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AR PROTECTION OF HUMAN SUBJECTS
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Title: EPIDEMICLOGY OF MAGHL1.C CFFECTS 04 HUFANS

Principal Investigator: Thomas F. Budinger

Location of Study: Donner Laboratory, Lawrence Uerkeley Laboratory

I. scort

This is a retrospoctive epidemiological study on the effects, if any, of
the stationary and altcrnating wagnetic and electromagnetic fields produced by
controlled thermonuclear reactors (CTR), high-voltage Gransmission Vines, mag-
netic eneray storage, and magnetohydrodynamic (WD) systems. DProgrammatic ob-
jectives include acquisition of datafar the eventugl cstablishwent of allou-
able exugsure standards {pr CTR and M0 workers, and for the population at
Tarqe incidentally cxposed to environmantal changes in wamnetic and electric
fields. There are cuntradictary reports and literature on the coffects of hiah
and Yaw magnetic fields and electromagnetic ficelds, on growth and development
#5 well as on behavior. Thus, in order to prncecd with an understanding of
the impact of various pouer producing and transporting devices on human health,
it is important to cstablish the hazards, if any, of static and aiternating
rmagnetic and electrical fields. The evaluation of the benefits and risks of
atomic energy required very crxtensive and long-term studies of radiobiologqy.
Similarly, previous work on magnetobiology must be cvaluated and extended
for the evontual ostablishment of maximum permissible exposure levels for
pagnetic device worrers and Lhe populaLtion at laroe.

Our approach involves a study of 2000 scientists and tecknicians who
have been ozcupationally exposed to curwlative doses for over 4,000 gauss-daye
per year for at leost 5 years. (A “"gauss-day" is defined as cxposure to a
magnatic flux density of 1 gauss for 1 working day.) The wajority of those
subjects arc cyclotron workers and rescarciers who have been in fields of 5
gauss for 4 or more hours cach day. In addition we will investigate the pos-
sible data base obtainable from high tension linemen, and power station opera-
tors. The study includes acquisition of medical data on exposed subjects, as
well as matched controls from 8 facilities in North America. If warranted,
studies will extend to exposcd subjects in Europe where an additional 2000
cascs will be easily obtainable. The studies of latent effects from acute
exposures will include an additional aroup of about 1000 subjects exposed to
greater than 100 gauss fields at the Calutrons in Berkeley and Oak Ridge
during World War [I.

Re trospective. Study of Persons Occupationally Exposed Lo High Mianetic Fields

Cyclotron workers and hiah eneray physicists avound the werld have been
exposed Lo magnetic fields and in addition have excellent medical data recorded
as a part of the medical program given Lo radiation workers. Our overview of
the potentials of such a retrospective study indicates that about 2000 case
histories are available with integraied cxposures of cach individual up to
20,000 gauss-days. In addition to tiie proposcd protocol detailed below, it
is of some importance Lo evaluate A. M. Vyalov's report of 1500 workers who
liad 111 effects from myanetic field cxposures. These workers were occupa-
tionally cxposed to maqnotic fields of 350 to 3660 wauss. Their hands were
exposed to these fields for 20 Lo G0 percent of the work day, and their hoads
were exosed to less than 250 gauss (Havitskiy et al., 1971). The symptoiss
roported were headache, fatique, low blood pressure, decreased white count,
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and skin effeets such as sweating, edema and hyparkeratosis,

A careful evaluation of this repert with persenal contact, if necessary,
will be wace during FY 78, IT comparable data can be obtained, records from
these workers will be studied along wilihv case histories from workers at the
facitities licted bholow.

Initially, 10060 subjects with on exposure of arcater than 4000 gauss-
days per yoear for 5 vears will Le identified at & locations on the Horth Am-
erican continent. AL cach location we expect to identify 30 to 300 scientists
and technicians with intermittent exnosures to qreater than 5 gauss during the
working day. A matched group of cvn]oy"es from the same installation who werc
not exposed ull] be selected at random by ace, =ox, veriod of cuploymept, and
saltary vaxuc - The expected results in IY'77 uull be medical dala on at least
200 cxposed subieccis and 200 matched controls. Uith this size sanple we can-
not cxpect to discorn anv significant abnormalitics because the incidence of
cardiovascular discase and the incidence of cancer are only about 10 per 1000
and 3 per 1000 respectively. Thus during FY 78 we will proceed to obtain the
additional data from the facilities Visted below:

Lawrence Berkeley Laboratory (LOL)

lational Accelerator Laboratory (JIAL)

Stanford Linear Accelerator Laboratory (SLAC)

Los Alamos Scientific Laboratory (LASL)

Brookhaven Nationel Labaratory (BlL)

Oak Ridge Mational Laboratory

Chalk River Canada

Other Cyclotrons - Penn.-Princeton Accelerator
University of California, Davis
University of Yashingion
University of Chicago
Harvard
Michigan State

In FY 78-79, if indicated, at least 2000 additional cxposed individuals can be
identified from CLRI, Sweden, France, England, Germany and Russia.

I1.  DATA BASE

The dotag@ill be collecled in a format which was developed by us for oc-
cupational mndical purposcs al the Lawrence Berkeley Laboratory and success-
fully adapted to the thyroid cancer and leukemia epidemiolouy work. A reduced
copy of the encoding shect accompenicd by an cxnlanation sheet are attached.

The protocol for data collection is as follows:

1. A letter stating the purpose of the study will be sent by the ERUA re-
gional operations office to the dircctor of the facility being visited.

2. A physician-cpidcmiologist wilf'contact the medical department at the

appropriate facility and set up @ convenient tiwe during which he can
visit the facility to abstract data from employce charts,

3. In most cases Dr. T. F. budinaer, the project coardinator, will make
personal contact with a lead physician-scientist at the facility with
whom he 15 acquainted in order to rlucidate the objectives and motives
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of this work and share ideas on how best to conduct the data collection
at that facility.

4. The physician-opidemiolonist will brief the occupational madical director
on his objectives which include racording data on a format similar to
that attached.  The wsual procedure will be to identify the cxposed in-
dividuals through job categories and this informition will be obtained
through the personnel danartment. Armed with a list of likely exposures
the physician-epidemioiogist will contact the wcad of the accelerator
division or physics department who can help identify other oxposed in-
dividuals and provide information regarding the Tields around the work-
ing arcas so that an estimate of the exposure cach subject has received
can be nade.

5. A1l medical records at the lTocal facility are under the supervision of a
medical staff consisting of physicians, Rils and medical technologist
and only professional health personnel will have access to the mcd1ca1
records from wivich data are abstracted. A Biostatistician/Data Analyst
and a ladical Resecarch Analyst will be revicwing the charts and abstract-
ing the required data.

6. This study involves several phascs.

Chart Review - IT approved by the Cawpus Committre for the Protection of
Human Subjects, the initial phase of chart revicw will not require in-
formed consent as it will involve abstracting data from cxisting employ-
ment records and occupational health records of tlie exposed individuals.
Only properly authorized professional staff merbars will have access to
the records. They will be fully cognizant of thn confidcltiglity of
client/patieat information and will be required to sign an Qath of Con-
fidentiality (copy atLachcd) They will encodz the information using

an identification nurber. The key to this code will be held by the
Custodian of Madical Records (LLL).

Selection of Malched Controls - Usina the encoded data on cxposed sub-
jocts, a mitched Tist of uncxposed subjects will bhe comniled on the
basis of distribution as to age, sex, time of cuployment, and other
factors. An ecncoded number will be utilized for cach of the controls.

Subject _fluestionnaire - Further information will be sought from both
the exposed subjects and their matched controls in the form of a ques-
tionnaire (copy atleched). To ensure valuntary participation and con-
fidentiality, the Tollowing systeis has been worked out.

A postcard will be sent to individuals on these: two lists, asking if
they would like to participate in this study, and mentioning the
gquestionnaira Lhey would b vequired to answor. I their answer is
positive they would so .indicate Ly signing and returning the postcerd.
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A second postcard would be seni as a follcw-up to those wha had not
returned tie first card. After this no furth2r attoupt wouid be made
to contact individuals. (Copics of the postcard formats are attached.)

text, a letter will be sent to all individuals who awreed to partici-
pate in the study, requesting them to comnlete and return an attached
questionnaira. (Copies of cach of these documonts are attached.) It
my be necessary Lo personally intervicw some subjects for clarifica-
tion or additional inforpation to the questionnaire, but this will
only be done at the discretion of the P.I. This may include both sub-
jects and matched controls. The applicable consent form is attached.

The above procedurcs will require 2 to 3 days at the facility. Once the
questionnaires have been returned, cither of Lwo procedurcs might be
followed:

a. Copy each relevant medical record and encode the data at LOL.

b. Return to the facility and encode the data on site.

The second procedure is preferred because it gives the opportunity to
personally contact the cooperating paticnt to clarify the cxposure as
well as the medical record., Ue enticipate wo can cncode a maximum of
30 patients cach day.

Following are the safeguards to be used in the course of this study:

a. Oath of Confidentiality in connection with abstracted medical data.

b. Identification code which will consist of a 6-digit numerical code
using initials, birth date and sex.

¢. Postcard inviting participation in the study.
d. Letter of consent and questionnaire.
e. - Evaluation by physician of personal medical data from questionnaires.

f. Intervicw, if necessary, to Le conducted by a physician momber of
the team.
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[II. DATA ANALYSIS

The data orcanization and collection will be supervised by a biosta-
tistician/data analvat in tie Donner Rezearch #oedicine group. Liostatisti-
cal consuitaticn will bo perforned by a senior Pn.0. biostatisticion and an
epidemiologist in the Copartiont of Public Haalth, University of Caiifornia
at Lerkeley. Additional consultation will be sought from the State of Cali-
fornia Ocpartiment of Public ticalch.

{" . /; , _ B - '/_‘:/',.; RS ERT ":';,,/...\\
Thomas F. Cudinger, M.D., Ph.D. Cdward L. Alpen, Ph.D.
Principal Investigator Responsible Adwministrator
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QATH OF CC.. I LZUTIALITY

As a condition of doing rescarch and having access to private medical in-

forration, I agree not to divulge any information

concerning human subjects obtained in the course of such rescarch to unauthor-
ized persons and not to publish or otherwise make public any information re-
garding such subjects such that the person is identifiable.

I recognize that unauthorized relcase of confidential information ray

make me subject to civil action.

Date Signature
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CONSENT FOR PLy it [NTERYVIEY

Dear

In conueclion with the study of the effects of waemetic and clectromag-
netic fields on grawlh, development and behavior, for which you answered a
questionnaire, we weuld like to arrange for a personal interview in ordor to
obtain further infacuition.  This interview will be conducted Ly a physician
and, as with the questionnaive, all information will bLe used anonyiously.

Sincerely,

s e e _y Agree Lo be dnterviewed Ly a physician in con-
neclion with thoe stuwly of liw effccts of magnetic and electromaanetic ficlds
on growth, developmnt and bahavior. 1 further consenl to the use of infor-
mation obtained in this interview for data purposes only. I understand ny
name will not be used.

[ further understand that any questions I may have will Le answered by per-
sonnel conducling this study, and that [ may withdraw wy participation at any
time withoul any projudice Lo ay rigints.

Signature
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Hiome. 2
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CONSENT TG LCE RECGRUS

In the evenlt we wish to cxamine the patient's medical record after the
interview to confirm ar clarify medical aspects of the subject, we will ask
specific permission to examine this record. The proposcd consent form is
stmilar Lo Lthat used by the Medical Dopartment at the Lawrence Lerkeley

Laburatory, shown below.

RECORDS RELEASE

DATE L

B Ok e s iaL T

T ALK Y

BEREBY AUTHORIZE AND REGUEST YOU TQ RELEASLE

T T ETO T ORI SAT § AL

ADORTRS

THE COMPLETE SDICAL RECORDS 1N YOUR PUSSESSION, CONCERNING

TREATHRENT DURE NG il PERTOD FROM | Ty

SEGNED

e em— . . I WA ATLONSIED

MY TLLNESS ANDOGR
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