink.


The Phlebotomy Completion Form will be scanned, and the information will be electronically sent to the Coordinating Center. The completed Phlebotomy Form and Processing Form will then be sent with the sample shipments to CBAL. Both forms must be labeled with the correct pre-printed barcode sample ID label. All forms must be completed in ink.


4.
Participant Refusal of Phlebotomy
Rarely, a participant will refuse phlebotomy.  Please keep a list of MESA Enrollment ID #s of any of these participants and identify which test they refused.


5.
Venipuncture
5.1 
Initial preparation for specimen collection prior to the arrival of participants is similar to that of Exam 3.


5.3
Priority of tubes & Preparation of phlebotomy draw-tubes and aliquot racks
A total of approximately 49.5 ml of blood will be drawn from each participant in 6 tubes.  (20% will have 7 tubes collected for a total of 54.5 ml of blood) 

The order in which the tubes are collected is important.  Blood collection must be drawn in the following order:

1. 10 ml EDTA



purple top

2. 10 ml Serum



red top

3. 4.5ml Citrate



blue top

4. 10 ml EDTA



purple top

5. 10 ml Serum



red top

6. 5 ml SCAT-I



red top
7. 10 ml Heparin



green top

8. 10 ml EDTA



purple top

9. 5 ml EDTA



purple top
Note:  The numbering and the priority of tubes 1-6 is the same as Exam 3. Tubes 7-9 are only for participants selected for the related ancillary studies.
Tubes #1 and #4 are 10ml EDTA tubes (Fisher Scientific # 22-311-743, Monoject # 8881311743).  After centrifugation, plasma from these tubes will be pooled and aliquotted into seven aliquots that are color coded with purple caps.  This plasma will be used for lipid levels and banked for future testing. For selected Blind Duplicate participants, an additional 5 ml EDTA tube (Fisher Scientific # 22-029-325, Monoject # 8881311446) will be used.
Tubes #2 and #5 are 10ml red-topped Serum tubes (Fisher Scientific #22-301-710, Monoject # 8881301710). After filling, let these tubes stand at room temperature for a minimum of 40 minutes, but a maximum of 90 minutes, to allow the blood to clot. The tubes are then centrifuged and the serum is pooled and aliquotted into seven aliquots that are color coded with red caps. The serum will be tested for glucose and stored in repository for later analysis. For selected Blind Duplicate participants, an additional 5 ml Serum tube (Fisher Scientific # 22-239-324, Monoject # 8881301413) will be used.
Tube #3 is a 4.5ml blue-topped citrate tube (Fisher Scientific # 22-029-309, Monoject # 8881340486), a silicon-coated glass tube containing 0.5ml of 3.2% sodium citrate.  After centrifugation, plasma is aliquotted into 4 aliquots that are color coded with blue caps.  The plasma will be banked for future testing.  

Tube #6 is a 5ml red-topped "Special Coagulation" tube (SCAT-I) containing a white, powdered anticoagulant provided by CBAL.  This tube contains a special combination of anticoagulants that ensure long-term stability of the plasma sample.  Specifically, this tube, when filled, will contain 4.5 mm EDTA, 150 KIU/ml aprotinin and 20 uM D-Phe-Pro-Arg-chloroketone.  The SCAT-1 tube must be stored refrigerated. It must be drawn after at least one other tube has been drawn. Important to note, this tube is 'non-sterile', therefore it must be drawn using a butterfly apparatus with 12 inches of tubing; alternatively, a syringe may be used for the venipuncture, and expressed through the stopper (with great care to limit turbulence) into the SCAT tube.   It is critical that the SCAT-1 tube is mixed well (>30 sec of gentle inversion) before being placed on ice to await further processing/centrifugation.  The four aliquots for this tube are color-coded with yellow caps and the plasma will be stored in repository for future testing.
Tube #7 is a 10ml heparin tube and #8 is a 10ml EDTA tube. They require no processing. They are to be packed in a special box with “bricks” for maintaining the temperature and shipped next day delivery.

Tube #9 is a 5ml EDTA tube. It should be mixed and immediately placed and kept at 4°C. Within 90 minutes, plasma should be separated by centrifugation, transferred into airtight 2ml cryovials, flash frozen on dry ice and stored at -70°C.  If it is not convenient to flash freeze, the samples can just be placed at -70 degrees C.

Summary of Blood Mixing During Venipuncture

Each tube should be treated as follows:

Tube #1and 4
EDTA – place on mixer for ~30 seconds, then place in ice bath.

Tube #3
Citrate – place on mixer for ~30 seconds, then place in ice bath

Tube #6
SCAT-1 – place on mixer for AT LEAST 30 seconds, then place in ice bath.

Tube #2 and 5
Serum – do NOT mix; place in rack at room temperature for AT LEAST 40 minutes, but less than 90 minutes.

Tube #7 and 8
Heparin and EDTA – Rotate tubes gently up and down 5-6 times. Then put on mixer for at least 3 minutes. Maintain at room temperature until shipped same day

Tube 9
EDTA – place on mixer for ~30 seconds, then place in ice bath.

5.4
Collection of Blind Duplicate Tube



As with previous MESA Exams, 20% of the participants will have an additional tube of blood collected, for a total of seven tubes (approximately 54.5 mLs total) of blood. This sample is collected for quality control purposes. This sample is collected last into the Blind Duplicate Tube (#7), which may be an EDTA, Serum, Citrate, or SCAT tube.  


5.5
Preparation of Phlebotomy Room – is similar to that of Exam 3.

Setup of Draw Tube and Aliquot Racks 

To facilitate accurate tracking of collected specimens, we recommend that you set up a blood collection tube rack with the set of draw tubes, pre-labeled with the provided participant ID labels. The tubes should be in the rack according to the order in which they are to be drawn, as specified above. 

An aliquot rack, with pre-labeled cryovials, should be set up to correspond with each participant’s blood collection tube rack; and the cryovials should be in numerical order.  It may be helpful to have the red cryovials per participant in a separate rack since the red serum collection tubes are generally centrifuged at a different time from the other tubes.  

Preparation for Specimen Collection

tc  \l 2 "D.
Preparation for Specimen Collection "Preparation for specimen collection is done in the following manner.  Early morning, prior to arrival of any participants:

1.  Make sure venipuncture supplies are stocked and the tubes and cryovials are labeled.

2.  Check that the sample processing station is properly equipped.  Every item on the checklist must be ready and in its proper position.

3. Make sure the phlebotomy room is tidy and stocked with extra smelling salts, basin, washcloths, and that the draw tube mixer is functional.

4. Label the tubes and cryovials with the participant ID (if not previously done).

5. Approximately 10 minutes before scheduled blood specimen collection, fill styrofoam ice bath ¾ full with crushed ice.


5.6
Preparation of Participants – is similar to that of Exam 3.  A few points are worth re-stating here.


5.61
The participant’s experience must be as pleasant as possible. Give the participant enough time to feel comfortable, both before and after the blood collection. In many cases the most memorable part of the experience for the participant will be the contact with, and the attitude and competence of, the technician who draws the blood. Do not under any circumstances force or coerce the participant to have blood drawn.


5.62
Participants who are concerned about the volume of blood collected should be reassured that the total amount of blood drawn is about 4 tablespoons, although it may look like more. Additionally, reassure them that blood cells die and are made continuously and what is collected will be reproduced in one to two days.


5.63
Phlebotomy Form Questions.  There are five questions to ask the participant before the start of venipuncture.  The first three questions deal with the participant’s experience with venipuncture.  If they answer yes to any of these three questions, the phlebotomist can take extra care with the procedure.     Question 4 deals with diabetes status.  Check yes only if the participant is taking medication for diabetes.  Question 5 deals with fasting status.  The participant should be fasting (nothing to eat or drink except water) for 12 hours with a minimum acceptance of 8 hours.  If s/he has not fasted for at least 8 hours, the blood collection needs to be rescheduled. 

Items 12 and 13 are related to ancillary studies. If participant is selected for an ancillary study draw, indicate “Yes” for the appropriate question and then complete the related items. If not selected for a particular ancillary study, respond “No” to Question 12 and/or 13 and leave the related items blank.

5.7  
Venipuncture Procedure – is similar to that of Exam 3.

ALWAYS WEAR LATEX GLOVES AND LAB COAT

1.
Arrange draw tubes in order of draw on the table top or in the tube rack within easy reach. Assemble butterfly apparatus and Vacutainer holders, gauze, and alcohol prep prior to tourniquet application.

2.
Apply tourniquet.  

3. Examine participant's arms for the best site for venipuncture. Release tourniquet.

4. Cleanse venipuncture site by wiping with alcohol prep pad in a circular motion from center to periphery.  Allow area to dry.

5. Reapply tourniquet and start timer and document start time.  NOTE: If possible, it is best to release the tourniquet as soon as possible after flow has been established.  Tightened tourniquet should be on no longer than 2 minutes recommended or loosen tourniquet, then reapply if necessary. In our experience, however, especially with sick and/or elderly subjects, this may result in flow stopping, and the trauma of a second venipuncture. Therefore, this is a “judgment call” based upon the phlebotomist’s experience and skill.  

6.
Grasp the participant's arm firmly, using your thumb to draw the skin taut. This anchors the vein.  The thumb should be 1 or 2 inches below the venipuncture site.

7.
With the needle bevel upward, enter the vein in a smooth continuous motion.

8.
Make sure the participant's arm is in a flat or downward position while maintaining the tube below the site when the needle is in the vein.  It may be helpful to have the participant make a fist with the opposite hand and place it under the elbow for support.

9.
Grasp the flange of the Vacutainer holder and gently push the tube forward until the butt end of the needle punctures the stopper, exposing the full lumen of the needle.

NOTE : Attention should be paid to minimizing turbulence whenever possible.    Small steps, such as slanting the needle in the Vacutainer to have the blood run down the side of the tube instead of shooting all the way to the bottom, may result in significant improvement.

10.
Note the blood flow into the first collection tube.  If blood is flowing freely, the butterfly needle can be taped to the participant's arm for the duration of the draw.  If the flow rate is very slow, the needle may not be positioned correctly.  Try moving the needle slightly without causing discomfort to the participant.

11. Keep a constant, slight forward pressure (in the direction of the needle) on the end of the tube.  This prevents release of the shutoff valve and stopping of blood flow.  Do not vary pressure nor reintroduce pressure after completion of the draw.

12. Fill each Vacutainer tube as completely as possible; i.e., until the vacuum is exhausted and blood flow ceases.  If a Vacutainer tube fills only partially, remove the tube and attach another of the same type without removing the needle from vein.  Plasma tubes are not acceptable if < ½ full.

13. When the blood flow ceases, remove the tube from the Vacutainer holder.  The shutoff valve re-covers the point, stopping blood flow until the next tube is inserted (if necessary). Place all tubes, except serum, on tube mixer for a minimum of 30 seconds. 

14. Release tourniquet, if still applied.   The ideal tourniquet time is two minutes.

15. To remove the needle, lightly place clean gauze over venipuncture site.  Remove the needle quickly and immediately apply pressure to the site with a gauze pad. Have the participant hold the gauze pad firmly for one to two minutes to prevent a hematoma.   Discard needle into puncture-proof sharps container. Record on Phlebotomy form duration tourniquet was applied and end venipuncture time.

16 The Citrate, EDTA, and SCAT-I, tubes are placed on wet ice.  The serum tubes are maintained at room temperature. 

17 Clean up the venipuncture area (if necessary). Dispose of needle and tubing in the appropriate biohazard needle sharps containers. Complete the Phlebotomy Form.

18.
Bring the filled blood collection tubes to the processing area, keeping the EDTA, citrate and SCAT-I tubes on ice and the serum tubes at room temperature.

5.8
Guidelines for Difficulties – are the same as Exam 1, 2 and 3.

Handling participants who are extremely apprehensive about having blood drawn.  Do not under any circumstances force the participant to have blood drawn.  It may help to explain to the participant that the blood drawing is designed to be as nearly painless as possible.  It is sometimes best to let the participant go on with another part of the visit.  It may also be helpful to have the participant relax in the blood drawing chair just so the phlebotomist can check the veins in the participant's arms, without actually drawing blood.  If the participant has "good veins" the phlebotomist can reassuringly say, "Oh, you have good veins; there should be no problem."  

1.
Bandaging the Arm.  If the patient continues to bleed apply pressure to the site with a gauze pad.  Keep the arm elevated until the bleeding stops.  A gauze bandage can be tightly wrapped around the arm over the pad, and left on for at least 15 minutes.

2.
Procedures for Difficult Draw.  If a blood sample is not forthcoming, the following manipulations may be helpful.


a.  If there is a sucking sound, turn needle slightly or lift the holder in an effort to move the bevel edge away from the wall of the vein.


b.  If no blood appears, move needle slightly in hope of entering vein.  Do not probe.  If not successful, release tourniquet and remove needle.  A second attempt can be made on the other arm.


c.  Loosen the tourniquet.  It may have been applied too tightly, thereby stopping the blood flow.  Reapply the tourniquet loosely.  If the tourniquet is a velcro type, quickly release and press back together.  Be sure, however, that the tourniquet remains on for no longer than two minutes at a time.


d.  The phlebotomist should not attempt a venipuncture more than twice.


e.  Reassure the participant that the inability to obtain a clean venipuncture is not any sign of a medical problem on their part.

f.  If venipuncture is unsuccessful, this should be noted on the Phlebotomy Form.

3.
WHEN A PARTICIPANT FEELS FAINT OR LOOKS FAINT FOLLOWING THE BLOOD COLLECTION.


a.  Have the person remain in the chair, if necessary have him/her sit with head between knees.

b.  Provide the person with a basin if he/she feels nauseous.


c.  Have the person remain seated until he/she feels better.

d.  Place a cold washcloth on the back of the person's neck.

e.  If the person faints, use smelling salts to revive by crushing the ampoule and waving it under the person's nose for a few seconds.

f.  If the person continues to feel sick, contact a medical staff member who will advise you on further action.

4. Other Possible Problems:  Not all tubes are collected (blood flow ceases, difficult venipuncture, etc.).  Always fill collection tubes in the order specified.  Make notations of difficulties on the Phlebotomy form.  If the participant is willing, another attempt should be made to complete the draw collecting only those tubes that were not filled in the first venipuncture following the same tube order.


5.
Other Possible Problems:  Collection tube does not fill. First, try another tube of the same type.  Partially filled plasma tubes are not acceptable if less than ½ full.  If a tube is less than ½ filled, it should be discarded.  Partial tubes for serum are acceptable, but will result in a reduced number of aliquots.  If a tube is not completely filled clearly note on the Processing Form as this can effect future assays.


6.
Processing Specimens
A.  Overview

Processing should be initiated as soon as possible (0 – 30 minutes) following venipuncture.  The red-topped serum tubes must stand at room temperature for at least 40 minutes before centrifugation. If centrifugation of the other tubes is not immediate, the citrate, EDTA, and SCAT-I tubes should remain on ice. Personal protective equipment (non-permeable lab coats, double-gloves with at least one latex pair; splatter shields are recommended) MUST BE worn for processing. 

B.
Daily Preparation

The following items should be on hand before beginning processing:


•Lab coats and gloves, splash shields, other Personal Protective Equipment as needed.

 
•Refrigerated Centrifuge: 2,000 g‑force minimum, 4 oC, Swinging bucket. 

        
•10% bleach solution (or approved biohazard disinfectant)

 
•test tube holders (adapters) for centrifuges

 
•Harvard Trip Balance / Pan balance

 
•water bottles for balance

 
•freezer (‑70(C or colder)

 
•emergency eye wash station

 
•biohazard trash can, with biohazard bags (biohazardous waste puncture proof containers)

 
•test tube racks / cryovial racks

 
•Fixed volume pipettes with tips (MLA) and adjustable pipettes (Rainin, Finn, etc) with tips.  Volumes needed to pipette:  0.5 ml, 1.0 ml (200 to 1000 ul)


•cryogenic vials* (0.5 ml and 1.5 ml)

        
•cryovial labels (from the CC)

 
•Revco Boxes (#5954 and #5956) and dividers (9 x 9 and 7x7)

 
•Styrofoam/insulated shipping boxes

•Refrigerator- for storage of special blood tubes

- Can be a household fridge.  

- Cannot be the same as food fridge.

        
•Labels/lab tape for reagents


•Sharpie pens


•ID labels for cryovials and freezer boxes

   * = provided by CBAL

C.
Description of Aliquots
         Aliquot Assignments:

	Collection Tube
	Min Volume Needed after Centrifugation
	Number of Aliquot Tubes
	Color 

Code
	Volume per Aliquot Tube

	#1: 10mL EDTA
	4.0mL
	7 cryovials
	Purple
	(Combine plasma from Tubes 1 &4 before aliquoting)

7 @ 1.0mL



	#4: 10mL EDTA
	4.0mL


	
	
	

	#2: 10mL Serum
	4.0mL
	7 cryovials
	Red
	(Combine sera from Tubes 2 & 5 before aliquoting)

1 @ 0.5mL 

6 @ 1.0mL

	#5: 10mL Serum
	4.0mL


	
	
	

	#3: 4.5mL Citrate
	2.0mL
	4 cryovials
	Blue
	4 @ 0.5mL

	#6: 5mL SCAT
	2.0mL
	4 cryovials
	Yellow
	4 @ 0.5mL

	#7: 10ml Heparin
	No Processing Performed

	#8: 10 ml EDTA
	No Processing Performed

	#9: 5ml EDTA
	2.5mL
	2 cryovials
	Purple
	1 @ 1.5mL
1 @ 1.0mL


D.    ALIQUOTING: Citrate, EDTA, SCAT-1 and Serum tubes

1.
Aliquotting consists of removing the serum or plasma in small amounts (e.g.: 0.5ml) by pipette and placing it into the appropriate color-coded cryovials (provided).  Correctly color-coding the aliquots is important.  Color-coding is predetermined and used to identify sample type such as citrated plasma vs. SCAT-I plasma, etc.  

2.
This process must be done while the tubes and cryovials are on ice (unless otherwise noted).

3.
When aliquotting serum and plasma, be careful not to disturb the top of the cell layer with the pipette tip, as this will result in platelet, white cell and red cell contamination. 

4.
Use a new pipette tip for each draw tube.

5.
Once the sample is aliquotted cryovials should be immediately (< 10 minutes) frozen in an upright position at -70oC or promptly placed on dry ice for quick freezing.

After centrifugation, pool plasma or serum of like tubes from the same participant, (e.g.: EDTA plasma from tubes 1 & 4; Serum tubes 2 & 5).  A disposable transfer pipette may be useful in transferring the plasma or serum from the centrifuged blood collection tube into a 15 ml or similar ‘pooling tube’.  Make sure the pooling tubes are clearly labeled with ID#s.   From the pooled plasma or serum, now in the 15mL tube, pipette the appropriate volume into each cryovial for that draw tube type (i.e.: EDTA plasma = 7 purple capped cryovials).  

If any tubes are accidentally mixed during pipetting so that plasma is contaminated with red cells, they may be recentrifuged.

Upon completion of the processing steps, aliquots must be frozen at -70(C or below within 10 minutes, or place immediately on dry ice.   Make sure all cryovials and tubes are frozen in the upright position.

E.
Summary of Timing Issues

After blood drawing, time before centrifugation: 



EDTA, SCAT-1, and Citrate:  store on ice; preferably < 15 minutes (maximum < 30 minutes) before centrifuging.

Serum:  store at room temp for at least 40 minutes, but < 90 minutes prior to centrifuging.

After aliquotting, ALL samples must be frozen within 10 minutes or placed immediately on dry ice.

Aliquot racks will be set up to correspond to each blood collection tube rack.  Rack setup is completed the previous day.  All tubes and vials are labeled with sample ID labels (if not previously done) and arranged in appropriate working order.  

Low sample volume

If there is insufficient sample of a tube type to make the full set of aliquots, if possible fill the cryovial that is marked with an * on the Processing page for that tube type first.   

Any partially filled cryovial (less than the specified volume) should be marked with a dot on the cap and a “P” in the comment field on the Processing Form next to that cryovial number.

F.
Centrifugation – EDTA,  SCAT-1, & Citrate Tubes 

If centrifugation is not immediate, tubes are stored upright on wet ice. Tubes are centrifuged at 4(C at least at 2,000g x 15 minutes or 3,000g x 10 minutes for a total of 30,000 g-minutes. Maximum time elapsed before centrifugation is 30 minutes from time of collection.  Please note all start times on the Processing Forms.  Once centrifugation is complete, tubes are carefully placed on ice and are ready to aliquot.

 1.  EDTA.  Place tube in the centrifuge.  After centrifugation, the EDTA plasma from tubes 1-4 is pooled and aliquoted, by specified volume into cryovials #01 - 07.  If tube #9 was drawn, it should be aliquoted separately. These will be purple-capped cryovials.    

2.  CITRATE.  After centrifugation, carefully pipette 0.5ml of this plasma into each of the cryovials # 8 – 11.  These will be blue-capped cryovials.  

3.  SCAT-1.  After centrifugation, carefully pipette 0.5ml of this plasma into each of the cryovials #12 – 15.  These will be yellow-capped cryovials.

G.
Serum - Centrifugation

Allow serum tubes to clot for at least 40 minutes at room temperature (maximum time before centrifugation is 90 minutes).  These tubes are centrifuged at 4(C at 2,000g x 15 minutes or 3,000g x 10 minutes for a total of 30,000 g-minutes. 

After centrifugation is complete, pool the serum before aliquoting and place on ice.  Carefully pipette 0.5ml of pooled serum into cryovial # 16.  Pipette 1.0 mL of pooled serum into each of the cryovials #17-22.  These will be red-capped cryovials.  The remaining red cells in the serum draw tube (and the tube itself) can be discarded in the biohazardous waste.

H.
Special Circumstances
1.  Blood specimens (EDTA, Citrate, SCAT-I) cannot be processed within 30 minutes of collection.

If centrifugation cannot be performed within 30 minutes of collection, try to process specimens as soon as possible after that time. Note time of collection and centrifugation on the P/P form. Maintain the EDTA, citrate, and SCAT-I tubes on wet ice until centrifugation.

2.  Serum and plasma cannot be frozen within 10 minutes of aliquoting. 

Every effort should be made to freeze serum and plasma cryovials at -70(C or below as soon as possible after aliquoting. If specimens cannot be placed immediately at -70(C or below, they may be temporarily (< 2 hours) stored at -20(C or placed on dry ice until transfer to -70(C or below.  Dry ice is the preferred solution.

I.
Processing Completion.


The completed Phlebotomy/Processing Forms are kept in a temporary file.   Enclose copies of the Phlebotomy/Processing Forms with each shipment of samples to the Central Blood Analysis Laboratory. Upon receipt at CBAL, forms and samples are examined for monitoring/QC purposes.


Completed, frozen cryovials from three participants are packed into one freezer box.  
Be sure the Phlebotomy and Processing Forms are completely filled out.

Wipe down all work areas with 10% Bleach solution (or approved biohazard disinfectant).

Label and arrange cryovials in their proper racks for the next days blood processing

SHIPPING BLOOD SAMPLES


A. General
Blood samples are shipped only on Mondays or Tuesdays to the CBAL by an overnight carrier (Federal Express is preferred).  Samples will be shipped on a pre-arranged schedule. 

B.  Packaging Samples

Sample Shipping Checklist:




Coolers  


Rubber bands for freezer boxes


Ziplock plastic bags for freezer boxes



Absorbent material (i.e. paper towels, newspaper)


Packaging tape


Dry ice (~10 lbs per mailing container)


Labels:  Fedex address labels, 


UN3373 Diagnostic Specimen label (This is new IATA for 2005)

Dry Ice Labels (class 9, UN1845)


Labeled freezer boxes with participant samples


Completed Processing Forms 


Completed Shipping Forms (to be faxed)

Temperature “Bricks” for the inflammation samples

C.  Procedure

For frozen shipment to the University of Vermont:

1.  Line cooler with absorbent material (i.e. paper towels).  

2.  Place approximately 1/2 the dry ice (per mailer) on the bottom of the cooler.

3.  Place another layer of absorbent material (i.e.: paper towels) on top of the dry ice – so it will be between the dry ice and the freezer boxes containing the samples.  It is important to ensure there is sufficient absorbent material between the dry ice and the Ziploc bags containing the freezer boxes.
4.  Collect the freezer boxes containing samples to be shipped, and check the sample ID numbers against the Processing Forms for that shipment.  Each cryovials box contains the samples from 3 participants.  

5.  Place a rubber band around each cardboard freezer box containing samples before enclosing each box in a Ziploc plastic bag.  Be sure to seal the Ziploc bags so they are leak proof.  Then carefully place these bagged boxes containing samples in the mailer.  The rubber band is important for aiding in the prevention of a cryovial spill; the sealed Ziploc bag & absorbent material are for compliance with commercial carrier specifications.    

6.  Another layer of absorbent material is placed on top of the sample freezer boxes.

7.  The remaining dry ice is placed on top of this last layer of absorbent material.

8.  The Shipping Form (same form that is faxed to VT), and Phlebotomy/Processing Forms for all samples included in that particular shipment, are placed in a plastic bag on the top of the absorbent material before the top is securely taped closed.  

9.  Affix shipping label(s).  Place the entire box in the refrigerator if pickup is not immediate. (Samples should not be on dry ice for > 24 hours).

The completed Shipping Form, with the Fedex airbill #s, is faxed to the University of Vermont at (802) 656-8965.  

This shipping protocol follows the procedures mandated by the International Air Transport Association’s Dangerous Goods Regulations-Packaging Instructions 650 and 904. Copies of these regulations are included with this MOP.

D.   Mailing Addresses:

University of Vermont

Department of Pathology

Colchester Research Facility, Room T205

208 South Park Drive, Suite 2

Colchester, VT 05446

Attn:  Elaine Cornell

(802) 656-8963

(802) 656-8965 Fax

QUALITY ASSURANCE

A.
Overview of Field Center Monitoring
 Quality assurance monitoring of the blood collection and processing protocols is important for the identification of any deviations from the standardized methods.  Differences in the manner of blood collection or processing could potentially create a statistically significant difference in assay results.  In order to prevent any sample associated problems, the CBAL has designed a system for monitoring the quality of blood collection and processing in each Field Center. The first component in the quality assurance program for Field Centers consists of the CBAL training course and certification process for each Field Center technician.  Other components of the program include maintenance of equipment check logs at each field center, Field Center Supervisor checklist, review of Phlebotomy/Processing Forms by the CBAL, and analysis of problems associated with the phlebotomy.  Through the monitoring of these parameters, any systematic or random problems should be identified and appropriate corrective actions taken.

B.
Field Center Technician Training & Certification

Standardization of venipuncture and blood processing procedures is of utmost importance for the quality of the blood samples and subsequent data analysis.  There will be a one time training session on blood collection and processing of the MESA samples.  The training session will present information relating to the collection of the blood sample (i.e.: infection control, safety precautions including OSHA regulations, handling equipment, venipuncture procedure and possible venipuncture problems), and proper processing procedures for the varied array of draw tubes, including centrifugation and temperature requirements, and aliquoting the multitude of corresponding color-coded cryovials.  Training will also cover additional areas considered relevant to maintaining the standard and quality of the samples collected.
Field Center Technician Requirements.

Prior clinical phlebotomy experience is mandatory for the Field Center technicians who will be performing blood collection for the MESA study.
Field Center Technicians should have read the MESA Manual of Operations before attending the CBAL training session.  Certification in MESA blood collection and processing is required before working with actual participants and blood samples.   

Field Center Technician Certification

Field Center technicians who attend the CBAL training session and successfully complete both the written and practical examinations will be certified in MESA blood collection & processing.   Once fully certified, this technician is qualified to certify other technicians at their site in the complete or partial process with final approval from the CBAL. 

The steps for certification are:

1.  Read the Lab Manual of Operations.

2.  Observe the process performed by a certified technician.

3.  Successful completion of the practical exam (using the Certification     Form/Supervisor Checklist), which involves observation by a certified personnel of the trainee completing the phlebotomy/processing procedure on a volunteer.

4.  Successful completion of written exam (prepared by CBAL).




Completed written exams are mailed to the CBAL for correcting and will be kept on file there.
C.
Field Center Equipment Records
Each Field Center is responsible for maintaining daily and monthly records for equipment performance.  Daily temperature checks on refrigerators, freezers and refrigerated centrifuges should be performed.  Equipment temperature logs are filed on site for future reference and reported to the CBAL monthly.  These equipment records can identify problems with sample quality in the aliquoting and local storage steps.

D.
Field Center Supervisor Checklist

 The Field Center Supervisor checklist serves as a periodic monitoring measure.  The Field Center Supervisor will observe the MESA technicians at their site while they perform the phlebotomy and processing procedures, recording their observation on the checklist.  Completed Supervisor Checklists will be sent to the CBAL for monitoring purposes.   Checklists need to be completed once per month per technician.

E.

Maintaining Certification

A technician must perform phlebotomy and/ or processing on a minimum of one participant, every two weeks in order to maintain certification.

F. Field Center Acknowledgement Forms

The Vermont Central Blood Lab will analyze the condition of each shipment received and will complete an Acknowledgement Form and fax it back to the Field Centers.   The Acknowledgement Form is used as a tool to track possible problems and variations from protocol on a weekly basis.

Alert Values 
The University of Minnesota will be analyzing these samples for Lipid Panel, Glucose, and Creatinine.   

Alert values are as follows:

Total Cholesterol

>360 mg/dL

Triglycerides


>1000 mg/dL

HDL cholesterol

< 20 mg/dL

LDL cholesterol

> 260 mg/dL

Glucose 


< 50 or > 400 mg/dL

Creatinine


> 2.0 mg/dL

Blind Duplicates 
Blind duplicate samples will be collected on 5% of the participants on four different tube types.  This results in 20% of all participants having a blind duplicate sample collected for QC.  The criteria for collecting a blind duplicate sample will be based on a check digit in the participant’s ID number.  

The following tube types will be drawn (only one tube per participant depending on the check digit):


5 ml EDTA (Fisher Scientific #22-029-325, Monoject # 8881311446)


5 ml Serum (Fisher Scientific #22-239-324, Monoject # 8881301413)

4.5 ml Citrate (Fisher Scientific #22-029-309, Monoject # 8881340486)

5 ml SCAT-I*
*Provided by CBAL

The blind duplicate tube is collected after the regular tubes are filled.  It would be the seventh tube filled.  

The tubes are handled in the same way as the regular collection tubes.   EDTA, Citrate, SCAT-I are placed on the mixer for approximately 30 seconds, then placed in ice, and centrifuged within 15 to 30 minutes.  Serum remains at room temperature for a minimum of 40 minutes, with a maximum of 90 minutes, to clot before centrifuging.

Aliquoting Scheme:

Tube Type



Cryovial color

# x  sample volume

EDTA




purple



2 x 1.0 ml

Serum




red



4 x 0.5 ml

Citrate




blue



4 x 0.5 ml

SCAT-I




yellow



4 x 0.5 ml

Cryovials must be labeled with a QC ID#.   This ID# is matched to the Participant ID#.

After aliquoting, cryovials are frozen immediately at –70o C in an upright position.     Blind Duplicate cryovials are placed in their own freezer box with a 9 x 9 grid.   More than one participant’s samples are included in one box.  These samples are shipped a week or so after the original samples are sent out to the CBAL, so that the laboratory cannot match them with the original participant.   It is important to complete the Blind Duplicate Shipping Log and include a copy in the shipping box with the frozen samples.  The Blind Duplicate Shipping Log is also faxed to VT the day the frozen samples are shipped.  
FIELD CENTER FORMS


MESA Phlebotomy/Processing Form


MESA Shipping Log 


MESA Blind Duplicate Shipping Log 


MESA Field Center Supervisor Checklist   


MESA Field Center Technician Certification Examinations 


MESA Equipment Temperature Logs 


DIAGRAMS/INSTRUCTIONALS:


Aliquoting Scheme Flow Chart




Freezer Box Diagram


IATA Packing Instructions 650 and 904
3.7  Carotid Ultrasound
3.7.1 General Guidelines
Standardization and Probe Frequency

MESA ultrasound scans will all be performed with GE Logiq 700 ultrasound machines using ML probes. The probe operates at two different frequencies: 9 and 13 MHz. Images of the brachial artery and common carotid are captured at 9 MHz, and the internal carotid images are captured at 13 MHz. Pulse Wave Doppler measures are not affected by the probe frequency setting. When making Pulse Wave Doppler measurements, the probe frequency can remain set at the frequency that makes the execution of the protocol most efficient.

Data Transmission 

Ultrasound scans are recorded to Super VHS videotape and sent to the Ultrasound Reading Center for analysis. Field Centers send tapes to the Reading Center every Thursday. 

Forms

There are two different forms that the MESA sonographers will be using. One is the IMT Videotape Log Sheet and the other is the Ultrasound IMT Case Report Form (titled Carotid Ultrasound).

A videotape log sheet, which can consist of more than one page, is the reader’s guide to the scans that are recorded on the videotape. It is sent to the Ultrasound Reading Center with the videotape. Photocopy the log sheets before sending them.

MESA ultrasound case report forms are completed for each participant. These forms are scanned into the MESA database at the field center. Do not send these forms to the Ultrasound Reading Center. 
Ultrasound Videotape Log Sheets and Labels

A videotape log sheet is to a MESA ultrasound videotape what a table of contents is to a book. Just as it is impossible to find out what is in a book without a table of contents, it is also impossible to determine what is on the tape and to analyze it without a log sheet. The process is simply much more efficient with the log sheet.

Matching numbered labels for both the log sheets and videotapes have been provided to facilitate the long-term organization of MESA ultrasound data. A new log sheet is started for each new videotape. Label each new videotape and log sheet with matching labels before scanning. If more than 10 participants will be recorded on videotape, attach a second page and continue. 

Though most of the entries to the Videotape Log Sheet are self-explanatory, take the time to review the details below. It is important to check subject IDs and to write legibly. Transposition errors can be difficult to catch after the participant has left the scanning area.

VCR Start Time

The one item on the log sheet that can cause confusion is the “VCR Start Time.” The “VCR Start Time” recorded on the log sheet is analogous to the page numbers in a table of contents. Without the “VCR Start Time,” finding a study on a videotape can be very difficult and time consuming.

General Guidelines for “VCR Start Time” 

1. Start each new tape with the counter set at 0:00

2. At the end of each study mark down the VCR counter time of the study just completed as the "VCR Start Time" for the next study on the log sheet.

3. If the next scan is immediately consecutive and on the same videotape, great. Start the next scan and when it is complete, mark down the VCR counter time as the "VCR Start Time" for the next study.

4. If the scans are not consecutive, there are two options:

Option A (more efficient)


1.
Don't rewind the videotape, or, if you have reviewed, have it queued up (ready) at the end of the last recorded scan.


2.
Re-set the VCR counter to 0:00. 


3.
Videotape the new study. 


4.
When the scan is completed, jot down the time displayed on the VCR counter. Add it to the “VCR Start Time” of the scan just completed.


5.
Write the result in the “VCR Start Time” space of the next scan.

Option B 


1.
Rewind the tape


2.
Reset the VCR Counter to 0:00. 


3.
Fast-forward to the end of the last study. 


4.
The VCR counter should now display at time within seconds of the time written in as the "VCR Start Time" on the log sheet. 


5.
Videotape the new study. 


6.
When the scan is completed, record the VCR counter time at the end of the study just completed as the "VCR Start Time" of the next study.

Videotape Log Sheet Details

	Item
	Description

	Scan Date


	Date scan is performed

	Subject ID


	Participant’s MESA ID

	Plaque Location

Carotid IMT log sheet only
	If there is (are) plaque(s), indicate the location(s) by circling the appropriate acronym. 

RB = right bulb    RICA = right internal carotid 

LB = left bulb      LICA = left internal carotid

	VCR Start Time
	VCR Counter time, not the time of day. Start new videotapes at 0:00. Re-set the VCR counter if necessary.

	Sonog ID


	Sonographer’s MESA Technician ID

	Comments
	This space has been provided for general comments regarding each scan. Note any significant findings, including plaque, wall thickening, or difficulties encountered in trying to obtain good images. This section of the log sheet is invaluable to the ultrasound Reader, who must rely on the sonographer to communicate what is seen.


Sample Carotid IMT Videotape Log Sheet

Only Carotid IMT scans are recorded on the Carotid IMT videotape.

	
	Scan Date
	Subject ID
	Plaque (
	VCR Start Time
	Sonog.

ID
	Comments

	1.
	6/13/2000
	3551212
	RB  RICA

LB  LICA
	0:00
	317
	Nice clean and easy scan

	2.
	6/13/2000
	3899223
	RB  RICA

LB  LICA
	3:10
	319
	Plaque in right ICA

	3.
	6/14/2000
	3221555
	RB  RICA

LB  LICA
	5:25
	317
	Use second LCC image, thick neck difficult to scan


3.7.2 Right Common Carotid Dynamic Acquisition

MESA Case Report Forms

All MESA case report forms require the entry of the MESA participant ID, acrostic and date at the top right, and the sonographer, reviewer and data entry IDs along the bottom. 

Protocol: Carotid Progression and IMT

Form Name: Carotid Ultrasound
	Item
	Response Options
	Explanation

	ID #
	primary MESA Subject Identifier
	

	Acrostic
	secondary MESA Subject Identifier 
	

	Date
	scan date – today’s date
	

	1. Results of Carotid IMT Progression Examination (20 seconds of right common carotid dynamic acquisition):
	· Done

· Incomplete

· Not Done
	Indicate whether or not the scan was successfully conducted and recorded. Skip to #3 if it was “Done.”

	2. Reason Carotid IMT Progression Examination incomplete or not done:
	· Equipment Malfunction

· Time/Staff/Room Constraints

· Examinee refused/uncooperative

· Examinee physically unable

· Other (specify)
	If scan is “Incomplete” or “Not Done,” indicate why.

	3. Tape #
	3 digit number
	The number on the videotape and log sheet. No letters.

	4. VCR Start Time
	1 digit for hour

2 digits for min

2 digits for sec
	VCR Counter time, not the time of day.

	5. Were Right CCA Doppler blood flow signals detectable?
	· Yes

· No
	Indicate whether or not PW Dopplers could be heard.

	6. Right CCA Pulse Wave Doppler measurement (cm/s)
	3 digits

cm/sec
	Enter PW Doppler measurement from image screen in cm/sec.

	7. Exam 1 image evaluation
	· None available

· Device malfunction – not available

· Landmarks identifiable?

If Yes for “Landmarks,” select one:

· All

· In part

· None
	Skip to #10 if “None available” or “Device malfunction—not available” is marked. If “Landmarks” is marked, then also fill in “All,” “In part,” or “None.”

	8. Quality of Exam 1 image
	· Excellent

· Very Good

· Satisfactory

· Poor
	

	9. Quality of current examination
	· Excellent

· Very Good

· Satisfactory
· Poor
	

	10. Post-imaging Blood Pressure and Pulse
	3 digits for systolic

3 digits for diastolic
3 digits for pulse
	Left arm blood pressure (use right arm if there is a gradient ≥ 15 mmHg; check box if right arm used)

	11. Results of Carotid IMT scan
	· Done 

· Incomplete

· Not Done
	Indicate whether or not the scan was successfully conducted and recorded. Skip to #13 if it was “Done.” If “Not Done,” then complete Question 12 and skip to end of form.

	12. Reason Carotid IMT scan incomplete or not done
	· Equipment malfunction

· Time/Staff/Room constraints

· Refused/Uncooperative

· Examinee physically unable

· Other (specify)
	

	13. Were ICA Doppler blood flow signals detectable? (Right and Left)
	· Yes

· No
	Indicate separately for the right and the left sides whether or not PW Dopplers could be heard.

	14. Pulse Wave Doppler measurements (cm/s) (Right and Left ICA/Bulb)
	3 digits

cm/sec
	Enter PW Doppler measurement from image screen in cm/sec.

	15. Quality of scan (Carotid IMT scan)
	· Good

· Fair

· Poor
	Based on your assessment, is the quality of this Carotid IMT scan good, fair, or poor?


Carotid Imaging Protocol

The protocol includes review of previous common carotid artery images taken during Exam 1 on the participant. This Exam 1 image is distributed on a CD-ROM with the subject ID as an identifier. A reading program included on the CD permits image display on any standard Window PC. This image is used to confirm orientation and location of the previous study and serves as an aid for the sonographer in localizing the bulb and other landmarks.

The common carotid artery (CCA) dilates to form the carotid bulb proximal to the bifurcation into the internal and external carotid arteries. [image: image12.wmf]The origin of the bulb can be recognized in most, though not all, subjects. The common carotid artery bulb is defined as the site where the artery begins to dilate slightly and the vessel walls curve out, i.e.: they are no longer parallel to each other. The bulb is elliptically shaped and geometrically complex in the longitudinal view. The tip of the flow divider defines the bulb’s upper limit. The tip of the flow divider also marks the origin of the internal and external carotid arteries. 

Evaluation of the common carotid artery IMT is made on a segment at least 1 cm below the carotid bulb. The common carotid artery is, at this level, straight. Blood pressure measurements will be made to verify that there are no significant interval changes in blood pressure since the previous carotid IMT examination. Variations in blood pressure may affect IMT estimates. For example, an increase in blood pressure will increase the diameter of the common carotid artery. The short-term effect of a diameter increase of the common carotid artery is to slightly decrease the IMT at the level where the IMT measurement is being made. 

Videotape Identification – Labels and Log sheets

The Ultrasound Reading Center will provide videotape labels and log sheets to the field centers. Matching numbered labels for the videotapes enable the long-term organization of MESA data. A new log sheet is started for each new videotape. Before beginning the first scan, attach the matching labels to the videotape and log sheet. Labels are put on the spine and the face of the videotape and the matching label is put in the specified area of the log sheet.

MESA Exam 4 Carotid Ultrasound procedure form 

A procedure form will be completed for every participant by the sonographer. The forms are scanned into the MESA database. In addition, to facilitate the analysis process, photocopies of the form are to be made and sent to the Ultrasound Reading Center together with the videotape and videotape log sheet.

Participant Position and Blood Pressure Measurement

The subject is supine during the carotid artery examination and is made comfortable in a position that allows head rotation to the left side. The sonographer stands or is seated at the end of the examination table near the participant's head. The top of the head is about three inches from the end of the examination table and the head is rotated 45 degrees to the left. Participants may wish to turn their heads to look at the screen. This should be discouraged. The sonographer may gently place his/her hands on the subject’s head as an aid to rotate the head in the correct position. The sonographer should emphasize the importance of not moving. A blood pressure cuff is connected to an automated sphyngomanometer (Dinamap) placed over the left upper arm. Blood pressures are recorded from the left arm. The left arm is held slightly abducted from the body. Record the blood pressures and pulse to the MESA Exam 4 Ultrasound IMT procedure form.

Image review

Exam 1 common carotid images will be distributed to the field centers. They are in a standard file format that can be recognized by most digital imaging software including “Imaging” a program installed as part of the Windows operating system. The image file names include the MESA participant’s subject ID numbers. For example, the digital image for the Subject ID# 5021399 is 5021399.DIB. 

The images are displayed by double clicking on the file name to open it or by starting the program “Imaging” and selecting File ( Open and navigating to the appropriate file. Sonographers should verify that the MESA Subject ID imprinted upon the displayed Exam 1 CCA image is that of the participant being scanned. If the image file cannot be found or the imprinted Subject ID is does not match, please notify the Ultrasound Reading Center immediately.

Machine Set-up

All images are taken only from the right common carotid artery with the Common Carotid Presets entered in the GE Logiq 700 device.

Common Carotid Presets

Frequency: 13 MHz

66 Dyn Range

Res

Edge 3

Map G

Ave. 2

Number focal zones: 2 (position of focal zones: mid artery)

Videotape Demographic Information and Label Images with Study Identifiers

Participant information is entered on the ultrasound machine’s demographic information screen to identify the scan as a MESA Exam 4 scan for a particular subject. This page is videotaped before scanning begins to ensure the identification of the scan data with the proper participant. Videotape the demographic information page for five seconds before beginning the imaging protocols. The following information should be included on the demographic screen and on the image throughout the scan:

· The study name and the exam: MESA Exam 4
· Subject ID

· Subject Acrostic

· Date of ultrasound scan

· Sonographer ID

· Protocol: IMT Progression
Enter subject information to subject information screen

The participant ID number is entered

Press "New patient"

Hit "return" until you reach the new patient question (Y/N); type "Y" and then return

Keep hitting return until the Last Name field: Type "right cca"

Keep hitting return until the ID# field: enter the ID number

Hit return for gender (M or F)

Hit return and enter your Sonographer ID

Videotape screen for 5 seconds

Hit the "Exit" key to exit to begin scanning

Initial Scan (Videotaped for 10 seconds at a 4 cm field-of-view)

The purpose of the initial scan is to orient the sonographer to the subject’s carotid anatomy:

1. To identify the relative location of the jugular vein to the common carotid artery, 

2. To locate the bifurcation and; 

3. To locate the common carotid artery bulb. 

4. To confirm proper orientation of the transducer

Videotape ON

This initial scan is done in the plane transverse to the artery and vein. The transducer is slowly swept from the low common carotid artery (just above the clavicle) to just above the origins of the internal and external carotid arteries: the transducer is kept over the internal jugular vein so that the vein is stacked on top of the artery. Once the location of the bifurcation is identified, the transducer is slowly rotated to a plane parallel to the axis of the artery and vein. The jugular vein then serves as an acoustic window for imaging of the common carotid artery. Apply only a minimal amount of pressure to the transducer in order to prevent collapse of the vein and loss of the acoustic window.
Videotape OFF

Summary of imaging sequences:

1. Video stream 1: A pulse-wave Doppler tracing is recorded over at least 5 cardiac cycles, approximately 5 seconds of real-time imaging. 

2. Video stream 2: A recording is made with the optimal "zoomed" image of the common carotid artery. Both near and far wall interfaces defining the intima-media thickness should be clearly imaged over at least a 1 cm length. This recording is made for 20 seconds (approximately 20 cardiac cycles) 

Imaging sequences: 

Video Stream 1 - Pulse-wave Doppler

[image: image13.wmf]A 4 cm field-of-view is used as the default image size.

The critical information is the peak-velocity in the common carotid artery at peak systole at the point of maximum flow acceleration. This confirms location and patency of the carotid artery.

Procedure:

· Hit the "cursor" key.

· Move the cursor to the middle of the artery with the trackball

· Press the toggle switches ("angle steer" and "angle correct") until there is an angle of 60 degrees or less between artery axis and the ultrasound beam.

· Press the PW button. Adjust the velocity scale so that the Doppler waveform fits the display (Y-axis).

· Turn the videotape on for 5 -10 seconds until a satisfactory Doppler tracing is obtained

· Freeze the image and let the videotape record the frozen image for 5 seconds

N.B. The velocity scale is set so the Doppler waveform fills the display.

· Record peak Pulse Wave Doppler measurement to MESA Exam 4 Ultrasound IMT procedure form.

Video Stream 2 - Right Common Carotid real-time gray scale imaging

Verification of image location:

If it is available, review the appearance of the Exam 1 CCA image on laptop computer screen. Note the location and orientation of the bulb, artery wall and if visible the tip of the flow divider. Document the visibility of the landmarks and assess the quality of the Exam 1 image on the procedure form.

Image acquisition

Imaging is done in the lateral projection with the jugular vein lying immediately above the common carotid artery (or at 45 degrees if the internal jugular vein is not present). The image is centered on a 10 mm segment of the right common carotid artery at least 10-mm below (caudad to) the right common carotid artery bulb. The carotid bulb may be displayed on the left side of the monitor (when facing the screen). The bulb occupies 1/4 up to 1/3 of the image along the X-axis. If the bulb cannot be identified, but the tip of the flow divider can, this may substitute as the internal landmark on this view. 

After locating the tip of the flow divider on the transverse image, the transducer is slowly moved down the neck by 2 to 3 cm. Rotate the transducer into the lateral plane keeping the jugular vein in the same imaging plane. The probe is then centered on the upper 2 cm of the common carotid.

The sonographer magnifies the longitudinal image (jugular vein above common carotid artery).

· [image: image14.png]Q/QQSA



Press the "ZOOM" button

· Use the trackball to center the distal common carotid artery (edge of bulb occupying up to 1/3 of the image to the left hand side of the screen)

· Press the "SET" button

· A videotape is taken for a minimum of 20 seconds so that the images in the video sequence are from at least 20 cardiac cycles. The common carotid artery wall interfaces (near and far wall IMT interfaces) are clearly depicted during this recording.

Procedure Form Details

A MESA Exam 4 Carotid Ultrasound procedure form will be completed by the sonographer for every MESA subject scanned. The sonographer is responsible for the numbered items and to verify the Subject ID, Acrostic and the Date. The procedure forms are to be photocopied and the copies sent to the Ultrasound Reading Center together with the videotape and the log sheet. The originals are to be returned to the clinic coordinator who will oversee their being scanned into the MESA database system.
Summary of MESA Exam 4 Procedures

	Preparation
	

	Videotape
	Labeled and queued up

	Log sheet
	Labeled and completed

	Exam 1 Image Review
	Locate and display Exam 1 image on laptop

	Ultrasound IMT procedure form
	Verify Subject identifiers, date, Sonographer ID

	Pre-sets – Common Carotid
	Verified

	Protocol
	

	Blood pressure
	Measure with Dinamap and record on form

	Demographics
	Enter Subject and scan information

Videotape for 5 seconds

	Transverse sweep
	Videotape 10 second transverse sweep from the low common to above origins of ICA and ECA with the jugular vein stacked on top of artery

	Video stream 1

(PW Doppler - CCA)
	4 cm field of view

Videotape 5-10 seconds of live Doppler tracing

Videotape 5 seconds of measured peak velocity
Record peak PW velocity on form

	Video stream 2

(Longitudinal gray scale of CCA)
	ZOOMED field of view

Match the Exam 1 image

Videotape 20 seconds of right CCA: clear near and far walls


Data Transmission

Videotapes are sent weekly to Dr. Polak through a package delivery service with tracking capabilities at the following address. The package includes the appropriate videotape and log sheet and copies of the procedure forms.

Joseph F. Polak, M.D., M.P.H.

MESA Ultrasound Reading Center

New England Medical Center, Box 380

750 Washington Street

Boston, MA 02111

Carotid Acquisition/Analysis quality assurance

All new MESA sonographers will travel to Baltimore for a one-day training session. This training session is similar in content to the MESA training session and consists of a review of basic carotid physiology and instrumentation. Following didactic lessons, the sonographers will practice imaging according to the protocol on volunteers, using the GE Logiq-700 ultrasound device available at the Field centers. Dr. Polak will be in charge of this session. Following this training session, the sonographers will conduct 10 examinations in order to be certified. The certification scans will be reviewed for protocol adherence and quality and a written critique provided. Once certified, they will start imaging the MESA cohort.

Sonographers who have been certified by the Ultrasound Reading Center during previous exams are eligible to scan for Exam 4, after participating in a telephone conference call with Dr. Polak and the URC staff. The sonographers will have hardcopies of the manual, procedure form and videotape log sheet, which will be distributed via the Internet, with them for reference during the call. The protocol will be discussed, administrative details will be reviewed and questions will be answered. The first tapes will be carefully reviewed for protocol adherence and image quality and a written critique provided to each sonographer. 

All readers will need to be certified. This will be done after training (one month of performing IMT measurements). Dr. Polak will review at least 30 common carotid IMT measurements in order to certify the readers.

Quality assurance will be conducted in order to determine inter-sonographer (if applicable), intra-sonographer variability, intra-reader variability and inter-reader variability. 

Since new sonographers may be working at some of the Field centers, we need to make allowances for differences in sonographer performance. This will done by reader evaluation of the relative location/presence of the carotid bulb on the current study image as compared to the Exam 1 image. The reader will score concordance of location for the current study image, as compared to the Exam 1 image, on a 3 level Likert scale (exact concordance, partial concordance, no concordance). The reader will also score concordance of image gain for the current study image, as compared to the Exam 1 image, on a 3 level Likert scale (exact concordance, partial concordance, no concordance). The reader will also judge the quality of the Exam 1 study image and the current study image according to a five level Likert scale: (perfect alignment, almost perfect, interpretable, poorly interpretable, unintepretable). 
We will perform intra-sonographer variability evaluations at the beginning of the examination, mid-way into the examination and at the end of the examination. Sonographer will repeat 30 ultrasound image acquisitions at each time point. At those centers where there are more than one sonographer, we will ask the sonographers to perform, in the first month of the study, separate image acquisitions on all these same participants (estimated 30 studies). This will serve as a baseline for inter-sonographer variability. This will also be repeated at 9 months into the examination and during the last month of the examination. These replicate scans will be measured by two different reader in order to determine (using a nested design) the relative contributions of inter-sonographer, intra-sonographer and, if applicable, inter-reader variability.

The consistency in subjectively evaluating the quality of the images and concordance between image pairs will be evaluated by weighed kappas (expected level of 0.6 or better). Errors in paired measurements will be quantitated using paired absolute differences in IMT values (inter-reader, intra-reader, intra-sonographer and inter-sonographer, if applicable) in addition to ANOVA. 

Since baseline IMT may turn out to be an important co-variate (see data analysis section below), appropriate corrections will be needed to account for bias between different readers. Variability of human drawn interfaces and edge detector interfaces will be determined for the whole cohort. Both types of IMT measurements will be available for estimating the extent of atherosclerosis progression.

3.7.3 Carotid IMT
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I.
Overview of the Carotid Artery IMT Ultrasound Scanning Protocol


1.
Introduction to the Carotid IMT Ultrasound Scanning Protocol
The extracranial carotid arteries are the largest arteries in the neck. The right common carotid artery (CCA) originates from the innominate artery on the right, and the left CCA originates directly from the aortic arch. Each common carotid artery ascends in the neck, lateral to and posterior to the trachea. At the approximate level of thyroid cartilage, slightly below the angle of the mandible, the common carotid artery bifurcates into the external and internal carotid arteries. Proximal to the bifurcation, the common carotid artery dilates to form the carotid bulb. The origin of the bulb can be recognized in most, though not all, subjects. It is defined to be where the common carotid artery begins to dilate slightly and where the vessel walls curve out and are no longer parallel to the skin surface. The bulb is elliptically shaped and geometrically complex in the longitudinal view. Its upper limit is defined by the tip of the flow divider. The tip of the flow divider also marks the origin of the internal and external carotid arteries. The external carotid artery lies anterior and slightly medially to the internal carotid artery in 90% of individuals. In the remaining 10%, the orientation is reversed. The external carotid artery is usually smaller than the internal and it has branches that supply the neck and face. The internal carotid artery has no branches in the neck and ascends into the calvarium to supply the brain.


2. 
Participant Position
The subject is supine during the carotid artery examination and is made comfortable in a position that allows head rotation to either side. The sonographer stands or is seated at the end of the exam table near the participant's head. The top of the head is about three inches from the end of the exam table and the head is rotated 35º away from the side examined. Participants may wish to turn their heads to look at the screen. This should be discouraged. This is best achieved by the sonographer using his/her hands at the start of the study to rotate the head while stressing to the participant the importance of not moving.


3. 
Anatomical Sites of Interest

3.1
The extracranial carotid arteries are divided into four anatomically defined segments:


(
Distal common carotid artery


(
Carotid bulb


(
Internal carotid artery 


(
External carotid artery


3.2
The lateral extent of each segment is defined relative to the tip of the flow divider, which is typically the most clearly defined anatomical reference in the carotid system. The three segments of interest are the distal common carotid artery, the carotid bulb, and the internal carotid artery. No external carotid images will be recorded.


3.3
Anatomical Definitions


(
Distal common carotid is the segment of the common carotid artery immediately proximal to the origin of the carotid bulb, where the near and far walls of the artery are parallel to one another. The end of the distal common carotid artery is marked by the dilatation of the vessel walls, which is the carotid bulb. 


(
Carotid bulb: the inferior extent of the bulb is the beginning of dilatation, or 8 mm below the tip of the flow divider. The superior extent of the bulb is defined by the very tip of the flow divider. 


(
Internal carotid artery: the caudal, or inferior, extent is defined by the tip of the flow divider. The vessel then ascends in the neck and enters the base of the skull. For the purposes of this protocol, the ultrasound study will be limited to the initial 10 mm of the internal carotid artery.


4. 
Initial Scan
The purpose of the initial scan is to orient the sonographer to the subject’s carotid anatomy. The sonographer should locate the bifurcation and distinguish which vessel is the internal and which is the external carotid artery. The site of maximal wall thickening in the near or far wall, in the bulb or internal carotid artery should also be identified during the initial scan. Color and pulse-wave Doppler can be used as identification aids. The initial scan is not recorded.


5.
Standard Carotid Ultrasound Images

5.1
Summary overview: one videotaped transverse (short-axis) scanning sequence and five videotaped longitudinal images are taken from both the right and the left carotid arteries for each subject. The transverse (short-axis) scanning sequence is a 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. The purpose of the transverse scanning sequence is to help the reader distinguish between real echoes that represent plaque and spurious echoes that represent artifact. Occasionally when viewing the transverse images the reader is uncertain whether echoes represent real plaque or not. The transverse view serves as the tiebreaker. The first of the five longitudinal images is a pulse-wave Doppler measurement of the peak systolic velocity in the internal carotid. Next is a standard view of the common carotid. The other three longitudinal images are of the internal carotid artery or bulb. The frozen images of the common carotid and the internal or the bulb are videotaped as both frozen images and as part of a cine loop.


5.2
The magnification function is used when obtaining the lateral the common carotid and the internal carotid images. It is turned “ON” immediately after the pulse-wave Doppler measurement and before imaging the common carotid. The magnification must be kept constant throughout the remainder of the scanning on each side. This is because the reader calibrates on the first images and assumes that the magnification remains constant. An unexpected magnification change can result in erroneous measurements.


5.3
In summary, the sonographer first videotapes a transverse (short-axis) scanning sweep of the common through the bulb. He/she then finds the site of peak systolic velocity as measured by pulse-wave Doppler. The common carotid is then imaged. And finally the site of maximal thickening in the internal artery or in the bulb is then imaged from three different angles, anterior, lateral and posterior, to obtain as much circumferential information at this site as possible. 


5.3
Collect and videotape the carotid ultrasound images in this order:

	Image Description
	To Be Videotaped

	Right Side
	

	Standard zoom-depth = 4 cm
	

	1. Transverse (Short-axis) sweep
	15 second scanning sweep 

	2. Pulse Wave Doppler ICA
	5 seconds of frozen, measured image

	3. Common Carotid
	5 seconds of frozen image followed by the cine loop

	4. Anterior ICA or Bulb
	5 seconds of frozen image followed by the cine loop

	5. Lateral ICA or Bulb
	5 seconds of frozen image followed by the cine loop

	6. Posterior ICA or Bulb
	5 seconds of frozen image followed by the cine loop

	Magnification “OFF”
	

	Left Side
	

	Standard zoom-depth = 4 cm
	

	1. Transverse (Short-axis) sweep
	15 second real time scanning sweep 

	2. Pulse Wave Doppler ICA
	5 seconds of frozen, measured image

	Magnification “ON”
	

	3. Common Carotid Artery
	5 seconds of frozen image followed by the cine loop

	4. Anterior ICA or Bulb
	5 seconds of frozen image followed by the cine loop

	5. Lateral ICA or Bulb
	5 seconds of frozen image followed by the cine loop

	6. Posterior ICA or Bulb
	5 seconds of frozen image followed by the cine loop



5.3.1
Image 1: Transverse (Short-Axis) Sweep



The transverse sweep begins at the base of the common carotid and smoothly travels up through the bulb, into the internal and back down to the common. Videotape in the full sweep, up from the common, into the internal and back, for 15 seconds. The transverse scan is done with the ultrasound machine in standard zoom mode at a depth of 4 cm.


5.3.2
Image 2: Pulse-wave Doppler



The critical information is the peak velocity in the internal carotid artery at peak systole at the point of maximum flow acceleration. To locate it a 2-mm Doppler sample gate should first be place in the center of the distal common carotid artery. The sample gate is then moved from the common through the bulb to the proximal internal. If there is no site of disturbed or turbulent flow, the Doppler measurement should be taken from the first centimeter of the internal carotid artery. The audible signal can be used to facilitate placement of the Doppler sample gate. Angle correction must not exceed 60o. The frozen image of the measurement is videotaped for approximately five seconds. The pulse-wave Doppler measurement is done with the ultrasound machine in standard zoom mode at a depth of 4 cm.


5.3.3
Image 3: Common Carotid Artery 



Image 3 is a view of the distal 10-mm of the common carotid artery. Magnification is turned “ON”. The carotid bulb is displayed on the left side of the monitor (when facing the screen). If the bulb cannot be identified, but the tip of the flow divider can, this may substitute as the internal landmark on this view. After locating the tip of the flow divider and centering it on the screen, the probe is rotated into the lateral plane and moved downward 2 cm. The probe is then centered on the upper 1 cm of the common carotid. The probe should be angled to obtain the best view of the common carotid artery intima-media thickness (CCA IMT). In general the best angle to achieve the optimal CCA image is 45 degrees.


5.3.4
Images 4, 5 and 6: Internal or Bulb at the site of maximum wall thickness



Images 4, 5 and 6 are images of the internal artery or the bulb. Magnification is left “ON”. Images are centered on the site of maximum wall thickness in the internal carotid artery. The objective is to image the segment of the internal that contains the single largest wall abnormality, on either near or far wall, in any one view. The images should never be centered on the common carotid even if it is the site of maximum disease. The location of the site of maximum wall thickness is determined during the initial scan. It is not the site of average maximum wall thickness, but rather it is the single site of maximum wall thickness in any single view. The sonographer can use any available technique to make this decision including long axis or short axis views, color or pulse-wave Doppler.


5.3.5
The three internal carotid images are taken from three different scanning angles, the anterior-oblique, the lateral and the posterior-oblique. The point of maximal wall thickness should be centered in the middle of the screen for each image. The sonographer should adjust the probe to maximize the lesion and wall interfaces in each projection to not exaggerate the size of the focal plaque by scanning across the vessel on an oblique axis. The Ultrasound Reading Center readers are completely dependent upon the sonographer to provide a legitimate display of a plaque. The philosophy of the URC is that image drives angle rather than angle drives image.


5.3.6
The anterior-oblique, lateral, and posterior-oblique scanning angles are defined as follows:


(
Anterior-oblique: the arch on the surface of the neck from the midline (trachea) to 55o to a line drawn from the mid-trachea to the center of the back of the neck.


(
Lateral: the arch along the lateral surface of the neck, from 55o to the perpendicular to 100o (hence 45o). The sternomastoid muscle can be palpated beneath this portion of the skin’s surface.


(
Posterior-oblique: the arch from 100o to the perpendicular to 145o. The probe almost always lies just behind the posterior margin of the sternomastoid muscle.



(Probe angle ranges are defined above to help guide the sonographer. The URC emphasizes optimal images over specific probe angle, however, we don’t want three identical views of the ICA.)


5.3.7
If the artery is normal, the study will be centered on the initial 10 mm of the internal carotid artery. The tip of the flow divider is used as the point that identifies the most caudal portion or inferior boundary of the internal carotid artery. It will not always be possible to identify the tip of the flow divider in the frozen image. The priority is to display the wall interfaces of the proximal internal artery, not the tip of the flow divider.


5.3.8
A cine loop of each of the four images described above, one of the common carotid and three of the internal carotid arteries, is captured by selecting the freeze button. The sonographer then cycles through the cine loop images to select the one that best displays the intimal walls. It is videotaped for five seconds. The cine loop is then set in motion and it is videotaped in its entirety.


6. 
Criteria for Satisfactory Images 


6.1
The criteria for optimal B-mode ultrasound image of the carotid arteries is defined as the clear visualization on long axis views of arterial interfaces, internal arterial landmarks, and lesions.


6.2
Near wall - arterial wall nearest the probe



Adventitial - medial boundary



Intima - lumen boundary



Far wall - arterial wall furthest from probe



Lumen - intimal boundary



Medial - adventitial boundary


6.3
The area of interest will be centered in the middle of the image. Align the probe to show as much of the vessel cephalad and caudad as possible. The sonographer should optimize the visualization of the interfaces by adjusting the gain settings, beam steering, and probe placement. 


6.4
It is expected that the lumen of a good carotid ultrasound study image will contain a significant amount of artifact. To clearly visualize the intimal linings, the gain setting will need to be set considerably higher than it is for a typical clinical study.


6.5
Satisfactory images are properly magnified and the magnification level is the same for all longitudinal views. If a sonographer mistakenly uses an incorrect magnification level or changes it mid-scan, he/she should make a note of the problem in the “Comments” section of the videotape log sheet. Without a note from the sonographer the reader will assume the magnification is the same for all of the images. Thus, the image will be calibrated incorrectly, resulting in erroneous measurements.


7. 
Imaging Priorities
Some participants will not have vascular lesions or easily visible intimal linings. For these cases the sonographer will prioritize the far wall intimal linings over the near wall intimal linings. For the more difficult cases, where there is some disease, the top priority is to provide a quality image of disease. Disease located in the carotid bulb presents a special case. When a lesion is detected in the bulb and the internal carotid artery is normal, capture images to characterize the bulb disease. Instead of capturing an anterior, a lateral and a posterior view of the internal carotid artery, image the carotid bulb disease from these three perspectives. 

7.1. Lesion: If there is a focal lesion in either the distal 10 mm of the common or in the proximal 10 mm of the internal, focus on the lesion.

7.2. Bulb lesion: If there is a lesion in the bulb and the internal is normal, focus on the bulb lesion.

7.3. Far wall interfaces: If there is no disease, the clear visualization of the far wall is more important than that of the near wall

7.4. Near wall interfaces


8. 
Sonographer Response to a Significant Stenosis – ALERT 


8.1
Some participants will have significant carotid stenoses, which are discovered, perhaps for the first time, during this examination. An ALERT is defined as an 80% or greater stenosis in the common carotid, the bulb or internal carotid artery. The only criteria used to estimate stenosis is the peak systolic pulse-wave Doppler. An 80% or greater stenosis is indicated by a pulse-wave Doppler measurement of 250 cm/s. Imaging data should not be used in arriving at this conclusion; its role is limited to determining the site of the abnormality.


8.2
If a sonographer believes a significant vascular abnormality is present, he should double-check this finding by repeating the Doppler measurement. Under no circumstances should this impression be conveyed either directly or indirectly to the participant by the sonographer. The clinic coordinator should be told immediately after the participant has left the scanning area. An inquiry is thereby triggered at the field center regarding the presence of relevant symptoms in the participant. It will be determined whether he is under care for the vascular abnormality and if necessary appropriate referrals will be provided


8.3
The responsibility of the participant’s health care is completely with the field center. Whenever a participant presents with what the sonographer suspects is a problem he is to communicate it immediately to the field center medical personnel. Do not wait for confirmation from the Ultrasound Reading Center. The scan will not be reviewed until at least a week later. The readers and the project manager are not qualified to provide any sort of diagnostic report.


9. 
A Good Carotid Ultrasound Image

9.1
Wall boundaries can be demonstrated with high-resolution ultrasound imaging. They appear as two parallel echogenic lines separated by a hypoechoic space in longitudinal views of the carotid arteries. The artery walls are usually best observed in the common carotid artery where the vessel courses parallel to the skin surface and thus presents a target which is at a right angle to the ultrasound beam.


9.2
The first echo along the far wall is derived from the lumen-intima interface and the second, normally brighter, echo along the far wall originates from the media-adventitia interface. Between these interfaces lies the media, which appears as an echolucent zone. The distance between the first two lines corresponds to the combined thickness of the intima and media. Because of its collagen content the adventitia is quite echogenic and appears as a bright zone highlighted along its inner margin by the media. However the periadventia, depending on location, is composed of loose areolar tissue and in most instances is echolucent. 



Common Carotid Image 
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Internal Carotid Image
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9.3
It is more difficult to image the interfaces when the near and far walls of the vessels are curvi-linear and not at right angles to the ultrasound beam. In the carotid bulb, where the walls flare, only short wall segments may be seen on any single frame. This same phenomenon is observed in the proximal portion of the internal carotid artery when the walls are not parallel and hence sub-optimally visualized. Other causes for loss of wall interfaces that are not related to scanning technique are the presence of plaques and the presence of fat in the arterial wall. The interfaces can also be seen along the near wall but the lines may be disrupted and the echoes weaker because the ultrasound beam is passing from tissue to fluid. At times, it is impossible to maximize both the near wall and far wall interfaces on the same image. On such occasions the priorities are to first optimize lesion, second the far wall, and third the near wall. Lesion refers to the site of maximum single wall thickness, near or far wall.


9.4
The very earliest changes that can be seen in the arterial wall indicating the onset of atherosclerosis are fatty streaks. It is not clear that this finding can be detected by ultrasound. Fat is weakly echogenic and would not be expected to generate a signal. Picano et al. pointed out that the gaps seen in the lumen-intima interface, the "first interface" of the double line echo pattern along the far wall in a study of 75 fresh human aorta specimens might be a reflection of the presence of fatty plaques. However, such breaks may be present for multiple other reasons, including less than optimal scanning technique. 


9.5
The first definite abnormality that can be detected by B-mode is intimal-medial thickening. As progressive development of atherosclerotic lesions occur, there is an increase in the error of estimating anatomic abnormalities because acoustical shadowing is often present with large lesions. Doppler, on the other hand, becomes progressively more accurate with increasing levels of disease. The Ultrasound Reading Center uses both grayscale imaging information and Doppler to compile a complete lesion profile for each carotid artery. It is important that both portions of the examination be done well.


II.
Overview of Carotid Ultrasound Analysis Protocol


1.
Preview and Digitization of a Carotid Ultrasound Study

1.1
The first thing the reader does when analyzing a carotid ultrasound scan is to read the sonographer’s comments on the log sheet and preview the videotape of the entire study. Through the preview process the reader learns of any unusual situations specific to the study, such as images videotaped out of the standard order. Carotid system structures are identified: the common carotid artery, the carotid bulb, the internal carotid artery, and if visible the external carotid artery. The site where the interfaces are most clearly imaged is identified in both the common carotid and non-diseased internal/bulb images. If there is disease in the internal/bulb, the site of the largest lesion is determined. In addition, the pulse wave Doppler measurements are assessed. 


1.2
After previewing the videotape, the images are digitized. The computer-based ultrasound image analysis system combines the digitization and analysis functions. The program is designed to permit the user to immediately proceed with the analysis after digitizing a study.


2.
Calibration
The first step in carotid image analysis is calibration. It is necessary to calibrate each ultrasound image in order to convert the computer unit, pixels, to "real world" units, centimeters. To calibrate an image the reader positions the calibration tool such that it demarcates the 1-cm distance between two calibration marks. Readers assume that the magnification level does not change within a Carotid IMT scan. 

3.
The Interfaces

3.1
The reader’s goal is to draw all six of the lines as shown on the each carotid artery image. The figure below demonstrates the anatomy of the carotid artery in the longitudinal perspective and the correspondence of the vessel layers to the line numbers used by the ultrasound image analysis program. 
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3.2
The correspondence between the line numbers and the interfaces are defined:

	Wall
	Line Number
	Interface

	Near Wall
	Line 1
	Adventitia – Periadventitia

	
	Line 2
	Media – Adventitia

	
	Line 3
	Lumen – Intima

	Far Wall
	Line 4
	Lumen - Intima

	
	Line 5
	Media – Adventitia

	
	Line 6
	Adventitia – Periadventitia



3.3
Measurements from carotid study images are made from the six lines drawn on the image. The lines are drawn with the stylus pen and are approximately 1-cm long. In the common carotid view, the measurements are taken in the 1-cm segment proximal to the bulb. The common carotid view is the only view from which measurements are made in the common carotid artery. It is a relatively simple task for a trained reader to draw the lines on a high quality image of a healthy artery. It is more difficult to analyze diseased arteries. 


3.4
The measurements are that are made are of the near wall, far wall, vessel width and lumen. The measurement algorithm calculates the distance between pairs of lines and reports the minimum, maximum and average (and standard deviation) values. The vessel structures are defined by the lines pairs as follows:

	Vessel Structure
	Line Pair

	Near Wall
	2 – 3

	Far Wall
	4 – 5

	Vessel Width
	1 – 6 

	Lumen
	3 – 4



4.
Priorities

4.1
The goal is to draw six lines on each carotid image. Due to varying degrees of image quality, which is highly dependent upon sonographer skill and subject anatomy, it will not always be possible to draw all six lines. It is, therefore, necessary to set priorities. The physics of ultrasound make the far wall is easier to image. The far wall interfaces will typically be more distinct than those of the near wall. Thus the far wall data set will be more complete and therefore be considered most important. Wall thickness is of greater importance than vessel thickness because this is a study of atherosclerosis.


4.2
The carotid ultrasound analysis priorities in order of importance are:

	Measurement
	Line Pair

	Far Wall
	4 – 5

	Near Wall
	2 – 3

	Vessel Width
	1 – 6



5.
Image Quality Scores

5.1
An image quality score is assigned to every analyzed image. 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


5.2
Common & Healthy Internal Arteries


(
Unacceptable: only one or no lines drawn.


(
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)


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


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


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


5.3
Atherosclerotic Carotid Arteries


(
Unacceptable: only one or no lines drawn.


(
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.


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


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


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


6.
Subjective Assessment

In addition to obtaining measurements of wall thickness, vessel width and lumen the reader characterizes the internal/bulb disease. Lesions in the common carotid artery are not characterized. Assessments are made of the surface, morphology, percent stenosis, location and density. Each characteristic and the categories the Ultrasound Reading Center uses to qualify them are briefly described.


6.1
Surface

The surface of the artery or lesion is categorized as one of the following:


(
Smooth - no lesion is present in the artery and the lumen-intima surfaces (lines 3 & 4) are free of irregularities. If there is a lesion present then this category is applicable when the lumen-intima surface (lines 3 & or 4) of the lesion is smooth and free of irregularities.


(
Mildly irregular - the lesion has minute surface irregularities.


(
Markedly irregular - the lesion has noticeable surface irregularities. This can be best described by saying that the surface is “bumpy” but without a prominent pit or crater.


(
Ulcerated - the lesion surface has prominent ulceration, pit(s)or crater(s) that is at least 1mm in depth and is at least 1mm in width. The “back wall” of the lesion, defined as the media-adventitia interface, can be clearly seen at the point of ulceration.


(
Can’t tell - the surface characteristics of the artery/plaque cannot be determined due to insufficient information (images are unclear or missing). 


6.2
Morphology

The morphology, the form and structural characteristics, of the lesion are categorized as:


(
No lesion - no lesion present in either the internal or bulb


(
Homogeneous - a lesion that demonstrates an echogenicity that does not vary across its width and thickness.


(
Heterogeneous - a lesion with have a mixture of lucent and echogenic zones.


(
Can’t tell - the morphology of the plaque cannot be determined due to insufficient information (images are unclear or missing).


6.3
Percent Stenosis


6.3.1
All available information is used to determine the percent stenosis. Information sources include digitized images, cine loops and Doppler values. The degree of stenosis is crudely estimated from the images and cine loop as a ratio of artery width. The Doppler value (velocity) which is known to be a more reliable measure is incorporated to refine the estimate. 


6.3.2
It may not be evident from the images the images that there is a 100% occlusion. In some cases, there may not be a Doppler value because the sonographer was unable to produce a Doppler signal. When Doppler values are nonexistent and the images are unclear, the reader must rely on comments from the sonographer to determine the degree of stenosis. 


6.3.3
In all instances where the PW Doppler is greater than 1.5 m/s, it is used to categorize the percent stenosis according to the following table. 

	% Stenosis
	Doppler Values

	0-49%
	<1.5 m/sec

	50-74%
	> 1.5 m/sec but < 2.5 m/sec

	75% -99%
	> 2.5 m/sec

	100% (occlusion)
	0.0 m/sec



6.3.4
The categories from which the percent stenosis must be chosen are more specific:


(
Normal - no focal lesion present in either the internal or bulb.


(
1–24% - Doppler values that are <1.5 m/sec and reader’s estimate based on the three images of the internal showing that the lesion occupies 1-24% of the vessel width. 


(
24–49% - Doppler values that are <1.5 m/sec and reader’s estimate based on the three images of the internal showing that the lesion occupies 25-49% of the vessel width.


(
50–74% - Doppler values that are > 1.5 m/sec but <2.5 m/sec. 


(
75–99% - Doppler values that are > 2.5 m/sec.


(
100% - Doppler values that are 0.0 m/sec. 


(
Bad image/Nl (normal) Doppler - the images are so unclear that % stenosis can’t be estimated by looking at them but Doppler values fall within normal range, < 1.5 m/sec.


(
Can’t tell – the percent stenosis cannot be determined due to insufficient information (images are unclear or missing).


6.4
Location

The plaque location describes the site of the lesion. The categories are:


(
No lesion - no lesion is present in either the internal or bulb


(
Can’t tell - cannot determine the location of the plaque cannot be determined due to insufficient information (images are unclear or missing).


(
Internal - the lesion is located in the internal carotid


(
Bulb - the lesion is located in the bulb


(
Can’t tell - cannot determine the location of the plaque cannot be determined due to insufficient information (images are unclear or missing).


6.5
Density

The lesion density qualifies the compactness of the plaque. The categories are:


(
No lesion - no lesion is present in either the internal or bulb


(
Hypodense - a plaque that appears darker than the surrounding tissue. 


(
Isodense - a plaque that has same level of brightness as the surrounding tissue.


(
Hyperdense - the plaque appears brighter than the surrounding tissue and some of the tissue beneath the plaque is shadowed. 


(
Calcified - the plaque appears much brighter than the surrounding tissue and all of the tissue beneath the plaque is shadowed.


(
Can’t tell - cannot determine the density of the plaque cannot be determined due to insufficient information (images are unclear or missing).


III.
Data Transmission


1.
Videotape


1.1
Carotid ultrasound images are transmitted to the Ultrasound Reading Center on videotape. The ultrasound machines are equipped with Super VHS videocassette recorders. Super VHS tape must be used. It can be purchased at Radio Shack or through the field center’s vascular lab or radiology department. Standard, non-Super VHS, tape is not acceptable.


1.2
When the image displayed on the ultrasound machine monitor is optimal, “Freeze It”. Page through the cine loop of saved images and select the image that best demonstrates the intimal linings. Videotape five seconds of the frozen image, start the cine loop on loop preview and videotape it in its entirety. It is important to wait for the mechanical delay of the VCR mechanism to engage when timing recordings. A few seconds of over-recording is infinitely more desirable than a non-recording. If at any time during an examination a better image than that previously recorded is obtained, do not erase or tape over the previous recording. Add the new images to the videotape and make a note in the Comments section of the log sheet to inform the reader.


1.3
At the Ultrasound Reading Center the readers digitize (computerize) and analyze the images from the carotid ultrasound videotapes. The computer-based system to accomplish these tasks was developed by the Ultrasound Reading Center. 


2.
Labels and Log Sheets 

2.1
At the training session the sonographers will be given sets of labels and master copies of a log sheet. These items make it possible to track and organize the numerous videotapes that arrive at the Ultrasound Reading Center. It is of utmost importance that the sonographers carefully label the videotapes and the corresponding log sheets. The labels contain the study name, field center name, exam number and tape number. See the label illustrated in the upper right corner of the sample log sheet below. The log sheet enables the reader to quickly locate each study on the individual videotapes and to obtain pertinent information regarding particular cases. 


2.2
The sonographer completes the appropriate sections of the log sheet for each subject he scans. The necessary items are relatively obvious. 


(
Scan Date – the date of the carotid scan


(
Subject ID – the ID number assigned to the participant (no names please)


(
Plaque – if there is a plaque(s) circle the location(s). RB = right bulb, RICA = right internal carotid, LB = left bulb, LICA = left internal carotid


(
VCR Start – the VCR counter/timer that indicates where the particular study is located on the tape


(
Sonographer ID – the MESA Technician ID assigned to the sonographer


(
Comments – the place for the sonographer to tell the reader about the case


(
Sample of Typical Videotape Log Sheet Entries

	
	Scan Date
	Subject ID
	Plaque (
	VCR Start Time
	Sonog.

ID
	Comments

	1.
	8/2/2000
	4125993
	RB  RICA

LB  LICA
	0:00
	456
	Good study, easy subject

	2.
	8/2/2000
	4328713
	RB  RICA

LB  LICA
	5:34
	413
	Lesion in left bulb



2.3
The value of sonographer - reader communication cannot be overemphasized. 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 readers base all of their decisions on the information the sonographer provides. It is not easy for a reader who is not medically trained, to distinguish plaque from artifact. Efforts by a sonographer to assist the reader in the analysis process are greatly appreciated.


3.
Shipping Videotapes and Log Sheets


3.1
The videotapes are to be sent monthly to the Ultrasound Reading Center. The package should include the videotape, log sheet and a hard copy packing slip. A copy of the log sheet should be made prior to packaging it with the videotape. This will enable the sonographer to maintain a record of his scanned subjects. Mailing labels will be provided at the training session, the delivery address is:

Daniel H O'Leary, MD

Ultrasound Reading Center

25 Stuart Street, 2nd Floor

Boston, MA 02116


3.2
The Ultrasound Reading Center insists that a delivery service with tracking capabilities be used. This will reduce the possibility of lost data. United Parcel Service ground delivery has proven to be both satisfactory and economical.


4.
Data Transmission to the Coordinating Center
The carotid ultrasound analysis program output is an MS Access database that contains the calculated measurements and subjective scores for each analyzed participant study. The calculated measurements include values for the far wall, near wall, vessel width and lumen. The subjective scores that characterize the surface of the artery or lesion include assessments of the morphology, the percent stenosis, the location of the lesion, and the morphology. Also included with each participant data record are items such as sonographer ID, scan date, reader ID, read date and pulse-wave Doppler measurements. The data files will be appropriately formatted and sent on a regular basis to the Coordinating Center on either floppy disk or via e-mail. 


IV.
Sonographer Quality Control

Following initial certification sonographers will be evaluated continuously to monitor and assure quality control. Since reliable data is the essential element in studies that seek to monitor arterial change over time, great effort must be expended upon all aspects of quality control. The Ultrasound Reading Center has found it best to minimize the number of sonographers and to maintain the same reader thereby limiting problems prospectively rather than retrospectively adjusting data.


1.
Field Center Sonographers

1.1
If possible, two sonographers should perform all examinations at each field center on the same ultrasound machine. Ideally, these individuals would be an experienced vascular sonographer, preferably RVT certified or equivalent. If not the sonographers should have experience in an ICAVL accredited laboratory. The sonographers do not necessarily have to have experience performing research protocols. The Ultrasound Reading Center Carotid IMT protocol is such that it can be quickly taught to someone who routinely performs high quality clinical ultrasound examinations.


1.2
The Ultrasound Reading Center assumes that at most of the six field centers there will be two sonographers performing all of the carotid studies. Together with the Coordinating Center the Ultrasound Reading Center will assess inter-sonographer variation. Intra-sonographer variability measurements, which will involve the replicate scanning of approximately twenty subjects by the same sonographer on two different occasions, are highly recommended.


2.
Ultrasound Reading Center – Sonographer Communication


2.1
Experience with prior studies demonstrated the need for rapid and possibly frequent communication between the Ultrasound Reading Center and the sonographers. The project manager and readers will periodically call each of the field centers. 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. Sonographers are asked to keep notes when problems are recognized so that they may provide direction to the Ultrasound Reading Center when necessary. Sonographers are encouraged to call the project manager to discuss problems or questions as they arise. If necessary, a member of the Ultrasound Reading Center staff will visit field centers. The execution of the carotid protocol will be observed and equipment function evaluated. The purpose of the visits is to be a direct assistance to the sonographers and the field centers. 


2.2
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 clinic coordinator from the project manager. Severe cases will warrant a memo to the field center and Ultrasound Reading Center Director documenting the persistent poor quality. 


2.3
Throughout the exam period, the sonographer will receive sets of Reader Comments. The Reader Comments are written by the reader at the time of study analysis. Typically, the comments contain constructive criticisms and suggestions for improving the study images, i.e., gain adjustments, check the Doppler gate angle or position. More often than not, the Reader Comments include such positive feedback as “Great images, thanks”.


3.
Ultrasound Reading Center Report on Sonographer Performance

3.1
In addition to the Reader Comments, sonographers will receive feedback from the Ultrasound Reading Center 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 field centers, the Ultrasound Reading Center PI and the coordinating center. Cumulative summaries will be published periodically to serve as an ongoing benchmark against which to judge individual results.


3.2
The report will include the number of studies, average image quality scores and percentages of possible lines drawn and Doppler velocity measurements tabulated for all of the field centers, and then by each individual field center, by sonographer and reader. 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. 


4.
Performance Standards During Examination Period

A baseline quality control score, derived from the score assigned to each image and the number of lines drawn for each image, will be established after analysis of pilot and pre-pilot data, below which sonographer performance will be considered unacceptable if maintained for three consecutive weeks. The readers will be monitored to ensure uniform scoring throughout the exam period. Additional training may be required of sonographers and/or 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. 


5.
Replacement or Retraining of a Sonographer

If a sonographer resigns or is replaced due to poor performance, a replacement must be trained and certified prior to performing scans on research subjects. The Ultrasound Reading Center must conduct all sonographer training. A new sonographer can be introduced to the protocol by a certified sonographer, but the new sonographer will not be certified to conduct participant exams until he attends an Ultrasound Reading Center training session. Contact the Ultrasound Reading Center Project Manager immediately when the need to train a new sonographer becomes apparent. Due to the Ultrasound Reading Center’s involvement in numerous national multi-center research studies, it may be possible to identify a local sonographer who is certified to execute the carotid ultrasound protocol to assist with the training.


6.
Within Sonographer Variability Assessment 

Intra-sonographer variability during the examination period will be assessed from the data obtained by repeating complete carotid ultrasound studies on a number of subjects. Each sonographer will complete two scans on a subset of approximately twenty participants distributed throughout the exam time period. The videotapes will be sent to the Ultrasound Reading Center for analysis coded with random number assigned by the Coordinating Center. The reader will be blinded – he will not know that a study he is analyzing is a standard or a sonographer intra-variability quality control study. Subjects for the replicate studies will be recruited during the exit interview. They will not be recruited by the sonographer. The repeat scan should be scheduled to occur no sooner than one week and no later than one month after the initial scan. On the return visits, each volunteer will be scanned once by each sonographer.


7.
Achieving and Maintaining Quality Ultrasound Data


7.1
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 vary from the norm.


7.2
To maintain high quality ultrasound data:


7.2.1
Acquire nothing but clean images that clearly display the intimal linings and the lesions. The intimal linings and the lesions are the top priority, they are what is measured by the reader. It is expected that in order to clearly display the intimal linings the lumen will contain more artifact than the typical clinical study. Review Section 2.4, “Priorities.”


7.2.2
Videotape the images in the order stated by the protocol. A study that is videotaped out of order is not as easy for the readers to analyze.


(
Right transverse sweep of common and internal


(
Right pulse wave Doppler measurement


(
Right common carotid


(
Right internal/bulb anterior oblique


(
Right internal/bulb lateral oblique


(
Right posterior/bulb oblique


(
Left transverse sweep of common and internal


(
Left pulse wave Doppler measurement 


(
Left common carotid


(
Left internal/bulb anterior oblique


(
Left internal/bulb lateral oblique


(
Left internal/bulb posterior oblique


7.2.3
Annotate the images with the following information:


(
MESA


(
Subject ID


(
Subject Acrostic


(
Sonographer ID


(
Image acronyms: RPW, RCC, RAO, RLO, RPO, LPW, LCC, LAO, LLO, LPO


7.2.4
Magnify the views of the CCA and ICA. Keep the magnification level constant throughout the scan.


7.2.5
Annotate the images and use arrows to distinguish the vessels when the images are atypical. Don’t force the reader to guess which vessel is the internal and which is the external carotid.


7.2.6
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.


7.2.7
Videotape the frozen images for 5-10 seconds. Any less than 5 seconds makes the image difficult to capture and any longer than 10 seconds reduces the reader’s efficiency.


7.2.8
Videotape the complete cine loops. Cine loops enable the reader to discriminate between true anatomy and artifact.


7.2.9
Take the time to verify subject ID’s. Check the ID typed into the ultrasound machine and written on the log sheet. If an incorrect ID is videotaped because the wrong ID was typed into the ultrasound machine, tell the Ultrasound Reading Center about it with a note in the Comments section of the log sheet. After the videotape leaves the field center sorting out erroneous ID’s can be a very difficult, if not impossible task. Watch for transpositions.

. 

3.8 

Computed Tomography (CT) 

I. 
Background and Goals


1.
The Multi-Ethnic Study of Atherosclerosis (MESA) is studying risk factors and measures of cardiovascular disease that relate to progression of subclinical to clinical disease. An integral part of this study is the measurement of coronary artery calcium using either electron beam computed tomography (EBCT) or helical computed tomography (HCT).  Coronary calcium will be assessed in relation to the risk of future cardiac events, and from repeated scans in selected individuals, the progression of coronary calcium will be related to baseline risk factors and risk of future events.


2.
Of the participants that have been recruited in the MESA, a randomly selected sample of about half of participants will receive repeated scans for coronary calcium during Exam 2.

3.
Goals

3.1
To examine the relation of baseline measures of coronary calcium quantity (score and volume measures) to future risk of cardiac events


3.2
To examine the relation of baseline measures of coronary calcium to other risk factors and measures of subclinical disease (e.g., MRI and ultrasound measures).


3.3
To examine the relation of progression of coronary calcium to the risk of future cardiac events, as well as to risk factors at baseline and progression of risk factors.


3.4
To examine the above goals by ethnic and gender strata, when possible.

II.
Qualifications of Personnel


1.
Field Center personnel will be responsible only for escorting participants to and from the CT scanning site and ensuring that the ‘CT Completion Form’ is completed by the scanning technologist.


2.
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’s role is similar to that in Exam 1.


3.
Field Center technologists should have appropriate knowledge of cross-sectional anatomy, physiology, and pathology related to the heart.  


4.
Each technologist involved in the study should also have a complete understanding of this protocol, be experienced at providing breath-holding instruction, ECG gating, operation of the EBCT or HCT equipment.  


5. 
To ensure quality control, each Field Center should have designated CT technicians who will perform the MESA examinations. Technologists must be certified as RTs in their state. Technologist certification needs to be fulfilled as in previous exams.

III.
Participant Scheduling


1.
Procedure is unchanged from Baseline Exam. Refer to the “Exam 1 MOP” for further details.


2.
A Field Center interviewer/scheduler will be responsible for explaining and obtaining consent for the CT examination. Participants will be scheduled for a certain date and time, and transportation arrangements, if necessary, will be arranged by the Field Center interviewer/scheduler. A confirmation appointment letter will be sent, providing the time, date, and directions to the scanning center, and describing the procedure.


3.
The scanning procedure will require approximately 20 minutes of the subject’s time. 

IV.
Completing the CT EXAMINATION Completion Form

1. The CT Completion form must be filled out by either the CT technologist or the attending Field Center staff member. If the Field Center staff member completes the form, he/she will need to get information from the CT technologist before leaving the scan area. The form will be taken back to the clinic and scanned into the computer along with the other forms. The information on the form will be forwarded to the CT reading center for image tracking purposes.
Only a subset of participants will be selected to undergo the CT scan in Exam 4. Of those selected, some will receive scans of the chest and aorta, some will have only the aortic scan, and a few may have only a chest CT. The printed CT Examination Completion Form should indicate which scans the participant will have. In addition, other clinic paperwork or forms will provide information regarding selection for CT and the type of scan to be performed. The Participant Data Sheet, the Sixth Follow-up Contact Log, and the Exam 4 Clinic Reception Form will indicate whether or not the participant is selected for CT and which scans should be performed. Confirm that the printed CT Examination Completion Form is consistent with this information.
Specific instructions:
Note: Record current clinic weight—not self-reported weight—in the weight field and enter clinic weight into the CT machine prior to performing the scan.

1.
For women 45–55: Results of pregnancy test:


Select “positive,” “negative,” or “not done.”



If “not done,” provide reason.


2.
Has this participant undergone angioplasty any time in the past?


Select “yes,” “no,” or “don’t know.”


3.
Has this participant undergone coronary bypass any time in the past?



Select “yes,” “no,” or “don’t know.”


4.
Results of CT scan:



Select “complete, “incomplete,” or “not done.” Select “complete,” if the scan was complete or partially complete and a file containing the scan data will be sent to the CT Reading Center. Select “incomplete,” if the scan was only partially completed because of a technical or participant problem. Select “not done,” if the scan was never started because of a technical or participant problem.


If “complete,” proceed to question 5.



If “incomplete” or “not done,” provide reason:



Select “equipment malfunction,” “participant physically unable to continue,” or “other.”



If “other,” provide reason..


5.
Results of Aortic scan: 


Select “complete, “incomplete,” or “not done.” Select “complete,” if the scan was complete or partially complete and a file containing the scan data will be sent to the CT Reading Center. Select “incomplete,” if the scan was only partially completed because of a technical or participant problem. Select “not done,” if the scan was never started because of a technical or participant problem.



If “complete,” proceed to question 6.



If “incomplete” or “not done,” provide reason:




Select “equipment malfunction,” “participant physically unable to continue,” “participant refused,” or “other.”

If “other,” provide reason

6.
Comment on unusual findings:


Note any comment you would like the Reading Center to consider when evaluating this CT scan. 
SECTION 4: ALERTS


I.
Purpose 
The purpose of defining medical alerts is to make sure that the participant and his/her physician are aware of any significant medical findings that arise as a result of the MESA clinic exam.


II.
Definitions


1.
Alert: Any of the medical findings, listed in Table 1, that may have adverse health consequences to the participant if untreated.


2.
Immediate Referrals: Medical emergencies, which require immediate notification of both the participant and his/her primary physician. Participants receiving immediate referrals should be considered as those who would go directly from the Field Center clinic to their physician or hospital. Immediate notification of the participant should occur during the clinic visit. Immediate notification of the participant’s physician should be accomplished by telephone, to be completed before the participant leaves the clinic. A follow-up letter documenting information discussed by phone should also be sent to the participant’s physician for findings included in the initial report, or immediately upon receipt from the central agency for findings on the later reports.

2. Urgent Referrals: Urgent referrals are made for abnormalities detected, which require medical attention, but not on an emergency basis. Urgent notification of the participant should occur before the participant leaves the clinic (for findings included in the initial participant report), or immediately upon receipt from the central laboratory (for findings on later reports). Urgent notification of the participant’s physician should be sent within the week.


III.
METHODS


1.
General Instructions 

Whenever one of the alerts listed above is identified for a participant, the actions defined under Immediate or Urgent Referrals, above, must be completed.
Table 1. MESA Alerts and Alert Levels
	Finding
	Alert Level

	Systolic BP > 210
	Immediate 

	Diastolic BP > 120
	Immediate

	180 < Systolic BP < 211
	Urgent

	110 < Diastolic BP < 121
	Urgent

	Total cholesterol > 360 mg/dL
	Urgent

	Triglyceride > 1000 mg/dL
	Urgent

	HDL cholesterol < 20 mg/dL
	Urgent

	Calculated LDL cholesterol > 260 mg/dL
	Urgent

	Fasting glucose < 50 mg/dL or > 400 mg/dL
	Urgent

	Creatinine > 2.0 mg/dL
	Urgent

	Any abnormalities identified by CT tech
	Urgent

	Any abnormalities identified by MRI tech
	Urgent

	CT RC Alert
	Urgent

	MRI RC Alert
	Urgent

	Ultrasound RC Alert
	Urgent


SECTION 5: REPORTING PARTICIPANTS’ RESULTS


i.
mETHODS


1.
Reporting Participants’ Results

Participants receive three results reports. 

· The lab results report contains the results of the blood values. This letter informs the participant if any of the results are abnormal. In addition, a letter is sent to the participant’s physician, along with a page of reference ranges and the participant’s lab results. 

· The “high-tech” results report contains the results of the MRI, and CT scans and informs the participant of any abnormal finding. A letter containing a more detailed report of the scan results is also sent to the physician. 

(
All results letters should be carefully reviewed before they are sent to participants and physicians.
SECTION 6:
EVENTS SURVEILLANCE


I.
Purpose

MESA’s official, scheduled “Follow-up Phone Calls” serve several purposes:

· To update participants' tracking data, including their address, phone number, and contact information

· To update participants' vital status

· To obtain information regarding participants' general health and health care treatment.

·  To obtain detailed information about specific medical conditions diagnosed by a physician that the participants report have had since their last MESA Follow-up phone interview

· To obtain detailed information about any procedures or hospitalizations participants have had since their last MESA Follow-up phone interview 

· To schedule the participant for an upcoming Exam Clinic Visit appointment, when necessary, including MESA CT/MRI appointments, when necessary. 

6.1 

Follow-up Call

The “Follow-up Call” is a telephone interview conducted with each participant. Calls are scheduled either in conjunction with a clinic visit or approximately half-way in between clinic visits. The sixth follow-up call should be linked to Exam 4, and is designed to allow for the scheduling of the exam during this call.
If the Exam staff needs to contact a participant (e.g., to schedule an Exam Visit after the Follow-up Call did not succeed in scheduling the Exam Visit), the Exam staff should be aware of the participant’s usual schedule of official Follow-up Calls. Unscheduled contact is not the same as a scheduled Follow-up Call used to collect data. If, during an unscheduled contact, the participant tells the Exam staff member about a condition, procedure, or hospital stay, the staff member should alert the Events Coordinator so that full information about the potential event can be collected.

6.2 

Continuing Participant Surveillance
If, during an Exam visit, a participant tells the Exam staff member about a condition, procedure, or hospital stay, the staff member should alert the Events Coordinator so that full information about the potential event can be collected.

At the end of the Exam, each participant is asked to notify the clinic should any changes occur in his/her health, especially involving a hospitalization, nursing home admission, or diagnosis of myocardial infarction (heart attack), angina (chest pain), heart failure (CHF), peripheral vascular disease (PVD), stroke, or transient ischemic attack (TIA). 

Clinic staff should inform the participant s/he will be later be contacted for his/her scheduled Follow-up Call, which may include the scheduling of the next Exam Visit.

Let the participant know that we are attempting to keep the record as updated as possible to learn all that we can.

All Follow-up forms are interviewer-administered to MESA participants over the telephone. If the participant prefers to relay this information in person or, for some reason, is unable to complete the interview by phone, a home or clinic visit may be scheduled.
6.3

Use of Proxy

If a participant is not able to do the interview (e.g., due to a medical problem), a proxy may be used. A “proxy” is a relative or other knowledgeable contact. If the participant has died, the proxy may complete the questionnaire for the period between the last Follow-up Call and the date of death. 
The proxy may or may not be someone previously designated as a contact by the participant. For example, the participant may have designated his/her spouse as a primary contact, but the participant’s son or daughter actually ends up being the person to complete the questionnaire. This is fine, as long as the new person is knowledgeable regarding the participant’s medical condition, procedures of interest, etc.
6.4
Administering and Processing Follow-up Forms

Please refer to the Events Manual of Operation for detailed information regarding the administration and processing of follow-up forms.
SECTION 7: DATA MANAGEMENT

7.1 Overview
The MESA data entry and management system has several components, many of which are the same as for previous exams. This section will provide a highlight of some of the components. 
There are four main icons on your desktop that will be used for accessing the MESA data system: 

TELEform Reader 


TELEform Verifier 


MESA Data Management


MESA Events

Click on the TELEform Reader icon when you want to scan forms into the database. 
Click on the TELEform Verifier icon when you want to verify previously scanned forms. 
The “MESA – Data Management” icon contains all components of the MESA data tracking system. In this database, each record represents an individual person. Contained in this system are procedures for printing forms, entering recruitment status, checking information about individuals, and creating reports. This system also contains procedures for transmitting data to the Coordinating Center and for performing data backups.

7.2 General Instructions for Completing Paper Forms that will be scanned.


Scanned forms are a fast and efficient way to enter data into a computer system, but it is important to complete the forms in a careful manner, with an understanding of how the scanning system operates. This will ensure that the forms are correctly interpreted by the TELEform system.

TELEform’s “User Guide” recommends a fine felt tip pen. It works best because it leaves solid line segments. Some ballpoint pens create broken line segments that introduce greater possibility of recognition error. A mechanical pencil using 2B or softer lead will also work; though it is very important make sure enough pressure is applied using one so that the marks are solid and dark. 

Preferred
Acceptable but not recommended
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A majority of the questions on the paper forms have option bubbles as valid responses (i.e. 0-No, 1-Yes, 9-Unknown). Even though TELEform will usually recognize a partially filled in bubble (see above), completely filling it in is strongly recommended because doing so greatly reduces the chance that TELEform will miss an option that was selected. If a question with bubble options is completed when it should have been left blank, the reviewer should mark through multiple bubbles for that question. This will cause the question to come up for verification and allow the correction to be made. If the reviewer just crosses out the incorrectly marked bubble, the verifier will still interpret that bubble as the correct response.
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In any response area that accepts numeric or text entry, each number or letter should be printed neatly and should avoid touching the edges of the response boxes or comb-style fields (see above). If a character is touching an edge, TELEform should still be able to recognize it, but in some cases, TELEform will not correctly recognize the character and will require that the operator verify the response. All alphabetic characters should be printed in UPPERCASE CAPITAL LETTERS. See Appendix I, “Handwriting Examples for Teleform,” for examples of specific handwriting problems and how they were interpreted by Teleform. Also included are examples of good handwriting of numbers and letters.
All dates should be entered in the format MM/DD/YYYY (note the four digit year) with no missing month, day, or year portion (“12/ /2002” would not be acceptable), and all times should be entered in the format HH:MM A/P with no missing hour, minute, or time of day portion. Refer to Figure 2.2 for examples of valid date and time responses.

Responses entered using a mechanical pencil (with 2B or softer lead), can be changed by thoroughly erasing the prior response and then entering in the correct response. If you make a mistake when writing in a response with a pen, cross out the incorrect response and enter the correct one, though this will force the TELEform operator to correct the response during verification. 
Don’t use correction fluids like “Liquid Paper” because using such products may potentially dirty the roller on the document feeder or contact glass on the scanner. 

7.3 Entering and Verifying Data

 7.3.1
Using The Scanner And TELEform Reader To Enter Data
Make sure the scanner is on before turning the computer on. This is necessary because the scanner is a SCSI (Small Computer System Interface) device and SCSI devices are not recognized if they are disconnected or off during the initial boot-up phase. Once the computer is on, you can turn off the scanner and turn it back on later, but if the computer is ever turned off and back on (or re-booted), make sure the scanner is on first.

Procedures for using the scanner are the same as for Exam 1. Refer to the “Baseline Exam MOP” for further details.


Important:
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Each page has corner marks that must be unobstructed for TELEform to properly interpret the page; TELEform uses these marks to determine the relative locations of the data-entry areas. An identification number that appears at the lower right hand corner of the form also needs to be visible. Check all the pages to make sure there are no folded corners or extraneous marks or smudges that hide any of the corner marks or the identification number. 
If a page is too badly damaged or is illegible, it may be better to just reprint the entire form and transfer the information on the damaged page to the new page; this new page can then replace the bad one.


7.3.2 
Evaluating (or “Verifying”) Forms

Procedure unchanged from Baseline Exam. Refer to the “Baseline Exam MOP” for further details.

7.3.2.1 
List of scanned images and status of each image



Refer to the “Baseline Exam MOP” for further details.

7.3.2.2 
Making corrections


Procedure unchanged from Baseline Exam. Refer to the “Baseline Exam MOP” for further details.

7.4 Site Data Management
When you click this icon, you can perform a variety of data management functions including: print forms, update recruitment status (after the initial contact), view a list of participants, view or update participant tracking information, view the status for enrolled participants and look at a summary of forms that have been entered, update data for scanned forms, produce various kinds of reports, send reports to reading centers, transmit data to the Coordinating Center, and run daily data backups. 
Each of these functions is listed on the Main Menu that appears when you click the Data Management icon and will be described below.

7.4.1 
Print Forms


Click this button when you want to print out paper Clinic forms. You can also select the language of the forms that will be printed. If you change your mind and do not want to print any forms, click on the Close button to exit without printing. Note that the same selection screen is used for all printing options. 

If you select Clinic Forms, you will next be asked to choose between Entire Packet and Specific Participant. If you choose Entire Packet, you will be printing complete sets of forms for the selected participants. A screen will come up which lists all of the forms and then asks you to select a Language and a number of forms to print. Select the appropriate language, and then enter a number between 1 and 5. (Only 5 sets of clinic forms can be printed at one time due to limitations of the printer’s paper tray.) 

If you select Clinic Forms and then Specific Participant, you will be asked to enter a Participant ID. Use this option when one or more of the forms was damaged or lost and needs to be printed again. Note that the “Number” field is disabled in this option.

7.4.2 Participant List 


Clicking on the Participant List button on the Main Menu brings up a list of all people who have had a reception form scanned and verified. Click on “Report” to create a file that can be printed. Click on the pull down arrow next to Column to sort the list by any one of the columns. Click on the Participant/Visit Status button or the Tracking Information button to view this information for a participant. The Participant/Visit Status or Tracking information can also be accessed by clicking the “Tracking” or “Status/Summary” button on the Main Menu.

7.4.3 Tracking


Clicking the Tracking button on the Main Menu brings up a screen showing all available contact information for all participants who have had a clinic visit. This is also the screen that will be used to enter and update the Participant Contact (Tracking) Form information for all participants. 

The Visit Summary tab shows the status of the clinic visit, the status of CT and MRI scans, and any notes from the visit. The Participant Reports tab shows whether the Preliminary and Final participant reports have been mailed, whether the participant reimbursement check has been mailed, and whether the participant had any alerts.

7.4.4 
Status/Summary


Click on the Status/Summary button on the Main Menu to display the status of scanned data for a participant. Note: this screen gives the status of data in your local database, not in the CC database. If you highlight a form, you can then click on the Update Data button to edit the data from that form. You can click on the Edit Status button to change the status of a form. Note: the status is set automatically when a form is scanned and verified. You should use this button only to set the status for forms that will not be completed. These forms will have a status of “Unknown” or “form missing-no information.” You can edit the status to one of the following:

2 = not done, physical reason

3 = not done, refused

4 = not done, other reason

5 = not done, cognitive reason

9 = done but form lost

These codes and descriptions are listed when you click on the pull down arrow.


If you have updated the data or status of a form, it will be marked for export to the Coordinating Center automatically. However, on some occasions you may have to resend data that you have already sent, even though it has not been changed in any way. In this case, you can click on the Mark for Export button and the data will be sent to the Coordinating Center with the next transmission. After you edit the form status, click Close to close the window and save the information, or Cancel to close without saving.

7.4.5 
Reports to Reading Center


Click on this button to send the relevant “Completion Form” to a designated Reading Center or Lab. Note that this does not transmit the actual scan data file, just the form telling the Reading Center whether or not the procedure was done.

7.4.6 
Coordinating Center Reports


The Coordinating Center will create reports that will be posted on the MESA Web site. These reports will tell you the status (i.e., whether or not data have been received) of clinic and Reading Center data in the Coordinating Center database. 
APPENDIX 1: Handwriting Examples for Teleform

First, here are two examples of good handwriting for Teleform. The first set is pretty much “perfect” from a Teleform point of view. The second set is a bit messier but still acceptable. Key points are:

· Numbers do not touch any edges of the boxes or go outside the lines

· Numbers are not written in an ambiguous way. (Examples of ambiguous numbers are given below.)
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Now, here are some examples of writing that Teleform has trouble with:
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The Date of Birth was read as:  22 / ~4 /1944. Problems are:

· 0 goes outside the box

· 4 and 9 can be confused if not written carefully. If the horizontal “tail” on the number goes past the vertical line (as on the final digit of the year), Teleform will read it as a 4, even if the loop is rounded. Make sure that 9’s are not confused with 4’s.

Teleform read the Height as 111.7 and the Weight as 117.1, and did not ask for verification of either number. 

· 1 and 7 can be confused if not written carefully. Write the numeral 1 as a straight line with no tail on top or bottom, like: 
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Teleform read this date as 71 / 20 / 2006, and the only numeral it was unsure of was the 0 in the “Day”. Problems are:

· 0 in month goes outside the box. Teleform reads only the part inside the box, which looks most like a 7.

· Second digit in Day has been written over. It is difficult to tell if it is intended to be a 0 or an 8. X- out mistakes and write the correction over the box. Do not write over mistakes as was done here.

· Last two 0’s in the Year look like 6’s, and the last 0 was read as a 6. Make sure that 0’s are closed at the top.
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Teleform read the LAO Aorta number as 89, and the Black Blood Aorta numbers as 7 and 94. It did not bring any of the numbers up for verification. Problems are:

· Second digit in the number 88 does not have a loop in the bottom, so it looks like a 9.

· On the Black Blood line, again the first 9 is misread because it goes out of the box, and the last number is ambiguous because it is difficult to tell if the numbers are 4’s or 9’s.

Summary:

1. Make sure that numbers are completely inside the box
2. Form digits carefully so that there are no ambiguities. In particular, watch for problems with:

1 and 7

4 and 9

6 and 0

8 and 9

3.
See below for optimal printing of letters and numbers:

	A
	B
	C
	D
	E
	F
	G
	H
	I
	J
	K
	L
	M
	
	1
	2
	3
	4
	5
	6
	7
	8
	9
	0

	N
	O
	P
	Q
	R
	S
	T
	U
	V
	W
	X
	Y
	Z
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