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1. OVERVIEW OF THE NHANES III

1.1 Introduction and Purpose of the Survey

The Third National Health and Nutrition Examination Survey (NHANES III) is being conducted

by the National Center for Health Statistics (NCHS) of the United States Public Health Service. Data

collection began in September 1988 and will continue for approximately 6 years (two 3-year rounds) at

88 locations across the U.S. The main survey was preceded by three pretests which were held between

September 1987 and March 1988 in Los Angeles, California, Washington, D.C. and Tampa, Florida.

Another pretest called the "Dress Rehearsal" was conducted in October 1988, just prior to the start of the

main survey.

Approximately 40,000 individuals two months of age and older will be randomly selected from

households across the U.S. to participate in the survey. Selected persons will be invited to take part in

the survey by completing interviews in their homes and by receiving examinations at the Mobile

Examination Center (MEC). The detailed interview includes demographic, socioeconomic, dietary, and

health-related questions. Upon completion of the interview, respondents will be asked to voluntarily

participate in additional interviews, extensive physical and dental examinations and biochemical tests, all

conducted by highly trained medical personnel in a mobile examination center (MEC).

The purpose of NHANES III is to assess the health and nutritional status of adults and children

in the United States. NCHS will use the data collected in this survey to define the normative distribution

of:

Specifically-defined diseases and other conditions of ill health;

Nutritional disorders;

Potential risk factors; and

Normative health-related measurements, such as height, weight, and blood pressure.
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At the conclusion of the study, prevalence rates will be computed for blacks, Mexican-

Americans, Puerto Ricans, and other groups including whites, by age, sex, and income level. To assist in

obtaining these rates, the survey will oversample blacks, Hispanics, the elderly and children.

The diseases and other medical conditions to be studied include, but are not limited to, the

following:

Cardiovascular disease (heart disease);

Cancer;

Chronic obstructive lung disease, including:

- Asthma;

- Chronic bronchitis; and

- Emphysema;

Diabetes;

Kidney disease and other urologic disorders;

Gallbladder disease;

Osteoporosis;

Arthritis and related musculoskeletal conditions, including:

- Rheumatoid arthritis; and

- Osteoarthritis;

Infectious diseases, including:

- Immunization to childhood diseases;

- Exposure to hepatitis A or B;

- Exposure to human immunodeficiency virus (HIV); and

- Exposure to sexually transmitted diseases, such as herpes simplex 1 and 2;
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Oral health problems, such as:

- Caries;

- Periodontal disease;

- Tooth loss;

- Soft-tissue lesions;

- Trauma assessment;

- Occlusal and dentofacial characteristics; and

- Tooth restoration and prosthesis conditions;

Allergies to:

- Certain foods, animals, insects and molds;

Mental health conditions, for example:

- Depression;

Hearing loss;

Retinal Disease; and

Nutritional disorders, such as vitamin and mineral deficiencies.

Risk factors are those aspects of a person’s lifestyle, constitution, heredity or environmental

exposures which may increase his/her chances of developing a certain disease or condition. Some of the

risk factors to be included in this study are:

Tobacco usage;

Alcohol consumption;

Physical activity;

Sexual practices;

Occupational exposures;

1-xix



Reproductive health, such as oral contraceptive use and breastfeeding practices;

Weight;

Dietary intake; and

Stress.

The results of this survey will benefit the American people in two important ways. First, data

on the distribution of health problems and potential risk factors in the population provide researchers with

important clues to the causes of disease development. This survey will provide the data researchers need

to establish hypotheses of disease causation which can be tested in future epidemiologic and clinical

research studies. Secondly, information collected from this survey will be compared to information

collected in previous HANES surveys and future HANES surveys in which study participants will be

asked to be examined and interviewed again sometime in the future. This will allow researchers to

determine the extent to which various health problems and risk factors have changed in the U.S.

population over time. By identifying the health care needs of the population, agencies of the government

and private sector can establish policies and plan research, education, and health-promotion programs

which will help improve the current health status of the population and prevent future health problems.

By computing prevalence rates for the population as a whole and for specific age-race-sex

groups (e.g., 30-35 year old white females), researchers can determine which subgroups of the population

would benefit most from specific programs and policies. For example, information collected in this survey

will help FDA decide whether to implement calcium fortification regulations for the nation’s food supply

and how best to implement the fortification program, if needed. Data from this survey will be used to

revise the growth charts which are used widely by pediatricians to monitor the growth of children.

Study participants are first interviewed at their homes and asked detailed demographic,

socioeconomic, and health-related questions. Extensive physical examinations by highly trained medical

personnel, additional health interviews, dietary interviews, and biochemical tests on biological specimens

are then conducted in specially equipped mobile examination centers (MECs). Persons who cannot or will

not come to the MEC for the full-scale examination are asked to undergo certain parts of the exam at their

homes.
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In addition to using these data as a baseline for future follow-up studies and analysis, some

blood and urine specimens collected in this survey will be stored. Biological specimen banking will be

of value in the future as new techniques are developed to measure exposure to environmental contaminants

or disease agents or when new health problems are recognized. Biological specimen banking will be used

to permit future laboratory analyses for:

Estimating the prevalence of factors of current interest but for which acceptable testing
protocols do not yet exist (e.g., pesticides);

Estimating the prevalence of factors of emerging importance (e.g., chlamydia subtypes,
various types of non-A, non-B hepatitis); and

Conducting studies to look for the specific causes of diseases (e.g., bacteria, viruses, toxic
materials).

Four areas have been selected for special emphasis in NHANES III: child health; health of

older Americans; occupational health; and environmental health.

Child Health . NHANES III will help researchers assess the physical and emotional health

status of children in the U.S. Communicable diseases, such as influenza, measles, and chickenpox, are

not the only causes of illness and disability in the young. The focus of the childhood component of

NHANES III will be on:

Chronic diseases (heart and lung diseases);

Allergic conditions;

Immunity to various infectious diseases;

Nutritional status;

Cognitive functioning (ability to function in the activities of daily life);

Physical growth;

Disorders of hearing and dentition; and

Blood lead levels.
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Older Americans. The U.S. has experienced dramatic growth in the number of older people

during this century. These demographic changes have major implications related to health care needs,

public policy, and changing research priorities associated with older Americans. Recognizing this, NCHS

is working with a consortium of public health service agencies to improve information on the health of

the elderly. NHANES III is designed to fill many of the gaps in our knowledge of the health of older

people. The survey component for older persons focuses on physical health status and aspects of

functional health status. The key components for this part of the survey are:

Osteoporosis and the evaluation of lower extremity function, including risk of falls and
fractures;

Musculoskeletal function, focusing on osteoarthritis, as a major cause of disability in older
persons;

Nutrition, including the evaluation of obesity;

Cardiopulmonary diseases, which are major causes of illness and death in older persons;

Physical function (individual’s capacity for self-care);

Cognitive function (ability to function in the activities of daily life); and

Social function (ability to live independently).

Occupational Health. This component of the survey will focus on exposures in the workplace,

such as noise, chemicals, and dust, which may be associated with specific health problems, such as

neurological problems, lung disease, and musculoskeletal injuries.

Environmental Health. The environmental health research topic for NHANES III focuses

primarily on studying exposure to toxic metals and chemicals, such as pesticides, by examining blood

specimens for levels of various metals and chemicals in the blood.

Westat is a survey research firm which has been awarded a contract by NCHS to carry out data

collection activities for the survey. Westat is responsible for selecting the survey sample, scheduling and
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planning study procedures, developing the survey materials, such as manuals and forms, hiring and training

field personnel, making advance arrangements for each stand, conducting community outreach activities,

setting up and maintaining field offices and Mobile Examination Centers (MECs), scheduling and

conducting screening interviews and extended interviews in the household, conducting interviews and

physical examinations in the MECs, designing and carrying out quality control procedures, transmitting

data to NCHS, and shipping biological specimens to various laboratories in the U.S. The examination and

interview components of this survey have been designed in close collaboration with the Federal agencies

which will use the resulting data for program planning and regulatory and research purposes. The

following agencies have been involved in designing NHANES III:

Agencies of the National Institutes of Health, Public Health Service

- National Heart, Lung and Blood Institute (NHLBI);

- National Cancer Institute (NCI);

- National Institute of Child Health and Human Development (NICHD);

- National Institute of Diabetes and Digestive and Kidney Diseases (NIDDK);

- National Institute of Arthritis and Musculoskeletal and Skin Diseases (NIAMSD);

- National Institute of Dental Research (NIDR);

- National Institute of Mental Health (NIMH);

- National Institute of Neurological and Communicative Disorders and Stroke
(NINCDS); and

- National Institute on Aging (NIA).
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Other Federal Agencies

- Environmental Protection Agency (EPA);

- Food and Drug Administration (FDA);

- National Institute of Occupational Safety and Health (NIOSH); and

- National Institute of Environmental Health and Safety (NIEHS).

1.2 History of the Health and Nutrition Examination Survey

The National Health Survey Act, passed in 1956, provided the legislative authorization for a

continuing survey to collect statistical data on the amount, distribution, and effects of illness and disability

in the United States. In order to fulfill the purposes of this Act, it was recognized that data collection

would involve at least three sources: the people themselves by direct interview; clinical tests,

measurements, and physical examinations on sample persons interviewed; and places where persons

received medical care such as hospitals, clinics, and doctors’ offices.

To collect data by interview and physical exam, NCHS conducted four separate examinations

surveys between 1959 and 1976. The first Health Examination Survey (HES I) focused mainly on selected

chronic diseases of adults aged 18 - 79. HES II and HES III, conducted between 1963 and 1970, focused

primarily on the growth and development of children.

The fourth survey introduced a new emphasis: the study of nutrition and its relationship to

health status. This had become increasingly important as researchers began to discover links between

dietary habit and disease. In response to this concern, under a directive from the Secretary of the

Department of Health, Education and Welfare, the National Nutritional Surveillance System was

undertaken by NCHS. The purpose of this system was to measure changes in nutritional patterns over

time. However, a special task force recommended that the continuing surveillance system be expanded

to include clinical observation and professional assessment as well as the recording of dietary intake

patterns. Thus, the National Nutritional Surveillance System was combined with the Health Examination

Survey to form the National Health and Nutrition Examination Survey, NHANES.
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NHANES I, the first cycle of the NHANES studies, was conducted between 1971 and 1974.

This survey obtained a national sample of about 21,000 persons between the ages of 1 and 74 years of

age. Extensive data on health nutrition were collected by interview, physical examination, and a battery

of clinical measurements and tests from all members of the sample.

The planning process for NHANES II was carried out in 1974 and 1975 in collaboration with

other Federal agencies. Throughout the planning stage there was continual awareness of the necessity of

making the data collection for NHANES II comparable to the first NHANES survey so that NHANES I

data could serve the purpose of providing a baseline for assessing changes overtime. This means that

many of the same measurements had to be taken the same way on the same age segment of the U.S.

population in both surveys. The NHANES II survey began examinations in February 1976 with the goal

of interviewing and examining 21,000 persons between the ages of 6 months and 74 years. This survey

was completed in 1980.

In addition to NHANES I and NHANES II, a special survey of the U.S. Hispanic population,

HHANES, was undertaken to provide information on the health and nutrition status of Hispanics

comparable to that obtained for the general U.S. population. The survey was completed in 1984. A fourth

NHANES project, the NHANES Epidemiologic Followup Survey, was recently completed. This study

was an effort to conduct followup interviews with the sample population, now aged 35-84, who were

interviewed and examined in NHANES I between 1970 and 1974.

NHANES III is the third cycle in the NCHS series of surveys to collect data on the health and

nutrition of the people of the United States through interviews and physical examinations. As in previous

NHANES cycles, the survey’s primary purpose will be to produce descriptive statistics that can be used

to measure and monitor the health and nutritional status of the civilian, noninstitutionalized U.S.

populations.

The plan is to administer a household interview and a 4-hour examination consisting of medical

procedures, biochemical tests, and questionnaires to 40,000 sample persons aged 2 months and older over

a period of approximately 6 years. The survey will be conducted in 2 rounds of about 3 years each in

approximately 88 locations across the country.
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NHANES III will serve to collect public health data for use in evaluating the health status of

the U.S. population and determining how health status is affected by social and economic conditions. The

wide range of statistics produced will be valuable for:

Estimating the prevalence of selected diseases and conditions;

Assessing health and nutritional status;

Determining needs for health care;

Analyzing relationships between health measures and risk factors; and

Evaluating aspects of health and nutrition.

A number of longitudinal studies which use NHANES III data as baseline data are planned.

These studies will follow the sample persons interviewed and examined during NHANES III over a period

of years to attain measures of changes in health status and to study human growth and development in

detail.

1.3 About Westat

Westat is an employee-owned research firm founded in 1961 and located in the Metropolitan

Washington, DC area (Rockville, Maryland). Westat is recognized as one of the leading research firms

engaged in survey research, program evaluation, mathematical and statistical analysis, and computer

applications. Although primarily involved in conducting surveys for agencies of the Federal Government,

the company has also served local government agencies, universities, professional societies, nonprofit

institutions, and commercial enterprises.

The professional staff of more than 450 includes statisticians, epidemiologists, psychologists,

sociologists, survey managers, market research analysts, economists, and computer systems analysts with

specialized knowledge in health, labor, housing, and education. A highly trained nationwide field staff

of supervisors, interviewers, and survey assistants provides additional support to the organization.
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A large number of the studies Westat manages are concerned with the health of various

subgroups of the population. The success of these projects can be attributed in part to the company’s

ability to enlist the cooperation of individuals and groups in the communities where the studies are

conducted. For instance, it may be necessary to obtain cooperation from state or local government

officials, professional associations, hospital administrators, citizen groups, and individuals.

Many of Westat’s studies in the area of health involve nationwide data collection efforts in

hundreds of different communities. For example, in 1979-80, Westat enlisted 38,000 U.S. school children

in a study to estimate the prevalence of dental caries (cavities) and other oral health problems in that

population. A second dental survey conducted in 1986-87 involved 45,000 school children. Fourteen

teams, each with a dentist, a data recorder, and 2 coordinators, traveled to schools across the U.S. to

collect data from students via dental examinations and interviews.

1.4 Pretest and Main Survey Schedules

1.4.1 Pretests

1.4.1.1 Purpose of the Pretests

Before any large-scale data collection effort is started on a survey, one or more pretests are

conducted. During a pretest, field procedures and data collection instruments are tested and evaluated,

then refined by the researchers. Field procedures are carried out just as they would be in the main study,

but during the pretest a much smaller group of sample persons is selected. After the completion of a

pretest, a series of meetings is held and suggestions for improving the field procedures and data collection

instruments are incorporated into the plans for the main study. In this way, potential problems are

resolved before the main survey begins, although it is inevitable that some unanticipated problems will

arise as the study progresses.
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1.4.1.2 Summary of the Pretests

Since NHANES III is so large and complex, four pretests were scheduled from September 1987

through December 1988. The first three pretests were conducted at different sites to evaluate the

performance of the field procedures in various locations. The fourth pretest, or "Dress Rehearsal" was

conducted in October 1988 and was intended to provide a final practice of all procedures before the main

survey was initiated. Following is a summary of the pretests, the locations, the number of sampled

persons (SPs), and the procedures tested.

Pretest I

LOCATION: Los Angeles, California
DATE: October 1987
DURATION: Six weeks
NUMBER OF SPs: 450
Questionnaires and interviewer field procedures were tested and evaluated.

Pretest II

LOCATION: Washington, D.C.
DATE: October - December 1987
DURATION: 9 weeks
NUMBER OF SPs: 600
MEC procedures and examinations tested.

Pretest III

LOCATION: Tampa, Florida
DATE: February - March 1988
DURATION: Six weeks
NUMBER OF SPs: 500
All office, interviewing and MEC procedures tested.

Pretest IV ("Dress Rehearsal")

LOCATION: College Park, Maryland
DATE: October 1988
DURATION: 6 weeks
NUMBER OF SPs: 450
Final testing of all procedures
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1.4.2 Schedule for the Main Survey

Data collection for the main survey of 40,000 sample persons (SPs) began in September l988

and will be conducted in 2 cycles of approximately 3 years in length. Field office staff, interviewers, and

2 examination teams will travel to approximately 44 locations throughout the U.S. in each cycle. The

average stand size will be about 450 SPs (within a range of 300-600 SPs). At any given time during the

survey, examinations will be conducted at two stands simultaneously for 10 1/2 months of the year. There

will be breaks of about 2 weeks around Christmas and about 2 weeks during the summer.

1.5 Sample Design

A sample is defined as a representative part of a larger group. Surveys involve studying a

sample of persons rather than conducting an expensive and time-consuming census whereby every person

in the population of interest is studied. Since it is impossible to interview and examine everyone in the

U.S. for NHANES III, a representative sample is taken of the nation’s population. At the conclusion of

the study, estimates will be made of the prevalence of various health conditions and risk factors for the

entire U.S. population, based on what is learned from the sample of people studied in the survey. By

studying a representative sample of the population, it is assumed that the findings would not have been

too different had every person in the U.S. been studied. Because generalizations about the population will

be made, it is extremely important that the sample be selected in such a way that it accurately represents

the whole population. Statisticians must calculate the size of the sample needed and take into

consideration the geographic distribution and demographic characteristics of the population such as age,

sex, race, and income.

After a decision has been made on the size and characteristics of the sample, the next step is

to determine the method of drawing the sample. For NHANES III, a multi-stage approach is being used.
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Stage 1: Sampling PSU’s.

The U.S. is divided into geographic regions called Primary Sampling Units
(PSU’s). Each PSU is a county or small group of contiguous counties. At the
home office, Westat statisticians randomly select 88 PSU’s to be included in this
study. The probability (likelihood) of a PSU being selected depends on its size
(i.e., the more people who live in the PSU, the more likely it will be sampled).
Each PSU that is selected is called astand. Exam teams will travel to each of
the 88 stands to conduct exams and interviews in the MECs.

Stage 2: Sampling BG/ED’s.

Each selected PSU is comprised of block groups (BGs), defined by the Census
Bureau, or enumeration districts (ED’s). The home office randomly selects
BG/ED’s to be included in the study. Similar to Stage 1, the probability of a
BG/ED being selected depends on its size.

Stage 3: Sampling segments.

Each BG/ED is comprised ofsegmentswhich are clusters of homes. Segments
are randomly selected to be included in the study. The larger the segment the
more likely it is to be selected. Project staff called listers go to each segment
and, using special forms, list the addresses of all dwelling units (houses,
apartments, mobile homes) in that area.

Stage 4: Sampling households from the field listing.

Not all households in a stand are selected for the study. Home office project staff
randomly select households from the field listings.

Stage 5: Selecting eligible persons (screening).

Field interviewers go to each sampled household identified in Stage 4. The
interviewer administers a 10-minute screening questionnaire (Household Screener
Questionnaire) to determine the household composition and sex/race/age/ethnicity
characteristics of the household members. Depending on the characteristics of the
household, only certain households are selected for the final sample. Interviewers
have written instructions from the home office on how to conduct this stage of
sampling.

Stage 6: Choosing Sample Persons in the selected households.

Following the screener sampling instructions, in a typical household 2-3 persons
will be selected. However, in some households we may select none and in others
as many as 10. Each individual selected for the study is called aSample Person
(SP).
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1.6 Personnel and Reporting Relationships

There are two different organizations conducting NHANES III. The National Center for Health

Statistics (NCHS) is the government agency sponsoring, and ultimately responsible for, the survey. NCHS

has contracted with Westat to conduct the field operations for the survey. NCHS staff and consultants

from both NCHS and Westat participate in staff training programs and pretest activities, and periodically

visit the field operations during the main survey.

As a member of the exam team staff, you are an employee of Westat and will report directly

to Catherine Novak, Director of MEC operations for the Westat staff. Exhibit 1-1 shows the formal

reporting relationships for the project. Renee Slobasky serves as the NHANES project director for the

Westat home office. Dr. Carla Maffeo, technical director for examinations at Westat’s home office, is

responsible for technical issues, such as how an exam procedure or biochemical test should be done.

Exam or personnel matters should be discussed with the Director of MEC operations. The MEC manager,

who is responsible for day-to-day activities of the MEC at the stand, should be consulted for such

questions regarding the automated system, equipment, supplies, data collection, sterilization of instruments,

storage and shipment of data and specimens, and administrative issues.
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Exhibit 1-1. Reporting relationships
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A Stand Coordinator is also designated for each stand and will be responsible for coordinating

stand activities with the other on-site managers.

1.7 Advance Arrangements for a Stand

1.7.1 Schedule for Advance Arrangements

Exhibit 1-2 summarizes the schedule for a stand. Advance arrangements begin in Westat’s

home office at least 10 weeks prior to the start of interviewing at a stand. Members of the advance

arrangements team study maps and familiarize themselves with the layout of a stand, location of sampled

segments, major highways and arteries, public transportation, and sites that appear appropriate for location

of the MEC. Once they have a basic knowledge of the layout of the area, they contact local officials

identified by our outreach program as prospective knowledgeable informants and make arrangements to

visit the prospective stand.

The field office is opened at least 1 week prior to the start of household screening and

interviewing. During that week the rental furniture and office equipment arrive, supplies shipped to the

site from the home office are unpacked, telephones are installed, and computer systems are tested. A

member of the advance arrangements team is at the stand during this period.

At least 1 week before examinations begin, the MEC is delivered to the prearranged site. The

MEC manager will be on hand to receive the trailers and direct their location and leveling by the shipping

firm, to oversee the hookup of electricity and plumbing lines by local contractors, and to verify the

presence of the previously arranged security. After the trailers are set up, examination staff members

unpack, calibrate and test the equipment. Medical and laboratory supplies delivered to the MEC are

unpacked and stored. These preparations are scheduled and managed so that the MEC is ready for its dry

run prior to the first scheduled examinations.
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Exhibit 1-2. Stand schedule
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1.7.2 Community Outreach Activities

Westat and NCHS have developed a comprehensive and effective outreach program. This

program is directed from the Westat home office under the supervision of the Director of Advance

Arrangements, Jack Powers. Outreach activities are initiated prior to entering a stand and continue

throughout the period of interviewing and examinations.

The purpose of the outreach activities is to inform public officials and potential participants

about NHANES III. In informing public officials, regardless of whether their active support is sought,

it is hoped that by providing information the study will be recognized as a legitimate and important

research effort. The goal of outreach programs directed to potential sample persons is not only to provide

information, but to encourage them to take part in an important study.

Westat directs the outreach program to audiences at the national, regional, state and local levels.

Through Westat, public officials receive a letter from NCHS describing the survey, a fact sheet explaining

technical aspects of the study, and a brochure.

It is important to establish a positive relationship with local health officials and other

community representatives as their active support will help legitimize the survey. These persons can also

assist during advance work by providing an introduction to other community officials whose cooperation

may be important to the survey.

Westat has developed a community outreach program to be activated in each stand

incorporating various types of media. The goal is to reach as many of the target populations as possible

via radio, television and newspapers in each community. Posters and flyers, in English and Spanish, will

be distributed and posted in highly frequented areas, such as churches and community centers, shopping

centers and high-rise apartment buildings.

Another purpose of the outreach program is to identify local physician’s and dentist’s offices

or clinics to which the examination reports of findings may be sent for those SPs who are referred for

immediate medical or dental care but who report no regular source of health care.
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1.8 Data Collection

Data for NHANES III are collected in two phases:

Household interviews in which SPs are asked detailed demographic, socioeconomic, and
health-related questions; and

Extensive physical examinations, dental examinations, health and dietary interviews, and
laboratory tests on biological specimens conducted in mobile examination centers (MECs).

The household component and MEC component are discussed in more detail in the following

section.

1.8.1 The Automation System

An automated system has been developed for survey control and capture of interview and

examination data in the field. In the MEC, this system will collect, record, account for and transmit

examination and interview data. In addition, the computerized flow system will process examinees

through the MEC. A more detailed explanation of the MEC Automation System is given in The

NHANES III Laboratory Automation System Manual.

1.8.2 Household Interviews

The field interviewers conduct all household interviews and schedule appointments for

examinations in the MEC.

1.8.2.1 Advance Letter

As mentioned in Section 1.5, certain households are sampled for the survey. Before an

interviewer contacts a household, the Westat home office mails an advance letter to the household.
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The advance letter is an important tool for introducing and legitimizing the study. The letter

clearly states the purpose and importance of the study, a respondent’s rights as a participant, including the

confidentiality of information given and the voluntary nature of participation, and indicates that an

interviewer will be coming to the household in the near future.

1.8.2.2 Household Screening Interview

Upon arriving at a home, interviewers are instructed to show the advance letter at the door (if

the respondent has not seen or does not remember the letter), the screener brochure, and his/her survey

I.D. badge.

The Household Screener Questionnaireis administered to one eligible respondent living
in the selected dwelling unit who is at least 17 years of age and preferably the head of
the household. It includes an introduction, a household enumeration section (including
a series of questions identifying secondary families), and an eligibility criteria section
collecting information on age, sex, and race or ethnic background. The Screener takes
about ten minutes to administer. Once the interviewer has determined that at least one
person in the household is eligible to participate in the survey, he/she attempts to
administer the family questionnaire, the medical history interview and make an
examination appointment. During this process, each selected respondent receives a sample
person brochure.

The screener brochurecontains a brief description of the study and provides answers to
typical questions a respondent might have during initial contact.

The sample person brochurecontains more detailed information on the extended
interview and examination component of the study. The interviewer distributes this
brochure to eligible respondents upon completion of the screening. The brochure
describes the examination to be conducted in the MEC and, like the screener brochure and
advance letter, emphasizes the purpose and importance of the study, voluntary
participation and confidentiality of the information provided. It also includes the Informed
Consent Form.
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1.8.2.3 Informed Consent

Consent form. The last page of the Sample Person Brochure contains the consent form.
The SP must sign the form as an indication of his/her willingness to participate in the
study. If the SP does not wish to sign the consent form at that time, he/she may bring
the signed form to the MEC at his/her scheduled exam time, or may have additional
questions answered at the MEC before signing the form. A refusal to sign the consent
form is considered a refusal to participate in the examination phase of the study.
Examinations will not be conducted on sample persons who do not return a signed
consent form. To participate in the household interviews, an SP only needs to give verbal
consent.

For minors the signature of a parent or guardian is required on the consent form. Minors over

the age of 12 years are also asked to sign the form as an indication of agreement to participate.

By signing a consent form, a person gives permission for the SP to have the extensive physical

exam in the MEC (or the home health examination). A copy of the Home Health Exam Fact Sheet will

be given to each SP who is offered the home examination option.

1.8.2.4 Extended Household Interviews

The Family Questionnaire is administered to one eligible respondent in each family who
is at least 17 years of age and preferably the head of the household. Information is
collected on family relationships, demographics, health insurance, housing, and income.
It also contains instructions for within household sampling.

The Sample Person Questionnaireis administered to each sample person or an eligible
proxy. A detailed health history is collected on each sample person. The extended
interviews require about 40 minutes for each SP. There are two versions of the SP
Questionnaire, one for adults and one for youths. Information about SPs who are 2
months to 16 years old is obtained through direct interviews with a proxy, such as the
child’s parent.
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1.8.2.5 Exam Appointments

Interviewers make appointments for SPs to receive physical examinations at the MEC. The

interviewer calls the field office to obtain an exam appointment time. If the SP agrees to the time, the

information is entered into the field office Automated Survey Management System.

1.8.2.6 English and Spanish Study Materials

The advance letter, brochures, consent form, and household questionnaires are printed in both

English and Spanish. Bilingual interviewers use the language with which the respondent feels most

comfortable.

1.8.3 Exams and Interviews in the Mobile Examination Center (MEC)

1.8.3.1 The MEC

Examinations and interviews are conducted in specially equipped and designed mobile

examination centers (MECs) each consisting of four trailers. Each trailer is approximately 45 feet long

and 8 feet wide. The trailers are drawn by detachable truck tractors when moving from one geographic

location to another. At an examination site, such as a hospital parking lot, the four trailers are set up side-

by-side and connected by enclosed passageways. At any given time during the survey, there are two

MECs set up at two different stands and a third MEC is either in transit or in for maintenance.

Exhibit 1-3 shows a floor plan for the MEC. The interior of each MEC is designed specifically

for this survey and incorporates many customized features. For example, the trailers are divided into

specialized rooms to assure the privacy of each study participant during the exams and interviews. Also,

the audiometry room is soundproofed and the X-ray room shielded with lead. The MEC houses all of the

state-of-the-art equipment and supplies necessary for the exams and biochemical tests conducted in the

MEC.
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1.8.3.2 Exam Sessions

The MEC remains at a stand for approximately 6 weeks (range 4-8 weeks). During that period,

the MEC operates 5 days a week including weekday, evening and weekend sessions. Two 4-hour sessions

are scheduled each day with 10 examinees per session.
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Exhibit 1-3. Floor plan of MEC
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Exhibit 1-3. Floor plan of MEC (continued)

Trailer Room Room Use

Trailer I Physician
Dietary
Dietary
Interview
Spirometry
Ultrasound

Physical examination by a physician
Dietary and food frequency interview
Dietary and food frequency interview
Cognitive test and neurological tests
Tests lung function
Ultrasound exam for gallstones

Trailer II Waiting Area
Reception
Venipuncture
Lab

Waiting area for sample persons
Welcoming station and public waiting room
Drawing of blood samples, GTT
Centrifugation preparation and analysis,
blood processing, hematology and blood
chemistry laboratory

Trailer III X-ray/ECG/
Fundus Photography
Dental
Bone Densitometry

X-rays of hand, knee; test heart function
Photo of the fundus of the eye
Dental exam by a dentist
Measures bone density

Trailer IV Audiometry
Body Measurements/

Allergy
Computer
Lounge

Hearing tests
Height, weight, and other physical
measurements/Allergy testing
Storage of collected data
Staff
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1.8.3.3 Exam Team Responsibilities

The two exam teams travel from stand to stand to conduct the exams and interviews in the

MECs. There are 16 individuals on each traveling team. In addition, a local assistant will be recruited,

trained, and employed at each stand to assist the exam staff. The duties of the exam team members are

summarized below.

One coordinator directs the flow of SPs through the MEC examination process. The
coordinator manages all SP appointments, prepares the SP examination folders, and
verifies that all exam components have been conducted and recorded before the SP leaves
the MEC.

One physician reviews the SP’s medical history, conducts the medical examination, and
records the results of the exam. The physician also reviews the X-rays, the results of the
blood test (CBC) and the ECG.

One dentist conducts the dental exam and "calls" the results to a health technician who
records the dentist’s exam findings.

One health interviewer administers questionnaires for cognitive and neurological tests and
records the results.

Two dietary interviewers administer the SP dietary questionnaire. During the interview
the interviewer records (a) a 24-hour dietary recall of the types and amounts of all foods
and beverages consumed by the SP in the last 24 hours and, on selected SPs, (b) food
frequency information regarding how often certain types of foods were consumed by the
SP in the past month.

Four certified radiologic health technologists take and record body measurements, X-rays,
bone densitometry, pulmonary function tests (spirometry), ECGs, photos of the fundus of
the eye, administer audiometry and allergy exams, and record the dental exam findings.
The duties of the health technicians are assigned on a rotating basis.

One certified ultrasonographer performs sonography of the gallbladder, and also assists
health technicians in performing selected other tests such as allergy, audiometry,
spirometry and body measurements.

Three certified medical technicians/technologists conduct clinical laboratory tests on blood
and urine specimens, record the results of tests, and prepare and ship specimens to various
laboratories.

One certified phlebotomist administers the phlebotomy questionnaire, draws blood from
SPs, and administers Trutol for the glucose tolerance test (GTT).
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One home health technician conducts home exams, and works as a health technologist and
a laboratory technologist when there are no home exams scheduled.

Each MEC staff member is part of a team of professional persons with specific assignments

that must be completed in order to accomplish the overall objective of the National Health and Nutrition

Examination Survey. Each individual must be aware of and respect the job demands placed upon other

staff members, maintain an attitude of tolerance and consideration for fellow members of the team, and

willingly perform any extra tasks that may be assigned to support other staff members in the performance

of their duties. MEC staff members may be requested to perform tasks not directly related to their specific

professional skills in order to implement the overall data collection plan. Team members will rotate

periodically to prevent the introduction of bias into the exam results due to "team effects" .

1.8.3.4 Exam Components

Each SP exam takes up to 4 hours. The actual length of time depends on the age of the SP,

as some exam components are only done on certain age groups (adult SPs tend to receive more extensive

exams). Exhibits 1-4 and 1-4a present lists of exam components for each age group. Exhibit 1-5 presents

an estimate of the number of minutes for each exam component.

Some blood specimens are analyzed in the MEC by the medical technologists while other

specimens are sent to various laboratories in the U.S., such as the Centers for Disease Control (CDC), and

have special storage and shipping specifications.

1.8.3.5 Sample Person Remuneration

SPs who complete all or part of the exam in the MEC are given a monetary token of

appreciation for their time and effort. This remuneration is in addition to the payment for transportation

expenses. Adult examinees will receive $30 or $50, depending on whether they accept an appointment

at a particular time. Also adults who receive special components, such as the volatile toxicants study, will

receive additional remuneration. Children will receive $30.00.
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Exhibit 1-4. Examination components by age groups

2-11 mos. 1-5 yrs. 6-19 yrs. 20 yrs. +

Physician exam

Body measurements

Dietary interview

Dental exam

Physician exam

Body measurements

Dietary interview

Dental exam

Venipuncture

Physician exam

Body measurements

Bioelectrical impedance

Dietary interview

Dental exam

Tympanic impedance

Venipuncture

Audiometry

Urine collection

Cognitive tests

Allergy skin test

Spirometry

MEC questionnaire

Physician exam

Body measurements

Bioelectrical impedance

Dietary interview

Dental exam (up to 74)

Venipuncture

Urine collection

Cognitive tests (60+)

Neurological tests (20-59)

Allergy skin test (20-59)

Spirometry

Joint X-ray (60+)

Electrocardiogram (40+)

Glucose tolerance test (40-74)

Ultrasound (up to 74)

Bone densitometry

Physical function (60+)

Fundus photography (40+)

MEC questionnaire

1-xlv



Exhibit 1-4a. NHANES III Examination Components

Components Ages

Physician exam

Phlebotomy

GTT

Body measures

24-hour recall

Food frequency

ECG

Bioelectrical impedance

Spirometry

Dental

Bone densitometry

Ultrasound

Allergy (adult half sample)

Physical function

Cognitive function

MEC questionnaire-adult + Dis

MEC questionnaire - youth

MEC questionnarie - proxy youth

CNS (half sample)

Cognitive testing-child

Joint X-ray

Audiometry/tympanometry

Urine collection

Fundus photography

all

1+

40-74

all

all

6-19

40+

12+

8+

2 mos-74

20+

20-74

6-59

60+

60+

20+

6-19

20-39

20-59

6-19

60+

6-19

6+

40+
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Exhibit 1-5. Estimated number of minutes for each exam component

EXAM COMPONENTS

SAMPLE PERSON
LENGTH OF TIME

(IN MINUTES)

Physical Exam

Body Measurements

Bioelectrical Impedance

Dietary Interview

Food Frequency (12-16)

Fundus Photography

Dental exam

Tympanic Impedance

Venipuncture, GTT

Audiometry

Cognitive and Neurological
Tests and Health Interview

Allergy Skin Test

Spirometry

X-rays of Hand, Knee

Electrocardiogram (ECG)

Ultrasound

Bone Densitometry

10

9

3

19

12

6

8

5

19

10

30

7

11

8

13

10

16
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1.8.3.6 Report of Exam Findings

For each SP examined in the MEC, the routine blood pressure and dental findings will be

reported to the examinee prior to his/her leaving the MEC. A report of all other findings will be generated

by the automated system at NCHS summarizing the findings of the physical exam and biochemical tests.

This Report of Findings form will be producedafter the stand is closed, andmailed to the SP. The

dentist completes a report of the dental exam findings which is alsogiven to all SPs. Additionally, for SPs

who are referred for immediate medical or dental care, a report is sent to the SP’s personal physician,

dentist or clinic. If the SP does not have a personal physician, dentist or clinic, a list of community clinics

will be shown to the SP by the MEC coordinator who will encourage the SP to choose one; the report of

the physician’s/dentist’s findings is then sent to that clinic. If the SP refuses to choose a health care

provider, the report of the physician or dentist’s findings is given to the SP.

In the MEC, in those instances when the physician or dentist finds a condition that warrants

immediate attention from the ECG, hematology, X-ray, dental, or blood pressure results, or from an

unexpected incident, the physician or dentist will contact the SP’s health care provider by telephone.

1.8.3.7 Dry Run

At the beginning of each stand, members of the MEC staff will devote one-half day to

calibrating instruments and practicing MEC procedures. Since the MEC will be moving from one stand

to another, it is important to check the equipment before exams begin to make sure everything is working

properly. If there are problems with any of the equipment, including the automated system, the stand

manager must be informed so that malfunctions can be repaired before the real exams begin. In addition

to calibrating instruments, the dry run will give MEC staff an opportunity to practice their assigned duties,

including setting up equipment and supplies, verifying instrument quality control results, sterilizing

instruments, processing examinees through the MEC, interacting with other MEC staff members and

examinees, performing exam procedures, recording exam results on the automated system, completing

required forms, and shipping data and specimens to Westat and various laboratories. All procedures in

the dry run will be completed as though the actual study were being conducted. The only difference is

that in the dry run the examinees will be volunteers who are not part of the actual sample for the main
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study or pretests. To solicit volunteers from the community, someone from the field office may post an

advertisement at a local grocery store. Other volunteers may include local officials who want to see first-

hand the type of exams to be conducted, field office staff, field interviewers, and MEC staff.

Problems identified during the dry run will be discussed by the MEC manager and MEC staff.

Based on the results of the dry run, certain procedures may need to be modified or additional quality

control procedures may be instituted by the home office in order to overcome or alleviate identified

problems.

1.8.4 Home Exams

An examination in the home will be available for selected SPs who are wheelchair or bed-

bound or unable or unwilling to go to the MEC for an examination. The household interviewers will

determine when an SP should be offered the home exam, and the field office will schedule the

appointment. If the SP is reluctant to participate in a MEC exam, every attempt will be made to persuade

the SP to agree to an exam, either at the MEC or in his/her home. Because of equipment and staffing

considerations, only certain exam components can be conducted in the home. For instance, any equipment

required for the home exams must be portable and relatively compact when packed. Exhibit 1-6 lists the

exam components which are conducted in the homes of SPs. As with the full-scale MEC exam, the

components of the exam depend on the SP’s age.

The home examiner conducts the examination of SPs in the home. All tests are completed on-

site with the exception of the blood tests, which are prepared and shipped from the MEC. After

completing an SP exam, the home examiner will return to the MEC with the blood tubes and enter the

results of the home examination phlebotomy into the automated system in the laboratory. The blood is

processed and shipped with the blood collected in the MEC.

SPs who complete the home exam are given $15 as a token of appreciation for their time and

effort. This is less than the remuneration for the MEC exam because the home exam is less extensive.
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Exhibit 1-6. Home exam components

AGE

2-11
months

20-59
years

60+
years

COMPONENTS
Body Measurement
(Height, Weight, Mid-Arm Girth
& Tricep Skinfold)

Head Circumference

Venipuncture

Spirometry

Cognitive Tests

Physical Function Exam

Infant Food frequency

Selected Conditions/Medicine,
Vitamin & Mineral Usage/Tobacco/
Reproductive Status

TIME (Minutes)

X

X

X

10

X

X

X

X

40

X

X

X

X

X

X

50
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1.8.5 Special Studies

At times during the study, special projects may be implemented to obtain information about

a specific area of interest, as NHANES III provides an unusual opportunity to capture large amounts of

data in an efficient manner. The volatile toxicant study is one such special study.

1.8.5.1 Volatile Toxicants Study

The volatile toxicant study is being sponsored by the toxicology branch of the CDC as an

additional component of NHANES III. Extra blood and urine samples are to be collected from 45

volunteers at each stand and analyzed by CDC for selected variables. Volunteers are paid $10 for

participating in the study.

Recruitment for the study will begin on the first day of exams at each stand and continue until

45 sample persons have volunteered. Only sample persons between the ages of 20 and 59 are eligible

for the study. The phlebotomist is responsible for recruiting sample persons at the time of the first

venipuncture. Because the MEC itself may be a source of some of the chemicals CDC is measuring in

this study, the blood and urine samples must be collected as soon as possible after the sample person

enters the MEC.

If a sample person agrees to participate in the study, one 10 ml gray top tube and one 10 ml

non-silicone coated red top tube are obtained on the first draw. If this is not possible, the sample person

will be asked if a second stick can be performed. If the SP is over the age of 40 years and will have a

second venipuncture for the glucose tolerance test, the additional blood may be drawn at that time.

The required 45 ml of urine is obtained from the urine specimen which is collected when the

sample person first enters the MEC, assuming that the first specimen is of sufficient volume to allow this.

If the required amount of urine cannot be obtained from the initial sample, a second urine specimen will

be collected.
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The sample person is also asked to complete a self administered questionnaire as part of the

volatile toxicants study. The phlebotomist collects the questionnaires from the coordinator at the end of

the session and mails the questionnaire with the urine samples to CDC.

1.9 Confidentiality and Professional Ethics

All information collected for this study must be kept strictly confidential except as required by

law. Since this study is being conducted under a contract with the National Center for Health Statistics,

the privacy of all information collected is protected by two public laws: Section 308(d) of the Public

Health Service Act (42 U.S.C. 242m) and the Privacy Act of 1974 (5 U.S.C. 552a).

Each person working on the study must be continuously aware of the responsibility to safeguard

the rights of all the individuals participating in the study. Each study participant should be treated

courteously, not as a sample number. Never divulge names or any other information about study

participants except to the research team. Refrain from any discussions about study participants, in or out

of the MEC, which might be overheard by people not on the survey staff. All of the members of the

research team are under the same legal, moral and ethical obligations to protect the privacy of the SPs

participating in the study.

When the study is finished, all of the collected information will be summarized by NCHS in

a report. No participant names will be included in any reported results. Neither NCHS nor Westat is

allowed to release information that would identify study participants without the consent of the

participants.

Cooperation from the public is essential to the success of survey research. Westat expends a

great deal of effort in obtaining cooperation from national, regional, state, and local officials and the

general public. It is the responsibility of each person working for Westat to build on the company’s

reputation of integrity so that we can continue to have access to study participants during current and

future studies; therefore, professional conduct both on and off the job is very important.
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As you travel across the country for this study, you may find yourself to be very much in the

public eye, particularly in the smaller towns where your presence is easily recognized. Each staff member

has a responsibility to the Public Health Service and to Westat for promoting good public relations. The

Public Health Service and Westat will be judged by the actions of the staff both on and off duty;

consequently, you must be discreet in speech and actions. Your personal appearance and behavior must

be governed by these same considerations. Be aware of the customs of the area and avoid any actions

which might be interpreted unfavorably by the public, for example, parking a Westat vehicle in a

questionable location. Please be aware of your "audience" at all times and try to avoid statements or

actions that could shed an unfavorable light on Westat, the Public Health Service, or the survey.

You will be asked to sign a pledge of confidentiality before the survey begins. This pledge

states that you understand that you are prohibited by law from disclosing any information obtained while

working on the study to anyone except authorized staff of NCHS and Westat and that you agree to abide

by the Assurance of Confidentiality.

This chapter of the manual was designed to provide you with general information about the

study, including the advance work that Westat and NCHS completed prior to your joining the study staff.

The remainder of this manual explains in detail your responsibilities in this study.
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2. ROLE OF THE LABORATORY TEAM

2.1 Medical Policy Regarding the Exams

The purpose of NHANES III is to collect data on the health of the population. The intent

of the study is not to provide medical care or treatment, and the MEC laboratory team should not offer

such care. There are several reasons for this. First of all, we are not equipped to treat medical problems.

The standardized MEC exam is not like a full-scale exam that would be done in a health professional’s

office. For example, the examiners do not have access to the SP’s medical records, which are helpful in

diagnosing medical problems. Second, in most instances the MEC examiner will not be licensed within

the state in which the examinations are being conducted. Third, the liability insurance obtained for the

Westat examiners covers only protocol activities and not any type of treatment procedure. Fourth,

providing treatment would interfere with the primary purpose of the study, which is to collect data on the

population.

The only time medical care will be provided is when there is an immediate medical

emergency. This is discussed in Chapter 3, which covers venipuncture, and in Appendix C, which covers

Emergency Procedures.

Further, it is not necessary to discuss exam findings with an SP unless referral is needed.

A single examination often does not allow an adequate interpretation of findings nor provide enough

information so that specific advice can be given. The SP’s personal physician or dentist, who has the SP’s

records and is involved with his/her long-term care and follow-up, should interpret the findings and decide

what to tell the SP. The SPs are encouraged to discuss the results with their health care providers.

Referral of examinees has been included in the MEC procedures for ethical reasons, even

though it is not one of the purposes of the study. NCHS has developed several forms for reporting test

results to examinees’ physicians.
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The Report of Physical Findings I contains all findings from the NHANES III examination

that are available after a two-month period. The Report of Physical Findings II contains those results

which cannot be furnished at the end of the two-month period, including the results of laboratory analyses

performed at the Centers for Disease Control and other NCHS contract laboratories.

These two reports are generated and mailed to the SP from NCHS headquarters. As relevant,

the report for each examinee will include a copy of the hand, wrist, knee and feet X-rays, the ECG tracing,

and results of laboratory work.

It is important to keep in mind that as individuals and as a health research organization we

have no control over local health care systems. Any involvement beyond routine referral is ineffective

and interferes with the purpose of the study. If the data collected during the survey indicate that

substandard care is being delivered to people in particular communities, this may provide the impetus for

local health planners to improve the delivery of health care there.

2.2 HIV Positive Sample Persons

NCHS has prepared the following procedures to be observed when sample persons who report

themselves to be HIV positive participate in the examination.

The MEC Manager will be notified of the sample person’s status and will inform
the appropriate staff persons of this information on the day prior to the SP’s
appointment;

MEC staff members will not discuss this person’s status, nor treat the SP
differently from other sample persons. If staff members choose to take extra
precautions such as double gloving, be sure these practices are applied to every
sample person in the session without exception;

If in the performance of your duties it is necessary to mention the HIV status of
the sample person, any conversation should be discreet and conducted in a secure
area. It is important that other sample persons do not learn of this sample
person’s status;

MEC staff should not inform other contractors (such as contract labs) of the SP’s
status;
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No written record or note should be made of the SP’s status;

The HIV status of the SP should not be entered into the computer system; and

All written records kept by the Field Office pertaining to the SP’s status will be
destroyed after the SP has been examined.

All staff members should be aware of the importance of their confidentiality pledge and

sensitive to SPs reported to be HIV positive.

2.3 Organization of the Laboratory Team

Each laboratory team includes three certified medical technologists who are experienced in

venipuncture, hematology and serology and one certified phlebotomist who is experienced in venipuncture.

The chief medical technologist is the most senior member of the team. The chief medical technologist

is responsible for overseeing all the activities of the medical technologists and phlebotomist in the MEC,

quality control, equipment calibration and maintenance. On a day-to-day basis, the chief medical

technologist performs the same duties as the other medical technologists.

Medical technologists rotate among three work stations in the MEC. Each work station has

specific tasks associated with it, and each medical technologist is trained to perform all of these tasks.

The tasks of the technologists can be briefly listed as follows:

Specimen centrifugation, blood specimen processing;

Hematology, urine processing and pregnancy testing;

Specimen shipment, labeling vials and floating (assisting with all tasks as
needed); and

Assisting the phlebotomist as needed.
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The phlebotomist’s responsibilities are as follows:

Venipuncture and GTT; and

Assisting with labeling vials and specimen centrifugation as time allows.

A more detailed breakdown of the tasks to be done by each laboratory team member at each

work station follows:

Phlebotomist, Phlebotomy Room: Venipuncture and GTT

Arrive for work at least 15 minutes before the first scheduled SP to set up
supplies and to check expiration dates of vacutainer tubes;

Administer the Venipuncture Questionnaire;

Recruit volunteers for the volatile toxicants study and record results;

Perform the first venipuncture;

Administer glucose tolerance test (GTT) to eligible SPs;

Perform the second venipuncture on GTT subjects;

Collect blood from volatile toxicant volunteers;

Enter data on all blood specimens collected;

Transfer all blood specimens to the main laboratory;

Maintain appearance of the venipuncture area, the equipment and the daily
inventory of supplies, including Trutol;

Receive completed Chemical Exposure Questionnaires from the coordinator;
reconcile questionnaires with list of volunteers on the Daily Appointment
Schedule;

Set up and tear down phlebotomy room;

Complete begin and end stand inventory of phlebotomy supplies and materials;
and
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Assist the laboratory techs in labeling storage vials, assembling blood processing
racks, centrifuging specimens, completing the begin and end inventories of
laboratory materials, cleaning the laboratory during the stand setup and tear down,
preparing laboratory forms for end of stand shipments, and clerical activities as
time allows.

Technologist 1, Work Station 1: Specimen Centrifugation and Specimen Processing

Arrive for work 45 minutes after the first scheduled SP to set up equipment;

Inventory blood processing and storage supplies;

Do QC check on the biological safety cabinet and record the results;

Receive blood specimens;

Set aside red top and SST blood tubes to clot; then cool SST tube in wet ice
before spinning;

Centrifuge 3 ml gray, red, SST, light blue and leukoprep tubes;

Pour out whole blood specimen for lead and erythrocyte protoporphyrin for age
groups A-C before transferring lavender tubes to Technologist 2 for hematology;

Transfer EDTA (lavender) tubes to Technologist 2 for hematology;

Label and refrigerate the 10 ml gray top tubes;

Aliquot plasma/serum into assay/storage vials;

Prepare serum for Vitamin C assay;

Enter blood processing/condition data;

Notify the physician of any abnormal conditions, e.g., lipemia;

Refrigerate/freeze designated vials;

Check contents of blood and urine storage boxes/bags at the enD of each session;
and

Assist in shipping specimens.
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Technologist 2, Work Station 2: Hematology, Urine Processing and Pregnancy Testing

Arrive for work at least 15 minutes before the first SP is scheduled to set up
equipment;

Do QC checks on refrigerators and freezers in the phlebotomy room and lab and
record results;

Inventory equipment and supplies for hematology, urine processing and pregnancy
test kit;

Check to see that the urine specimens have been received; if not, report back to
the coordinator;

Verify calibration and run controls on Coulter S-Plus Jr. and record results;

Run SP specimens on the Coulter S-Plus Jr. and give printed copy of results to
the physician;

Prepare blood smears;

Perform spun hematocrit;

Aliquot urine into storage vials;

Run pregnancy test controls;

Conduct pregnancy test and enter results;

Notify coordinator of all positive and invalid pregnancy test results;

Enter urine processing data;

Enter hematology data;

Assist phlebotomist as necessary; and

Assist in shipping specimens.
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Technologist 3, Work Stations 1 and 2: Shipping, Labeling and Floating

Arrive for work 1 hour after the first scheduled SP;

Label vials and setup processing racks;

Prepare transmittals, floppy diskettes and labels for shipping;

Prepare blood and urine specimens for shipping;

Prepare blood smears for shipping;

Pack, weigh, and label shippers;

Assist the phlebotomist with the second venipuncture; and

Assist with blood specimen processing.
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3. VENIPUNCTURE AND GTT

3.1 Introduction

Venipuncture and GTT are two of the most critical data collection activities for NHANES III.

In Exhibit 3-1 we provide the venipuncture protocol for NHANES III. This protocol indicates which types

of tubes you are to draw for each age group. This information is also presented in a poster located on

the wall in Work Station 1.

Notice that the tubes to be drawn from each subject are listed in priority order, according to

which assays have the highest priority for NHANES III. It is extremely important that you draw the tubes

in this order since it affects the assays which can be done on the specimens.

3.2 Equipment and Supplies

Work Station 1 contains a sink and a cabinet in which supplies for venipuncture are stored.

This work station also includes a data terminal and a refrigerator. The floor plan for this work station is

shown in Figure 3-1.

The equipment and supplies used in venipuncture are listed in Exhibit 3-2. At the beginning

of a session you should check to make sure that all equipment is functioning and that you have sufficient

supplies at your work station to perform venipuncture on 10 SPs.

For each SP you will need the following materials:

Alcohol wipes;

2"x 2" sterile gauze squares;

Vacutainer tubes of the appropriate type (see Exhibit 3-1);

Adult and pediatric tourniquets;
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Exhibit 3-1. NHANES III venipuncture protocol

Age of SP in Years

1-3 4-5 6-11 12-19 20+

Color Code Red Green Yellow Blue Orange

Tube Type (in priority order)

4 ml SST

2 ml lavender

3 ml lavender

3 ml gray

4 ml SST

10 ml red

15 ml red

2 ml light blue

8 ml leukoprep

10 ml gray

10 ml red+

0

0

1

0

1

0

0

0

0

0

0

0

0

1

0

0

1

1

0

0

0

0

0

0

1

0

0

1

2

0

0

0

0

1

1

1

0

0

1

3

0

1

0

0

1

1

1

1/1*

0/1*

0

5

1**

1

1***

1***

* Drawn at the time of the second venipuncture if SP is 40-74

** Drawn if SP is 40+

*** Drawn if SP is 20-59 and volunteers for this component for which he/she will be paid extra

+ Non-silicone coated; screened and provided by CDC
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Figure 3-1. Floorplan for the phlebotomy room
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Exhibit 3-2. Equipment and supplies used at Work Station 1 (Phlebotomy Room)
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Needle assembly; and

Trutol (for SPs aged 40-74).

The setup of the blood collection tray differs according to the age of the SP.

3.3 Receiving Assignments

3.3.1 Daily Appointment Schedule

At the beginning of a session, check the Daily Appointment Schedule (Exhibit 3-3), which will

be available in printed form. The schedule lists the appointment time, sample disposition code, ID

number, age, sex, language and name of each SP scheduled for an appointment. By consulting this

schedule you will be able to plan the setup of the blood collection trays you will need for each session.

You will also get an idea of what your work flow will be like. At the end of a session you can use the

schedule to verify that you have entered data for each scheduled SP. You should also use the schedule

to keep track of the volunteers for the volatile toxicants study and the SPs who are to receive the 2 hour

draw. File all Daily Appointment Schedules in the MEC laboratory files.

3.3.2 SP Control Record

An SP Control Record (Exhibit 3-4) is generated for each SP. This record provides certain

demographic information about the SP. It also documents the examination procedures in which the SP

has yet to participate and which procedures have already taken place and at what times they started and

ended. The coordinator uses this form to direct the SP to the appropriate work stations in the MEC and

to determine whether or not all the appropriate examinations have been completed.
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Exhibit 3-3. Sample daily appointment schedule

3-lxvi



Exhibit 3-4. SP control record
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Column 1 lists the procedures that may be administered to an SP. The phlebotomist is

responsible for completing entries for the following procedures:

Venipuncture: 1 and older

Glucose Challenge: 40-74

Venipuncture 2: 40-74

At the beginning of each venipuncture session, check the Daily Appointment Schedule to verify

that the SP is in fact scheduled for venipuncture as an examination component. Note that if the SP is to

receive a GTT, the second blood draw must be scheduled for two hours afteryou administer Trutol.

To complete the Control Record, record the time in hours and minutes when you begin and end

each of these examination procedures: "Time In," in Column 2, refers to the time you begin the

procedure; "Time Out," in Column 3, refers to the time you end the procedure. Also enter your4-digit

ID number in column 4.

Venipuncture 1: Record the time the SP enters the Phlebotomy room for
the initial venipuncture and the time the SP exits the
Phlebotomy Room.

Glucose Challenge: Record the time you administer the Trutol. The
coordinator will record the time the SP finishes the
Trutol.

Venipuncture 2: Record the time you begin the venipuncture for the 2-
hour draw procedure and the time you complete the
venipuncture.

At the end of each venipuncture session, double check this record to ensure that the information

it presents with regard to the venipuncture and the GTT corresponds to the information you have entered

at the conclusion of the venipuncture session using the automated Venipuncture Questionnaire (see Section

3.4 of the Laboratory Automation Manual).
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3.4 Gaining Cooperation

The coordinator introduces the SP to the examination and briefly explains the examination

process. The coordinator is also trained to answer any general questions the SP has about venipuncture.

However, as the phlebotomist, you must be prepared to answer all the questions an SP poses about the

venipuncture and GTT components of the examination. Also you must be prepared to convince the SP

of the importance of cooperation in the venipuncture component of the examination. Finally, you must

be prepared to convince an eligible examinee to participate in the volatile toxicants study.

In order to address subjects’ concerns effectively, you must be familiar with the following

information about the procedures to be used for the study:

Although the SP has provided much useful information in the household and individual
interviews, the successful completion of the venipuncture and GTT components of
NHANES III is critical to the success of the study. Using the blood specimen we are
able to perform over 60 different biochemical tests (SPs 40-74) which provide us with
detailed information about the SP’s health status
-- information which would not be available to us in any other way.

Venipuncture causes only minimal discomfort. It is performed by a licensed
phlebotomist, well-experienced in blood drawing. One venipuncture is done for those
under 40 years of age. Two are done for those 40-74. For adults 40-74, 121 ml of
blood, or about 4 ounces, are drawn in total. This amounts to about 25 percent of the
amount drawn from regular donors by the Red Cross. The body manufactures blood
daily and this volume of blood will be completely replaced within 24 hours.

The supplies used for venipuncture are completely sterile, and they are used only once.
After use they are destroyed. There is absolutely nopossibility of the SPs being
infected by any blood-borne disease, such as hepatitis or AIDS, as a result of
participating in the venipuncture component of the NHANES III exam.

In Appendix A we provide answers to frequently asked questions regarding venipuncture.

Familiarize yourself with this material so that you are prepared to answer SPs’ questions as clearly and

as concisely as possible.

Gaining the cooperation of an SP will be easier if the atmosphere in the phlebotomy room is
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pleasant and makes the SP feel comfortable. Below is a list of suggestions for creating a pleasant

atmosphere in the phlebotomy room.

Maintain a clean and uncluttered work area. This is especially important because of
today’s concern with blood-borne infectious disease, such as hepatitis and AIDS.

Be aware of your body image; a positive body image inspires confidence. Maintain a
tidy appearance, erect posture, and a smile. .

Speak face-to-face with the subject and maintain eye contact. Staring at other areas in
the room may cause the SP some uneasiness since it implies that he/she is not important
and you are not interested in performing the venipuncture.

Avoid nervous behaviors, such as squirming and tapping, that can distract you and the
SP. The SP may begin to feel nervous, hurried, and anxious as a result of such
behaviors.

3.4.1 Refusal Conversions

The coordinator should notify the phlebotomist of all (phlebotomy) refusals so that the

phlebotomist will have the opportunity to attempt a refusal conversion.

The phlebotomist should discuss the condition of the SP’s refusal with the coordinator before

he/she attempts a conversion. If the coordinator indicates that the SP is an adamant refusal and should

not be approached, the phlebotomist should not attempt to administer the venipuncture questions. If,

however, the coordinator and the phlebotomist decide that the SP is a good candidate for a refusal

conversion attempt, the phlebotomist may administer the venipuncture questions as part of the conversion

attempt. If appropriate, the phlebotomist should enlist the help of the coordinator, the laboratory

technicians and/or the MEC physician to help convert refusals. The phlebotomist enters the exit code for

all phlebotomy results into the automation system including those where the SP does not answer the

venipuncture questions.

3.4.2 Performing the Venipuncture on SPs Who Do Not Speak English

3-lxx



When the phlebotomist must administer the phlebotomy procedure to an SP who does not speak

English and the phlebotomist does not speak the language of the SP, the phlebotomist must be assisted

by a translator who does speak the language of the SP.

The translator should stay with the phlebotomist and the SP for the entire procedure. It is very

important that the phlebotomist be able to communicate with the SP if the SP becomes ill during the

venipuncture.

Because the phlebotomy procedure can be time consuming, and the MEC staff members,

especially the coordinator, are needed to perform other tasks, a priority order has been established for staff

members who should act as a translator for the phlebotomist. This priority order is, of course, dependent

on the language of the SP and the language capabilities of each staff member.

Depending on the ability of each staff member to speak Spanish, the priority of the staff

members who should assist the phlebotomist with Spanish-speaking SPs is as follows:

Local Translator;

Assistant coordinator;

MEC interviewer;

Dietary Interviewer;

Health technicians; or

Coordinator.

3.4.3 Protocol for the Volatile Toxicants Study

The phlebotomist should recruit 45 SPs per stand for the volatile toxicants study. Recruitment

should begin on the first examination day and continue until 45 people have volunteered. Only 4-5 people

may be recruited each day.

After administering the Venipuncture Questionnaire and before beginning the venipuncture

procedures, you are to invite all SPs between the ages of 20 and 59 years to participate in the volatile
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toxicants study. The following script is suggested for recruitment:

"The Centers for Disease Control is conducting another study in conjunction with
NHANES III. This study tests to see if you have been exposed to certain chemicals
called volatile toxicants."

"We would like to invite you to volunteer for this study. It involves giving a small
additional amount of blood and urine and filling out a short questionnaire."

"Your participation in this study is strictly voluntary and you will be paid an extra sum
of $10.00 for your cooperation."

"If you would like to participate in the study, I will collect the additional blood now,
along with the blood I am going to collect for the other tests."

"You will be asked to complete a short questionnaire and you may be asked to give
another urine sample sometime later during the exam."

"This is the only opportunity you will have to join this special study group. I would
like to include you as a volunteer now."

If the SP refuses the invitation to volunteer for the study at this time, enter this information on

the Venipuncture Data Entry Screen (Exhibit 3-5) and continue with the venipuncture procedures.

If the SP volunteers for the study, collect one 10 ml gray top tube and one 10 ml non-silicone

coated red top tube after all of the other required tubes are filled. If you cannot collect the extra blood

on the first stick and the SP is 20 to 39 years of age, you may, with the SP’s permission, attempt another

stick. If the SP is 40-59 and is scheduled for a GTT, you may collect the extra blood at the time of the

2 hour draw, but this is not recommended.
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Exhibit 3-5. Venipuncture data entry screen
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Tell the hematology technologist that the SP is a volunteer for the volatile toxicants study. The

technologist will process the SP’s urine accordingly, and if necessary, submit a request for a second urine

specimen to the coordinator.

Place a red sticker in the upper right hand corner of the SP’s control record to notify the

coordinator that the SP has volunteered for the study. The coordinator will give a Chemical Exposure

Questionnaire to the SP and answer any of the SP’s questions about the form. (See Appendix B for copies

of the English and Spanish versions of the Chemical Exposure Questionnaire.) He/she will give the

completed questionnaires to you at the end of the session. If necessary, he/she will instruct the SP to

collect a second urine specimen. He/she will also pay the SP an extra $10 dollars for his/her participation.

Document that the SP is a volatile toxicants volunteer on the Daily Appointment Schedule and

on the Venipuncture Data Entry screen. You will need to keep track of the number of volunteers recruited

each day so you will know when you have collected specimens on 45 SPs. At the end of the session,

check the Chemical Exposure Questionnaires against the Daily Appointment Schedule to make sure that

there is a completed questionnaire for everyone who volunteered. Record the results of the volatile

toxicants blood draw in the upper left hand corner of the questionnaire. Then photocopy the questionnaire

and file the copy in the MEC.

3.4.3.1 Use of Replicate SPs for the Volatile Toxicants Study

The phlebotomist should offer the volatile toxicant study to a replicate SP if:

The SP agreed to participate in the volatile toxicant study during the first MEC
examination; and

Blood was collected for the volatile toxicant study during the first visit.

The phlebotomist will have to establish a system to keep track of the SPs and the replicate SPs

that volunteer for the volatile toxicants study. The following system is suggested:
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Record the results of the blood draw for the volatile toxicants study on the SP’s
Chemical Exposure Questionnaire in the upper left corner.

Photocopy each of the Chemical Exposure Questionnaires. File the copies in the
laboratory. Keep them in order by NCHS number.

Before the beginning of each session, review the Daily Appointment Schedule to
identify replicate SPs.

- Obtain from the coordinator, the original NCHS number for each of the replicate
SPs.

- Search the Chemical Exposure Questionnaire file for a questionnaire with the
original NCHS number.

- If you find a questionnaire with the replicate SP’s original NCHS number, check
the upper left corner of the questionnaire for the results of the blood draw.

- If the 10 ml non-silicone red and the 10 ml gray tops were filled, make a note on
your Daily Appointment Schedule to recruit the replicate SP for the volatile
toxicant study.

When a replicate enters the phlebotomy, check the Daily Appointment Schedule to see
if he/she should be recruited for the volatile toxicant study.

If the replicate volunteers for the study:

- Collect the extra blood;

- Notify the coordinator and the hematologist that the replicate SP is a volatile
toxicant volunteer; and

- Place a red label on the replicate SP’s control record.

At the end of the session obtain the SP’s Chemical Exposure Questionnaire from the
coordinator and write replicate in the upper right hand corner.

3.5 Administering the Venipuncture Questionnaire

You administer the Venipuncture Questionnaire (Appendix C) immediately prior to performing

venipuncture. The questionnaire is designed to screen the SP for all phlebotomy procedures, including

venipuncture and the glucose tolerance test, to determine fasting compliance, and to aid the analysis of
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the results of the assays performed on the specimens collected. There are only two reasons to exclude an

SP from venipuncture: hemophilia and having received chemotherapy within the past 4 weeks. Only

receiving insulin therapy excludes otherwise eligible SPs, those aged 40 to 74, from receiving the glucose

tolerance test. Note that you administer the questionnaire directly to SPs over the age of 12. For SPs

under age 12, you administer the questionnaire to a parent or guardian. Inform the MEC manager if a

parent or legal guardian does not accompany an SP under 12 years on the MEC. The questionnaire will

be administered to the parent/guardian by phone whenever possible. Refer to Chapter 3, Phlebotomy, in

the Laboratory Automation Manual, for specific instructions on how to administer the automated version

of the Venipuncture Questionnaire.

Prior to initiating the phlebotomy, you are to verify all information which appears on the

phlebotomy screens. If there is an error in any of this information, you are to inform the coordinator

immediately. The coordinator will verify what the correct information should be and will enter the

corrected information into the automated system as necessary.

If the automated system fails, you must administer the paper version of the Venipuncture

Questionnaire. Appendix C contains the hard copy English and Spanish versions of the Venipuncture

Questionnaire and detailed specifications for asking each questionnaire item.

3.6 Venipuncture Procedures

The Vacutainer system used to collect blood specimens for diagnostic analyses is composed

of glass tubes with color-coded stoppers containing a pre-measured vacuum to provide a controlled draw.

The tubes required for each SP are specified by the Venipuncture Questionnaire in Appendix C. Tubes

are to be drawn in the order designated by the Venipuncture Data Entry Screen as Exhibit 3-5 or if the

data terminal is not functioning by the Venipuncture Protocol in Exhibit 3-1.

The exact quantity of blood drawn into each tube may vary slightly with altitude, ambient

temperature, and venous pressure. It is important that tubes with additives should be completely filled

to assure proper ratio of blood to additive and then mixed well to distribute the anticoagulant for

maximum effectiveness.
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Vacutainers should be at room temperature at time of use. They must be protected from

extreme temperatures and stored at a constant temperature in a cool place. It is important to note the

expiration date printed on vacutainer tubes. Expired tubes should not be used. However, if the only tubes

on hand have expired, you may try them and use them if they still work.

All vacutainer tubes except the 10ml grey and the 10ml non-silicone coated red top tubes will

be sent to you from Westat at the beginning of each stand. The 10ml grey tubes and the 10ml non-

silicone coated red top tubes to be used for the volatile toxicants studywill be sent to you directly from

CDC, also at the beginning of each stand. These red top tubes will be specially labeled and packaged to

differentiate them from the silicon coated red top tubes, sent from Westat, that are used for the regular

venipuncture protocol.

Document the useof each type of vacutainer on a Supply Use Control Log (Exhibit 3-6). Keep

a separate log for each type of vacutainer. When a new boxis opened, record the date, the lot number

of the box, the expiration date and your tech ID number.

3.6.1 Preparation of the Puncture Site

It is extremely important that the anticipated puncture site and all necessary equipment,

including needles, tubes, tourniquet, etc., be kept absolutely sterile and free from contamination. Extreme

caution must be exercised throughout the collection of blood and pooling of sera so that the data are valid.

Follow the steps outlined below to prepare the puncture site.

Place your venipuncture equipment where it is readily available but not in danger of
being upset. Keep extra equipment within easy reach.

Thoroughly wash your hands.

Put on gloves.

Prepare appropriate blood collection tubes (Exhibit 3-1), placing them in a test tube rack
in the order in which they will be used until you are ready to use them. If an SP
exhibits nervousness, keep the tubes covered.
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Exhibit 3-6. NHANES III supply use control log
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Instruct the SP to sit down on the couch.Never attempt a venipuncture on a standing
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subject. Having the subject sit helps guard against any injury that might result if the
subject faints. See Section 3-12 and Appendix D for procedures on how to handle SPs
who have problems. Do not draw if the SP requires CPR after a venipuncture. For SPs
in age group B-E, place them in a prone position ifit is impossibleto perform the
procedure sitting up. Instruct the SP to extend the arm palm up and straight at the
elbow. If the SP is a child, you should position the arm. If the SP is an infant, have
a medical technologist hold the infant in the proper position for you.

Position the arm on your work table so that the veins are readily accessible and you are
able to work in a comfortable position. Be sure that the arm is in a downward position
with the elbow lower than the heart to prevent backflow.

Inspect the arm you plan to use for venipuncture. Use the left arm unless unsuitable.
The veins of choice are those located in the antecubital area. Do not draw blood from
any arm with an arterial access, such as a fistula or shunt. Also, do not draw blood
from an arm which has a rash or open sore or is swollen or edematous.

If the veins in the antecubital space are not useable, look for suitable veins on the
forearm or the back of the hand.

Apply the appropriate latex strip tourniquet several inches above the selected site.

Select a vein that is palpable and well-fixed to surrounding tissue. Palpate even when
the vein can be seen. If the veins do not distend rather quickly, the following
techniques may be used:

- Massage the arm from wrist to elbow to force blood into the veins;

- Tap the area sharply with the index and second finger two or three times to cause
the veins to dilate;

- Apply an infant heel warmer to the antecubital area to help the veins dilate;

- Have the arm to be used for venipuncture hang at the SP’s side without a
tourniquet to allow the veins to fill to their capacity; and

- Examine the SP’s other arm; sometimes the veins in one are larger than in the
other.

If the tourniquet has been applied for more than 1 minute while you search for a vein,
release the tourniquet for 2 to 3 minutes. Prolonged obstruction of blood flow by the
tourniquet is unnecessary and uncomfortable for the SP and may alter certain results
(e.g., cholesterol).

Check carefully for scar tissue or the presence of tendons near the vein.
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Cleanse the area with an alcohol wipe. Hold the alcohol wipe so that you do not touch
the side in contact with the puncture site. Cleanse the area using a circular motion
beginning with a narrow radius and moving outward so as not to cross over the area
already cleansed.

Repeat with a second alcohol wipe. Dry the cleansed area using a sterile 2x2 gauze
pad. The area should be completely dry before the venipuncture is done in order to
reduce the burning sensation caused by alcohol penetrating the skin.

After the puncture site is cleansed, determine the correct needle size to be used. A 19g,
21g or 23g butterfly or a 20g or 21g multisample needle may be used depending on the
condition of the SP’s veins. The 19g butterfly should be suitable for most SPs. If the
SP’s veins appear to be fragile or small, you may use a 21g or 23g butterfly. If the SP
is obese, use a 20g or 21g multisample needle.

3.6.2 Venipuncture Techniquefor the Vacutainer System With a Butterfly Needle

Open the needle package. Do not remove the needle shield.

Attach the butterfly with the Luer adapter to the vacutainer holder by screwing the
threaded end of needle onto the holder.

Prepare the tape.

Ask the SP to make a fist. Do not have the SP pump his/her fist since this action may
alter certain results.

Remove the shield from the needle.

Fix the vein about one inch below the proposed point of entry by pulling the skin taut
with the thumb of your nondominant hand.

Using a 19g, 21g or 23g butterfly needle, approach the vein in the same direction that
the vein runs, holding the needle with bevel up and at a 15-degree angle to the SP’s
arm.

Push the needle firmly and deliberately into the vein. Quickly push the first vacutainer
tube down on the needle. If the needle is in the vein, blood will flow freely into the
butterfly tubing. Put tape over the butterfly to hold it in place. If no blood enters the
tube but no bruise is forming, probe the vein until entry is indicated by blood flowing
into the tube. If no blood enters the tube and a bruise is forming, remove the needle.
Place a gauze square over the puncture site and apply firm pressure to the puncture site
for three minutes. Switch to the other arm using a new needle. If you must use the
same arm for a second try, wait ten minutes before beginning the procedure again.
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Hold the tube with the tubestopper uppermostand with the tube lower than the needle
to prevent backflow through the tube. It is very important to prevent possible backflow
with its attendant possibility of adverse reactions to the SP.

As the vacutainer tube is filling, transfer the shield support to your left (nondominant)
hand, leaving the right (dominant) hand free to pick up and change the tubes.

Use your left hand to hold the Luer adapter steady. Use your right hand to pull out the
filled tube and place it in the rack. Note: all tubes should becompletely filled. Make
sure the tube contents do not touch the stopper or the end of the needle during the
procedure.

Immediately invert the anticoagulated lavender, 3ml and 10ml grays, light blue and
leukoprep tubes to ensure proper mixing of blood and anticoagulant or additive. Place
on the rocker. Also invert the SST tubes 8-10 times to activate ground glass material
and thixotropic gel. DO NOT PUT SST TUBE ON ROCKER. Do not invert or agitate
the red top tubes.

Insert the next tube and push it down gently onto the adapter.

Because prolonged application causes vasoconstriction, remove the tourniquet after two
minutes to ensure valid test results. If necessary (i.e., if the blood flows more slowly),
reapply the tourniquet after two minutes.

Fill tubes in this order, according to the protocol: SST, lavender, 3ml gray, red, light
blue, leukoprep, 10ml gray and 10ml non-silicone coated red.

If this is the last tube to fill, loosen the tourniquet as soon as the tube begins filling and
remove it as the last tube fills.

When the last tube has filled, remove the needle in a smooth quick motion, and after
the needle is withdrawn immediately press a clean gauze square over the venipuncture
site. Avoid heavy pressure as the needle is being withdrawn because it may cause the
point of the needle to cut the vein.

3.6.3 Venipuncture Technique for the Multisample Needle

Open the multisample needle package. Do not remove the shield from the needle.

Assemble the vacutainer holder and the multisample needle by screwing the threaded
end of the needle onto the holder.

Place the first tube to be drawn into the holder, securing it slightly, but not penetrating
the stopper.
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Ask the SP to make a fist. Do not have the SP pump his/her fist since this may alter
certain results.

Remove the shield from the needle.

Fix the vein about one inch below the proposed point of entry by pulling the skin taut
with the thumb of your nondominant hand.

Using a 20g or 21g multisample needle, approach the veins in the same direction that
the vein runs, holding the needle with bevel up and at a 15-degree angle to the SP’s
arm.

Push the needle firmly and deliberately into the vein. Quickly push the first vacutainer
tube down on the needle. If the needle is in the vein, blood will flow freely into the
vacutainer. If no blood enters the tube but no bruise is forming, probe the vein until
entry is indicated by blood flowing into the tube. If no blood enters the tube and a
bruise is forming, remove the needle. Place a gauze square over the puncture site and
apply firm pressure to the puncture site for three minutes. Switch to the other arm using
a new needle. If you must use the same arm for a second try, wait ten minutes before
beginning the procedure again.

Hold the tube with the tubestopper uppermostand with the tube lower than the needle
to prevent backflow through the tube. It is very important to prevent possible backflow
with its attendant possibility of adverse reactions to the SP.

As the vacutainer tube is filling, transfer the shield support to your left (nondominant)
hand, leaving the right (dominant) hand free to pick up and change the tubes.

Use your left hand to hold the Luer adapter steady. Use your right hand to pull out the
filled tube and place it in the rack. Note: all tubes should becompletely filled. Make
sure the tube contents do not touch the stopper or the end of the needle during the
procedure.

Immediately invert the anticoagulated lavender, 3ml and 10ml grays, light blue and
leukoprep tubes to ensure proper mixing of blood and anticoagulant or additive. Place
on the rocker. Also invert the SST tubes 8-10 times to activate ground glass material
and thixotropic gel. DO NOT PUT SST ON ROCKER. Do not invert or agitate the
red top tubes.

Insert the next tube and push it down gently onto the adapter.

Remove the tourniquet after two minutes. If necessary (i.e., if the blood flows more
slowly), reapply the tourniquet after two minutes.

Fill tubes in this order, according to the protocol: SST, lavender, 3ml gray, red, light
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blue, leukoprep, 10ml gray, and 10ml non-silicone coated red.
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If this is the last tube to fill, loosen the tourniquet as soon as the tube begins filling and
remove it as the last tube fills.

Remove the last tube from the holder.

When the last tube has filled, remove the needle in a quick, smooth motion, and after
the needle is withdrawn immediately press a clean gauze square over the venipuncture
site. Avoid heavy pressure as the needle is being withdrawn because it may cause the
point of the needle to cut the vein.

3.6.4 Concluding the Venipuncture

Have the SP place two fingers on the gauze to hold it place, then ask the SP to raise the
arm straight up, elevating the arm above the level of the heart,without bending the
elbow. The SP should remain in this position for two to three minutes to help prevent
hematomas.

Remove the last tube and discard the needle in the needle disposal unit. Do not recap
the needle.

Label each tube collected with the paper adhesive SP ID number labels found in the
SP’s chart.

Write the time of collection on one red top tube and on the tubes for the volatile
toxicants.

Dispose of all contaminated waste in a biohazard bag.

Check the venipuncture site. If it is adequately clotted, apply a bandaid over the gauze
pad. Instruct the SP to remove it in no less than 45 minutes if the bleeding has stopped.
Also, suggest that the SP sit quietly for a few minutes.

If bleeding continues, keep direct pressure on the site for five minutes or more.

Report any adverse reaction to the venipuncture to the physician immediately and
document it by entering an explanation in the Comments section of the Venipuncture
Data Entry Screen and by recording the event in the Unusual Occurrence Log of the
Quality Control Notebook.

Once the SP is feeling well enough, escort the SP to the coordinator.

Two attempts for a successful venipuncture are allowed with the SP’s verbal consent or
with the parent’s consent if an SP is a child or an infant.
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If an SP faints or becomes ill causing the termination of procedure without collecting
all of the blood, repeat the procedure withthe SP’s consent after the SP has recovered.

3.6.5 Pediatric Phlebotomies

Pediatric phlebotomies require special techniques. Because you will be dealing with children

of different age ranges and levels of understanding, it is important that you be able to recognize what stage

a child is in early in the venipuncture process.

Infants and toddlers, aged 1 to 2 years, experience the world through their senses and do not

have much of a language base. Therefore, verbal explanations are virtually meaningless. Expect crying

and resistance from the start, even at the first touch. Children of this age must be restrained by either a

laboratory technician, a parent or a bedsheet. (Refer to Figure 3-2 for methods of restraining infants with

bedsheets.) The best techniques to use with these children are to maintain a reassuring tone, to reinforce

that the child is a good boy or girl, and to draw the blood as quickly as possible. Be sure to reassure the

child after the procedure is completed and to use cartoon bandaids when you are finished.

Preschoolers, aged 2 to 6 years, think concretely and in absolutes; things are either good or bad,

right or wrong, painful or not painful. For these children, use simple, concrete terms when describing the

procedure and its consequences. Always be honest. Try to avoid the words "take" which implies remove,

"test" which implies pass or fail, and "fix" which implies that the child was broken. With children of this

age, it is still important to emphasize that the child is a good boy or girl and to use colorful bandaids.

Distractions, such as holding something, counting things in the room, and breathing deeply, may also work

with the older children in this age group. You may, however, need to consider restraining most of these

children.

School-aged children, 7 to 12 years, have a better grasp of language and view the world more

realistically. They understand past and future, i.e., this will all be over soon, and relative terms, such as

this will hurt a little or a lot. Detailed explanations of the procedure work extremely well. Again, always

be honest. Include demonstrations, i.e., with a doll, whenever possible. Having the child help during the
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procedure distracts the child as well as lets him or her feel some control. Be sure to reinforce how big

a help he/she was after the draw is completed. Give the child realistic choices, such as which arm to

choose, not whether or not the blood should be drawn. You may need to consider restraining some

children even at this stage. Bandaids continue to be important.

Although adolescents, ages 12 to 18 years, are beginning to think abstractly they often regress

when placed in stressful situations. It is best to assume that they will act younger than their chronological

age. However, it is still very important that you address the adolescent as an adult and not as a child.

Along with providing detailed explanations, you should inform the adolescent that you are using the best

technique and that you will not harm him/her. It is very important that the adolescent feel in control;

therefore, give the child some choices as well as allow him or her to help if offered. Be very clear about

rules, such as no moving, but do not restrain the child.
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Figure 3-2. Method for restraining the upper body using a hospital bed sheet
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Pediatric phlebotomies are most successful when children are immobilized, the veins are

maximally distended and all supplies are handy. Many children prefer a cloth or gauze under the

tourniquet to prevent pinching of skin.

The usual site for pediatric venipunctures is the antecubital fossa; however, if an adequate vein

cannot be located in this site, sites in the hand or foot may be used (see Figure 3-3 Pediatric

Venipunctures Sites). Most venipunctures in children can be performed using a 21 or 23-gauge butterfly

needle. Follow the general Guidelines 3.6.1-3.6.4 for performing venipunctures.

3.6.6 Recording the Results of the First Venipuncture

Immediately after completing the first venipuncture, you must use the Venipuncture Data Entry

screen (Exhibit 3-5) to enter the results of the blood draw, the reasons for a tube not being drawn

according to the protocol, and any comments you have about the venipuncture. Use the screen to record

whether or not the SP is a volunteer for the volatile toxicants study. Also, if at any time during the

administration of the Venipuncture Questionnaire or the venipuncture procedures, the SP tells you he/she

does not want his/her blood tested for HIV I or AIDS, you must enter this information into the MEC

database using the Venipuncture Data Entry Screen. Refer to Chapter 3, Phlebotomy, in the Laboratory

Automation Manual for specific instructions on how to enter the results of the first venipuncture.

You must also record the appropriate exit code on the exit screen for the first blood draw for

all SPs who are age eligible. The list of exit codes for the first venipuncture is given in Exhibit 3-7.

Please note that the "safety exclusion" code applies only to situations where the SP is excluded on the

basis of protocol screening questions. If the SP is excluded by the physician for
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Figure 3-3. Pediatric Venipuncture Sites
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Exhibit 3-7. First blood draw exit codes

1st BLOOD DRAW

Result Codes Category Instructions

110 Blood Drawn, All Tubes All tubes fully and partially filled (not including volatile toxicant tubes.)

111 Blood Drawn, Some Tubes Only a few tubes filled.

112 Safety Exclusion SP excluded only for safety reasons, per protocol (e.g., hemophiliacs or SP
on cancer chemotherapy).

113 Refused/Uncooperative SP initiated non-response (e.g., SP refused, SP or family member sick, SP
leaves early, SP comes late and no blood drawn).

114 Out of Time SP comes on time; adequate staff in MEC; it’s the end of session and no time
to draw blood.

115 Unable to Puncture Vein Phlebotomy attempted but the draw was unsuccessful.

116 SP Unable to Understand Instructions SP is unable to understand instructions due to language, cognitive impairment
or other communication problems and no blood drawn.

117 Equipment/Supply Problems Venipuncture equipment malfunction or tubes not available to draw blood.

118 Other Reasons Limit use on this code only to reasons that cannot be coded with above
categories (e.g., SP sent home or excluded by the physician or inadequate
staff to draw blood). Explain in comments.

210 Done at Prior Session SP rescheduled and 1st blood draw was completed at the previous visit.
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reasons other than a protocol specific problem, or if the reason for exclusion is not provided in the

existing codes, exit code 118 -- "other reasons" -- should be used and a comment should be recorded

to explain the situation. If the venipuncture is incomplete or unsuccessful, use the comment codes to

further explain the results (see Exhibit 3-11).

In times of automated system failure, use the paper form of the Venipuncture Questionnaire

(see Appendix C) to record the results of the first venipuncture. Record the appropriate exit code on

the SP’s Control Record in the space between the procedure and age category. When the system is

working again, enter the results recorded on paper into the system using the instructions given in

Section 10.2 of the Laboratory Automation Manual. Note that this must be donebefore you ship the

specimens.

3.7 Administering Trutol for the Glucose Tolerance Test (GTT)

All adults aged 40 to 74 who provide a "fasting" blood sample and who do not take insulin

will be asked to participate in the glucose tolerance test (GTT). Before administering the Trutol, you

must administer the Venipuncture Questionnaire to determine that the SP:

Is not taking insulin; and

Has followed the fasting instructions. (SPs who have not followed the fasting
instructions are still eligible for the GTT.)

Adults taking oral medications other than insulin to control diabetesare eligible for the

GTT. The GTT posesno risk to these SPs. SPs taking pills for diabetes are instructed to bring their

pills to the MEC on the day of their exam and to take them after the GTT is finished. If the 2-hour

draw cannot be completed before the end of the session, do not administer the Trutol. Escort the SP

to the reception area and notify the coordinator that the GTT must be rescheduled.

If the SP is eligible for the GTT, escort the SP to the reception area and administer one 10-

ounce bottle of Trutol to each eligible adult immediately after the first venipuncture has been

conducted. The coordinator will make sure that theentire dose of Trutol is consumed within 10
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minutes. If the entire bottle of Trutol is not consumeddo not draw the 2 hour draw. Should an SP

vomit or have a diarrheal episode after ingesting the Trutol, do not repeat the Trutol. Do attempt the

second draw as long as the SP appears fine. Use the Trutol Data Entry Screen (Exhibit 3-8) to enter

the results of the Trutol administration, the time that the Trutol was administered, and any comments

you may have concerning the procedure. Refer to Chapter 3, Phlebotomy, in the Laboratory

Automation Manual for detailed instructions on how to enter the results of the Trutol procedure. Also,

record the time that the SP is to return for the 2-hour draw next to the SP’s name on the Daily

Appointment Schedule as well as on a label which you should ask the SP to affix to the top of the

paper gown he/she is wearing.

If the automated system is not working, record the time that the Trutol was administered on

the Venipuncture Questionnaire (Appendix C). Note that once the system is working again, you will

have to enter these times in the automated system.

Direct any questions from SPs about payment for the GTT or the 2 hour venipuncture to

the MEC coordinator.

3.8 Conducting the Second Venipuncture for GTT

The second venipuncture for the GTT is to be done 2 hours after the Trutol is administered.

You will use the Daily Appointment Schedule to remind yourself of the time at which an SP is to

receive the second venipuncture. When the schedule indicates it’s time for a 2-hour draw, you are to

check with the coordinator and ask him/her to locate the SP and direct the SP to the venipuncture area.

The coordinator will either escort the SP to your work station or let you know when the SP will be

available for the second venipuncture. If necessary, you may perform the second venipuncture in a

room other than the phlebotomy room.

You will always draw a 3ml gray top tube and a 4ml SST on the second venipuncture. If

the SP is aged 40-59 and a volunteer for volatile toxicants but did not have extra blood for volatile

toxicants collected on the first draw, you will also draw one 10ml gray top and one 10ml non-silicone

coated red top. The SP’s folder and the data terminal will indicate whether or not he/she is a
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volunteer for volatile toxicants. If you were unable to fill the 2ml light blue or the 8 ml leukoprep

with the first venipuncture, you may collect them during the 2-hour draw.
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Exhibit 3-8. Trutol data entry screen
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In conducting the second venipuncture you should use the same procedures you use for the

first venipuncture to prepare the puncture site. You should also use the opposite arm that you used for

the first venipuncture unless that arm is unsuitable. Inspect the arm and the veins carefully before you

begin. If you find that you cannot use the arm or if in your judgment the veins in the arm will be

very difficult, you should explain the situation to the SP, saying something like: "The veins in this

arm are not as good as those in the arm I’ve done already. I don’t want to cause you any unnecessary

discomfort, so I suggest that I use the original arm again." In this case, unless the SP refuses to allow

you to use the original arm, you would perform the venipuncture on it. If necessary, you may use the

same area and the same vein you used for the first venipuncture unless (a) the first puncture site is

bruised; b) the first puncture site is still bleeding; or c) the SP specifically requests that you use the

other arm.

If the first puncture site is bruised, you may use the same arm but not the same vein for the

second venipuncture. If the first puncture site is still bleeding, you must use the other arm for the

second venipuncture.

Follow the same phlebotomy technique outlined in Sections 3.6.1 through 3.6.4 to perform

and conclude the second venipuncture. After conducting the second venipuncture, offer the SP eight

ounces of juice or water. Remind the SP on oral medication for diabetes to take their pills. Also,

label each tube correctly with the appropriate labels. Each tube must be labeled with the SP’s ID

number. The tubes for volatile toxicants should also be labeled with the time of the second

venipuncture.

3.9 Recording the Results of Second Venipuncture and GTT

Immediately after completing each venipuncture, you must use the 2-Hour Draw Screen

(Exhibit 3-9) to indicate which tubes you filled and to record the time you did the second

venipuncture, the reasons for a tube not being drawn according to the protocol, any comments you

have about the venipuncture, and your Tech ID number. If the SP vomited or had a diarrheal episode

after ingesting the Trutol, enter the time elapsed from ingestion of Trutol to the vomiting or diarrheal

episode. Refer to Chapter 3, Phlebotomy, in the Laboratory Automation Manual for specific
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instructions on how to enter the results of the 2-hour venipuncture.
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Exhibit 3-9. Two-hour draw data entry screen
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You must also record the appropriate exit code on the exit screen for the second blood draw

for all SPs who are age eligible for the GTT and who complete the fasting blood draw. The list of

exit codes for the second venipuncture is given in Exhibit 3-10. Please note that the "safety

exclusion" code applies only to situations where the SP is excluded on the basis of protocol screening

questions. If the SP is excluded by the physician for reasons other than a protocol specific problem,

or if the reason for exclusion is not provided in the existing codes, exit code 118 -- "other reasons" --

should be used and a comment should be recorded to explain the situation. Also, if you are

completing the first draw protocol during the 2-hour draw, select the exit code that also describes the

final results of the first draw. If the 2-hour draw is unsuccessful or incomplete, use the secondary

comment codes to further explain the results (Exhibit 3-11).

In times of automated system failure, use the Venipuncture Questionnaire (Appendix C) to

record the results of the 2-hour blood draw. On the SP’s Control Record enter the appropriate exit

code in the space between venipuncture and age group. When the system is working again, enter the

results recorded on paper into the system using the instructions given in Section 10.2 of Laboratory

Automation Manual.

3.10 Rescheduled GTT

If, for some reason, the GTT cannot be done during the SP’s initial visit, i.e., it is too late

in the session, notify the coordinator, who will reschedule the GTT. When the SP returns to the MEC

for a rescheduled GTT, you must administer the Venipuncture Questionnaire, draw the fasting blood

samples (i.e., draw one 3 ml grey top tube and one 4 ml SST), administer the Trutol, perform the 2

hour draw collecting one 3 ml grey tube and one 4 ml SST, and record the results using the automated

system (see Chapter 3, Laboratory Automation System Manual.)

3.11 Cleaning Up the Phlebotomy Room

Place all used needles in a needle box and all used supplies in a biohazard bag. If blood

has spilled on the couch or the arm board, wash with a solution of bleach and water and prepare the

3-c



work station for the next SP. Change your gloves before approaching the next SP.
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Exhibit 3-10. Second blood draw exit codes

2nd BLOOD DRAW

Result Codes Category Instructions

110 Blood Drawn, All Tubes Drew 2 hour 3 ml grey tube and 2 hour 4 ml SST and completed the
incomplete 1st draw protocol.

111 Blood Drawn, Some Tubes Drew one or both 2-hour tubes and did not complete incomplete 1st draw
protocol.

112 Safety Exclusion SP excluded only for safety reasons, per protocol (e.g., SP currently using
insulin).

113 Refused/Uncooperative SP initiated non-response. SP refused Trutol or the 2nd draw for any reason
and no blood drawn (e.g., SP or family member sick, SP leaves early, SP
comes late).

114 Out of Time SP comes on time; adequate staff in MEC; it’s the end of session and no time
to administer Trutol and draw blood second time for GTT.

115 Unable to Puncture Vein Phlebotomy attempted but the draw was unsuccessful.

116 SP Unable to Understand Instructions SP is unable to understand instructions due to language, cognitive impairment
or other communication problems.

117 Equipment/Supply Problems Venipuncture equipment malfunction, tubes not available to draw blood, or
no Trutol available.

118 Other Reasons Limit use on this code only to reasons that cannot be coded with above
categories (e.g., SP sent home or excluded by the physician or inadequate
staff to draw blood). Explain in comments.

210 Done at Prior Session SP rescheduled and 2nd blood draw was completed at the previous visit.
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Exhibit 3-11. Venipuncture comment codes

CODE CATEGORY INSTRUCTIONS

01 SP refusal SP or parent/guardian of SP refused venipuncture/Trutol

02 SP ill/faints SP becomes ill or faint in reaction to the procedures

03 SP in prone position SP reclining during venipuncture

04 Multistick required Two attempts; venipuncture procedure unsuccessful
(no blood)

05 SP uncontrollable Unable to control SP; venipuncture procedure unsuccessful
(no blood)

06 Veins not palpable Unable to palpate veins; venipuncture procedure unsuccessful
(no blood

07 Condition of veins Venipuncture unsuccessful (some or noblood) due to
condition of SP’s veins, e.g., too small, fragile, too deep,
rolling, etc.

08 Medical exclusion Physician excluded SP from venipuncture/Trutol

09 Glove deterrent Venipuncture unsuccessful (some or noblood) because
appropriate gloves are not available

10 Dry run Subject examined during dry run session; not a regular SP

11 Problems with needle Venipuncture incomplete (some or no blood) due to problems
with the needle, e.g., improper selection -- wrong size or
type; improper handling -- pushed needle through vein or
needle slipped out of vein; malfunction -- defective sheath,
etc.

12 Problems with vacutainer Venipuncture incomplete (some or no blood) due to problems
with the vacutainer, e.g., no vacuum, or cracked

99 Other reasons Limit use of this code only to reasons that cannot be coded
with one of the above categories
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3.12 Transporting Specimens to the Laboratory

Place the rack containing the blood collection tubes in a closeable, leakproof container and

carefully carry it to the main lab where the specimens will be processed.

Place the lavender top tubes and 10 ml gray tube on the rocker.

Place the red tops, the SST, and the 10 ml non-silicone red top tubes upright in a test
tube rack and leave the rack in an area where the specimens will not be exposed to
extreme heat or cold.

Place the 3 ml gray and 2 ml light blue in the small table top centrifuge, set the
timer and inform the technologist who is processing bloods. If the centrifuge is full,
place the tubes on the rocker.

Place the 8 ml leukoprep top tube in the large centrifuge and spin at2,900 rpm for
20 minutes. If the centrifuge is in use, place the tube in the test tube rack.

Inform the blood processor of any SP in age groups B-E who was lying down during
the venipuncture.

3.13 Red Cross Procedures for Handling Vasovagal Reactions

"Fainting" is a partial or complete loss of consciousness due to a reduced supply of blood to

the brain for a short time. Occasionally, a person collapses suddenly without warning. Recovery of

consciousness almost always occurs when the victim falls or is placed in a reclining position. Injury

may occur from the fall. To prevent a fainting attack, a person who feels weak and dizzy should lie

down or bend over with his head at the level of his knees.

Signs and symptoms are usually preceded or accompanied by:

Extreme paleness;

Sweating;

Coldness of the skin;

Dizziness;

3-civ



Numbness and tingling of the hands and feet;

Nausea; or

Possible disturbance of vision.

If at any time during the venipuncture procedure the SP exhibits any of the manifestations

listed above, conclude the venipuncture immediately and perform the first aid procedures listed below.

Leave the SP lying down.

Loosen any tight clothing and keep crowds away.

If the SP vomits, roll him/her onto his/her side or turn his/her head to the side and, if
necessary, wipe out his/her mouth with your fingers, preferably wrapped in cloth.

Maintain an open airway.

Do not pour water over the SP’s face because of the danger of aspiration; instead,
bathe his/her face gently with cool water.

Do not give any liquid unless the SP has revived.

Examine the SP to determine whether or not he/she has suffered injury from falling.

Seek medical assistance. The SP should be carefully observed afterward because
fainting might be a brief episode in the development of a serious underlying illness1.

See Appendix D, the NHANES III Emergency Procedures Manual for Health Technicians,

for NCHS policy and procedures for dealing with medical emergencies at the NHANES mobile

examination centers.

1From Standard First Aid and Personal Safety, Second Edition, the American Red Cross, New York: Doubleday and
Company, Inc., 1981, pp. 173-174.
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4. BLOOD SPECIMEN PROCESSING AND STORAGE

4.1 Introduction

A variety of assays will be performed on each SP’s blood specimen. The purpose of

blood processing is to allocate blood to processing and storage vials for transport to contract

laboratories where samples will be analyzed for a variety of compounds, including lead, vitamins, and

hormones. In addition, a hematologic workup will be done on each SP’s blood sample. Exhibit 4-1

illustrates the hematology processing protocol. Exhibit 4-2 illustrates the protocol for blood chemistry

processing. It is extremely important that the processing procedures outlined in these protocols and in

this manual be followed exactly. If they are not, we will experience specimen loss or biased results.

4.2 Equipment and Supplies

The laboratory area is organized into two work stations, one of which is used for

separating and processing blood specimens, for storing blood and urine specimens, and for packing

blood and urine specimens for shipment (Station 1), and the other which is used for conducting

hematology analyses, processing urine specimens and performing pregnancy tests (Station 2).

The laboratory area includes a sink, refrigerator, three freezers, four centrifuges, two data

terminals, the Coulter S-Plus Jr., a biosafety hood with a work table, work benches for processing

blood and urine, and cabinets in which supplies for blood/urine processing and hematology are stored.

The floor plan for the laboratory is shown in Figure 4-1.

The equipment and supplies for the laboratory area are listed in Exhibits 4-3 and 4-4.

4.3 Setting Up Blood Processing Racks

The phlebotomist and the technologist assigned to shipping are responsible for labeling

vials and assembling the blood processing racks. It is very important to the success of the
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Exhibit 4-1. NHANES III hematology processing protocol
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Exhibit 4-2. NHANES III blood processing protocol for biochemistry specimens
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Exhibit 4-2. NHANES III blood processing protocol for biochemistry specimens (continued)
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Figure 4-1. Floor plan for the laboratory blood and urine processing facilities
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Exhibit 4-3. Equipment for the laboratory

Biological safety hood

2 Rockers

Two Sorvall centrifuges

Small table top centrifuge

2 Data terminals

3 Freezers

Coulter S + Jr.

Hematocrit centrifuge

Refrigerator
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Exhibit 4-4. Supplies for the laboratory
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Exhibit 4-4. Supplies for the laboratory (continued)
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Exhibit 4-4. Supplies for the laboratory (continued)
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laboratory operation that the blood vials be set up in the appropriate rack and be labeled correctly with

the appropriate vial label and subject ID number. If a vial is placed in a rack in the incorrect position,

if a vial is labeled with the incorrect ID or vial number, or if the wrong type of rack is set up for a

particular subject, the validity of the laboratory results is jeopardized. Thus, you must be very careful

in setting up the blood vial racks and in labeling the vials with the appropriate vial number and SP

number.

4.3.1 Materials and Supplies

To set up and label blood vials you will use the following materials:

Daily Appointment Schedule for future examination days (Exhibit 3-3);

Color-coded Styrofoam racks for the blood vials;

Uncapped blood vials of the following sizes:

- 2.0 ml Nalgene
- 3.5 ml Sarstedt
- 5.0 ml Wheaton
- 6.0 ml Sarstedt
- 8.0 ml Sarstedt;

Capped, prescreened (by CDC) 2 ml Nalgene vials to be used only as Vial 1 for
blood lead;

Bar-coded subject ID labels, each containing a 7 digit ID number;

Bar-coded subject ID labels containing a randomly ordered 7 digit ID number (Z
labels); and

Color-coded vial labels, each containing a vial number, matched to the colors of the
racks for the blood vials.

4.3.2 Preparing the Blood Vial Racks

One Styrofoam blood vial rack should be prepared for each study subject. The set-up of
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the rack depends on the subject’s age. Both the racks and the vial labels are color-coded to reflect

this.

The racks must be prepared at least one day before the study subject is scheduled for examination.

Check the Daily Appointment Schedule (Exhibit 3-3) for the next examination day for which no racks

have yet been prepared.

Determine which type of rack you need to prepare for each subject. You determine
this by referring to the study subject’s age on the Daily Appointment Schedule and
to the chart below.

SP’s Age Type of Rack

1-3 Red

4-5 Green

6-11 Yellow

12-19 Blue

20+ Orange

20+ (Home Exam) Purple

Locate the appropriate type of rack for the first subject on the Daily Appointment
Schedule.

Locate the appropriate bar-coded ID labels for the subject, referring to the ID
number on the Daily Appointment Schedule.

Locate the appropriate color-coded vial labels for the subject. (The labels match
the color of the rack.)

Locate blood vials of the appropriate size for this rack by referring to Exhibits 4-5
through 4-9. For example, a red rack for a 1-3 year old requires three 2 ml vials,
one capped 2 ml vial for Vial 1 and two uncapped prescreened 2 ml vials for Vials
2 and 7. A yellow rack for a 6-11 year old requires one capped prescreened 2 ml
vial for Vial 1, 16 uncapped 2 ml vials for Vials 2-3, 7-8, 10-12, 14, 16, 17, RU,
IE and 24-27, one 6 ml Sarstedt vial for Vial 9 and two 8 ml Sarstedt vials for
Vials C1 and C2. You will also have to leave a blank space in the rack for a 3 ml
lavender tube (Vial 4).
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Label each vial with the appropriate vial number, according to the protocol. Place
the label lengthwise on the vial rather than wrapping it around the vial horizontally.
Place the label so that the first digit of vial number is at the top of the vial.
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In addition, label each vial (except Vial 20 for HIV) with one ID number for the
SP, again placing the label lengthwise on the vial with the first digit at the top of
the vial. Note that it is extremely important that you do not label Vial 20 with
an SP ID label. This vial will contain the specimen to be tested for the AIDS
virus, and in order to protect the anonymity of the sample person it is essential that
no SP ID label be applied to this vial. Vial 20 should be labeled with one of the
randomly ordered 7 digit ID number labels that begin with "Z." Refer to Appendix
G for instructions on assigning "Z" numbers.

Note: Some vial positions indicate a type of blood tube. For example, in a rack
for adults 20+, some vial positions will indicate "LAV" or "SST." These refer to
blood tubes rather than vials. You will be provided with the vial labels for these
positions. Simply place the vial label over the appropriate vial position in the rack.

When you have labeled and inserted all the vials in the rack, put all of the extra
vial labels, ID labels and "Z" labels in the center of the rack. These labels will be
used for the urine vials.

Continue with the rack for the next subject.

If, for any reason, blood is not processed for an SP by the end of the stand, recycle
the vials by removing the ID labels and Z labels from the vials. Leave the color
coded vial labels on and reuse the vials when you set up the next appropriate rack.

4.4 Specimen Labeling

The phlebotomist and the technologist assigned to shipping are responsible for labeling

the vials and setting up the color coded racks. (See Section 4.3 above.) However, as the blood

processor, you mustverify that each vial is labeled before you fill it. Because you will be preparing a

large number of vials for most SPs, you must not rely only upon your memory or the positioning of

the vials in a rack to indicate which vials you have filled. Always double check:

The SP’s ID number on the bar coded label;

The SP’s assigned "Z" number on the barcoded label;

The color of the vial label;

The vial number on the label; and

The adhesion quality of the labels.
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In this way you will help to ensure that we do not lose specimens due to incorrect or

missing labels. Exhibits 4-5 through 4-9 illustrate how the vials or tubes will be labeled for each type

of SP.

Please note: Any extra SP ID labels should be placed in the storage bags containing

Vials 31 to be sent to the CDC Genetics Laboratory.

4.5 Blood Specimen Processing Procedures

4.5.1 Introduction

All blood specimens are to be centrifuged unopened, then transported to the biological

safety cabinet, uncapped and processed under the hood. The biological safety cabinEt provides a

HEPA filtered, recirculated mass airflow within the workspace and protects you from any spattering

that may occur when opening the vacutainer tubes or when pouring or pipetting the specimens. It also

prevents the drawing of contaminated air or dust over the specimens. It is mandatory that you use the

blower at all times when using materials prescreened by CDC for trace metal contamination.

You must wear gloves at all times when you are handling specimens. Check your gloves

for small holes or tears. Change your gloves if they become visibly contaminated with blood. Soak

visibly contaminated racks in 1:100 bleach solution.

Inspect the tubes drawn for the SP. Refer to the Daily Appointment Schedule (Exhibit 3-

3) and the Venipuncture Blood Processing Data Entry Screen (Exhibit 4-10). Verify that the number

of tubes and the amount of blood collected that appear on the log are, in fact, what you have received.

If not, enter a comment to explain the situation.

4.5.2 Processing Lavender Top (EDTA) Tubes and Blue-Black (Leukoprep) Tubes

The well-mixed lavender EDTA tube is used for the hematology profile and for certain

biochemical tests. The EDTA (tripotassium salts of ethylene diamine-tetracetic acid) acts
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Exhibit 4-5. Vials for age group A (1-3)
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Exhibit 4-6. Vials for age group B (4-5)
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Exhibit 4-7. Vials for age group C (6-11)

4-cxxiii



Exhibit 4-8. Vials for age group D (12-19)
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Exhibit 4-9. Vials for age group E (20+)
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Exhibit 4-9. Vials for age group E (continued)
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as a chelating agent to combine with calcium in the blood and prevent coagulation. Determinations

should be made between 30 and 60 minutes after the blood is drawn. If circumstances arise which

make it impossible to proceed after one hour, EDTA blood should be stored in the refrigerator after

the smears have been made and afteraliquots for biochemistry assay vials 1, 2 and 3 have been

removed. The maximumtime the EDTA blood may be stored is 24 hours for WBC, RBC, HgB and

HCT. Beyond this time the blood will undergo changes which will render the results inaccurate.

After proper identification and labeling, aliquot the blood lead, the erythrocyte

protoporphyrin and the RBC folate specimens under the hood. Then give the tube to the hematologist

who will check each EDTA tube for small clots by stirring the blood gently with a wooden applicator

stick. Small clots which would invalidate test results will adhere to the stick. If clots are present, the

specimen will not be used for CBC analysis and the hematologist will return the tube to you for

further processing. If no clots are present, the hematologist will perform the hematology tests before

returning the tube to you for further processing. Continue to process the lavender top tubes following

the instructions given in Appendix H (Exhibits H-1 to Appendix H-5).

The blue-black leukoprep tube is drawn for age groups D and E to be used for genetic

testing. The tube should be kept upright at room temperature until centrifuged. Mix the blood

specimen by gently inverting the tube 8-10 times. The leukoprep tube is then centrifuged at 2,900

rpm for 20 minutes to separate peripheral blood mononuclear cells from erythrocytes and granulocytes.

When the separation is complete, resuspend the mononuclear cells in the plasma by gently inverting

the tube 5-10 times. The tube is refrigerated until it is shipped, following the instructions given in

Appendix H (Exhibits H-1 to H-5).

4.5.3 Processing Light Blue and 3 ml Gray Top Tubes

Centrifuge and separate the plasma from the 3 ml gray top tubes and the 2 ml light
blue top tubes as soon as possible.

If the contents of the gray tube are clotted, process the sample. Document in the
automated system.

If the blue tube is clotted, process the sample only if the clot is minute. Otherwise,
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discard. Document in the laboratory automated system.

Place the tubes in the centrifuge carrier of the table top centrifuge. Balance using
water-filled tubes if necessary and centrifuge at 2,900 rpm (RCF=1115) for 15
minutes.

Using a plastic transfer pipette, remove the plasma from the glucose tubes (grey
tops) and place in the appropriately labeled 2.0 ml Nalgene vials.

Using a plastic transfer pipette, remove the plasma from the light blue top tube and
place in a 2.0 ml Nalgene vial.

4.5.4 Processing Red and Tiger Top (SST) Tubes

Allow the blood in each red and tiger top tube to clot for 30 to 40 minutes at room
temperature.

SST(for Vial 15 - Vitamin D)

Cool the SST tube 3-5 minutes in wet ice.

To centrifuge the specimens, place all tubes in the centrifuge carriers.

Balance using water-filled tubes if necessary and centrifuge at 2,900 rpm
(RCF=1115) for 15 minutes.

Do not open the SST tubes. Refrigerate thembetween 30 minutes to two hours.
Freeze horizontally in the appropriate storage bags by end of day.

SST/Red Tops - Serum

Do not allow the serum to remain in contact with the clot for more than one hour
after the specimen is collected.

Inspect the serum in the 4 ml SST/red-top tubes to determine whether or not it is
hemolyzed, turbid, lipemic or icteric.

- If the serum is grossly turbid, lipemic or icteric, report this information to
the physician immediately. Also, enter a comment to describe the serum
when entering the results of the processing into the automated system.

- If the serum in any one red-top tube from one SP is grossly hemolyzed, do
not pool it with serum from the remaining tubes. Save it for the storage
vials.
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- If the serum in all of the red top tubes for one sample person is turbid,
lipemic, or icteric, pool it and allocate as usual.

Using a serum separator, carefully remove serum from the 4 ml SST or all the red-
top tubes. Push the serum separator to the clot barrier gently to ensure cell-free
separation. If the separator is pushed too hard, some flow through may occur.

Pool the serum from all red-top tubes except the 10 ml red top for volatile
toxicantsinto a 50 ml polypropylene centrifuge tube. Label with SP ID #. Hold
the tube and the separator level while you decant the serum. Be careful to avoid
introducing any cellular debris. Discard the tubes and separators in a biohazard
bag.

Stopper the 50 ml polypropylene tube and mix its contents by gentle inversion.

Aliquot immediately, following the instructions given in Section 4.6 on specimen
allocation.

If the serum cannot be aliquoted immediately, you may refrigerate it at 4oC for no
longer than four hours.

Red Tops-Clots

After the serum has been decanted and processed, loosen the clot specimen with a
stirring rod.

Choose the clots with the least amount of fibrin. Decant the loosened clot
specimens from the 15 ml red tops into separate 8.0 ml flat bottom Sarstedt vials.
Do not fill the vials to the top even if you have enough material to do so. If the
blood draw is short and you do not have two 15 ml red tops, decant the clot from a
10 ml red top rube and make a note in the automated system.

Discard the red top vials and the stirring rod in a biohazard bag.

Freeze the specimens upright in the appropriate storage box immediately.

4.5.5 Processing 10 ml Gray Top Tubes and 10 ml Non-silicone Coated Red Top Tubes

for the Volatile Toxicants Study

The 10 ml gray top tubes, drawn for adults in age group E, aged 40-59, who volunteer for

the volatile toxicants study, are to be labeled and refrigerated following the instructions given in
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Appendix H (Exhibit H-5).

The 10 ml non-silicone coated red top tubes, drawn for adults who volunteer for the

volatile toxicants study, are to be processed following the instructions given in Appendix H (Exhibit

H-5).

4.5.6 Reagent Preparation

CDC will supply pre-measured ascorbic acid used for the RBC folate assay and the

metaphosphoric acid used for the Vitamin C assay. These reagents must be prepared in advance of

processing the blood samples and added to the appropriate vials using the MLA pipettor. Reagent

grade distilled water is not required if none is available.

The ascorbic acid powder, supplied in a 50 ml Falcon tube, is dissolved in 50 ml of
distilled water and mixed gently. The reagent must be prepared daily. Date and
label the Falcon tube each time you prepare the reagent. If the powder or the
solution appears cloudy or discolored, discard and prepare fresh reagent.

The metaphosphoric acid crystals are transferred to a sterile urine specimen
container and dissolved in 50 ml of distilled water. Protect the reagent from light
by wrapping the container with aluminum foil. This can be stored in the
refrigerator and used for up to one week. Write the expiration date on the
container when you prepare the reagent.

4.6 Specimen Allocation

4.6.1 Serum

Confirm that all vials are labeled with the appropriate SP’s barcoded ID label and
the appropriate color coded vial label before you fill them.

Using clear serum only, fill as many vials as possible in the order of priority shown
in Exhibit 4-2. Pool all clear sera. The order of allocation and specific procedures
to follow for each type of SP are summarized in Appendix H (Exhibits H-1 through
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H-5).

Securely close all vials to prevent leakage and evaporation.

All leftover serum is to be aliquoted into storage vials 24-27 and then into
additional vials if more serum is available.
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4.7 Recording the Results of Blood Specimen Processing

You will use the Enter Blood Vial Data Screen (Exhibit 4-10) to enter the results of the

blood specimen processing. After you have processed all of the specimens for oneSP, access this

screen and enter the SP’s ID number, your own ID number and the results of the processing. If the

specimens were not processed according to protocol, you will need to enter the appropriate reason.

Codes for comments that describe reasons for deviating from the protocol are listed along with specific

instructions on how to enter blood processing data in Chapter 7, Blood Processing, of the Laboratory

Automation Manual. Enter codes for all reasons that apply. Also, enter any other comments you have

in the space provided for comments.

4.8 How to Deal With System Failure

If the automated control system fails at any time and the results of blood processing

cannot be entered into the computer, the results must be recorded on the preprinted Blood Processing

Worksheet (Exhibit 4-11). You must complete a Blood Processing Worksheet for each SP for whom a

blood sample was processed. After you have processed all of the specimens for one SP, complete the

Blood Processing Worksheet as follows:

Tech No.: Record your four-digit Tech ID number.

Date: Record today’s date in the space provided.

Session: Check the appropriate box to indicate the session number. Check
box 1 for the morning session, 2 for the afternoon session or 3 for
the evening session.

NCHS#: Record the SP’s seven-digit NCHS ID number in the space
provided.

Age: Record the SP’s age in years. Obtain the SP’s age from the Daily
Appointment Schedule on the Control Record (Exhibit 3-4).

Sex: Check one box to indicate the SP’s sex. Obtain the SP’s sex from
the Daily Appointment Schedule. Check box 1 if the SP is male;
check box 2 if the SP is female.
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NHANES III blood processing worksheet
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Blood Vials Circle the number which corresponds to each vial that you filled
Filled: that you filled. Circleeachnumberindividually. If you did not

fill a particular vial, do not circle the corresponding number on
the form.

Comments: If you did not fill a designated vial, you must record in the
Comments section the vial number followed by the comment code
which best explains the reason for the deviation from the protocol.
For example: If you drop and break the light blue top tube, write
23-B03 in the Comments section. Codes and corresponding
comments are given at the bottom of the Blood Processing
Worksheet. If you use code B99, you must specify the reason
you were unable to fill the vial.

4.9 Blood Specimen Storage

4.9.1 Blood Specimen Storage Protocol

After you fill the vials and enter the blood processing data, you must prepare to store the

vials. Vials are stored in numbered storage boxes or bags according to the site to which they will be

shipped. Store the vials as indicated in Exhibit 4-12.

At the beginning of each stand you will be given a series of barcoded, numbered labels to

be used in ascending consecutive order for storage containers andshippers. You must label a storage

box or bag for each destination as specified in Exhibit 4-12. You will use the automated system to

assign a barcoded label to a specific storage container. This process is called "initializing" or

"opening" a storage box/bag. The automated system will keep track of open storage containers. Each

time you enter blood processing information, it will assign the blood vials to the appropriate storage

containers. Each time you fill and close a box/bag or ship a box/bag to a specific destination, you

must "initialize" and label a new box/bag for that destination. See Chapter 7, Blood Processing, of the

Laboratory Automation Manual for specific procedures on how to initialize a storage bag/box.
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Exhibit 4-12. Storage protocol for processed bloods
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Exhibit 4-12. Storage protocol for processed bloods (continued)
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4.9.2 Arrangement of Vials in Storage Boxes

All vials that are to be stored in boxes should be arranged in their respective storage

boxes in serpentine order (Exhibit 4-13) as described below.

Use the automated system to initialize (assign a number to) a storage box. (See the
Blood Processing Section of the Laboratory Automation Manual.)

Label a new storage box with the contract laboratory destination and the designated
barcoded label.

Using a waterproof marker, draw a large "X" on an inside corner of the numbered
storage box.

Position the box so that the "X" is in the top left corner of the box.

Begin filling a new box by placing the first vial in the top left corner space of the
box (next to the "X").

Continue to add vials as they are processed filling the spaces from left to right in
the top row of the box.

Fill the second row from right to left.

Leave one space between the last vial of one session and the first vial of the next
session so that you can easily find and check the vials collected during one session.

Store vials from home exam SPs as a separate session (Session 4) after sessions 1
and 2 or 1 and 3.

Continue adding vials to the box in serpentine order until it is full or until it is
closed and shipped.

4.9.3 Check Storage Boxes and Bags

It is very important that the order of the vials in the storage boxes match exactly the order

of the vials as they appear on the corresponding shipping transmittals. At the end of each sessionyou

must check each open storage box to see that it contains the appropriate vials and arrange them in

ascending numerical order by SP ID number to match the order in which the vials will be listed on the

shipping transmittals.
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Exhibit 4-13. Serpentine arrangement of blood vials in a storage box
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There are two methods you can use to check your work at the end of each session. The

first method uses the computer terminal CRT to display the vials processed by destination. The

second method uses the computer to print a report of the vials processed by destination. Both methods

are described in more detail below.

CRT Method

Remove an open storage box from the freezer or refrigerator.

Arrange the vials processed during the session in ascending numerical order by SP
ID #. Keep paired vials, such as 5A and 5B, together for one SP, with 5A placed
before 5B.

Enter the code for the contract lab destination code of the storage box. The
computer will display the number of vials in each open storage box for the selected
destination.

Select the storage box number of the box you wish to check.

The computer will call up the Show Blood Screen, which will display SP ID
numbers of the vials in the storage box you selected. The numbers will be in
ascending numerical order for each session beginning with the most recent session.

Locate the first vial placed in the storage box during the session. It should have
the same SP ID number as the first vial listed on the terminal monitor.

Following the serpentine order of the box, the next vial should correspond to the
second vial on the list, and so on until all of the vials placed in the box for that
session and all of the SP ID numbers displayed for the session are accounted for.

Session Summary Printout Method

Remove an open storage box from the freezer or refrigerator.

Arrange the vials processed during the session in ascending numerical order by SP
ID. Keep paired vials, such as 5A and 5B, together for one SP, with 5A placed
before 5B.

Use the automated system to print a session summary. From the Main Menu select
"Summary for a Session". From the submenu select "Blood Processed for a
Session." Choosing the item will call a screen used for entering the date and
session for the report.

Check the vials in the box against the printed report of the vials processed for that
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destination.

The contents of the storage bags should also be checked at the end of each session.

Although the vials cannot be stored in numerical order in a storage bag, each vial in the bag can be

checked against either the Display Contents of Storage Boxes screen and the Show Blood screen (the

CRT method) orthe Summary for a Session printout to ensure that what has been entered into the

automated system reflects exactly the number and identity of the vials in the storage bag.

Detailed instructions for using the automated system to check the contents of storage

boxes and bags are given in Section 7.4 of the NHANES III Automation System Manual.

4.9.4 How to Handle Automated System Failure

In the event that the automated system fails, you should continue to label storage

containers with barcoded labels. Always use the barcoded labels in ascending consecutive order. Do

not skip numbers or use any numbers that are lower than the highest number on an open storage box.

Label each storage box with the contract laboratory destination.

Store vials as specified in Exhibit 4-12, storage protocol for processed bloods. Hopefully

the automated system will be repaired before you must ship the specimens to the contract laboratories

and you will be able to use it to enter the blood processing data and to check the contents of the

storage containers. However, if the automated system is still down when the specimens must be

shipped, then the technologist who is handling shipping will complete the Shipping Transmittals and

check the contents of the storage boxes.
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5. HEMATOLOGY USING THE COULTER S-PLUS JR. AND THE

HEMATOCRIT CENTRIFUGE

5.1 Introduction

The Coulter Counter Model S-Plus Jr. with Coulter histogram differential, hereafter referred

to as the Model S-Plus Jr., is a quantitative, automated hematology analyzer. It is intended for

determining the following 18 hematologic parameters:

White Blood Cell (WBC) or leukocyte count *103;

Lymphocyte percent (LYMPH percent) %;

Mononuclear cell percent (MONO percent) %;

Granulocyte percent (GRAN percent) %;

Lymphocyte number (LYMPH #) *103;

Mononuclear cell number (MONO #) *103;

Granulocyte number (GRAN #) *103;

Red Blood Cell (RBC) or erythrocyte count *106;

Hemoglobin (Hgb) concentration g/dl;

Hematocrit (relative volume of erythrocytes) (Hct) %;

Mean Corpuscular (erythrocyte) Volume (MCV) fL;

Mean Corpuscular (erythrocyte) Hemoglobin (MCH) pg;

Mean Corpuscular (erythrocyte) Hemoglobin Concentration (MCHC) g/dl;

Red Cell (erythrocyte volume) Distribution Width (RDW) %;

Platelet (PLT) or thrombocyte count *103;

Platelet distribution width (PDW);

Relative volume of thrombocytes (PCT); and
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Mean Platelet (thrombocyte) Volume (MPV) fL.
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5.2 Equipment and Supplies

5.2.1 General Description of the Coulter S-Plus Jr. and Its Reagent Subsystem

You will use the following equipment and supplies to determine hematological parameters

using the S-Plus Jr.:

Coulter Counter S-Plus Jr.;

Coulter vials;

Isoton III diluent;

Coulter Clenz;

Lyse S III diff lytic reagent;

4C Plus Cell Control (Normal, High, Low);

S-Cal Calibrator;

Coulter tool kit;

Coulter printer/plotter paper; and

Hematology Worksheet.

Note that these supplies are also listed in the Inventory Sheet for the Laboratory (Exhibit 4-4).

Also note that you must use the Reagent Log (Exhibit 5-1) to record the date you open each container of

reagent, its lot number, its expiration date, and your tech ID Number. This log must be completed for

Isoton III diluent, Lyse S III diff lytic reagent and Coulter Clenz reagent.

The Model S-Plus Jr. is a modular system that consists of a pneumatic power supply, main

unit, data terminal, and printer/plotter. The system is available with various power requirements.
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Pneumatic Power Supply:

This unit provides air pressure and vacuum to the system.

Main Unit:

This is the main operating unit of the system. It contains a diluter section, signal processing
section, system control section, and the electronic power supply. It aspirates, pipets, dilutes,
mixes, lyses, and senses automatically. The operating cycle is controlled electronically and
results are analyzed. This unit counts, sizes, and computes the various parameters. This
information is sent to the data terminal to be displayed.

Data Terminal (DT):

The DT receives information from the main unit and sends it to the printer. It derives
LYMPH, MONO, and GRAN percents, computes LYMPH #, MONO #, GRAN #, provides
a comprehensive QC program that incorporates the five different quality control techniques
and allows for results management. Extended storage is also available as an option. (For
complete information, refer to the Universal Data Terminal Product Reference Manual, PN
4235641).

Printer/Plotter:

This unit provides a printer record of the parameters obtained by the Model S-Plus Jr.

Reagent Subsystem:

The required reagents consist of a diluent, detergent reagent, and lytic reagent introduced into
the instrument via tubing. The reagents are drawn from their individual external containers
(cubitainers) and dispensed automatically in measured amounts during each operating cycle.
Coulter recommends the following reagents for use with the Model S-Plus Jr.: Isoton III
diluent, Coulter Clenz detergent reagent and LYSE S III diff lytic reagent. All stated
performance characteristics, however, refer to the Model S-Plus Jr. using only the "III" line
of reagents. Refer to the cubitainer’s label for detailed information before using the reagent.

Function Keys:

These keys, located on the main unit, allow you to communicate with the equipment. See
Exhibit 5-2 for a description of their use.

CAUTION

The ISOTON III diluent, Coulter Clenz detergent reagent, and LYSE S III diff
lytic reagent system was specially developed for use in this instrument. This
reagent system is NOT compatible with the ISOTON II diluent-ISOTERGE II
detergent reagent-LYSE S II lytic system. Do not mix them.
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The service contract with Coulter Electronics provides a yearly Performance Maintenance

Inspection (PMI) which will include a thorough certification inspection on each S-Plus Jr. The chief lab

technician is responsible for monitoring the frequency of PMIs and contacting the biomedical engineer

if one has not been performed within the year. After the completion of the PMI, the certification should

be placed in the quality control notebook and a copy sent to NCHS.

If there are any problems with servicing the S-Plus Jr., contact Al Mishko in the Coulter

Electronics Maintenance Service Department (1-800-241-7693) for assistance.

5.2.2 Principles of Operation of the Coulter Method

The Coulter method of cell counting and sizing is based on the detection and measurement

of changes in electrical resistance produced by a particle, suspended in a conductive liquid, traversing a

small aperture.

When cells are suspended in a conductive liquid (diluent), they function as discrete insulators.

When a dilute suspension of cells is drawn through a small cylindrical aperture, the passage of each

individual cell momentarily increases the resistance of the electrical path between two submerged

electrodes, one located on each side of the aperture. An electrical pulse, suitable for counting and sizing,

results from the passage of each cell through the aperture.

5.3 Operating Procedures

5.3.1 General

The operating procedures detailed in this section have been developed to provide optimum

performance from your Model S-Plus Jr; that is, to obtain reliable results within the instrument’s

specifications and performance characteristics. These procedures are based on the assumption that the

main unit has remained on as recommended.
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Exhibit 5-2. Coulter Counter Model S-Plus Jr. <F> key functions
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5.3.2 Operator’s Responsibility

It is your responsibility to:

Keep a copy of both the Coulter Counter S-Plus Jr. Products Reference Manual and
the Universal Data Terminal Manual in the laboratory at all times.

Become thoroughly familiar with the information in the Coulter Counter S-Plus Jr.
Products Reference Manual before operating the Model S-Plus Jr.

Perform the recommended procedures as described in the operating iNstructions
(Section 3 of the Products Reference Manual) and perform the preventive maintenance
(Section 5, Service and Maintenance).

See Section 5 of the Product Reference Manual when:

- The instrument does not perform as described in this section;

- The variations from the performance characteristics and specifications exceed
the tolerance established by your laboratory; and

- The instrument produces unacceptable data.

Document the performance of preventive maintenance procedures, stand start-up and
shutdown procedures, daily startup and shutdown procedures, quality control
procedures, reagent preparation, and unscheduled maintenance in the appropriate logs
of the Quality Control Manual.

5.3.3 Startup Procedures for the Coulter S-Plus Jr.

The medical technicians are responsible for starting up the Coulter S-Plus Jr. at the beginning

of the stand. The local Coulter representative will then perform the instrument verification procedure (see

Appendix I). Vera Osidach will call Coulter Electronics (305-822-8250) to obtain the area Coulter

representative’s name and telephone number. She will then call to schedule the Coulter representative’s

time of arrival at the MEC.

Make sure all of the necessary equipment, materials and reagents are unpacked, and

inventoried as soon as possible so that the technician assigned to hematology may power up the S-Plus
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Jr. The technician who is responsible for setting up the phlebotomy room should also collect a sample

of normal blood in a 3 ml lavender vacutainer from a MEC staff volunteer approximately 30 minutes

before the medical technicians plan to begin the startup of the Coulter S-Plus Jr. The volunteer must:

Not be receiving drugs;

Have normal hematologic parameters; and

Have normal erythrocyte, thrombocyte and leukocyte morphology.

5.3.3.1 Beginning of Stand Power Up of S-Plus Jr.

On arrival at each stand, locate the Coulter reagents, Isoton II diluent, Clenz detergent reagent

and the Lyse S III diff lytic reagent. The medical technician is to perform the following procedures to

power up the S-Plus Jr.

Connecting Reagents

Perform the following procedures to connect the reagents to the S-Plus Jr.:

Connect the Waste Container

- Remove the protective cover from the pickup tube assembly.

- Place the pickup tube assembly straight into the new waste container, and
screw the pickup tube into position.

- Check that the tubing to and from the new container is properly connected
(see Figure 5.4. of the Operations Manual).

Connect the diluent, detergent reagent, and lytic reagent containers as follows:

- Verify that the new reagent does not contain precipitate, turbidity, particulate
matter, or unusual color. If any of these is evident, do not use the reagent.

- Verify that the new container has been stored at room temperature and that its
contents have not been transferred from the original container.

- Record in the Coulter Reagent Log (Exhibit 5-1) the new container’s lot
number, expiration date, today’s date, and your ID number.
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- Remove the protective cover from the pickup tube assembly.

- Being careful not to touch the pickup tube with your hands or contaminate it
in any other way, place the pickup tube assembly straight into the new
container and screw the pickup tube into position.

IMPORTANT
Keep reagent lines from contact with electrical lines.
Such contact could cause elevated background counts.

- Check that the tubing to and from the new container is properly connected.
(See Figure 5.4 of the Operation Manual.)

- Place another reagent container adjacent to the container that was just
connected. This eliminates the possibility of the reagent being shaken prior
to connection, thereby avoiding the introduction of bubbles into the Diluter.

- If a reagent or waste alarm locks up the instrument after five consecutive
alarms, turn off the power to the Main unit, then turn on to reset the
instrument.

Remove spacers from pinch valves.

Power-Up

Perform the Power-Up procedures as follows:

Press the POWER button (See Figure 3.1 of the Operations Manual) on the
Channelizing module (located on the right side) and then on the Main unit. The
POWER buttons illuminate when on. Once the Channelizing module power button is
pressed, it is only necessary to use the Main unit power button to power up and down
both the Main unit and the Channelizing module. A flashing display accompanied by
four beeps indicates that the Pneumatic Power Supply is off. (Do not turn the
Pneumatic Power Supply on until performing the Daily Startup Procedures.) After
four flashes, the DATE prompt appears.

Enter the date and test number or press <RES1> and <RES2> simultaneously to reset
the unit. The display changes to SELECT FUNCTION.

Allow the Main unit to warm up for 30 minutes before running SP samples or
controls.

Press the POWER button on the Data Terminal. Wait until the main menu appears on
the screen. Check to see if the battery is within tolerance on the Data Terminal.
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ON DT press 5 <ENTER>, 9 <ENTER> if the message "BATTERY WITHIN
TOLERANCE" appears, continue with the power up. If the message "BATTERY
OUT OF TOLERANCE" appears, report this to the Coulter Service
Representative. Continue with the Power Up.

Open the door on front of the Pneumatic Power Supply and turn on the pneumatic
power supply by pressing thepower button.

Check that the gauges on the front panel of the pneumatic power supply indicate the
required values. The correct readings are:

Vacuum:
Pressure:
30 PSI:
5 PSI:

20" Hg (minimum)
60 ± 2 psi
30 ± 1 psi
5 ± 0.25 psi

Close the door on the pneumatics power supply.

Open the door of the diluter and

- Move the Optic Lamp switch to the ON position.

- Verify the top of the red indicator in the electronic manometer is within the
green operating range.

- Close the diluter door.

Prime the reagents:

- Diluent (Isoton III).

A. Press <START UP>

B. After the startup sequence has been completed, activate the SWEEP
FLOW function from the keypad by pressing <F>, <0>, <3>,
<ENTER>. Wait for the function to end.

C. Press <DRAIN >.

D. Press <RINSE>.

- Detergent Reagent. It is not necessary to prime at this point. Priming occurs
at first shutdown.

- Lytic Reagent. To facilitate priming, place the lytic reagent container at the
same level as the Diluter.
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A. Press <DRAIN > until the baths are empty.

B. Press and release <LYSE> until the lytic reagent supply line and
pump are completely filled with lytic reagent and free of bubbles.

C. Press <DRAIN >; the baths drain.

D. Press <RINSE>.

Turn on the Printer/Plotter and place on line.

Access the Startup Menu on the Data Terminal by pressing3 <ENTER>, 5
<ENTER>. Enter the lot numbers and the expiration dates of the coulter reagent into
the startup log. To enter the lot numbers and expiration dates of the reagents into the
DT, from the Main Menu, press <2> and <ENTER>, then <3> and <ENTER>.

Daily Startup Procedures

Perform the daily startup procedures as described in Section 5.3.3.2, Summary of Daily
Startup Procedures for the Coulter S-Plus Jr.

Plot theStartup results.

Beginning of Stand Calibration

Perform the Beginning of Stand Calibration as follows:

Preliminary procedures (see Section 5.4.2., Preliminary Procedures).

Reproducibility check (see Section 5.4.3, Reproducibility Check).

Carryover check (see Section 5.4.4, Carryover Check).

Electronic subsystem check (see Section 5.4.5, Electronic Subsystem Check).

Final precise calibration with S-Cal Calibrator (see Section 5.4.6, Calibration with S-
Cal Calibrator).

Quality control checks using 4C Plus control material (see Section 5.3.5, Quality
Control Check).

Document your performance of the daily and stand startup procedures in the Scheduled
Cleaning Procedures and Operational Checks Log (Exhibit 5-3), recording the date and your ID number.

Keep a copy of the printout from each of the stand startup procedures in the MEC Laboratory
files and send the copies to NCHS at the end of the stand.
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5.3.3.2 Summary of Daily Startup Procedures for the Coulter S-Plus Jr.

The following summary is intended for use only after you are thoroughlyfamiliar with all

operating procedures in Section 3 of the Product Reference Manual. For reference, each heading includes

the number of the heading in that manual which provides detailed instructions. This summary assumes

that the main unit and channelizing module have been left on (heading 3.8) since the last shutdown (at

least 30 minutes).

Daily Startup Procedures (3.9)

Set date and test number.

Press <DIR> to display the first directory option. Press <SEL> and enter the month,
day, and year, then press <ADV> and enter the test number. When finished, press
<ENTER>.

Open the Pneumatic Power Supply front door, press the POWER button and check that
the gauges indicate the required values. The correct readings are as follows:

Vacuum:
Pressure:
30 PSI:
5 PSI:

20" Hg (minimum)
60 ± 2 psi
30 ± 1 psi
5 ± 0.25 psi

Close the Pneumatic Power Supply front door and open the Diluter front door.

Move the OPTIC LAMP switch to the ON position.

Verify that the top of the red indicator in the electronic manometer is within the green
operating range.

Close the Diluter front door.

Turn on the Printer/Plotter and place it on-line.

From the MAIN MENU on the DT, press <2>, <ENTER> and <1>,<ENTER>. Enter
your three-digit operator ID number.

From the MAIN MENU on the DT, press <3>, <ENTER>, <1>, <ENTER>, then again
<1>, <ENTER>.
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On the Main Unit, verify that "SELECT FUNCTION" appears on the display.

On the Main Unit keypad, press <START UP>, observe the automatic startup cycle,
and verify that results are acceptable. A system check and background count are
automatically run at the end of the STARTUP sequence. Press <PLOT> on the DT
keyboard. Save the printout for the MEC files to be sent to NCHS at the end of the
stand.

If the reagent lot information is required from the STARTUP MENU on the DT, press
<3> and <ENTER>. Then press <PLOT> to obtain a printed copy. Save the printout
for the MEC files to be sent to NCHS at the end of each stand.

Prime the instrument by cycling a normal, whole-blood sample as follows:

- On the DT, access PRIME (from the MAIN MENU, press <6> and
<ENTER>.

- Hold the mixed priming sample to the aspirator tip with the tip submerged in
the sample.

IMPORTANT
Do not remove the sample until the display reads WIPE TIP.

- Press the WHOLE BLOOD button and hold the sample in position until the
display changes from ASPIRATING to WIPE TIP.

CAUTION
Do not exert force on the aspirator tip; it may cause it to bend.

WARNING
You must remove the sample container and be clear of the area

around the aspirator tip before the display indicates
BACKWASH .

- With a vertical motion, wipe the aspirator tip with a clean, lint-free tissue.

Observe the Diluter during the rest of the cycle.

Record performance of daily startup procedures in the Scheduled Cleaning Procedures
and Operational Checks Log (Exhibit 5-3). Locate the column headed "Startup
Procedures." Record the date you performed the procedures and your tech ID number.
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5.3.4 Daily Calibration Verification with S-Cal Calibrator

5.3.4.1 Introduction

The verification of the Coulter S-Plus Jr. calibration using S-Cal Calibrator is performed at

the beginning of each session after the daily startup procedures. The purpose of this verification is to

monitor the accuracy of the Coulter S Plus Jr. and to correct for the variation in the results produced by

the three instruments at three different locations over a 6-year period. Results of the daily calibration

verification with S-Cal Calibrator are reported to Coulter headquarters via telephone and compared to

results obtained by Coulter Electronics instruments in Hialeah. The results from each Coulter S-Plus Jr.

in the MEC laboratories must be within specified limits before the laboratory may run SP specimens.

Correction factors are derived for each instrument and applied to the SP results to approximate zero bias

in the data.

Frank Anderson of Coulter Electronics will supply the S-Cal Calibrator for each stand. It

should be refrigerated at 4 degrees Centigrade until it is used or until the expiration date is reached.

Expired vials of S-Cal Calibrator should not be used. If a new lot number of S-Cal Calibrator is sent and

some of the old lot number is left, discard the vials with the old lot number. You should allow Frank

Anderson one week to send new S-Cal material. Inventory your supply daily. If you are running low,

contact Versa Osidach; she will order new S-Cal Calibrator for you.

Frank Anderson, Manager of Coulter’s Corporate Office of Medical and Regulatory Affairs,

will provide the laboratory with limitation values for the following assays for each lot of S-Cal: WBC,

RBC, HGB, MCV, PLT.

5.3.4.2 Daily S-Cal Calibration Procedure

S-Cal Calibrator is cycled through the Coulter 10 times, results are plotted and the data are

reported to Coulter Electronics in Hialeah, Florida. Results are reported on weekdays only. When

performing daily calibration verification on weekends, save the results and report them to Coulter on the

next weekday. When the results of the verification of the calibration are within the specified limits, the
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startup procedures are continued with the 4 C Plus Quality Control Check. On weekends, the startup

procedures are continued automatically.

Follow the steps listed below to perform the daily verification and reporting procedures:

Remove a vial of S-Cal Calibrator from the refrigerator and allow it to come to room
temperature. Label the vial with the date at the time it is opened.

Select the DT PRIME mode. Cycle one sample of S-Cal Calibrator to prime the
instrument.

From the Coulter DT, select the Main Menu and press <4> and <ENTER>.

Delete previous values in Control File 9. Return to the Main Menu.

Access the Control Data File Selection display: press <2> and <ENTER>, then <4>
and <ENTER>.

Select File 9 for daily S-Cal calibration. Set the Batch size equal to one.

Enter the lot number and the expiration date of the S-Cal Calibrator you are using.
Return to the Main Menu.

Press <4> and <ENTER>, then <1> and <ENTER>. Select the System Ready for
Control File 9.

Mix S-Cal gently and cycle 10 times, remixing between each sample.

Verify that the values for each parameter are within the limits specified on the assay
sheet.

Print the RBC Profile and the WBC-Platelet Profile tables.

Refer to the printed copy when reporting the results by phone to Coulter Electronics.

Using the regular telephone lines, dial 1-800-327-6531. Ask for extension 4244 and
ask to speak with Lizette. If she is unavailable, contact Frank Anderson at 1-800-327-
6531, ext. 4336.

Report the service number of the Coulter S-Plus Jr.

Report the S-Cal lot number.

Report the day, date, month and year.
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Report the mean and standard deviation and the number of runs for WBC, RBC, HGB,
MCV, PLT and MPV.

If all the reported parameter values are within limits, you will be given the okay to run
controls and SP samples. If not, you may be asked by the Coulter representative to
repeat the calibration verification or to recalibrate the Coulter.

When all of the parameters receive an "assurance" response, the daily calibration
verification is finished.

Keep a copy of the RBC Profile and WBC-Platelet Profile Tables in the MEC files to
be sent to NCHS at the end of each stand.

5.3.5 Quality Control Check (3.10)

Perform quality control checks using 4 C Plus control material at the beginning of each

session to verify that the instrument produces accurate results.

Every time you open new lot number of 4C Plus control material you must plot graphs of

the daily values for each level of control of the previous lot numbers, clear the control files of the previous

lot number data, and enter the assay and limitation values for the new lot numbers as follows:

To enter assay and limitation values, access the CONTROL DATA: ASSAY VALUES
AND LIMITS displays via <4> <ENTER> from the DATA ENTRY MENU. Select
the file number. For each control file, enter the following data. Remember to press
<ENTER> or an arrow key after data is entered to store it.

- FILE # [1] (1 through 9).

- CONTROL TYPE [9]. Refer to the legend on the display and enter the
number corresponding to the control type for the file for which you are
entering data. For example, to enter NORMAL as the control type, press <1>
<ENTER>; NORMAL appears after CONTROL TYPE. (File 1=Normal, File
2=Low, File 3=High).

If you press <4>, the space next to CONTROL TYPE is a blank.

- LOT # [8]. Enter the lot number of the control you are using for this file. If
the lot number is less than seven digits, enter leading zeros to fill the extra
spaces.
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- EXP. DATE [7]. Enter the six-digit expiration date of the control using zero
for a blank. The slashes appear automatically when the date is stored in
memory via <ENTER> or an arrow key.

- BATCH SIZE [6]. Enter <2> for the number of control samples to be
included in a batch. All controls are run in duplicate.

- The HOSP ID, DATE, and OPR [2] number are displayed, but not entered
here. HOSP ID appears as it has been entered via DATA ENTRY, option 1.
DATE corresponds to the date that any entry in a particular file was last
changed. OPR indicates the number of the operator who made that change.

- ASSAY VALUE [5]. The assay value of each parameter found on the assay
sheet supplied with the control. For the diff parameters, enter values for both
percent and number; change mode via SYSTEM CONFIGURATION, as
described in Lab Action Limits.

- SAMPLE LIMIT [4]. The control’s sample limits for each parameter. Use the
cell control’s assay sheet as a guide.

- BATCH LIMIT [3]. Use the same limits used for SAMPLE LIMIT above.

To plot graphs, access the graph options from MAIN MENU by pressing <4>
<ENTER>, <10> <ENTER>. Plot all five graph options for each control level. Store
the plots in the MEC laboratory files until the end of the stand and then send them to
NCHS.

To clear control files, access the MAIN MENU and press <4> <ENTER>, then <11>
<ENTER>. Select the file number and delete old data.

Prime the S-Plus Jr. with one sample of normal whole blood before running control materials.

Label each vial of control with the date at the time it is opened. Use the following procedures to run

controls.

From the DT MAIN MENU, press <4> and <ENTER> to access the control data
menu.

Press <1> and <ENTER> to access the control DATA FILE SELECTION display.

Follow the directions on the D5 screen to select the file for the lot number of the
control you are running.

Press <ENTER>. The SYSTEM READY FOR CONTROL FILE (#) message will
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appear.

Cycle each control and monitor the results as they appear on the display. Run each
control in duplicate. Cycle the controls in this order: low, normal and high. An H
or L (high or low) appears to the right of any parameter value that is not within the
control sample limits. CB LIMIT (IN, OUT) indicates whether the last control batch
was within the batch limits.

The parameter results are automatically stored in the CONTROL FILE.

The results will be plotted automatically on the Coulter printer-plotter. Save the
histograms in the MEC files to be sent to NCHS at the end of the stand. Also, you
must record the results of thesecondrun of each control by hand on the Coulter IQAP
forms (Exhibits 5-4 to 5-6). Follow the instructions below to record these results.

- Use the proper form, depending on whether you are running low, normal, or
high controls.

- Record the lot number of the control in the boxes provided in the right
margin.

- Record your five digit Laboratory No. in the box provided.

- Record the Lab No., System Code, and Shift in the boxes provided.

- Record the date started in the boxes in the right margin.

- Record the serial number of the Coulter on the line.

- Check the box to indicate that we calibrate with S-Cal.

- Each time you run a control, record the date.

- Record the values from the second control run on the IQAP forms.

- Each time you open a control with a new lot number, begin a new IQAP form.
Keep one copy of the completed IQAP forms in the Quality Control Notebook.
Do not send this form to Coulter Electronics unless there are problems with
the printer/plotter copies. At the end of the stand, send a copy of these forms
to Dollie Kendrick at NCHS. After all of the data on a particular lot have
been gathered, send a plotted copy of the data to Coulter Electronics at the
following address. This should be done at all levels of controls:

Coulter Diagnostics
740 West 83rd Street
Hialeah, Florida 33014
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5.3.6 Sample Analysis (3.12)

Run each sample approximately 20 minutes after it is collected. Do not wait until the end

of the session to run the samples.

IMPORTANT
If it has been more than one hour since a blood sample was cycled
through the instrument, you must prime it by cycling one sample of

normal whole blood before resuming sample analysis.

On the Main unit, check that the proper test number is entered, if necessary:

- Press <DIR>.

- Press <SEL>.

- Press <ADV>.

- If the test number is not correct, enter a number from the keypad and press
<ENTER>.

- If the number is correct, press <ADV>.

From the SAMPLE ANALYSIS MENU, access the LOAD LIST via <6> <ENTER>.
Use this function to record your laboratory’s worklist. This display includes the
following:

DATE [1] . This field displays the date the sample was cycled, as set on the Main
unit. To edit, move the cursor to the command line DATE field and press the down
arrow (< ú >). Use the left and right arrows to reach the desired position.

LAB NUMBER [2] . There is space available for six digits.

- The AUTO-NUMBERING option is enabled and the label number, once set,
is automatically generated sequentially. Do not edit a lab number while
cycling because that can disrupt the numbering process.

- As storage limits are approached, a warning message beneath the
LO/HI/DATE fields indicates the number of remaining locations when space
for less then 30 samples remains. When the storage space is full, the system
does not accept additional entries.

- The lab number can be edited from either the LOAD LIST or REVIEW/EDIT.
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- After a lab number and ID number have been entered, you can erase these
fields using <CLEAR>. This does not delete the line; a blank field is valid
and results are assigned to that line. If you want to delete the line, assign it
a fictitious lab number and delete as described in Output Options available via
LOAD LIST, heading 2.9, Daily: LOAD LIST of the Operations Manual.

ID NUMBER [3] . There are 11 spaces available for the examinee identification
number. A decimal point entered as part of the ID number is displayed as a dash. If
no ID number is assigned, the display in the ID NUMBER field is blank. This field
can be edited.

IMPORTANT
It is your responsibility to cycle samples in the same sequence as they

are assigned on the LOAD LIST.

The ID number can be entered manually via the DT keyboard.

Verify that the Printer/Plotter is on and ready to print.

Verify that the instrument is primed as described in heading 3.9, Daily Startup
Procedures of the Operations Manual.

From the MAIN MENU press <1>, SAMPLE ANALYSIS.

Verify that SELECT FUNCTION appears on the display.

From the SAMPLE ANALYSIS MENU, press <1> and <ENTER>.

Gently remix the sample.

Hold the sample up to the aspirator tip with the tip submerged toward the bottom of
the sample container.

IMPORTANT
Do not remove the container from the aspirator tip until the display

changes from ASPIRATION to WIPE.

Press the WHOLE BLOOD button to begin the operating cycle.
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IMPORTANT
You must remove the sample container and be clear of the area

around the aspirator tip at the time the display indicates
BACKWASH.

Remove the sample container as soon as WIPE TIP displays. Use a clean, lint-free
tissue to wipe the excess sample from the aspirator tip.

Observe the Diluter and the display during the remainder of the operating cycle.

Check the display at the end of the final count period for a voting matrix. Its presence
indicates a voteout of parameter results from one or more of the count periods.
Voteouts are indicated by asterisks.

Monitor the display for any alarms or warnings at the end of the Diluter cycle.
Review the results using the hematology reference ranges provided in Exhibit 5-13.
If the results are out of the lab action limits, rerun the specimen. If the results are still
outside the action limits, report the results to the physician immediately.

Review the results to make sure the hemoglobin and hematocrit results are compatible.
The hematocrit should be approximately three times the hemoglobin.

Review the results to make sure that the hemoglobin and hematocrit results are
acceptable. The hematocrit should be approximately three times the hemoglobin. If
the results are not compatible, rerun the specimen.

When the results are printed, remove them from the Printer.

If a voting matrix appears in the display, press <RES1> and <RES2> simultaneously
to restore the SELECT FUNCTION display. After 3 s, SELECT FUNCTION display
automatically.

Repeat the entire procedure for each sample. If there is not enough sample for a
second run, save the data from the first run. Document that the specimen was QNS
for a duplicate run.

Use the chart below to determine whether or not the duplicate values for RBC, WBC,
HGB and PLT are within the stated precision limits. If they are, continue. If not,
rerun the sample in duplicate. If the results are still out of limits, rerun the 4-C Plus
control before rerunning the sample again.

RBC 0.2 x 106

WBC 0.4 x 103

HGB 0.2 grams %
PLT ±10%
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After the results for one SP have been printed, place the printout in the box located
outside the laboratory. Note that the MEC physician is to return the printouts to you
at the end of the session. Keep the printouts in a folder beside the Coulter until you
ship the corresponding specimens to CDC. The printouts are included in that CDC
shipment.

The XB analysis is enabled. When 20 samples have accumulated, an alarm will sound,
signaling that a batch has been completed. Press any key to stop the alarm. Print the
current XB values for the RBC profile and the WBC - X-PLT profile. Store the
printouts in the MEC laboratory files. Ship them to NCHS at the end of the stand.

5.3.7 Shut Down

5.3.7.1 Short-Term Shutdown (3.18)

At the end of each session place the OPTIC LAMP switch in the OFF position and turn off

the Pneumatic Power Supply.

5.3.7.2 Daily Shutdown Procedure (3.19)

Perform the daily shutdown procedure at least once every 24 hours.

Press <SHUT DN>.

At the end of the SHUTDOWN cycle, open the Diluter front door and verify that the
WBC and RBC diluent dispensers and the aperture baths are filled with detergent
reagent.

Turn off the Pneumatic Power Supply.

Turn off the OPTIC LAMP switch.

Turn off the Printer/Plotter.

Leave the Main Unit, Channelizing Module, and Data Terminal on.

Document the performance of daily shutdown procedures in the Scheduled Cleaning
Procedures and Operational Checks Log (Exhibit 5-3). Locate the column headed
"Daily Shutdown Procedure." Record the date and your Tech ID Number.
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5.3.7.3 Emergency Shutdown (3.20)

In the event of an emergency:

On the Data Terminal, from the SPECIAL TEST MENU, perform the BATTERY
CHECK routine.

Turn off the Printer/Plotter.

Turn off the Data Terminal.

Turn off the Main Unit and Channelizing Module by pressing the POWER button.

Turn off the Pneumatic Power Supply by pressing its POWER button.

Unplug the power cords from the wall outlet.

Perform Daily Shutdown Procedures as soon as practical.

Document the performance of emergency shutdown procedures in the Coulter Action
Log (Exhibit 5-7). Record the following information at the bottom of the page:

- Serial No:Record the serial number for the Coulter S-Plus Jr.

- Lab: Record the IQAP Lab Number.

Record the information listed below in the table:

- Date: Record the month, day and year that an emergency or unusual incident
occurred.

- Condition: Briefly describe the condition of the Coulter.

- Tech: Record your four-digit tech ID number.

- Date: Record the month, day, and year that action was taken to respond to an
emergency, investigate an unusual incident or correct a malfunction.

- Action Taken: Describe, briefly, the action that was taken to respond to an
emergency, investigate an unusual incident or correct a malfunction.
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5.3.7.4 Shutdown at the End of the Stand or For Periods of 8 Days
or More When the Coulter Will Not Be Used

At the end of each stand or for periods of 8 days or more when the Coulter will not be used,

perform the following procedure:

Place the Isoton, lytic reagent and Isoterge pick-up tubes in a 30% solution of bleach.
Perform two startups and two shutdowns to cycle the 30% bleach solution.

Place the Isoton, lytic reagent and Isoterge pick-up tubes in distilled water and perform
two startups and two shutdowns to cycle the distilled water.

After you have cycled distilled water, remove the pick-up tubes from the distilled
water and perform two startups and two shut downs to cycle air through the lines.

Put all locking levers in up position. Install spacer clips on all pinch valves with
levers.

Carefully place all pick-up tube assemblies in plastic bags and secure them with
millipore tape to the Coulter S-Plus Jr. Main Unit.

Document the performance of the end of stand shutdown procedures in the Scheduled
Cleaning Procedures and Operational Checks Log (Exhibit 5-3). Locate the column
headed "Daily Shutdown Procedures." Record the month, day, and year. Record your
four-digit tech ID number. In the space directly below the date and your tech ID,
write "End of Stand."

5.4 Calibration (4)

5.4.1 General

Full calibration procedures should be performed at the beginning of every stand and after

replacing any component that involves the dilution characteristics or the primary measurements to maintain

your Model S-Plus Jr. within optimum operational tolerances. We will use the S-CAL Kit for calibration.

Follow the instructions provided in the kit’s package insert.
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Perform calibration by following the procedures given in this section:

- Preliminary Procedures;

- Reproducibility Check;

- Carryover Check;

- Electronic Subsystem Check; and

- Calibration with S-CAL Calibrator.

Initial adjustments and the total instrument check are essential for a complete verification of

all functions prior to the final, precise calibration.

Your Coulter representative performs the validation procedures at the time your instrument

is installed and at the beginning of each stand (see Appendix I, Coulter S-Plus Jr. Instrument Verification

Procedure). You are responsible for performing precise calibration with S-Cal calibrator and printing the

results. If necessary, your Coulter representative can assist you in performing the final calibration.

Recalibration is necessarywhen replacing any component that involves the dilution

characteristics (such as the blood sampling valve)or the primary measurements(such as an aperture).

If recalibration appears necessary, but no component affecting calibration has been replaced,

do NOT recalibrate the instrument. First check your control sample and then call your Zone Service

Center.

Although the Model S-Plus Jr. is relatively insensitive to room temperature changes, the

calibration should be performed when the room temperature is within the normal ambient temperature

range. If the room temperature varies by more than 10oF, then verification and possible recalibration is

necessary.

In the normal process of tracking data for an extended period of time, Coulter or NCHS may

make a specific decision to recalibrate a given parameter. Never adjust to a specific value for an

individual sample.
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If any problems or malfunctions are encountered while performing the procedures in this

section, see Section 5 of the Coulter Counter Product Reference Manual. If the corrective procedures fail

to eliminate the problem, call your Zone Service Center.

Be sure to document the performance of unscheduled calibration procedures in the Coulter

Action Log (Exhibit 5-7). Record the date, the condition of the Coulter and your tech ID number

whenever you encounter a situation that requires the unscheduled performance of the calibration

procedures. Record the date, the action taken, and your Tech ID whenever you perform the calibration

procedures.

Save the following printouts for the MEC files to be sent to NCHS at the end of the stand:

Background check;

System check;

Carryover check;

Table of Average Factors;

Histograms; and

Calibration Batch Table.

5.4.2 Preliminary Procedures

Perform the preliminary procedures to calibrate the Coulter S-Plus Jr. First, clean the blood

sampling valve (BSV) and the apertures as described in Section 5 of the Product Reference Manual.

Check that you have a sufficient supply of reagents to complete the cleaning procedures. Then perform

Daily Startup Procedures as described in Part 2 of Section 3 of the Product Reference Manual. Verify

reproducibility and carryover as described below.
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5.4.3 Reproducibility Check

Use the STARTUP: REPRODUCIBILITY function to check reproducibility.

You need 10 samples of one specimen that meets the following requirements:

- The donor must not be receiving drugs; have normal hematologic parameters;
and have normal erythrocyte, thrombocyte, and leukocyte morphology;

- The specimen must be stored in the proper amount of EDTA anticoagulant;
and.

- The vacuum collection tubes must be filled properly.

At the DT, access the PRIME mode; prime by cycling two normal whole-blood
samples.

Access the STARTUP: REPRODUCIBILITY mode, delete any previous results, and
cycle 10 consecutive samples.

Review the displayed results. Verify that the average CV (coefficient of variation)
does not exceed the following limits for the parameters listed:

WBC 3.0%
RBC 2.0%
Hgb 1.0%
MCV 2.0%
RDW 3.2%
PLT 4.0%
MPV 5.0%
LY # 5.0%
MONO # 10.0%
GRAN # 5.0%

5.4.4 Carryover Check

Use the STARTUP: CARRYOVER, PRIMARY MODE function to check carryover. Follow

the instructions on the display and verify that DATA: ACCEPT appears.
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5.4.5 Electronic Subsystem Check

Perform the following procedures to verify that the power supply voltages are within their

acceptable ranges.

Press <DIR> to access the Directory.

Press and release <ADV> until DVM appears.

Observe the initial voltage displayed and use <ADV> to review the power supply
voltages. Verify that the displayed values are within the acceptable ranges given in
the table below.

Acceptable power supply voltage ranges

Display Acceptable Range

HBL 7.00 + 0.25 Vdc

+5 V supply 5 +0.2 Vdc

+15 V supply 15 +0.5 Vdc

Verify that the WBC bath contains clean, bubble-free diluent. If the HGB BLANK
reading is not within tolerances, use <DIR> and <ADV> to access the HGB BLANK
ADJUST option (refer to heading 3.4, Keypad). Press <SEL> when the option appears
on the display.

Verify that the reading is 7.00+0.25 Vdc. If the reading is out of tolerance, adjust the
value by pressing <7>, <0>, <0>, and <ENTER>. Allow 30 s for the adjustment to
be made before continuing.

When SELECT FUNCTION appears on the display, the adjustment has been
completed. Reaccess the HGB BLANK ADJUST or DVM option to verify that the
reading is 7.00+0.25 Vdc. If it is not, call your Zone Service Center.

5.4.6 Calibration with S-CAL Calibrator

Use S-Cal calibrator to perform the final, precise calibration of the Model S-Plus Jr. After

S-CAL calibration, verify calibration as described in the S-CAL Kit package insert.
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Calibration is required for WBC, RBC, Hgb, MCV, and PLT. The Coulter representative

calibrates MPV (see heading 6.4.7, MPV Calibration with Latex). Hct, MCH, MCHC, RDW, LYMPH #,

MONO #, GRAN #, and LYMPH, MONO, and GRAN percents do not require calibration.

Before you begin, familiarize yourself with the procedures on the package insert supplied with

your S-CAL Kit. Use the S-CAL Kit, its package insert, and these instructions to calibrate WBC, RBC,

Hgb, MCV, and PLT.

When using the DT’s calibration program, remember that when entering a value, you must

move the cursor past the last digit entered in order to store the value.

1. Select the CALIBRATION MENU option 3, CALIBRATION PARAMETER
SELECTION, to select the parameters to be calibrated: WBC, RBC, Hgb, MCV, and
PLT.

2. Transfer to the DT the average calibration factors that are now in the main unit’s
memory as follows:

a. From the CALIBRATION MENU, select option 1, RESULTS AND
HISTOGRAMS.

b. On the main unit’s keypad, press <F>, <1>, <3>, and <ENTER>. XMIT CAL
FACTORS displays.

c. After the DT displays the average CAL factors, press <PLOT> on the DT
keyboard. This prints a hard copy of the average CAL factors.

3. From the CALIBRATION MENU, select option 4, OLD CALIBRATION FACTORS.
Verify that these factors match the values just printed, if not, enter them at this time.
Press <RETURN>.

4. Select the CALIBRATION MENU option 7, REFERENCE TABLE.

a. If the table displays data from a previous run, go to option 8 and delete it.

b. Enter the REFERENCE TABLE the assigned values from the package insert
supplied with your S-CAL Kit. Remember to move the cursor past the last
digit.

5. Select the CALIBRATION MENU option 5, CALIBRATION BATCH TABLE; if the
table displays data from a previous run, go to option 6 and delete it.
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6. Prepare S-CAL calibrator according to the instructions on the package insert.

7. Select the DT PRIME mode. Cycle two samples of S-CAL calibration to prime the
instrument.

8. Select the CALIBRATION MENU option 1, RESULTS AND HISTOGRAMS, and
cycle 10 samples of S-CAL calibrator. Between each cycle, mix S-CAL calibrator
gently by inversion. Results are accumulated in the CALIBRATION BATCH TABLE.
Monitor the display during each cycle.

a. If any sample is unacceptable (for example, a short sample), use option 2 to
delete it. The sample can also be deleted at the end of the 10 runs. Follow
the CLEAR directions on the bottom of the CALIBRATION BATCH TABLE.

b. The backlighted area at the bottom of the histogram display indicates the
quantity of samples that have been cycled.

9. Select the CALIBRATION MENU option 5, CALIBRATION BATCH TABLE.
Inspect the 10 sets of results for trending and precision. Use the flowchart (Exhibit
5-8) to decide which parameters to calibrate.

IMPORTANT
Do not calibrate MCV if RBC % DIFF is out of range.

10. Use the CALIBRATION MENU option 3, CALIBRATION PARAMETER
SELECTION, to eliminate any out-of-range parameters as follows:

a. Cancel all parameter selections.

b. Select only parameters with acceptable criteria.

c. Return to option 5, CALIBRATION BATCH TABLE.

11. If all the percent differences are within limits, plot the display or record the new
calibration factors. Transfer the new calibration factors to the Main unit as follows:

a. On the main unit keypad, press <DIR>.

b. Press <ADV> until CALIBRATE displays.

c. Press <SEL> and enter the SUPERVISOR code <8>, <4>, <2>, AND
<ENTER>.
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Exhibit 5-8. Calibration flow chart
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d. Use the numeric keypad to enter the new calibration factors. Press <ADV>
to advance to the next parameter. When finished, press <ENTER>. Even if
no change is necessary, use <ADV> to advance through all parameters;
otherwise, the changes are not recorded.

12. Follow the procedure in steps 2 and 3 to transfer the now old calibration factors to the
DT for use in the next calibration.

13. To verify calibration:

a. Repeat steps 5 through 8.

b. Select the CALIBRATION MENU option 5, CALIBRATION BATCH
TABLE. The numbers in the FAC % DIFF row must be:

WBC <1.25%
RBC <0.7%
HGB <0.78%
MCV <1.18%
PLT <2.7%

If any parameter is not within these limits, call your Zone Service Center.

5.5 Care and Maintenance

5.5.1 General

This section details the cleaning, replacement, and adjustment procedures that are your

responsibility.

CAUTION
Do not attempt any procedures that are not included in the

Product Reference Manual. You may void our warranty if you
make unauthorized repairs. Call your Zone Service Center for

service and maintenance beyond the scope of this manual.
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5.5.2 Scheduled Cleaning Procedures

Perform the cleaning and bleaching procedures described below, according to the schedule

in Exhibit 5-9. Be sure to record your initials and the date the procedure was performed in the Scheduled

Cleaning Procedures and Operational Checks Log (Exhibit 5-3).

For optimum performance from your instrument, perform the Daily Startup Procedures after

performing any of the following cleaning procedures.

5.5.2.1 Clean Blood Sampling Valve (BSV)

Clean the BSV at the beginning and end of each stand and as necessary. Signs that indicate

the BSV needs cleaning include: binding or irregular motion of the BSV, erratic results, imprecision, or

failure to recover control values.

CAUTION
Do not attempt to remove any tubing from the BSV. Handle the
center section carefully; do not pull on the sample loop. Do not

scratch or use abrasive materials on the inside surfaces or
passageways.

Follow the instructions below to clean the BSV. The numbers in parenthesis refer to the

numbers in Figure 5.1. of the Product Reference Manual.

If the BSV is stuck, press <F>, <0>, <7>, and <ENTER> to free the valve.

Open the Pneumatic Power Supply front door and turn off the pneumatics by pressing
the POWER button on the Pneumatic Power Supply.

Open the Diluter front door.

Unscrew and remove the BSV knob assembly (10).

Pull out the three sections (4, 7, 8) of the BSV until the rear section (4) clears the
mounting post (14).
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Exhibit 5-9. Preventive maintenance schedule

Procedure Weekly Monthly Required

Reference
Heading

(Section 5)

Cleaning: Blood Sample Valve X 5.2

Bleaching: Apertures X 5.2

Cleaning: External Surface X 5.3

Cleaning: Blower Filter X X 5.2
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Separate the three sections of the BSV using a sliding, not a pulling, motion.

CAUTION
Never attempt to remove debris by inserting an object in the

valve’s passageways. Never use bleach on the BSV.

Clean the inside surfaces of the three sections with ISOTERGE III detergent reagent.
Clean the valve’s passageways (12) with a stream of detergent reagent from the wash
bottle. If debris is lodged in the passageways, use a high air pressure source to
dislodge it.

After cleaning, rinse the inside surfaces and passageways with distilled water.

Remove the spacer bar (13) and clean the mounting post (14), and guide post (3) with
distilled water and dry.

Before each section of the BSV is returned to the mounting post (14), moisten its
inside surfaces with distilled water. Do not use fingertips to spread distilled water on
the surfaces.

Dry the center opening of each section with a lint-free cloth.

Align the notch (5) in the rear section (4) with the guide post (3). Return the rear
section to its original position by pushing it onto the mounting and guide posts.

Align the key (6) of the center section (7) with the keyway (15) on the mounting post
(14). Return the center section to its original position by pushing it onto the mounting
post.

Align the notch (9) in the front section (8) with the guide post (3). Return the front
section to its original position by pushing it onto the mounting and guide posts.

Verify that no tubing is pinched, then screw the knob assembly (10) into the mounting
post. Pull on the knob assembly. There should be about a 1/16-in. space between the
knob and the front section.

Turn the Pneumatic Power Supply on.

Press <DRAIN> then <RINSE>. Verify that the BSV rotates properly and is not
leaking.

Close the Diluter front door.
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5.5.2.2 Bleach Apertures

Bleach the apertures at the beginning and end of each stand and as necessary. Bleaching

removes the protein buildup at the apertures that restricts proper sample flow. Signs that the apertures

require bleaching include: increased voteouts, increased MCV values and decreased cell counts, or failure

to recover control values. Before bleaching, check that the apertures are not clogged; if an aperture

appears clogged, perform the clogged aperture cleaning procedure (heading 5.5.3.2). (The numbers in

parentheses refer to the numbers in Figure 5.2 of the Product Manual.) To bleach the aperture, follow the

instructions below.

Open the Diluter front door.

Press <DRAIN>.

CAUTION
ISOTON III diluent is not compatible with bleach.

Put about 30 ml of a fresh solution of one part bleach (5% solution of sodium
hypochlorite) and four parts distilled water into a wash bottle; mix.

Connect a 20-cm (7-in.) piece of tubing to the spout of the wash bottle containing the
bleach solution.

Disconnect the tubing to the inlet port of the check valve (9, 12) for each bath.

Connect the loose end of the tubing on the wash bottle to the inlet port of the check
valve (12) for the RBC bath.

Put bleach solution into the bath so that the solution is 1/4 in. below the top side ports
of the bath.

Repeat the previous 2 steps for the WBC bath, leaving the wash bottle connected to
the inlet port of the check valve (9) for the WBC bath.

Activate the BLEACH: PRIME function from the keypad by pressing <F>, <0>, <9>,
and <ENTER>. Wait 60 s for the function to end.

It might be necessary to add more bleach solution to the WBC bath to keep the
liquid level above the apertures. (The WBC aperture is larger and draws a
greater volume of liquid.)
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Disconnect the wash bottle.

Let the bleach solution remain in the baths for 15 minutes.

Press <DRAIN>.

Fill a wash bottle with detergent reagent.

Connect a 20-cm (7-in.) piece of tubing to the spout of the wash bottle.

Connect the loose end of the tubing to the inlet port of the check valve (12) for the
RBC bath.

Put detergent reagent into the bath so that it is 1/4 in. below the diluent input port (14)
of the bath.

Repeat the previous 2 steps for the WBC bath (14, diluent input); disconnect the wash
bottle.

Reconnect the tubing to the inlet port of the check valve for each bath.

Press <DRAIN>.

Activate the BLEACH: CLEAR function from the keypad by pressing <F>, <0>, <8>,
and <ENTER>. Wait 60 s for the function to end.

Press <DRAIN>.

Press <RINSE>.

From the MAIN MENU, select option 6, PRIME.

Cycle instrument four times.

Press <SHUT DN>. The color of the liquid in the baths and waste chamber should
change to green.

From the STARTUP MENU press <1>, <ENTER>, and again <1>, <ENTER>.

Press <START UP> and verify that the keypad displays ACCEPT. If REVIEW
displays, press <TEST>, <0>, <1>, and check results. Repeat until results are
acceptable.

Before running a control or patient sample, prime the instrument by cycling one
sample of whole blood.

Close the Diluter front door.
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5.5.2.3 Clean Blower Filters

Clean the blower filters at least once every 30 days and at the end of each stand. The foam

filter pads are located at the lower right on the rear of the Main unit and on the hinged Channelizing

module (rear of Main Unit) on the right side by the Channelizing module button. To clean the filters, do

the following:

Remove the filter holder by prying it outward with a screwdriver;

Remove the foam filter;

Wash the filter in tap water and blot it dry with a paper towel; and

Replace the foam filter and filter holder.

5.5.3 Additional Cleaning Procedures

The following cleaning procedures are not included in the scheduled cleaning procedures.

It is your responsibility to decide how often they are to be performed. Document the performance of any

unscheduled cleaning procedures in the Coulter Action Log (Exhibit 5-7). You must record the date,

condition and your ID whenever you find a problem. You must record the date, the action taken and your

ID when you perform the cleaning procedures.

5.5.3.1 External Surfaces

The external surfaces of the Main unit and the Pneumatic Power Supply should be cleaned

with warm, soapy water to prevent the buildup of corrosive deposits.
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5.5.3.2 Clogged Aperture

If an aperture is clogged, try to dislodge the debris by pressing <CLEAR>. If the aperture

remains clogged:

Activate the burn circuit by pressing <F>, <0>, <1> AND <ENTER>. Repeat. Press
<CLEAR> again. If the aperture still remains clogged:

Bleach the aperture as instructed in heading 7.5.2, Scheduled Cleaning Procedures.
If the aperture remains clogged:

Remove the bath and clean the aperture with a camel hair brush. Remove the bath as
instructed in the aperture bath replacement procedure, heading 5.6, of the Product
Reference Manual. Using the tip of the camel hair brush supplied with the instrument,
gently brush the aperture. Return the bath to its original position. Turn power on,
rinse, and prime as instructed in the aperture bath replacement procedure.

5.5.4 Replacement Procedures

Procedures for replacing a variety of components are described in detail in Section 5.4 of the

Product Reference Manual. Refer to this section when you need to replace the waste container fuses,

check valves, chokes, dispenser pump, pickup tube, tube fittings, tubing, tubing valve, aperture bath, optics

lamp or the hemoglobin lamp. In the section which follows we outline the procedures to follow when

replacing reagent containers, priming the reagent, and replacing the waste containers.

WARNING
Some operator-replaceable items may have come in contact with
residual biological material. Dispose of these in accordance with

acceptable laboratory procedures.

The reagent and waste containers are replaceable by the operator. The recommended reagents

are listed below:
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Reagent Coulter Part Number

ISOTON III diluent (20 liter) 8546733

ISOTERGE III detergent reagent (10 liter) 8546755

CLENZ detergent reagent (10 liter) 8546931

LYSE S III diff lytic reagent (500 ml) 7546757

LYSE III diff lytic reagent (5 liter) 7546796

5.5.4.1 Replacement of the Reagent Container

Replace the diluent, detergent reagent, and lytic reagent containers as follows:

Verify that the new reagent does not contain precipitate, turbidity, particulate matter,
or unusual color. If any of these is evident, do not use the reagent.

Verify that the new container has been stored at room temperature and that its contents
have not been transferred from the original container.

Record in your logbook the new container’s lot number, expiration date, today’s date,
and your tech ID number (Exhibit 5-1). Enter this information into the DT under Start
Up Lab Reference Values.

Being careful not to touch the pickup tube with your hands or to contaminate it in any
other way, unscrew the pickup tube assembly from the old container and carefully lift
the assembly straight up and out.

Carefully place the pickup tube assembly straight into the new container and screw the
pickup tube into position.

IMPORTANT
Keep reagent lines from contact with electrical lines. Such

contact could cause elevated background counts.

Check that the tubing to and from the new container is properly connected. (See
Figure 5.4 in the Operating Manual.)
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Place another reagent container adjacent to the container that was just connected. This
eliminates the possibility of the reagent being shaken prior to connection, thereby
avoiding the introduction of bubbles into the Diluter.

If a reagent or waste alarm locks up the instrument after five consecutive alarms, turn
off the power to the Main unit, then turn on to reset the instrument.

Prime the instrument for the appropriate reagent as instructed below.

A. Diluent.

- Press <START UP>.

- After the startup sequence has been completed, activate the SWEEP
FLOW PRIME function from the keypad by pressing <F>, <0>, <3>,
and <ENTER>. Wait for the function to end.

- Press <DRAIN>.

- Press <RINSE>.

B. Detergent Reagent

It is not necessary to prime with detergent reagent. If the system was in the
shutdown cycle when the detergent reagent was replaced, repeat the shutdown
sequence. If it was not in the shutdown cycle, priming occurs during the next
shutdown.

C. Lytic Reagent

To facilitate priming, place the lytic reagent container at the same level as the
Diluter.

- Press <DRAIN> until the baths are empty.

- Press and release <LYSE> until the instrument is primed with lytic
reagent; that is, until the lytic reagent supply line and pump are
completely filled with lytic reagent and free of bubbles.

- Press <DRAIN>; the baths drain.

- Press <RINSE>.
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5.5.4.2 Replacement of the Waste Container

WARNING
The contents of the old waste container and its associated tubing

may include residual biological material and must be handled
with care. Avoid skin contact and clean up spills immediately.

Dispose of the contents of the waste container in accordance with
acceptable laboratory procedures.

Replace the waste container as follows:

Unscrew the pickup tube assembly from the old container.

Lift the pickup tube assembly straight out of the old container.

Place the pickup tube assembly straight into new container and screw the pickup tube
into position.

Check that the tubing to and from the new container is connected properly. (See
Figure 5.4 in the Operating Manual.)

5.6 Troubleshooting Guide

The troubleshooting guide provided in the Product Reference Manual comprises flowcharts,

fault isolation tables, schematic diagrams, and inspection procedures. Use them to diagnose and correct

problems that arise as a result of malfunctions in the instrument. Note that you must record the date,

condition and your ID on the Action Log (Exhibit 5-7) whenever you find a problem. The date action

was taken, the action taken and your ID must be recorded when you take action.

The system comprises electronic, reagent, and mechanical (Pneumatic Power Supply and

Diluter) subsystems. A detailed presentation of how to troubleshoot each subsystem is provided in the

Troubleshooting Guide in the Product Reference Manual.

Troubleshooting is based on isolating the cause of a problem to a functional subsystem. A

functional subsystem consists of those specific components of the reagent, electronic, and mechanical

subsystems that are required to perform a distinct instrument function. For example, the lytic-reagent
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functional subsystem requires lytic reagent (reagent), pneumatic force, a pinch valve, dispenser pumps

(mechanical), and timed, electrical signals (electronic) to deliver 1 ml of lytic reagent to the WBC aperture

bath.

The troubleshooting guide can apply to problems that present symptoms that are observed

during normal operation of the instrument or indicated by obtaining consistently anomalous results for one

or more of the measured parameters.

To troubleshoot instrument problems you must understand the operating principles described

in Section 2 of the Product Reference Manual. This understanding includes, but is not limited to,

knowledge of the following:

Principles of measurement;

Electronic signal flow;

Components and their functions;

Proper operation of the instrument; and

Methods of sample collection, preparation, and storage.

In addition you must familiarize yourself with Part 2 of the Product Reference Manual (pp.

5-29 to 5-83), particularly with Figures 5-16 to 5-22. These figures are flow diagrams which direct you

to the specific instructions in the Product Reference Manual.

5.7 Recording the Results of the Coulter S-Plus Jr.

The Coulter S-Plus Jr. data terminal (Coulter DT) is interfaced directly to the MEC automated

system (VAX).

Transmit all SP results collected during a session from the Coulter DT to the VAX at the end

of the session. When the transmission is complete, review the results from the VAX system to determine

the completeness and the accuracy of the transmission. If the results are
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inaccurate or incomplete, repeat the transmission procedure. If, after you repeat the procedure, the results

are still inaccurate or incomplete, inform your MEC Manager. If the results of the transmission are

acceptable, transfer the Coulter results from the VAX system to the Laboratory Database Management

System (Oracle). When the Coulter data is in Oracle, access the Hematology Data Entry Screen (Exhibit

5-10) to confirm that duplicate Coulter determinations have been performed for every SP that has given

a blood or urine sample. If duplicate determinations were not done, enter a comment to explain the

reason. Be sure to use the lower case type when entering comments into the Hematology Data Entry

screen.

Refer to the Hematology Section of the Laboratory Automation Manual for detailed

instructions on how to transmit Coulter results to the VAX, transfer them into Oracle and how to use the

Hematology Data Entry Screen to enter comments about Coulter data.

You must also enter the Coulter results on the Hematology Worksheet (Exhibit 5-11). You

must account for every SP who has given a blood or urine sample by recording a result or set of results

for each procedure or by recording a comment to explain why a procedure was not performed.

To complete the Hematology Worksheet, record the month, day, and year, for the date of

collection, using two digits for each value, in the upper right hand corner. Record your four digit tech

ID number in box 5.

Then, for each SP, record the following information:

Sample #: Record the SP’s seven-digit ID number in the left most column. Refer to
the Daily Appointment Schedule (DAS).

Age: Record the SP’s age in years. Right justify and zero-fill. Refer to the DAS.

Sex: Check one box to indicate the SP’s sex. Refer to the DAS.

Date of Exam: Record the month, day, and year for the date of the examination.

Session: Mark one box to indicate whether the examination took place during a
morning, afternoon or evening session.
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Exhibit 5-10. Hematology data entry screen
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Blood film: This is completed when you prepare the slide. Check one box to indicate
that you did (yes) or did not (no) prepare two blood slides. If only one blood slide
was prepared, check the box for no and make a comment to indicate whether you
prepared no slides at all or one slide.

Coulter parameters:Use the Coulter DT to view the results for each SP. From the
Sample Analysis Menu, access the REVIEW/EDIT display via <5> <Enter> <1>
<Enter>. This displays the data in sequence by SP ID number. Each sample is run
in duplicate.

Record the first set of results in the first row under each parameter heading. Record
the second set of results in the second row.

Be very careful in recording the results. It is easy to transpose digits when you are
recording numeric data. After recording the data, check each entry against the result
displayed on the data terminal. Note: Record the results exactly as they are displayed.
Thus, use +++ if the result is overrange, --- for a voteout card, ... for an incomplete
computation.

Note: If more than two Coulter runs are performed for an SP, record the results on
the rows directly below the results of the first two runs and record the reason for the
extra runs in the comments section.

Spun Hct.: This is completed when you perform the spun hematocrit on a 10 percent
systematic sample of lavender top specimens in order to verify the Coulter hematocrit
results. Or, if the Coulter is malfunctioning, it is completed when you perform a spun
hematocrit on every lavender top specimen. Spun hematocrits are done in duplicate.
Record each value to the nearest decimal place. Record the first results in row 1 and
the second results in row 2.

Comments:Record any comments you have regarding the state of the specimens, etc.
You must also use this space to indicate why any results are missing or ambiguous in
any way. If possible, use the comment codes listed at the bottom of the form.
Otherwise write out a brief explanation.

Retain the pink copy of the Hematology Log for the MEC files. Include the white copy with

the appropriate blood and urine shipments for CDC. Mail the yellow copy to CDC with a copy of the

corresponding CDC blood and urine transmittal under separate cover.

5.8 Reporting Abnormal Results

You are to supply the MEC physician with a copy of each subject’s Coulter results as soon

as they are available from the Coulter plotter-printer by placing them in an area located just outside the
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laboratory. The physician will interpret the SP results and determine whether or not the subject should

be referred for treatment.

In addition to the reference ranges, Exhibit 5-12 also displays the hematology lab action

limits. If the values for an SP are outside of the lab action limits specific to the SP’s age and sex, you

are to rerun the specimen in duplicate. SP results that are outside of lab action limits should notbe

flagged as abnormal values for the physician. The physician will use clinical decision limits not labaction

limits to determine whether the values are abnormal.

The MEC physician will return the copies of the SP Coulter results to you at the end of each

session. Include them with blood and urine shipments to CDC.

5.9 Verification of the HCT

A manual hematocrit will be run once during each session (twice daily) as a verification of

the results obtained with the S-Plus Jr. Manual hematocrits will also be run for all SP’s if the S-Plus Jr.

is dysfunctional. The hematocrit, sometimes called packed cell volume, is the volume of erythrocytes

expressed as a percentage of the volume of the whole blood in a sample. To obtain the hematocrit, a

sample of blood is centrifuged at a given speed for a specified length of time for optimal packing of the

red blood cells. After centrifugation, the volume of red cells as compared to the total volume of the

sample is measured. The venous hematocrit, which is what we will be doing for NHANES III, agrees

closely with the hematocrit from a finger stick; both are greater than the total body hematocrit. We will

be using samples from the well-mixed EDTA (lavender) tube to make hematocrit determinations for

NHANES III.

5.9.1 Equipment and Supplies

Hematocrit determinations will be made at Work Station 3 using samples from the EDTA

tubes. You will use the following equipment and supplies to make hematocrit determinations:

Capillary hematocrit tubes;
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Exhibit 5-12. Laboratory Hematology reference ranges and lab action limits (continued)
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Clay sealant;

Microhematocrit centrifuge; and

Microhematocrit reader.

5.9.2 Calibration and Maintenance of the Microhematocrit Centrifuge

At the beginning of each stand the NCHS Washington engineer will use a tachometer to

check the timer and rpm of the hematocrit centrifuge. At the same time, the engineer will check the

brushes of this equipment. It is the chief technician’s responsibility to verify that the calibration and

maintenance procedures are performed by the engineer and that the results are documented in the

Laboratory Centrifuge QC Log of the Quality Control Manual (see Exhibit 5-13).

5.9.3 Procedures for Hematocrit Determination

To obtain a systematic sample for Coulter hematocrit verification, select the third lavender

top tube sampled for the Coulter during each session and do a manual hematocrit determination. Run each

sample in duplicate. Follow the procedures below:

Mix the contents of the EDTA or tube well by inverting it gently 15 times.

Fill two capillary tubes by gravity and capillarity.

Seal one end of each capillary tube with clay sealant.

Place filled tubes in the numbered radial grooves in the microhematocrit centrifuge
head with the sealed end in contact with the peripheral rim of the centrifuge head.
NOTE: Failure to put the capillary tube in contact with the rim may result in a
shattered tube.

Balance capillary tubes by placing them around the centrifuge head so that they are
equally distant from each other.

Carefully screw the flat centrifuge head cover tightly in place.

Set the automatic timer for five minutes.
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Centrifuge at 10,000 rpm for five minutes.

Use the microhematocrit reader to determine the hematocrit value.

- Place each centrifuged capillary tube in the groove of the plastic indicator so
that the bottom of the column of red cells coincides with the black line on the
plastic indicator.

- Rotate the bottom plate so that the 100 percent line is directly beneath the red
line on the plastic indicator.

- Using the finger hole, rotate the top plate so that the spiral line intersects the
capillary tube at the left edge of the plasma-air interface. Note that the design
of the plastic indicator is such that when your eye is in the correct position,
the spiral line appears continuous as it passes beneath the plastic indicator. If
the spiral line appears broken, readjust your position until the line appears
continuous.

- Rotate both discs together until the spiral line on the top disc intersects the
capillary tube at the left edge of the red cell-white cell interface. If there is
a pink-tinged layer, read at the point below this layer.

- Red cell volume in percent is read from the point on the scale of the bottom
disc directly beneath the red line of the plastic indicator.

Enter the results of both runs on the Hematology Data Entry Screen (see Exhibit 5-10).
Also enter your tech ID and any comments you have.

If the results of the two determinations do not match each other within +1 or the
Coulter Hct results within +3, repeat the test, and enter the results of the second two
determinations on the Hematology Data Entry Screen.

Check the chart below for the normal limits of a hematocrit:

Males 47 ± 7

Females 42 ± 5

Children 38 ± 4

If no Coulter hematocrit was done and if the spun HCT is below 34 or above 55,
record the results of the manual HCT on the Hematology Worksheet and immediately
give a copy of the results to the physician.
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5.9.4 Quality Control for Hematocrit Determination

There are several possible sources of error in hematocrit determination:

Inadequate centrifugation;

Failure to thoroughly mix the blood sample;

Hemolysis of the sample, which gives falsely decreased values;

High WBC, which may give false high values; and

An inadequate amount of blood being drawn into the EDTA tube, resulting in an
excess of anticoagulant, which may give falsely low values.

To avoid or to control for these errors you must:

Use a properly calibrated centrifuge;

Use the automatic timer to set the microhematocrit centrifuge;

Mix the blood sample thoroughly using the rocker. If the rocker is not operating,
completely invert the EDTA (lavender) tube 8 to 10 times before preparing the
capillary tube;

Note any hemolysis of the sample on the Hematology Data Entry Screen or
Hematology Log in the space labelled "comments"; and

Measure from the top of the red cell column and below the buffy coat layer.

5.9.5 Recording the Results of Hematocrit Determination

You use the MEC automated control system and access the Hematology Data Entry Screen

(Exhibit 5-10) to enter the results of hematocrit determination. Refer to the Hematology Section of the

Laboratory Automation Manual for specific instructions on how to enter the results of hematocrit

determinations.

You must also record the results of duplicate determinations on the Hematology Worksheet

in the column labeled "Spun HCT" (see Exhibit 5-11). Record each entry to one decimal point. Also

record any comments you may have in the comments section of the log.
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5.10 Differential Blood Smears

Duplicate blood smears are prepared from the EDTA (lavender top tube) whole blood sample

for SPs in each age group. The slides are stored in slide boxes and sent to CDC to be used as a back-up

for the automated differential that is determined on the Coulter S-Plus Jr. from the same whole blood

samples. Slides are not prepared if automated differentials are not determined because the Coulter is

down.

5.10.1 Blood Smear Preparation Procedures

Before you perform the Coulter S-Plus Jr. assays on the EDTA samples, use the following

instructions to prepare a differential blood smear:

Use two 1 x 3inch glass slides;

Label one slide with the NCHS number as it appears on the EDTA blood tube;

Place a drop of blood about 2 to 3 mm in diameter about 1 inch from the end of the
labeled, clean, dry slide;

Use the second glass slide as a "pusher." Place this slide at an angle of 30o to 40o to
the specimen slide and then draw back the pusher slide to make contact with the
blood;

Allow the blood to spread toward the sides of the pusher slide and then push it
smoothly and lightly toward the opposite end of the specimen slide, drawing the
specimen behind it in a thin film;

A satisfactory smear is narrower than the slide. It is smooth, with no ridges, waves,
holes or finger-like projections at the end. When held to the light it has a feathery
edge;

Repeat the above procedure to prepare a duplicate slide; and

Allow the smears to air dry.
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5.10.2 Recording Results of Blood Smear Preparation

Access the Hematology Data Entry Screen (Exhibit 5-10) to enter the results of the blood

smear preparation into the automated system. Refer to the Hematology section of the Laboratory

Automation Manual for specific instructions.

You must also record the results of the blood smear preparation on the Hematology

Worksheet (Exhibit 5-11) in column labeled "Blood Film". Circle the number "1" box next to "Yes" if

you prepared both blood slides. Circle the number "2" box next to "No" if you did not prepare two blood

slides and use the "Comments" area to indicate whether one slide or no slides was done and to explain

why two slides were not prepared.

5.10.3 Storing Blood Smears

Blood smears are stored in numbered slide boxes in numerical ascending ID order by session.

One slide is stored in a box which is sent to CDC as soon as it is full. The duplicate slide is stored in

second slide box which is kept on the MEC until the end of the stand and then sent to CDC as a backup

in the event that the first slide is lost or broken.

Before you store the slides in the slide boxes, you must use the automated system to assign

a bar-coded label to each slide box. Refer to the Hematology section of the Laboratory Automation

Manual for specific instructions on assigning numbers to slide boxes. The number which the computer

assigns to a slide box corresponds to one of the barcoded storage box and shipper labels which are given

to the laboratory at the beginning of each stand. Label each slide box with the appropriate designated

barcoded label.

You must enter the results of the blood smear preparation into the automated system to assign

a blood smear to a numbered slide box. After you have entered the results of the blood smear preparation,

place each blood smear in the appropriate numbered slide box.
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6. URINE SPECIMEN PROCESSING

6.1 Introduction

The purposes of urine collection and processing are to: (1) perform a pregnancy test for

females aged 20 to 59 years, and (2) allocate urine to processing/storage tubes for transport to contract

laboratories where samples will be analyzed for urinary cadmium, creatinine/

microalbumin, urinary drugs (for SPs 18 and over), urinary iodine, urinary arsenic and phenols.

A urine specimen will be collected from all SPs 6 years of age or older. At least 25 ml will

be needed for SPs aged 6-17, while 40 ml will be needed from every SP age 18 and over. (For women

aged 20-59, an additional 5 ml is needed for a pregnancy test.) An additional 40 ml will be needed from

the volunteers aged 20-59 who participate in the volatile toxicants study. To collect the urine specimen,

the coordinator will ask each SP aged 6 and over to void at the same time that the SP changes clothes or

within 45 minutes after arrival at the MEC. This initial urine specimen will be collected and transported

to the laboratory by the coordinator as soon as it is available. If the urine specimen is less than is needed

for an SP, you must inform the coordinator of this by writing the SP’s ID on the Second Specimen

Notification Form (Exhibit 6-1). This will alert the coordinator to ask the SP to void at the same time

the SP changes back into her/his street clothes. This second urine specimen will be collected and

transported to the laboratory by the coordinator.

The following instructions should be explained by the coordinator to the subject prior to urine

collection:

Wash hands with soap and water;

It is important that the inside of the cup and cap not be touched or come into contact
with any parts of the body or clothing or external surfaces; and

Exposure to air should be minimized.
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Exhibit 6-1. Second specimen notification
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6.2 Equipment and Supplies

The following equipment and supplies will be used in collecting and processing urine

specimens:

4 1/2 oz. plastic cups with lids (urine specimen cups);

Transfer pipettes;

Labels;

2.0 ml Nalgene vial;

4.5 ml vial;

15 ml polystyrene conical bottom centrifuge tubes (15 ml Falcon tubes);

60 ml Wheaton vials, stoppers and seals;

Crimper;

Second Specimen Notification Forms; and

Pregnancy Test Results Cards.

6.3 Specimen Allocation

The allocation of urine specimens for NHANES III will be done for:

Pregnancy test;

Cadmium;

Creatinine/Microalbumin;

Urine drug test (anonymous);

Urinary iodine;

Urinary arsenic; and

VOC-Phenols.
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The urine processing protocol is summarized in Exhibit 6-2. The procedures for allocating

the urine sample for each of these tests are described below:

For women aged 20-59, aliquot 5 ml of the specimen to perform the pregnancy test
(see Chapter 7).

Aliquot 10 ml of the specimen for the cadmium assay into 15 ml vial, U-1.

Pour 2.5 ml for creatinine/microalbumin into a 4.5 ml vial, U-2. Do not pipet the
urine. Do not overfill this vial. The specimen will expand upon freezing and, if the
vial is too full, force the cap off or crack the tube.

Aliquot 10 ml for urinary iodine into a 15 ml vial, U-3.

For all SPs aged 18 or over, pour 15 ml of urine into a 15 ml Falcon tube, U-D.Do
not label this tube with an SP ID #. The tube will be labelled with a Z label when
the results of the urine processing are entered in the automation system (see Section
6.4). Refer to Appendix G for instructions on assigning Z numbers.

Check with the phlebotomist; if SP is not in the volatile toxicants sample, discard the
remainder of the initial urine specimen.

If SP is in the volatile toxicants sample, process the remaining urine for vials U-4, U-5
and U-6 as described below:

- Aliquot 10 ml of the specimen Urinary Arsenic into a 15 ml vial, U-4.

- Pour 30 ml of urine for Urine Phenols into a 60 ml Wheaton vial, U-5, as
follows: The Wheaton vials, stoppers, and seals are packed four to a ziplock
bag to prevent contamination. Remove the vials from the bag one at a time as
they are needed and reseal the bag. Label the Wheaton vial with an SP ID
number label and a U-5 label. Pour off 30 ml of urine into the labeled vial. Do
not pipet the urine. Insert a teflon coated gray stopper snugly and evenly into
the vial. Place the aluminum seal over the stopper so that it lies flat. Attach
the crimper snugly over the seal and squeeze the handle until a secure seal is
achieved. Test the seal by determining that it cannot be easily turned by hand.

- Aliquot 1-2 ml of urine for Creatinine into a 2 mlNalgene vial, Vial U-6.

- Write the time you fill vials U-4, U-5, and U-6 on the vials.

- Record the results of urine specimen allocation (see Section 6.5). Be sure to
indicate if the volatile toxicant vials came from a second urine specimen (see
Section 6.4) instead of the initial specimen.
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Exhibit 6-2. NHANES III urine processing protocol
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If you don’t know whether or not the SP is in the Volatile Toxicants sample, i.e., the
blood draw has not been done yet, refrigerate the remainder of urine until you know.
Then process the urine accordingly.

6.4 Requesting Second Urine Specimens

If there is not enough urine remaining in the initial urine specimen to fill all of the urine

tubes, fill as many vials as possible and then complete a Second Specimen Notification Form to alert the

MEC Coordinator to request a second specimen from the SP. To complete this form:

Record the date in the upper right hand corner;

Record the session code number beneath the date, i.e.,
"01" for morning,
"02" for afternoon,
"03" for evening;

Record your ID number beneath the session code; and

Record the SP’s ID number on the first available blank line.

Note: You should ship any partially filled urine tubes, except U-D, to the contract laboratories.
Tube U-D must contain at least 15 ml before it can be shipped to Columbia.

6.5 Recording the Results of Specimen Allocation

Use the Urine Processing Data Entry Screen and the Hematology Worksheet to enter the

results of urine specimen allocation (Exhibit 6-3). See Chapter 6, Urinalysis, of the Laboratory

Automation Manual for specific procedures to use the Urine Processing Data Entry Screen.

For each person aged 6 and above, complete the Hematology Worksheet as follows:

Record the date in box number 2 and your tech ID number in box number 5 in the
upper right hand corner.

Then, for each SP, record the sample ID number, age, sex and date of exam from the
Daily Appointment Schedule.
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Exhibit 6-3. Urine processing data entry screen
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Circle the number of the last urine vial filled. If the specimen was not allocated
according to protocol, you must enter the amount aliquoted in ml and comments
explaining the reason for departing from the protocol. Comment codes are provided
below for your convenience.

U01 = Unable to collect
U02 = QNS
U03 = Old specimen
U99 = Other (SPECIFY) (You must specify a reason if you use code

U99.)

Please note: If you receive a urine specimen and no blood specimen for an SP, record
"99 Urine Only" in the comments section of the Hematology Worksheet and
Hematology Data Entry Screen. Be sure to enter all comments on the Hematology
Data Entry Screen in lower case letters only.

You must then record the appropriate exit code for the urine collection in the automated

system. The list of exit codes for the urine collection is given in Exhibit 6-4. Select the most appropriate

result for the procedure.

If a partial urine sample is obtained and a second sample is collected, change the results of

urine specimen allocation in the automated system and on the Hematology worksheet.

6.6 Specimen Storage

After you fill the vials and enter the results of the urine specimen allocation, you must

prepare to store the vials. Place the vials in the appropriate racks which have been labeled with the

contract laboratory destination. Freeze all the specimens, except U-D vials which should be refrigerated,

until shipment.

At the end of the session check your work by using the "View Urine by Destination" screen.

Then transfer the vials to the appropriate storage bags. Vials are stored in bags according to the site to

which they will be shipped. Store the vials as indicated in Exhibit 6-5.
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Exhibit 6-5. Storage protocol for urine
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The "View Urine by Destination" screen will display a list of urines processed during the

session by destination. For example, to check your work for all U-1s processed during the session, follow

the steps below.

Enter destination "U" for CDC U-1 urines.

Type <2>, <Enter>, <1>, <Enter> to view filled urine tubes that have not been
shipped.

The urines will be listed in ascending SP ID order by date and session with the most
recent session and the lowest ID numbers at the top of the screen.

Make sure that the ID numbers of the urines in the rack match exactly the ID numbers
for the urines listed on the screen.

6.7 Responding To SP’s Concern About Urine Drug Testing

When questions concerning the urine drug test are raised by the SPs, it is important that you

are prepared to answer them. Therefore, if you are asked questions about NHANES III and drug testing,

we would like you to do the following:

If the SP has not already read the SP Brochure, have him or her read the question and
answer on page six of the brochure that deals with drug testing:

Q - Will I receive the results of my drug use test?

A - No. The test for NHANES III is being done to tell us how many people in the
United States are currently using marijuana, cocaine, opiates, amphetamines, or
phencyclidine for medical or other reasons. To protect your privacy, no
information to identify you will be attached to the urine specimens tested for
drug use. Therefore, your results will be anonymous.

If further information or reassurance is needed, read and hand to the respondent the
Drug Testing Information Sheet (Exhibit 6-6). This card will be encased in a plastic
cover and is not to be left with the respondent but is provided for the respondent to
read while he/she is in your room.

If the respondent has further questions/concerns about the drug testing, provide him
or her with your Stand Coordinator’s office phone number. If the SP has further
questions which cannot be answered by the Stand Coordinator, provide him or her with
the following NCHS name and number: Dr. Marsha
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Exhibit 6-6. Drug Testing Laboratory Sheet

DRUG TESTING IN NHANES III

NHANES is a survey that looks at the health of the United States population as a whole. The

survey studies many important health problems such as diabetes, allergies, arthritis, high blood pressure

and high blood cholesterol. Since drug use has a major impact on health, scientists need to know how

widespread the drug use is. Therefore, all survey participants who are 18 years old or older will receive

this test.

Your drug test sample will be put into a test tube that does not have your name or any

information that could identify you attached to it. This means that we cannot tell you or anyone else the

results of your test.

This study is not interested in any one person’s test results but rather in drug usage in the

total population. This means that the results of your tests will be combined with the results of thousands

of others and only a total result will be reported.
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Davenport, National Center for Health Statistics, 301-436-8267 (SPs may call collect).

As you do with other potentially sensitive issues, do not attempt to answer questions
based on your own knowledge as it may lead to unnecessary concerns on the
respondent’s part and impede the interview.

If the respondent has concerns about someone obtaining the results of his or her test,
point out that the testing is anonymous and we will not be able to tell anyone, even
the respondent, about the results.

If the respondent insists that he/she will participate in the MEC exam except for the
drug testing, accept this and note "No Drug Test" on the top left of the Control
Record. Then inform the coordinator and the urine processor.

Anytime the drug test is brought up we would like you to record it on the NHANES
III Question Log Sheet (Exhibit 6-7). Please document your conversation with the SP
thoroughly. The completed NHANES III Question log sheet will be sent to the
Director, MEC Operations at Westat at the end of the stand.
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Exhibit 6-7. NHANES III Question Log Sheet
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7. PREGNANCY TEST

7.1 Introduction

A pregnancy test must be done for each woman aged 20 to 59. This test must be done prior

to scheduling the woman for x-rays and bone density testing to ensure that onlywomen who test negative

on this pregnancy test receive the x-ray and bone density examination components.

7.2 Equipment and Supplies

7.2.1 General Description

We will be using the TANDEM ICON II hCG Immune Concentration Assay for the pregnancy

test. The supplies for this are listed below:

Urine samples in vial;

Test cylinder;

Antibody conjugate (Bottle A);

Substrate Reagent (Bottle B);

Wash Concentrate (Bottle C);

Transfer pipettes;

Distilled water; and

Negative and positive urine controls.

ICON II hCG Test Cylinders, liquid reagents and Wash Concentrate should be refrigerated at

2-8oC (36-46oF) until the expiration date of the kit. Remove the reagents from the refrigerator at the

beginning of each session to allow them to come to room temperature. Return them to the refrigerator

at the end of each session.
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Substrate Reagent (Bottle B) is light sensitive and should be stored in the dark. The Substrate

Reagent should be colorless.If it has turned blue, it must be replaced.

ICON II hCG is intended forin vitro diagnostic use. Donot mix components from different

kit lots.

The Substrate Reagent and the Wash Concentrate contain sodium azide which may react with

lead or copper plumbing to form potentially explosive metal azides. When disposing of these reagents,

always flush with running water for five minutes to prevent azide build-up.

NOTE: Any urine specimen is appropriate for hCG
testing, but the first morning urine is optimal because it
generally contains the highest concentration of hCG.

Urine specimens are collected in clean, plastic containers. The specimens must be assayed

immediately.

7.2.2 Principles of Operation

The ICON II hCG Assay for confirming pregnancy is based on detecting elevated levels of

human chorionic gonadotropin (hCG), a hormone which the placenta begins to produce in increasing

amounts about ten days after fertilization12. It incorporates monoclonal antibody technology, the ICON

Immuno-Concentrator testing cartridge, and an internal Positive Reference to allow for rapid, visually

interpreted, semi-quantitative hCG test results.

The ICON II hCG Assay detects hCG in urine by using two different monoclonal antibodies

which react with two different regions of an hCG molecule. The first of these antibodies is contained in

the Test Zone of the ICON II membrane and serves to capture and immobilize any hCG molecules

present. The second antibody to hCG is chemically linked to the enzyme alkaline phosphatase and binds

1 Patents pending.
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to another site on the immobilized hCG molecules. The hCG molecules are "sandwiched" at the Test

Zone between the membrane-linked antibodies. Alkaline phosphatase linked antibodies which havenot

bound to immobilized hCG molecules are removed, so that the only enzyme remaining at the Test Zone

is that which was incorporated in the hCG sandwiches. To detect this remaining enzyme, a color

developer is added which becomes blue in the presence of the enzyme. The intensity of blue color is

directly proportional to the amount of enzyme that was specifically bound to the membrane, which in turn

is proportional to the amount of hCG that was present in the specimen.

Each TANDEM ICON II hCG Assay incorporates a unique feature, the Positive Reference

Zone. A test result is interpreted by comparing the color development found at the Test Zone with that

observed at the internal Positive Reference Zone. The color development produced at the Positive

Reference Zone has been adjusted to a level such that specimens containing 50 mIU hCG/ml yield an

equivalent or darker color. Assay variables that cause a darker or lighter color to develop at the Test Zone

also produce the same effect at the Positive Reference Zone. Additionally, the Positive Reference Zone

serves as an internal assay control since it turns blue only if the reagents were added correctly and were

performing properly.

With the Immuno-Concentrator and the internal Positive Reference, the ICON II hCG Assay

can be performed quickly and simply without special instrumentation. A matched pair of monoclonal

antibodies which, in combination, are specific for the hCG ensures a high degree of sensitivity without

cross-reactivity to homologous hormones.

7.3 Procedures for the Test

Follow the procedures below to conduct the urine pregnancy test.

Pour off 5 ml of the initial urine specimen into a 15 ml Falcon tube.

Label the Falcon tube with an SP ID label.

Inspect theinitial urine specimen:

- If the specimen is turbid, centrifuge it prior to testing at 2500 RPM for 5 minutes.
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- If the specimen contains particulate matter, such as salts which have settled out
of solution, do not shake or disturb it. Pipette samples from the clear supernatant.

Label the test cylinder with an SP ID.

Use a new transfer pipette with a new, unused, disposable tip to draw up about 2 ml of
the initial urine specimen.

Slowly dispense5 drops of urine sample onto the center of the ICON II hCG membrane,
allowing each drop to absorb into the membrane before adding the next.

Dispense3 drops from Bottle A (Antibody Conjugate) in rapid succession onto the ICON
II membrane so that reagent covers the entire surface of the membrane. (Do not allow
the tip of Bottle A to touch the membrane surface.)

Set timer for one minute.

After one minute dispense Wash Solution from Bottle C by directing the flow toward the
inner well of the test cylinder. (Donot dispense Wash Solution directly onto the filter
membrane.)

Fill the cylinder up to the edged fill line.

Wait for complete drainage of Wash Solution before adding the next reagent
(approximately 30 seconds).

Dispense3 drops from Bottle B (Substitute Reagent) in rapid succession onto the ICON
II membrane so that reagent covers the entire surface of the membrane. (Do not allow
the tip of Bottle B to touch the membrane surface.)

Wait 2 minutes.

Stop the color development by filling the cylinder up to the fill line with Wash Solution
(Bottle C).

With the indicator mark, P, facing you, observe the color development at the Test Zone
and the Positive Reference Zone.

Interpret the results as follows:

- Negative Result- A specimen that does not produce a circular blue spot in the
Test Zone is negative for the presence of hCG.

- Positive Result- A specimen that produces a circular blue spot of any intensity
in the Test Zone is positive for the presence of hCG and should be reported as
"positive."

- Invalid Test - For the test to be valid, the Positive Reference Zone must appear
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as a discernible blue spot within two minutes after the addition of the Substrate.
The absence of color development at the Positive Reference Zone indicates that
the reagents were added incorrectly or were not performing properly. If this
occurs, the specimen should be retested using a new cylinder.

NOTE: ICON II hCG is designed to provide for internal quality control of the wash step.
If light blue color develops over the entire membrane, inadequate washing has occurred.
If this blue background interferes with the interpretation of results, the specimen should
be retested using a new cylinder.Random blue specks on the membrane should not
be interpreted as a positive result.

Complete a Pregnancy Test Card (Exhibit 7-1) for all SPs who receive a pregnancy test.
Give the completed card to the MEC coordinator. Notify the coordinator of all invalid
and positive pregnancy test results.

7.4 Quality Control

Good laboratory practices include the use of control specimens to ensure proper kit

performance. Test negative and positive urine controls containing hCG at concentrations of 0 and 50

mIU/ml daily, just prior to performing the first examinee pregnancy test of the day.

Record the following information on the ICON QC Log (Exhibit 7-2):

MEC : Record the number of the MEC.

Stand #: Record the number of the current stand.

Stand Location: Record the location of the current stand.

Year: Record the year of the NHANES III survey.

Date: Record the month and day you performed the quality control test.

Tech ID: Record your 4-digit tech ID.
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Exhibit 7-1. Pregnancy test card
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Exhibit 7-2. ICON QC log
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Negative Control For each type of control, circle one
Positive Control: number to indicate if the result of

testing each control is negative (0),
positive (1) or invalid (9).

Eligible SPs?: Check this box if the controls were
not run because there were no
female SPs aged 20-59 examined
that day.

Repeat the control if you do not get the expected result. If you fail to get the expected result,

use a different lot of control if available. If you still fail to get the expected result, discard the entire lot

of pregnancy test kits and begin testing a different lot of kits.

Document the use of the pregnancy test kit and the urine control kit on a Supply Use Control

Log (Exhibit 3-6). Keep a separate log for each type of kit. Record the date a new kit is opened, the lot

number of the kit, the expiration date and your tech ID.

7.5 Recording the Results

Use the Pregnancy Test Data Entry Screen to enter the results of the ICON II pregnancy test

(Exhibit 7-3). Refer to the Urinalysis section of the Laboratory Automation Manual for specific

instructions.

You must also record the results of the pregnancy test on the paper version of the Hematology

Worksheet (Exhibit 5-12), following the specifications listed below.

If you have not already done so, enter the date and your tech ID number in the upper
right corner.

Enter the SP’s ID number, age, sex, and date of exam from the Daily Appointment Log.

Enter the appropriate code to indicate whether the test result was:

Negative = 0
Positive = 1
Invalid test = 9
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Exhibit 7-3. Pregnancy test data entry screen
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If the results of the first test were invalid, document this, repeat the test and enter the results

of the second test.

If the test cannot be performed for any reason, e.g., the ICON II pregnancy test kit is out
of control or expired, record the information in the comments section.

Enter any additional comments.

NOTE: If the results are positive or invalid or the test cannot be performed, inform the
coordinatorimmediately.
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8. SPECIMEN SHIPMENT

8.1 Introduction

Blood and urine specimens are shipped to a variety of contract laboratories three or five times

a week in double-sided polyfoam and corrugated cardboard shippers with dry ice or synthetic ice (wet ice),

a copy of a Shipping Transmittal, and a floppy diskette . The specifications for the shipment of blood

and urine specimens to each contract laboratory are given in Exhibit 8-1, the Shipping Protocol.

The MEC Manager determines which express mail service you will use to ship packages and

the times to ship them. Packages should be shipped using Federal Express, if possible. If this is not

possible, use Express Mail Service, Priority Mail, or Air Mail Special delivery. The MEC Manager also

arranges for the delivery of dry ice on shipping days. It is your responsibility to confirm the arrangements

for shipping and dry ice delivery with the MEC Manager when you arrive at a stand.

The chief technologist will work with the MEC Manager and the contract laboratories to

determine exactly which days specimens will be shipped to the contract laboratories. As a general rule,

most specimens should be packed and shipped on split shift days once a week. Exceptions are listed in

Exhibit 8-1. All specimens should be received at their respective destinations within 3 days of the time

they are packed except vials 28 and 31. Vial 28 should be received at its destination the day after it is

packed while Vial 31 should arrive within 2 days after it is packed. The 3 day limitation may conflict

with off days, holidays and vacation. If you encounter a conflict with the shipping schedule and your

working schedule or the contract laboratory schedule, consult your MEC manager.

8.2 Equipment and Supplies

To ship the specimens you will use a variety of equipment and supplies, which are listed below:

Barcoded shipping labels;
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Large styrofoam shippers;

Medium styrofoam shippers;

Dry ice chips;

Cryo gloves;

Eye shields;

Hammer;

Unprinted newsprint;

Packing material;

Absorbent packets;

Plastic bags;

Rubber bands;

Paper clips;

Synthetic ice pellets;

Floppy diskettes;

Floppy diskette mailers;

Pens;

Shipping Transmittal Forms;

Filament tape;

Index cards;

Cards with labels which state:
Keep Frozen,
Refrigerate,
Human Blood, and
Contains Dry Ice ORM-A UN-1845;

Contains Blood Samples for Medical Use (stamp or label);

Pretyped Federal Express Mail address labels for each NCHS contract laboratory;
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Pretyped regular mailing labels for each NCHS contract laboratory;

Pretyped Field Office return address labels; and

"Memorandum to NCHS Contract Laboratory" forms.

8.3 General Instructions

Medical technologist 3 is primarily responsible for packing and shipping the specimens to the

various laboratories on a given day. He/she is assisted as necessary by the other laboratory technologists

in performing each of the steps listed below to complete the shipping procedures.

At the beginning of each stand, send a list of the anticipated shipping schedule for the
stand to each contract laboratory that receives specimens on dry ice.

On the day before or on the morning of a given shipping day, prepare the Shipping
Transmittal (Exhibit 8-2) and floppy diskette for each shipper being sent to a contract
laboratory.

Assemble the Shipping Transmittal, floppy diskette, pretyped Federal Express label,
pretyped contract laboratory address label, pretyped return address label, assorted
"warning" labels and the "Memorandum to NCHS Contract Laboratory" form (Exhibit 8-
3) for each shipper. Include other forms as appropriate. Clip all materials together until
you are ready to pack the shippers.

Collect the shippers from the compartments under the MEC.

Pack the shippers with the specimens, absorbent material, newsprint (padding), and a
sufficient supply of dry ice or synthetic ice as appropriate (see Section 8.5).

Complete the "Memorandum to NCHS Contract Laboratory" forms (Exhibit 8-3). Write
the MEC laboratory phone number in the space provided and underneath write the name
of the Chief Medical Technologist.

Place the appropriate Shipping Transmittal and floppy diskette with a copy of the
"Memorandum to NCHS Contract Laboratory" form and any other data collection forms
on the polyfoam lid of shipper and place the lid on shipper. Secure the polyfoam lid with
tape.

Place the cardboard lid on the top of the polyfoam lid. Secure the lid to the shipper with
strapping tape.

Weigh each shipper, record the weight of the contents of the shipper and the weight of
the dry ice on the Federal Express label.
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Exhibit 8-2. Sample shipping transmittals
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Label each shipper with the appropriate Federal Express label, contract laboratory address
label, Field Office return address label and warning labels.

Retain three copies of the Shipping Transmittal for each shipper. File two copies in the
MEC laboratory files and mail one copy separately to each contract laboratory as a
backup trace copy in case of lost shipments.

When the NCHS contract laboratory personnel receive the shippers, they will unpack the

specimens and send the shippers, synthetic ice and absorbent packets back to the field office. The MEC

Manager will return the shippers to the storage compartments under the MEC and return the synthetic ice

and absorbent material to you.

8.4 Preparation of Shipping Transmittals and Floppy Diskettes

Each shipper must include a Shipping Transmittal (Exhibit 8-2) and a floppy diskette, both of

which list the inventory of the specimens in the storage boxes/bags contained in the shipper. If possible,

you should prepare the Shipping Transmittals and floppy diskettes the day or evening before you are going

to ship to avoid any last minute confusion on shipping day. It is also helpful to prepare the transmittals

when the MEC is not in session. The process will take less time with only one component accessing the

Vaxmate. Follow the steps listed below to prepare the Shipping Transmittals and floppy diskettes.

Use the automated system to select a destination.

After you enter your selection, the automated system will assign a shipper number to the
destination. Locate the corresponding numbered, barcoded shipper label and attach it to
an index card. Write the vial number(s) and the contract laboratory on the card. You will
use this card (shipper number card) to label the shipper.

If you are shipping blood vials or blood and urine vials to a contract laboratory, the
automated system will display, in numerical order by date and session, a list of the storage
containers with vials that have been filled but not shipped.

If you are shipping only urine specimens to a contract laboratory, the computer will
display, in numerical order by date and session, the list of urine vials which have been
filled but not shipped.

Select the specific storage containers or urine vials that you are shipping to the selected
destination.
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After you enter your selection, the automated system will assign each storage container
or vial that you selected to the numbered shipper and create an inventory of the shipper
which can be transmitted to paper or floppy diskette.

Print the Shipping Transmittals. You should have the shipping transmittal in hand before
you use the VAXmate to transmit the information to a floppy diskette.

- When printing Transmittals for CDC miscellaneous blood and urine, always print
the U-1 transmittal beforeprinting the CDC miscellaneous blood transmittal.

Use the Vaxmate to transmit the shipper inventory to a floppy diskette.Always use
double-sided, double-density diskettes. Do not use high density diskettes. You must
finish printing the transmittal and floppy diskette for one shipper before you can begin
to print the transmittal for another shipper.

Label the floppy diskette with the specimen shipment date, the stand number, the shipper
number and the contract laboratory destination. Do not write directly on the floppy
diskette. Write on the floppy diskette label and then place the label on the diskette.

Assemble the Shipping Transmittals and the floppy diskettes (in their mailers) and the
"Memorandum to NCHS Contract Laboratory" form with the appropriate address labels,
return address labels, data collection forms, and Federal Express labels for each contract
laboratory destination and set them aside until you are ready to pack and label the
shippers.

Please note: Detailed instructions for using the automated system to assign shipper
numbers, select storage boxes or urine vials to be shipped and for printing Shipping
Transmittals and floppy diskettes are given in Chapter 8 of the Laboratory Automation
Manual.

8.5 Packing the Shippers

Most of the shipments require dry ice to keep the specimens frozen during shipment (see

Exhibit 8-1). It is the MEC Manager’s responsibility to supply you with dry ice chips for shipping

specimens. Well in advance of a scheduled shipment, the third technologist should estimate how much

dry ice will be needed for the shipment and tell the MEC Manager. Store the dry ice in an extra shipping

container until it is used. When handling dry ice, wear cryo gloves to avoid burning your hands. Also

wear an eye shield when filling bags with ice chips.
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Federal regulations require that the shippers of all blood, urine and other liquid diagnostic

specimens package such items following certain regulations and packaging procedures. The federal

regulations include:

A watertight primary receptacle e.g., sealed cryovial, sealed vacutainer, sealed 15 ml
falcon tubes, and sealed Wheaton vials;

A watertight secondary packaging e.g., a sealed plastic storage bag;

Absorbent material placed between the primary receptacle and the secondary receptacle;
If multiple glass primary receptacles are placed in a secondary packaging, they must be
wrapped individually to ensure that contact between them is prevented;

The absorbent material must be sufficient to absorb the entire contents of all primary
receptacles;

It is the responsibility of the shipper to ensure that adequate absorbent material is used;
and

A sturdy outside packaging constructed of corrugated fiberboard, metal or wood must be
used.

The federal packaging procedures are provided below.

To pack the primary and secondary receptacles, do the following:

- 2 inch or 3 inch storage box(es)

Place the vials in the storage boxes, separating them using the grids provided.
Secure the top of the box to the bottom with a rubber band. Place the box in a
plastic bag, add one absorbent packet and then seal the bag.

- Gallon size sealable plastic bags

8 ml leukoprep tubes and 10 ml gray top tubes- Separate the vials from each
other by placing them in the foam blood vial storage containers. Place the vials,
rubber banded together by session, in a plastic bag. Once the primary bag is
sealed, place several bags in one gallon-sized bag, add an absorbent packet and
then seal the bag.

CDC Vials - Place the 4 ml SSTs in a foam blood vial storage container before
rubber banding it with the other CDC vials for that SP. Put the vials in a plastic
bag. Once the primary bag is sealed, place several bags in one gallon-sized bag,
add one absorbent packet, and seal the bag.
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Volatile Toxicants Urines - Place the 15 ml falcon tube in a foam blood vial
storage container. Rewrap the Wheaton vials in the bubblewrap they were packed
in. Rubber band the three urine tubes together and place in a plastic bag. Once
the primary bag is sealed, place several bags in one gallon-sized bag and add one
absorbent packet before sealing.

To pack a large or medium shipper container with dry ice, follow the steps listed below:

- Place a layer of chipped dry ice in the bottom of a shipper;

- Pack the specimen storage bags or boxes tightly in the shipper to prevent them
from moving;

- Use newsprint to fill holes and to even the top to 4-1/2" from the top rim of the
shipper;

- Place chipped dry ice on top so that the shipper is filled with dry ice to 1/4"
below the rim;

- Pack the sides with crumbled newsprint;

- Place the polyfoam lid on top of the polyfoam bottom and secure it with
strapping tape;

- Place a plastic envelope containing the appropriate Shipping Transmittal, any
other paper forms (see below) and a mailer containing the floppy diskette on top
of the polyfoam lid. Secure both with scotch tape;

- When shipping volatile toxicants urines (Vials U4-6), the completed Chemical
Exposure Questionnaires should be included with the shipment. An NHANES
Record of Transmittal Form should be completed for the Chemical Exposure
Questionnaires (see Section 8.8 for instructions). The white copy of the
transmittal should be included in the shipment with the Questionnaires. The
yellow copy should be sent to Westat at the end of the stand. The pink copy
should be given to the MEC Manager who will mail it to NCHS at the end of the
stand;

- When shipping CDC miscellaneous blood samples, the white copy of the
Hematology Worksheet, a copy of the Hematology Log and the corresponding SP
histograms should be included with the shipment. Also include the U-1 urines
and the corresponding transmittals and floppy diskettes;

- Secure the outer carton lid with strapping tape;

- Weigh the shipper on the scale in the body measurements room. Assume the
specimens weigh approximately 5 lbs. Subtract 5 lbs from the total weight of
the shipper to obtain the weight of the dry ice. Each large shipper should contain
at least15 lbs of dry ice;
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- Record the total weight of the shipper on the appropriate Federal Express label;

- Record the weight of the dry ice on the Federal Express label and an ORM-A
label;

- Send a separate copy of the Shipping Transmittal to the recipient of the shipment.
(Include the yellow copy of the Hematology Worksheet and a copy of the
Hematology Log with the copy of Shipping Transmittals for CDC bloods and U-1
urines sent under separate cover to the CDC Serum Bank.); and

- Keep two copies of the Shipping Transmittal until the end of the stand, at which
time one copy is sent to NCHS and one copy is sent to Westat.

Some shipments require a coolant to keep the specimens cold but not frozen during shipment

(see Exhibit 8-1). For these shipments, enough frozen synthetic ice pellets should be added to the shipper

to keep specimens cold for the length of time they will remain in the shipper. Keep approximately 30

pounds of synthetic ice pellets in the freezer at all times, replacing it as it is used.

To pack a shipper with frozen synthetic ice follow the steps listed below:

Place several inches of synthetic ice in the bottom of the shipper;

Place the specimen storage container in the shipper on top of the synthetic ice;

Add another layer of synthetic ice;

Completely surround the storage container with synthetic ice;

Use packing material to pack the shipper tightly so that the contents cannot move around;

Place the polyfoam lid on top of the polyfoam bottom and secure it with strapping tape;

Place a plastic envelope containing the Shipping Transmittal and a mailer containing the
appropriate floppy diskette on the top of the polyfoam lid and secure with scotch tape;

Secure the cardboard carton lid with four 4-inch pieces of strapping tape;

Weigh the shipper on the scales in the body measurements room;

Record the total weight of the shipper on the appropriate Federal Express label;

Send a separate copy of the Shipping Transmittal to the recipient of the shipment; and

Keep two copies of the Shipping Transmittal until the end of the stand, at which time one
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copy is sent to NCHS and one copy is sent to Westat.

8.6 Labeling Shippers

All shippers must be labeled with a barcoded shipper label, a Federal Express label, a contract

laboratory address label, a return address label (Westat Business Reply Label for all contract laboratories

except SRA Technologies and any CDC destination) and the following notice: "Contains Blood Samples

for Medical Use". In addition, all shippers should be labelled with the appropriate warning labels as

follows:

Shippers containing dry ice should be labeled with a "Contains Dry Ice" label, a "Keep
Frozen" label and an ORM-A UN 1845 label;

Shippers containing frozen synthetic ice should be labeled with a "Refrigerate" label; and

Shippers containing whole blood, serum or plasma specimens should be labeled with a
"Human Blood" label.

The Federal Express labels, the contract laboratory address labels and the Field Office return

address labels to be used at each stand are prepared in advance by the Field Office staff and given to you

by the MEC manager when you arrive at the MEC. It is your responsibility to make sure the labels are

correct. Use the list of contract laboratory addresses (Exhibit 8-4) to check the contract laboratory address

labels and the recipient addresses and telephone numbers on the Federal Express labels. Verify the

accuracy of the Westat Federal Express account numbers, the current Field Office address, and the MEC

Manager’s telephone number with the MEC Manager.

The contract laboratory address labels, the Field Office labels and the Westat Warehouse

address labels will be prepared in advance at Westat and sent directly to the MEC in care of the Chief

Technologist.

For shipments with only one shipper per contract laboratory, follow the instructions below to

label shippers.

Complete the section of the Federal Express label which requests the weight of the
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contents of the shipper, and if applicable, the section which requests the weight of the dry
ice contained in the shipper.

Place the Federal Express label with the appropriate contract laboratory address in a
plastic Federal Express window and attach the window to the cardboard lid of the shipper.

For all destinations, except SRA or any CDC destination, create a return address card by
recording the contract laboratory number (see Exhibit 8-4) as well as the stand number
on a Westat business reply label. For example, shipments to Johns Hopkins University
during stand 145 would be marked 1-145.

If you are shipping specimens to SRA Technologies or any CDC destination, do not use
a Westat business reply label as the return address card. Attach a current field office label
to a 5" x 7" index card for the first half of the stand and attach a Westat warehouse
address label to a 5" x 7" index card for the second half of the stand.

Place the return address card in a second Federal Express plastic window. Attach the
second Federal Express plastic window to the cardboard lid of the shipper.

Place the appropriate shipper number card on top of the return address card.

Place the appropriate warning label card on top of the shipper number card and attach the
plastic Federal Express window to the lid of the shipper.

If for any reason the specifications for the Federal Express forms change during the stand and

the forms cannot be retyped by the field office staff, you must prepare the entire form by hand before

shipping specimens.
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Follow the steps listed below to prepare a Federal Express form (Exhibit 8-5) for specimen shipment.

1. - Sender’s Federal Express Account Number: Each stand location will have an
individual account number. Obtain the number from the MEC Manager at the
beginning of each stand.

- Date: Record the month, day, and year that the specimens are shipped.

- From: Print the MEC Manager’s name.

- Your Phone Number: Print the MEC Manager’s office phone number.

- Company: Print "Westat NHANES III Field Office "

- Street Address: Fill in the Field Office street address. You will be given the
Field Office address at the beginning of each stand by the MEC Manager.

- City, State, Zip: Fill in the city, state, and Zip code for the Field Office
location.

2. - Recipient’s Name: Fill in the name of the recipient for the appropriate
contract lab.

- Recipient’s telephone number: Fill in the recipient’s telephone number.

- Company: Fill in the name of the appropriate contract laboratory.

- Exact street address: Fill in the specimen shipment address of the appropriate
contract laboratory.

- City, State, Zip: Fill in the city, state and Zip code for the appropriate
contract laboratory.

3. - Your Billing Reference Information: Print the six character stand project
number.

- Payment: Check the box labeled "Bill 3rd Party Fed. Ex. Acct. No." and print
Westat’s Federal Express account number as follows in the space provided:
0200-0361-8.
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4. - Services: Check the box labeled "Priority 1, Overnight Delivery Using Your
Packaging."

- Delivery and Special Handling: If the shipment contains blood or urine to be
delivered to a contract laboratory on a Saturday, check Box 3, "Deliver
Saturday."

- If shipment is not to be delivered on Saturday, do not check Box 3.

- If the shipment contains dry ice, check Box 6, "Dry Ice," and indicate how
much the dry ice weighs, in lbs.

- Packages, Weight, Your Declared Value: Enter "1" for each shipper. Enter
the pound weight for each shipper. Round to the nearest pound. Leave the
"Declared Value" space blank. Enter the total number of packages and the
total weight.

5. - Release Signature: Leave the space blank.

Some shipments contain more than one shipper going to a single contract laboratory. Use

the Federal Express Multiple Package Service (MPS) (Exhibit 8-6) to label these shippers as follows:

Create an address card for each shipper to be mailed to the contract laboratory by
placing one of the contract laboratory address labels on an index card for each shipper.

If necessary, complete one Federal Express form as described above. Place it on one
of the shippers. Designate the shipper Number 1 of ____ (total number of shippers).

Obtain the Federal Express Multiple Package Service labels (see Exhibit 8-6).

Enter the shipment date and master Federal Express form number.

Sequentially label each shipper within the shipment starting with Package Number 2 of
___. (Package Number 1 will have the Federal Express form attached to it.) If all
five tracking numbers are not used, those numbers should be destroyed.

Place an entire seven-inch label that includes the barcode and customer package
tracking number on each of the address cards. Place an address card in a plastic
Federal Express window and place a window on the lid of each shipper except the
shipper which has the Federal Express form attached.

Destroy any unused MPS labels.
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After completion attach the MPS Sender copy (pink) to the Shipping Transmittal that
lists the contents of Shipper Number 1 of the shipment.

Attach the self-adhesive MPS trace copy to the trace copy of the Federal Express form.

Create a return address card and place the card in a plastic Federal Express window.

Place the appropriate shipper number card on top of the return address card in the
plastic window.

Place the appropriate warning label card on top of the shipper number card and place
the plastic Federal Express envelope containing all three cards on the lid of the
shipper.

8.7 Shipping Blood Slides

The duplicate blood slides which are prepared as back-ups for the automated differential are

stored in slide boxes in numerical ascending SP ID order by session. The first slide is stored in a

slide box which is shipped to CDC as soon as it is full. The duplicate slide is stored in a slide box

which is kept on the MEC until the end of the stand and then shipped to CDC. Slide boxes are

shipped to CDC with a copy of a Blood Slide Transmittal (Exhibit 8-7), which lists the contents of the

box. Follow the steps below to prepare Blood Slide Transmittals and to pack and ship slide boxes to

CDC during the stand or at the end of the stand:

Use the automated system to indicate the slide box you are going to ship to a specific
destination.

- Enter the destination CDC or MEC. Enter the type of material being shipped
(slides). The automated system will display a list of the numbered slide boxes
which contain slides for the specified destination;

- Select the number of the slide box or boxes you wish to ship. The automated
system will assign a shipper number to each box that you select;

Label each slide box to be shipped with its designated shipper number label;

Print a Shipping Transmittal for each slide box;

Tape each slide box closed and wrap it in a bench cover;
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Place a slide box and the appropriate Shipping Transmittal in a padded envelope and
tape the envelope shut;

Address slide shipments to CDC as follows:

CDC Serum Bank
Centers for Disease Control
602 Webb Gin House Road
Building B
Lawrenceville, GA 30245-5427
Attn: Serum Bank Branch

Suzette L. Bartley;

Take the packages to the field office for posting; and

Send one copy of the Shipping Transmittal to CDC Serum Bank under separate cover
and keep one copy in the MEC laboratory files.

8.8 End of Stand Shipments

At the end of each stand you are to empty the MEC laboratory files and separate the copies

of all the forms for Westat or NCHS according to the protocol for end of stand shipments (see Exhibit

8-8). If only one copy of a form is available, xerox it and address the original to NCHS and the

photocopy to Westat.

Address shipments for Westat to:

Westat, Inc.
1650 Research Blvd.
Rockville, MD 20850
Attention: C. Novak
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Address shipments for NCHS to:

National Center for Health Statistics
Presidential Building Room 900
6535 Belcrest Rd
Hyattsville, MD 20782
Attention: J. Findlay

Use the NHANES III Record of Transmittal Form (Exhibit 8-9) when mailing these forms

to NCHS. Use one transmittal for each type of form and complete the transmittal as follows:

- To: Record the appropriate Westat or NCHS address.

- Date: Record the date you are mailing the forms.

- Stand Number: Record the three-digit stand number.

- Total Number of Records: Record the total number of forms you are shipping
in the space provided.

- Total Number of Boxes: Record the total number of boxes containing the type
of form you are shipping.

- Completed by: Record your four-digit tech ID number.

- Type of Record: Enter the type of form you are mailing in the space
provided.

- Deck Number: Record the DECK number, if applicable, of the particular type
of form in the space provided (see Exhibit 8-8). If the form has no DECK
number, write "NA" (not applicable) in the space provided.

- Stand Location: Record the location of the stand in space provided.

- Examination Dates: Enter in the appropriate spaces the earliest and the latest
examination dates recorded on the forms you are mailing.

- Sample Numbers: Complete this section only if you are mailing the Home
Exam Venipuncture Questionnaire, the Coulter SP Results/Histogram Printout,
the Chemical Exposure Questionnaire, or the Venipuncture Questionnaire.
Circle the three-digit number which corresponds to the 4th, 5th and 6th digit of
the NCHS number for each form being sent, if applicable.
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Attach the white original of the NCHS transmittal form to the packet of forms for NCHS.

Attach the yellow copy with the forms for Westat. Give the pink copy to the MEC Manager who will

sent it with all other end of stand transmittal forms to NCHS. Give the packets of forms to the MEC

Manager who will take them to the Field Office to be posted.

8.8.1 Quality Control Records for NCHS

NCHS has requested that copies of several quality control records be sent to Dollie

Kendrick at the close of each stand. The original records which are normally kept in the workbook in

each MEC lab should remain in place, but copies of the pertinent records for the stand should be made

and sent to her. The records Dollie should receive are as follows:

MLA Pipette QC Log;

LFBSC Log;

Unusual Occurrence Form;

Laboratory Centrifuge QC Log;

Freezer/Refrigerator Log;

Room Temperature QC Log;

IQAP Data Collection 4C Control Forms;

Coulter Electronics Action Log;

Scheduled Cleaning Procedures and Operational Checks Log; and

Coulter Reagent Log;

CDC Water Sample QC Log;

ICON QC Log; and

All Supply Use Control Logs.
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The forms should be grouped and sent to NCHS Receipt and Control at the end of the

stand with all other forms. The NHANES III Record of Transmittal is notrequired for these copies,

but you may want to include a note labelling the forms as "Laboratory Quality Control" and asking

that they be sent to Dollie Kendrick for review.

8.9 How to Handle Automated System Failure

If the automated control system on the MEC fails, you must assign a barcoded number to

each shipper and complete a preprinted version of the Shipping Transmittal for each shipper that is

being sent to a contract laboratory (examples of the preprinted transmittals for each contract laboratory

are given in Appendix J). However, because this will be very time consuming, you should postpone

packing and shipping for as long as possible and wait for the automated system to be repaired.

To assign shipper numbers, use the barcoded storage container and shipper labels. Assign

one number to each shipper that you pack. Use the numbers consecutively in ascending order.

To complete a preprinted Shipping Transmittal (Exhibit 8-10) for a shipper which is to be

packed with storage bags/boxes containing one type of vial for multiple SPs, follow the instructions

listed below:

Complete a new Shipping Transmittal for each storage bag or box packed in the
shipper;

Record the vial number of the vials in the storage container in the space provided at
the top center of the form;

Record the seven-digit shipper number in the space provided in the top righthand
corner of the form;

Record the date the specimens are to be shipped in the space provided in the top
righthand corner of the form;
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Record your four-digit tech ID number in the space labeled "Reviewer No;"

Record the seven-digit storage container number on the line labeled "Box;"

Record the NCHS number in the column labeled "NCHS" for each vial in the storage
container. Follow the serpentine order in which the vials were placed in a box to
record the NCHS numbers on the form; and

Record the Age and Sex for each NCHS number. This information can be obtained
from the Daily Appointment Schedules.

To complete a preprinted Shipping Transmittal (Exhibit 8-11) for a shipper which is to be

packed with storage bags or boxes containing multiple vial types for one SP or for multiple SPs,

follow the instructions below:

Record the seven-digit shipper number in the space provided in the top righthand
corner of the form;

Record the date the specimens are to be shipped in the space labeled "Date of
Shipment;"

Record your four-digit tech ID number in the space labeled "Reviewer No;" and

Record the following information for each storage container to be packed in the
shipper:

- Record the number of the storage container in the column labeled "Box,"

- Record the NCHS number in the column labeled "NCHS" and the vial number
in the column labeled "Vial" for each vial in the storage container, and

- Record the Age and Sex for each NCHS number. This information can be
obtained from the Daily Appointment Schedules,

If you are unable to make a shipment on the day for which it is scheduled, the Chief

Medical Technologist is to notify the MEC Manager who will telephone the laboratories which are

expecting the shipments and make arrangements with them to accept a shipment on the following day

or another mutually convenient day. @The contact person for each laboratory is listed in Exhibit 8-4
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9. QUALITY CONTROL

9.1 Introduction

A quality control program monitors laboratory performance to detect excessive random or

systematic error. It is a necessary component of any laboratory. Failure to incorporate a quality

control program should cause any value reported by that laboratory to be discredited. Some personnel

working in laboratories may institute some degree of quality control intuitively. However, this

"intuitive" use of quality control, although well intentioned, can be as disastrous as the lack of quality

control. It is, therefore, imperative that every laboratory have a documented program of quality

control.

Ideally, a good quality control program includes both internal and external surveillance and

monitors the following five parameters:

Clerical Error: This includes properly documented acknowledgement of transmittal
and receipt of specimens (i.e., "logging in"), proper labeling of all specimens, correct
assignment of laboratory values to the proper SP ID number, and maintenance of
proper records from all specimens for future reference;

Reagents and Materials: This includes confirmation of commercial standards and
controls before they reach the bench; proper labeling of reagents, particularly those
prepared in the laboratory; insuring all reagents in use are not outdated; having an
adequate supply of current reliable reagents; proper calibration of equipment, such as
pipettes; and proper washing of glassware;

Techniques: This includes continued assurance that all personnel performing an assay
understand the principles underlying a particular assay and are cognizant of the proper
technique for that assay; that all personnel use the same technique for a particular
assay; that there is ready access to a current technique manual; and that periodic
review is undertaken to assure use of the most current and reliable techniques;

Bench Performance: This includes the use of controls and standards for each assay
performed; a technique based on sound statistical principles, which allows the
technologist performing the assay to detect error outside of previously determined
limits before reporting data; documentation of daily bench performance for detection of
less obvious error (particularly those which tend to accumulate over time, so-called
"drift"), and established procedures to be followed wherever error is found to exceed
previously determined limits; and
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Instrumentation: This includes periodic preventive maintenance of all instruments in
use in the laboratory and documentation that each instrument is maintaining a
previously determined level of each performance at each check.

Each individual laboratory must determine to what extent each of these parameters is

monitored. A laboratory should determine what degree of precision it wishes to attain and be able to

reproduce consistently. It then institutes a quality control system to achieve this goal. The particular

level of precision a laboratory desires to attain will depend on many considerations. Items to be

considered include the expense of the program, work load of the laboratory, time and personnel

available to implement the program, the purposes for which data from the laboratory will be used,

attainable precision possible with existing techniques, and availability of tools for implementing the

various aspects of the program.

For our laboratory in the MEC, we have designed a quality control system which monitors

each of the parameters indicated above. Each parameter will be monitored carefully, through a quality

program which is reliable, easily understood and implemented, easily documented and surveyed,

incorporates periodic surveillance methods and achieves precision and reproducibility.

9.2 Internal Quality Control Procedures

9.2.1 Complete Replicates and Home Replicates

We will conduct several types of replicate examinations as an internal quality control

procedure. Some volunteer SPs will be re-examined at the MEC. Other volunteers will be re-

examined in their homes. In both cases, when the SP is scheduled for a replicate exam, he/she is

assigned a new ID number through the Field Office. Thus, these replicate examinees will be handled

just as though they were normal examinees.

9.2.2 The Coulter Counter S-Plus Jr.

The reliability of analytical values obtained with a procedure often depends on the quality

of the standards and the calibration procedure employed. The College of American Pathologists
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(CAP) suggests that automated instruments be calibrated using multiple analytical whole blood

specimens or a certified, stabilized whole-blood type preparation. The International Committee for

Standardization of Hematology (ICSH) by its definition requires that a calibrator "be based on or

traceable to a reference preparation or material."

Coulter Electronics provides S-Cal calibrator which is used to calibrate the Coulter S-Plus

Jr. at the beginning of each stand and to verify calibration daily. The S-Cal calibrator values for

WBC, RBC, HGB, MCV and PLT parameters are derived by replicate analysis of fresh whole blood

samples on serial S-Plus and S series instruments. These assigned values are traceable to reference

methods with an accuracy to within +2%.

Instructions for the performance of calibration procedures using S-Cal calibration are given

in Section 5, Hematology.

The 4C Plus Coulter Counter Cell Control is a modified whole blood hematology reference

control prepared from fresh human blood. The control has seven stable values. When used with

Coulter’s blood diluent, Isoton III, it serves as a check on the accuracy of dilution, WBC counts, RBC

counts and hemoglobin determinations. Mean assay values include such variables as:

Day to day variation;

Different analysts;

Different instruments;

Different glassware;

Different batch numbers of test reagents; and

A representative sampling, 3% of the production run of 4C.

The allowable limit of variation from the mean value, +2 standard deviations, represents the

precision obtained from routine work.
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4C Plus must be run at the beginning of each session to monitor the precision of the

instrument, reagents, and technologists. Instructions for the performance of quality control procedures

using 4C Plus are given in Section 5.3.5, Quality Control Check.

A planned maintenance program for the Coulter S-Plus Jr. includes scheduled cleaning

procedures and operation checks which are performed as appropriate on a daily, weekly or monthly

basis and documented in the Scheduled Cleaning Procedures and Operations Checks Log (Exhibit 5-3)

of the Quality Control Notebook. Use of Coulter reagents is monitored and documented in the Coulter

Reagent Log (Exhibit 5-1) of the Quality Control Notebook. Any malfunction or repair of Coulter S-

Plus Jr. equipment is documented in the Coulter Action Log (Exhibit 5-7).

9.2.3 Microhematocrit, Sorvall and Table-top Centrifuges

All centrifuges are checked at the beginning of each stand by the NCHS engineer who

determines the rpm of the instrument using a strobe light or a tachometer. The Sorvall centrifuge

should exceed 3,200 rpm, the table-top centrifuges should exceed 2,500 rpm and the Microhematocrit

centrifuge should exceed 8,500 rpm to assure adequate centrifugal force development. Each timer is

also checked against a stop watch. Each time an instrument is checked, the values are recorded in the

Laboratory Centrifuge QC Log (Exhibit 5-13) in the Quality Control Manual. In the event that a

centrifuge malfunctions, the occurrence should be documented in the Unusual Occurrence Log (Exhibit

9-1) and the NCHS engineer should be notified. Record the date, your Tech ID number and an

explanation of the incident and what steps were taken to resolve it. Be sure to record the model and

the serial number of the centrifuge.

You will be responsible for cleaning the centrifuges periodically as needed. You will also

be responsible for replacing the gasket on the Hematocrit Centrifuge when it becomes worn.

Document maintenance procedures in the Other Maintenance section of the Laboratory Centrifuge QC

Log (see Exhibit 5-13).
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9.2.4 Refrigerators and Freezers

Quality control procedures for the refrigerators and freezers involve cleaning them at the

beginning and the end of the stand and whenever necessary, monitoring their temperatures on a daily

basis using a Dickson Recording Instrument, and documenting any necessary unscheduled

maintenance. Each of these procedures is described below.

9.2.4.1 Cleaning

The refrigerators and freezers should be cleaned and defrosted at the end of each stand and

whenever it is necessary. Wear rubber gloves to clean each unit. Clean and defrost the unit as you

would clean any refrigerator or freezer, avoiding the use of abrasive cleansers. After you have

finished cleaning the unit, disinfect the interior and exterior by cleaning it with a 1:100 solution of

bleach and water.

Use the Freezer/Refrigerator Log (Exhibit 9-2) to document that you have cleaned each

unit. Complete this form as follows:

Check one box in the upper left hand corner of the form to indicate whether the form
is being completed for a refrigerator or a freezer.

Record the serial number of the refrigerator or freezer on the line provided in the
upper left corner of the form.

Record the MEC ID on the line provided in the upper right corner of the form.

Record the number of the stand on the line provided.

Record the stand location on the line provided.

Record the year on the line provided in the upper right corner of the form.

Each time you clean the unit, complete one line of the chart as follows:

- Record the number of the month and day in the column labeled "Date."

- Record your tech ID number in the column labeled "Tech ID Number."

- Place a check on the line in the column labeled "Cleaned today?" to indicate
that you cleaned the unit.
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Note that you are to use the same line in the chart for recording the time that you took the

daily temperature reading and the daily temperature on the same day that you cleaned the unit.

9.2.4.2 Use of the Dickson Recording Instrument

The DT4 model of the Dickson Recording Instrument is a battery operated temperature

recording device which automatically monitors the interior temperature of the refrigerator and freezer

units in which it is installed. The device continuously graphs this record on a circular paper chart so

that a week’s worth of temperature data can be inspected easily.

Exhibit 9-3 depicts the components of Model DT4. Refer to this exhibit when reading the

operating and maintenance instructions for the DT4.

Dickson DT4 Temperature Recorders use a filled system consisting of a sensitive bulb, a

length of flexible capillary tubing with a protective armor of 1-or 2-ply stainless steel braid, and the

Dickson spiral Bourdon tube. Systems are filled with either gas (linear chart scale) or liquid-vapor

(non-linear chart scale).

The NHANES III engineer is responsible for mounting, installing, and calibrating the DT4

recorder as specified in the manufacturer’s Operating Manual. You are responsible for monitoring the

results of the recorder at the beginning of each day, for replacing charts on a weekly basis, and for

replacing batteries and pens, as needed.

To monitor the results of the recorder, look at the chart for each refrigerator and freezer at

the beginning of each day, read the temperature indicated on the chart, and record it on the appropriate

Freezer/Refrigerator Log (Exhibit 9-2). Use the specifications outlined below to complete this log.

To record the daily temperature reading complete one line of the form for each day that the

MEC is in operation.

Record the number of the month and day in the column labeled "Date" to indicate the
date;
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Exhibit 9-3. Components of the Dickson Recording Instrument
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Record the time when you took the temperature reading;

Record your four digit tech ID number; and

Record the highest temperature shown on the chart since the last time the chart was
read. Remember to circle the appropriate unit.

The allowable temperature range for the refrigerators is 39oF to 46oF (4oC-7.8o)C; the

allowable temperature range for the freezers is not to exceed 1oF (-17oC). Note that if the temperature

for a refrigerator or freezer has exceeded the allowable temperature range since the last time that you

read the chart, you are to document this in the Unusual Occurrence Log (Exhibit 9-1) and inform the

MEC Manager immediately. Transfer contents of the refrigerator or freezer.

To complete the Unusual Occurrence Log (Exhibit 9-1), record the date, your tech ID

number, and a complete description of the occurrence, e.g., "Freezer (SERIAL NUMBER) in MEC (ID

NO.) had a temperature of 10oF recorded at 9:00 p.m. on October 3, 1988. MEC manager was

informed and asked to arrange for repairs."

Maintenance of the Dickson DT4 Temperature Recorder involves chart installation on a

weekly basis, replacement of the cartridge pen as needed, and replacement of the batteries as needed

(approximately once a year).

To install the chart, refer to the dial plate located on the instrument to obtain the proper

chart number. (We expect to use chart number 17 in our recorders, but you should double check this.)

Obtain a new chart of the correct size.

1. To install the new chart:

Lift the pen using the pen lifter;

Slip a chart under the raised pen arm and locate the chart hole hub;

Slip the edge of the chart under the chart guides and index clip;

Push the chart flat against the dial plate; and
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Using a coin or a screwdriver, rotate the chart hub clockwise 15 minutes to
one hour past the time scale line or the time index clip. Turn back to the
correct time to take up the slack in the gears.

2. To remove a chart once it has expired follow these instructions:

Lift the pen using the pen lifter;

Slip the edge of the chart out from under the chart clips; and

Remove the threaded knob and lift the chart off of the hub.

The DT4 uses a standard cartridge pen which requires no filling. It consists of a porous

fiber tip and a self-contained ink supply housed together in a replaceable cartridge. When the ink runs

out, you are to dispose of the spent cartridge and install a new one. To install a cartridge, follow the

steps listed below:

Lift the pen using the pen lifter;

Lay the cartridge on the pen arm with the tip boss centered in the radius cut;
and

With your forefinger and thumb (see Exhibit 9-4) deflect the hinged retainer
and snap it into engagement around the pen arm. Be careful not to distort the
pen arm.

1. To start the ink flow, follow these steps:

Lift the pen using the pen lifter;

Remove the cap from the fiber tip of the pen;

Place a scrap of paper under the tip and move the paper against the tip to start
the ink flowing;

If necessary, slightly moisten the tip of the pen with water; and

If the line is too fine, sand the tip of the pen lightly to flatten the point and
broaden the line.
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2. Removal of the cartridge pen is straightforward:

Lift the pen using the pen lifter;

Grasp the cartridge (see Exhibit 9-4) between the thumb and forefinger of your
right hand; and

Pry down the hinge clip using your left thumbnail.

The only other maintenance required by the DT4 is battery replacement. The recorder is

designed to run for approximately one year between battery changes using a cylindrical
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Exhibit 9-4. DT4 cartridge pen
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AA alkaline battery. Note that the manufacturer recommends that the drive be left running

continuously even if the recorder is used only intermittently. (To do this, simply lift and cap the pen

cartridge.) Access to the battery varies with recorder model. If a cylindrical battery holder is present,

place a coin in the cap slot and turn it one quarter turn counterclockwise to obtain access to the

battery. If no cylindrical battery holder is present, you will need to remove the dial plate or back plate

of the recorder, depending on which is more convenient, in order to gain access to the battery.

Occasionally, a recorder may malfunction. The manufacturer offers the following troubleshooting

guide:

SYMPTOM POSSIBLE CAUSES CHECK/REMEDY

Pen line too fine or missing. Tip too sharp; cartridge dried
out; pen not contacting paper.

Sand pen tip; deflect pen arm
with thumb and forefinger until
point just contacts paper.

Chart speed incorrect. Chart clips or pen lifter
interfering with paper; faulty
chart drive.

Provide clearance from lifter or
clip; replace battery or drive.

Recorder shows no response. Capillary blocked, crimped or
system leak.

Document in Unusual
Occurrence Log; notify MEC
manager.

9.2.4.3 Documentation of Unscheduled Maintenance

Aside from regular cleaning, the refrigerator and freezers require no regular maintenance.

However, if they require any unscheduled maintenance for any reason, it is your responsibility to

document this using the Unusual Occurrence Log (Exhibit 9-1). You are also to notify the MEC

manager immediately so that service can be arranged as soon as possible.

9.2.5 MLA Pipettes

The MLA pipettes will be calibrated at CDC twice a year. You are to pack and ship all of

the used MLA pipettes via Federal Express, Standard Air, to CDC every 6 months, that is at the end
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of the stand in January and July. Also, if at any time during a stand, one or more of the MLA

pipettes malfunctions, you are to send it to the CDC for repair immediately.

Document scheduled and unscheduled maintenance of the MLA pipettes in the MLA Pipette

QC Log (Exhibit 9-5). Record the following information:

The size and serial number of each MLA pipette to be recalibrated or repaired;

The date of shipment;

Your tech ID number;

The date of receipt of the pipettes from CDC;

Your tech ID number, and;

A comment to describe the situation as a recalibration or malfunction repair.

Follow the specifications listed below to ship MLA pipettes:

Complete a shipping transmittal for each shipment (see Exhibit 9-6). Record the date
of shipment, your tech ID number, the stand number, and the size and serial number
for each pipette included in the shipment. At the bottom of the transmittal complete
the MEC number and MEC manager items.

Place each pipette in its original case. If necessary pack the case with crumpled paper
to prevent the pipette from moving.

Place the cases in an appropriate sized box. If necessary pack the box with crumpled
paper to keep the cases from moving.

Place the MLA Pipette Transmittal inside an envelope in the box.

Close and secure the box with strapping tape.

Label the box with a mailing label addressed to:

Elaine Gunter
Building C-17, Room 2814F18
Centers for Disease Control
Atlanta, GA 30333

Label the box with the return address of the Field Office.
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Exhibit 9-5. MLA pipette QC log
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Exhibit 9-6. MLA pipette transmittal
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Take the box to the Field Office for mailing.

Send a separate copy of the MLA Pipette Transmittal to Elaine Gunter.

Keep one copy of the MLA Pipette Transmittal in the MEC files.

9.2.6 Reagents

You will also maintain logs for all reagents. As each new reagent is procured, enter the

reagent’s name, concentration (if applicable), date of arrival and expiration date in the appropriate log

(see Exhibit 5-1). At the same time, label each reagent with a gummed label. Record the name of the

reagent, strength or concentration (if applicable), expiration date and your ID number on the label.

9.2.7 Use of the Class II Type A Biological Safety Cabinet

9.2.7.1 Introduction

The Class II Laminar Flow Biological Safety Cabinet (LFBSC), when used with proper

technique, provides an effective partial containment system for safe manipulation of moderate and

high-risk microorganisms. The vertical laminar airflow barrier prevents contaminated air from entering

or escaping from the open-front work chamber, protecting the cabinet contents and you. A high-

efficiency filter system decontaminates both the incoming air and the exhaust.

9.2.7.2 Installation, Certification, and Maintenance

The NCHS biomedical engineer will install the LFBSC in the MEC and arrange for CDC

technologists to perform the required annual certification which includes replacement of HEPA filters

as necessary.

The basic concept of the LFBSC is to take air through a blower system, pressurize a

plenum, and force air through a filter. Built-in supply and exhaust blowers are equipped with separate

HEPA filters. The recirculating airflow pattern directs a portion of the HEPA filtered air straight

down over the central work area driving the airborne contaminants into the surrounding grills, allowing
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a pollution free environment for particular specifications. If a filter is defective, the work station

filtration system no longer filters and becomes a vacuum cleaner, taking in gross contamination and

exploding it through the defective filter onto and around the critical work area. The filter of the

LFBSC is permanently installed into a disposable plenum. A magnehelic gauge which is calibrated in

"inches of water gauge" pressure (w.g.) indicates when the supply HEPA filter is clogged. As the

filter loads with particulate matter, the amount of pressure registered on the gauge will increase. The

initial pressure reading is approximately 0.4 w.g. +0.05 w.g. depending on the altitude from sea level.

You must check the reading on the gauge every day. If the gauge registers an increase in pressure of

more than 0.1 w.g., you are to notify the NCHS engineer.The NCHS engineer will check the airflow

pressure and the HEPA filter system. If the HEPA filter is contaminated to the point where it is no

longer effective, the entire filter and plenum are discarded and a new replacement unit is substituted.

Document all scheduled maintenance for the LFBSC, including daily pressure readings, and

certification procedures in the Biological Safety Cabinet Log (Exhibit 9-7) as follows:

Write the serial number of the LFBSC in the space provided in the upper left-hand
corner of the form.

Record the MEC number in the space provided in the upper right-hand corner of the
form.

Record the stand number in the space provided.

Record the stand location on the line provided.

Record the month and year on the lines provided in the upper right-hand corner of the
form.

Each time you check the pressure, record the following information:

- Record the month and day in the column labeled "Date."

- Record the time of day in the column labeled "Time."

- Record your four-digit tech ID number.

- Record the pressure gauge reading.

If the CDC technologists have performed certification procedures, complete the form
as instructed above andplace a check in the column labelled "CDC certification".
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Document all unscheduled maintenance for the LFBSC in the Unusual Occurrence Log

(Exhibit 9-1). Record the date, your tech ID number and description of the malfunction and the steps

taken to repair it.

9.2.7.3 Operating Sequence

Turn on the cabinet blower and lights, check the air intake and exhaust portals of the
cabinet to make sure they are unobstructed.

Check the pressure on the magnehelic gauge. If the pressure has increased more than
0.1 w.g. since the previous reading, notify the NCHS engineer.Record the pressure
reading and any comments you may have in the Biological Safety Cabinet Log
(Exhibit 9-7).

Allow the blowers to operate for a minimum of 15 minutes before beginning work in
the cabinet.

Disinfect the interior of the work space by wiping it down with a solution of bleach
and water (1:100).

Set up the equipment for processing. Do not place any equipment or supplies over the
front intake grills.

Arrange materials so that clean and contaminated materials are well separated.

Wait 2-3 minutes after placing the materials and supplies in the cabinet before
beginning work. This will rid the area of all "loose" contamination that may have
been introduced with the items.

Wear a long sleeved lab coat and gloves. This will minimize the shedding of skin
flora into the work area and concurrently protect your hands and arms from viable
agent contamination. Wash your hands with soap and water before and after work in
the cabinet.

After you have completed your work, leave the blower on for 2-3 minutes to purge the
unit.

Decontaminate interior surfaces after removal of all specimens and biohazardous waste
by wiping them with a solution of bleach and water (1:100).

Check the grills and diffuser vents for spills or splashes. In the event that there are
spills or splashes of biological materials, follow the procedures given in Section 10.3
to decontaminate and clean the area.

Turn off the blowers and lights.

9-cclxxxv



9.2.8 Ambient Air Temperature

Quality control procedures for ambient air temperatures for the laboratory involve

checking the thermometer for damage, monitoring the temperature each session and documenting any

unusual occurrences.

Check the wall thermometer for damage at the beginning of each stand. Notify the MEC

manager of any damage.

At the end of each session use the Ambient Air QC Log to record the room temperature

(see Exhibit 9-8). Complete as follows:

Record the location of the wall thermometer in the space provided in the upper left-
hand corner;

Record MEC ID on the line provided in the upper right corner of the form;

Record the stand # on the line provided;

Record the location of the stand;

Record the year on the line provided;

Each time you record the temperature, complete one line of chart as follows:

- Record the month and day in the column labeled "Date";

- Record the temperature; and

- Record your tech ID number.

The allowable temperature range for the room is 60oF to 70oF (15.5oC-21oC). NOTE: if

the room temperature is out of allowable range since the last time you read the thermometer you are to

document this in the Unusual Occurrence Log (Exhibit 9-1) and inform the MEC manager

immediately. Complete a separate form for each wall thermometer in the laboratory. Remember to

indicate the location of the wall thermometer on the Ambient Air Temperature Quality Control Log.
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9.3 External Quality Control for Hematology

Four times a year, February 29, May 23, August 29 and November 28, NCHS will send

you CAP samples for hematology proficiency testing. Each quarterly shipment will include two 3 ml

whole blood specimens. Perform duplicate Coulter determinations on each whole blood sample and

record the results on the CAP forms provided. Send the completed forms to the address specified by

CAP Surveys Program Support or to NCHS at the following address:

Geraldine McQuillan, Ph.D
National Center for Health Statistics
Room 900
6525 Belcrest Rd.
Hyattsville, MD 20782

9.4 Quality Control for the Contract Laboratories

NHANES III uses several methods to monitor the quality of the analyses performed by the

contract laboratories.

During the dry run session for each location and whenever "guest" SPs are examined, you

will prepare laboratory replicates. To do this, you split the blood drawn from each examinee and send

pairs of tubes to the various laboratories performing the NHANES III analyses. Each split duplicate is

sent to the laboratory in the same shipment with the original sample but with a different identifying

number (see Section 11.4, Dry Run).

In addition to the laboratory replicates (split duplicates), the various laboratories

participating in NHANES III routinely perform their own replicate and quality control determinations.

Whenever differences larger than predetermined tolerances occur, the analyses are repeated.
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9.5 Quality Control Protocol for Medical Technologists

In order to assure equal workloads of the laboratory procedures, calibration and

maintenance of equipment, quality control and other duties in the laboratory, responsibilities are

rotated among the medical technologists utilizing the system described below.

The technologist responsible for set-up day is also the technologist responsible for pack-up

at the last stand. He/she begins rotation as Technologist 1, the blood processing tech, and has the

following responsibilities:

Ensure that the laboratory is fully set up;

Start the begin stand inventory;

Check to see if annual certification of the Laminar Flow Biological Safety Cabinet is
required at the stand. If certification is required, contact the MEC Manager who will
arrange for certification;

Check to see if annual performance maintenance inspection of the Coulter is required
at the stand. If PMI is required, contact Vera Osidach, who will arrange for PMI;

Twice a year, at the end of the stand, ship the used MLA pipettes to CDC for
calibration;

Once a year, replace the battery in the temperature recorders; and

Start the end stand inventory.

9.5.1 Dry Run and Examination Sessions

Routine responsibilities for quality control are outlined below for each work station.

9.5.1.1 Phlebotomist - Phlebotomy Room

Perform venipuncture and complete data entry using the Automated Venipuncture
Questionnaire.

Record receipt of venipuncture supplies on the Mobile Exam Center Inventory sheets.
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Check expiration dates of vacutainer tubes and needles.

Document use of each type of vacutainer tube on the appropriate Supply Use Control
Logs (Exhibit 3-6) in the Quality Control Notebook.

Rotate supplies.

Assist the laboratory technologists as needed (refer to Section 2.3 for specific tasks).

Document in the Unusual Occurrence Log (Exhibit 9-1) any unusual occurrence or
malfunction of equipment that occurs when you are performing and recording results
of phlebotomy procedures.

9.5.1.2 Technologist 1 at Work Station 1

Perform serum separation procedures.

Perform blood specimen processing and enter results.

Record receipt of blood processing supplies on the Mobile Exam Center Inventory
Sheets.

Check biological safety cabinet pressure gauge and record the pressure in the
NHANES III Biological Safety Cabinet Log (Exhibit 9-8).

Document in the Unusual Occurrence Log (Exhibit 9-1) any unusual occurrence or
malfunction of equipment that occurs when you are processing blood specimens.

9.5.1.3 Technologist 2 at Work Station 2

Check refrigerators and freezers for proper temperatures. Record the temperatures in
the appropriate Temperature Log (Exhibit 9-2).

Perform the hematology, urine pregnancy test and urine processing procedures.

Perform Coulter calibration procedures.

Record receipt of hematology and urine processing supplies on the Mobile Exam
Center Inventory Sheets.

Record receipt of Coulter Reagents on the Coulter Reagent Log (Exhibit 5-1).

Complete data entry for hematology, urine processing and urine pregnancy testing.
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Run pregnancy test controls daily and record results in the ICON II QC Log (Exhibit
7-1).

Run 4C Plus and inspect and record results.

Document the use of the ICON II pregnancy test kit, the urine control kit, the urine
specimen cups and the 15 ml Falcon tubes in the appropriate Supply Use Control Logs
of the Quality Control Notebook.

Perform daily, weekly, and monthly requirements of scheduled maintenance on the
Coulter S Plus Jr. and record the results in the Scheduled Cleaning Procedures and
Operational Checks Log (Exhibit 5-3).

Document in the Unusual Occurrence Log (Exhibit 9-1) any data entry problems or
other unusual occurrences you incur as you perform the hematology and urine
processing procedures.

9.5.1.4 Technologist 3 at Work Stations 1 and 2

Perform shipping procedures and document the results.

Record receipt of shipping supplies on the Mobile Exam Center Inventory Sheets.

Assist Technologists 1 and 2 and the phlebotomist, as necessary.

Document unusual occurrences and computer malfunctions in the Unusual Occurrence
Log (Exhibit 9-1).

9.5.2 Evaluation Criteria

9.5.2.1 Laboratory Evaluation Criteria

Use the following criteria to evaluate the quality of the work you do in the laboratory:

Document the collection and receipt of incomplete blood samples in the Comments
section of Venipuncture Questionnaire;

Document all Venipuncture refusals on the Venipuncture Questionnaire;

Make two determinations for each hematology test. If only one determination is done,
an explanation must be recorded in the comments section of the appropriate log;
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Check to see that duplicate hematology test results are within the established allowable
range. If not within the allowable range, explain the reason in the comments section
of the appropriate form;

Check to see that Hgb and Hct are compatible. The hematocrit should be three times
the hemoglobin within +3 units. Repeat the determinations and record the results in
the comments section of the appropriate log if Hgb and Hct are incompatible;

Check to see that the manual and automated Hct are within +3 units;

Enter all of the appropriate log data correctly. Check the screen or worksheet for
omissions and incorrectly entered data, i.e., age, indices, 4C Plus lot no., control limits;

Note under the comments section of the Hematology Log or the Blood Processing Log
if and when you report abnormal values to the physician; and

Note all tests that were omitted because of equipment defects in the Comments section
of the Hematology Data Entry Screen or Blood Processing Screen.

9.5.2.2 Quality Control (QC) Documentation

Print the Coulter background counts daily and store them in the MEC files. Explain
any unusual occurrences in the Coulter Action Log of the QC Notebook.

Print results of Coulter calibration/verification procedures daily and store them in the
MEC files. If the calibration values are out of range, explain the situation and
describe measures taken to correct the problem in the Coulter Action Log of the
Quality Control Notebook.

Print the 4C control values (High, Low, Normal) for each Coulter test daily and store
them in the MEC files. Record the second of the duplicate control runs on the IQAP
forms. When the values are out of range, explain the situation and describe the
measures taken to correct the problem in the Coulter Action Log of the Quality
Control Notebook.

Print 4C control batch tables. Send one copy to IQAP. Store the second copy in the
MEC files.

Print results of all calibration procedures. Store results in the MEC files.

Print X B batch tables as necessary. Store them in the MEC files.

Perform instrument and equipment maintenance at the specified times and record the
results in the appropriate logs of QC Workbook.
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Document receipt of all supplies in the Mobile Exam Center Inventory Sheets.

Document the use of alltypes of vacutainer tubes, needles and butterflies, the Trutol,
the 15 ml Falcon tubes, the urine specimen cups, the ICON II pregnancy test kit and
the urine control kit in the appropriate Supply Use Control Logs of the QC Notebook.

Keep the Unusual Occurrence Form (Exhibit 9-1) up to date each day. For each
examinee, record any deviation from a usual procedure. Record unscheduled
instrument and equipment maintenance (except for the Coulter S-Plus Jr.) and any
malfunctions or unusual occurrences. Record any accident or injury to technologists
working in the laboratory or phlebotomy room. Record start and end any experiments
conducted in the lab to test new procedures.

9.6 Observation

The CDC’s supervisory laboratory technologist will make surprise visits to the field to

evaluate the quality of the laboratory work and the quality control procedures. He/she will make a

structured evaluation of the quality of your work, including the procedures you use in operating the

equipment, collecting and preparing samples, and following all test procedures. You will be given

feedback about any problems which are identified.
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10. BIOSAFETY

10.1 Venipuncture Procedures

Many serious diseases are communicable through blood, including hepatitis B and HIV.

You must be extremely careful in handling needles and biological specimens and assume that every

specimen is potentially hazardous. We recommend that you:

Obtain the HBV, measles, mumps, and rubella vaccines if you have not already done
so;

Obtain up-to-date tetanus immunization;

Have a tuberculin skin test before starting work;

Wear gloves and a lab coat when handling biological specimens;

Wash your hands before and after completing each venipuncture;

When performing venipuncture, change the gloves you wear between SPs;

Wear gloves when handling vacutainers, i.e., transporting to the laboratory;

Handle needles with extraordinary care to prevent occurrence of injuries;

Place used needles in the needle box provided; and

Do not recap, bend, break, or otherwise manipulate used needles.

10.2 Laboratory Procedures

Safety is an intrinsic part of the laboratory operations. Certain precautions and procedures

must be followed in order to eliminate accidents and to provide a better working environment.

Do not allow SPs or casual visitors into the laboratory area. Closely supervise non-
laboratory personnel to see that they use appropriate protective measures (wear gloves
when working with laboratory equipment) and to ensure that they do not cause a
hazard to themselves or to any of the laboratory personnel.
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The bench space between the hematology and blood processing stations has been
reserved for setting up blood processing racks and assembling shipping materials. Do
not work with hazardous or biohazardous materials in this area.

Do not eat, drink, smoke, or apply make-up in the laboratory. Do not keep food or
drinks in refrigerators, freezers, shelves, cabinets, or on countertops or bench tops
where blood or potentially infectious materials are present.

Wear gloves and a lab coat when handling biological specimens and commercial
controls and when working with laboratory equipment. Masks and eyewear (e.g.,
safety glasses) should be worn together or a faceshield should be worn by lab staff
when in situations where spashes of blood are likely, such as blood processing and
hematology.

Change your gloves when they become visibly contaminated with blood or urine.

Change your lab coat if it becomes visibly contaminated with blood or urine.

Remove you lab coat and gloves before leaving the laboratory. Wash your hands.

Wash your hands with soap and water after removing gloves contaminated with
biological specimens or commercial controls, upon accidental skin contact with
biological specimens or commercial controls and before leaving the laboratory.

Protect any skin abrasions or wounds on hands, arms, face or neck from hazardous
material by wearing water impermeable bandaids or bandages.

Do not mouth pipette material containing etiological agents or sera, corrosive
chemicals or any other known hazardous material. Effective hand-pipetting devices
are available and must be used.

Use non-absorbent paper to cover environmental surfaces in the phlebotomy and
laboratory areas. Discard used paper in biohazard containers.

Blood specimen tubes should be placed in a closeable, leakproof container when
transported from the phlebotomy room to the laboratory.

Open all blood specimen tubes in the biological safety cabinet. Minimize spattering of
blood, plasma or serum by covering the tube with a gauze square while removing the
stopper.

Clean up any spills of biological materials immediately, using a (1:100) solution of
bleach and water.

At the end of a session, decontaminate laboratory work surfaces with a (1:100)
solution of bleach and water.

Dispose of potentially infectious waste in biohazard bags. If the outside of the bag is
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contaminated, put it inside a second biohazard bag.

Should an accident occur, refer to the safety manual for specific instructions.

10.3 Decontamination of Spills

All spills or spatters of biological materials should be cleaned up and the area

decontaminated immediately. The following procedure is recommended for cleaning and

decontaminating spills:

Wear gloves and a lab coat. Heavy-weight puncture-resistant gloves such as those
used for house cleaning and dishwashing are recommended;

If a glass tube or vial has broken, use a hemostat to remove the broken glass from the
area;

Absorb blood or urine with disposable towels;

Using a detergent solution, clean the spill site of all visible biological material;

Wipe down the spill site with disposable towels soaked in a (1:100) solution of bleach
and water; and

Place all disposable materials used to clean and decontaminated the spill into a
biohazard container.

10.4 Disposal of Hazardous Waste

Follow these rules in disposing of biohazardous waste:

Place all needles in needle boxes;

Dispose of all other used blood drawing and blood and urine processing supplies in
rigid containers lined with leakproof, plastic biohazard bags;

Keep needle boxes and biohazard bags in a secure site so that they are not accessible
to SPs, particularly children;

Seal all biohazard bags and boxes before removing them from the laboratory and
phlebotomy areas; and
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Decontaminate biohazard containers with 1:100 bleach solution each time you remove
the biohazard bag for disposal.

Disposal of biohazardous waste is the responsibility of the MEC Manager. At each stand

the MEC Manager will make arrangements with a local hospital, clinic or laboratory for the disposal

of our hazardous waste. It is your responsibility to meet with the MEC Manager and to comply with

the arrangements that have been made.

10.5 Procedures for Accidents

If an accident occurs and you are stuck by a dirty needle, cut by contaminated glass or

exposed to biological material in some other way, notify the MEC manager and immediately see the

MEC physician for treatment.

If you have skin contact with biological materials, wash the area immediately with soap and

water.

If you have eye contact with Lyse, Clenz or Isoton, flush your eyes immediately with

plenty of cold water.

If you have skin contact with Lyse, Clenz or Isoton, flush the area immediately with large

amounts of cold water.

If Lyse, Clenz or Isoton is ingested, refer to the safety manual for specific instructions and

notify the physician immediately.

For your protection, document each accident on the Unusual Occurrence Form. Record the

date, your tech ID, and the nature of the accident.

10.6 Fire Safety

If a fire breaks out in the laboratory, evacuate all SPs and notify the coordinator
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immediately. He/She will phone the appropriate local authorities. If possible, use the fire extinguisher

to put out the fire. If this is impossible, leave the MEC yourself, turn out the lights, shut the windows

and leave.
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11. OPERATIONAL ISSUES

11.1 Setting Up at the Beginning of a Stand

11.1.1 Introduction

Before you begin work in the field the MEC will be loaded with all of the equipment and

supplies you need for the first stand. For later stands Westat, CDC, NCHS and other suppliers will

ship supplies to you in the field.

Most of the laboratory supplies will be located in the belly compartments of trailers 1 and 2

of the MEC. The ICON II pregnancy test kit, pregnancy test controls, Coulter 4 C Controls, and S-

Cal Calibrator will be located in a refrigerator in the laboratory. The vacutainers, ascorbic acid, and

MPA will be located at the Field Office, in the Phlebotomy Room or in the laboratory.

On the day the examination staff sets up the MEC, you are to unpack the belly

compartments, retrieve the supplies from the Field Office, inventory the supplies and set up each work

area. Setting up a work area involves stocking the area with the appropriate supplies, performing

scheduled maintenance on all instruments and equipment, and testing each instrument and piece of

equipment to see that it functions properly. Notify the MEC Manager as soon as possible if you need

additional supplies. Also, notify the MEC Manager if any of the equipment is malfunctioning. If

necessary, call your Coulter service representative or the NCHS biomedical engineer to report

malfunctioning instruments or equipment. Document all instrument and equipment malfunctions in the

Unusual Occurrence Log of the Quality Control Notebook (Exhibit 9-1).

11.1.2 Setting Up the Phlebotomy Room

Check the sink to see that the hot and cold water is running and that the drain is not
clogged.

Clean all work surfaces and storage areas.

Use Exhibit 3-2 to determine which equipment and supplies should be used to stock
the Phlebotomy Room. Place the frequently used supplies in areas of the room where
they will be most accessible.

11-6



Perform all scheduled maintenance on the refrigerator in the Phlebotomy Room before
you stock it with Trutol, water, and juice.

- Clean the refrigerator.

- Confirm that the refrigerator temperature is maintained in the range of 39 to
46o F (4 to 7.8oC).

- Document all maintenance in the appropriate Refrigerator/Freezer QC Log
(Exhibit 9-2) in the QC Notebook.

Check your computer terminal. Log on and access the laboratory automation system.
Log off.

Keep a small supply of Venipuncture Questionnaires on hand in the Phlebotomy Room
in case of automation system failure.

11.1.3 Setting Up the Laboratory

Check the sink to make sure the hot and cold water is running and the drain is not
clogged.

Clean the counters, cabinet surfaces, equipment surfaces and storage areas.

Use Exhibit 4-4 to determine which supplies should be used to stock WorkStation 1
(Blood Processing and Shipping).

Keep frequently used blood processing supplies in the storage areas close to the bench
and the Laminar Flow Biological Safety Cabinet.

Store floppy diskettes in an area where they will not be exposed to extreme heat.

Store shippers in the belly compartment of trailers 2 and 3 until the days specimens
are to be shipped.

Store the blood processing/storage vials, vial labels, SP labels and blood processing
racks in the blood processing area.

Keep all cleaning materials in the area under the laboratory sink.
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Clean the interior and exterior of the refrigerator and the freezers. Confirm that the
NCHS engineer has calibrated every Tempscribe and documented his/her activity on
the appropriate Refrigerator/Freezer QC Log (Exhibit 9-2). Contact the MEC Manager
if the engineer has not performed the calibration. See that the refrigerator maintains a
temperature in the range of 39 to 46 F (4 to 7.8 C) and that the freezers maintain a
temperature not to exceed 1 F (-17 C). Set the internal dial of the freezers to 7.
Document this in the Refrigerator and Freezer QC Logs in the QC Notebook.

Check the wall thermometers for damage. See that the room maintains a temperature
in the range of 60 to 70 F (15.5 to 21 C). Document in the QC notebook.

Perform scheduled maintenance on the Laminar Flow Biological Safety Cabinet.
Clean the interior and exterior of the cabinet. Turn on the light and the blower.
Check the pressure on the magnehelic pressure gauge. Document your activity in the
Biological Safety Cabinet Log (Exhibit 9-8). Once a year a CDC engineer should
certify the LFBSC. Also document this in the Biological Safety Cabinet Log.

Confirm that the NCHS engineer has calibrated every centrifuge and checked the
centrifuge timers, and that he/she has documented the activity in the Centrifuge QC
Log (Exhibit 5-13). If the engineer has not performed and documented the centrifuge
calibration, contact the MEC Manager and explain the situation.

Check to see that the telephone in the laboratory is working properly.

Obtain a list of the MEC, Field Office, Westat, NCHS, and Coulter Electronics
telephone numbers from the MEC Manager and post it by the phone.

Obtain the pretyped Federal Express labels, contract laboratory address labels, and
return address labels to be used for labeling shippers from the Field Office Manager.
Verify the Federal Express account numbers, Field Office addresses and MEC
Manager’s telephone number with the MEC Manager.

Use Exhibit 4-4 to determine which supplies should be used to stock Work Station 2
(Hematology and Urine Processing, Pregnancy Testing).

Store the hematology and Coulter supplies in the vicinity of the Coulter S Plus Jr.
Store the urine processing and pregnancy test supplies in the storage areas above the
sink.

Refrigerate the ICON II pregnancy test kit, the 4 C Plus, the S-Cal calibrator and urine
pregnancy test quality control materials in the laboratory refrigerator as soon as
possible.

Your Coulter representative is responsible for starting up the Coulter at the beginning
of the stand (Section 5.3.3.1 Starting Up the Coulter at the Beginning of a Stand).
Call the Coulter representative to confirm the time of his/her arrival at the MEC.
Thirty minutes before the Coulter representative is scheduled to arrive, collect a blood
sample in a 3 ml lavender tube from a MEC staff volunteer.
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Check your VAXmate and VT320 computer terminals. Log on to each terminal,
access the laboratory automation system, and Log off.

Store a supply of the pre-printed Hematology Worksheets, Blood Processing
Worksheets and the Blood and Urine Shipping Transmittals in the blood processing
area.

After you have completed the set up for each area, mentally step through each
procedure, blood processing, urine processing, specimen storage, urine pregnancy test,
blood smear preparation, spun hematocrit determination, Coulter determinations, and
shipping. Answer the following questions:

- Is all of the necessary equipment in place and functioning properly?

- Are all supplies readily available in the laboratory area?

11.1.4 Setting Up the MEC Laboratory Files

Two file cabinets are available for laboratory use. They should contain the following

labeled expandable manila folders to be used for filing all completed laboratory documents and forms:

Daily Appointment Schedules;

Coulter Daily Startup Printouts;

Coulter 4C Plus Daily Quality Control Printouts;

Coulter 4C Plus Batch Table Quality Control Printouts

Coulter Daily S-Cal Calibration/Verification Printouts;

Coulter Calibration Printouts;

Coulter SP Result Printouts;

Hematology Log;

Venipuncture Questionnaires;

Hematology Worksheet;

X B Bath Table Printouts;
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Master Log of Shipping Transmittals
- CDC Miscellaneous Blood Transmittals;
- CDC U-1 Urine Transmittals;
- Blood Smear Transmittals;
- Volatile Toxicants Blood Transmittals - Vial 28;
- Volatile Toxicants Blood Transmittals - Vial 29;
- Volatile Toxicants Urine Transmittals;
- HIV Transmittals;
- Glycosylated HGB Transmittals;
- Glucose Transmittals;
- Insulin/C-peptide Transmittals;
- NHLBI lipids Transmittals;
- C-Reactive Protein/RF Transmittals;
- SMAC Profile Transmittals;
- Tetanus Transmittals;
- Thyroid Transmittals;
- FSH & LH Hormones Transmittals;
- Fibrinogen Transmittals;
- Toxoplasmosis Transmittals;
- Rubella TransmittAls;
- IgE Transmittals;
- DNA/HgB Adducts Transmittals;
- Genetic Testing Transmittals;
- Creatinine/Microalbumin (U-2) Transmittals;
- Urinary Iodine (U-3) Transmittals;
- Urinary Drugs (U-D) Transmittals; and

Federal Express Receipts.

11.2 Taking Inventory

At the beginning of each stand, you will receive a Mobile Exam Center Inventory Sheet

(Appendix F-1) to inventory all your consumable supplies, including those that have been carried over

from a previous stand and the new supplies sent from Westat at the beginning of the stand.

The Inventory Sheet is a multipage computer generated form which is organized by

component. Laboratory supplies are listed with the following component codes:

LAB: (Laboratory Supplies). Inventory all items with a LAB code in the component
column.

11-10



ALL: (Supplies Shared by All Components). Inventory items with an ALL code in
the component column only if they also have a LAB code in the Item Description
column.

OFC: (Office Supplies). Inventory items with an OFC code in the component column
only if they are used in the laboratory or phlebotomy room.

To complete the Inventory Sheet, count lab supplies found in the laboratory belly

compartments, the phlebotomy room, and the laboratory and record the quantity of each item in the

appropriate space on the inventory sheet. When the inventory is complete, the chief lab tech should

sign his/her name to the first page of the list and give the complete form to the MEC Manager.

Notify the MEC Manager immediately if you anticipate a shortage of supplies during a

stand. The shipment of supplies will be coordinated with your travel schedule and a pickup date and

location will be arranged. Some items, such as pencils or facial tissues, may be purchased in the field,

as necessary. Submit requests for these items to the MEC Manager.

After the last examination has been given at a stand, use the Mobile Exam Center Inventory

Sheet to inventory all consumable supplies remaining and enter this information on the form. Enter

the amount of each type of supply remaining. Give the completed inventory form to the MEC

Manager.

Every 6 months you will also inventory the non-consumable items used for the laboratory

using the Mobile Exam Center Inventory Sheet Non-Consumable Items form. See Appendix F-2 for a

copy of this form. For each item (equipment or supply) enter the number of each type of equipment

and the amount of each non-consumable supply. Give the completed inventory form to the MEC

Manager.

CDC ships several of the laboratory supplies directly to the MECs at the stand locations,

rather than shipping them to Westat first. These items will not be listed on the Mobile Exam Center

Inventory Sheets for laboratory supplies; however, they must be inventoried at the end of each stand

and a count of each supply sent to Elaine Gunter at CDC. Elaine has provided an inventory list for

the supplies she ships directly to the MECs. An example copy of the NHANES III End of Stand

Inventory
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for CDC-Supplied Items is given in Appendix F-3. Complete this inventory form at the end of the

stand when you are counting the rest of the laboratory supplies and send it to Elaine Gunter at the

following address:

Centers for Disease Control
Building 17, Room 1814, F17
1600 Clifton Road
Atlanta, GA 30333
Attn: Elaine Gunter

11.3 Ordering Additional Supplies

The Chief Medical Technologist is responsible for notifying the MEC Manager of any

supplies that are needed during the stand. However, each laboratory technologist is responsible for

noting any potential shortage of supplies at each work station.

11.4 The Dry Run

11.4.1 Introduction

After you set up each work station at a new stand, you will do a "dry run" session of the

data collection and specimen processing procedures using volunteers. One purpose of the dry run is to

help you identify any problem areas, particularly with equipment, so that they can be resolved before

the stand begins. Another purpose is to provide the contract laboratories with blind duplicate samples

for quality control determinations. Document the results of the dry run just as you would document

the results of an actual session.

11.4.2 Preparation of Blind Split Duplicate Samples

11.4.2.1 Introduction

During the dry run you will prepare split samples for each volunteer subject, all of which

will be sent to the contract laboratories. Protocols for venipuncture, blood processing, and urine
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processing have been established so that split duplicate samples can be prepared for each contract

laboratory without substantially increasing the amount of blood or urine to be collected from a subject.

(See Exhibits 11-1, 11-2 and 11-3 for the "Dry Run" Venipuncture, Blood Processing and Urine

Processing Protocols.) The results of several assays are included in both protocols and are reported to

the examinee. The other assays included in Protocol 1 or in Protocol 2 are not reported to the

examinee.

On the day before the dry run, the Chief Medical Technologist obtains the Daily

Appointment Schedule for the dry run session and the series of ten ID numbers that have been

designated for quality control purposes. The Chief Technologist uses them to assign a second set of

ID numbers (duplicate ID numbers) to each scheduled subject aged 20 and over. He/she then uses the

automated system to link the original NCHS number and the duplicate ID number thereby creating a

"full" blood draw record, a hematology record, a "full" processing record and the appropriate storage

containers for the duplicate ID number.

Also, the Chief Technologist assembles the blood processing racks for each dry run subject

using the Daily Appointment Schedule and the Dry Run Blood Processing Protocol (Exhibit 11-2).

Subjects with an original NCHS number ending in an odd digit are assigned to Protocol Group 1 and

subjects with an original NCHS number ending in an even digit are assigned to Protocol Group 2.

The Chief Technologist labels two vials for each assay, one with the appropriate vial label and the

subject’s original NCHS number and the other with the appropriate vial label and the subject’s

duplicate ID number.

11.4.2.2 Phlebotomy Procedures

On dry run day the phlebotomist at Station 1 refers to the following instructions to conduct

the phlebotomy procedures:

Access the Venipuncture Questionnaire using the subject’s original ID number.

Administer the Venipuncture Questionnaire.

Perform the venipuncture. The tubes required for each subject are specified by the
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Dry Run Venipuncture Protocol (Exhibit 11-1) which will be posted in the Phlebotomy
room.
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Exhibit 11-1. "Dry run" venipuncture protocol for SPs aged 20 and over
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Exhibit 11-2. "Dry run" blood processing protocol for SPs aged 20 and over
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Exhibit 11-3. "Dry run" urine processing protocol for SPs aged 20 and over
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Enter the results of the venipuncture using the Dry Run Venipuncture Data Entry
Screen. The automated system will present the Dry Run venipuncture protocol.

Label the vacutainer tubes for each subject as follows:

- Place an original NCHS number and a duplicate ID number on the 2 ml
lavender tube, the 15 ml red tubes and the 2 ml blue tube.

- Place an original NCHS number on one tube of the pair of 3 ml lavender tubes
and a duplicate ID number on the other tube of the pair. Follow the same
procedure for the pair of 3 ml gray tubes, the pair of 4 ml SST tubes, and the
pair of 8 ml leukoprep tubes.

Do not attempt to enter the results of the venipuncture for a subject by using the
subject’s duplicate ID number.

Do not administer any glucose tolerance tests during the dry run session.

11.4.2.3 Blood Processing and Storage

The technologist at Station 1 processes blood for the dry run using the Dry Run Blood

Processing Protocol (Exhibit 11-2) and the instructions given below:

Use the same techniques for spinning and separating the blood as described in Chapter
4.

Fill two vials for each assay filling both of the higher priority vials before going on to
the next set of vials (i.e., fill both Vial 1s before going on to Vial 2). Check the vials
before you fill them making sure that one vial is labeled with the appropriate vial
number and the subject’s original NCHS number and that the other vial is labeled with
the appropriate vial number and the subject’s duplicate ID number.

Enter the results of blood processing twice--first using the subject’s original ID number
and then using the subject’s duplicate ID number.

Store the split duplicate sample vials in the same way you store vials from a regular
session.
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11.4.2.4 Hematology

The technologist at Station 2 conducts the hematology procedures for each dry run subject

as indicated by the Dry Run Blood Processing Protocol (Exhibit 11-2) and the following instructions:

Obtain the 2 ml lavender tube labeled with the subject’s original NCHS number and
duplicate ID number from the processing technologist.

Perform duplicate Coulter runs using the subject’s original NCHS number. If any of
the parameters are outside of the lab action limits, repeat the test.

Perform duplicate Coulter runs using the subject’s duplicate ID number. If any of the
parameters are outside of the lab action limits, repeat the test.

Prepare four blood smears. Label two slides with the subject’s original NCHS number
and two slides with the subject’s duplicate ID number.

Select the third 2 ml lavender tube that you receive for Coulter determinations and
perform a spun hematocrit in the same way as you would for a regular session. Enter
the results of the spun hematocrit using the subject’s original NCHS number.

Enter the results for the Coulter, blood smears, and spun hematocrit as you would
enter the hematology results from a regular session.

11.4.2.5 Urine Processing and Pregnancy Testing

The technologist at Station 2 completes the urine processing and pregnancy test procedures

for each dry run subject by following the specifications given below.

Check the Daily Appointment Schedule; if the subject is a female, aged 20 to 59 years,
perform a pregnancy test.

Refer to the Dry Run Urine Processing Protocol (Exhibit 11-3) to determine which
urine tubes to prepare. Subjects with an original NCHS number that ends in an odd
digit are assigned to the Protocol Group 1. Subjects with an original NCHS number
that ends in an even digit are assigned to the Protocol Group 2.

Label two 15 ml Falcon tubes for each test. Label one tube with the test number and
the subject’s regular NCHS number. Label the other tube with the test number and the
subject’s duplicate ID number.
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Fill the tubes in priority order as indicated by the Dry Run Urine Processing Protocol.
Remember to fill both tubes of the higher priority assay before filling the next set of
tubes.

Enter the results of urine processing for the original ID number and again for the
duplicate ID number. The Urine Processing Data Entry Screen will display the tubes
to be collected for the regular urine processing protocol so you must enter the results
for each individual tube.

Store the urine tubes just as you would store urine tubes processed from a regular
session.

11.4.2.6 Shipping Blood and Urine Specimens

Ship the blind split-duplicate blood and urine samples with samples from the regular

sessions.

11.4.2.7 Dry Run Quality Control

Elaine Gunter (CDC) will send bottles of purified water to the MEC at the beginning of

every stand. This water should be used on dry run day to check the EDTA tubes, lead free Nalgene

vials, and blue cap Falcon tubes for trace metal and other contamination that may occur during regular

use on the MEC. Follow the steps below to perform the quality control check with the purified water.

Obtain a 2 ml or 3 mlEDTA tube from the blood collection tray in the phlebotomy
room.

Obtain a 2 ml lead free Nalgene vial from an open bag of vials.

Carry the EDTA tube and the 2.0 ml lead free Nalgene vial to the laminar flow
biosafety hood. (The blower should be on.)

Open the EDTA tube under the hood. Fill the EDTA tube with purified water. Put
the cap back on the EDTA tube.

Remove the cap from the EDTA tube. Remove the cap from the 2.0 ml lead free
Nalgene vial. Pour the purified water from the EDTA tube into the 2.0 ml lead free
Nalgene vial. Recap the 2.0 ml lead free Nalgene vial.

Write the date and "QC Water" on the 2.0 ml lead free Nalgene vial.
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Place the 2.0 ml lead free Nalgene vial in a plastic bag. Write the date and "QC
Water" on the plastic bag.

Take a 15.0 ml Falcon tube from an open container of Falcon tubes.

Work in the urine processing area. Take the cap off of the 15.0 ml Falcon tube and
fill the tube with 10 ml of purified water. Replace the cap on the tube.

Label the tube with "QC Water" and the date.

Place the 15.0 ml Falcon tube in the labeled plastic bag with the 2.0 ml Nalgene tube
QC Water sample.

Refrigerate both samples for 30 minutes.

Freeze the QC samples with the CDC blood and urine samples collected during the
same session.

Ship the samples to CDC with the blood and urine specimens for CDC. These samples
will not appear on the CDC Shipping Transmittal.

Document the preparation and shipment of the CDC water samples in the CDC Water
Sample QC Log (see Exhibit 11-4) following the instructions given below.

- Sample Processed: Complete for EDTA Tube, 2.0 ml lead-free Nalgene vial,
and 15.0 ml Falcon tube. In each column, circle "1" if you processed the tube
and "2" if you did not.

- Date Nalgene Vial and Falcon Tube Processed: Write the date you processed
the Nalgene vial and Falcon tube water samples in the space provided.

- Tech ID #: Record your tech ID number.

- Date Nalgene Vial and Falcon Tube Shipped: Write the date you shipped the
Nalgene vial and Falcon tube water samples in the space provided. If you did
not ship water samples, record the reason in the Comment section of the log.

- Tech ID #: Record your tech ID number.

- Comment: If a water sample was not processed or shipped, write an
explanation in the space provided.
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Exhibit 11-4. CDC Water Sample QC Log
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11.5 Packing Equipment and Supplies at the End of a Stand

11.5.1 Introduction

For security reasons, equipment and supplies must be packed away in the MEC each day

after examinations are completed. You must lock up all needles and turn off all designated electrical

equipment.

When preparing for a long distance move, shut down all equipment, inventory all supplies,

pack all breakable and loose supplies and equipment in boxes and store them in designated areas on or

under the MEC. Carefully wrap all breakable supplies before packing for the move. Place all heavy

pieces of equipment which are not bolted to a counter in a customized packing box and place them on

the floor in a corner of the laboratory area or in a corner in a compartment beneath the MEC. Lock

all cabinet and drawers. See that all biohazardous and other waste is removed from the phlebotomy

and laboratory areas.

11.5.2 Packing Up the Phlebotomy Room

Inventory all supplies and equipment in the phlebotomy area.

Turn off, empty, unplug and clean the refrigerator. Leave the door propped open.
Secure it with tape.

Turn off and unplug the computer terminal.

Pack the water and juice in labeled boxes and store them under the MEC.

Remove all loose supplies and equipment from the counter tops; pack them in boxes
and label the boxes "Phlebotomy Room." If possible place the boxes in the cupboards
above the counter, underneath the couch, or in corners on the floor of the phlebotomy
room. If these areas are full, place the boxes, except those containing vacutainers, in
the designated areas underneath the MEC.

Pack the supplies securely in the cupboards so that they will not move around during
the trip.

Close the cupboards and lock them.

Lock all needles in the cupboards or under the MEC.
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11.5.3 Packing up the Laboratory

Shut down the Coulter S-Plus Jr. (Section 5.3.7.4).

Turn off and unplug all of the Coulter equipment.

Check the expiration dates on the 4 C Plus, the S-Cal Calibrator, the urine pregnancy
test controls and the ICON II pregnancy test kits. If they have not expired and will
not expire before the beginning of the next stand, pack them in shippers with cool
packs and ask the MEC manager to ship them back to Westat. If they have expired or
will expire before the beginning of the next stand, discard the supplies and document
on the NHANES III Supply Discard Log.

Turn off, unplug, and clean the freezers and the refrigerators. If you have shipments
to make to contract laboratories on the last day of the stand, pack shippers in the
morning so that you can defrost and clean freezers later in the day.

Remove the hematocrit centrifuge and the table-top centrifuge from the counter. Pack
them securely in customized packing boxes and store them on the floor in the corners
of the laboratory or underneath the MEC.

Remove all supplies and small equipment from the counters and from the Laminar
Flow Biological Safety Cabinet (LFBSC). Pack them in boxes and place the boxes in
cupboards or drawers or in the corners on the floor in the laboratory area.

Any supplies except the MPA and ascorbic acid that do not fit in the cupboards or
cannot be secured against movement and possible breakage should be carefully packed
in labeled boxes and stored in designated compartments under the MEC. Always store
the MPA and ascorbic acid reagents inside the MEC where they will not be exposed to
extreme heat.

Close and lock all of the cupboards and drawers.

Clean all counters, the LFBSC and all equipment.

Turn off and unplug the computer terminals.

Photocopy the pages of the Unusual Occurrence Log and Coulter Action Log that were
completed during the stand and give the photocopy to the MEC manager. Return the
original pages to the Quality Control Notebook.

Photocopy allof the pages of the quality Control Notebook that were completed
during a stand. The copies will be sent to Dolly Kendrick at NCHS. Return the
original pages to the Quality Control Notebook.
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11.5.4 Packing up the Laboratory Files

Empty the files and send the forms to the appropriate destinations (Section 8-8, End of

Stand Shipments).

11.6 How to Deal with System Failure

If the computer is down for an extended period of time and hand written transmittals are

sent out, all venipuncture questionnaire, blood processing, urine processing, hematology and shipping

data must be entered into the computer later and regular shipping transmittals and diskettes must be

made according to the procedure listed below. All of these steps can be completed by the laboratory

tech using the Laboratory Automation Menu.

Enter all information from paper forms for all SPs. Enter the Phlebotomy
questionnaire and venipuncture data using the "Enter Phlebotomy from Paper Form"
procedure (Section 10.2 of the Laboratory Automation System Manual). Enter the
Urine Processing information using the regular urine processing screen (Section 6.2 of
the Laboratory Automation System Manual), making sure to enter the correct date,
time and session for each SP’s records.

Create any boxes which were used but not initialized during the down time, including
any which were shipped. Use the "Initialize Box" screen to perform this task. To see
whether a box is initialized in the computer, use the " View Boxes" screen (Section
7.4 of the Laboratory Automation System Manual).

Enter the Blood Processing information using the regular screens (Section 7.2 of the
Laboratory Automation System Manual). If new boxes with higher numbers have
been "opened" for any of the destinations, the higher box number will come up
automatically. Overwrite the box numbers that come up with the correct box number
for each of the vials.

Use the "Check Boxes" procedure to make sure all of the data has been entered
correctly (Section 7.4 of the Laboratory Automation System Manual). This should be
checked against the processing records and the hand written transmittals.

Use the regular shipping procedure to ship to each of the destinations that specimens
were sent to while the system was down. Type in the shipper number that was used,
even though it is lower than the number that comes up automatically (Sections 8.2 and
8.3 of the Laboratory Automation System Manual).
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After a transmittal is printed, check the computer transmittal against the hand written
transmittal. If there are any inconsistencies, correct them and then rerun and reprint
the transmittal (Section 8.5 of the Laboratory Automation System Manual).

When the transmittal is correct, make a diskette (Section 8.4 of the Laboratory
Automation System Manual). Then repeat the shipping procedure to create the
computer transmittals and diskettes for each of the hand written transmittals.
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12. PROBLEM SITUATIONS

12.1 Laboratory Team Illness

If you are ill, notify the Chief Medical Technologist and the MEC Manager as soon as

possible. The MEC Manager will attempt to secure a replacement. In the meantime, the other staff

will allocate their time to venipuncture in the phlebotomy room, blood specimen processing at Work

Station 1, and urine pregnancy testing, urine processing, spun hematocrit determinations and blood

smear preparations at Work Station 2. In addition, as time allows, all staff will share shipping duty,

operation of the Coulter-S Plus Jr. and specimen collection and processing for the volatile toxicants

study.

The blood processing protocol has priority over the hematology protocol. The lavender

vacutainer to be used for hematology can be refrigerated and the Coulter run as soon as possible in the

next 24 hours.

12.2 Upset Sample Persons

Some children and adults may become frightened at the prospect of having venipuncture.

In general, the handling of each situation should be based on your own good judgment. If an SP is

just mildly nervous, let him/her watch while another family member is having venipuncture if the

latter agrees to this. Apprehensive SPs, especially young children, may feel less apprehensive if they

see others brave the exam. Remember that, in general, an SP should not watch while another SP is

having venipuncture because each examinee has a right to privacy. If a child (or adult) has apparently

decided not to participate and is demonstrating this in a disruptive manner (e.g., a tantrum), it is best

not to persist. Return the SP to the coordinator’s station.

12.3 Sample Person Illness

A common cold does not preclude an SP from being examined. Venipuncture should not

be done if the SP has a fever or, in the physician’s opinion, is too ill to be examined.
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12.4 Handicapped Sample Persons

Some of the SPs will be handicapped. As a rule, this should not pose a problem. If an SP

is in a wheelchair, you can perform venipuncture while the SP is sitting in the wheelchair after first

locking the wheelchair wheels. If the SP is emotionally disturbed and is extremely frightened by the

prospect of venipuncture, do not be too persistent in persuading him/her to participate.

12.5 Medical Emergencies

Although venipuncture is simple, some SPs may have post-examination complaints such as

faintness, weakness, or hematomas. Minimize these complaints by following the venipuncture

protocol. When complaints occur, follow the guidelines presented in Section 3.12 and in Appendix C.
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APPENDIX A

ANSWERS TO FREQUENTLY ASKED QUESTIONS
REGARDING VENIPUNCTURE

WHY DO YOU NEED TO DRAW MY BLOOD?

By examining a small sample of blood, researchers can obtain much useful information
regarding a person’s health. Over 30 tests will be done on your blood sample, and
they will provide information which can’t be obtained in any other way.

HOW MUCH BLOOD WILL YOU DRAW?

We need to draw about eight tablespoons of blood. This is much less than the amount
drawn when you donate blood.

IT SEEMS LIKE THAT’S A LOT OF BLOOD!

Although I am drawing a little less than four ounces of blood, it may seem like more
because I am using several different tubes to collect the blood. This is necessary
because we need to have separate containers in order to perform different tests.

WILL IT HURT?

You may feel a slight pinch. The discomfort should be slight and last only a few
seconds.

CAN I GET AIDS FROM GIVING BLOOD?

There is absolutely no chance for you to get AIDS from giving us blood. All needles
are sterile and are used only once. You will be the only person to come into contact
with the needle used to draw your blood.

I JUST ANSWERED ALL THOSE QUESTIONS DURING THE INTERVIEW.
HOW MUCH MORE INFORMATION DO YOU NEED?

The questions you answered during the interview provided us with information about
habits over much of your life. By testing a small sample of your blood, researchers
will be able to add current information, such as level of vitamins in your blood, to the
information you have already provided.
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ARE YOU A DOCTOR?

I am a trained and certified medical technologist/phlebotomist, and I am well
experienced in drawing blood. I have been specially trained for this research.

WHAT ARE YOU LOOKING FOR IN MY BLOOD?

A variety of tests will be done on your blood sample. These tests are not designed to
detect any specific illness, but they do provide an overall picture of certain aspects of
the health of people of the U.S.
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APPENDIX C

QUESTION-BY-QUESTION SPECIFICATIONS FOR THE PHLEBOTOMY QUESTIONS

Administer this questionnaire for all SPs age 1 and over. For SPs under age 12, you

administer the questionnaire to the SPs parent or guardian. For SPs aged 12 and over, administer the

questionnaire directly to the SP.

Note that questions 1-6 are to be asked directly of the respondent. The remainder of the

items, a-f, Check Items A, B, and C and Items 7-15 are to be completed by you and not asked of the

respondent.

Item a: Record your four digit Tech ID on the lines provided here.

Item b: Note that you cannot answer this item until after you interview the SP. Check

one box to indicate whether the interview was done in English or Spanish. If

the interview was done in both English and Spanish, switching back and forth

between the two languages, write this in the margin, leaving both boxes blank.

Item c: Record the SPs seven digit NCHS ID number on the lines provided, using one

line for each digit of the number. Obtain the SPs NCHS ID number from the

SPs Control Record (Exhibit 3-4).

Item d: Check one box to indicate whether or not the SP is in the GTT half-sample.

This information is available from the Control Record. Remember that all SPs

who are selected for the GTT half-sample must be scheduled for morning

appointments. If the Control Record indicates that the SP is in the GTT half-

sample, but he/she is scheduled for an afternoon session, check the box for

"Yes" and inform the Coordinator immediately. You will still administer the

GTT, but the Coordinator should try to reschedule the GTT for a morning

session.
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Item e: Check the Control Record to determine whether that is the SP’s first visit or a

rescheduled visit. (If it is a rescheduled visit, the Control Record will indicate

that on the first visit the GTT could not be done for some reason.) Check one

answer code box to indicate the appropriate response.

Item f: Record the date and time that the interview began.

Item 1. This is an extremely important question since it identifies those SPs who have

hemophilia. These SPs are to be excluded from venipuncture since the

procedure would pose a threat to their health. Ask the question exactly as it is

worded and check one answer box. If the response is "Yes," follow the skip

instruction and go to the end (Item 13). Tell the respondent that he/she is not

eligible for venipuncture because he/she has hemophilia. Thank the respondent

for answering your questions and for cooperating in the survey. If the

response is "No," proceed to Item 2.

Item 2. Determine whether or not the SP has received chemotherapy in the last four

weeks as treatment for cancer. Check one answer code box for this item.

Note, if the response is "Yes," the SP is ineligible for phlebotomy; follow the

skip instructions and go to Item 13. Thank the respondent for participating in

the survey and for answering your questions. If the response is "No," go to

Item 3.

NOTE: You should continue with Item 3 if 28 days or more have elapsed

since the SP’s last cancer chemotherapy treatment.

Item 3. Check one box to indicate whether or not the SP is currently taking insulin.

Item 4. Record the time that the SP last had anything at all to eat. Note that this is

meant to includeanything at all, including such items as breath mints and

chewing gum as well as other foods. Record the time at which the SP last ate,

writing one digit of the time on each line. Determine whether the time was in
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the a.m. or p.m., at noon or at midnight, and check one box to indicate the

appropriate response. Finally, determine whether the last time the SP ate

anything was today, yesterday, or before yesterday and check the appropriate

box.

Item 5. Check one box to indicate whether the SP drank anything other than water

after the time he/she last had something to eat, i.e., the time recorded in Item

4. As in Item 4, probe for a complete and accurate response. Check the box

and follow the appropriate skip pattern.

Item 6. This item asks for the last time the SP had anything to drink besides water

after the time indicated in response to Item 4. By "anything" we mean any

beverage at all, even if it is noncaloric. Thus, the SP should include beverages

such as tea, coffee, diet soda, club soda, etc. Record the time on the lines

provided, check one box to indicate a.m./p.m./noon/midnight, and check one

box to indicate the day.

Item 7. Carefully compute the number of hours since the SP last ate or drank anything

other than water, using whichever time was latest. (Please note: If Item 6 has

been completed, the time in Item 6 should be later than the time in Item 4. If

it is not, probe to clarify.) On the basis of your computation you will

determine whether or not the SP has fasted properly. Perhaps the easiest way

to computer the number of hours since the SP last ate is to count forward from

the time the SP last ate, using your fingers if necessary. Count only the

number of complete hours that the SP fasted. For example, if the SP fasted

for 9 hours and 59 minutes, you would compute this as 9 hours.
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Check Item A: Refer to Item 3. Check box 1 if the SP is currently taking insulin. Do

not administer Trutol to anyone who is currently taking insulin for any

reason. Tell the respondent that he/she is not eligible for the GTT

because he/she is taking insulin. Go to item 8a and perform

venipuncture oneonly. If the SP is not currently taking insulin, check

box 2. Proceed to item 8a.

Item 8a. Do not ask this question of the SP. Obtain the SP’s age from the

Control Record and check one box to indicate whether or not the SP is

20-59 years old. If the SP is between the ages of 20 and 59, he/she is

eligible to participate in CDC’s volatile toxicant study. You should

recruit any eligible SPs for the volatile toxicant study at this time. If

the SP is ineligible to participate in this study, check box 2. Perform

the venipuncture before proceeding with Item 9. If the SP is eligible

to participate, check box 1 and go to Item 8b.

Item 8b. If the SP agrees to participate in the volatile toxicant study, check box

1. Perform the venipuncture and draw the 10 ml gray top and 10 ml

non-silicone coated red top tubeafter you have filled the other eleven

tubes listed on the venipuncture protocol. Go to Item 9.

If the SP does not agree to participate in the volatile toxicant study,

check box 2. Perform the venipuncture. Donot collect the 10 ml

gray top and 10 ml non-silicone red top tubes. Go to Item 9.

Item 9. Complete this item only if the SP is 18 years of age or older. This

item asks whether or not the SP refused the HIV test. If the SP tells

you at any time during the examination that he/she does not want an

HIV or "AIDS" test check the box for "refused."Do not ask the SP if

he/she wants an HIV test. If the SP does not refuse the HIV test

during the examination, check the box for "Not Refused." Go to Item

10.
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Item 10. This is the Venipuncture Log. The blood tubes to be collected for

each age group are listed in priority order by age group. After you

complete the venipuncture, indicate the blood tubes you filled by

locating the column representing the age of the SP and writing the

number of tubes of each type on the appropriate line. Go on to Check

Item B.

Remember to record the time you started the venipuncture as well as

the time you drew the volatile toxicant tubes.

Check Item B: Do not ask this question of the SP. If the SP is between ages 40 and

74, he/she is eligible for the GTT. Proceed to Check Item C. If the

SP is less than 40 or more than 74 years of age, he/she is ineligible for

the GTT. Thank the SP for cooperating. Go to Item 13.

C-11



C-12



Check Item C: Refer to Item 10 and check one box to indicate whether or not an

initial blood specimen for the 3 ml gray top tube was drawn. If the

tube was not drawn at the first venipuncture, the SP is not eligible to

receive Trutol. If the 3 ml gray top tube has been collected and the

SP is not taking insulin, give the Trutol to the SP and go to Item 11.

If the 3 ml gray top was not collected,do not give the Trutol to the

SP. Thank the SP for participating and go to Item 13.

Item 11. Check one box to indicate whether or not you administered Trutol to

the SP. NOTE: You are never to administer Trutol to persons taking

insulin. If you did administer Trutol, record the time that you

administered it on the line provided and check the box to indicate

whether the time was in the a.m. or p.m. Then go to Item 12. If you

did not administer Trutol, check the box for "No" and go to Item 13.

Item 12. Complete this item at the time of the 2-hour blood draw. Indicate the

blood tubes you filled by writing the number of tubes of each type on

the appropriate line. You are also to record the time the specimen was

collected. Check the box to indicate whether the specimen was

collected in the a.m., p.m., or at noon. If the 2 ml light blue, 8 ml

leukoprep or 10 ml gray top tubes were collected at the time of the 2-

hour draw, indicate this by writing "collected at 2-hour draw" on the

Venipuncture Log (Item 10) next to the result spaces for each of the

tubes. Go to Item 13.

Items 13 and 14. Select one phlebotomy result code from V110-V118 to indicate the

results of the first venipuncture. Refer to the result codes on page 3 of

the Venipuncture Questionnaire. If the 2-hour specimen was drawn in

addition to all the tubes from the first venipuncture, use code V110. If

one but not both tubes were drawn on the 2-hour draw and the first

venipuncture protocol was not completed, use code 111. If the

venipuncture was incomplete or unsuccessful, use the comment codes
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to best explain the reason. Refer to page 4 of the Venipuncture

Questionnaire for descriptions of the various venipuncture comment

codes.
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1. EMERGENCY PROCEDURES

1.1 Safety in the Mobile Exam Center (MEC)

The best approach to emergency situations in the MEC is to prevent problems from

developing into emergencies whenever possible and to be well prepared for those emergencies that

cannot be avoided. It is the responsibility of all examination staff members to participate in

maintaining safety in the MEC by staying alert for potentially unsafe conditions or unusual sample

person (SP) behavior and by being thoroughly familiar with the current NHANES III procedures for

emergencies.

Promotion of safety and prevention of accidents and emergencies in the MEC is of

particular concern in NHANES III in view of the proportion of elderly sample persons that will be

participating in the survey. The number of elderly respondents will be higher than on previous

surveys as a result of an intentional oversampling and removal of the upper age limit on the

examination. Consequently, a higher number of more elderly sample persons, including those over 75

years of age, can be expected to receive the NHANES III examination.

1.1.1 Elderly Sample Persons

Care should be taken with an elderly sample person to minimize confusion and ensure the

safe completion of the examination. Elderly SPs should be escorted when moving between exam

procedures and the coordinator’s area and should not be left alone for more than a few minutes, such

as when changing clothes.

Instructions to elderly SPs should be provided in a clear, clam manner and repeated as

needed. It should not be assumed that the directions are understood until the SP offers an appropriate

response. It may be necessary to guide SPs through each step required, such as providing a urine

specimen or changing into a gown, to successfully complete a task. If the SP is experiencing

difficulty in understanding or performing tasks, try to offer one instruction or direction at a time and

wait until it is understood by the SP before proceeding.
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Exam staff should be alert to complaints or reports of feeling ill from elderly SPs as

occasionally the SPs do not clearly communicate the extent of their discomfort or concern. Staff

members should be prepared to explore complaints and to refer potential problems to the MEC

physician.

1.1.2 Sample Persons in Wheelchairs

Some SPs may arrive for the examination in wheelchairs and the exam staff should be

prepared to facilitate the SPs’ entry into the MEC and their progress through the examination. The

field office will alert the MEC manager and coordinator that an examinee is wheelchair bound so that

the lift at the end of the physician’s exam room can be assembled in advance.

SPs in wheelchairs should enter the MEC through the physician’s exam room where the

coordinator will check them in and initiate the exam. The first procedure should logically be the

physician’s examination, as the SP is already in the room and should be assessed by the physician for

any problems that may require exclusion or special consideration from other exam components.

If the SP can bear sufficient weight on at least one leg or can otherwise support him/herself

during the transfer, the physician and another exam staff member should assist him/her into the MEC

wheelchair, which is kept in the handicapped bathroom, to facilitate movement throughout the MEC.

Most other wheelchairs are too large to move easily in the exam center.

Sample persons who cannot bear most of their weight on one leg and assist in transferring

to the MEC chair should not be physically lifted or moved out of their wheelchairs. Lifting or moving

sample persons without their assistance could result in injury to the SP or staff member and is

unwarranted. SPs should remain in their wheelchair and receive the exams that can be conducted in

that position. When the transfer of an SP raises questions, the physician should make the decision to

transfer or not transfer an SP.

A modified examination is available for SPs who must remain in a wheelchair for the

examination and is described in the coordinator’s manual, Section 2.0, Standardized Procedures.
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1.1.3 Children in the MEC

Children in the MEC should be monitored at all times when not participating in an exam

component. Young children should not be permitted to walk through the MEC unescorted and should

not interfere with the performance of any examinations.

When waiting for an exam, young or unruly children should remain in the reception area

under the supervision of the MEC coordinator and assistant coordinator. Other staff members, when

available, may be asked to assist the MEC coordinator and assistant coordinator during particularly

busy sessions. Toys are available to entertain young children.

Staff members should be alert to the presence of children in the MEC and always

investigate the behavior of young children walking unattended through the exam center.

1.2 Safety Precautions

A number of precautions have been taken to promote safety in the exam center.

Facility Preparations

Fire extinguishers have been placed throughout the MEC to allow rapid response to
fire.

An entrance or exit door is present in every trailer.

Emergency equipment consisting of a drug box, portable ECG machine, portable
oxygen tank, and portable blood pressure equipment is kept in the same location, the
physician’s exam room, in each caravan.

The MEC is a "NO SMOKING" facility. Neither staff nor SPs may smoke in the
exam center. Should a staff member or SP have the need to smoke, he/she should step
outside the MEC.

Mobile Examination Staff Preparation

All examination staff members are certified in cardiopulmonary resuscitation, Course
Level C, and recertified annually.

D-27



MEC physicians are required to attend an Advanced Life Support Course.

A physician is required to be present in the MEC when sample persons are in the
center.

At least six staff members are required to be in the trailer to assist in the event of
emergencies whenever sample persons are in the exam center.

Procedures for emergencies in the MEC have been developed and taught to
examination staff members.

Mock emergency drills are being held periodically in the Mobile Exam Center to
simulate a medical emergency and permit practice of emergency procedures.

On-Site Preparations at Each Stand

MEC managers will contact and meet with local fire and rescue representatives to
orient them to the location and structure of the MEC.

The phone number "911" is to be used if applicable for the MEC location. However,
the telephone number and address of the local fire and rescue squad will be posted at
the coordinator’s station and in the staff room by the telephone.

The address of the MEC will also be posted in the coordinator’s station and staff room
so that the location can be reported correctly.

The field office will provide advance notice to the MEC coordinator for any sample
person who will require assistance entering or moving through the exam center. The
coordinator will inform the MEC managers so that appropriate preparations can be
made.

The physician will review the vitamin and medicine usage pages of the household
interview for each SP prior to the examination session in which the SP’s appointment
is scheduled. These pages described the SP’s medications, if any, that are taken for
specific conditions. The household interview containing these pages will be sent over
to the MEC from the field office at least one session in advance and will be kept in
the MEC interview room.

Portable ECG machine, oxygen tank, blood pressure equipment and emergency drug
kit are available in the MEC and will be kept in the physician’s exam room. All staff
members should be able to recognize and locate this equipment without delay.

Oxygen face masks for CPR are in 12 different locations int he MEC:

- Body Measurement Room;
- Audiometry Room;
- X-ray Room;
- Bone Densitometry Room;
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- Ultrasound Room;
- Spirometry Room;
- The two Dietary Interview Rooms;
- Physician’s Exam Room;
- Venipuncture Room; and
- Coordinator’s Area

1.3 Reporting SP Problems and Emergencies

Sample persons who report feeling ill or who appear to feel ill should be reported to the

MEC physician at the earliest opportunity. It is expected that persons fasting for long time periods

may feel faint during venipuncture and in subsequent procedures or may become ill after drinking the

Trutol for the GTT test. If these individuals do not recover completely in a short time, their status

should be reported to the MEC physician.

At times, sample persons may have specific complaints, such as viral illnesses, joint pain or

fatigue, that do not appear to warrant an emergency response. Exam staff members should offer to

have the physician speak with an SP who has a particular complaint. If the SP is reluctant or refuses

and there is any question about the health or safety of the SP, staff members should consult the

physicians themselves for recommendations on how to proceed through the exam.

1.4 Emergency Procedures

1.4.1 Medical Emergencies

The physician will direct the response to SP’s complaints, unusual behavior or obvious

medical emergencies, such as loss of consciousness. The appropriate response of the physician will be

to stabilize the SP in distress and facilitate a safe and expedited transfer to the nearest medical facility.

The response of the physician is limited by a number of factors. The NHANES III’s mission is data

collection and therefore the MEC is notset up to treat or manage medical problems. There is no

trained medical staff in the MEC to assist the physician in case of an emergency (i.e., registered

nurses, physician assistants, etc.) which is necessary in a more sophisticated response. This limits

what the physician can and should do in the MEC. The MEC is not a diagnostic or treatment center,
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nor are the physicians necessarily licensed in the states in which the examinations are being conducted.

The liability insurance obtained for Westat physicians does not cover any type of treatment procedure

(except emergency stabilization).

1.4.2 Reporting Emergencies

SP complaints, unusual behavior, or obvious emergencies such as loss of consciousness
should be reported to the MEC physician immediately. Any questionable situation
should be considered an emergency and evaluated by the physician.

If you find an SP unconscious or unable to be alone, stay with the SP, call another
staff person to help immediately, and start CPR if needed.

The physician will assume command of the situation and make staff assignments as
appropriate.

1.4.3 Staff Assignments

The physician will direct the emergency response. In order to facilitate the response, MEC

staff members may be asked to function in one of several roles:

Assistants- Two assistants will stay with the physician and the SP to help with CPR
or any other task required and allow the physician to devote full attention to the SP.

Runner - The runner will be directed to place calls for emergency assistance. If
possible, calls should be placed from the phone in the staff room to avoid alarming the
other SPs. The runner will also help keep other MEC staff members informed of the
situation and will be available to obtain emergency equipment or other needed items
and perform tasks directed by the physician.

Recorder - The recorder will be responsible for documenting the time of the
emergency and the sequence of events that follow the initiation of emergency care on
the MEC Emergency Recording Form (Exhibit D-1). The order of the events and time
sequence are the critical elements in documentation. MEC Emergency Recording
Forms will be kept in the emergency drug kit.

Instructions for completing this form will be found in Section 1.4.5 of this manual.

Supervisor - The supervisor will assist in clearing the halls and staff room, assist in
notifying the emergency squad, and keep the rest of the MEC under control while the
emergency is in progress. In most instances, the MEC manager will fill this role.
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However, another staff member will be designated by the physician in the manager’s
absence.

Guides for Rescue Squads- Two staff members will be posted at the entrances to
trailers 1 and 4 to guide the rescue squad into the MEC. The MEC Manager will
designate staff members for these assignments.

Other staff members should remain clear of the site and assist in keeping order in the MEC

unless asked to help. Staff members should remain in exam rooms with other SPs until the emergency

is over.

The MEC Emergency Procedure Checklist (Exhibit D-2) and the Guidelines or

Documentation of MEC Emergency form (Exhibit D-3) are located in all the major hallways.

1.4.4 Documentation

After the SP has left the MEC, the MEC manager should make sure that the incident and

outcome are documented in the automated system. The physician will also complete a full report on a

separate form, the Incident/Emergency Report Form. The recorder’s notes of the event will be

especially important in the completion of the physician’s report and should be kept with the

physician’s documentation of the incident.

All documentation of the emergency should be forwarded to Catherine Novak, Director of

MEC Operations, as soon as possible after the incident.
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Exhibit D-1. MEC Emergency Recording Form

NHANES III

MEC EMERGENCY RECORDING FORM

DATE __________________________________________

TIME STARTED _________________________________

TIME ENDED ___________________________________

LOCATION OF EMERGENCY

SP NAME

SP SAMPLE NUMBER

PHYSICIAN NUMBER

SP FOUND BY

SP STATUS POST EMERGENCY

Time
Heart Rate/

Rhythm
Blood

Pressue
Respiratory

Rate
Pulse

(describe)
Other

Observations
Medications

Treatments/IVs
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Exhibit D-1. MEC Emergency Recording Form (continued)

Time
Heart Rate/

Rhythm
Blood

Pressue
Respiratory

Rate
Pulse

(describe)
Other

Observations
Medications

Treatments/IVs
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Exhibit D-2. NHANES III MEC Emergency Procedure Checklist
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Exhibit D-3. NHANES III Guidelines for Documentation of MEC Emergency
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1.4.5 MEC Emergency Recording Form

A hard copy form entitled "MEC Emergency Recording Form" will be utilized for

recording the sequence of events or actions that are taken during the emergency response. An

example of the form is shown in Exhibit D-1. The form is completed by the staff member designated

by the physician for recording purposes. Copies of the form will be kept in the Emergency Kit. To

complete the form, the staff member includes the following information:

Date of the emergency response;

Time that the emergency response started;

Time that the emergency response ended;

Location of the emergency in the MEC;

Examinee’s name;

Examinee’s sample number;

Physician’s name;

Staff member that fund the SP and initiated the emergency response; and

SP post-emergency status including whether or not the SP was transported by
ambulance to emergency room.

The second part of the form is for the specific measurements (including the time done)

during the emergency response such as:

Heart rate and rhythm;

Blood pressure;

Respiratory rate;

Pulse measurement;

Other observations; and

Medications/treatments/IVs administered.
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1.4.6 Medical Referrals

Based only on the MEC examination, the physician will place the examinee in one of three

levels:

Level I Major medical findings that warrantimmediate attention by a health care
provider; emergencies.

Level II Major medical findings that warrant attention by a health care provider in the
next 2 weeksbecause they are expected to cause adverse effects within this
time period.

Level III No medical findings; minor, medical findings that an examine already knows
about, is under care for, or does not require prompt attention by a medical
provider.

1.4.7 Report of Findings

Generally it is not necessary to discuss findings with the examinees unless referrals are

needed. A single examination often does not allow an adequate interpretation of findings nor provides

a solid foundation for giving specific advice to an examinee. Furthermore, providing the examinee wit

the findings may be contrary to what his/her personal or clinic physician has decided to so. Only the

examinee’s personal physician or community clinic physician who has the individual’s long-term

records available should interpret the findings and decide what to tell the person. For these reasons,

SPs are encouraged to discuss the results with their physician. Reports of findings include a physical

findings report summary, a Centers for Disease Control (CDC) laboratory report, and if done, an ECG

tracing.

1.5 Psychiatric/Behavioral Problem Procedures

1.5.1 Psychiatric/Behavioral Problem SPs

There are situations which may arise regarding SP behavior which will require special

handling. They include:
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Psychological injuries; deteriorations and/or deprivations - Due to changes in mental
status, the SP may seem confused or may actually have dementia. MEC staff should
accept these examinees as they are, without judgment or criticism, and encourage
maximum participation;

Inebriation due to intoxication with alcohol and/or drugs - the SP will be less able to
grasp ideas, reason, problem-solve, calculate and attend to the tasks at hand.
Therefore, the potential for injury, trauma and violence is present; and

Belligerence - This will include SPs with non-complaint or abusive behavior.

If the SP is so demented, confused, intoxicated or belligerent that it is impossible to

continue the examination, the MEC Manager should calmly terminate the MEC Examination and have

the examinee leave the center without delay. For those examinees who require assistance going home,

have a family member escort them home or call a cab. An incident form should be completed and the

incident reported by telephone of the Director of MEC Operations as soon as possible.

1.6 Natural Disaster Procedures

In the event of an unforeseeable occurrence (i.e., hurricane, tornado, fire, etc.), certain

procedures should be followed depending on whether an examination session is taking place in the

MEC or an examination session is scheduled for the MEC.

1.6.1 Scheduled Examination Session

(a) Predicated Event - The stand manager should contact the home office for instructions
regarding whether to cancel the session. If so, the stand manager will notify the MEC
manager, who in turn will notify the MEC staff.

(b) If mobile homes and trailers have been notified to be evacuated, the stand manager
should make the decision to cancel the session. He/she should then call the home
office to report the occurrence and the canceled session and notify the MEC manager.
The MEC manager should notify the MEC staff.

c) The MEC manager may place the staff on stand-by procedures, with instructions to be
ready to work but accessible by phone at home awaiting orders from the MEC
manager regarding status of operations.
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1.6.2 Examination Session Being Conducted

In the event that an examination session is being conducted and SPs are in the MEC when

you are notified of a pending natural event, the following procedures should be followed:

The MEC manager and the physician should make a joint decision regarding closing
the MEC and/or canceling the session. The first priority should be the safety of the
SPs and staff;

The MEC staff and SPs should evacuate the MEC as soon as possible and go directly
to a safe haven, perhaps a building close by or the hotel the staff are staying in. The
staff and SPs should remain at this site until the impending event is over and it is safe
to proceed outside;

A decision should be made once the event is over, by the MEC manager and
physician, as to whether or not to continue this session, if the SPs are willing to stay;

If either the decision is made to cancel the session or the SPs decline to remain, the
appointments for those SPs will need to be rescheduled using the usual procedure;

It is essential for the MEC manager to notify the stand manager of the outcome of
events. The stand manager should then notify the home office immediately;

Examiners who were conducting an exam or interview at the time evacuation of the
MEC was ordered should be sure to accurately document the reason for interruption of
the exam in the automated system and in room logs as soon as possible after the MEC
is reopened; and

The MEC coordinator should be sure to document the reason for exam components
omitted because of the closure of the MEC.
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APPENDIX E
DUTIES OF THE CHIEF MEDICAL TECHNOLOGIST
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Appendix E

Duties of the Chief Medical Technologist

The Chief Medical Technologist is the most senior member of the laboratory team. The

Chief Medical Technologist is responsible for overseeing the activities of the laboratory team, quality

control, inventory of supplies, and communication with the MEC Manager. Each of these activities is

discussed in more detail in the sections which follow.

E.1 Overseeing the Activities of the Laboratory Team

The Chief Medical Technologist is responsible for assigning the staff to each of the work

stations in the MEC. These assignments are made for one week so that one technologist is responsible

for one work station for one week before rotating to the next work station. It is very important that all

of the medical technologists rotate through all of the work stations at each stand and that on the

average each technologist works at each work station for about the same amount of time over the

course of each year of the survey. The work schedule (Exhibit E-1) is to be completed and posted in

a prominent place in the main laboratory area.

In addition to making work assignments, the Chief Medical Technologist is to monitor the

work of each person in the lab. This is accomplished informally through observation and formally

through the systematic review of all of the quality control documentation produced in the lab (see

Quality Control).

We do not require that the Chief Medical Technologist review all of the venipuncture and

processing results. These results are reviewed by the NCHS staff who are responsible for quality

control. However, if it becomes apparent that there is a problem either with venipuncture or

processing, the Chief Medical Technologist will be required to begin a systematic daily review of

these components of the laboratory.
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E.2 Quality Control

It is the Chief Medical Technologist’s responsibility to ensure that all of the equipment used

by the staff are properly calibrated and properly maintained. To do this the Chief Medical

Technologist reviews the calibration data or QC log for each piece of equipment or supply on a

regular basis. The following documentation is to be reviewed and initialed by the Chief Medical

Technologist weekly:

Coulter Scheduled Cleaning Procedures and Operational Checks;

Coulter IQAP Forms;

Coulter Action Log;

ICON QC Log;

Unusual Occurrence Form;

Ambient Air Temperature QC Logs;

Refrigerator/Freezer QC Logs; and

Biological Safety Cabinet Log.

On a monthly basis the Chief Medical Technologist is to review and initial:

Coulter Reagent Log; and

Supply Use Control Logs.

Finally, once each stand the Chief Medical Technologist is to review and initial:

Laboratory Centrifuge QC Log; and

MLA Pipette QC Log.
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E.3 Inventory and Ordering of Supplies

The Chief Medical Technologist is responsible for making inventory assignments at the

beginning and end of each stand and for reviewing and initialing the final Laboratory Supply/Inventory

Order Log at the beginning and end of each stand. As with all assignments, staff are rotated through

different inventory stations.

The Chief Medical Technologist is also responsible for informing the MEC Manager if it is

necessary to order supplies while the MEC is in the field. This is done by completing the appropriate

Laboratory Supply/Inventory Order Log and/or reviewing and initialing any Logs prepared by other

staff.

E.4 Communication with the MEC Manager

To simplify communication in the field, the laboratory team communicates with the MEC

Manager through the Chief Medical Technologist. Thus, when it is necessary to arrange for an

equipment repair, additional supplies, dry ice for shipping, or any other matter which is the

responsibility of the MEC Manager, the staff is to communicate this to the Chief Medical Technologist

and the Chief Medical Technologist is to communicate this to the MEC Manager.
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APPENDIX F

INVENTORY SHEETS - EXAMPLES
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APPENDIX F-1

MOBILE EXAM CENTER STAND INVENTORY
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APPENDIX F-2

MOBILE EXAM CENTER INVENTORY SHEET

NON-CONSUMABLE ITEMS

F-15



F-16



F-17



F-18



F-19



F-20



APPENDIX F-3

MOBILE EXAM CENTER INVENTORY SHEET

CDC-SUPPLIED ITEMS
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APPENDIX G

ASSIGNING Z NUMBERS
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Appendix G

Assigning Z Numbers

In order to keep the HIV test and the urine drug test anonymous, the SP’s serum and urine

samples will be labelled with a Z number. The procedures below were designed to label the SP’s

serum sample for the HIV test and the urine sample for the drug test with the same Z number.

On the day an SP is scheduled to be examined, the chief technician or the technician who is

setting up blood processing racks will use the Daily Appointment Schedule, the Z labels, and the

automated system to assign a Z number to all SPs over 18 years. Follow the procedures below to

assign the random Z number:

Access the Assign Z Number screen in the automation system. Refer to the
Laboratory Automation System Manual for instructions.

Enter the SP ID # from the Daily Appointment Schedule (DAS).

Randomly select one sheet of Z labels, printed six duplicates to a strip, from the box
of Z labels located near the automation system terminal.

Randomly select one of the six Z numbers on the strip and enter it into the automation
system. The Z number has now been "linked" to that SP ID number.

Continue to randomly select Z numbers from the strip for the remaining SP ID #s
listed on the DAS. If you run out of Z numbers, select another strip of Z labels from
the box.

Post the Z labels in a central location in the laboratory so that both the blood processor
and urine processor has access to them.

The blood processor will label Vial 20 and urine processor will label Tube U-D with
the appropriate Z label when entering the results of their processing into the
automation system. Refer to Chapter 6, Urinalysis, and Chapter 7, Blood Processing
and Storage, in the Laboratory Automation Manual.
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APPENDIX H

PROCESSING OF BLOODS FOR AGE GROUPS A-E
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Exhibit H-1. Processing of bloods, ages 1-3 (A)
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Exhibit H-2. Processing of bloods, ages 4-5 (B)
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Exhibit H-3. Processing of bloods, ages 6-11 (C)
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Exhibit H-3. Processing of bloods, ages 6-11 (C) (continued)
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Exhibit H-4. Processing of bloods, ages 12-19 (D)
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Exhibit H-4. Processing of bloods, ages 12-19 (D) (continued)
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Exhibit H-5. Processing of bloods, ages 20 + (E)
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Exhibit H-5. Processing of bloods, ages 20 + (E) (continued)
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Exhibit H-5. Processing of bloods, ages 20 + (E) (continued)
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APPENDIX I

COULTER S-PLUS JR. INSTRUMENT VERIFICATION PROCEDURE
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Appendix I. Coulter S-Plus Jr. instrument verification procedure
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Appendix I. Coulter S-Plus Jr. instrument verification procedure (continued)
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Appendix I. Coulter S-Plus Jr. instrument verification procedure (continued)
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APPENDIX J

PREPRINTED SHIPPING TRANSMITTALS
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