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ABSTRACT

ln recent years, with the development of DNA tests and genetlc

knowledge, there has been a growth of genetlc counseling services and
research ln Canada and Japan. Although the unlqueness of genetic services

in mediclne lies in the prelimlnary assessment of the entlre family rather

than a single patient, few attempts have been made by social sclentlsts to

examine the technlcal and social construction of family trees and medical

pedigrees. The purpose of thls thesis Is to analyze how the family data taken

by genetlc counselors are transcribed as medlcal pedigrees and used by

assoclated health care workers in dlfferent cultural settings. The comparative

analysis was based on an ethnographie approach that included partlclpant

observation ln genetlc counseling seSS1,ms, interviews wlth cllnieal workers,

and content-analysis of medical textbooks. The flndings Include three major

points: 1) cultural vlews of the family are taken for granted by genetlc

counselors; 2) the process of documenting famlly data conslsts of four stages:

primary transcription, secondary transcriptions, comblnatlon and

publications; 3) the clinieal workers' use of medlcal pedigrees results ln the

construction of family history as part of the present family lIlness.
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Résumé

Au cours des dernières années, suite au développement des tests d'ADN et
des connaissances génétiques, on a assisté au Canada et au japon à une forte
croissance des services de conseil génétique et de la recherche en génétique
humaine. La génétique médicale se distingue des autres pratiques médicales

dans la mesure où elle porte non pas sur un patient Individuel mals sur la
famll\e du patient dans son entier. En dépit de cette caractéristique, aux lourdes
Implications culturelles, de la génétique médicale, peu de chercheurs en

sciences sociales ont examiné les pratiques de cette dlsclpllne, et, notamment,
la construction technique et sociale des arbres généalogiques et des pedigrees

médicaux. L'objet de ce mémoire est d'étudier la façon dont, dans des milieux
culturels différents, les données familiales recueillies par les conseiliers
8énétlques sont transformées en pedigrees médicaux et utilisées par les

traval1leurs de la santé. L'analyse comparative Canada-japon est fondée sur
une approche ethnographique Incluant l'observation-participante de séances
de conse!! génétique, des entrevues avec des cliniciens, des infirmières et des
consel1lers génétiques, et l'analyse de contenu des publications médicales

pertinentes. Les résultats de cette enquête comprennent trois éléments
majeurs: 1) des conceptions culturelles différentes de la famille sous-tendent le
travail des consel1lers génétiques au Canada et au japon; 2) le processus de

documentation des données familiales comprend quatre étapes, à savoir une
étape de transcription primaire, une étape de transcription secondaire, la

combinaison de différents types de données et le remaniement de ces données
en vue de la publication; 3) l'utilisation des pedigrees médicaux par les

cliniciens et les consel1lers génétiques a pour résultat la transformation de

l'histoire de la faml1le en un aspect de la maladie qui affecte présentement

certains de ses membres.
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CHAPTERl. INTRODUCTION

1 went to the woods because 1wished to live deliberately, to front

only the essentlal facts of Iife, and see if 1 could not learn what it

had to teach, and not, when [ came to die, dlscover that 1 had not

Iived.

Walden. or Lire in the Woods, Henry David Thoreau, 1854.

This Master's thesis deals wlth social and cultural issues about "medlcal

pedigrees" that have been virtually ignored by social scientlsts and health

care workers. Medical pedigrees are genetlc counselors' visual tools whlch

serve as the c1lnlcal record of patients and family in genetlc counsellng

services and research. The focus of the thesls wll1 be on a comparlson of the

raie and value of medical pedigrees in genetlc counseling practlces ln Canada

and japan. The genetlc counselors' transcriptions and publication of medical

pedigrees are not only a technlcally central part of genetic counseling, but

they also consticute a practlce Involvlng key social and cultural Issues such as

the notion of the family, the ownership of family Information, and the

productlon of "family disease."

ln recent years, wlth the development of genetic technology, there has

been a growth of genetlc counsellng services and research ln Canada and

japan. The development of amnlocentesls, certain techniques of chromosome

Identification, and recombinant DNA technologies have led to the

establishment of a growing number of genetlc centers. This has, as a result,

led to an Increase ln the Importance of genetlc counseling services and

research. "Genetlc counsellng" has been deflned as "a communication pracess

which deals wlth the human problems assoclated wlth the occurrence, or the

current rlsk of occurrence, of a genetlc dlsorder ln a family" (Fraser, 1974:

637). One of the most wldely published research projects related to genetlc

• counseling Is "The Human Genome Project," descrlbed as "an attempt to map

1
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the human genome, the distribution of genes on chromosomes, to f1nd where

each gene IIlls, and, ultlmately, what each does" (Rothman, 1995: 1). Thl~ lIuman
Genome Project, started in the 1980s, Is an International collaboratlve

enterprise deallng wlth genetlc knowledge for blological research, which has

medical and social applications. In 1986, as part of the human genome

mapping, family pedigree analysls was started (Matsubara, 1992). The family

pedigree analysis urged counselors and researchers to take more

comprehensive medical pedigrees which would be used as a startlng point for

genetlc tests.

A dlstlnctlvl! characteristlc of genetic counsellng services and research

Is to be fou:ld ln the prellmlnary data-collectlon. Genetlc counselors and

researchers collect data concernlng the entire family rather than data on an

indivldual patient. Medical geneticlsts suggest that genetlc counseilng Is

dlfferent from tradltlonal medical l'ractices because genetlc counselors assess

Ilot only a single patlent but also the other family members (Fraser, 1963;

Gelehrter, 1983; Gelehrter and Collins, 1990; Nora and Fraser, 1994; Ohkura and

Klmul'a, 1989). Genetlc counselors and researchers often request medical

Information on other family members, or ask the relatlves to have a DNA test,

if the tests are deemed to be relevant for the patient. Thus, it is very Important

for an understanding of the social and medlcal practlces of genetlc counsellng

to study how genetlc counselors and researchers transcrlbe family data using

medical pedigrees.
Although medlcal practitloners as weil as social sclentists may take

"family pedigrees" for granted, pedigrees are not a self-evldent, statlc tooI.

They can be made Into emplrlcal objects for soclologlcal and anthropological

Inquiry. Pedigrees are the "visual tools'" of cllnlcal and laboratory workers.

They make visible "the Invisible knowledge of the family." In the social studles

of genetlc counsellng, however, IIttIe attentlon has been glven to thls point.

One reason for this Is that social scientlsts tend to study genetlc counsellng in

relation to early eugenlcs, which Is the use of genetlc measures to attempt to

improve the genetlc nature of a whoIe populatlon and/or a society, usually of a

certain ethnie group. Therefore, they also tend to argue about the social issues

of genetlc counsellng in terms of ethnic groups. My present purpose Is not to

explore issues pertalnlng to ethnie groups, but, rather, to examine Issues

related to a smaller social unit, the family, on the basls of a soclological

analysls of medlcal pedigrees ln genetlc counsellng.

2
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Numerous attempts have been made by both social sclentlsts and medlcal

practltloners to Investlgate the social Issues Involved ln genetic counsellng

practlces, malnly because of the possible wlde-ranglng social consequences of

genetic counsellng. In Prescribing Our Future (Bartels et al., 1993), blomedlcal

ethlclsts, genetlc counselors, and a dlnlcal ethnographer dlscuss the Issues

ralsed by genetic counsellng and research ln the Human Genome Project. The

authors contrast the possible "dramatic" Impact of the Human Genome Project

on society, and the "prosaic" features of genetic counsellng services. Orr

(1993), a genetic counselor, suggests that the Human Genome Project Is lIkely

to be the MOSt Influential factors affecting the demand that society as a whole

will place on genetic counsellnl> services. Bosk (1992), a cllnlcal

ethnographer, descrlbes genetic counsellng as a routine, prosalc process,

durlng whlch genetic counselors provlde only general genetic Information.

Genetic counselors daim to offer "non-directive" counsellng, and genetic

counselors are, therefore, descrlbed as "Information-glvers" (HIsa, 1979; Bosk,

1992), or "declslon·facilltators" (Antley, 1979). Although social sclentlsts are

concerned wlth the new social power of genetlc knowledge, Many seem to faU

to provlde a detaUed description of the visual tools used ln genetic counsellng

praetice.

ln particular, research on genetic counsellng often faUs to grasp the

Importance of pedigrees ln the counselors' practlces. Thompson et al. (1991),

ln thelr book Genetics in Medicine, one of the MOSt popular tcxtbooks among

genetic counselors, Identlfy five stages of cllnlcal genetic services:

preassessment, cllnlcal dlagnosls and management, recurrence rlsk

estimation, genetic counsellng, and follow-up care.! The preassessment stage

Indudes taklng a "famlly hlstory," collectlng "famUy hlstory Information,"

practlclng "cllnlcal examlnatlon and laboratory tests of relatives If Indlcated,"

as weil as asklng the "reason for referral." The genetic counseling stage deals

wlth the "nature and consequence of the dlsorder, recurrence rlsk, means of

modification of consequences, means of prevention of recurrence (prenatal

dlagnosls and counsellng)" (Thompson et al., 1991). In other words, prlor to

1 Accordlng to the geneUc counselors' tennlnology, the concept of genetlc counsellng can
be used ln two ways; cllnlcal genetlc service ln a general sense and a communication stage
(Thompson and Thompson, 1986) ln a spedflc sense. In thls thesls, the former Is called
"genetlc counsellng" or "genetlc counsellng services," the latter Is cal1ed "genetl.c
counsellng stage" or "genetlc counscllng as communication."

3



"genetlc counseling," the famlly assessment Is carried out as a routine clinical

• practlcc by the counselors. Soclal and medlcal sclentlsts have pald far less

attention to the stage of pre-counseling assessment. Wlthout elther
questlonlng or Investigatlng the "prelimlnary" and "taken-for-granted"

aspects of genetlc counseling services, they jump to an ovemll assessment of

genetlc rounseling (Bosk, 1992; Capian, 1993; Holtzman, 1989; Kessler, 1980;

Kessler and Levlne, 1987; L1ppman-Hand and Fraser, 1979; Rothman, 1986;
Wertz and Fletcher, 1989; Yoxen, 1982).

This neglect Is unfortunate, slnce the process of taklng a pedigree Is not

only a technlcally central part of genetlc counseling, but also a soclally vital

part of cllnlcal practlcc and laboratory work. For example, the development of

large pedigrees as tools ln genetlc research raises the question of who owns

the famlly Information (Frankel and Teich, 1993) assembled by varlous

assoclated cllnlcal workers: This Inqulry Into the construction of medlcal

pedigrees will go to the core of thls and related problems.

My thesls will address the followlng questions: How do genetlc

counselors know what they know? How do genetlc counselors produce data out

of the narratives of their clients and famlly members? How do they construct

medlcal pedigrees as vlsual documents relevant to a dlagnosls of genetlc

dlsease and genetlc tests? How do the other cllnlcal workers such as molecular

laboratory researchers reconstruct medlcal pedigrees? How do medlcal

pedigrees find thelr way ln cllnlcal publications? These questions should allow

us to reconslder a phenomenological theme: how and why genetlc knowledge

has gained soclal power ln everyday Iife.

My analysis Is grounded on two approaches: (1) the theoretlcal analysls

of vlsual representatlons and (il) the use of comparative research methods. As

explalned ln chapter 2, recent contributions in phllosophy, anthropology,

history, and soclology have discussed the issue of visual representatlons ln

scientlfic practlce (Lynch and Wooigar, 1990). This analytical focus on visual

representations Is related to the fact that the latter embody taclt knowledge

{Fleck, 1986 [1947]; Polanyl, 1966); vlsuals also entall practlcal knowledge and

persuasive power (Gordon, 1988; Latour and Wooigar, 1979). 1 will apply to

genetlc counsellng Amann and Knorr-Cetina's (1990) model of how "proto-

•
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data"Z become flxed as visual evldence for sdentlflc bellef. From thls

perspective, 1 wlll carefully examine how genetldsts make "visible" the

Invisible knowledge of the famlly, the body, and even the nature of dlsease.

ln order to explore "tadt" knowledge,3 my research will rely on a

comparative, ethnographie approach. Comparative methods make taclt

knowledge explldt by artlculatlng "taken-for-granted" elements from

dlfferent sodal settlngs (Fleck, 1935). In the present case, an ethnographie

approach (Interviews and partldpant observation) Is used ln order to research

"pedigrees ln action." Medical pedigrees are not statlc objects but, rather, part

of genetlc counsellng practlces. The flrst step of my project was to carry out a

smail number of Interviews wlth genetlc counselors as weil as partldpant

observation ln a human genetlcs course at McGiIl University ln Montreal.

Sub.~equently, ethnographie research was performed ln the Tokyo

metropolltan area of japan. After comparlng the data, 1 started a new cycle of

partlclpant observation and Interviews ln Canada. Flnally, 1 carrled out folIow

up research ln japan. My comparative approach Is thus characterlzed by an

ongolng comparlson of data produced through recurrent "theoretlcal

sampllng" procedures (Strauss, 1987), processes almed at colIecting data on the

basls of a partlcular theoretlcal focus.

Why do Canada and japan provlde an Interestlng contrast7 Although 1

am golng to dlscuss this question ln chapter 3, here 1 would IIke to mention

that the secondary purpose of thls thesis Is to analyze the "Internallzlng-and

externallzlng" aspects of blomedlcal dlscourses ln dlfferent cultural settlngs.

Accordlng to anthropologlcal work on medlclne, Western medlclne Is

characterlzed by an Internallzlng dlscourse (Young, 1978), while medlcal

dlscourse ln japan shows, by comparlson, externallzlng characterlstlcs (Lock,

1986). If thls Is so, how then are genetlc knowledge and famlly pedigrees

constructed and used ln both Western and non-Western contexts7 Since my

comparative research remalns exploratory, thls thesls wlll provlde a Ilmlted

analysls of the cultural aspects of genetlc services and research. This research

question, however, wlll affect my Interpretation of the collected data.

ZProto data arc sense data actlvated by some "perceptible manlfold-out-there." Amann
and Knorr (1990) dlstlngulsh "proto-data" from "evldence": proto-data are produced ln
laboratory work, whlle evldence Is publlshed ln sdentific papers.
3 Sec Cambroslo and Keating (1988) for a discussion of the amblgulties surroundlng the
use of the term of "tadt" ln sodologlcal research.

5



• In Chaptcr 2, 1 wlll revlew the relevant Iiterature concernlng genetlc
counseling services and research, raislng two questions: how ls genetic
counseling performed and why are family trees or pedigrees Important for

social and cultural lnqulrles. Beglnnlng briefly wlth the historlcal

background of genetlc counseling, 1 wlll present an overvlew of the debates

concernlng genetlc counseling ln North America. These debates can be

reduced to a confrontation between two models of genetlc counseling: the

medlco-scientlflc perspective and the psycho-social perspective. Social

scientlsts have tended to stress the pscyho-soclal perspective, portraylng

genetlc counseling as a communication process. As a consequence,

ethnographers have not analyzed the precounsellng stage of genetlc

counsellng. Secondly, 1 wl11 dlscuss why the analysls of pedigrees Is Important

for soclologlcal and anthropologlcal Inqulrles. Referrlng to the sociology of

scientlflc knowledge, 1 wlll suggest that vlsual tools, especialiy medlcal

pedigrees, play an Important role ln the technlcal and social construction of

family dlseases. In order to examine the relatlonshlp between vlsual tools and

human actors, 1 wlll focus on the notion of inscription deviecs (Latour and

Wooigar, 1979) and on a theoretlcal model of visual documentation ln genetlc

counsellng practices. The model conslsts of three levels of vlsual

documentation; at the level of proto-data, family narratives are transcrlbed as

family trees; at the level of evidence, family trees are retranscrlbed as medical

pedigrees; and at the level of genetlc theory, medJcal pedigrees are published

as family history.

Furthermore, uslng medlcal texts and Iiterature, 1 wlll show how

medlcal pedigrees are Important ln genetlc theory and practiccs. 1 wlll

hlghlight four aspects of pedigrees. Flrst, pedigrees are vlsual tools resultlng

in the production of phenotyp\c knowledge; they make visible the Invisible

genes described by genetlc theory. Second, pedigrees are legltlmated as

cllnlcal records, that Is, as evldence ln a cilnlcal context. Thlrd, pedigrees

functlon as "boundary objects," that Is, they medlate divisions between medlcal

professlonals. Finally, pedigrees express the power of genetlc counselors to

manlpulate the body of the patients and the family.

Chapter 3 dlscusses methodologlcal Issues. 1 wlIl descrlbe my

ethnographie approach that Involves Interviews wlth clinlcal workers,

• participant-observation, and content-analysls of medlcal textbooks.

6



Chapter 4 Is centered on comparative analysls. It will focus on the
• cultural contexts of the famlly, and on their representatlons ln the production

of vlsual documentation. Flrst, 1 will analyze the genetlc counselors'

encounters wlth the famlly, looking at who records the famlly data. 1 will also
examine varlous notions of the famlly. 1 will descrlbe sorne cultural
dlfferences in the notions of the famlly ln Canada and lapan. In Canada, the
prototype of the famlly Is malnly the nuclear famlly conslstlng of a couple and
chlld(ren), whlle ln lapan lt Is the extended famlly that Includes not only the
couple and chlld(ren) but also the grandparents and even ancestors. In
addition, ln Canada, the concept of ethnie background Is stressed by the
counselors in recordlng procedures, whlle ln lapan, the Issue of marrlage Is
one of the main topics emphaslzed ln genetlc counsellng. These dlfferent

cultural vlews surrounding issues of the famlly are often taken for granted by
genetlc counselors. How these Ideas and values are reflected ln the medlcaI
pedigrees Is a question that will be dlseussed ln an exploratory way at the end

of the chapter.
Subsequently, 1 will analyze the four stages of the process of vlsual

documentation of famlly data: prlmary transcription, secondary
transcriptions, comblnatlon and publication. In primazy transcription, famlly

data arc transiated by genetlc counselors from oral narratives Into a
handwrltten famlly tree. Through thls process, the genetic counselors
contrast normal and abnormal Icons, Ignorlng the famlly's stories of the
IIlness. In the prlmary transcription, counselors tend to foeus on "the famlly

as an expression of lllness." In secondary transcriptions the prlmary trees
undergo varlous transformations in the hands of clinlcal workers withln local

medical communltles, and develop Into varlous edlted versions: an updated
version, a personal version, a team version, and a version for requlsitlon

•
sheets. Through secondary transcriptions, pedigree Information is stablllzed

and malntalned as a ellnlcal case flle, I.e., as medlcal evldence. This explalns
why sorne counselors cali for the establishment of standardized, unlversal

pedigree symbols. In the secondary transcriptions genetie counselors are
IIkcly to percclve the" family pedigree as an expression of the Jl1ness."

Combination of varlous types of medical evldence Is a powerful

technique leadlng to "fact moblllzation," ln whleh the cllnleal workers
collectively reconstruet stabl1lzed data. 1 found two types of eombination: large

• pedigrees and laboratory pedigrees. A large pedigree eonslsts of Indlvidual

7
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famlly pedigrees. The construction of a large pedigree can be equated to the
birth of the research pedigree. Because the patient and the other famlly

members are not aware of the content of the large famlly pedigree, only

researchers can obtaln that information for research purposes. A laboratory
pedigree is generally stored as a master flle in a molecular blological

laboratory. The laboratory pedigree serves as the codlng of the phenotype

genotype relationship. The combinatIon of medlcal evldence helps genetic

counselors to see "the f'amily history as part of the present expression of

illness." One of the reasons for comblnations presumably lies ln the

uncertalnty surroundlng genctic evldencc. Genetic counselors prefer to

combine dlfferent kinds of evldence rather than to attempt to ccrtify Isolated
famlly data.

Publications are also the result of collective work, leading to the

establishment of coherent categorical knowledge of genetlc dlseases, on the

bas~s of an accepted theory. The role of vlsual documentation ln publications Is

to produce an integrated Image of genetlc theory through the comblnation of
relational, external, and Internai Images of the patients' bodies. The famlly

hlstory uscd ln medlcal tcxtbooks plays an important role in Introduclng

blology students to the perception of the famlly history as parts of the present

expression of II\ness. Moreover, publications ralse the Issue of ownership of

the research pedigrees. Issues of ownershlp are important, because the

ownershlp Includes a new social power to affect the personal Ilfe of the

famlly. Although such pedigrees enable clinical workers to access Information

on the entlre family, there Is no clear answer as to who owns the famlly

history.

ln chapter 5 1 will brlefly discuss the cultural aspects of famlly data, the

social construction of pedigrees, and the body polltics of medical pedigrees. 1

wll\ focus on the relationshlp between genetic counseling and ancestor

worship ln Japan, argulng that thereln Iles the main reason why Japanese

have reservations about pedigrees and genetle counsellng. Second, 1 wll\

argue that vlsual representations of famlly data are not only the result of a

proccss of simplification of culturally complex family data, but that they also

mobl1lze the construction of new evldence. Thlrd, 1 will clalm that the

construction and use of medlcal pedigrees Involves the manipulation of famlly

dlseases. The construction of medlcal pedigrees may lead to the overproduetlon

of "famlly dlseases." As part of thls process, genetic counselors tend to

8
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percclve famlly hlstory as part of the present expression of famlly dlseases

rather than as the product of Interactlon between genetlc counselors and

famlly.
ln the conclusion 1 wl1l return to three main points: 1) the role of

cultural notlons of the famlly as taken-for-granted proto-data, 2) the

stabllization and mobillzatlon process of medlcal pedigrees, 3) the

manipulation of famlly dlseases. The power of genetlc knowledge resldes not

only ln technologlcal developments ln laboratory work, but also ln cllnlcal

work where the body polltlcs of the famlly Is practlced ln the taklng of

medlcal pedigrees. These constructed famlly pedigrees can easlly be comblned

wlth laboratory work, detached from the famlly's emotlons and narratives.

9
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CHAPTER2. LITERATURE REVIEW

ln this chapter 1 will show that medlcai practitioners have hlstorlcally

focused on the genetic counsellng stage rather than on the prellmlnary

cllnical services. Furthermore, 1 will discuss the controversy between the two

models of genetic counsellng: the medlco-sclentiflc model and the psycho~

social mode\. Social sclentists have also generally imltated medical

practltioners, by focuslng solely on the genetic counsellng stage. The chapter

wl1l also revlew the general background of genetic counsellng ln North

America, and dlscuss the Importance of pedigrees for soclological and

anthropologlcal analysis.

A. What Is Genetic Counsellng7

Several key advanccs ln genetlc technology have been Instrumental in

leadlng to the wldespread practice of medlcal genetics4 and genetic counsellng

ln the 1950s ln North America. Durlng that era, many developments were seen,

such as the Identification of the human dipiold chromosome number (Kevies,

1985: 238), the Identification of chromosomal dlsorders (such as Down's

syndrome) by Lejuene and hls colleagues ln 1959 (Kevles, 1985: 247), the

development of techniques for chromosomal analysls and of methods for

estimating the recurrence rlsk for several Mendellan dlsorders (Fraser, 1979).

4 The concepts of Genetlcs, Human Genetics, Medical Genetlcs and Clinlcal Genetlcs in
thls thesls follow the termlnology deflned by McKusick, the President of the Amerlcan
Society of Human Genetlcs (1992: 668):

Genetics: the science of biologie variation.
Human Genetlcs: the science of biologie variation ln the human.

Medical Genetlcs: the science of human biologie variation as related to health and disease
Clinlcal Genetlcs: that part of medlcal genetlcs concerned w1th dlsorders ln indivldual

patients and thelr familles. Or the science and practlce ("art") of'
dlagnosls, prevention, and management of genetlc dlsorders.

10



• The development of a means to treat sorne Inherlted dlsorders and to Identlfy

affected IndlvlduaIs and carriers allowed medlcal practltloners ta apply

genetlcs to clinlcal practlce.
ln thls perlod, genetlc counselors were almost ali academlcaliy-based

Ph.D. geneticIsts, often ln blology and zoology departments. Sorenson (l993)

notes that thls generatlon of genetlc counselors practlced genetlc counseling
"almost by accident." These scholarly-orlented professlonals tended to vlew

thelr obligations toward the use of thelr expertise largely as one of presentlng

the facts and Information. One of the factors contributlng to the orlglns of a

"non-directive" approach ln genetlc counseling may be found ln the scholarly

orientation and role deflnltlon of the flrst set of genetlc counselors.

The next perlod extends from the late 1960s to today. This era wltnessed

the flrst Instltutlonalized attempts to deflne genetlc counsellng. The growth of

the discipline brought about a rapld Increase ln the number of counsellng

centers ln the USA: from ten counseling centers ln 1951 (Reed, 1974: 335), to

over 150 centers by 1968 (Lynch et al., 1983: Ill). A1though these numbers are

of varylng reliablllty, ail researchers agree that there has been a tremendous

growth of genetlc services slnce the late 1960's (Mitchell, 1987).

The deflnltlon of genetlc counseling, whlch was devlsed ln the 1970's by

a commlttee of the Amerlcan Society of Human Genetlcs, Is as foliows:

Genetlc counseling Is a communIcatIon process whlch deals with

the human problems assoclated wlth the occurrence, or the

current rlsk of occurrence, of a genetlc dlsorder ln a famlly.

(Fraser, 1974: 637, emphasls added).

11

This deflnltlon has been wldely cIted by genetlc counselors (Mitchell,

1987). It Implies that genetlc counseling stans after the Identification of the

genetlc problems of the client and of the famlly. The deflnltlon shows that

medlcal practltloners and social sclentlsts see genetlc counsellng as a

communication process.

Since the mld-1970's, durlng a perlod of rapld change ln the charaeter

of genetle counseling, many artlcle5 have dlscussed the medlco-sclentlflc

orientation of genetlc counseling and have crltlclzed the lack of a psycho-.

social perspective. Soclo-psychologlcal Issues such as rellglous bellefs,

• flnandal constralnts, the emotlonal perception of genetlc dlsorders, and the



reproductlve goals of the clients had been neglected (Sorenson and Culbert,

• 1979). One of the Important artlcles advocatlng a psycho-social perspective
was Kessler's "The Psychologlcal Paradlgm Shift in Genetlc Counsellng" (1980).

In thls artlcle the author critlclzed the paradigm of tradltlonal genetlc

counsellng explaining that lIttle attention had been glven to the process of

communicatlon and to the way Information was acquired, processed and

translated into a usable form. Accordlng to Kessler, "the psychologlcally

oriented paradigm moves genetlc counsellng closer to the world-vlew of the

psychotheraplsts or mental health workers rather than that of the blologlst"

(1980: 182) and the paradigm "emphasizes the fact that communication Is a

two-way street" (Ibid.).

In addltlon to medical practltloners, social sclentlsts have also
Investlgated the psycho-social aspects of medlcal dlscourse. For example,

Yoxen (1982), revlewlng cllnical genetlcs in the twentleth century, pointed to

the existence of a division of labor in genetlc counsellng: "The legltlmacy of

this role as counselor and diagnosticlan is contlnually maintained by research

productlon ln whlch technlcal knowledge is seen as primary, and other skills,

such as psychologlcal Insight, or an understanding of welfare entltlement, are

seen as secondary and able to be entrusted to lower status members of the

cllnlcal group" (Ibid.: 152). He emphasized the duallstlc perspective

characterizing genetlc counsellngj technological knowledge played a prlmary

role, whlle the psychological perspectlve played a secondary one.

Ethnographers have also drawn our attentlon to the psycho-social

Issues of genetlc counsellng through their analysis of the communication

process. Bosk (1992,1993), as a participant-observer, Investigated M.D. genetlc

counselors ln a pediatrlc hospltal in the USA. His rlch ethnography descrlbes

the psychologlcal dllemmas faced by genetlc counselors ln thelr routine

practlce.
It Is noteworthy that although ethnographers descrlbed the

communlcatlon stage, they tended to sklp the pre-counsellng stage. Bosk took

for granted the existence of everyday problems, such as client complalnts.

Consequently, hls analytical focus was "on the solutions that the workgroup

evolves to these everyday problems" (Bosk, 1992: 21). In other words, he dld

not pay attention to the process by which the problems were deflned as

genetle dlsease and assessed by genetle counselors ln the pre-eounsellng

•
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stage. Rather, he tended to describe genetlc counseling as "routine practlce,"
• "dlrty work," or "a form of abortlon counsellng."

Social scientlsts have not yet focused on how genetlc counselors
construct and use'· medlcal pedigrees. For Instance, although vlsual
representatlons ln genetlc counseling were descrlbed to sorne degree,
ethnographers have not provlded a detailed analysis of vlsualizatlon practlces.
The vlsual representatlons descrlbed were limlted to the vlsual alds used by
genetlc counselors in the communication stage. For example, Bosk mentloned
the counselors' resort to vlsual displays as a form of sclentiflc dramatizatlon:

This routine dlsplay of photographs and the expert decoding of
them Is a regular feature of counseling for couples who come ln

for advanced maternaI age (woman over 3S years old are by far
the largest single segment of clients who used counsellng
services). U1trasound photographs and karyotypes are shown to
parents to help ald thelr understandlng of how prenatal

dlagnosls work. They are evldence of the real problem. Of course,
such photograph dlsplay can only be a feature of chromosome

dlsorders. Other types of dlsorders caU for dlfferent
dramatizations of sclentiflc expertise (Bosk, 1993: 31).

Accordlng to Bosk's account (1992), vlsual dlsplays are used as part of a

dramatlzation of sclentlflc practices that avolds the emotlonal Issues ralsed by
genetic counseling. His analysls does not elaborate on how and why sclentiflc

representatlons are used and dramatlzed ln practlce. Why do genetlc

counselors need to resort to these vlsual representations, or, If Bosk's analysls
Is rlght, to resort to sclentlflc dramatizatlon? How and why do genetlc

counselors avold the emotional Issues of clients through vlsual
representatlons? It Is necessary to have a further look at thls process by

focuslng on vlsual representations as a startlng point.

Rapp's (l988) article "Chromosomes and Communication" Is the only

exception to thls trend. Although her Interest Is ln the communication
process, she descrlbes the use of vlsual dlsplays and mentions the Importance
of the family tree ln the pre-counsellng perlod:

•
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• Genetlc counselors generally begln communication wlth

pregnant patients wlth three goals ln mlndj to convey slgnlflcant

Information about the rlsks of blrth defects and the avallablllty

and nature of amnlocenteslsj to take a health and famlly hlstozy

and to communlcate wlth the patient weil enough so that her

questions and concerns can be addressed(lbld.: 146, emphasls
added).

Rapp (1995: 180) also suggests that "[Iln a forty-flve-mlnute genetic
Intake Interview, the counselor must: take an Indlvldual and famlly

reproductive health hlstory; ascertaln 'background factors' (e.g., age, parlty,

ethnlclty, familial causes of morbldlty and mortality) whlch mlght affect
approprlate screenlng and diagnostic tests to be offered." It goes wlthout

saylng that her ethnographie descriptions have contrlbuted greatly to the

discussion of the ethlcal and psycho-social problems of genetlc counseling,

genetic testing, and eugenlcs. However, slnce thelr emphasls was not on the

pre-counseling process, they have neglected to analyze how "genetlc

counseling as a communication process" Is grounded ln and proceeds from a

prelimlnary clinlcal dlagnosls based on v1sual documents.

This lIterature revlew shows that social and medlcal sclentlsts have not

dealt with the prlmary stage of genetlc counsellng services and the use of

medlcal pedigrees. Sorne readers may argue that thls Is hardly surprlslng,

slnce there Is no need for soclologlcal and anthropologlcal Inqulry on the

relatlonshlp between a visual tool (the pedigree) and cllnlcal actors. In the

next section, 1 wl1l address thls question, by dlscusslng sorne recent

contributions ln the soclology of sclentiflc knowledge. Then 1 wi1l show how

genetic theory and practlces stem from vlsual representations.

B. Why Is the Analysls of Pedigrees Important?

14

The analysls of pedigrees Is Important for soclologlcal and cllnlcal

• reasons. From a soclologlcal and anthropologlcal point of vlew, the pedigree Is



one of the fundamental tools through whlch genetlc counselors and
• researchers can make visible the Invisible proto-data of the famlly. Through

vlsual representatlons, famlly data are transformed Into medlcal evldence and
medlcal theory. In addition, ln terms of genetlc counsellng, a pedigree Is a
useful tool because It enables cllnlcal workers to vlsuallze phenotyplc aspects
of genetlc dlseases. A pedigree also allows genetlc counselors to legltlmate
thelr practlces by acting as a form of c1lnlcal record. Furthermore, a pedigree
can be concelved of as a "boundary object" that connects dlfferent

professlonal disciplines.

B-l, SQclal Science and Pedigrees

1) The Soclology of Visual Representations

Since the 1970s, phllosophers, anthropologlsts, hlstorlans, and

soclologlsts of sclentlflc knowledge have actlvely Investlgated the prevlously
neglected domaln of sclentlflc constructions and bellefs. Recent work !n thls
area has Increaslngly focused on the Issue of vlsual representatlons ln

sclentlflc practlce, adoptlng various perspectives and Investlgatlng varlous
fields and practlces: the development of a visual language ln geology
(Rudwlck, 1976), the soclo-hlstorlcal development of Images as Icons of

objectlvlty (Daston and Gallson, 1992), the role of Inscription devlces (Latour
and Wooigar, 1979), the actor-network theory of Inscriptions (Latour, 1990),

the ethnomethodologlcal Inqulry IntQ representatlQns (Lynch, 1990), and the
studles of the vlsual fixation of proto-data (Amann and Knorr-Cetlna, 1990).
Followlng a short summary of Latour's notion of Inscription device, 1 will

focus on Amann and Knorr-Cetlna's model ofvisual fixation.
Latour and Wooigar (1979) Introduced the notion of inscription device

as a new tool for explorlng labQratory IIfe. Inscription Is "an operation more

basic than wrltlng," used to "summarlze all traces, spots, points, hlstograms,

recorded number, spectra, peaks, and so on" (Latour and Woolgar, 1979: 88).

Latour and Woolgar's notion calls fQr social sclentlsts to observe the sclentlsts'

use Qf v1sual tools ln dally laboratory practlces rather than slmply to examine

publlshed versions of thelr scientlflc results and theorles. The notion of the

• Inscription devlce can he applled to cllnlcal praetlces and used to account for
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• the production and mobllizatlon of vlsual documents, such as the pedigrees

produced by genetlc counselors. The notion wlli be of partlcular value ln

examlnlng the process by whlch assoclated health care workers produce and

stabllize the prellmlnary data of the famlly.

Berg (forthcomlng) Is one of the medlcal soclologlsts who applled the

notion of an Inscription devlce to the medlcal field. It Is true that medlcal

soclologlsts and hlstorlans had already dlscussed the construction of cllnlcal
records. However, as Berg (1992) points out, medlcal soclologlsts untll recently

general1y separated the '''content'' of medlcal actlvltles from thelr "soclal"
aspects, the former constltutlng a domaln Inaccessible to soclologlcal

Investigation. Tradltlonal medlcal soclology assumed that cl1nlcal data could be

regardc.l as "facts" that physlclans oniy needed to "reveal," and regarded

medlcal criteria and disposaI options as sclentlflc, flxed "glvens" (Wright and

Treacher, 1982; Armstrong, 1983; Berg, 1992). Soclologlsts Insplred by

ethnomethodology, however, have shown that cllnlcal records are constructed

ln the doctor-patlent Interaction. This has led to the analysls of the production

of medlcal dlscourses (e.g., Raffel, 1979; Sllverman, 1987). In partlcular,

Sliverman (1987) carrled out a dlscourse analysls of cl1nlcal deallngs,

comparlng parents wlth a Down's syndrome chlld wlth those wlth a non

Down's syndrome chlld. On the basls of that analysls, Sllverman suggested that

the medlcal dlscourse fixes the proper forms for constltutlng Downs' chlldren.

Although thls thesls wl1l not resort to dlscourse analysls, It wl1l reject the

traditional assumptlons of medlcal soclology. By studylng the production of

pedigrees, 1 wl1l Investlgate the actual content of the recorded famlly data,

whlch was taken for granted by tradltlonal social sclentlsts.

2) A Mode1 ofVlsual Documentation

16

Amann and Knorr-Cetlna (1990) have proposed an analytlcal model of

v1suallzatlon to explaln how sclentlsts manage to produce consensual evldence

out of a set of percelved data. Golng beyond the Duhem and Qj.tlne thesls of

underdetennlnatlon, "accordlng to whlch data can never conduslvely prove

or dlsprove a partlcular theory" (ibid.: 86), Amann and Knorr-Cetlna suggest

• that thls thesls Is not concerned wlth how sense data may he problematlc.



Thelr strategy was lo focus on the fixation of proto-data rather than on the

• later stages of conventionalludgments of sclentlflc bellefs and theorles.
As part of a laboratory study of molecular genetics, Amann and Knorr

Cetina (1990) provlde us wlth a description of the Initiai processes Involved ln

the fixation of evldence of vlsually flexible documents. They suggest that there

exlsts a prellmlnary process ln whlch molecular genetlcists tlnker wlth

visible proto-data, prlor to reduclng the modlfled evldence. The model of vlsual

fixation can be applled to the process of vlsual documentation ln the pre

counsellng stage of genetlc counsellng.5 For example, the process of "taklng

famlly hlstory" can be reformuIated as follows:

Proto-data:

A famlly tree Is constructed through "famlly data."

Evidence:

The famlly hlstory Is represented as a "medlcal pedigree."

Accepted Theory:

The famlly hlstory ls a "tool" for determlnlng the dlagnosls of a

genetlc dlsease, partlcularly the phenotyplc expression of a

famlly dlsease.

Although many genetlc counselors prefer to use the word "famlly

hlstory" when mentlonlng the collection of famlly data, we will refrain from

such a termlnology. One reason Is that the word "famlly hlstory" Is too general

a concept for an ethnographie description and analysls. More Importantly,

thls termlnology hldes the very fact that It Is Impossible for genetlc

counselors to take ail the storles of the famlly; they Just take a part of the

famlly narratives. It Is, therefore, Important to define the words famfly

history, medical pedigree, and famfly data. Usually the famfly history conslsts

of a medlcal pedigree and the IIst of famlly members by sex, age, and state of

health, and It Is often utlllzed by the cllnlcal workers ln publications. The

medical pedigree Is the cllnlcal Inscription that Is recorded as medlcal

evidence durlng and/or after a genetlc counsellng session. Family Data are ail
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S There are sorne obvlous dlfferences between laboratory IIfe and cllnicaI IIfe. In
laboratory IIfe, sclentlsts play a declsive role in constructlng thelr sclentlflc data, whUe
ln c1inica1 IIfe, not only heaIth care workers but aIso clients who are presumably laymen
partlclpate ln the construction of genetlc data. In thls thesls, 1 will focus on the
genettc counselors' construction of cIlnlcaI pedigrees.



•

•

the sense·data taken during the encounter wlth the family. The relationship

between a medical pedigree and famJiy data is as follows: "(f)amlly data can be

summarlzed in a pedigree, whlch Is merely a shorthand method of classlfying

the data for ready reference" (Thompson and Thompson, 1986: 4S). 1 will

clearly dlstlngulsh between the notion of medlcal pedigree and the notion of
famJiy tree. The medical pedIgree is presented as medlcal evldence in medlcal

records and/or journals, while famJiy trees are proto-data that wlll

subsequently be summarlzed ln a medical pedigree. Family trees are for the

counselor's personal use. Although genetlc counselors might not be sensitive

to the difference, It is a valuable one Insofar as it allows one to clarlfy both

how the blomedlcal map of the famlly Is taken and how that map Is
subsequently transformed.

3) Visual Tools as Boundary Objects

The pedigree Is not only a technlcally central tool in genetlc counseling

but also a soclally fundamental tool which mediates between dlfferent health

care workers and generates medical power. One of the central arguments in

thls thesis Is related to Akrlch's (1992) question: "how do technical objects take

part ln building a heterogeneous network that brlngs together actants of ail

types and slzes, whether human or non-human7" Soclologlcal theorles such as

symbollc Interactlonlsm and constructlvism are grounded ln the concept of

"negotlatlon" whlch stresses the role of human actors rather than the

Interactive relatlonshlp of human and non-human actors (e.g., Strauss, 1978).

On the other hand, Latour and Wooigar (1979) polnted out that the construction

of facts Is not slmply the result of a technologlcal or social negotlatlon;

accordlng to these two authors, "[oJur arguments are not Just that facts are

socially constructed, [....J; [wJe also wish ta show that the process of

construction involves the use of certain devices whereby all traces of

production are made cxrremely dlfflcult to detect"Obld.: 176, emphasls ln

original). Followlng thelr "symmetrlcal" model, AkrIch (1992) states that:

[b]ecause the answer [to the prevlously mentloned question] has to

do wlth the way ln whlch they (technlcal objects) build, malntaln,

stablllze a structure of links between diverse actants, we can adopt
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nelther simple technologlcal determlnlsm nor social
constructlonlsm (Ibid.: 206).

From thls perspective, "[j)ust what the dlscipllnlng of a practlce, or the
locallzatlon of a tool, exactly means can never be understood from standpoints
whlch center merely on e.g. the nature of a medlcal problem or, conversely,

the actions of medlcal personnel" (Berg, forthcomlng). Akrlch and other
soclologlsts of science and technology are Intercsted wlth how facts are
stabillzed ln a local context and how facts are related to scientlflc networks. My
analytlcal focus Is not only on the "fact stablllzatlon" process ln a local settlng,
but also on the collective work of network formation ln relation to pedigrees.

ln order to analyze thls collective work, 1 would lIke to Introduce Star
and Grlesemer's( 1989) notion of baundary abjects. These authors want to
explaln how sclentlsts manage both dlverslty and cooperation across scientlflc
worlds. Boundary objects are "scientlflc objects whlch both Inhabit several

Intersectlng social worlds and satlsfy the Informational requlrements of each
of them" (Ibid.: 393). Star and Grlesemer (1989) were concerned wlth the

problem of how varlous professlonals managed to construct sclentlflc
representatlons desplte different vlewpolnts and agendas: "The creation of and

management of boundary objects Is a key process ln developlng and

malntalnlng coherence across Intersectlng social worlds" (Ibid.: 393).
Pedigrees can be deflned as boundary objects allowlng several health care

workers to cooperate.

To sum up, 1 have argued that visual tools such as pedigrees are
legltlmate emplrical objects for sociologlcaI and anthropological study.
However, so far 1 have not discussed how and why medlcal pedigrees are

central for cllnlcal and laboratory work. In the next section, 1 will look at the
relatlonshlp between gene,lc theory and medlcal pedigrees.
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8-2. Genetle Caunse!lng and Pedigrees

1) Genetlcs and Medical Pedigrees

Nature Is nowhere accustomed more openly to dlsplay her secret
mysterles than ln cases where she shows traces of her worklng

apart from the beaten path; nor Is there any better way to

advance the proper practlce of medlclne than to glve our mlnds

to the dlscovery of the usual law of Nature by careful
Investigation of cases of rare dlseases. For It has been found ln

almost ail thlngs, that what they constraln of useful or applicable

nature Is hardly percelved unless wc arc deprlved of them, or

they become deranged ln sorne way. --WIlHam Harvey, 1657.

The remark by Harvey, a famous anatomlst of the 17th century, was

c1ted ln the Introduction to the textbook Principies of Medical Genetlcs by
Gelehrter and Col1lns (l990). It Is Interestlng ta see how genetlcs may ~,.~

related to an anatomlcal perspective. The perception of the "Iaw of Nature"

through the study of genetlc dlsease may be related to the vlsual

representatlons of the heredlty traits of the famlly. The natural hlstory of

genetlc dlsease ultlmately depends on the accumulated storage of cHnlcal case

flIes and faml1y pedigrees. "Human genetlcs was for most of Its hlstory more or

less restrlcted ta studylng pedigrees whlch stood out ln the way that the

genetlclsts dlscover an abnorma!lty of a rare dlsease" (Jones, 1993: 17). Indeed,

from a hlstorlcal point of vlew, the use and development of pedigrees are

colncldent wlth the rlse of human genetlcs and eugenlcs (Resta, 1993: 236).

Two of the most fundamental notions ln genetlcs arc the notions of

phenotype and genotype. Harper (1993) defined these concepts as fol1ows:

Phenotype: the visible expression of the action of a partlcular

gene; the c!lnlcal plcture resuitlng from a genetlc dlsorder

(emphasls added).

Genotype: the genetlc constitution of an Indlvldual (elther

overall or referrlng to a specifie gene locus).
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These deflnltlon contaln two Important clements: causallty and

• vlslblllty. Accordlng to genetlc theorles, a phenotype represents the external
features of a genetlc dlsease whlle a genotype represents Its Internai

characterlstlcs. Thus, the genotype ls prlor to the phenotype; the externallzed
phenotype results from the Internallzed genotype. 1 am golng to dlscuss the
Issue of causallty ln genetlc theorles later. Here 1 would lIke to focus on the

Issue of vlslblllty.
It may safely be argued that the relatlonshlp between phenotype and

genotype Is regulated by Ideas concernlng the vlslbllIty of Nature. Genetlc
theorles suggest that the phenotype Is the visual manifestation of the /' \
genotype. A pedigree Is consldered a vlsual tool for representlng the
phenotype of the famlly affected by a certain dlsease. Genetlc tests,
partlcularly the recently developed molecular blologlcal test kits, are used to
show genotypes (Yarborough et al., 1989). It Is thus possible to say that both

concepts are based on the vlsual tools by whlch genetlclsts make "visible" the
Invisible knowledge of the body, of the famlly, and even of "Nature." In thls
respect, genetlclsts' vlsual Images can be compared to the anatomlcal gaze at

the body, even though thelr arguments are grounded ln a dlfferent discipline.
Accordlng to Foucault (1973), a new way of conceptuallzlng the body resulted

ln a radical shlft ln both medlcal knowledge and medlcal practlce, and even ln
representatlons of the world. In thls sense, the "anatomlcal gaze" can be
assoclated wlth the development of geographlcal"maps" of the world.

A 'map' Is one of the most popular analogies ln genetlcs; for I!xample,
genetlclsts often use the word gene mapplng, or human mapplng. In the book

The language of genes, Joncs (l993: 41) explalns how genetlcs Is rooted ln map
Imagery:

Genetlcs, IIke geography, Is about maps; ln thls case the Inherlted

map of ourselves. Not untll the Invention of accurate docks and

compasses two thousand years after Herodotus was It possible to

measure real distances on the earth's surface. Once these had
been perfected, good maps soon appeared and Herodotus was made
to look somewhat foollsh. Now the same thlng Is happening ln

blology. Genetlclsts, It appears, were untll only a few years ago

maklng the same mlstakes as the andent Greeks. Just as ln
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mapplng the world, progress ln mapplng genes had to walt for
technology,

However, Joncs falls to mention a taken-for-granted aspect of
geographlcal maps, namely that there arc no comprehensive geographlcal

maps whlch accurately represent all components of a fact such as shape,

direction, area, and distance. All maps embody a certain degree of blas, because

a geographlcal map Involves a reductlon from a three-dlmenslonal reallty to a

two-dlmenslonal language (e,g" Rudwlck, 1976). From thls point of vlew, It Is

also to be expected that a genetlc "map" wl1l not represent all the componcnts

of the genetlc make-up,

Wood (1992: 116), ln The Power of Maps, analY'led the dlfferent functlons
ofmaps:

(A) [m]ap [, .•] Is comprehended ln two ways, As a medium of

language (In the broad sense) It serves as a vlsual analogue of

phenomena, anticipation of experlence, to compare or contrast,

measure or appralse, analY'le or predlct. [....] As myth, however, It

refers to itself and its makers, and to a world seen qulte

subjectlvely through their eyes. It trades ln values and ambitions;
It Is pollticized.

According to Wood (1992), a map acts as a focuslng devlcc between two

significations; as a medium of language, a map internallzes slgns, whereas, as

myth, a map cxternallzes signs. Joncs (1993) appears to focus on the former

aspects of genetlcs as a medium of language, wlthout addresslng the Issue of

genetlcs as myth.

A central question will be thus as follows: Glven that "pedigrees attempt

to compact complex relatlonshlps and Information Into a graphlcal simple

model" (Resta, 1993: 236), what is the blas of pedigrees? Fleck (1947 [1986]: 134)

suggested that "[t]o sec, one has flrst to know, and then to know how, and to

forget part of the knowledge." What do genetlc counselors know before taklng

a famlly hlstory? How do they know a famlly hlstory? How do they forget part

of the family history? It Is Important to understand how a medlcal pedigree

marks the transcription of famlly narratives of IIIness Into a v1sual document.
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2) Cllnleal Praetlees and Pedigrees

ln the book Eth/cs and Human Genet/cs, Fletcher reealled hls personal
experlenee wlth genetle eounsellng services. "1 and eountless others were told
that my father lost hls hearlng ln 1904, when at age four, he was 'struck by
llghtnlng' standing on the baek porch of hls Alabama farm home from
watehlng a storm. [....) The story of my father's mlraculous survlval was
llterally a legend ln hls tlme" (Wert and Fletcher, 1989: xxvIII). However, "[b)y
1980, my growlng Involvement wlth medlcal genetlclsts, unanswered
questions about the actual cause of my parent's deafness, and three maturlng
ehlldren led me to seek help from genetlc counselors to assess the genetlc
rlsks of deafness ln our famlly" (Ibid.: xxvIII). The story of hls father's

deafness was examlned through discussions wlth neurologlsts and wlth hls
father's cousin, and Fletcher reallzed that the lIghtenlng story was false. His

cousin sald that hls father had become "very slck, was taken to the doctor for a
long Üme, and came back deaf" (Ibid.: xxviiI). The "old" famlly story was

cxamlned, rejeeted and transformed Into a medlcal pedigree.

ln terms of a clinlcal perspective, pedigrees are one of the most
Important documents ln genetlc counsellng services and research. Wlthout
any prlor knowledge of the famlly hlstory, the genetlclsts can hardly verify

and diagnose "genetie dlseases." Gelehrter and Col1lns (1990: 255-256) clarlfy
the thrce reasons why taking a famlly history Is Important:

Flrst, the famlly hlstory provldes an ald to reaching a correct
dlagnosls. [....)

The second reason for obtalnlng the famlly hlstory is to
determlne an accurate prognosls. [...]

The thlrd and most Important use of the famlly hlstory Is for a

presymptomatlc dlagnosls of genetle dlsease and the prevention
or avoldanee of cllnlcal dlsease.

It Is thus hardly surprlslng that genetle counsellng praetitloners are

usually requlred by cllnlcal guldellnes to take a famlly hlstory when they first
meet wlth a patient.
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Pedigrees are also Important tools for connectlng the varlous sectors of
• the genetlclsts' communlty. A strlklng feature of the development of genetlc

services has been the growth of national and International col1aboratlve

networks (Thompson et al., 1991). Pedigrees have been Instrumental ln

establlshlng links between genetlc counselors and researchers, and they have

been useful ln formlng a medlcal network: "Correct Interpretation of famlly

pedigree Is essentlal for human genetic rcsearch and Is partlcularly

chal1englng when revlcwlng the pedigree dlagrammed wlthln profcssional

publications or when research teams col1aborate to study large famllles"

(Bennett et al., 1995: 745. emphasls added). It Is thus Important to examine how

a famlly tree Is used as a boundary object ln dlfferent settlngs and disciplines.

This klnd of analysls wl1l allow us to perceIve the soclo-polltlcal aspects of

pedigrees, as weil as thelr role ln medlcallzing the famlly.

Flnally, the role of pedigrees ln publications need examlnatlon. The use

of publlshed medlcal pedigrees can not only lead to the production of genetlc

knowledge but can also be Instrumental ln reconstructlng social

organlzatlons. A hlstorical1y notorlous example can be found ln the Nazi 's

abuse of pedigrees. The Nuremberg Racial Law of 1935 i1Iustrates the Nazl's

vlew of what determlned Jewlshness or Aryan background and what klnds of

marriages were aUowed only under special clrcumstances (Gelehrter and

Collins, 1993; Yonemoto, 1989). Cook-Deegan, a vice-president of the National

Academy of Sciences, discussed how pedlgree-based research wlll create new

"problems" and lead Investlgators to cross the increaslngly blurred IIne

dlviding cIinical care l'rom "social gate-keeplng," He gave the foUowlng

example:
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[Olne group studylng Huntlngton's dlsease has discussed a case in

whlch an air traffic controUer Is at rlsk. The people appear to be

responslble and the Investigators have talked about when It

mlght be necessary for the patient to notify the employer, but

what should Investlgators do If the patient refuses desplte

symptoms of cognitive decIlne? [...] The long-term relatlonshlps

and specialized knowledge of the condition under study make It

Impossible to draw a brlght Une between the domalns of

research, cIlnlcal care, and nonmedlcal social and gatekeeplng

functlons (Cook-Deegan, 1994: 83).



• Recently, human genetlclsts have started to dlscuss the Issue of

confldentlality ln publications: "Unlike most other research where subjects

have no tles among themselves except for theIr publication ln the study, the

subjects of pedigree research share a genetlc heritage. This means that when

one subject learns sQmethlng about herself, she also learns about other famlly

members" (Frankel and Teich, 1993: 6). The clinical Issues may go beyond the

rule of "Informed consent" ln publication, whlch concerns an Indlvldual
patlent's declslons. Sorne researchers experlence a dllemma over the "dutY to

warn" the other famlly members, If they f1nd out the "problems" of dlseases

(Cook-Oeegan, 1994). As genetlc tests have became popular ln medical practlce,

the storage and retrleval of pedigrees from data-bases on computer network

systems have became a routine praetlce. "The potentlal mlsuse or abuse of new

genetlc technology that wl1l Identlfy heterozygote carriers or people wlth

genetlc dlseases ls frequently contrasted and compared wlth prevlous events

ln the hlstorical record pertalnlng to the Isolation of the sick" (Markel, 1992:

209). This clearly calis for soclologlcal Investigation, because the use of

blological technology Is social and cultural rather than blologlcal.

My revlew of the books and articles ln social and medlcal disciplines

shows that IIttle research has been done on how the network of genetlc data ln

pedigree research could Influence social Issues and how constructed medlcal

records wl1l be used for therapeutic purposes ln the future. 1 will argue ln thls

thesls that pedigrees embody a new social power that focuses on the health and

Illness of the famlly, rather than that of the Indlvldual patient.

•
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CHAPTER 3. METHODOLOGY

A. Comparative Research Methods

[ have resorted to a comparative approach because of my Interest ln
analyzlng "cultural dlfferences" ln medlcal dlscourse. Young (1978), a medlcal
anthropologlst, contrasted dlfferent medlcal dlscourses as follows:

We can Imagine the medlcal discourses of the world as belng strung
aIong a continuum. At one end are the discourses that rely on
etlological explanatlons. For convenience sake, we refer to these as
externallzing discourse slnce they concentrate on events and

relations that are external to the slck person's body. At the opposite
end of the continuum Is dlscourse relying on functional
explanatlons, I.e., Internallzlng discourses. Whlle most of the

world's medlcal discourses are located somewhere between the

extremes, Western medlcine Is an extreme example of Internallzlng
discourse (Young, 1978: 113).

[n splte of Its generallty, Young's symmetrical model of the
Intemallzing-externallzing medlcal discourses is useful for understandlng the

production of genetic knowledge in different cultures. Accord;ng to the
genetic dlscourse in Western medicine, sorne diseases arc caused by genes

Inslde the body. Although sorne genetlcists are crltlcaI of the accepted theory
(e.g., Wolf, 1995), many people belleve that the power of genetic knowledge Is

derlved from technologlcal developments allowlng to accurately represent
InternaI "maps" of genes, or DNA markers (see Jones, 1993).

On the other hand, medical discourse ln Japan tends to be externallzing,

at least compared to "Western" medicine (Lock, 1986). Desplte a long exposure

• to genetics, genetlc training ln Japanese medlcal schools is not as weil
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• established as ln North America (Takebe, 1994). This situation Is partly due to

the fact that genetlc dlscourses are assoclated wlth negatlve social Images and

famliy problems (Fukushlma, 1988). Glven the presence of such an
externalizlng dlscourse, It Is Interestlng to Investlgate the genetlc counselors'

and researchers' use of famlly pedigrees and famliy hlstory ln a cultural

context dlfferent from the Western one.

ln brlef, my thesls also Involves an analysls of the relatlonshlp between
blomedlclne and culture. By focuslng on a "vlsual tool," the medlcal pedigree,

ln dlfferent cultural contexts, [ Intend to examine sorne of the links

connectlng the Invisible and the visible world, as weil as Internallzlng and

externallzlng dlscourses. Although a comprehensive examination of the IInk

between blomedlclne and culture Is beyond the scope of thls thesis, it can be

argued that by focuslng on Inscription devlces, a culturally-sensltlve

comparative methodology can lead to sorne fresh Inslghts into the practlces of

genetic counseling services and research.

1) Comparative methods
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The comparative research methods used in my project inc\ude

Interviews wlth genetlc counselors, participant observation, and the content

analysls of cllnlcal documents and medlcal textbooks. Most of the f1ndlngs

orlglnate ln ethnographie f1eldwork performed from january 1994 to August

1995. The f1eldwork was conducted through seml-structured Interviews ln

Canada wlth twenty nlne cllnlcal workers: four Ph.D. researchers, elght M.D.

genetlc counselors, fourteen M.S. genetlc counselors, and three nurses, and ln

japan wlth twenty seven cllnlcal workers: three Ph.D. researchers, seventeen

M.D. genetic counselors, seven public health nurses, and seven patients. My

Interviews Involved both general questions and specifie, open-ended ones. An

example of the former Is a question concernlng the purpose of genetlc

counsellng. An example of the latter Is a request to descrlbe how genetle

counselors take down a "famlly hlstory." Sorne Interviews, namely those wlth

laboratory workers, were carrled out ln Informai conditions. In these cases, 1

dld not use a tape recorder because 1 thought that It would Interfere wlth the

communication wlth the Interviewee. As soon as 1 f1nlshed the Interview, 1

• recorded my recollectlons of the exchange and my Impressions of the



• Interviews. Throughout thls thesls, for confldentlallty reasons, the names of
the Interviewees are pseudonymous. Real names are used only for the cases
taken from publlshed papers. The names of famlly members, practltloners, and
hospltals ln figures have been erased for the same reason.

Participant-observation was undertaken ln Canada ln two chlldren's
hospltals and a general hospltal. In Japan two chlldren's hospltals, a general
hospltal and a public health center were examlned. Participant observation

started wlth training courses, university lectures and a semlnar for genetlc
counselors ln Canada, and an Intensive training semlnar for genetlc
counsellng ln Japan. After 1 had acqulred a basic knowledge of genetlcs and
counsellng, 1 began Intensive participant observation at one site ln both

Canada and Japan; 1 attended more than ten sessions ln a Chlldren's hospltal ln
Montreal and Tokyo. 1communlcated not only wlth genetlc counselors but also
wlth medlcal students ln the hospltals. 1 subsequently partlclpated ln several
sessions at varlous hospltals ln Japan and Canada. 1 spent about a week at two
other hospltals ln Toronto. 1 attended a few sessions ln a chlldren's hospltal, a
general hospltal, and a public health center located ln the Tokyo metropolltan

area.
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The observations were often carrled out by adoptlng the role of a

student. For example, 1 partlclpated ln a training session for M.S. genetlc

counselors at a Chlldren's Hospital ln Montreal. Durlng the fleldwork, 1 usually

observed ail the aspects of genetlc counsellng sessions Includlng the pre
counsellng stage, team conferences, the communication stage, and follow-ups.

Glven the dellcate nature of the counsellng sessions, 1opted for taklng notl:s as
opposed to uslng tape recordlngs. Whenever 1 judged that my taklng notes

durlng a counsellng session would dlsrupt the counsellng process, 1 refralned
even from taklng ethnographie notes and wrote them down after the session

on the basls of my recolleetlons.
Finally, 1 have analyzed cllnlcal documents and medlcal textbooks.

During the f1eldwork, 1 collected several examples of vlsual documents ln

Canada and Japan. 1 asked several counselors and researchers how and why

they used a partlcular type of pedigree. When 1found Idlosyncratic symbols, 1

asked them why they used such symbols.
1also read and analyzed medlcal textbooks used by genetlc counselors ln

clinical settings. The purpose of thls analysls was to help me to understand

• c\inlcal metaphors and behavlors. By Informally sociallzlng myself, as If 1



• were a medlca! student, 1 trled to understand theIr ways of thlnklng. 1 checked
the lIst of books that they used. For example, although Harper's(1993) textbook
15 based on genetlc counsellng ln England, 1 wi1I use It extenslvely ln thls

thesls, because It 15 one of the Most popular textbooks ln both Canada and
japan. Anothcr cxample 15 joncs' (1993) The language of genes. A japanese
M.D. genetlc counselor was absorbed ln readlng the book and told me that he
was Interested ln trans)atlng It. Thus, 1 concluded that the book could also be
consldcred as an Important reference for japanese genetlclsts.

2) Exploratory Approach

The research process can be descrlbed as exploratory and recurslve
Il"Isofar as 1 trled to dlscover the Important role of a visual tool, by folIowlng

genetlc counselors' Interests and practlces. 1 started by studylng several vlsual
tools, namely famlly trees, famlly photographs, chromosome plctures, and

ultrasound plctures. The subsequent focus on the famlly trl'C' <:ame from the
fact that durlng my field work, the famlly tree was one of the MOSt common
and Important tools used by genetlc counselors and researchers ln Canada and
japan. In addition, durlng the flrst phase of my research, 1was not Interested
ln how rescarchers other than genetlc counselors -- for Instance, laboratory
workers and population genetlclsts -- used the pedigree for thelr research
Interests. However, durlng the second phase of my research 1 pald more

attention to these other workers, slnce 1 had notlced that genetlc counselors

negotlate wlth laboratory workers to redraw and reconstruct the pedigree. In
short, my rcsearch approach was exploratory because Its focus has been

determlned by and through the process of conductlng comparative research.

3) Limitations of the Research
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As 15 to be expected for an M.A. thesls, my research had several

limitations. The flrst concerns the amount and quallty of the comparative data
that 1was able to colleet ln Canada and japan.

Participant-observation was conducted ln different ways ln japan and

• Canada. In japan, 1 carrled out an Intensive observation of a small number of



•

•

genetlc counselors, whlle ln Canada, 1 was able to observe a greater varlety of
counsellng cases wlth small group sessions. Except for an Intensive
observation at a chlldren's hospltal ln Montreal, 1 carried out short-term
observations, spendlng, for Instance, a week observlng genetic counseling ln
hospltals ln Toronto. In lapan, thanks to the cooperation of an M.D. genetlcist,
1 was able ta select the counseling cases and even Interview the patients after
counsellng. In Canada, 1 dld not have the opportunity to select cases; rather
the cases were chosen by the genetlc counselors. These dlfferences may bring
about selection blas.

The Interviews were not always the same, because my research
questions dlffered accordlng to the research contexts and phases. The
Interviewees ln lapan were mostly medlcal geneticlsts, largely pediatrlclans
and gynecologlsts. In Canada, the Interviewees were often licensed genetlc
counselors rather than physlclans. This blas may affect unlts of comparative
analysls of genetlc counseling.

My analysls of medlcal texts and articles resorts not only to Canadlan
and lapanese medlcalliterature, but also to Amerlcan tcxts. One reason for thls
Is that the concept of genetlc counsellng Is a North Amerlcan construct.
Another reason Is that 1 trled to collect the medlcal textbooks whlch
Influenced genetlc counsellng ln lapan. Many lapanese genetlc counselors
refer to the textbooks used in North America. As for articles, many Canadlan
genetlclsts and researchers and some lapanese genetlc counselors are tralned
in the US and they often publish thelr articles ln Amerlcan medlcaljournals.
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CHAPTER 4. COMPARATIVE ANALYSIS

A. EncQunters wlth the Faml1y

[t is reasQnable tQ assume that there exists a dlfference between, Qn the

Qne hand, the cllnica[ settlngs, name[y the prQduction Qf cllnlcal kn~wledge

and, Qn the Qther hand, the famlly settlngs, namely the famlly aCCOl.l.ots. In

thls thesls, [ dQ nQt deal dJrectJy w[th the famlly settlngs, QI' the narratives

given by the patlent(s) and the famlly. Rather, my main focus ln thls thes[s Is

Qn the cllnlcal side, that [s, the process Qf constructlng of medlcal pedigrees in

the preparatQry stage of genetlc counsellng services. In this section, the first

question to be dlscussed conceras the social and cultural settlngs of the

genetlc cQunseiors and of the famlly, prior tQ the clinlcal interactlQn between

them. In order to Investlgate the production of proto-data ln genetlc

counsellng, 1 will begin by consldering two basic questlQns: WhQ records the

faml1y trees? What Is the notion Qf the famlly like? My underlying hypothesls

is that ln both Canada and Japan, genetlc counselors and the famlly negQtlate

the cQnstruction of medlcal pedigrees, although medical pedigrees have

dlfferent mcanlngs in these different CQntcxts.

1) Who RecQrds FamUy Trees?

Genetic counsellng is performed by various types Qf health care workers: in

Canada by Ph.D. genetlcists, M.D. genetlcists, M.S. counselQrs, and nurses, and,

in Japan, commQnly by M.D. cQunselors and public health nurses. Many

genetic counselors do not seem to think that taklng down famUy trees is a very

cxcitlng actlvity; they rather see it as Qne of thelr rQutlne tasks (Resta and

Wcislo, 1993: 9). The primary professional interests of M.D.'s, Ph.D.'s, and M.D.-

• Ph.D.'s genetlc cQunse[ors were found to be significantly "more research-
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orlented than c1lnlcally-orlented" (Sorenson and Culbert, 1977: 138).

Accordlng to my research, M.S. genetlc counselors (ln Canada) and public

health nurses (In japan), rather than medical doctors, tend to speclallze in

taking famlly trees. An M genetic counselor in Canada c1almed that "my

particular job is to take the famUy history." Some M.S. counselors contrasted

the role of M.D. geneticlsts and M.S. counselors as follows: "M.D. geneticlsts
speclalize ln the dlagnosis. We speclalize in counsellng and so we interpret the
famlly history."

ln Canada, GO M.D. geneticlsts, 41 Ph.D. geneticlsts and 57 genetic

assoclates are involved ln prenatal diagnosis at genetic centers (Hamerton et

al., 1993). "Genetlc assoclates" are the health care workers who have either a

background in counsellng, such as social work or psychology, and learn

genctlcs on the job, or those who have training in nursing, genetlcs, or other

paramedical skills. Genetlc assoclates are trained to play the practical role of

counsellng on the job. A training program for M.S. genetic counselors ln

Canada is at the present offered only by McGllI University. Many assoclates

who work in Canada are tralned ln the USA. The Canadian College of Medical

Genetics (CCMG), more than a decade ago, establlshed a system of guidellnes

and accreditation for the provision of prenatal diagnosis services. The CCMG

requlres all genetic centers to malntaln c1inlcal records: "Identifylng data on

the patient and referred famlly, adequate for subsequent contacts with the

consultands or for genetic or other follow-up." According to the CCMG

requlrements, "[r]ecords (files, charts) should be retrievable, at minimum, by

some workable diagnostic category. [...] A basic, but conventional pedigree

[should] at least [extend] to second degree relatives" (Unpubllshed Document).

The cllnlcal record legltimates genetic counsellng services as medlcal

treatment.

According to my observations, ln Canada, medical teams are so organlzed

that both M.D. and M.S. genetlc counselors particlpate in the sessions, and after

the sessions, they usually dlscuss patients' files ln team conferences. In spite

of some variation, the typlcal genetlc counsellng sessions conslst of M.S. and

M.D. genetlc counselors Interaetlng wlth a couple or a single patient.

ln japan, there Is a division of labor between public health nurses and

doetors; public health nurses who are tralned in the "Famlly Planning Special

Counsellng Project" speclallze ln taklng famlly trees, whlle M.D. doctors

32



•

•

establlsh the dlagnosls and glve medlcal Information to the clients. The work
performed by public health nurses Is called "prlmary counsellng." Nurses take
famlly data as a prellmlnary to the general practltloners' "secondary
counsellng" ln the general Institutions. "Thlrd counsellng" Is practlced by
genetlc counselors ln speclallzed Institutions; It Is usually done by an M.D., on

the basls of the medlcal pedigree constructed by the public health nurse. Yet,
It Is also true that because only a small number of tralned public health nurses
are avallable, many doctors take famlly trees.

Accordlng to my observations. teams of genetlc counselors are poorly
developed ln Japan, contrary to the situation ln Canada. The usual counsellng

sessions Involve a single M.D. and more than two famlly members. such as
relatives. One of the most popular pollcles of genetlc counsellng ln Canada Is
"non-directive" counsellng. Almost ail Canadlan genetlc counselors 1

Intervlewed stressed the Importance of "non-directive" counsellng. In Japan.

the doctors take more of an authorltarlan role. A leadlng Japanese genetlc
counselor 1 Intervlewed suggested that a doctor's position of power over
patients should be fostered ln genetlc counsellng praetlce.

Taklng famlly trees Is not only the practltloner's role but aIso that of
the patients. Many Japanese genetlc counselors ask patients to draw thelr own

famlly tree and brlng them to the coullsellng session. Several reasons were
glven for thls request. Flrst. It saves tlme and energy for actuaI genetlc

counsellng. Since genetlc counsellng fees are not covered by Insurance, It Is
an Important conslderatlon.6 In addition, practltloners daim that patients

have dlfflculty ln recaIllng accurate famlly data durlng the short counsellng
perlod. Moreover, patients may also be reluctant to dlscuss thelr famlly data ln

a crowded medlcaI office where thelr prlvacy Is usuaIly poorly protected. In

many clinles. genetlc counsellng offices are separated only by a curtaln and
so the patients' volces can be heard ln the next room. For these reasons,7 to
take famlly data durlng the counsellng session Is by no means an easy task.

The famlly trees, when transcribed by famlly members, are transformed Into

medlcal pedigrees by the counselors. In thls thesls, 1will conslder the patients'

6 Because genetlc counsellng ln Japan Is not supported by the govemment as a medlcal
task. genetlc counsellng Is on a voluntary basls. Sorne counselors ask the clients to pay
for It, but most do not.
7 Another reason was that famlly data have hlstorica1ly been abused and used as a basls
for discrimination ln Japan.
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• transcriptions as part of the famlly data, slnce my focus ls on the
praetltloner's construction of the famlly tree.

2) What Is a Famlly7

Although the notion of the famlly seems at flrst to be unproblematlc,
there Is a clear dlfference ln the Idea of famlly ln Canada and Japan. For
Canadlans, the prototype of the famlly ls the nuclear famlly conslstlng of a

couple and chlld(ren), whlle for the Japanese, It Is the extended fam!ly whlch
conslsts not only of the couple and the chlld(ren) but also Includes
grandparents and even ancestors. Before proceedlng to the analysls of the
cllnlcal slde and of the processes of vlsual documentation, It Is necessary to
descrlbe a few cultural aspects of the famlly and of the negotlatlons between

genetlc counselors and famlly members ln Canada and Japan.

2-1) Nuc1ear Famlly and Ethnlc Background: Canada

ln Canada, genetlc counselors pay attention to the couple's reproductive
plans, slnce a famlly Is deflned by the presence of chlldren. Indeed, the

underlylng assumptlon of genetlc counsellng Is that the consultand wlshes to
have another chlld. This Idea Is supported by the members of a Canadlan focus
group:

Results of the focus groups ln preparation for the maliout survey

Indlcated that a heterosexual marrled couple wlth chlldren was
what most participants consldered to be "a famlly." Durlng thls

prellmlnary Investigation, other famlly structures were

acknowledged. Nevertheless, what was fundamental to most

participants' perception of a famlly was the presence of chlldren

(Decima Research, 1993: 63)
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Genetic counselors, therefore, generally assume that a couple who had an
affected chlld will expect to be able to reckon the rlsk of malformation or any

·other effects on the next chlld. Indeed, genetlc counselors strlve to help the
couple make reproductive plans for a new chlld as a result of counseIlng,
especlally when the couple ls to have a chlld. If the couple Is to have a chlld,
genetlc counselors are wllIlng to help them to assess the rlsk. When 1 attended

the final stage of counseIlng sessions, 1 notlced that genetic counselors were
I1kely to ask the parents whether they were Interested ln havlng another
baby. When parents sald "Yes" counselors appeared to engage ln more active
counseIlng. However, when parents sald "No" counselors seemed more
reluctant to posltlvely engage wlth them, especlally when they could not offer
any particular cIlnlcal treatment or genetic test. In one counseIlng session ln
a Canadlan chlldren's hospltal, the followlng exchange took place:

A father wlth a chlld dlagnosed wlth a braln dysmorphlsm vlslted
the counseIlng office to get the results of a genetlc test and a
prescription. The M.D. geneticlst explalned that there were no

special treatments for the dlsease and asked whether he was
golng to have another baby. The father quletly sald "No". He
explalned that he and hls partner were too old and could not

afford to have another chlld. Then the M.D. counselor sald, "1 am

sorry, but there Is nothlng we can do." The father cook a look at
hls chlld and muttered to hlmself, "So, no hope."

This case was not unusual and l have observed slmliar cases ln another
hospltal ln Canada. Durlng a counseIlng session an M.D. genetlclst Inqulred

about a couple's reproductive plan and trled to help them by performlng a
detalled physlcal examlnatlon of theIr flrst chiid. After the counseIlng, the

genetlclst told me that the physlcal examlnatlon was not necessary, but,
because the parents expected a treatment, she had changed her mlnd and

cxamlned the chlld. It appears that genetlc counselors ln Canada are interested
ln asslstlng couples who plan to have a chlld ln splte of belng dasslfled ln the
"hlgh rlsk" category. The practlce of genetlc counseling Is, therefore,

Influenced by what genetlc counselors thlnk Is Important, and ln thls sense,

thelr work can be sald to be shaped by cultural assumptlons.
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The concept of "famlly" in Canada is often assoclated with the notion of

"ethnie group." Sinee many Canadian familles have a hlstory of immigration,
patients tend to lInk their famlly to its ethnie origln. Aeeordlng to a survey of
Canadlan reproductive plans, over half (59%) of the respondents agreed that:
"It is very important to carry my culture and ethnie herltage on through my
ehlldren" (Decima Researeh, 1993: 65).

ln genetie eounsellng in Canada, genetle eounselors a/ways ask the
eonsultands about thelr ethnie background and put that Information on the
top (or the bottom) of the Indlvldual famlly tree. At a general hospltal, the

guldellnes for maklng a pedigree Issued by the genetle department eontalned
the followlng Item: "[Put the] [e]ountry of orlgln and ethnie orlgln for eaeh
braneh of the famlly at top of pedigree for eaeh division of the famlly I.e.;

born Ont.(ltallan)."
Aeeordlng to M.S. genetle eounselors, the reason for wrltlng down the

ethnie background Is to offer genetle tests whleh are related to a glven ethnie
background. For example, genetle eounselors usually offer to patients of Afro

Canadlan background a specifie genetle test for "slekle-eell anemla," slnee the

rate of this partieular disease Is hlgher among Afro-Canadlans than among

other ethnie groups.
1 dld not observe sueh procedures ln genetle eounsellng ln japan at ail.

japanese eounselors take the orlgln of the consultee for granted and thus they
do not ask questions about the ethnie orlgln. Furthermore, japanese genetie
eounselors do not offer addltional genetie tests lInked to a partieular ethnie

background.

2-2) Extended Famlly and Marriage Counsellng: Japan

The concept of famlly ln japan refers more often to the extended famlly

than to the nuc1ear family. Although the number of nuc1ear faml1les Is

Inereaslng in japan, the notion of the famlly ln relation to genetie Issues stl11

refers to the extended famlly. Ohkura, a representative of the japanese

Association of Cllnlea1 Genetics and one of the most active genetie eounselors

in japan, eommented on the differenee ln the notion of famlly between japan

and America as follows:
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The Japanese notion of the famlly Includes a couple, thelr

chlldren and even grandparents, whlle the Amerlcan one does
not appear to Include grandparents, but only refers to the unit of

"a couple and chlldren." [...] When 1question patients about theIr

famlly, asklng, for Instance, "How many famlly members do you

have?," they start to talk about the health of thelr grandparents

and sometlmes of thelr great-grandparents. Genetlc counsellng
Is supposed to be a famlly plan for the couple; however, ln japan

grandparents also partlclpate ln genetlc counsellng (Ohkura,

1989: 9, my translation).

To be sure, glven the lack of a flrm emplrlcal basls, Ohkura's emphasls

on the dlfference between japan and the USA cannot be dlvorced from Its

Ideologlcal connotations. It should, howlwer, be noted that japanese genetlc

counselors who partlclpated ln c11nlcal sessions ln the US do mention such

dlfferences ln the attitudes of patients (e.g., Kawajlma, 1992). One of the

characterlstlcs of genetlc counsellng ln japan Is that the consultands are

IIkely to come wlth a grandparent(s) (Saito, 1992). At tlmes, It may happen also

ln Canada that grandparents vislt a genetlc counsellng office wlth the couple.

Genetlc counselors ln Canada Indlcated that the familles of some ethnie groups,

for Instance, those of Middle Eastern background, come to the counsellng

session wlth thelr parents. Genetlc counselors ln Canada agreed, however, that

these cases were rare. Even If the grandparents vlslt the office ln Canada, the

counselors will focus thelr attention on the proband, or the couple. Durlng my

fleld-work ln Canada 1 have never observed grandparents attending genetlc

counsellng sessions, whlie in japan 1 observed that grandparents partlclpated
ln the counsellng and expressed thelr opinions to the counselors.

It would appear that cultural concepts of the family Influence genetlc

counselors ln thelr efforts to respond to the patlent's needs. These Include, ln

japan, negotlatlons concernlng marrlage. Ohkura and Kimura (1989: 304,

emphasls added) suggest that "In japan, there Is still the bellef that the

marriage of a man and a woman Is aIso the union of thelr entire family unit."

Indeed, genetlc services ln the pre-war perlod ln japan orlglnated from what

was caIled "eugenlc marrlage counsellng" (Yûsei kekkon soudan) (Matsunaga,
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1994).8 Thus, It should not be surprlslng that modern counsellng services ln

japan are still often consulted on marriage Issues. Dr. Sato, a gynecologlst and

one of the leadlng genetlc counselors ln japan, deflnes genetic counsellng as
"the place to consult on heredlty Issues concernlng marriage" (1988: 52). M.D.

genetlc counselors point out that the parents are concerned wlth the couple's
marriage (Ohkura and Klmura, 1989; Sato, 1988; Salto, 1992; IInuma, 1990).

Fujlkl et al. (1991), havlng examlned 2376 cases of genetlc counsellng, showed

that about half of the cases were related to marrlage Issues. In fact, as Sato

points out, genetlc counsellng Is uscd by famlly members to negotlate the
marrlage of the couple:

[I]t happens that a partner's parents vlslt, as clients, the

counselor. In partlcular, It should be noted that, especlally whcn

the parents appear to be Interested ln the famlly background,

they may be planning to break up the proposed marrlage (Sato,

1988: 56, my translation).

I1numa (1990) reported on a counsellng case ln whlch parents trled to

Interfere wlth a proposed marriage by resortlng to genetlc counsellng,

because the parents thought that genetlc dlsease was assoclated wlth so-called

"Buraku-mln," or the people who have been labeled as outcasts throughout
japan's hlstory untll recently. Kawamura (l994) suggests that once genetlc

problems, related to the wlfe, are noticed, many couples are IIkely to

experlence severe famlly reactlons resultlng ln divorce.

One of the most popular clichés characterizlng the relatlonshlp

between a famlly and genetlc counselors ln japan Is: "heredlty Issues (idcn)

are taboo." Fukushlma, an M.D. genetlc counselor who observed and took

genetlc counsellng courses ln Canada and the US, polnted out that the japanese

word idcn means both heredlty, or Inheritance and genetlc dlsease; he

belleves that the japanese word idcn leads to a mlsunderstandlng of genetfcs.

For example, he suggests that many japanese en't~rtaln false ideas such as the

following: "if the parents are normal, they will not have any dlseascd

8 According to my Interview w1th Matsunaga, the re\atlonshlp between eugenlc marnage
counsellng ln the pre-war perlod and modem genetlc counsellng ln the post-war perlod Is
questlonable. My point, however,ls that genetlc services ln Japan started under the name
of "marrlage counsellng".
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chlldren" and "it is not 'ordlnary' people who suffer from genetic dlsease and

malformation" (Fukushlma, 1988: 7). Accordlngly, "the existence of genetlc

disease in a famlly Is thought to be shameful, not only for the person affected,

but for ail members of the famlly, Ilke 'losing the famlly name,' or havlng 'bad

blood'" (Ohkura and Kimura, 1989: 304). From thls cultural perspective, It seems

that japanese famliles do not make a distinction between phenotype and

genotype. Rather, these notions are mutually adjusted to each other so that

metaphorical expressions such as "bad blood" or even sclentiflc terms such as

"DNA" are used to lndlcate the problems of parents, other slbllngs, and even
ancestors.

Accordlng to my fleldwork, japanese genetlc counselors, except ln

special cases, do not take detalled famlly data to the same extent as do Canadlan

genetic counselors. Although many leading genetle counselors Inslsted

repeatedly, in both textbooks and medical journals, on the Importance of

taklng famlly trees, the counselors, ln practice, appeared to be reluctant to

take detalled famlly trees for ail patients. It ls also possible that genetic

counselors do not llke to talk about the construction of famlly trees, probably

because they were aware of the gap between ideal counseling procedures as

explained in medical textbooks and their own practlce. Many genetlc

counselors asked the patients to transcrlbe thelr own famlly trees; other

japanese genetic counselors took a short pedigree whlch conslsted of flrst

degree relatives (slbllngs, parents, offsprlng), or second degree relatives

(unc1es, aunts, nephews, nleces, and grandparents), but not thlrd degree

relatives (flrst cousins). In other words, genetic counselors ln japan tend to

transcribe only the members of the nuc1ear famlly rather than that of the

extended famlly. Accordlng to my observations, ln Canada genetlc counselors

usually spend at least about f1fteen minutes wlth ail patients for the prlmary

Intake, whIle ln japan, the counselors, particularly M.D. counselors, are

Inc1lned to spend only about four or flve minutes. 1 also Intervlewed a small

number of patients ln japan who had experlenced genetic counsellng at

varlous sites. Flve of the seven patients 1 Intervlewed told me that they were

rarely asked by the counselors about thelr famlly hlstory. The point Is that ln

japan taklng famlly trees Is not percelved as part of routine c1inlcal practice,

and the process Is often Ignored ln praetlce.

Some readers may note that detalled famlly histories are publlshed ln

japanese medlcal journals. To be sure, some japanese genetlclsts do take down
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detalled famlly trees. However, they mostly do so for research purposes. In

terms of routine genetlc counseling practlces, japanese counselors are not

accustomed to taklng down detalled medlcal pedigrees. One of the members of
the japanese Society of Human Genetlcs told me that japanese genetlclsts

performed poor.y as far as the application of sclentlflc knowledge to medlcal

practlce Is concerned. Indeed, Takebe (l994) Inslsts that there are few medlcal

schools and Institutions whlch offer a course on cIlnlcal genetlcs.

How dlfferent cultural understandlngs of the famlly have affected the

manufacture of pedigrees Is stlli an open question. Certalnly, both genetlc

counselors ln Canada and japan take medical pedigrees. A comparative

analysis of the genetic counselors' encounter wlth the famlly in Canada and

japan ralses, ilowever, several questions: Why do Canadian genetlc counselors

produce detalled transcriptions of famlly pedigrees, whlle the japanese

counselors do not do that? How are the notions of the famlly related to these

dlfferent genetlc counseling practlces? How are dlfferent notions rellected ln

medlcal pedigrees? Given the prototype of the nuclear famlly in Canada, how
do the genetlc counselors represent that prototype on medlcal pedigrees?

Glven the prototype of the extended famlly ln japan, why do genetlc

counselors not construct comprehensive medlcal pedigrees in thelr dally

praetlce?

3) Negotlatlons Between Genetlc Counselors and Familles

ln my comparative analysls 1 conslder that genetlc counselors and

famlly members carry out explicit and implic\t negotlatlons durlng the

construction of medlcal pedigrees. The manufacture of medical pedigrees can

represent a threat for the whole famlly, since comprehensive pedigrees

stigmatlze all famlly members. A famlly pedigree may be used to argue that

the Illness 15 not a personal but a famlly Issue. At least, the produet of medlcal

pedigrees may be construed as an expression of medlcal power over famlly

relatlonshlps. For example, Salto (l992) descrlbed the medlcal power over the

narrative of an "angrioneurotlc edema" case as follows:
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The I1lness Is so rare that few researchers and research facl1lties

are concerned about It; there are also few support networks. The

prlmary doctor suggested that the woman should not have Many

chlldren because of the hlgh rlsk of havlng a chlld wlth the same

dlsease. Through prlmary counsellng she came to belleve that

her I1lness was negatlvely welghted. Before the counsellng,

however, her own Image of the I1lness was not partlcularly
Judgmental. To the contrary, especlally when she was a chlld, she

felt somehow comfortable, because there was somethlng Inslde

her body whlch was the same as her grandfather and father

(Salto, 1992: 41, my translation).

Glven the social and cultural emphasls on the Importance of famlly tics,

It should not be surprlslng that faml1les try to conceal the relationshlp

between I1lness and famlly. Therefore, both the famlly members and the

genetic counselors are very sensitive to the maklng of medlcal pedigrees.

The same May be sald, no doubt, of genetlc counsellng ln Canada. A

genetlc counselor in Canada told me of the dellcate aspect of the flrst phone

cali, ln whlch genetic counselors usually ask for basic famlly Information:

How dlfflcult It Is for those people [the patients] to make a phone

caU [to us]! [When 1 make a flrst phone caU to them], 1 do not want

to spend 10 or 15 minutes, saylng, "1 am really busy; 1 can't talk

now." So, If they want to talk about and are very anxlous, you

know, 1 wl1l try to address the Issues on the phone. The Initiai

phone caU Is reaUy, really Important. A lot of tlmes, the people

[the other famlly members] know they [patients] have

Huntlngton's dlsease. Many times they can't talk to the famlly. It

Is a taboo subJect [that] the people are afrald of, and they have

denlal. So, they can't necessarlly talk to theIr famlly. Physlclans

May not have much experlence. So, a lot of the tlme patients have

never really found the place where they could talk to

professionais who understood the dlsease-sort of no threat, no

41



•

•

part of the famlly.9 So, 1 thlnk we are trylng to glve a good,

comfortable, easy, supportlve Impression on the first contact.

The counselor has to establlsh a good relatlonshlp durlng the flrst

contact wlth a patient, ln order to be able to establlsh a better relatlonshlp

later on wlth the famlly members, and by so dolng, to obtaln more

comprehensive famlly Information. Even though genetlc counselors ln both

Canada and lapan may seem to share a slmllarly sensitive approach to the

taklng of medlcal pedigrees, thelr attitudes toward the latter are dlfferent wlth

regards to the actual collection of data and the use of famlly records. Thus, the

contents and meanlngs of famlly pedigrees should not be left out of a

soclologlcal analysls. In the followlng sections, 1 wl11 focus on how medlcal

pedigrees play a central role ln the negotlatlons between famlly members,

genetlc counselors and other assoclated workers. My discussion of medlcal

pedigrees will flrst examine prlmary transcription, then secondary

transcription, comblnatlon, and, flnally, publications.

B. Primary TranscriPtion

ln both Canada and lapan, prlmary transcriptions can be dlstlngulshed

from secondary transcriptions ln terms of the degree and amount of

manipulation of famlly-data. Prlmary transcriptions are the flrst Inscription

derlved from oral famlly storles. Secondary transcriptions are the processes

by whlch genetlc counselors correct, edit and reorganlze the prlmary famlly

tree Into medlcal pedigrees. The dlfference Is that the prlmary tree Is usually

grounded ln the Interaction between the genetlc counselors and the patients,

whlle the secondary trees are produced malnly by the counselors and other

9 Accordlng to Tlbben et al.(l990), non-earrlers ln thelr study of Huntlngton's dlsease
(HO) found that relatives reaeted to thelr "prlvlleged" position by "bannlng" them from
the famlly because the HO tle had been severed.
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assoclated workers. In this section, 1 will examine the process of primary

transcrlptlon.
Primary transcriptlon Involves the first fixatlon of famlly data. Genetlc

counselors draw the family tree, Iistlng the patlent's near relatlves by sex, age,
state of health, and, in Canada, religion and ethnic background. Particular
attention Is devoted to the occurrence of relevant iIInesses in the famlly.
Primary transcription involves three components: the institutional format of

the pedigree, the communlcatlon process between genetlc counselors and the
patients, and the genetlc counselors' use of pedigree symbols and
abbreviations. Genetic counselors usually bring the clinical format of local
hospital charts to an Intake office. Genetlc counselors begin by asking several
questlons to the patients, elther on the phone, or ln a face-to-face situation,

and transcrlbe what the patlents say.
Prlmary transcription Is characterized by the translation of the oral

famlly narratives into clinlcal inscriptions. Through the use of a medlcal

pedigree format and/or template, genetic counselors sketch a "collectlve"
prototype, or a phenotyplc representatlon of the famlly iIIness, by Ignorlng
large parts of the subjective experlences of iIIness. Through thls process,
genetlc counselors tend to perceive the family as an expression of the illness.

1) How do Genetlc Counselors Start7

Harper, ln Practical Genetic Counselling (1993), whlch was used as one
of the most common textbooks among clinical workers ln Canada and japan,
argues that the process of transcribing famlly trees usually follows a basic

rule: counselors stan from what they cali the proband (or Index case). The

proband - calied the proposltus (male) or proposita (female) -- Is c1early
Indicated wlth an arrow. Harper (1993: 335. emphasls added) defines the

proband as foliows: The proband is "the affected Indlvidual through whom a

family w1th genetlc dlsorder Is ascertained."

When there Is no proband, genetic counselors begln by transcrlblng
the consultand couple. A genetic counselor ln a chlldren's hospltal descrlbed
the process of taklng family data (Figure 1) as follows:
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Usually the male goes on left and the female on rlght. So let's say,

a lIttle girl with Down's syndrome. She wouId be colored in and

in a legend would be Down's syndrome. There are dlfferent types
of Down's syndrome. 1 usually write the type. The most cornmon

type ls called trlsomy. [....] Then we'll get different names and

ages [of the chlldren]. It is important. 1 would ask her if there

were any other pregnancles. Let's say she sald that she had three

miscarrlages before the chlld. 1 would ask for each mlscarrlage

when It happened. Then 1 draw small black spots. Underneath, 1

usually wrlte SAB, whlch means spontaneous abortlon. And then
the tlme; ten weeks whatever, each. [....] 1 f1nd out when they

happened, and whether or not they have hldden I1Inesses or any

other exposures, whether or not she recelved any explanatlons,

when the couple had three mlscarrlages along with Down
syndrome (emphasis added).

Startlng from the affected chlld transcrlbed as a shadowed Icon wlth an

arrow, genetlc counselors go back at least two generatlons ln the father's and

mother's familles. The concept of the proband seems to be clear as a startlng

point, but ln practlce It Is problematlc because genetlc counselors often

neglect the dlfference between the proband and the consultand. One

molecular blology laboratory worker who had taken many varletles of

pedigrees polnted out to me that many genetlc counselors tend to forget thls

dlfference, and argued that proband and consultand should be descrlbed by

dlfferent symbols. Accordlng to my observations, sorne counselors actually dld

Indeed start from the couple rather than the proband. In thelr article

"Recommendatlons for Standardlzed Human Pedigree Nomenclature," Bennett

et al. (1995) defined the proband as the "f1rst affected famlly member comlng

to medlcal attention" and the consultand as the "Indlvldual(s) seeklng genetlc

counsellng/testlng." Nevertheless, the symbol of the arrow Is still used ln

both cases, and the only dlfference Is that the proband Is slgnaled by a capital

"P" near the arrow (see Figure 2). These facts Imply that genetlc counselors ln

practlce do not mark the dlfferencc between proband and consultand, and

that, as a startlng point, they recognlze both the proband and the consultand

as belng affeeted by a slmllar category of IIlness.
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ln the Mxt section, startlng from the descriptions found ln textbooks

and from hypothetlcal cases, [ will analyze how genetlc counselors put

questions to the patients and, ln so dolng, ellclt information from them.

2) How do Genetlc Counselors Take the FamUy Data?

One of the Important characteristlcs of prlmary transcription [s that

genetlc counselors skip ail the famUy data whlch are not useful as elementary

data. A Canadian genetlc counselor with a nurs[ng background contrasted

genetlc counsellng wlth nurslng practlce in a communlty care unit as follows:

Maybe [genetlc counsellng] Is a IIttle bit more In-depth, and Is

more focused, because you are probably focus[ng on one

partlcular aspect: [for example] prenatal and Huntlngton's

disease. So, ln a way, the difference Is that a communlty care unit

takes a more hollstic approach.

Genetlc counselors usually count the number and age of flrst degree

re[atlves, second degree relatives, and thlrd-degree relatives, and the

counselors ask questions about thelr health and IIIness status. "[n obtalnlng

the famUy history one should ask about the same or related dlseases found ln

the Index case or patient, rather than about a IIst of dlseases of 'familial

tendencles'" (Gelehrter and Collins, 1990: 259). If counselors do not flnd any

relevant Information assoclated wlth the lllness of the proband, they tend to

sklp the other details of family Information. One of the procedural guldellnes

for taklng pedigrees ln a general hospltal suggests that genetlc counselors

"[m]ay use a dlamond to summarlze, If family members do not have noteworthy

problems and greater than flrst degree relatives" (see Figure 9).

Similar attitudes and procedures can be found ln the department of

Obstetrlcs and Gynecology. For example, when obstetrlclans and/or

gyneco[oglsts practlce genetlc counsellng they pay attention to the famlly

members as carriers of genetlc dlsease. "For all pregnancles, It Is standard

practlce to determlne whether a couple or anyone ln elther of thelr familles

has a dlsorder that mlght prove herltable" (Simpson and Golbus, 1992: 53).
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Simpson and Golbus (1992) continue by statlng the Importance of recordlng

abnormal features relevant to I1lness:

Record abnormal reproductive outcomes such as repetltlve
spontaneous abortlons, stlllbirths, and anomalous IIveborn

Infants. Couples wlth such histories should have chromosomal

studles and other evaluatlons. Any patient who replies "VES" to a

question should be offered approprlate counsellng. If the patient

decllnes further counsellng or testlng, thls should be noted ln

the chart (Ibid.: 53).

Sorne counselors certalnly thlnk that what they do ls to transcrlbe a

"blologlcal" famlly hlstory (Bennett et al., 1995), so that the Intake process Is

discipline-specifie. However, we could ask to what extent the actual

transcription Is related to blologlcal features only. In order to examine this

question 1 would lIke to descrlbe the questionnaires used durlng an actual

Intake process ln Canada and Japan.

ln a Canadlan chlldren's hospltal, an M.D. genetlcist, after a physlcal

examlnatlon, started to take famlly data, by asklng a native l" :~an the

followlng questions:

1 Where do you llve?

2 Do you work?

3 Does your husband work?

4 What's hls name?

5 What's your name?

6 How is It spelled?

Il Are you related to hlm?

12 Do you have other chlldren?

13 Howmany?

14 How old arc the boys?

15 The girl?

16 Is she O.K.?

17 Do you have brothers and slsters?

18 Do they have chlldrcn?

19 Howmany?
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20 How many chlldren do your parents have?

21 Are ail the chlIdren allve?

22 Are there any problems?

23 Are your parents alIve?

24 Your mother dled for what reasons?

25 How old was she?

26 How oId are you?

27 Do you know someone who has a braln problem?

(--No. cxcept myaunt.)

28 How old is she?

29 She is mentally retarded?

30 She can talk?

31 This ls the only one you know?

32 Are your grandparents allve?

33 How about your husband's famlly?

34 How many?

(-Two sisters.)

35 Do they have chlldren?

36 How old is your husband?

37 Is he healthy?

38 How oId are his grandparents?

39 Is his grandmother healthy?

40 Dled of what?

(-Lung dlsease. )

41 Lung cancer?

42 Is there any other mental problem?

These questions can be c1assifled Into two types: demographic questions,

and questions abOlit health and IIIness. The counselors trled to sort out the

number, age, and sex of the famlly, and then to investigate the general

features of the famlly such as mental problems. The interaction between the

counselor and the consultand was one-way; the genetic counselor asked c10sed

questions about famlly relationships and open-ended questions about the

health condition of relatives. The particular case described may slightly dlffer

from other counseling sessIons, but, by-and-Iarge, It Is not very dlfferent

from other practical cases 1 observed ln Canada. Genetic counsclors ask both
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• demographlc and health-related questions. Famlly trees, ln other words, are as

close to "soclological" or "soclo-demographlc" research as they are to

"blologlcal" research. The soclologlcal nature of thls proccss will be further

dlscussed ln the final chapter.

National dlfferences may be at work here so that the style of

questlonlng 1 Just descrlbed Is probably typlcal of North Amerlcan genetlc

counsellng. By contrast, ln Tokyo, ln a general hospltal, an M.D. genetic

counselor asked the followlng questions to patients whose fetus had dled
durlng pregnancy:

1. Is your marrlage a "blood-related" ( consangulneous, chi no

tsunagari no aru) one?

2. What Is your husband's date of blrth? 1know your date of blrth.
3. How was the pregnancy proccss?

4. Do you know why the fetus dled?

ln practlce, M.D. genetlc counselors are aware of the dlagnosls because

of a prlmary care doctor's referral letter, and so there Is no need to take the

hlstory for genetlc counsellng. Rather, a short famlly tree Is constructed,

based on the diagnostic Information provlded by the prlmary care doctor. It

could be argued that short hlstory taklng occurs only ln special cases.

However, accordlng to my observations, thls Is not so. The M.D. counselor 1

observed dld not usually ask for a detalled famlly hlstory but IImlted hlmself to

a couple of questions. Nevertheless, he always asked whether the couple had a

consangulneous marrlage or not.

To sum up, my description of the prlmary transcription of famlly data

has shown the existence of dlfferences between Canada and Japan, to whlch 1

wl1l return ln subsequent sections.

3) The Visual Construction of a 'Famlly Phenotype'
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The construction of famlly trees results ln a new vlsual representatlon

of the famlly data. A symbol such as a square or a clrcle on the famlly trees Is

the Icon of an Indlvldual body. The vlsual linkages among the Icons promote

• both the Idea of the famlly as a whole and of the Illness as a property of the
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whole famlly network. Shaded squares and/or clrcles ln famlly trees provlde
addltlonal symbollc tools to further characterlze a number of Icons, sorne of
wh!ch can also be further dlstlnguished by the use of colors. The juxtaposition
of black and white icons results ln a rhetoric appeallng to our understanding
and memory. The new representatlons externallze not only the visible,
external disease as a shadowed !con, but also the Invisible, not yet manlfest
Illness of the carrier as Identlfled by a partly shaded Icon. In this sense, famlly
trees lead us to percelve a collective "phenotype" of dlseased bodies.

Sorne readers will object to this Idea because the phenotype is usually
assoclated wlth Indlvidual body features, ellclted by physlcal examlnatlon.
Indeed, medlcal genetlclsts usually make a physical examlnatlon after taklng
the famlly data, and the physlcal examlnatlon also indlcates part of the
phenotype of Illness. However, the results of the physlcal examlnatlon are

only used to develop an "Indlvldual" phenotype of the dlseased body and, more

Importantly, the data of the physlcal examlnatlon are llkely to be comblned
and symbollzed as colored Icons on a famlly tree. To put It another way, the
famlly tree summarlzes and aggregates the Illness Information related to the
famlly members by contrastlng normal and abnormal features of the bodies.

The point Is that the notion of "a famlly phenotype" Is derlved from the
graphie language of famlly trees. The famlly tree as a vlsual tool allows
genetlc counselors to construct a "collective" phenotype of the famlly Instead
of an "Indlvldual" phenotype of the patlent(s), or the proband. The collective

phenotype objectlfles the famlly relatlonshlps with regards to proband and
carriers, whlle paylng less attention to social and cultural aspects of family

IIfe.
In addition, famlly trees help genetlc counselors to acqulre a visual

mcmory of the famlly phenotype. Visual memory Is made up of an associative

network of colored icons which, taken indivldually, have a low information
content (Nakayama, 1990). A genetic counselor stressed the Importance of

vlsual memory ln the followlng way:

1 use different colors to Indlcate developmental delay. So, ln thls
way, a look at the pedigree, and these Indlvlduals will stand out.
So you know what you are doing.

[Q; In order to sec ... 7]
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• ln order to concentrate on a partlcular case. Because a lot of tlmes
1 dld the famlly hlstory over the phone. Let's say [1 take a famlly

hlstoryl on Aprll 13th. They'lI come a week later. When 1 see

them, 1 want to remember It. 1 have shaded ln a color and by
looklng at the leglnd 1 know what 1 need to ask them...... 1 thlnk

the reason for dolng a pedigree Is that you have all the

Information to Inform and summarlze, and that everythlng about

the famlly Is there on paper.

Famlly trees, thus, provlde visual Information that can be easlly

memorlzed by genetlc eounselors. They act both as a tool and a constralnt,

allowlng the counselor to focus on partlcular aspects of the I1Iness common to

famlly members, but also to set asIde soclal histories of the famlly such as

divorce, adoption, and other Ilfe-cycle events. Latour (l990: 42) descrlbes the

rhetorle of Inscriptions as follows:

[Olne more Inscription, one more trick to enhance contrast, one

simple device to decrease background, or one colorlng procedure

might be enough, ail thlngs belng equal, to swing the balance of

power and turn an Incredible statement Into a credltable one that

would be passed aIong without further modification.

Power relatlonshlps are absent from famlly trees. Famlly relatlonshlps

are reconstructed as a linkage network. Compared to the other senses, vision

presents the most statle picture, reveallng a structure more than a process

(Gordon, 1988).

A famlly tree may lead genetle counselors and researchers to see the

famlly ln a particular way. Gray and Conneally (1993: 90), commentlng on a

pedigree study of Huntington's dlsease, c1almed that:

Huntlngton's dlsease Is a famlly dlsease. Every member of the

famlly Is affected-emotlonally, physleally, soclally--whether

patient, at rlsk, or spouse.
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They Inslsted that the dlsease Iles not only ln the patients, but also ln

• the entlre famlly. In other words, and as already mentloned, genetle



• counselors and researchers ln the prlmary stage tend to percelve the family as

an expression of the J/lness.

The symbols and the formats used ln the construction of a collective
phenotype ln prlmary transcription are not necessarlly the same. In the next

section 1 would llke to show that there are sorne dlfferences ln the use of
symbols and formats ln Canada and japan.

4) Dlverslty of Symbols and Formats: Canada
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Ali medlcal Institutions requlre medlcal practltloners to maintain

medlcal records ln order to document and legltlmlze thelr practlce. Each

Institution and hospltal 1 surveyed ln my research had a pedigree format that

provlded for dlfferent shapes and meanlngs of the pedigree symbols. Desplte

sorne slmllarltles, a surprlslng large varlety of formats were found to exlst ln

Canada and japan.

Prlmary transcriptions are performed by Indlvldual counselors.

Accordlng to each counselor's preferences, the meanlng of a glven shaded

Icon can be dlfferent. A Canadlan M.D. genetlclst explalned to me that "as long

as you put a mark ln the legend box, you can use any klnd of symbol you

want." Although the famlly tree Is often referred to as a "vlsual language," the

vlsual translation process Is not standardlzed. For example, ln North America,

pregnancy was symbollzed ln at least 17 dlfferent ways (Bennett et aL, 1993),

and sorne of the symbols used for pregnancy were attrlbuted a another
meanlng by other genetlc counselors. In partlcular, the spontaneous abortlon

of a fetus of unknown sex was symbollzed ln 12 dlfferent ways (Bennett et al.,

1993). A genetlc counselor wlth a nurslng background cIalmed that whenever

she looked at a pedigree, she could easlly Imagine who, ln her department, had

done It. The production of a famlly tree Is part of the "art" of a counselor. In

Canada, famlly pedigrees are requlred to Include the genetlc counselor's

signature, because, wlthout It, It would be hard to determlne the meanlng of

the symbols.

The same Is truc of the overall format. Hospltals have different flle

formats for famlly trees. Among genetlc counselors ln Canada, two

standardlzed types of famlly trees are, however, dominant: the stralg!lt and the

• semlclrcular one. A stralght famlly tree (see Figure 3) Is an ordlnary dlagram
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constltuted by varlous Icons and stralght IInes that branch out IIke a tree. This

type was utlllzed ln general hospltals ln Montreal, Ottawa and Toronto. A

semlclrcular type was used ln a pediatrie hospltalln Montreal (sec Figure 4).

The semlclrcular type was deslgned ln 1950s by Dr. L1ght, an M.D., Ph.D.
genetlclst. Accordlng to hlm, thls partlcular type of famlly tree has slnce then

been utlllzed by many medlcal practltloners ln the Montreal area. Whlle Dr.

L1ght was worklng ln a US university, he had to use a dlfferent format of

famlly tree. After comlng back to Canada, he returned to the semlclrcular one,

because of hls preferences. An M.S. genetlc counselor explalned the
advantages of the semlclrcular famlly tree:

My supposition Is that It Is so because you want to put as many
people on as small a space a~ possible. Because you arc IImlted to

one page you use a half-c1rcle.

It Is noteworthy that the argument that one should "put many people on

as small a space as possible" only applles to the younger generatlons. For the

older generatlons there Is no space for addlng many people. Thus, the seml

drcular family trees were sultable for representlng nuclear familles rather

than extended familles. The seml-clrcular type focuses on the chlld and the

couple, and It does not make room for older generatlons as weil as for complex

family relatlonships such as consangulneous marrlaJe.

The seml-clrcular family tree has other characterlstlcs. The distance

between the husband's family and the wlfe's famlly Is large, whereas the

distance ln the grandfathers' generatlon is smaller. The seml-c1rcular tree

helps counselors to formulate questions about each family separately. The

separation of the couple on the family tree also facllitates the task of asklng

separate questions about each member of the couple's ethnie background. It

can thus be sald that the seml-c1rcular family tree reflects, to sorne degree, the

notion of the nuclear family and the Importance of ethnie background.
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• 5) Symbols and Formats: Japan

The use of Icons has, to some degree, been lnternatlonally standardlzed;

the meanlngs of Icons, however, were not, at least in japan. japanese genetlc

counselors utilize different types of symbols according to the academlc groups

to whlch they belong. Generally speaklng, japanese genetlc counselors belong

to two main groups: human genetlcists and medlcal genetlcists. Only three

medlcal schooIs out of elghty schools in japan offer a genetlcs course.

Accordlngly, MOSt genetic counselors learn on thelr own, relylng greatly on

textbooks used ln North America. Consequently, the association of human

genetlcists follows the style and methods of human genetlcs ln North America

and Europe, resorting to Icons used ln such textbooks as Thompson & Thompson
(1991) and Harper (1993).

The medlcal genetlcists' group has for a long tlme followed a

paternalistlc orientation. Dr. Ohkura, a Medical genetlcist and founder of the

association, every year organlzes training semlnars for doctors and public

health nurses who want to learn genetlc counseling. This Is the only japanese

public Institution that provldes an educatlonal course in genetlc counseling.

Through Dr. Ohkura's efforts, the number of medlcal genetlcists has increased;

as a consequence, his particular way of using symbols and hls approach have

been wldely reproduced by practitloners, particularly by health care nurses

(sec, for eXilmple, Uchida, 1987). Ali public health nurses 1 Intervlewed had

adopted hls stylp. of pedigree symbols.

Since the two associations have a dlfferent hlstory, and they work

separately, thelr use of icons on famlly trees Is clearly dlfferent. For example,

the symbol "0" is used as "dlagnosed person" or "examlned" among the medlcal

geneticlsts, whIle among the human genetlclsts It refers to a "dlseased person"

or "dead." For the medlcal genetlcists, the symbol of "dlse:i.se" Is the cross

symbol "t." The Interesting point is that both groups of practltloners seemed

not to be aware of the dlfference in the symbols they used untll 1 polnted It out

to them. This supports my daim that the two genetlcists' communities are
isolated l'rom each other.

Furthermore, genetlc counselors in japan do not resort to templates ln

transcrlblng famlly tree symbols, whlle ln Canada, templates are often used by

• counselors. The use of templates result ln a certain degree of standardlzatlon.
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The use of dlfferent pedigree symbols and the rare use of templates Indlcatc
that ln japan prlmary transcriptions of famlly data cannot functlon as

boundary obJects connectlng dlfferent social worlds. This functlon Is played
by secondary transcriptions, as dlscussed ln the next section.

As for the overall format, famlly trees ln Canada arc drawn on an
Independent sheet of paper, whlle the cllnlcal flle ln japan Inc1udes a famlly

tree as part of the background Information sheet. The japanesc case files are
characterlzed by a small blank space on the chart, reserved for the pedigree
Information. This Implles that genetlc counselors arc not expected to take a
detalled famlly tree even ln prlmary contact.

1 wl1l argue that Instltutlonal factors account for the dlfferences of
famlly trees between japan and Canada. In japan, the two professlonal groups

do not regulate the counselors' treatment of famlly trees, and rely on the
Indlvldual practltloner's work, whlle ln Canada the Canadlan College of
Medical Genetlcs requlres genetlc counsellng centers to maintain famlly trees
as prlmary records, and reguJarly monitors the practlce.

C. Secondarv Transcriptions

Secondary transcriptions involve the addltlonal edltlng of famlly trees.

They correspond to the passage from hand-wrltten trees to a prlnted, more
formai pedigree. The latter's extent and character are the outcomes of

Interactions between genetlc counselors and other assoc1ated health care
workers. Whlle primary transcriptions are to sorne degree regulated by

notions of the family, secondary transcriptions are regulated by cllnlcal

standards.
Secondary transcriptions Involve the following processes:

Updated Versions
from old famlly data to new famlly data

Persona! Versions
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from a worklng draft to a final version

Team Versions
from an M.S.lNurse Genetlc counselor to M.D. Genetlclsts
Requisition Versions
from a c1lnlcal pedigree to a requlsltlon and/or fax sheet

One of the problems Involved ln obtalnlng famlly data Is that the latter
are not statlc (Gelehrter, 1983), although, once wrltten down, the famlly trees

become a statlc document. Glven that genetlcs Is a field ln a state of flux,
alteratlons or updates of the form will be perlodlcally requlred. Because of the
often tentative nature of recorded famlly Information, genetlc counselors
usually tinker wlth prevlously gathered data.

Secondary transcriptions are grour.ded ln clinlcal standardlzatlon (see,

for example, Figure 5). Clinlcal standardlzatlon resorts to conventions of
communication wlthin the local cHnlcal department (j~ genetics, especiaHy
when genetic counselors arc requlred to use a special f.ormat in the cllnlcal
contcxt, when the practitioners hold their team conffrences, and when they

send the Information to other practitloners on a requlsltion form. Although

some genetic counselors sometlmes use a worklng paper to transcrlbe famlly
data, the working paper Is transformed Into a cHnlcal paper after the
counseHng. The reformulated pedigree Is used durlng cHnlcal team

conferences where It functions as a tool that allows team members to obtaln "at
a glance" an overvlew of the clinlcal situation under discussion. Furthermore,

one of the Important jobs of genetlc counselors Is to transmit the relevant

famlly Information to other laboratory workers Involved ln genetic tests. In

partlcular, molecular blologlcal researchers or clinlcians are Hkely to request
an accurate famlly pedigree, prlor to DNA tests. 1will discuss the comblnatlon
of an Indivldual pedigree wlth other pedigrees and w!th DNA tests ln a later

section. In thls section, 1 will focus on the construction of an Indlvldual
pedigree ln local clinlcal contcxts.

Some practitioners may reject the Idea of secondary transcription,
argulng that they take the famlly tree only once. To be sure, occaslonally thls

can Indeed be the case; however, when famlly trees are used as medlcal

evldence, that Is, If they have to be shown to assoclated health care workers, or

If they are to be published ln conference proceedlngs or ln medlcal journals,
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• the original Inscriptions have to be corrected or reworked. But how do genetlc
counselors construct secondary transcriptions?

Accordlng to my observations, the process of clinlcal transcription was
characterlzed by standardlzatlon. For example, the chronologlcal or
generatlonal order wl1l be organlzed from the top to the bottom, and Index
numbers added to each Icon. The underlying Issue Is that the purpose of the
transformation of prlmary data Is not to communlcate wlth the fumily, but to
share the Information wlth other practltloners. This r:rocess leads counselors
to percelve of medical pedigrees as vlsual expressions of ii/ness.

1 would like ta dlscuss four versions of secondary pedigrees and to
analyze how these secondary transcriptions Intervene ln thl' prediction of
clinlcal facts.

1) Updated Versions: the Compiexlty of Family Data

One reason for produclng secondary transcrlptlons \les ln the
complexlty of famlly data, partlcularly ln the ease of consangulneous

marrlages. In Japan, the rate of consangulneous marriages, although
decreaslng, Is hlgher than ln Canada (Imalzuml, 1986; Ohkura and Klmura,

1989). When 1 attended an Intensive training semlnar for genetle counselors
ln Japan, the flrst toplc covered was how to use the family tree symbols.
Havlng explalned the meanlngs of the syml:>ols and Icons, the teacher gave us

an exerclse Involvlng the transcription of three cases of consangulneous
marriage. For ey.ample:

1 am golng to marry a woman whose mother Is my father's

younger slster, and my mother Is her (the woman's) father's

oider slster.
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1 trled to transcrlbe thls klnd of family trees, but thls was not easy, not
only because of the complexlty of the extended famlly relatlonshlps, but a1so

because of variations ln thelr expression. Indeed, when asked to draw the

above-mentloned example on the board, three participants dld It dlfferently.

• The teacher told us that "even such simple famlly data enable us to make six



versions of the famlly tree, accordlng to changes ln the symbols' order." The
• point Is that consangulneous marriages vlolate the usual rules of generatlon

and sex order; ln the same generatlon, older famlly members arc usually
transcrlbed on the rlght and younger on the left; ln addition, men are usually
on the rlght and women on the left. Since several versions can be produced, It
Is hard for even sklIIful counselors to make the best, clear famlly tree ln a
short period. In the case of consangulneous marriages, counselors are very
likely to redraw the dlagram. In addition, glven the complexlty of the extended

famlly, It is almost Impossible to transcribe a well-organlzed famlly tree ln a
one-shot transcription. Consangulneous marriage cases ln japan are a good
example of how the notions of the famlly effect the process of transcription.
Slnce many japanese counselors are likely to encounter complex extended
famllles, It does not make much sense to use a flxed, pre-organlzed medlcal
format such as the Canadlan one. japanese counselors prefer to use the blank
spaces on medlcal records, whlch allow them a certain degree of flexlblllty for

representlng complex famlly relatlonshlps.
The complexity of famlly data is not only a problem related to

consangulneous marrlages; It also shows up when updatlng famlly

InfG~matlon. New Information on the famlly often becomes avallable over
tlme. Frlmary famlly data, sometlmes of questlonable value, can modify the
famlly tree, thus affectlng the diagnosls and risk calculatlons. The followlng

case was observed (see Figure 6). A1though a public health nurse took much
tlme to take famlly data from a young woman whose father and two brothers

suffered from phenylketonuria, she did not ask about other affected famlly

members durlng the flrst Intake. During the second Interview, the nurse was
told that the patlent's cousin had the sam~ dlsease. Durlng the thlrd Interview,

thls Information turned out to be incorrect and the nurse realized that It was

the father's cousin who had the dlsease.

2) Personal Versions

The cllnlcal case record format of pedigrees affects secondary
transcriptions. An M.S. genetlc counselor who speclallzes ln prenatal

• dlagnosls ln a chlldren's hospltal ln Montreal prefers to use a "stralght" famlly
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tree for prlmary transcriptions, although hospital flIes require the use of

seml-circular medical pedigrees. Therefore, the original famlly tree produced

durlng the counsellng session has to be transformed into a semi-c1rcular

format. The original worklng sheet is destroyed and the second drawlng Is
Inscrlbed ln the case record file.

ln a general hospltal ln Montreal, an M.S. genetic counselor explalned

to me that he "personally" used blank papers for the "two copies" of the famlly

tree: a "working copy" and a "goOO copy." Durlng his flrst Intake, he completed

the prlmary transcription on the "working" paper. Then he would insert, "on

the 'good copy,' c1rcles and squares, and correct IInes," adding "the name on

the top, the date, the famlly name." He explalned the reasons for the two

versions as follows:

Somethlng cornes up durlng the Interview, whlch Is relevant

Information IIke hlgh-blood pressure. And afterwards, you

usually add It in formally so that other people can read it. So 1

wrlte the famlly tree agaln.

The transcription Is not corrected durlng the first interview, since the

famlly hlstory has to be formalized and what the counselors perceive as

Important elements have to be emphaslzed. On the "good copy," blank spaces

are left for further information that has yet to be provided, and the "good

copy" Is kept as the medical record flle. The "good copy" is qulte often

organlzed chronologlcally. The other counselors can then examine the "good

copy," and use It for their team conference.

Here agaln, the format of the case record leads to sorne degree of local

standardlzatlon. Secondary transcriptions, as prescrlbed by the medical

format, organIze and c1asslfy the chronologlcal order of generatlons, so that

the position of Indlvlduals Is Indlcated by Roman numerals for each

generatlon. This partlcular format thus emphasizes the "hlstorlcal" sequence

of the famlly.
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3) Team Versions

Genetlc counsellng Is not always carrled out by a single practltloner,

but, often and at least ln Canada, by a team of several counselors, usually a

genetlclst ar J a genet le assoclate, who collaborate ln the transcription of the

pedigree. In a g\meral hospltal, as part of a screenlng program, a secretary

takes a prlmary intake over the phone, an M.S. genetlc counselor adds more
Information ln the face-to-face interaction with the patient, and then a

genetlclst checks and completes the pedigree ln the subsequent counsellng

session. In a chlldren's hospltal, a senior genetic counselor told me joklngly,

"1 don't know how many people are worklng ln thls department." Not only
genetlc counselors, but also other biologists mlght cooperate ln thls collective

endeavor; thus, the basic information contalned in the pedigree is expected to

bridge the varlous medlcal workers.

One of the most important aspects of the medical pedigree is Its "at a

glance"quallty. A public health nurse ln Japan emphaslzed thls aspect when

dlscussing how to transt:"rlbe the famlly tree as a dlnlcal case flle:

The most Important thlng Is not to put down too much

Information, but rather to select the Information ln order for the

other assoclates to see and understand It at-a-glance (emphasls
added).

ln a Canadlan chlldren hospltal 1 often notlced that during a case

conference gcnetlc counselors drew a rough sketch of the pedigree on the

board to explaln the famlly hlstory to other participants. 1 aIso observed the

participants correetlrag i.he pedigree drawn by the speaker. Thus, the pedigree

aetually becomes the focus of the discussion.! 0 Indeed, on the b~.sls of the

medlcal pedigree, genetlc counselors usually dlscuss, durlng team

conferences, whether "the famlly hlstory Is positive or negatlve" ln terms of
dlagnosls.

The "at-a-glance" requlrement suggests that the amount of Information

dlsplayed on secondary transcriptions Is IImlted. The medlcal pedigree so

constructed becomes the means of communlcatlng wlth assoclates. Secondary

10 Suchman (1990: 314) has an insightful discussion of interaction at the "white board"
using shared conceptua! tools such as pedigrees.
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• transcriptions also help practltioners to keep their distance from compllcated

family Illness episodes; medlcal practitioners conslder that seeing the Image ls

better than readlng a report, and better than seelng the patient (Kaplan,
forthcoming).

In this respect, the medlcal pedigree Is an abstract Ideogram, or the

graphie dlsplay of certain ldeas and certain meanings (Fleck, 1947). It results

ln selective Interpretations where relevant meanlngs are displayed as a

property of the icons. The medical pedigree can be Interpreted as a vlsual

language through which scientists communicate wlth each other and

understand the genetic meanings of family data.

4) Requisition Versions
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The pedigree is not only used by genetlc counselors withln a single

department, but also by other associated workers ln dlfferent departments or

even hospitals: "The history must be recorded so that It communicates

information to ail health professlonals carlng for the patient" (Gelehrter,

1983: 122). Because of the v:iriety of rare genetic dl,eases, genetic counselors

sometlmes have to contact 3. genetlclst who speciallzes in a particular disease

and who may be worklng ln another medical Institution. Sorne practltloners,

therefore, will fax a medical pedigree ta one of their colleagues. In these

situations, they will resort to secondary transcriptions.

Figure 7-a and Figure 7-b show the difference between a prlmary

transcription and a secondary transcription in Japan. In a Japanese children's

hospltal an M.D.-Ph.D. genetlc counselor had transcribed the family tree in a

medlcal record. As can be seel1 from Figure 6-a, he dld not put the pedigree

number and the generation number on the famlly tree. When he asked his

colleagues for suggestions concerning a diagnosis of hemophilla, however, he

added more Information; he Inserted the generatlonal order and Indlvldual

numbers, thus standardlzing the famlly Information (see Figure 6-b). In thls

case. both prlmary and secondary transcriptions were Inciuded ln the blank

space. The transformation from primary to secondary transcription was

characterlzed by the standardization of the chronologlcal order.

In Canada, requlsltlon forms requestlng famlly Information for

• laboratory work Indude a pedigree. In Ontario. molecular diagnostic



laboratorles requlre genetlc counselors to complete a requlsltlon form for DNA

• testlng. The requlsltlon form Includes a note statlng that "a pedigree must be

provlded before analysls can begln." The requlsltlon form also Includes the

followlng IIst of Items, to be checked by the counselor:

Reason for Referral

Documented famlly hlstory of Indlcated dlsease

Possible famlly hlstory of indlcated disease
Symptoms of indicated dlsease ln thls Indlvidual

Other:-------

Provided detalls on pedigree.

It is Interestlng to see how, prlor to DNA tests, the famlly hlstory as

documented by a pedigree Is recognlzed as the Indication of a dlsease. In uslng

a requlsltlon format, a famlly pedigree does not slmply show famlly

relatlonshlps, but, more Importantly, It points to the presence of the Indlcated

dlsease. The pre\lmlnary work for DNA tests, thus, hlgh\lghts the relatlonshlp

between the dlsease and the famlly. For the purpose of laboratory work, famlly

data are summarlzed as follows:

Famlly Information

Have samples from thls famlly been sent to a DNA lab before? Yes No. If

Yes, speclfy--

Indlvldual barn ln ---{place)

Ethnie background---

This Indlvldual ln the Index case

Or Name of Index case ln the Famlly

Relatlonshlp to thls patient.

The content of the famlly Information stresses components such as a

prevlous experlence of DNA testlng, blrth place, ethnie background, and the

relatlonshlp wlth the Index case. The latter Is a c\lnlcal constellet produced by

• the prlmary transcription. Since the only concrete, demographlc Information

61



• on the famlly Is lImited to such clements as birth place and ethnic
background, It may be argued that the image of the famlly Is llkely to be
associated with Its ethnlc background.

But how do laboratory workers deal with the pedigrees that are

transmltted te them? This Issue will be dlscussed ln the section on

"Comblnatlon." Before that, It Is necessary to examine how pedigrees are

stablllzed ln a cllnlcal context.

5) Fact Stablllzation

As descrlbed above, there are varlous versions of secondary

transcriptions: updated, personal, team, and requlsltlon versions. These

versions are clearly dlfferent from prlmary transcriptions ln three ways.

Flrst, secondary transcriptions have the legltlmate status of "cllnlcal

evldence" as opposed to the proto-data status of prlmary transcriptions. Some

counselors destroy the prlmary transcriptions, whlle others do not. ln both

cases, however, primary transcriptions are regarded as tentative 'cllnlcal data'

that have not yet been confirmed by genetlc counselors. In other words, the

process of secondary transcription Involves the transformation of proto-data

Into cllnlcal evidence. For example, the standardization of chronologlcal order

ln requlsltlon forms, by emphasizing a visible lInear order, shows how

medlcal pedigrees become a visual record rather than slmply a sketch of the

famlly. Moreover, genetic counselors are usually required to slgn on

sccondary transcriptions, in order to show their responslblIIty for the cllnical

case "record."
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Second, when reorderlng and stablllzlng the Initial famlly data, the

focus of genetic counselors shifts from the famlly members to the famlly

"pedigree." Clearly secondary transcriptions alm at and resuIt from

Interactions wlth other clinlcal workers rather than wlth famlly members.

Pedigrees ln secondary transcriptions are regulated by local hospital

standards rather than by the encounter wlth the famlly. From thls

• perspective, It can be argued that secondary transcriptions Imply a shift ln
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•

the genetlc counselors' perception from "the famlly as an expression of
IIIness," as embodled ln the original transcrlptlon, to "the famlly pedIgree as

an expression of IIIness."
Thlrd, secondary transcriptions Increase the distance between the

abstract Icons and symbols used ln pedigrees and the concrete contexts of
prlmary data collection. The abstract chronologlcal order of th~ symbois Is also
emphaslzed by secondary transcrlptlons. By standardlzlng famlly pedigrees,

genetic counselors produce an objective Image of the phenotyplc aspects of a
glven IIIness and they thereby attaln the anonymlty of cllnlcal evldence. The
objective Imagery of famlly pedigrees erases concrete Indlvldual narratlves
about IIIness. As polnted out by Berger and Luckmann, 1966: 64):

An objectlvely avallable slgn system bestows a status of Inclpient
anonymlty on the sedlmented experlence by detaching them from

thelr original context of concrete Individual bIographIes and
maklng them generally avallable to ail who share, or may share ln
the future, ln the slgn system ln questlon (emphasls added).

It Is rather Interestlng, from thls point of vlew, that many practltloners

belleve that famlly tree Inscrlptlons are unlversal, although, ln reality, there
are several small dlfferences (Kelly, 1986). A genetlc counselor expressed her
hope that a unlversal pedigree format be adopted, and thls dlscourse Is Indeed

very popular among Japanese counselors, especlally ln medlcal textbooks

(Ohkura, 1991; I1numa et al., 1990; Uchlda, 1987; H1guras!",l, 1976). An
Internatlonal, standardlzed pedigree would certalnly contrlbute to an Increase

ln the authorlty and legltimacy of genetlc counsellng.
In short, the fact stablllzatlon produced by secondary transcriptions

allows practltloners to construct the medlcal pedigree as a vlsual tool for

communlcl',tlon. Secondary transcrlptlons focus our attentlon on the cllnlcal
evldence about phenotyplc aspects of "family nJness."
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D. Combination

Comblnatlon Is the process of artlculatlng an Indlvldual famlly pedigree
wlth other evldence such as other pedigrees and genetlc tests. Comblnatlon Is
also a powerful technique for moblllzlng "facts" that had been prevlously
stablllzed (Latour, 1990). Prlmary and secondary transcriptions are

characterlzed by the genetlc counselors' efforts to translate and stabllIze
complex famlly data ln a cHnlcal context. Comblnatlon Is deflned by the
collective work across cllnlcal worlds to mobllIze and manage facts. As such, It

functlons as a "boundary object" (Star and Grlesemer, 1989) that allows

divergent uses, Interpretations, and reconstructions to be practlccd by the
varlous health-care workers.

Durlng my f1eldwork, 1 encountered two main types of comblnatlon:
"large pedigrees" and "Iaboratory pedigrees." A large pedigree Is
reconstructed by genetic counselors and/or pedigree researchers who
routlnely collect several Individual pedigrees from varlous cHnlcal offices and
laboratorles. The comblned pedigree Is used for the study of "famlly dlseases"
such as Huntlngton's dlsease and colon cancer. A laboratory pedigree results

ln a new, simpllfied pedigree transcribed mostly by molecular blologlsts. It Is
usually stored in what laboratory workers cali a "Master Flle" ln a molecular

blology laboratory, and It Is comblned wlth genetlc test results.

D-1. Large Pe<Ugrees

1) Reconstruction of Indlvidual Pedigrees

A large pedigree Is the outcom;!! of the comblnatlon of Indlvldual

pedigrees. The resultlng chart Is Hkely to be kept as a ncw record, separated
from Indivldual case records. The constfllctlon of a large pedigree Is most

often part of a research project or a screenl~i: prullram for a certain dlsease

(e.g., Figure 8).
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ln a general hospltal ln Canada, followlng the development ln the late

1980's of a screenlng program for Huntlngton's Dlsease (HO), cllnlcal charts

and databases have been stored in the local computer network. As explalned by

the local genetlc counselors, the head of the department focused on the

screenlng program, and the program became one of the main departmental
endeavors. Not surprlslngly, the program has resulted ln the rapid

accumulation of data Includlng many Indlvidual famlly pedigree files, to

whlch were added the results of the Improved abillty to examine human

chromosomes and markers ln the laboratory, and data resultlng from the

comblnatlon of the collected indlvldual pedigrees.

An M.D. genetlc counselor, a member of the HO screening program's

team, commented on the recording procedures in the following terms:

What we do in Huntlngton's cases Is surely trlcky. Usually, 1 was

speaking to the famlly wlth Huntlngton's Disease, certalnly

showlng them a pedigree, but that turned out not to be a good thlng

to do. Because everybody understands thlngs that we just add to a

pedigree. But it turns out that maybe a famlly member A dld not

know what famlly member B had told us, and so [he/she will bel

suspicious of how we got the informatlon. What we do now Is to

construct a pedigree for each person who comes ln, and that

Information Is taken from thelr point of vlew. And then we put

together a general pedigree and we don't show It to anybody else ln

the famlly. Each one has a separate chart, and we may have a big,

big chart.

The Interestlng point Is that the recordlng aetlvlty of the screenlng

program has led to the blnt. of a large research pe(ilgree that Is qulte

dlfferent from a set of Indlvldual pedigrees. Whlle an Indlvidual pedigree Is

transcrlbed as a cllnlcal case flle ln the Interactive process between the

famlly and the genet!:: counselors, a large pedigree Is the result of the

collectlve work of genetlc counselors and pedigree researchers. The goal Is not

c1lnlcal practlce. but rather cllnlcal research. Seven research-orlented

counselors 1 Intervlewed noted that they would refrain from showlng the

comblned pedigree produced by the screenlng program because of
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confldentlallty Issues. Indlvldual patients and famlly members, therefore, are
not aware of the content of the large famlly pedigree.

As polnted out by Lisa Madlensky, a genetlc counselor at the Mount

Sinai Hospital ln Toronto, the production of a large, comblned pedigree 15 a

dlfflcult and tlme-consumlng endeavor. Madlensky deals on a dally basls wlth

familles affected by "heredltary, non-polyposls, colo-rectal cancer," whlch

adds up to "roughly flve percent of ail colon cancer." She has bi:en building a

database slnce she jolned the reglstry ln April 1994. Accordlng to her,

gatherlng a complete famlly hlstory 15 crltlcal, as wlth any adult-onset,

genetlcal1y-llnked dlsease. "It takes, on average, five to six months to work up

a complete famlly hlstory" (Rolg, 1995: 17).

Population genetlclsts agree on the dlfflcultles Involved ln completlng a

whole famlly pedigree. For example, Fujlkl, a population genetlclst and genetlc

counselor responslble for the construction of a very large famlly pedigree of

an Isolated village ln Japan, noted that "[Ilt 15 c1ear that It takes much tlme and
energy to make complete pedigree charts for an entlre village manual1y"

(Fujlkl, 1980: 12). He Insisted that basic data must be comblned, rearranged, and

unified to form a new entity. These processes are rather compllcated and they

can be equated to puzzle-solvlng whereby the original data act as the

Individual pleces of the puzzle.

Wlth the blrth of the research pedigree, genetlc counselors have

refocused thelr attention on the col1ectlon of partlcular famlly data; when

transcrlblng famlly trees, they are likely to ask new questions or to pay more

attention to the answers to old ones. For Instance, when 1 asked a genetlc

counselor whether she could make a complete pedigree, she answered: "Yeah.

That's why a name and blrth date are extremely Important." This Information

15 necessary in order to connect Indivldual pedigrees wlth one another. Name

and date of blrth will allow researchers to locate a certain person ln relation to

the famlly. In practice, however, not ail the counselors ln a screenlng

program are careful to take the necessary Information concernlng a person's

name and date of blrth. A genetlc counselor told me that they would not do 50

out of "Iazlness." Obviously, It 15 not an easy task to put ail the names and dates

of blrth on a pedigree. As a result, these data are often taken durlng secondary

or subsequent Intakes. Wlth the unfoldlng of the screenlng programs, new

local pollcles on how to construct pedigrees are developed by research teams.

Figure 9 shows that ln a hospltal's guldellnes for pedigrees, the requlrement of
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• Includlng names and dates of blrth has been added bi hand to the prlnted

guldellnes. This procedural revlslon supports the Idea that research objectives

can re-shape the questions asked durlng Indlvldual counsellng encounters.

The accumulation of c1lnlcal data produces not only Intentlonal
research comblnatlons, but also colncldental comblnatlons. A genetlc

counselor ln a chlldren's hospltal told me the followlng story:

1 saw a woman who has Myotonlc Dystrophy. She had affected

relatives who had not been tested ln the lab. We got a cllnlcal

record; she arranged for us to have the c1inlcal record of the

relative who was affected. We sent her DNA blood sample to

Ottawa, to DNA lab for genetlc testlng. 1 got a cali from the lab
there because they had another famlly of the same name. They

wanted to know If they were part of the same famlly. 50 1 pulled

out the pedigree. And ln Ottawa they pulled out theIr pedigree.

They have l,'nough laboratory records. 1 pulled out the record 1

had ln my chart. And we had a couple wlth a slmllar name.

[However,) 1 dld not have blrth dates. 1 dld not hang onto uncles

and cousins. Because they were not relevant to the counsellng

situation 1 had drawn, there were no uncle cases. 1 had to cali
back my patient and fllI ln the detalls on the pedigree. She was

unable to glve us the name and date of blrth of many people, i;ut

at least [she gave us) the name of the grandparents. [Many detalls

were lacklng, but at least we had sorne sort of a pedigree), so that

we could compare It to the pl!dlgree ln Ottawa. They sent It to me,

but these pedigrees dld not match. If they had matched to sorne

extent, then [you would have to declde] how many names and

dates of blrth are needed to be slmllar. You are talklng about

colncidences. If you have got the ~ame names and the same

uncles and grandparents, you would have a certain number of

criteria so that you could make a judgment. (emphasls added)
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The accumulation of Indlvldual pedigrees will enhance the

opportunltles for assoclated health care workers to "communlcate" wlth each

other, to "dlscover" resemblance between famlly pedigrees, and even to

• engage ln the construction of a new large pedigree.



• Although 1 have descrlbed some features of large pedigrees, 1 have not

dlscussed the social and cultural variations affectlng thelr production. In the

next section 1wl1l examine dlfferent reconstruction strategies.

. 2) How are Pedigrees Reconstructed7

Fujlkl (1980: 1) dlstlngulshed two approaches for the reconstruction of
pedigrees:

There are two basic ways to reconstruct pedigrees: the

conventlonal one Is to obtaln Information on ail relatives by

questlonlng Indlvlduals, startlng wlth one's parents and slbllngs

and traclng lInes back to ail known ancestors; the second method

requlres several klnds of documentary flIes for a communlty

coverlng a long perlod of tlme.
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The flrst approach Involves the cooperation of genetic counsellng

services, whIle the second approach Is based on the avallabllity of

documentary files (see Figure 10).

Accordlng to the evldence 1 collected, the flrst approach seems to be

popular ln Canada where c1lnical workers collect family data directly from the

patients and other relatives. In contrast, ln japan research genetlcists tend to

look for data ln the documentary files of medlcal Institutions. For example, ln a

general hospltal in Canada, family data on Huntlngton's disease were usually

collected by genetlc counselors' intake; on the other hand, Kanazawa (1994)

reported that his research group Investlgating the Huntlngton's dlsease ln

japan collected the data by approaching many practltloners and was thus able

to cstabllsh a data bank of about fortY family pedigrees. Of course, therc are

also examples in Canada, namely ln Quebec, of the use of church records ln

cooperation with hlstorlans and demographers. However, legal and ethlcal

requlrements such as the Informed consent of the patients lImlt the use of

documentary files in genetlc research. This klnd of legal and ethlcal

requlrements are stronger ln Canada, severely IImltlng the use of prlvate data.

• In japan, on the other hand, geneticlsts, wlth the cooperation of the Mlnlster



01' Law, can easlly acecss so-called household reglstel's malntalned by local

• administrations) 1

ln the next sections, 1 wlll look more closely at how the genetlclsts

reconstruct large pedigrees ln japan.

3) Pedigrees and Household Reglsters ln Japan

As mentloned above, Japanese genet\c counselors, compared to Canadlan

ones, take less famlly data ln c1lnlcal contexts. This belng the case, how can

they produce a large pedigree? ln thls section, 1 wl11 further examine the

methods used by Dr. Fujlkl for hls pedigree study, that focused on an Inland

communlty. Dr. Fujlkl Is a medlcal and population genetlclst ln the department

of Genetlcs and Epldemlology at Fukui University. My account Is based on my

Interviews wlth hlm and on an article entltled "Uslng the Famlly Linkages to

Reconstruct the History of an Isolated Japanese Vl11age" (1980).

Accordlng to Dr. Fujlkl, a pedigree Is deflned as "a table or IIst of

Indlvlduals kr.own to be related through descent or marrlage" (l980: 1). The

purpose of hls pedigree study of Laurence-Moon-Bledl syndrome, a rare

autosomal recesslve dlsease dlscovered ln an Isolated Japanese communlty, was

"to Investlgate blologlcal and soclologlcal characterlstlcs of an Isolated

communlty" (l980: 4). For thls purpose, Dr. Fujlkl's team "deslgned and revlsed

a pedigree chart so as to make the best use of the data" (1980: 4). This Involved

the comblnatlon of the pedigree with the household reglster.

The utlllty of the household reglster (kosekJ) Is to be found ln the fact

that:
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The koseki records vital events ln the lives of famlly members

(such as blrths, deaths, marrlages, divorces, and adoptions), ln a

prescrlbed sequence ln relatlonshlp to the famlly head. Because

these records coyer more than 100 years, pedigrees can be

reconstructed wlthout resortlng to direct Interviews (Fujlkl, 1980:

1).

11It should, however, be noted that a Japanese population genetlclst suggested ta me that
whlle thls was the case untli about 10 years ago, It has now become more dlfficult to carry
out thls k1nd of research.



• Varlous sources of Information were used: the modern resldent card
(jum1nhyo), the present famlly reglster (genkosek1), an Inactive reglster on
whlch ail Indlvlduals had been crossed off (josek1), the old reglstratlon files
datlng from the 1880s to 1946 (hara kosek1) , the restrlcted old famlly reglsters,
whlch began ln 1872 and continued to about 1886 (j1nsh1n kosek1) , and the
death reglsters malntalned by Buddhlst temples (kakocho and other

documents). This shows that ln Japan, famlly data centered on the household
have been extenslvely documented JY local administrations.

Fujlkl adopted the followlng operational procedures to construct an
"overall" pedigree:

The Information on the kosek1 record of each household Is

transcrlbed onto a blank sheet, showlng the person and hls
parents, slbllngs, and chlldren together wlth the name of the head
of the house and the kosek1 number. It Is slmllar to a famlly tree
and Inc1udes as many reïatives as possible. The old kosek1 records
Inc1uded many famlly subunlts on one flle, but recent kosek1 tend
to show only a nuc1ear famlly, distrlbuting data over several files.

However, these files are numbered ln order, so one cali easlly trace
famlly to the other files and thls also Inc1udes persons who have

moved or cHed, so It Is possible to trace back from the kosek1 records

to the Josek1 and the harakosek1 (Fujlkl, 1980: 3).

His approach to data collection was to use data "chlefly from officiai

records." More speclflcally, he Investlgated famlly names and reglstered
numbers ln order to trace back several household reglsters. The next step was .

to combine procedures leadlng to the production of a large pedigree:
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Next, pedigree sheets wlth the same surname are connected

vertlcally, traclng a single famlly unit, and then horlzontally.
connecting ail famlly unlts wlth the same parents and culmlnatlng
ln the compilation of an overall pedigree. In thls way. ail blood

relatlonships between Indlvlduals. Inc1udlng those deceased. can

be ascertalned, resultlng ln a population three or four tlmes as
numerous as the present population (Fujlkl. 1980: 3).



• By resortlng ta officiai records rather than cllnlcal Intakes, Dr. Fujlkl

reconstructed and reorganlzed famlly relatlonshlps, endlng up wlth the entlre
pedigree of a village. By uslng the household reglster, Dr. Fujlkl was ?ble to

work around the dlfflculty of gettlng famlly data dlrectly from the people. This

does not mean, however, that he never trled to speak wlth the vll1agers.

Indeed, as a prellmlnary step ln thls research, he worked as a prlmary care

practltloner ln the village and he then asked the village representatlve for

permission to conduct the research. The methodologlcal approach he adopted

was the outcome of negotlatlons between hls research group and the village

people. Accordil:,gly, the resultlng large pedigree bears the marks of the

social and cultural settlng of whlch It Is a slmpllfied representatlon.

Indeed, the notlon of population he adopted corresponds to a partlcular

social and cultural vlewpolnt. Not only was the large pedigree reconstructed

through the use of household documents, but the resultlng representatlon was

reconceptuallzed as a "village pedigree." The population Inscribed on the large

pedigree, includlng present Inhabltants and dead ancestors, was recognlzed as

a vJllage. Figure Il visuallzes the history of the village by connecting the

present-day family to a small number of ancestors. The village pedigree led to

the calculatlon of the degr~e of inbreeding and thus to the construction of

common ancestors ln the previous generatlons. The populatlon as represented

on the pedigree became a new kind of visual evldence for the community. The

notion of populatlon, as used ln Dr. Fujlki's research, is quite dlfferent from

the notlon of population used by Canadlan geneticists; for Instance, whUe the

Issue of ethnie background was absent from the former, it Is an Important part

of the latter. Requisition sheets and clinleal pedigrees used ln Canada

cxplicltly mention the ethnie background of family members. The point Is not

slmply that Dr. Fujlkl's research, having been conducted ln remote Japanese

vl1lages, presupposes the Idea of ethnie homogeneity as opposed to the Idea of

ethnie heterogeneity charaeterlzing a country of Immigration such as Canada.

Rather, the Important issue Is that even the apparently simple notion of

population can be grounded in dlfferent social and cultural understandlngs

that need to be cxamlned by comparative analysls.

•
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A laboratory pedigree Involves the comblnatlon of pedigree icans wlth

the results of genetle tests, or DNA markers. The pedigree Icons are obtalned

from secondary transcrlptlons. The term labora tory pedigree Is not an officiai

one but, rather, a colloqulal term used by genetlc counselors and molecular

blologlsts. Before 1 analyze the laboratory pedigree ln molecular blology, It Is

necessary to dlscuss the phenotype-genotype relatlonshlp, because the

laboratory pedigree Is used to artlculate the phenotype and genotype of the

famlly.

1) Phenotype-Genotype Relatlonshlp

The development of molecular blologlcal technologies has allowed

researchers to deal directly wlth genotyplc Information. Accordlngly, sorne

molecular blologlsts belleve that the new genetlc knowledge of the body will

restructure our understandlng of what It means to be human. Yonemoto

(1994), a hlstorlan of science, noted that whlle many geneticlsts belleve that

DNA Is the blueprlnt of llfe (i.e., that ail human traits are Inscrlbed ln the

DNA), ail we can sayat present Is that DNA determlnes the structure and

regulation of protelns. It is, however, generally accepted that there Is a

hlerarchical relatlonship between genotype and phenotype: the Internai

genotype causes the external phenotype, or, ln other words, the latter Is the

expression of the former.

In cllnical contexts, however, wlthout any prellmlnary knowledge of

the famlly pedigree, a researcher cannot In.erpret the results of genetlc tests.

A cllnlcal geneticlst Involved wlth DNA work polnted out to me that: "the

pedigree Information Is crltlcal to any DNA test." The Important point Is that

the cllnlcal use of genetic knowledge presupposes the avallablllty of the

proto-data eliclted durlng genetlc counsellng sessions. Wlth the development

of an Increasing varlety of genetlc tests, genetlc researchers are IIkely to

become more aware of the cllnlcal Importance of pedigree Information. For

example, during a conference concernlng the Human Genome Project, Eunpu

and Weiss (1993: 95) polnted out that "[m]olecular diagnostic techniques are

belng used for a growlng number of Inherlted dlseases; however, thelr use to
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• date has been almost entlrely restrlcted to familles ln whlch there is prlor
knowlcd~e of a specifie genetlc rlsk." Yarborough ct al. (1989: 141) described
the relatlonshlp between genetic counsellng and the DNA Marker method ln

the followln~ terms:

[tJhe Marker Is not the gene, but Is so close to It that It can be used
to follow genes from parents to offsprlng. Markers can be used

only ln Iniormatlve familles, I.e., those ln which the abnormal

gene is present and assoclated wlth an Identifiable Marker that Is

dlstin~ttlshable from the Marker carrled out by other family

members. Refore the Marker method can be used ln a glven family,

multiple family members must be tested to determlne If the pattern

or Marker transmission can be used ln the family to trace the

abnormal genes and thus Identify carriers.

Wlth the growth of the Marker method, genetlc counselors arc requlred

to ask for specifie klnds of family data. As was the case wlth pedigree

researchers, genetlc counselors who resort to genetlc tests pay more attention

to the name and the date of blrth of the family members. For example, an M.D.

genetlclst ln Canada commented on the growlng Importance of family names

and dates of blrth ln the followlng way:

Q; Do you put the name and blrth date on pedigree?

A: That's an Interestlng question. We are ..... 1 honestly do not,

because 1 am used to [taking) a pedigree, based on my Impressions.

Rut now 1 am doing more and more DNA work. Then we have to do

that. 1 have been very lazy up to now. For me, the pedigree Is a

clue to the famlly, to look at the pedigree and remember the

family, but ln the lab 1 forgot [the existence of) those familles. So,

now 1 try to be better. The [M.s.) counselors had to remind me as

weil. It's a lot of work. You are talklng to the person, who often

does not know the birth day of the sibllngs, parents, grandparents.

It Is hard to get that.... We tried to be better because of DNA work.
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For laboratory work, the pedigree Is not a reminder of the family but

• bccomes, Instead, prellmlnary evldence for genetic tests. In Many
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laboratorles, laboratory workers are not allowed to .::ontact the famlly. The

famlly pedigree as edlted by genetlc counselors becomes the prlmary

connectlon between the famlly and the biologlsts. Famlly accounts arc

entlrely absent l'rom the laboratory. This fact Is Important because it indlcatcs

the transformation l'rom the famlly's "thlck" accounts Into laboratory
workers' use of "!lat" Inscriptlons.12

There Is, of course, an important difference betwecn blology and

clinical medlclne. Molecular biologists have traditlonally relied on

experlmental work wlth vlruses, bacterla, and animais, while genetie

counselors deal wlth humans and thus cannot control the conditions of fact

production in the same way. Whlle genetlc disorders ln laboratary animais arc

widely used as models for homologous defects ln the human species (Wolf,

1995), the dlfference between human genetlcs and molecular blology Is that
the former deals more directly wlth issues related to the famlly, whlle the

latter tends ta overlook the notlon of famlly. It could be sald that molecular

blologlsts, by resorting to laboratary organlsms such as vlruses and

transgenlc mice, have managed to control the social and cultural aspects of the

body. When applled to human genetics, however, molecular blology needs

more specifie information on the famlly, in order to control for social and

cultural 'artifaets'.

2) The Laboratory Pedigree

A laboratory pedigree contains a summary of genetic tests and It is

usually stored in a master file (sec Figure 12). The usual starting point of a

laboratory pedigree is a requisition sheet that is sent by clinical dcpartments

or other laboratorles. The laboratory pedigree Is used by Ph.D. researchers,

population genetlclsts, and molecular blologlsts.

The laboratory pedigree Is baslcally a c1inical pedigree ta whlch varlous

columns of genetlc tests have been added. The focus of the laboratory pedigree,

however, Is no longer on chronological order, but on Indexlcal categories of

Indicated diseases. Thus, the visual representatlons of the entlre famlly

relatlonshlps tend to be deconstructed in the laboratory pedigrees. 1I0wever,

12 Latour (1986, 1990) Inslsls lhat inscriptions arc charactcrizcd by "llalncss" ln
laboratory work.
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the symbols and Icons referrlng to Indlvldual famlly members stlll retaln the
same consistent meaning as ln cllnlcal pedigrees. The Icons arc uscd to
dlstlngulsh "normal people" from "carriers" and "dlseased people." Laboratory

pedigrees Ilnk phenotyplc dlfferences to the genotype.
lndeed, the laboratory pedigree Is constructed so a~ to represent a

coherent phenotype-genotype relatlonshlp. In order to "sec" this relatlonshlp,
cllnlcal workers mlx the medlcal pedigree wlth the results of several genetlc

tests. Paul (1994: 52) c1early explalned how the moblllzation and the
comblnatlon of stablllzed, heterogeneous evldence Is at the core of human
genetlcs:

[II)uman genetlc Information Is more accurately deflned as the
composite product of several data sources and processes Includlng:
the elucldatlon of famlly hlstory; the examlnatlon of genetically
related phenotyplc manifestation ln famlly members; the results of
blochemlcal, cytogenetlc and DNA analytic testlng; the genetlc
counsellng of familles and their responses to It; and the
contlnulng care of those undergolng genetic examination to
establlsh genotype/phenotype correlation.

Although Paul speaks of the "composite product of several data sources
and processes," It Is noteworthy that a laboratory pp.digree corresponds more

to the idea of "~:everal data sources" than to the notion of data "processes." Fact

moblllzation constrains genetic counselors to focus their attention away from
the "qualification" of proto-data to the "quantification" of the stabllIzed
evldence. A laboratory pedigree, ln other words, does not question the process

by which family data are produced by genetic counselors. Sorne genetic

counselors 1 intervlewed suggested that laboratory workers often mislnterpret

pedigrees, because they are not famillar wlth the way genetlc counselors take
pedigrees and, often, wlth the counsellng process as a whole.

A laboratory pedigree can be seen as a boundary object tqat bridges
different social worlds. A laboratory pedigree provldes evldence for the
c1inlcal workers' genetlc Interpretations. Whlle Indlvldual Icons of a pedigree

are vlsual expressions of famlly I11ness. genetic tests show the a priori

existence of genetlc disease. Simuitaneously, the laboratory pedigree erases
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the documentation process that was Involved ln the production of the Initiai
pedigree.

3) Why Do Researchers Moblllze Evldence1

1 have descrlbed two tools used ln fact moblllzatlon: the large pedigree

and the laboratory pedigree. But, why do counselors and researchers combine

medlcal evidence? Why do they prefer to quantify vlsual evldence, rather

than to quaiify famlly data? One possible answer Iles ln the "uncertalnty" of

medlcal evldence, a factor openly recognlzed by genetlclsts and researchers.

One of the most common statements durlng counsellng sessions Is that "there Is

no 100 percent certalnty ln medlclne." Not only do M.D. genetlclsts use thls

message durlng counsellng; but such ~entences often appears ln textbooks and

articles. Harper (1993, emphasls added) ln hls textbook suggested that:

[T]he chance that a deflnltely Intlamed appendlx wlli be found ln

an appendectomy Is far from 100 percent, whlle the entlre

process of cllnlcal dlagnosls Is based on the comblnatlon of

n\.\merous pleces of Information, each wlth a degree of

uncertainty, though thls Is often unappreclll.ted by those
Involved."

And Fraser (1988: 204) noted that: "Ail tests have uncertalnty, and It seems to

me that the thlng to do Is to convey the uncertalnty, as weil as the

Information."

As a remedy for such "uncertainty," researchers attempt to Increase the

robustness of the data, by comblnlng varlous approaches and by uslng the

resultlng, composite Image as evldence of a glven genetlc dlsease. The

mobl1lzatlon of comblned evldence Is partlcularly evldent ln publications, to

whlch the next section Is devoted.
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The questions [of how to make the pedigree public] are far from
c1ear,[...], slnce Information Is nelther fully prlvate nor fully
public, but often somewhere ln between (Cook-Deegan, 1994: 85).

The publication of pedigrees amounts to the presentation of an
Integrated vlsual Image of genetlc dlsease. Publication signais the
transformation of medlcal documents such as secondary transcriptions and
laboratory pedigrees Into prlnted evldence. While secondary transcriptions
and laboratory pedigrees are grounded ln the negotiations between health

care workers ln c1lnlcaI and iahoratory contexts, publication presupposes a set
of dlfferent negotlatlons among genetlc counselors, pedigree researchers,
cllnlcal labol'atory workers, journal edltors and even famlly members as
readl.'rs. The publication of a pedigree, therefore, ralses new Issues about the

confldentiallty and the ownershlp of the pedigree Information. These Issues
have been recently dlscussed by sorne pedigree researchers. However, so far,
there have been no c1ear answers as to the question of how to deal wlth the
ownershlp of pedigrees.

1) Data StabUizatlon ln JOlirnals and Textbooks

Medical journals requlre rl.'searchers to follow a f1xed format for
publication. For Instance, th:: Amerlcan Journal of Medical Genetics (1995) has

Instructions for contrlhutors about pedigree symbols (see Figure 13).
Publication requlrements are dlfferent from those direeting the hand-wrltten

production of a locally standardized pedigree. The use of computer software
programs Introduces an addltlonal dimension to the editlng process and may
prevent practltioners from publlshlng the locally standardlzed version of a

pedigree. For instance, seml-c1rcular family trees were at this stage

transformed Into stralght famlly trees, because only the latter fit the format of
the computer program. Medical journals Inslst that the medlcal pedigrees be

chronologlcally standardlzed wlth Arable numerals for an Indlvidual wlthln a

single generatlon. ClInlcal workers, accordingly, are requlred l.:> modify the
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style of pedigree manuscripts to fit the publlcatlon format. As noted in an

article: "For a pedigree ln physicians' records or hospltal charts, it is useful to

note the person's age next to, not inslde, the symbol. In formai publlshed
pedigrees, however, the number usually refers to the person's number wlthin
that generatlon" (Gelehrter, 1983: 122). It should, however, also be noted that

journal requirements have not achieved universal standardizatlon. Even in

publications, sorne differences can be seen in the medical pedigrees publlshed
by dlfferent academic teams.

The shift from manuscripts to publication ralses the ir'lportant issue of

data stablllzatlon. One of the major questions dlscussed by pedigree

researchers is the dilemma between family confidentlallty and the accuracy of

sclentlfic data. The accuracy problem in publlshed pedigrees b IInked to the

fact that pediGrees can or should be altered to secure anonymlty. However,

because of the neccssary breadth and depth of information conveyed by

pedigrees, It may be difflcult to preserve anonymity. Family members as wel1

as other acqualntances m~y learn about the family history and the current

health status of other family members who might prefer t~ maintain the

confidentlality of that Information. Sorne counselors developed a few "tricks"

to modlfy published family pedigrees. Simpdson (1993: .19), a pedigree

researcher on Blpolar Mood Dlsorder, mentioned that "[a]nother practlcc is to

dlsgulse the sex of family members, but thls may decrease the sclentific value

of the pedigree." Frankel and Teich (1993: 31-32) argued that "disguising the

Identltles of study participants by, for example, changlng gender or age, or

shiftlng birth order, has been a practlce fol1owed by sorne clinicat researchers

ln reportlng traditlonal medlcal case histories [...] and could be applled to

pedigree studles."

Sorne readers could assume that, as far as pedigree researchers are able

to obtaln the Infcrmed consent of patients, there should be no problem in

publishlng pedigrees. However, relatives who are included ln the study but

have not been directly interviewed do not have the or: rtunity to give or

wlthhold thelr Informed consent to their "participation" an pedigree research.

The issue of Informed consent from non-participants ln pedigree studles has

been dlscussed at varlous c~nferences but no l~ent.!ral1y acccpted solution ha!'

been found (International Commlttee of Medlc2il Journal Editors, 1991; Frankel

and Teich, 1993). The issue of family confldentlallty Is thus one of the factors

Involved ln the fixation of medical pedigrees as pul:lIshed medical evldence.

78



• Data stablllzation is also performed ln medlcal textbooks. Medical

textbooks often use medlcal pedigrees to lIIustrate the family hlstory of a
particular genetlc dlsease. For example, Harper (1990) explalns the rlsk and

nature of genetle dlseases by uslng a family pedigree. For instance, the

caption of pedigrees (sec Figure 14) used to descrlbe Mendellan dlsol'ders reads

as follows:

Figure 2.3 Polygenlc inherltance simulatlng a mendellan pattern.

Manle-depressive iIlness. (a) The superflclal pedigree, wlth two

generatlons afl'ected, suggests dominant Inherltance (autosomal or

X-lInked). (b) The recognition of affected Indlvlduals ln both
parental lInes makes polygenic Inherltance more Ilkely than

mendellan. (Pedigree details have been modifJed for illustration

purposes) (Harper, 1993: 20, emphasls added).

ln this "family history," ail the concrete Information was erased but the

schematlc expression of the pedigree was dlsriayed ln the textbook. As a result

of thls practlcc, genetlclsts have become accustomed to concelvlng of a

medlcal pedigree as the representatlon of iIlness. This Is an Important step ln

the soclallzatlon of genetlclsts and genetlc counselors. Before c1lnlcal workers

even start to treat famlly members ln the counsellng sessions, they have

Internallzed a representatlon of genetlc dlseases that takes the form of a

medlcal pedigree. Medical pedigrees are one of the most Important tools for

the soclallzatlon of human genetle students. As noted by a genetlc counselor:

My flrst exposure [to medlcal pedigree] was ln a blology c\ass on

medlcal genetics, [although], 1 would say that thi'. abillty to use

them was developed by on-the-job-tralnlng.
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Medical pedigrees play an important role ln reproduclng a particular

point of vlew: Prlnted pedigrees Introduce the students to a new vision of

genetlc d!seases. 1would argue that the perception of the famlly hlstory as t"~

present t'xpresslon of iIlness does not result from a short exposure to patients

durlng cllnlcal sessions; rather, It Is the outcome of a long process of

soclallzatloll. In thls sense, the "famlly hlstory" used by textbooks, whlch takes

• the form of merllcal pedigrees, leads genetlc counselors and other assoclated
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workel's to develop and malntaln a partlcular "way of seeing," the genetlclsts'

vision of the famlly disease.

2) The MobllIzation of Evidence ln Medical Journals

In medlcal journals, genetlclsts and researchers tend to mobllize

medlcal evldence and produce an Integrated visual Image of genetlc disease.

WhIle Indlvldual bits of evldence are separately constructed ln thelr practlces,

the mobUizatlon of composite evldence constralns us to perceIve a coherent

Image of genetlc dlsease. For example, Figure 15 was published ln the Japanese

journal Knowledge of Medicine under the tltle "Seelng Genetlc dlsease: Fragile

XDlsease."13 The photographs reprcsent both the Inslde and the outslde of the

body. The external body photographs show both the front and slde of the

external f~atures as weli as the partlcular feature of the penis. The InternaI

photographs conslst of several chromosome plctures. The flrst one represents

the flrst proband case ln the upper famlly hlstory. The second one shows the

proband ln the second famlly hlstory. The thlrd one la that of the carrier. In

addition to these body photographs, the figure shows the dlagrams of two

"famlly histories" whereby the colored Icon refers to the I1Iness. These

dlfferent types of vlsual representatlons, taken separately, explaln sorne

aspects of the present Fragile X dlsease. As Kaplan (forthcomlng) notes,

readers may thlnk of the Imaglng system as an Integrated whole. By

juxtaposlng the varlous clements, the researchers construct an objectlvated

aggregate of an I1Iness, each clement of whlch can be separatcly produced by

collaboratlng researchers.

What counts a~ "famlly hlstory" Is an abstract map of the famlly,

dlssoclated from the nleanlngs of the famlly narratlves. The plcture of the

famlly hlstory Is nothlng but a functlonal dlagram that alms at presentlng an

objective Image of the phenotyplc expression of Fragile X. Gelehrter (1983:

121), a medlcal genetlclst and genetlc counselor Inslsts that "the fall"lIy hlstory

Is most relevant when It Is consldered a part of the 'present IIIness' rather

13 This journal was used as materlal for an Intensive genetlc counsellng training session
ln Japan. Although Fragile X !~ !lot a w1despread dlsease ln Japan, it Is used ln thl•
paper as :m cxample of combillatlon.
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than of the 'revlew of systems'."14 Fact mobillzatlon has the effect of

dramatlzing the "present" ()f the IlIness: "out there" and "now." The black-and

white Icons work as an integrated Image system assoclatlng the Internai and

external Imagery of the genetlc dlsease. Through the visual efflcacy of a series

of comblned photographs. the famlly hlstory Is recognlzed as part of the

"present" dlsease. The comblnatlon of medical evldence leads to the

reclasslflcatlon of the famlly hlstory as dlsease, or, more preclsely, of the

fam/ly hIstory as part of the present expressIon of I//ness.

Fact mobillzatlon has a strong explanatory power because of lts

Integrated aspects. The Internai photographs can be assoclated as causal

factors wlth external features, and the famlly hlstory medlates between these

two Images. As descrlbed before, ln the process of produclng these Images, the

famlly hlstory and the external body features are prlor to the Internai Images;

however, the juxtaposition of these plctures presents ail these clements as

slmultaneous. One possible Interpretation Is that the Internai photographs of
the body are prlmary factors, whlle the discussion of the famlly hlstory as

represented by a pedigree Is an Icon of the collective body, and the external

photographs are the direct expression of the body. The Important point Is not

whether thls Interpretation Is true of not. Rather, the issue is that the

processes leadlng to the combinatlon of vlsual evldence are erased and the

photographs conjure up a deductlve Image of the genetic disease, dlvorced

from the concrete meanings for the famUy ~)f the affected family members.

3) Who Owns the Famlly H1story1

1 have already briefly discussed the Issue of ownershlp of family data in

the section on data stabl1lzatlon. Aere 1would like to return to thls issue, from

a slightly dlfferent point of vlew. In recent years, pedigree researchers have

engaged ln open discussions about the Issue of who owns the collected

pedigree data. Both pedigree researchers and journal edltors have discussed

the problem during an International conference (International Committee of

14 The "review of systems" refers to Inquirles about the varlous dlseases arfectlng the
famlly members.
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• Medical Journal Edltors, 1991; Frankel and Teich, 1993). However, they were
not able to provlde any clear answer to thls Issue. There Is an Important

qualitative gap between the Individual Information for whlch a patient can

slgn an Informed consent form and the collective Information that adds up to a

medlcal pedigree (Powers, 1993). The Information gathered by Informed
consent forms concerns data Independent from other people's personal data,

whlle the Information contalned ln the medlcal pedigrees, by necesslty,

Includes other personal Information. ln pedigree research and counsellng,

however, the cllnlcal practltloners tend not to dlstlngulsh between the two.

Famlly data are stored under the name authorlzed ln the Informed consent

forms, reconstructed as large, laboratory pedigrees and publlshed as famlly

hlstory.

More Importantly, there remalns the question of who owns the

constructed famlly hlstory when the research ends. Since pedigree research

Is expenslve and funded by grants, research projects may come to an end for

lack offunds. Accordlng to Cook-Deegan (1994: 84),

[Wjhat happens to the data generated at considerable expense when

a grant ends? Many call for destroylng such Information to protect

famlly prlvacy, but thls can fly ln the face of the purpose for

which the family members contrlbuted data and samples; to flnd a

dlsease-associated gene as qulckly as possible.
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An organizatlon that funded a research project decided that they would

own those charts at the end of the project (Frankel and Teich, 1993). However,

the followlng questions remaln: Do they al50 "own" the famlly hlstory? 15

there any guarantee that they can safely store and share the Information? ls

there any possibllity for abuse of p:!dlgrees?

lt wOlild seem that the research pedigree 15 nelther the ownershlp of

genetlc counselors, nor simply of the famlly members, because It 15 a

collective production of a set of persons, Including varlous famlly members,

genetlc counselors, genetlcists, laboratory workers, and evell journal edltors.

Of course, the data on the famlly hlstory are baslcally derlved from the

Information provlded by several famlly members. However, glven that medlcal

pedigrees are constructed by dlfferent workers, It 15 Imposslbl~ to reduce the

• final result to the contribution cf a single Indlvldual or group of Indlvlduals.
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ln other words, genetlc counselors cannot slmply glve the research pedigree

to an Indlvldual family member, because the research pedigree contalns

Information concernlng the entlre family. Cilnlcal workers do not routlnely

show pedigree data to each family members. Furthermore, slnce the
Information Is constructed by many assoclated workers, It Is hard to negotlate

the ownershlp and the use of Information. The Interests of assoclated cllnlcal

workers are dlfferent. For example, laboratory workers who never mep.t

family members may be Interested ln the accumulation of family data ln order

to acqulre new genetlc knowledge. On the other hand, genetlc counselors may

be more Interested ln Issues of family prlvacy; how can they protc.ct thelr

prlvacy wlthout endangerlng the counsellng proccss?

The ownershlp Issue Is an Important one because of the varlous social

uses of the pedigree. Indecd, a family hlstory can be used not only by medlcal,

but also by non-medlcal Institutions. McEwen et al. In an article entitled "A

Survcy of Medical Dlrectors of Life Insurance Companles Concernlng Use of

Genetlc Information" (1993), show that ail the survey respondents ln North

America Indlcated that many IIfe Insurance companles already use "genetlc"

Information ln maklng thelr underwrltlng declslons, l'ven If they do not

perform or requlre "genetlc tests" as such. On the basis of the appllcants'

exlstlng medical records, many insurancc companles rate the appllcants in

relation to selected genetlc conditions. Of course, the medlcal insurance system

ln Canada and Japan Is dlfferent from that in the US. However, it is important

to stress that the owncrshlp of the family history entalls the actual "power" to

control not only the patients, but also the famlly members. These issues can be

related to the discrimination and stlgmatization of the famlly, if the

information is abused by non-rnedical institutions such as insurance

companles. There are actually pre~edents for this, such as the abuse of the

famlly hlstory of Mro-Americans in the 1960s that led t(J the stigmatizatlon of
familles (Markel, 1992).

Knowledge of the famlly history appears to be a new and potential

polltlcal power and the basis for a new form of medical control. The "black

box" of the ownership of the famlly history in genetlc counsellng services and

research has not yet been fully examined by medical practitioners and social

~;clentists.
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CHAPTER S. CONCLUSION

ln conduslon, 1 would llke to dlscuss three main points. The flrst Issue

concerns the cultural aspects of genetlc counsellng, and namely the fact that

ln japan genetle counsellng confllcts wlth ancestor worshlp. Th~ second Issue

concern the process of fact stablllzation and moblllzation ln relation to thelr
"soclologlcal" dimension. The thlrd Issue concerns the power of genetlc

knowledge, and it will be dlscussed ln relation to the problem of the ownershlp

of pedigrees.

A. Dlscussion

1) Genetie Counseling and Ancestor Worship in japan

As described above, social and cultural notions of the famUy are erased

during the visual fixation of medlcal pedigrees. AIthough my analysls Is far

from complete, 1 would lIke to focus on a speclfie aspect of genetic counsellng,

namely the faet that ln japan, the practice of genetic counsellng Is, ln

eomparison with Canada, poorly accepted by family members and even by

genetic counselors. Families hesltate to talk about genetic dlsease even during

counsellng sessions. Although japan has had a long exposure to human

genetics (Matsunaga, 1992), cllnicai genetlcs has not yet been recognlzed as a

medical specialty by professlonals and patients. Indecd, japanese practltloners

are eager to Introduee nevr reproductive technologies, but they tend to neglect

genetic counseIing, and particularly, tasks related to the transcription of

medieal pedigrees.

The reasons for this negatlve attitude towards medical pedigrees, J have

argued, is to be sought at least in part, in "ancestor worship." Smith has also

• argued that aneestor worship (1974, 1983) is one of the most important
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foundatlons of contemporary lapanese culture whlch to thls day strongly

affects social values and attitudes towards everyday IIfe actlvltles, partlcularly
reproductive plans. From a soclologlcal perspective, Yagl (1984: 217, my

translation) accounts for the marriage discrimination between so-called

untouchable (buraku) people and non-buraku people ln the followlng terms:

Pre-modern society respected famlly discipline and a pollcy

grounded ln ancestor worshlp, but even ln modern society thls

pre-modern tradition has been malntalned, so that a form of

paternallsm has been Instltutlonallzed, comblnlng a natlonallstlc

Ideology wlth the Image of the emperor as the father of the nation,

or as the "national famlly."

Accordlng to Yagl's analysls, marriage discrimination relies on

tradltlonal ancestor worshlp. Arranged marrlages are still popular ln lapan,

and marrlages are a matter of central Importance to the famlly, because famlly

members wlsh to have chlldren who worshlp and protect them as weil as the

ancestors.

Now, there Is a c1ear relatlonshlp between medlcal pedigrees and

ancestor worshlp ln lapan. Nakane (1967: 140, emphasls added) points ou: that:

What Is termed ancestor worshlp ln lapan .... visuallzes and Is

based on a concrete conception of ancestors ln a series of

generatlons golng back dld~ctly from the dead parent to the

founder of the house ln whlch the famlly has Its domicile. The

recognlzed IIneage of ancestors Is falrly short, hardly golng back

further than that forefather who lives ln the memory as a qulte

concrete personal figure.

Glven that vlsuallzatlon of the famlly Is part of ancestor worshlp,15

medlcal representatlons of family data are problematlc insofar as they

stlgmatlze ancestors. lapanese people appear to be quite sensitive to any visual

15 A1though Naka.le \Iterally refers 10 the form of a photograph, It Is Important to notp.
that when construetlng medlcal pedigrees, geneUc counselors usually ask famlly members
to brlng famlly plctures (see Harper, 1993). My point Is that both famlly photographs
and medlcal pedigrees are characterlzed by extema\lzlng dlscourses on the basls of
v1suallzatlon.
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• representatlon of negatlve famlly data. A DNA study group has grounded Ils

critique of genetlcs research ln the fact that the latter will connect iIlness to

famlly data (DNA ~tudy group, 1994). Mass media such as NHK, the Nippon

Housou Kyoukal (Japan Broadcast Cooperationl, alred in 1994 a speclal program

on genetlc research, c1aimlng that a genetlc company ln the USA had bought

the famlly history of all the people in a small isolated island, and had been

uslng these data on a computerized netvlOrk.

To be sure, the formai rltuals of ancestor worshlp are no longer

practiced by many japanese famlly ln thelr dally lIfe. Many publications has

shown that modern japan Is a secular society: Secularlzatlon or th:)

"dlsenchantment of the world" have taken places (e.g., Nud(~shima, 1991).

Nevertheless, the ideology of ancestor worshlp arc still Important ln Japan
(Smith, 1995). Namihira (1988) described that ancestor worshlp play an

important role in medical fields where the concepts of death and IIfe of

patients are treated by practltloners.

Berger and Luckmann (1966: 75) have suggested that the polltlcal order

Is legltlmated as a reprcsentatlon of the cosmic order:

[T]he politlcal order Is legitlmated by reference to a cosmie order

of power and justice, polltical roles are legltimated as

representatlon of these cosmlc princlples.

If anccstors play a vital role as cosmic prlnclples, it should not be surprlsing

that medical pedigrees represent part of the cosmic order. Thus, the

construction of medical pedigrees ln japan is challenged on the ground that

the cosmic order of the famlly Is IIkely to end up under the control of medical

praetltloners.

2) Faet Stablllzation and Moblllzation
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1 analyzed my research f1ndlngs by resorting to the empirlcal concepts

of primary transcription, secondary transcription, and combination. These

• concepts can be interpreted in terms of Amann and Knorr-Cetlna's model of
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vlsual fixation. [n prlmary transcription, the famlly proto-data are

transcrlbed as famlly trees. [n so dolng, genetlc counselors focus on the I1Iness
of the famlly. Secondary transcriptions complete a "local pedigree" through
varlous types of edltlng processes. Then, ln the cllnlcal laboratory, the local

pedigree Is further reorganlzed by proccsses such as comblnatlon.

The fixation of facts dlscussed ln thls thesls corresponds not only to :i

simplification proccss as descrlbed by Star (1983), but also to a comblnatlon

process whel'eby single pleces of evldence are recomblned ln order to produce

theoretlcal Interpretations. To put It another way, It Is not shnply a question of

"fact stablllzation" but a[so of 'fact mobl1lzatlon' so that, by comblnlng

dlfferent sources of evldence, new concepts such as "population," "genotype,"

and even "genetlc dlsease" appear. Genetlc counselors do not IImlt themselves

to the translation of cllnlcal data. They also re-categorlze these data to make

them compatible wlth the requlrements of laboratory researchers. [n thls

way, genetlc counselors negotlate wlth both the famlly members and the other

clinlcal and laboratory workers.

One of the most Important clalms of thls thesls Is that although the

phenotypic knowledge of the famlly comes I1rst ln the clinlcal and research

processes, in the publlshed visual representatlons, genetlc knowledge appears

as prlor to phenotyplc knowledge. Genetlcally-based diseases are recognlzed

only after thelr existence has been descrlbed cllnically or after genetlc facts

are used to define diagnostic or treatment groups. Thus, the relatlonshlp of

genetlc variation to disease or I1lness Is always hlghly dependent on a variety

of contextual factors Includlng those whlch modlfy cllnical slgns and

symptoms, and determine access to diagnostic or therapeutie services.

Nevertheless, visual mobillzatlon as used in publications erases these

contextual factors and constructs a coherent Image of the genetlc dlsease

whlch Is derived from the a priori internallzlng dlscourse of genetlc theory.

The basic method of collectlng famlly data ln genetlc counsellng

services and research resorts to a "soclologlcal" approach Insofar as the

counselors focus on speclfic elements of the famlly data, code the famlly

Information as pedigree symbols, and produee a standardlzed "famlly hlstory."

The term "soclologlcal" has been expllcltly used by genetle counselors and

human genetlclsts, for Instance durlng the Annual Education Conference

whlch was coneerned wlth the Human Genome Projeet. On that occasion, two
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genetlc counselors, Bennett and Steinhaus (1992: 312, emphasls added),

• referred to the famlly hlstory ln the followlng terms:

The famlly history Is the most powerful tool of the genetlc

counselor. It serves not only as a diagnostic tool, but also as a

socioJogicaJ ald ln counsellng by servlng as a record of famlly
relatlonshlps.

ln Japan, FUJlkl (1981) also polnted out that genetlc research Is

soclologlcal. Genetlc counselors and researchers are aware of the soclologlcal

nature of the famlly histories they construct. Of course, the exact meanlng of

the terms "soclological approach" and "soclology" Is debatable. However, It Is

still noteworthy that genetlc counselors thlnk that the data collection ln

genetlc counsellng and research cannot slmply be reduced to a blologlcal

dimension. Rather, the content of the questionnaires used by genetlc

counselors and researchers appears to be largely demographlc.

3) The Body Polltlcs of Medical Pedigrees

Although 1 suggested that there arc some slmllarltles between the

"soclologlcal" and "genetlc" approaches, there Is a clear dlfferencc between

soclology and genetlcs, and the dlfference Iles ln body polltics. The term body

poiltics refers to the fact that Indlvldual and social bodies can be used as an

artifact of social and polltical control by social Institutions (Scheper-Hughes

and Lock, 1987). Genetlc counselors have the power to access the famlly

members' body, as long as patients agree to collaborate. Indeed, genetlc

counselors ask thelr patients to brlng famlly photographs along to the cIlnlc

ln order to examine the bodlly features of the famlly members.

More Importantly, the cllnical use of medlcal pedigrees can aIso be

ascribed to body polltlcs Insofar as It provldes the most graphie illustration of

the subordination of the bodies of whlch the famlly Is comprlsed. 1 have

descrlbed these processes ln the section on the vlsuallzatlon of pedigrees,

• clalmlng that genetlc counselors and researchers tend to pay more attention to
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the famlly hlstory as part of the present expression of IlIness rather than as

the Interactive production of famlly narratives about I\Iness. In medlcal

textbooks, the prototype of genetlc IlIness Is often explalned by the illustration

of medlcal pedigrees. When c1lnlcal workers are soclallzed ln genetlc
departments, the pedigrees are used not as an expression of famlly
relatlonshlps, but as an Icon of "genetlc dlsease." ln prlmary transcription,

the famlly body Is translated Into schematlc leons, whlch slgnlfy "normality,"

"abnormallty" and even "potentlal" features of the IlIness. The vlsuallzatlon of
healthy and unhealthy bodies leads to the overproductlon of IlIness ln whlch

not only the Indlvldual body but also collective bodies are stlgmatlzed as

"famlly dlsease."

1 speak of overproductlon, because medlcal pedigrees promote, for

Instance, the existence of new pathologlcal categories such as "dlsease carrier"

(Markel, 1992). The carrier status Is IInked to unexpressed features of genetlc

dlsease, and thus carriers and thelr offsprlng mlght be requlred to estlmate

the potentlal risks of developlng a genetlc dlsease. Genetlc counselors are

partlcularly concerned about those who are seen as the carriers of genetlc

disease. The followlng example lIIustrates the notion of "overproductlon." An

M.D. genetlc counselor explained the nature of a partlcular genetlc disease to

the parents, by saylng, "This disease was not known ten years ago. The dlsease

may not be known ln developlng countrles." The number of new genetlc

dlseases, Including these diseases which can only be "seen" ln developed

countrles, has been increasing, partlcularly ln recent years. Medical

pedigrees reproduced ln medical textbooks and journals are used to llIustrate a

growing number of famlly dlseases whlch can be "uncovered" ln modern

developed societies.

It could be objected that 1 am overstating my case, slnce the number of

familles currently resortlng to genetic counseling Is relatively small. To be

sure, the number of people and services to which medlcal pedigrees may be

presently applicable Is limlted. However, the potentlal danger Is there, so that

ln the near future, genetlc knowledge Is expected to be applied to common

dlseases such as varlous forms of cancer, heart dlsease, and even psychiatrie

diseases. If these predictions are realized, the Issue of medlcal pedigrees wlll

no longer affect a small number of people, but wlll ralse wlth renewed vigor

the question of the medlcallzatlon of lIfe (Freldson, 1970; Zola, 1972; Conrad and

Schneider, 1980).
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• To sum Up, although thls thesls Is only a prellmlnary study of the

production and use of famlly pedigrees ln Canada and japan, my comparative

analysls has led to three major conclusions: 1) the existence of different
cultural Interpretations of the notion of famlly affects the genetlc counsellng

process; 2) the counsellng proccss proceeds through flve dlfferent stages of

vlsual documentation that can be soclologically examlned; and 3) behlnd the

deceptive slmpllclty of medlcal pedigrees as cllnlcal and research tools Iles the

largely unexplored field of body politics. Flrst, cultural notions of the famlly

pre-date and shape the encounter between genetic counselors and famlly

members ln Canada and japan. The notion of famlly ln Canada Is assoclated

wlth the nuclear famlly, whlle that of the famlly ln japan Is mostly related to

the extended famlly. Famlly narratives ln both Canada and japan Include not

only negatlve Images of famlly lIlness, but also positive elements that help

famlly members to Identlfy wlth the famlly. In Canada, counsellng Is mostly

related to a couple's reproductive plans, whlle ln japan genetic counseling Is

assoclated wlth marrlage counsellng, because marrlage Involves famlly

poiltics almed at malntalnlng and managlng heredlty; thus, genetic Issues are

recognlzed as famlly problems. In japan, ancestor worshlp confllcts wlth the

production of medlcal pedigrees, slnce the latter vlsually objectify and even

stlgmatlze the lllness of the famlly and, thus the ancestors. Medical pedigrees
are therefore not so popular as ln Canada.

Second, my comparative analysls of cllnlcal contexts shows that vlsuaI

representatlons are not only the result of a simplification process, but also the

outcome of local and Interlocal adjustl!'ents between vlsual tools and various

professlonal workers. More preclsely, the process of vlsuaI documentation

does not only lead to fact stablllzatlon, but also achleves fact mobillzation, or

the comblnation of varlous forms of constructed evldence. Famlly storles are

"translated" by genetic counselors Into a prlmary transcription based on the

local, personal use of the symbollc language of famlly trees. Through varlous

negotlatlons between the family, M.D. genetlclsts, M.S. genetic counselors, and

other assoclated workers, the pedigree Is standardized as a secondary

transcription on a cllnlcaI chart. Famlly pedigrees then assume the propertles

of boundary objects and are further reconstructed by assoclated health care

workers and/or members of the research team. Finally, the publication of

• famlly pedigrees stresses an Indexlcal Interpretation of genetlc dlsease
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whereby genetlc dlsease Is r~constructed as an integrated visu al

representation. The family hlstory, based on medical pedigrees, is categorized

as the present expressions of the dlsease. Although family pedigree

information pre-dates genetic knowledge ln prellminary documentation,

textbooks and journal articles present a visual image ln whlch the genetic

understandlng of dlsease Is prior to the phenotyplc manifestation of dlsease as
expressed ln family pedigrees.

Thlrd, the construction of medlcal pedigrees can be seen as part of the

body polltics of the family; the medlcal control of the pedigrees can lead to the

social control of the family bodies. In practice, the taklng of medical pedigrees
Implles a certain degree of stigmatization of the family; in primary

transcription, the farnily is IIkely to be percelved as "an expression of iIIness;"

in secondary transcriptions, the farnily pedigree Is recognlzed as "an

expression of iIIness," and ln the combined Imagery found in publications, the

farnily history Is looked upon as "part of the present expression of iIIness."

Through the entlre process, genetlc counselors have the posslblllty of

dlverting the famlly narratives about IlIness.

The power of genetic knowledge Iles not only ln technologlcal

developments ln laboratory work, but also ln clinical work where the body

politics affectlng the famlly Is practiced. A socio-demographic approach to the

famlly practiced by the counselors can be comblned wlth laboratory results.

The reconstructed famlly history, insofar as the research pedigree is an

outcome of collective work across diverse social worlds, is no longer the sole

production of famlly members.

One of the implications of this thesls is that genetlc counseling and the

early analysls of pedigrees constrain c1inlcal workers not only to erase the

famlly background but also to equate the patients and the family with the

dlsorder of which they become an expression. It is important to bear in mind

that thls leads to the posslbility of overproducing family diseases. Flnally, It

cannot be emphaslzed strongly enough that thls thesls is only a flrst step

toward the analysls of the construction of the famlly history ln genetic

counsellng practices. Although this thesis may have contrlbuted an original

perspective on the social and cultural Issues pertainlng to the c1lnical

construction of medlcal pedigrees, the analysls of the data remains

exploratory. The relatlonshlp between notions of the family and the c1lnlcal

use of the famlly hlstory needs further explorations. This thesls has not
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examlned genetlc counsellng from the point of vlcw of the famlly. How do

• famlly members feel about their I1lness? How can thelr emotions be

transcribed by medlcal practitioners and social sclentists? How does the

manufacture of medlcal pedigrees affects faml1les? These and other questions

awalt further Investigation.

•
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Jnstructions:
_ Key .hould contaln ail Information relevanl to InterpretaIIon of pedigree (e,g" denne .hading)
- For c1lnlcal (non·publl.hed) pedigree., Include:

a) family name./lnltial., when appropriale
b) name and tltle of persan recordlng pedigree
c) hlstorlan (persan relaylng family hi,tory InfL'rmatlon)
d) dale of Intake/':f.date

_ Reeonunended or er of InformaIIon placed below ,ymbol (bdow la lower rlght, if nccC55ary):
nI age/date ofbirth or age al dealh
b) evaluallon ('cc Figure 5)
c) pcJiJ:ccc numl>cr (c.g•• I-J,I.2,1·3) ._-

Scx

~.'------- ~~~e5C-
Unknuwn Comment.

1. Individual -0 Assign gend" bl' phenotype.

\•. 1915 lO, "mu

2. Affecled individual .. • l
Key/legend u,ed to denne .hading or olher nll
(e.g., hatche" dulS, etc.).

"'j'" "i ". With'~i ~~~jiti·Ul1S. ·t·I;~· i~Ji·\;ij~;I·lj~ ·;i,;~h~;(······
iih,i, ·Ii' shoulJ bc partitiuncJ accurJinc1y, cOle 1sc~mcnt

0--0 ,hadcJ wilh a diff.erenr nll and denned in .!$~nd.

J. Mulliple indlvidual" dJ Number of ,ibling, \Vrirten inside ,ymbol.
number known (Affected individu.,b ,hould nol be gmuped.)

G--8'" '0'- .. ... . , .._---_. .. ...__ ..

4. Multiple individual" "n" uscd in place uf"!" lmuk.
number unknown

Sa. Dcccascd inJivh.Jual 0'--0--0 U,e of cross (t) mal' be confu,ed \Vith ,ymbol
for evaluated po,ltive (+). If kno\Vn, write "d."

d.ll y J.'tmu \Vith age at death belo\V 'l'mbol............................... "'0--' "'i?--' "'0'" iii~;h ~i~' d;~d' ~hilJ ;;'i;i;g~.-'~t·i~;';;;I·:;~~ ;;~;~~i."Sb. Stillblrth (Sa)

sn sn
28wk JOwk 14 wk

6. Pregnancy (P) m (5 0 Gestalional age and karyotype Of kno\Vn)
below ,ymbo\. L~lll ,haJing can be ",ed

L~m 1/1191 ZOllik for affected and efined in key/legend.

7a. Proband p",1I p",è p",0 First af(ccted t1mîlr mcmber comine [0

mcdical attention.
.............................. )5---- ;6'-- ................................. ........ ..... .•.•........ .... ......
7b. Con,olt:md Individual(,) ,eeking genetic coun,eling/te51ing.

. _'--.

CClll1l1l(lI1 pt·JjJ.trl'f.' s)'Iuhul!O. tldinitillllS, :llld .11Ihrl.',"i.ltICIlb

Figure 2: Symbols of Proband and Consultand

(Source: Bennett et al., 1995)



GENERAL HOSPITAL
CLlNICAL GENETtCS

Date prCPllrott;~u.~, 1~S-1
Slllllnluro:-:-r-, _ ._ _ \..., •
0010 rovlsotl: d (....)\.\,.,..,l1~..~ "1"
SIUJIQ[urc: \

Blrlh Placo:
ElhnlcullllllJ:,__~__
collu:Il/1lI

105

l'mllure" 1I1l1I1bur:, _

Figure 3: A Straigbt Family Tree



•

\.
,
i

\

\

1
1

\
i

1
1

1
,

1

106

•

Figure 4: A Semi-Circular Fo.lmily Tree



1

\

",

o

\
"

III

VI. PEDIGREE

......~ ..

III

.-

Il

,.'

/

o

107

1

1
1

1
1

1

o ,c ./ V ..,/ 0 CI Ir""" 0 V
Record - abortlons, ltll1blrthl, cancer, congo dehtU, diabeees, epllepsy. short stature, twlnl, mental retard,tlon. tondillons Iike ploband',

Pldiç'M
Num~r

O-b 1

Nome Addrltl. hOtllilel, dl.,no"" <onll,mllion o, dlatno"', Ile.

/-Ib HAb PIUJBt..E1fIS t..:IrTll H1S Hifler AS A fUlBt ? f.lO!..E 1N E1E=Re:r

IN IfoSPfTAL. FoP. ALoNtj n ME: •

1-/7 ~s ra U+rvE Fi NEEbŒ E).Ie:E.i l''\f~ ?VIT. 8. ~Po'!. WVgR

1 ~ETS i1~~.

1\ - ~ • F'INC;~ 1..001':. J_lIC~ T'tlE:S. 111~LE' FINC;E2S OK, O~';]éINU.

.. • • -TeES .:JéIN~ 7t:It;~
..

Th~~a;: •.. FEE.T w:::.~ FlJNN'I

, t-lfi~Eb • W\1ES 1r.J BISJolop FAL.l-S.

1

Figure 5: A Medical Pedigree



108

~J! Ja 1·7. 0 MA~ l1)U!iu fMil <f!.j) ·fol li
lUl rtI'ft • .

o i9-~~rcfl!~ll HIc ( 1ll'9 nI.!.. .)
9 ;{t"J lU O)J~~ n :E!!V

1II'~f'J~ :

,..,)
'.

o 'j'IHlIS\; tfbÏë~ El rI:; , liA1ti

U!I"Ji (

oi!I!IMJU; rlp~ (
!'R~\ IJ.

)

)

tI.: ~ it ." :..1.1.- _

Figure 6: An Example of Secondary Transcription



!'lJ

~

~.,
~

~~

!".)

~

-3
..:)
-,..,
G
~,..,

~~~~~ ~."(~mm·~Œttm~·~~~~·~e~n~·fn~m·~K~'
fo>fih

'TRI,P.F/\" TIlAtl5Ml'ITAL FOrtJ>I

109

Table a
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FRO~I:

Jllpan

DATE: /791. 2. If

Phono:
FM:

Table b
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Figure 7: Primary Transcription vs. Fax Version
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Figure 8: An Example of a Published(" Large Pedigree

(Source: Leppert? 1993)



•
PEDIGREES: Guidellnes

CLINIC PATIENTS;

Sign and date all pedigrees, and stamp with
addressograph.

Identify all family members who have condition for
which patient is referred. I~r_\".cl..._. -{ ,J\~I., 1.•.•,.1. ,'Jeu\" ':,

. 0-.... c.l cl (..... ~ "':" l~·r .L ,_", fi:
Include fourth degree relatives of the 'proband if
possible.

Identify anyone with birth defects, mental retardation,
neurological signs, infertility, or anyone who is
institutionalized. /

Identify anyone not living and indicate cause of deeth
if possibe ••

Indicate aIl pregnancy losses, including: miscarriage,
therapeutic abortion, stillbirth and neonatal death.

Not necessary to identify Cancer, Arthritis, heert
problems etc. if not related to reason for referrel.

111

Country of
family at
family ie;

origin and ethnie origin for each brandI of
top of pedigree for each division of the
born Ont. (Italian)

•

May use diamond to summarize,if family members do not
have noteworthy problems and are greater than first
degree relatives;

Should include names of couples and children, mother's
maiden name if appropriate, any common family names,
proband's name.

Identify any family members that have had gene,t,ic ..
counselling or prenatal diagnosi~,.,:~:,,~.~~;;.~I{J' c1~~ f. I :.' .; .~~':.., ï
It is important that the geneticist be able to review
the questionnaire and pedigree before the appointment.

Any changes to the pedigree should be initlalled.

Figure 9: An Example of Pedigree Guidelines



•
Using Koseki to link families
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•

Figure 10: Reconstruction of a Large Pedigree

(Source: Fujiki, 1981)



The descendant:J of the p.,.tienta 1 conUlan Duccscorll

mal~ temale

o 0 aliv~ jMide I~C j,.land

J:l et dud Clr alive CI ..uid~ Ûlc iiland

o pallen.
1

Figure Il: The Pedigree in a Village
(Source: Fujiki, 1981)
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Figure 12: An Example of A Laboratory Pedigree
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Instructions for Contributors

y

"

III

• PEDIGREE SYMBOLS •

UluU.cl.d l.m,"

"nIU'c.lld mil.o
o

dud

Ibo,t-on (milC.lUlolgtl ot ..,n"nO.n,

m"'r•••mlll Ifl

Ilmr p'f.on. If' un~nown

JI,opolllul

p.opot1t.lmIV bl Irll'Cl,d or ",nlllut'.."

bit 0"" ,ymb". p.,sonlll., ,umlnld

l'hCled "u.lt

fb non Idrnhul ~wln" 5D

Il 10 Il

lb ,,-:-·,0.:,
h'lIIn '\'90'11, ...." ..no.."

,
:,

0 G ..,.n.,,, .. II., 0' ..nollU'C'ltCli c-'Utir Jâ'0' plo"",n U.l"I'''''I1'' '0

66 d'a"b~1 """""9' hn"
1

CDnU"g"..,toU\ un·on

,ha'~ h,nd ",,,11 tlb' clIlf"Ç1".hDn IY 1Z ..,u'"",".ü
SB Ihllbo...'

10 ,"1.1'11 au''''

or no an.p"ng t'1.11I11 ..1f'....,.UlQn

or ff'P'Gd"'!t.' D"IGd ,nd,a

Figure 13: Pedigree Instructions



•

(a) (b)
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•

Figure 2.3 l'olygenie inheritance simulating a mendelian pattern. Manie-depressive iIIness. (a) The
superficial pedigree, with two generations affeeted, suggests dominant inheritancc ('lUtosomal or
X·linked). (b) The recognition of affectcd individuals in both parcntallines makcs polygenic inheritancc
more likely lhan I11cndelian. (Pedigree details have becn 1110dified for illustration purposes)

Figure 14: Pedigrees in a Medical Textbook

(Source: Harper, 1993)
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