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INTRODUCTION

Most of the characteristics we human beings possess may be
traced to our genetic make-up. Our anatomy, phisiology, even our
behaviour towards ourselves and others in our daily lives, may be
traced in one way or another to the information contained in our
genes. We, as reproductive members in a sexually reproducmg so-
ciety have our share of the genetic information in our species’ gene
pool. Genes in this pool have dynamic relations with other alleles
and with the sorrounding environment. Gene frecuencies in a gi-
ven population may change as a result of this interaction. This
may lead to the appearance or dissappearance of given genotypes.

In spite of the thousands of paired genes in our species, the
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packaged genes in our own chromosomes make unique combina-
tions in each and everyone of us. Going back just five generations
in an individual’s family tree, and if no inbreedinﬁ has taken pla-
ce, one may have up to 110 ancestors all of whom contribute
to his or hers genetic makc-up. Thus, we all have our own unique
set of genes, or genotype.

In each person’s genotype deleterious or harmful genes may be
present, just as chromosomal anomalies. Deleterious genes may
be associated with specific diseases such as Thalassemia, Sickle Cell,
or PKU; or may predispose to disease, as in Juvenile Diabetes
which may be set off by environmental factors. Chromosomal
anomalies may include translocations, inversions, deletions, or du-
plications, of parts of a chromosome, as well as chromosomal
aneuploidies.

Disease carrying genes and chromosomal abnormalities in an
individual’s genotype may be passed on to their descendants. In
fact, 6-9 °/o of all births may show some kind of genetic disorder
(22). According to Borgaonkar and Shah (3) genetic diseases are
formally becoming recognized as a major, but still relatively un-
measured, component of the world’s heath deficit.

Genetic screening of potential deleterious genes_and/or chro-
mosomal abnormalities carriers, is being pursued in America to-
day. One objective of genetic screening is the discovery of indivi-
duals possesing particular genotypes. They may be carriers of ge-
nes for sex-linked or autosomal recessive traits, or of autosomal
dominants which only express themselves after the reproductive
years of the person involved are over. The assumption being made
1s that awareness of such genes may influence their decision about
reproducing themselves.

Many genetic problems may arise in connection with marria-
ge and parenthood. A family may be brought to the attention of
a geneticist because of an affected child or relative. The case may
be referred by a physician who may have too little experience with
genetic disorders to advise the family what to expect from it. The
geneticist, who may be an M.D. or a physician’s genetics associate,
will provide professional advice concerning the disorder or charac-
teristic in question, its frecuency, manifestations, if any, and
probabilities of transmision to their offsprings (2;27).
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A detailed family history or pedigree should be one of the first
steps involved in genetic counseling. According to Sly, (2) and Qar—
cia Castro, (12) this very important step should never be ommited.
It will provide information necessary in de_terminin_g the mode of
inheritance of genetic disease in that family’s particular circums-
tances. The pedigree may, in some instances, even provide the
diagnosis as in a Hurler vs. Hunter syndrome disunction. Multiple
abortions in a mother, for example, may indicate the presence of
chromosomal anomalies. One out of every ten women who have
had multiple abortions have proven to be carriers of chromosomal
anomalies (12).

Some 125 to 150 genctic diseases may be detected at present
(12,22). However, the number of these which may be‘d_etected in
prenatal diagnosis has not been made clear. While lj(xed‘r?an in
1971 (11) listed some 30 disorders which could be 1dent1f1cd. inute-
ro” in addition to chromosomal aberrations Holtzmann in T
(17) stated that figure around 20. Murray (22) indicated that
through amniocentesis some 40 discases could be 1dent;f1od.

Antenatal diagnosis of metabolic disorders such as Tay-Sachs,
Cooley’s anemia, Neural-tube defects, etc,, and chromosomal
aneuleoidv disorders (ex. Klinefelters’ XXY) are now available. In
utero tests to obtain reliable data towards this end, include amnio-
centesis and ultrasonic sonography.

Amniocentesis, which was described by Fricdman in 1971 (11)
involves obtaining amniotic fluid samples during the 14th to the
16th weck of pregnancy. Fetal cells thus obtained arc grown in
rissue culture. Tests such as karyotypes, including Q, G, R, and C
banding, as well as enzymatic analysis for various metabolic disor-
ders, may be perfomed on these cells. This technique was still
considered experimental as late as 1975 since the extent of the
risks was not yet fully known (27). However, Murray (22) ano
Garefa Castro (12) agree in that the risk of damage to the fetus is
no higher than in a normal pregnancy. Diagnostic error for this
test is as low as 1 %/o. \ : i

Ultrasonic sonography is being extensively used in the United
States today since it is less risky than X-ray diagnosis, and the test
results are much better. Still, it is not yet recommend as routine

137



?élcmiﬁdg(riei%romOIfntormg pregnancies. It has been especially use-
e asn o) 1anencephaly, ectoplg pregnancies, neural-tube
umaso, . iy carly as _11 to 13 yveek§ Into a pregnancy (18). An

' und examination involves little'discomfort. The sound trans-

. ; .
ir%ed t% compensate for any possible kind of mistake in counsel-
g, and to enhance succesfulil communication between the coun-

gr‘ofeslsor at the School Qf Medicine of the University of Puerto
1co, located in the. Mgdlcal Center. According to his 'Studies (12)

rfrllrjltestlr(nle3 ml;l)leTn;fdlcal genetics litc::rature, from puertorrican fa-
Fies V&hich.t II\S may be due, primarily, to the widespread en-
B, 00 .plage during the first three to four centurie

sland’s colonization. Only in the last 100 to 150 years hatsS

138

the Island’s population increased considerably (last census in
1970 showed approximately 3 million people in Puerto Rico’s
3500 square miles). It’s small size, abrupt terrain, and poor com-
munication facilities, favored inbreeding. Socio-cultural divi-
sion of classes which existed from its discovery in 1492 until the
1800’s, favored consanguineous marriages. Nevertheless, the genetic
effects of this inbreeding are not well-known and less well under-
stood by the majority of the people. In general, young adults are
poorly informed of any inherited diseases which may exist in their
own families. In fact, many families fail to recognize the heredi-
tary nature of any such trait.

The present survey was undertaken to gain insight into the
views and opinions of a sample of the puertorrican population

regarding genetic diseases.

MATERIALS AND METHODS

The survey was conducted in the Ponce Regional College of
the University of Puerto Rico, at the begining of the second se-
mester of the 1977-78 school year, from January through March.
The questionnaire, “Ethics and Genetic Technology, An Artitudi-
nal Survey”, was translated into Spanish to prevent language diffi-
culties. The translation, “Etica y Tecnologia Genética, Investiga-
cién Sobre Actitudes”, was kept as literal as possible so that com-
parisons of the resulting data could be drawn with the original
English version. An answer sheet was designed, and provided
with each copy, to facilitate the pooling of the data. (See Appen-
dix A.)

Distribution of the questionnaires was preceded by a short (30-
35 min) talk. This was deemed necessary since the students and
most of the professionals involved had never taken a Genetics
course. Several presentations took place due to scheduling diffi-
culties which prevented everyone coming together at one time.
An effort was made towards impartiality during these talks. The
author’s opinion concerning one or another of the issues involved
was deliberately not given at any time during the survey. The
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mode of inheritance, external characterizations, risk of occurren-
ce whenever known (as in Huntington’s Chorea = 50 percent), as
well as an explanation of genetic screening and counseling, tests
such as amniocentesis, karyotiping, and electrophoretic blood ana-
lysis (as for Sickle-Cell Anemia) were included in the slides viewed
during the presentations. A plea towards honesty when answering,
was expressedly made. Everyone was asked to return the answer
sheets and the questionnaires within 24 to 48 hours.

RESULTS

The views and opinions of 260 people were obtained in the
survey. This included both male and female, first and second year
college students, professors, and library staff, ranging in age from
16 thru 55 years, from middle class Puertorrican families. The
data was analysed as shown on Tables 1 to 7.

Seventy-one percent of those interviewed agree that screening
tests should sometimes be mandatory depending on the situation.
An average of 75 percent agree that the tests described on ques-
tions 10 thru 18 of section II, should be mandatory (Table I),

As to “Society’s” role in determining the type or kind of di-
sease to be tested for, there is an almost one to one relation be-
tween those who agree, and those who disagree, with a possible
deciding factor of 9 percent undecided (question number 19 -
Table 1). When male versus female answers are analysed; it is the
latter who show a tendency towards allowing “Society” to decide
for them (question number 19, Tables 2 and 3). However, 62 per-
cent of both males and females disagree in that “Society” is the
one to determine who should be screened. It is the individual who
should determine whether or not he wishes to be screened, accord-
ing to almost 60 percent of those interviewed (questions number 20
and 21, Table 1). An average of 90 percent agree that it is essen-
tial that any inheritable disease which may exist in a family should
be the common knowledge of all those who might be affected, parti-
cularly before a marriage takes place (questions 24 and 25, Table 4

Although almost 80 percent indicated that they would consi-
der abortion and sterilization under special circumstances (Table
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7a), there’s an almost evenly d}vidcd opinion as tobtflezréglquzb()lfclel
rents versus the rights of the fetus (question num crh 2 ey fcci
2. and 3). The opinion is (1118(; hlghlﬁ"(fi1.\£1iegoirr;(;r;grtea?§;;¥)le e,

ati is better to have no life at all 1f 115 . 1
ltlk:t latlr:i those who either di.sagrcc or are undecu}ed ((}ruebsltelodrn
nu/mbcr 29, Table 1). Here, i} is 1'ntcrcst1_ng to note, ;0?1002;) bci
that there is a statistically significant dlffcrﬁr}ce, at P (. s
cen the arithmetic means of thqsc who agree on sec}t;ons S
IV questions. It should be taken into ‘con51d“er’ztt10n t1 ‘Lt an;\xtghé
to questions 39 and 40 were mcludc;i in the “t” test althoug

/ -be rted fetuses were normal. . ks
X Oufl\d r}?zg?lkl)i?‘c correlation coefficient was obtamed wh}c;n th‘e i1€f€c_
of the fetuses at birth was compared with those ag e
ing on abortion under the circumstances (?xp.rcsscd o?erscoc;leotnhird
questions (Table 5). However, as Table 6 indicates ov

i i “urrence 7.1 per-
of those answering indicated a maximum recurrence of onl};l p

Cent.

™w

expectancy
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TABLE 4: Differences between arithmetic means of those who

agree on sections Il (# 10-18) and 1V (# 32-40) questions

Question

Number

pes

Question
Number

X2

10
it
12
13
14
15
16
17
18

194
191
133
204
213
172
198
165
181

X1= 1834

32
33
34
35
36
37
38
39
40

X2=85.2

t.001¢16) =4 806

170
171
81
75
104
43
83
16
24

X1 = Number of persons who agree on section Il questions 10-18
X2 = Number of persons who agree on section I'V questions 32-40
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TABLE 5: Correlation coefficient for |

ife expectancy of fetus at

birth, and number of persons who agree on abortion (section 1V
questions 32-40)

Question

Number X1 X5
43 0 170
i3 3 171
34 18 81
35 36 75
v 46 104
37 56 43
38 56 83
39 76 16
40 86 24

Correlation coeticient = r = -0.88

X1 = Fetus’ life expectating in years

X2 = Numbe / ho ¢ i
2 ber of persons who Agrec” on section 1V questions
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TABLE 6: Maximum recurrence risk indicated by those interviewed

Risk of Percent
Recurrence Answering
100%, 12.0
507 Lk
28Tl 142
10%, 9.6
5% 6.2
1% 36.5

No Answer 9.0

TABLE 7a: Percentage of those who would consider abortion and/
or sterilization under special circumstances

Percentage Percentage
Abortion-No Abortion-Yes
Sterilization-Yes Sterilization-No

Percentage
Abortion-Yes
Sterilization-Yes

MALE: 33.8 2 3.5
FEMALE: 45.8 5.8 0.8
TOTAL.: 79.6 10.0 4P
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TABLE 7b. P

J . 7b: Perc :

centggcs o_f those who would not conside borrti
nor sterilization under any circ g

umstances
Percentage
Abortion-No
Sterilization-No
MALE.:
FEMALE. ;.2
TOTAL 6 'g

e —

e Y
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DISCUSSION

The decision to reproduce or n¢t to, may be a difficult one for
responsible people conscious of their genetic make-up. This aware-
ness may arise by learning of an afflicted relative or by having such
a child. Having knowledge, before marriage, of a family history of
inherited disease proved to be the one question most agreed upon,
by 92 percent of those interviewed (question number 25, Table 1). It
was followed closely, with 87 percent, by number 24, the essential
need to pass on information to relatives who might inherit, or have
children, with the genetic condition concerned. Many of those
who answered the questionnaire, expressed verbally the view that
they would feel “‘cheated” if this knowledge was purposefully
kept from them unuil too late (i.e. the birth of an affected child).
Failure to recognise the hereditary nature of any such trait was
also voiced as a major preocupation.

All of these worries are explainable when one considers the
probable results of the known, high degree of inbreeding which
took place during the european colonization of our Island. Stu-
dies conducted by professors from the University of Puerto Ri-
co’s History Department, showed a very high degree of endoga-
mous marriages as late as 1750 to 1850 (12). In two towns,
Moca—in the West, and Yabucoa—in the East, the marriage re-
gisters kept by the Catholic Church were studied. In Moca, a very
small town up in the mountains, 52 percent of the marriages that
took place from 1750 to 1800 involved cousins. In Yabucoa, appro-
ximatelly, the same size as Moca, but in the eastern coastal plains,
34 percent of the marriages involved cousins from 1800 to 1850
(12). These figures are possibly below the real figures since mostly
those who could afford the ceremony were the ones who would
appear in the Church register. This situation is analogous to the
Jewish tradition for endogeneus marriages. Such consaguineous
union may raise the genetic allowance for deleterious genes
present, in a given population, from 6 or 8, to 10 to 12 genes.

In our island, one possible result of this situation is the presence
of a rare mutation causing Anophtalmia (no eyes). Some 8 cases,
from ‘“‘unrelated” families were studied from the South Central
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region of Puerto Rico, a few years ago (12). Garcia-Castro, in
1975, described another such rare mutation in the presence of 2
nictitating membrane in both eves of a child with Trisomy 18 -
(14). When facts such as these are considered, 92 percent agree-
ment on question 25, is not surprising (sec Appendix A).

However, knowing before hand that a person is a carrier of a
deleterious gene doesn’t necessarily forestall marriage and/or ha-
ving children (15). On the other hand, social stigmatization, res-
triction of mating freedom, psychological embarrasment, and guilt
feelings if an afflicted child is born of two carriers, is the risk un-
dertaken by anyone who is detected as a carrier in a screening
program. George Stamatoyannopoulous (15), professor of medici-
ne at the University of Washington’s School of Medicine, does not
believe that screening and counseling should be prohibited. Restak
(24), believes that genetic counseling should be performed yes,
but with the utmost care. He feels that giving away too much in-
formation on inherited diseascs to persons with insufficient bio-
logical information “can act like napalm on marriages, family so-
lidarity and sexual identity”.

The knowledge gap between counselor and patient should be
narrowed, so that “blind” counseling be eliminated as fast as possi-
ble. This is the belief of Patricia T. Kelly (19), Ph.D. genetic coun-
selor in the Genetic Advising Program of the Health and Medical
Sciences Program at the University of California at Berkerly. She
comented on Restak’s article and indicated that genetic counselors
should provide cnough background information on biology, me-
dicine, enctics, and statistics, so that the patients have a context
in which to put the information they receive. Epstein (2), since
1973 had stated the desirability of a counselor having both basic
and medical sciences training, or in its deffect, of being associated
with a medical—gcneticist—physician-counselor.

Huntington’s disease is one of the most devastating neurolo-
gical disorders (1, 9, 16). It has raken many lives such as that of
folk singer Woodie Guthrie, whodied in a state hospital after fifteen
years of emotional and physical suffering both for him and his
family. Recently an animal model has been proposed for his auto-
somal dominant genetic “killer” (9). This model may be used to look
for some biological marker of the disease. If such a marker js
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found, it might then be usefull in the idcntiﬁca}t}uon of \t')lctlmfrll)¢;
’ 7 his
3 ' s even before they are born.
tore they reproduce, or perhap : .
raises the question of wether to abgrt or ,noF sgch. al fctus".Tha_
“normal” life expectancy of a Huntington’s victim is approxim

' : inter-
tely 40 vears. In the present survey, 49 percent of those in

] £ i for spective
viewed disagreed with theidea of an abortion to(li"a prosgmh .
Huntington’s victim. However, when faced Wltl(];l 1§eats)z,f(s)re e
» ite ex anc at 18
Tay Sachs e al” life expectancy (tha :
Tay Sachs, where “norma ‘ g
' > disease) is six months, with retrogres: .
onset of the disease) is six ” . : ity
function until death at age 3 or 4, 66 percent agrqd o‘n afbo o
As can be seen from Table 5, a negative correlation cocficie 1
obtained when life expectancy of fetus at b]rth‘ 18 }()}lqnpiariréi
79 i .
with the number of persons who “Agree’ on abortlﬁ?z : ,1s€cmn_
cates that acceptance of abortion diminishes as the life exp
cy of a possibly afflicted fetus, increases. o Ao oy
Legal abortion is becoming progressively less r;rd A
countries around the world (26). In _fahct, aboutt %thvif R
Ive In countries with non-restric bort
world’s people now live In cc ; e ko M e
laws Iinuerto Rico, abortion still brlpgs soc_1a1 stlgmatlz_it(ljot(),
therefore, although, quite possibly pracmce('il'md‘el_v, it ls~t§]¢ad‘11\v
, ale and female sterilization, more )
be kept secret. Both male anc 1 i
than Sn abortion, might be inferred from ic fact that aln'liositgi
third of those interviewed indicated a ma;\ilmun(ij r}c;cilrrelrtl}().;urgh
: £ T = 3 S =3 a 1
e able till, 1t must be indicated that, :
of 1 percent (Table 6). Sull, t mus 1 _ Sigiong
only p10 percent favored sterilization over abo_rtilond(t%lak;ldcmzi)
’ & 5 ; &3 ~ > oy C
S 'O statements ticular might be considerce g
these two statements in par | LI RES eting -
That is, the placement and wording of the statements tended t
< A T STT "
suggest’’ the answer. . ‘
g(%ucstion number 41, proved to be one (IJCf the m(‘)ﬁ]dl]f\hiillt
' > o > O ~ ar 7 - -
: answer. It tended to confuse particularly
to understand and to answer. N ' A G
2 °d for the first time with suc sion.
dents who were confronte _ ' o S
The ris - ‘e referred to in this question (see : :
T'he risk of recurrence referr LT SR e
explained in the following manner: Suppose }Bou arlc Slzﬂi‘]z:]}i\og]s 4
HEr ' has one bullet in the only
on a table. The first gun ‘ o i
has (100 percent); the second gun has two bullet hoi;s %HS (f][]; EE
llet in one of them (50 percent); the thll’Ej gun has 03(5 u)rtccm).
les but, again, only one bullet in one of the holes (25 pe y
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the fourth gun has ten holes and one bullet in one of them (10
percent). The fifth gun has 20 bullet holes (5 percent) and the
sixth gun has 100 bullet holes (1 percent), each onc has only one
bullet. You are told to choose one of the guns, put it to your tem-
ple, and shoot. Which gun would you choose?...The bullet in each
case represents the probability of having a child with a genetic
disease. With the guns, it’s your life which is being dealt with, the
risk of recurrence means you are dealing with your unborn child’s
Lifes:

The questionnaire itself proved to be somewhat confusing and
tiring. One of the major difficulties was its lengthyness and that
some of the questions were not clearly stated. For example, the
meaning of questions 10 to 18 was not very clear. Questions like:
“Does answering ‘agree’ means I'm in favor of the treatment or
the test?”, “why is the cost of the test included?”’, were very com-
mon. The explanation given was that if the “government” decided
to make these test (or any other kind of test, sav as for syphilis)
mandatory, then it would have to provide the necessary treat-
ment. This, of course, would come out of everyone’s tax-payer’s
money.

Another difficulty arose with the word “Society”. “Who,
what, where, is this ‘Society’?” “Upon whose shoulder will rest
the decision as to who 1s to be screened and who 1s not, who has
to undergo an abortion and/or sterilization?” These last questions
went unanswered both by the questionnaire and the author.

Most of those answering were inclined to approve the manda-

tory nature of the screening tests indicated in questions 10 to 18.
This much can be observed in the results of Xy, in Table 4. They
seem to be saying: “If we are to decide, if we are this so-called
‘Society’, then it’s agreed.” However, when confronted with the
possible reality of having to face an abortion as a result of such
tests, then the percentage of those who ““agree” goes considerably
low, as can be ascertained from the results of X5 in Table 4. That
this difference is statistically significant, allows one to infer that
‘when the posibility becomes a reality, the individual’s right to
determine the fate of his or hers unborn child is not to be rel-
inquised. That this is so, is clearly stated by the fact that 82.7
percent agree on question 6 (sec Table 1).
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A long term research proyect on genfztic abnormality gnd be-
havior, at Harvard Medical School, was finally abandoned. in I\TXay,
1977 (5). This project, conducted by Dr. _Bernard'D. Da}f}es_camelc
under fire when it was known that it ;ntalled the identification o
XYY infants, with follow-up observations and therapy. Two gppo_-
sers of this project, Beckwith and Miller, also from“ngvz}r i'Cn”
ticized it because sensational publicity accqrded Crlmu}ﬁéty
genes might create serious problems in the 11v‘e‘s of th}e) ch%ldren
under observation. Also, no control group of nqrmal children
was studied alongside the XYY ones. Greater public part;}mpatt{o?—
was urged in decisions to conduct scientific research. Such partic :
pation is evident in, for example, the current CONtroversy over re

1 t DNA rescarch (23). _

Com\ibilll?;tn kind of scientific research should be carried c;n and
where?, how and by whom should these decisions be made: l'.lhe;e
points pose a very important question: “where shou'ld-the) ine be
drawn?” The people have a right to be informed of what sl gfomg
on but, also, should be correctly educated W{tb the rea aclt(s1
about an issue before being asked to make aydec1s1or'1. What wou

have happened if, for cxample. Paul ‘hhrh)ch S ex_gfcrlmintatlrc;n gm
syphillys in the 1890’s, or Sigmund Freud’s studies ond umad ptoyO
choanalysis had been stopped because they were deeme &
“controversial”’? On the other hand, what would have happencld
if it would have been determined in utero, that Beethpven W(f)u ‘
be deaf at age 30, or that Toulousse-Lautrec was going to be a

crippled child?...
CONCLUSIONS

1. Enough evidence has accumulated to indicate the dcsn"ab1}1]1t%r
of having genetic information readily available. An overwhc

1 jori rtorrl = qewed agreed mainly
ming majority of the Puertorricans interviewed ag )

of this point.

> The individual's right of freedom of choice as to trcgtannt_
(i.c. abortion and/or sterilization or reproduction) was crear

ly stated.
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3. Both abortion and sterilizati I
ilization were highly favored I
larly where the fetus’ |ife expectancy wasg;fer}v shoriL g
RECOMENDATIONS
T4 ?;I]Srel ?cz@tic hCounscling Centers should be set-up throughout
> Island, w ; '
iy erc those concerned may go for professional
A
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Publ: :
ublic education programs as to the nature and effects of gene-

tic diseases may be set-u i
3 set-up by the Pub] -
to reach the majority of the people. e e

|
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APPENDIX A

ETICA Y TECNOLOGIA GENETICA
INVESTIGACION SOBRE ACTITUDES

HOJA DL CONTESTACIONES

Grupo
Dnbeimlat e S o e i < = T S S PEItD: . o L
Prof. Clara E. Maldonado Departamento de Biologia

Universidad de Puerto Rico

Eods 8 £D)s (e 4. (A) (D) (U)
2. (A) (D) (U) 50 AL (L)
3. (A) (DY (W) 6. (A (D) (U

7. Ay (DY {U)

I 8. (A) (D) (U) i G DY AL
9. (A} (D) (U] 18. (A) (D) (U)
10. (A) (D) (U) 19. (A) (D) (U)
1t Ay (D3 (U) 20. (A) (D) (U)
12. (A (D) (W) 21. (A) (D) (U)
13. (A) (D) (U) 22. (A) (D) (U)
14. (A) (D) (U) 23. (A) (D) (U)
15. (A) (D) (U) 24. (A) (D) (U)
16. (A) (D) (U) 25. (A) (D) (U)
. 26. (A) (D) (U) 29. (A) (D) (U)
27. (A) (D) (U) 30. (A) (D) (U)
28. (A) (D) (U) 31 (A) (D) (U)
V. 32 (A) (D) (U) 37 (A) (DY ()
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73
34.
35
36.

A) (D) (U)
(A) (D) (U)
(A) (D) (U)
(A) (D) (U)

38.
39.
40.

41

(A) (D) (U)

(A) (D) (U)
(A) (D) (U)

. (AY (D) LK)
100% 50%0 25%0
10% 5% 1%
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ETHICS AND GENETIC TECHNQLOGY,
AN ATTITUDINAL SURVEY

Age .. .. Sex: M F  Ethnicity: W
¥e Whe . Bl . Sp o, OF oo Othis
N© of brothers and sisters ) K

Smg'le ....... Marmied ... 4. ... Sepataned .. .. .. Divorced

Sc.‘ttmg reared in: (Where Most Time Spent)  Rural . - .- . R
Highest Level of Education: ., ... . College Major: .. .. ... ... . .
Have you ever taken a Biology course? Yes.. . . . .. No ..........
Have you ever taken a Genetics (L ala e f R S N(; ...........

Check here if you would NOT consider ¢bortion under
any circumstances.

Check here if you would NOT consider Sterilization
under any circumstances.

INSTRUCTIONS:

The following statements concern ethical
genetic diseases. Circle A
statement. Circle D
statement. Circle U
the statement.

1 and moral décisions relative to
; if you agree or agree more than disagree with the
.lf you disagree or disagree more than agree with the
if you have no tendency to either agree or disagree with

Pleasc answer as honestly as you can.
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Hemophilia is an inherited disease in Which trauma produ-
ces excessive bleeding because there is a deficiency of one of
the clotting factors. Death usually occurred in childhood
until the recent institutuion of therapy consisting of frequent
injections of highly concentrated and purified clotting factor.
Only males have this problem because the abnormal gene
causing the deficiency is on the X chromosome. Before this
new therapy was available males usually died before they
married and had children. Every daughter of a male with
hemophilia will be a carrier of the gene and will pass it on to
half her sons. The sons of hemophiliacs are not affected. The
treatment of this disease currently costs $10,000 per year.

Below are listed some actions that might be taken with
regard to reproduction and treatment of men with this
disease.

1. Males with hemophilia should be sterilized so

they won’t pass on the gene.
A D U

2. Since the sex of offsspring can be determined by
amniocentesis early in pregnancy, all female off-
springs of hemophiliacs should be aborted.

A D U

3. Female offspring of males with hemophilia and
all females known to be carriers of the gene for
hemophilia should be sterilized.

A D U

4. The sex of the fetuses of known female carriers
of hemophilia should be identified by amnio-
centesis and all male infants should be aborted.
(There is currently no reliable test for hemophilia

in the fetus.)
A D U
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Since treatment is available no intervention in
reproduction should be allowed.
- A& D U

The parents should always decide what action
should be taken in anv case.
A D U

Since the treatment for this disease is so expen-
sive that the state will usually have to pay for it,
society (State or Federal government) or insurance
companics should decide what action should be
taken.

A D U

With new techniques in biochemistry, cell culture and
chromosome analysis, it i1s often possible to detect inherited
conditions soon after birth or in utero before 20 weeks of
pregnancy. It may soon be possible to detect some inherited
disorders that don’t show up untl carly or even late adult-

hood.

Genetic screening tests have been used in some cases and
might be used in others to detect these conditions. Please
indicate which of the following conditions or situations vou
feel genetic testing should be MANDATORY.

8.

10.

Screening tests for inherited disease should never
be mandatory.
A D U

Screening test for inherited disease should some-
times be mandatory depending on the situation.
A D U

If the screening test will detect an inhented
metabolic disorder at birth affecting 1 in 15,000

fil

12.

13.

14.

newborns which if untreated may result in mcnt.al
retardation, but which can be treated by a spcc1al
diet. (Example — phenylketonuria.)

A D 3]

If the screening test will detect an inherited blood
disorder affecting 1 in every 500-600 U.S. Blacks
for which there is no effective treatment but
whose symptoms (intermittent pain, recurrent
infections) physicians feel can be ameliorated and
whose lives can be prolonged from 25 to 30 years
to 30-40 years. It costs about $4,000 — 35,000
per year to treat. (Example — sickle cell anemia.)
A D U

If the screening test will detecta complex mhcntpd
disease affecting 1 in cvery 2,500 \xihltcs, causing
a debilating disease of lungs and digestive tract.
The usual life expectancy 1s for about 20 years.
"Doctors don’t know whether or not life can be

rolonged by medical therapy. [reatment cost‘s
about $4,000 - $5,000 per ycar. (Example — cys
tic fibrosis.)

A D U

If the screening test will detect a nervous disorder
that affects the individual from age 30 onwards in
which there is gradual loss of gomrol of hand%,
feet, chewing, swallowing and finally brain func-
tion. Persons usually die in mental institutions.
No treatment is available. Each Vc.hxld _o_f these
individuals has a 50-50 chance of inheriting this
condition and they are usually born E)cforc the
person knows they have the disease. (Example —
Huntington’s Disease.)
A D U

“reent 1 stect sex chromosome
If the screening test will dete
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15

16.

17

18.

abnormalities at birth which occur in about 1 in
500-600 infants (mostly in males) and there can
be partially corrected by surgery and/or hormone
treatment. (Example — XXY, Klinefelter’s syn-
drome, which in males produces slight breast de-
velopment, small testes and sterility.)

A D U

If the screening test involves amniocentgsis (tak-
ing out fluid and cells from around the fetus) in
women over 38 years and detection of severe
chromosomal disorders that are associated with
birth defects and mental retardation. These can-
not be treated and if found fetuses would be
aborted.
A D U

If the screening test detects normal people who
carry an inherited disease which has a 25 percent,
or 1 in 4 chance of being inherited by the chil-
dren if two carriers marry. Fetuses with the
diseasc can be detected in early pregnancy and
aborted if the parents wish. There is no treatment

for the disease which leads to mental deteriora-

tion and death by 3 to 4 years of age.
A D §)

If the screening test detected at birth an anormal-
ity of fats in the blood that markedly increases
the chance of a hecart attack in men (and to a
lesser extent women) before age 50 and in which
the cffectiveness of a low fat diet, which would
have to be followed throughout life, was unk-
nown. (Example — Type II Hyperlipoprotcine-
mia.) .
; A D U

If the screening test detects normal people who

19.

20.

21.

e

23.

24.

2.

carry a gene for an inherited blood disease which
cannot be detected in early pregnancy by amnio-
centesis and which cannot be treated. If two
carriers marry each of their children will have a
25 percent or 1 in 4 chance on inheriting this
disease. (Example — sickle cell anemia.)

A D U

Society should determine the type or kind of
disease to be tested for in genetic screening.
A D U

Society (government, institutions) should deter-
mine who should be screened for gefetic disease.
A D U

Individuals should determine whether or not
they wish to be screened.
‘A D U

Every cffort should be made to eradicate genetic
discase.
A D U

It is more important to control diseases that can
be treated than to try to control hereditary

diseases.
A D U

It is essential to pass on genetic information to
relatives who might inherit or have children with
the condition even if the person who has the
disease objects strenously.

A D U

Before marrying it is Very important to know
whether or not they are carriers of or have a
family history of an inherited diseasc.

K D U
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In each case below legitimate rights are in conflict. Indi-
cate your agreement or disagreement in cach case with which
rights should predominate.

26.

29

28.

294

30.

308

The freedom of the individual predominates over
his or her responsibility to society.
A D U

The rights of the parents predominate over the
rights of their children.
A D U

The rights of the parents predominate over the
rights of the fetus.
A D U

It 1s better to have no life at all if it is not of a
reasonable quality.
A D U

The rights of parents are more important tham
their obligation to future generations.
A D U

The rights of persons with normal intelligence
predominate over those who are mentally retarded.
a8 D U

Those individuals who are willing to consider abortion
under certain circumstances should indicate whether they
agree, disagree or are uncertain about choosing to abort a
fetus who has an inherited condition that would result in
the following situations if he or she is born.

32.

The child will die at birth or within a few days,
no matter what measures are taken. (Example —
anencephaly, in which the brain hemispheres
don’t develop.)

A D U

33.

34.

35

37.

38.

FALE

Development is normal for about six months
after birth then there is retrogression of brain
function and death by 3 years of age. (Example -
Tay-Sach’s disease.)

A D U

After birth there is a life expectancy of 18 or
more vyears with complicated and expensive
medical treatment with a normal but restricted
life. (Example — cystic fibrosis.)

A D U

Life is normal until 35-40 years of age then
Huntington’s disease begins (a progressive loss of
control of arms, legs, chewing, swallowing and
brain function with bizarre movements. Death in
mental institution).

A D U

Life expectancy is realtively normal but there is
severe mental retardation requiring guardianship

at home or in an insttution.
A D U

Life expectancy is normal but there is somc
retardation in which the individual can be trained
and work in a sheltered workshop.

A D U

Life expectancy is normal with normal intelligence
but the individual is markedly incapacitated.
(Example — paraplegic without cqntrol of urine
or bowels as in spina bifida — failure of normal
closure of the spinal column.)

A D U

Life expectancy and intelligence are normal
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40.

]

but the fetus 1s a sex not wanted by the parents.
A D s it

Lif¢ expectancy and intelligence are normal but
fetus just not wanted by the parents.
A D U

The recurrence risk for an hereditary condition
1s the chance that 1t will occur a second time if
it has occurred once. It is sometimes used to
indicate the chance that a condition will occur at
all. What is the maximum (highest) recurrence
risk that you would be willing to take for a
serious genetic condition in one of your children.
(Circle your choice.)

100%, S0 12y 257 (1 i 4)
10% (1inf10) 5% (1 in20) 1% (1in 100)



