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ABSTRACT

The purpose of this study was to identify some of the 
concerns and .reactions of couples undergoing the medical pro
cedure of amniocentesis. Another goal was to suggest some of 
the implications for the type of counseling required by these 
and other couples seeking genetic counseling.

For the purposes of this study 42 8 of the 6 65 women 
who had undergone the amniocentesis procedure at the Arizona 
Health Sciences Center were sent a questionnaire to complete 
and return. A total sample of 247 women returned the com
pleted questionnaire.

Results showed that:
1. The most common reason for referral was maternal age 

exceeding 35 years;
2. Most women had no problems with the procedure;
3. A large percentage of women would undergo a thera

peutic abortion if the fetus had a serious genetic

. disease;. ..; . , ■ _  : : .
4. There is need for an extended counseling, support 

and education program. >



CHAPTER 1

INTRODUCTION

The prenatal diagnosis of genetic diseases became 
possible in the early 1950's in cases of Rh isoimmunization 
(Bevis, 1950, 1952). The feasibility of fetal sex determi
nation using amniotic fluid cells soon followed (Fuchs and 
Riis, 1956; James, 1956; Shettles, 195 6). Amniocentesis, 
with the goal of preventing and. detecting genetic disease-, 
became a reality with the studies of Riis and Fuchs (I960)..
In the mid-1960's archological development in actually grow
ing human cells in laboratories made it possible to analyze 
the chromosomes in cells from the amniotic fluid (Steele and 
Breg, 1966). Experience in diagnosing diseases using chro
mosomal analyses began a slow accumulation from that time.
In 1968, Dr. Carlo Valenti in New York, first diagnosed a 
fetus with Down syndrome/mongolism' (1969). Since then, test
ing the fetus for genetic disease has gradually become widely 
available ::: ' " " -// ' - '  '

Virtually all women experience an increase in anxiety 
during pregnancy (Klein, Potter and Dyk, 195 0; Grimm, 1961; 
Heymans and Winter, 1975). Anxiety and tension are also in
evitable accompaniments to the prenatal diagnostic process. 
Despite the most careful counseling, concern and anxiety

1
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about the actual amniocentesis procedure rapidly extends into 
the three week waiting period (Robinson, Tennes and Robinson, 
1975). A significant amount of their anxiety is focused on 
the possible need for an elective abortion, the question of 
maternal risks, the fear of having a defective child, and 
personal and domestic conflicts about the potential decision 
for abortion.. It has been determined that the vast majority 
of women cope successfully with this additional stress during 
pregnancy. Careful counseling prior to amniocentesis would, 
of course, be an important prerequisite, Those few women in 
whom an affected fetus is detected and those who elect to 
terminate the pregnancy require continuous support. There is 
little evidence that this kind of support is provided either 
by major centers performing these studies or by the patients’ 
own physicians. The psychological complications that can 
follow the prenatal diagnostic process have not been studied 
extensively (Finley, Varner, Vinson and Finley, 19 7 7;
Chervin, Farnsworth and Freedman, 1977).



CHAPTER 2

REVIEW OF RELATED LITERATURE: PRENATAL DIAGNOSIS

Introduction
Chapter two will examine the literature on the re

lated topics of ultrasound, amniocentesis, neural tube de
fects, biochemical disorders, genetic counseling and use of 
non-physician genetic counselors.

Ultrasound
An obstetrician usually precedes an amniocentesis 

with an ultrasound or soundwave test. This technique in
volves the passage of high frequency sound waves through the 
uterus, and makes it possible to locate the placenta and 
fetus accurately thus enabling the facilitation of the inser
tion of the needle during an amniocentesis (Heilman, Duffus 
and Donald, 197 0; David, Weaver and Pearson, 1975).

Ultrasound has its advantages as shown in a Canadian 
study of 10 2 0. .pregnancies ./ With ■ the utilization.; ,:of ultra-, 
cound (Simpson, Dallaire and Miller, 1976; Medical Research 
Council, 1977):

1. .The first amniocentesis was more often successful
with location of the placenta (86%), compared with 
the rate without the ultrasound;

3
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2. There were fewer needle insertions;
3. There were fewer repeated amniocenteses;
4. There was a greater likelihood of obtaining a 

diagnosis; and
5. There was a smaller risk of pregnancy, labor and 

delivery complications.

Additional advantages in using ultrasound include: 
the measurement of fetal head diameter which establishes the
week of gestation; the possible diagnosis of a gross brain
defect!anencepha1y) or very small head (microcephaly); the' 
detection of amniotic fluid volume abnormalities associated 
with fetal distress and the determination of twins. Twinning 
occurs in about one in 80 pregnancies. The incidence of 
twinning is known to increase with maternal age and to peak 
between 35 and 39 years of age.(MacGillivray, Nylander and 
Corney, 1975). It is important for the physician to be .aware 
of twins, as a sample from both amniotic sacs would be neces
sary for complete diagnostic studies.

...... .. Amniocentesis
Amniocentesis is the minor surgical procedure in 

which amniotic fluid is obtained from the uterus. If the 
amniocentesis is required for blood incompatibility (RH), it 
is performed in. the last three months, or third trimester of 
the pregnancy (Liley, 1960; Freda, 1966). However, if the



amniocentesis is•for the detection of some serious genetic 
disease, it is most commonly performed between the 14th and 
16th weeks, or second trimester of pregnancy (Milunsky,
1973; Nadler, 1969). Unfortunately, a genetic amniocentesis 
cannot be successfully performed earlier in the pregnancy. 
Around the 12th week of pregnancy the enlarging uterus' 
emerges from the pelvis into the abdomen, thus facilitating 
the insertion of the amniocentesis needle (Milunsky, 1977)..

Amniocentesis is usually performed by an obstetri
cian, who after location of the placenta and fetus by ultra
sound, administers'a local anesthetic into the skin somewhere 
between the pubic hairline and the navel. At the pre
selected site, a needle is inserted and 10-33cc of amniotic 
fluid is aspirated and taken to the cytogenetics laboratory. 
The amniotic fluid contains cells that have come from the 
fetus. Some of these cells are living and can be grown in a 
laboratory under very specific conditions (Steele and Breg, 
1966). When the cell growth has reached an optimum density, 
the' cells are broken- open so .as to examine the .chromosomes. 
Chromosomes carry all of the necessary information about the 
function of each individual. Chromosomes are composed of 
genes, which are the units of heredity. The use of special 
techniques on chromosomes and amniotic fluid makes it pos
sible to determine the chromosomal arrangement of the fetus, 
the sex, and the activities of many different enzymes in the
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chomosomes. A picture is taken of the chromosomes sample 
through a photo-microscope. Each chromosome is then cut out 
and arranged in order with the largest being first. This 
"karyotype”' is kept with the patient’s medical file and will 
be used in genetic counseling sessions. The entire process 
takes three' to four weeks. This waiting period increases 
the emotional intensity surrounding the outcome of the amnio
centesis, as the limit for a therapeutic abortion in most 
states is 2 0 weeks.

Some of.the indications leading a physician to rec
ommend an amniocentesis would be:

1. A previous child showing a chromosomal abnormality;
2. A parent who is a carrier of an .abnormal chromosome, 

e.g., translocation;
3. A mother who is a carrier of a severe X-linked dis

ease, e.g., hemophilia, Duchenne muscular dystrophy;
4. A parent who is a carrier of an inborn error that can

be diagnosed in utero; ■
5... A previous child born with a neural tube defect;
6. A history of three consecutive miscarriages or . ■
7. A maternal age of 35 years or more (Milunsky,

19 79, p. 2 4).

The risk of the procedure to the mother and fetus is 
small. In October 19 75 , the federally funded National Insti
tute of Child Health and Human Development Collaborative
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Amniocentesis Registry Project (NICHD, 1976) reported its 
findings after a four year study. Nine collaborating centers 
had studied 104 0 women who had had amniocentesis, and another 
matched group of 922 women who had not undergone the proce
dure .

The women who had had amniocentesis had no major 
complications. Some women had minor complications that in
cluded transient cramps, vaginal spotting/bleeding, or leak
age of a small amount of amniotic fluid. Table 1 shows the 
results of the previously mentioned NICHD study of 119 5 am
niocenteses conducted within one week of the procedure and 
a Canadian study of 1223 amniocenteses conducted within 72 
hours of the procedure with r e f e r e n c e  to maternal complica
tion (Milunsky, 197 9).

Table 1. Maternal Complications After Amniocentesis

Complications NICHD Study Canadian Study

Vaginal.- fluid leakage 12
%

1.0 • - 16.
%

. 1.3
Vaginal .bleeding.. ... • ,,, ■1 X 'l'Wr: ■■ . 2 . ...
Abortion 1 .1 3 . 2
Amnionitis ■ ■ 1 .1
Uterine Contractions' . ' 2 ' -2 . 5 hr . .4
Abdominal tenderness/ 
swelling 11 . 9

Other 6 . 5



Both studies found no significant'differences in miscarriages 
or fetal deaths in women who had had amniocenteses compared 
with those who had not.

Women who receive amniocentesis should be carefully 
counseled not only on the mechanics of the procedure, but 
also on the risks associated with the procedure both to 
mother and fetus. Range and limitations of the results, the 
possibility of a repeat amniocentesis and the length of time 
required to obtain results should also be discussed with 
patients.

Neural. Tube Defect's
Closure of the neural tube (the area around the 

spinal code) during embryological development is completed 
during the first month after conception. Failure of closure 
at the cephalic end results in meningomyleocele (spina bi
fida) with or without hydrocephaly (Siggers, 19 78) .

In 197 2 Brock and Sutcliffe reported that in the 
presence of a.-.neural, . tube,.defect-, . amniotic fluid containsf'-f:..; 
excessive amounts of 'alpha-fetoprotein.: It appears that the
protein was escaping into the amniotic fluid by leakage from " 
the neural tube defect (Allan, Ferguson-Smith, Sweet and 
Gibson, 1973) .

i

Amniocentesis, performed for the determination of 
alpha-fetoprotein concentration can be done as early as the 
12th and'14th weeks of pregnancy. This is the time when peak



concentrations of amniotic alpha-fetoprotein are present . 
(Brock, 19 75). However, because amniocentesis, for chromo
somal studies, is usually performed during the 16th week of 
pregnancy the amniotic fluid for both studies is aspirated 
at that time.

Measurement of alpha-fetoprotein levels in maternal 
serum is a recommended method of screening all pregnancies to 
pick up an at-risk group of women who can then be offered 
amniocentesis (Brock, 1976 and 197 7) . This screening is 
best conducted after the 13th week of gestation as the level 
of alpha-fetoprotein is elevated in the maternal serum 
(Brock and Sutcliffe, 1973).

Women who would be considered high risks for having 
children with neural tube defects, would include those with 
previous pregnancies resulting in affected children, or those 
with an affected parent or a history of neural tube defect in 
a close relative (Siggers, 1978). Table 2 indicates the risk 
of neural tube defects in future pregnancies (Siggers, 1978).
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Table 2. Risks of Neural Tube Defects in Future Pregnancies

Category Risk in Future Pregnancies

Parents with one' affected 
child 5%

Parents with two affected 
children 10%

Affected parent 5%
Family history of neural tube 
defect in second degree 
relative 1%

Biochemical Disorders
Many hundreds of different' hereditary biochemical 

disorders of metabolism are known. Some estimates suggest 
that one in every hundred children born has one of these bio
chemical disorders. These disorders range from little im
pairment in development or general health of an individual to 
impairment of. growth., early death, severe mental retardation 
or seizures (Milunsky, 197 9). Close to .80 of these biochem
ical disorders can now be diagnosed during the second tri
mester of pregnancy. The first diagnosis•of a biochemical' 
disorder of the fetus during pregnancy was Tay-Sachs disease 
(Okada and O'Brien, 1969).

Pregnancies considered at risk in producing a child 
with a biochemical disorder would be those in which:



11
1. Both parents are found to be carriers of a heredi

tary biochemical disease in which accurate prenatal 
diagnosis is possible (i.e., Tay-Sachs);

2. There is a previous child affected by a biochemical 
genetic disorder that can be diagnosed prenatally;

3. Carrier detection is either inconclusive or impos
sible in the parents at risk, but a prenatal 
diagnosis can be made.

An amniocentesis is performed on these at risk 
mtohers between the 14th and 16th weeks of gestation. The 
cells found in the amniotic fluid are grown under special 
laboratory techniques until a sufficient number of cells, are 
present to determine biochemical levels. This may take up 
to six weeks. Occasionally the cells do not grow, calling 
for a repeat amniocentesis.

Tables 3, 4 and 5 list the biochemical genetic dis
orders in which prenatal diagnosis may be feasible. For the 
reader’s convenience these tables have been broken down 
into the following:
- ' Table 3 —  Biochemical Disorders in Which Prenatal Diag

nosis is Made;
Table 4--Biochemical Disorders in Which Prenatal Diagno

sis is Possible;
Table 5--Biochemical Disorders in Which Prenatal 

Diagnosis is Potentially Possible.
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Table 3. Biochemical Disorders in Which Prenatal Diagnosis

is Made

DISORDERS OF LIPID METABOLISM-

Cholesteryl ester storage disease

Gaucher Disease

Type I (adult)
Type III (juvenile)
GM, gangliosidosis type II (juvenile)
GM, gangliosidosis type III (adult)
GM2 gangliosidosis type III (juvenile Tay- 

Sachs disease)
GM2 gangliosidosis type IV (juvenile 

Sandhoff disease)
GM2 gangliosidosis type V (adult or chronic 

gangliosidosis)
GMg sphingolipidystrophy 
Krabbe disease (juvenile)
Krabbe disease (adult)
Metarchromatic leukodystrophy

juvenile • ■
Multiple sulfatases deficiency (muco- 

sulfatidosis

Niemann-Pick Disease

Type B
Refsum syndrome (phytanic acid storage 

disease)

DISORDERS OF MUCOPOLYSACCHARIDE METABOLISM

MPS I S Scheie syndrome 
MPS I H/S Hurler-Scheie compound 
MPS II, mild Hunter syndrome 
MPS II, Hunter syndrome 
MPS III B Sanfilippo syndrome C 
MPS III C Sanfilippo syndrome C 
MPS IV Morquio syndrome 
MPS VI, intermediate Maroteaux-Lamy 

syndrome
MPS VI, mild Maroteaux-Lamy syndrome 
MPS VII B glucuronidase deficiency 
MPS VIII Glucosamine-6-sulfate

The Pophyrias • . ' .

Congenital erythropoietic porphria 
Hereditary coproporphyria 
Intermittent acute porphyria 
Protoporphyria

The Hemoglobinopathies

Saccharopinuria

DISORDERS OF CARBOHYDRATE METABOLISM

Aspartylglycosaminuria
Fucosidosis
Galactokinase deficiency 
Glycogen storage disease (type III)

(debrancher enzyme deficiency)
Glycogen storage disease (type IV)

(amylopectinosis)
Mannosidosis
Mucolipidosis I (acid neuraminidase 

deficiency or sialidosis)
Mucolipidosis III (pseudo-Hurler 

polydystrophy)
Pryuvate decarboxylase deficiency

AMINO ACIDS AND RELATED DISORDERS OF METABOLISM

Urea-Cycle Disorders

Argininosuccinate synthetase deficiency 
(citrullinemia)

Hyperornithinemia (type I)
Hyperornithinemia (type III)'
Hyperlysinemia (persistent)

Branched Chain Amino Acid Disorders

Isovaleric acidemia 
Methylcrotonic aciduria

Disorders of Sulfa Amino Acid Metabolism

Cystathionine synthase deficiency 
(homocystinuria)

Sulphite oxidase deficiency 
Histidinemia
Hyperphenylalainemia (type V)

MISCELLANEOUS BIOCHEMICAL GENETIC DISORDERS

.. Acatalasemia '

Disorders of Glutathione Synthesis

Glutathione synthase deficiency 
Clutamylcysteine synthetase deficiency 
5-Oxoprolinuria (pyroglutamic aciduria). 
Prolidase deficiency

Disorders of Folate Metabolism

Tetrahydrofolate methyltransferase 
deficiency 

Nail-patella syndrome 
Orotic aciduria
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Table 4. Biochemical Disorders in Which Prenatal Diagnosis

is Possible

AMINO ACIES AND RELATED DISORDERS OF METABOLISMDISORDERS OF LIPID METABOLISM 

Fabry disease
Famial hypercholesterolemia

Gaucher Disease

Type II (infantile)
GMj_ gangliosidosis type I (infantile) 

(generalized gangliosidosis)
GM2 gangliosidosis type I (Tay-Sachs disease) 
GM2 gangliosidosis type II (Sandhoff disease) 
Krabbe disease (infantile) (globoid cell 

leukodystrophy)
Met achromatic leukodystrophy (infantile) 

(sulfatide lipidosis)

Niemann-Pick Disease

Type A 
Wolman disease

DISORDERS OF MUCOPOLYSACCHARIDE METABOLISM

MPS I H Hurler syndrome
MPS II, severe Hunter syndrome
MPS III- A Sanfilippo syndrome A
MPS V I , severe Maroteaux-Lairy syndrome

classic

DISORDERS OF CARBOHYDRATE METABOLISM 

Galactosemia
Glycogen storage disease (Pompe disease) 

(type II)
Mucolipidosis II (I-cell disease) 
Mucolipidosis

Urea Cycle Disorders

Argininosuccinic aciduria

Branched-chain Amino Acid Disorders

Maple syrup urine disease (branched-chain 
ketonuria)

Disorders of Proportionate Methylmalonate and 
Cobalamin Metabolism

Methylmalonic acidemia 
Propiony1-CoA carbozylase (ketotic 

Hyperglycinemia)

MISCELLANEOUS BIOCHEMICAL GENETIC DISORDERS

Combined immunodeficiency disease 
Congenital adrenal hyperplasia

Disorders of Colleger Metabolism Ehlers- 
Danlos Syndrome Types

Cystinosis (nephropathic)

Disorders of Foliate Metabolism

Hypophosphatasia
Lysosomal acid phosphatase deficiency 
Mytonic muscular dystrophy

The Hemoglobinopathies

Sickle cell anemia; Thalassemia 
Xeroderma pigmentosum
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Table 5. Biochemical Disorders in Which Prenatal Diagnosis

is Potentially Possible

DISORDERS OF LIPID METABOLISM

Niemann-Pick Disease

Type C 
Type D 
Type E

DISORDERS OF MUCOPOLYSACCARIDE METABOLISM 

Disorders of Carbohydrate Metabolism 

Hereditary hemolytic anemias

MISCELLANEOUS BIOCHEMICAL GENETIC DISORDERS

Disorders of Collagen Metabolism Ehlers- 
Danlos Syndrome Types

I-IV 
Type V 
Type VI 
Type VII 
Cutis laxa
Osteogenesis imperfecta 
Marfan syndrome

AMINO ACIDS AND RELATED DISORDERS OF 
METABOLISM

" Urea Cycle Disorders -

Carbamylphosphate synthetase deficiency 
(congenital hyperammonemia type I) 

Hyperarginnemia
Orinthine carbamyltransferase deficiency 

(cogenital hyperammonemia type II)

Branched-chain Amino Acid Disorders

Hypervalinemia

Disorders of Propionate Methylmalonate 
and Cobalamin Metabolism

Ketothiolase deficiency

Tables 3, 4 and 5 are collected from various publications of 
Aubrey Milunsky, (19 73 , 19 77 , 19 79) adapted from The Genetics 
Center of Southwestern Biomedical Research Institute bulle
tin, Tempe, Arizona, April 19 80.
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Genetic Counseling 

Genetic issues are in the forefront of public concern 
these days. Newspapers and television continually carry 
reports of new discoveries in the detection of genetic dis
eases, as well.as reports of campaigns to screen various pop-I
ulations for carriers of a genetic disease, particularly 
Tay-Sachs and sickle cell anemia. The availability of amnio
centesis, ultrasound, alpha-fetoprotein assay, fetoscopy and 
biochemical assay will make it possible to prenatally deter
mine the sex of unborn children and the presence of genetic 
defects.

Genetic counseling began as analyses of family pedi
grees. Advances in medicine has made prenatal and postnatal 
diagnosis more accurate, allowing genetic counselors to rely 
on a clinical diagnosis.

Opinions differ as to how genetic counseling should 
be provided. The conventional approach has viewed the ge
netic counselor's role as the presenter of scientific and 
medical fact, and nothing more. Counseling has been gener
ally structured around a single session, during which the . 
diagnosis has been made or confirmed, and the factual and 
statistical information has been given traditionally by a 
physician (Kelly , - 19 77) . -

The communication process, by which the physician 
reveals the information, has been dealt with very little, if 
at all.. In articles dealing with genetic counseling, the
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counselor has been exhorted to be gentle and compassionate 
when presenting material which is often painful or difficult 
to understand. However, this has usually been couched in 
general terms. Little consideration has been given to trying 
to determine what specifically might be done to ensure that 
the compassion manifested by the counselor contributes effec
tively to the needs of those being counseled (Reeder, 19 72). 
Similarly, it has been an accepted canon of conventional 
genetic counseling that the process should be non-directive. 
But very little clarification of this concept is offered
(Kelly, 19 7 7). Although this conventional view of single

/

session, non-directive presentation is being challenged and 
slowly changed, there are still many "genetic centers" in 
which this approach is employed.

Use of Non-physician Genetic Counselors 
With the increasingly widespread public awareness 

and scientific advances made in the area of human genetics 
and prenatal diagnosis ..there has developed, ..in little .more 
than .a decade, a growing demand for genetic /counseling ser
vices. ' In 19 5 7 there we're Only 13 centers ' in' the United • 
States which formally provided genetic counseling. By 19 74, 
there were 350 centers (Hammons, 1959; Bergsma and Lynch,
19 74). Their numbers continue to increase, but the need for 
genetic counseling services at present far exceeds the avail
able supply of trained counselors. Though it is estimated
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that from 10 to 2 5 percent of admissions to modern pediatric 
hospitals are cases of clearly genetic etiology, only a small 
proportion of these cases receive genetic counseling 
(Fraser, 19 7 4).

' The provision of genetic counseling represents the 
direct link- between medical knowledge in the field of human 
genetics and the education of the patient. There a few de
cisions in life more important and more surrounded by emotion 
that those of marriage and parenthood. Certainly none are 
more consequential with respect to family welfare (Rainer,
19 79).

Often the threat or suggestion of genetic disease 
may arouse emotions that create barriers to communication. 
Anxiety, guilt, denial and loss of self esteem are a few of 
these complications (Solomons and Menalascino, 19 6 8). In 
many genetic counseling situations the emotions are particu
larly intense because individuals are grieving not only for 
the present, but also for the loss of a healthy future for 
their present or prospective children. According to 
.Olshansky (1962), most parents of retarded children suffer 
from a "chronic sorrow" that lasts a lifetime, and is a nor
mal reaction to their child's retardation. Individuals may 
not listen to the genetic counselor because they fear they 
will be given bad news. They may worry so much about their 
spouse's disapproval of bad family genetics, that they simply



no longer hear what is being said (Kelly, 1977). One study. 
showed that of 6 7 families with mentally retarded children, 
nearly one-third rejected the diagnosis of mental retarda
tion after the -initial diagnosis and work-up (Graliker

/

Parmelee and Koch, 19 59).
The realization of the emotional impact of genetic 

information on an individual and the family, certainly sug
gests more than "single-session” counseling. According to 
Wolfensberger (1965), .it takes a series of sessions spread 
over several months, before most clients come even partially 
to grips with the nature and particularly the implications 
of a diagnosis. Time and again it is found that not even 
parents with professional and mental health backgrounds, nor 
those who profess a verbal understanding during the first 
feedback session, have even made a good start in working 
through their conflicts (Wolfensberger, 1965). What the cli
ent requires beyond the knowledge of facts is an opportunity 
to ventilate and clarify feelings, and to receive support for 
the legitimacy of. the feelings being expressed. In some 
instances , . the .client, .w.ill need, to be given this : opportunity 
at various times during life. This need for repeated coun
seling is natural and should, not be considered as either a • 
sign of regression nor neurosis (Olshansky, 19 62).

It would seem after some careful deliberation, that 
spaced and repeated feedback counseling should be viewed not



as a luxury, but as an integral part of the function of a 
diagnostic service. To invest substantial and valuable re
sources into the diagnostic process, and to ignore the need 
for additional counseling appears wasteful. If counseling 
is not adequate, the client not only may go elsewhere, but 
may harden defenses to make the- process of acceptance even 
more difficult (Wolfsenberger, 1965).

Studies have shown that many persons place them
selves, or are placed, in relatively passive roles in their 
relationships with medical professioanls. Decisions made by 
the physician, or thus perceived by the client, are not ex
perienced as being one’s own. Like other alien thoughts and 
feelings, these tend to not be integrated into the cognitive 
and affective aspects of one’s functioning (Sanford, 1973).
In the short run, clients may be pleased to have difficult 
decisions seemingly taken out of their hands. On a long-term 
basis however, it is self defeating for it reinforces a sense 
of inadequacy, incompetence, and helplessness. One of the 
principle therapeutic functions that the genetic counselor . 
can perform, then, is to help the client move, from a rela
tively passive role to an active psychological place 
(Sorenson, 19 71).

In view of the changing role of the genetic coun- 
selor, it is recommended that physicians be relieved of the
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responsibility of in-depth genetic counseling. The use of 
individuals educated in genetics and counseling seems to be 
a more efficient and viable alternative.

Summary
It is clear from the research reviewed, that amnio

centesis and prenatal diagnostic studies are safe and re
liable. It is also apparent that the scope of genetic 
counseling does not equal the ever-increasing range and depth 
of diagnostic capabilities. Professional counseling, com
bined with follow-up guidance and educational programs are... 
indicated to meet increasing public needs and curiosity.
The communication and understanding of this information at 
the patients level is poorly matched to the ability to detect 
minute genetic abnormalities.



CHAPTER 3

METHODOLOGY

Chapter three will present the methodological ap
proach utilized, in this descriptive study. The components
of the method are as follows:

1. A description of the sample of subjects;
2. A description of the instrument;

■ - .3... The procedure. \

Description of Subjects 
The Department of Obstetrics and Gynecology of the 

Arizona Health Sciences Center is a referral center for am
niocentesis and prenatal diagnostic studies. Ordinarily, 
the patients are seen for genetic counseling by the physician 
performing the amniocentesis shortly before the procedure.
Any questions about the procedure are answered, and the pa
tient is asked to complete the "Informed Consent Form for 
Amniocentesis,'and Chromosome Analysis" (see Appendix A).
After the procedure the woman and her family are invited to 
tour the cytogenetics laboratory, to offer more information 
about the process the amniotic fluid will follow. On occa
sion, a sample of amniotic fluid will be received from out of 
town, although in-person referrals to the center are en
couraged. ‘

21
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A total of 6 65 amniocenteses have been performed for 

prenatal"genetic studies. Of these 665 patients, 14 abnormal 
results and six karyotypes indicating untoward sex were 
found by this process. All six patients with an X-linked 
disorder elected to artifically terminate the pregnancy when 
a male karyotype was discovered. Of the 14 patients who had 
abnormal test results, six elected,,ifeo have an artificial 
termination of the pregnancy (five trisomy 21 and one tri
somy 18); one carried to term a fetus with trisomy 21, one 
carried to.term a fetus with a XXY karyotype; five carried 
to term a fetus with a balanced translocation; one patient 
miscarried at 18 weeks a fetus with trisomy 18.

Of these 665 women seen for amniocentesis, question
naires were sent to 42 8 and 2 47 responded to the ques
tionnaire comprising the toral sample for this study. Of the 
respondents, two had elected for artifical termination of the 
pregnancy, one had carried a trisomy 21 fetus to term and one 
had had a miscarriage at 18 weeks of a trisomy 18 fetus.

. All of the participants in. the sample were women, had 
undergone the.medical.procedure .qf amniocentesis, at the . 
Arizona Health Sciences Center, and had received genetic 
counseling.from the physician performing the procedure. The 
age range of the respondents was between 24 and 46, with 73% 
of the women 35 years of age or older.
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Description of the Instrument 

This instrument was developed to ascertain the impact 
of amniocentesis and subsequent cytogenetic studies on the 
thoughts, feelings and attitudes of women and their families. 
The questionnaire used in this study was developed by the 
staff of the Laboratory of Medical Genetics in collaboration 
with the Department of Obstetrics and Gynecology and a 
clinical psychologist at the University of Alabama, . 
Birmingham (Finley et al., 19 77). Permission to use 13 of 
the 33 items on the original questionnaire was obtained from 
the authors of the questionnaire and the publication in 
which the 13-item questionnaire appeared (see Appendix B).

, Question one dealt with the various reasons a woman 
may find the test advisable. Question two sought information 
on how the subject first found out about amniocentesis. 
Question three was developed to ascertain the family physi
cian's attitude concerning amniocentesis.

Numbers four and five dealt with the contrast per
ceived between the family physician and the physician 
performing the amniocentesis in their explanations of the 
procedure. Question Six requested information about the 
physical .problems following amniocentesis. The seventh and 
eighth questions were developed to ascertain differences : 
between concerns prior to amniocentesis and a repeat of the
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procedure. Question nine dealt with the woman’s thoughts on 
termination of pregnancy'in the case of an abnormal finding.

The husband's reaction to the wife's amniocentesis 
was asked in question 10, while the 11th inquiry sought 
family planning information in asking if the pregnancy had 
been planned because of knowledge of the availability of the 
test. Questions 12 and 13 were included to test the confi
dence the woman would have in amniocentesis, by asking if she 
would use the procedure again and about her recommendations 
to frJLends.

Perceptions of the cytogenetics'laboratory tour were 
sought in question 14, while questions 15 and 16 dealt with 
the health of the.child at birth and later. Question 17 
asked for suggestions for improvement of the procedure and 
prenatal studies.

Questions five, 14, 15 and 16 were added to the 
original 13 to incorporate the follow-up form presently used 
by the cytogenetics laboratory of the Arizona Health Sciences 
Center. - -

Although, the instrument has hot. been . extensively 
tested, there was ample content validity for this study as 
expectations can be determined from a search of related lit
erature.

The researcher observed reliability along several 
lines: all participants were aware that their participation
was voluntary; the purpose of the study was defined on the
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Human'Subjects Consent Form attached to the questionnaire 
(see Appendix B); participants appeared to take adequate 
time to respond to the questionnaire.

Procedure
Information on women who had undergone amniocenteses 

was obtained from the cytogenetics laboratory at the Arizona 
Health Sciences Center. Addresses and additional information 
were obtained from the medical files of the Arizona Health 
Sciences Center under j:he direction of Harlan Giles, M.D. 
and Lewis Shenker, M.D. .. . - - '

Of the 665 women receiving amniocenteses between the
years of 197 3-7 8, addresses for 47 8 women were available.
Each woman was mailed a questionnaire, "Human Consent Form" 
and a return envelope (see Appendix B). Two hundred and 
forty-seven questionnaires were returned completed. Ninety- 
eight were returned indicating a wrong address.

Percentages were used to report the demographic data 
obtained. These percentages were determined by the number of 
women responding to a particular item divided by the total 
number of respondents to an 'item. A

Summary
All of the participants in this descriptive study

were women who had undergone the procedure of amniocentesis
at the Arizona Health Sciences Center. All of these women

I
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received genetic counseling from the physician performing the 
amniocentesis, before the actual procedure.

The questionnaire utilized in this descriptive study * 
was developed to ascertain the impact of amniocentesis and 
subsequent cytogenetic studies on the thoughts, feelings and 
attitudes of women who had undergone amniocentesis.

Four hundred and seventy-eight questionnaires,
"Human Consent Forms", and return envelopes were sent. Two 
hundred and forty-seven questionnaires' were completed and 
returned..



CHAPTER. 4

RESULTS

Of the women who received questionnaires, 65% re
turned fully' completed forms within -eight -weeks . The major
ity of respondents expressed approval and appreciation for
prenatal diagnosis, however, there were also some important 
criticisms and several suggestions.

The three major reasons'for referral, as indicated 
on Table 6 were:

1. A maternal age of~3 5 years' of more (73%);"'
2. Other reasons (22%), such as:

a. Exposure to medication thought to cause spina 
bifida,

b. Exposure to spray adhesives,
c. Paternal age,
d. History of Hurler syndrome, and 

". e. Testing for RH sensitivity; .
' ' 3. A previous child with a chromosomal abnormality ' 7

(11%).

As shown in. Table 7, a physician suggested the pro
cedure to slightly more than half of the patients (52%), 
while a larger number of women first learned of the procedure



through mass media, such as reading or television (55%). In 
spite of this there were numerous requests for more public 
education.

Table 6. Distribution 
Referral

of Survey Respondents' Reasons for

Reason for Referral
% of Sample 

Sample (Total=247) *

Number of 
Respondents to 

Each Item

Maternal Age 73% 181
Previous Child with 
Chromosome Abnormality 11% 27

Wife/Husband Known 
Translocation Carrier 1% 3 .

Carrier of an X-linked 
Disorder 1% 1

Previous Child with 
Neural Tube Defect 4% 11

Wanted to Know Sex 
of Baby 2% ' 4
Other 22% 54

* More than one answer-;was ■ allowed



Table 7. Distribution 
Sources

of Survey Respondents *
29

Informat ion

Source
% of Total 

Sample (Total = 242)*•
Number of 

Respondents to 
Each Item

Obstetrician/family 
Physician ; 52% 129

Medical Geneticist 8% 19
Pediatrician . 1% 3
Teacher 2% 4
Read about if 44% 108 .
Television " 11% 26
Friend ' 7% 17
Other 6% 15

* More than one answer was allowed

With regard to the referring physicians' attitudes: 
83% of the women perceived that the physician was in favor of 
amniocentesis; 12% perceived the physician as neutral and 5% 
perceived that the physician was opposed to amniocentesis 
(see Table 8).
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Table 8. Distribution of Survey Respondents’ 

Physician Attitude
Perceived

Perceived Attitude
% of Total 

Sample (Total=247)
Number of 

Respondents to 
Each Item

In Favor 8 3% 205
Neutral 12% 30
Discouraging 5% 12

Examination of women’s perceptions of how the refer
ring physicians explained the procedure and what amniocen
tesis could show, revealed that 84% of the women felt that 
the referring physician explained the procedure, and 16% felt 
that the procedure was not explained. Ninety-three percent 
of the women felt that the referring physicians explained 
what the amniocentesis would show while seven percent did not 
feel the explanations were adequate. On Table 9 these re
sults are compared with results from question five (the 
women’s perceptions of how the physicians performing the am
niocenteses explained the procedures and instructed them 
about what the tests could show).
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Table 9. Distribution of Survey Respondents' Perception of 

Physicians' Explanations

Referring Physician Physician Performing Test

Perceived Physician 
Explanations

% of 
Total 

Sample*

Number of 
Respondents 
to Each Item

% of 
Total 

Sample*

Number of 
Respondents 
to Each Item

Explained Procedure CD -F dP 189 99% 243
Did Not Explaip. 
Procedure 16% 35 1% 2

Totals 224 245

Explained- What , Test 
Would Show ' 93% 164 ' 99% ' 191
Did Not Explain What 
Test Would Show 7% 12 1% 1

Totals 176 192

* Total varied for each response

Table 10 indicates that 7 6% of the women had no prob-
lems with, amniocentesis, 24% experienced problems in the form 
of: bleeding (2%);. leaking clear fluid (2%); abdominal
cramps (13%) ; fever (1%) ; miscarriage (1%) and other (2%).

The major concerns of women prior to amniocentesis 
were as follows: whether a test would show an abnormality
(51%); possible injury to the fetus (50%); the possibility of 
having to make a decision about abortion (44%); pain (23%) 
and possible miscarriage (23%) (see Table 11).
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Table 10. Distribution of Survey Respondents' Problems

Following Amniocentesis

Problems
% of Total 

Sample (Total=2 4 7)
.Number of . 

Respondents to 
Each Item

No Problems 76% 185
Had Problems'. 24% 62
Bleeding 2% 4
Leaking of Clear 
Fluid 2% 6

Abdominal Cramps 13% 33
Fever 1% 1
Miscarriage 1% 2
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Table 11. Distribution of Survey Respondents' Concerns

Prior to Amniocentesis

Concerns
% of Total 

Sample (Total=247)*
Number of 

Respondents to 
Each Item

Unknown Aspects 13% 33
Injury to Fetus 50% . 124
Pain 23% 57
Miscarriage 23% 57
Injury to Mother 3% - 8
Possibility, of TAB 44% . ' : 108
Results of Test 51% 125
No Concern 5% 12
Other

\
1% 3

* More than one response was allowed

Projecting what their concerns would be if they were 
to’have amniocentesis and prenatal.genetic studies in subse
quent pregnancies, fewer women would be concerned about: 
pain associated with'the procedure (6% ) ; fetal injufy occur
ring as a complication (35%) and possible miscarriage (18%) 
(see Table 12).
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Table 12. Distribution of Survey Respondents’ Concerns

About Subsequent Amniocenteses

Concerns
% of Total - 

Sample (Total=247)*
Number of 

Respondents to 
Each Item

Pain 6% 14
Having Fluid '• Drawn 
More Than Once . 8% 19
Injury to Fetus 35% 87
Miscarriage 18% 44
Possibility of TAB 4 5% ' 111
Results of Test 46% 113
Different Physician 2% 4
No Concerns 10% . 24

* More than one response was allowed

The policy established by the National Foundation 
March of Dimes concerning prenatal diagnosis was available to 
woinen at risk without any conditions or stipulations regard
ing their attitudes toward abortion. In response to question 
nine, 61% of the women stated they would elect to have the 
pregnancy terminated if the results indicated an abnormal 
fetus. One respondent wrote that she had "since corrected 
her morals", upon the birth of her child. Nine percent in
dicated that regardless of the results, they would end the 
pregnancy. Two of these women mentioned financial and



emotional preparation' as the reason for having amniocenteses. 
Thirty percent were undecided, indicating a special need for 
follow-up counseling for these women and their husbands 
should the test results predict an abnormal fetus (see Table 
13).

Table 13. Distribution of Survey Respondents' 
About Abortion . ■

Feelings

Abortion for 
Abnormal Fetus

% of Total 
Sample (Total=247)

Number of 
Respondents to 

Each Item

Yes 60% 151
No 9% •22
Undecided 30% 74

As Table 14 shows, .6 8% of the husbands were strongly 
in favor of the test. The husbands who had hesitations 
(14%) were primarily concerned for the welfare of their wives 
and the fetuses..The two husbands who strongly disapproved 
were opposed to therapeutic abortions. The fact' that the 
husband and wife may have differing opinions on the issue.of 
therapeutic - abortion- brings-up an - important ~ point 7”"Both par
ents should be encouraged to attend counseling sessions as 
•the decision that may be made as a result of the test have 
emotional and far reaching implications.



Table 14. Distribution of Survey Respondents' Spouse 
Reaction's

Reactions
% of Total 

Sample (Tptal=247)
Number of 

Respondents to 
Each Item

Strongly in Favor 64% 160
Hesitations 12% 29
Strong Disapproval ■ . 1% 2
No Opinion 2% 6
Your Decision 16% 38
Physicians Decision ; : ■ ' v; ' 4% ' 9
Other 1% 3

The availability, of the test influenced very few of 
the couples in their decision to plan a pregnancy (13%). Of 
the women who became pregnant because of the availability of 
the test, 24 of the 3 2 women had previously had children with 
chromosomal defects or neural tube defect (see Table 15).

Most of'the women found that the experience was 
favorable^ as evidence by questions 12 and 13: "Would you
have the test again?" ; "Would you recommend others to have 
this test?"...-Eighty-six - percent-said they would-have the test 
again, while four percent would not and ten percent were un
decided. Ninety-eight percent indicated that they would rec
ommend others to have this test while two percent would not.
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Table 15. Distribution of Survey Respondents' Use of

Amniocentesis

Number of
Became Pregnant %'of Total Respondents to
Because of Test Sample (Total= 247) Each Item

Yes 13% 32
No 87% 215

Eighty-six percent of the women toured the cytogene
tics laboratory. .All but two (1%) of the women found the 
tour helpful. Many wrote on the questionnaire that they much 
appreciated this service.

In questions 15 and 16 the health of the child at 
birth and the subsequent health of the child was asked. 
Ninety-six percent of the women responded that the health of 
the child at birth and subsequent health had been good. Nine 
of the women (4%) reported that there had been problems. One 
child had been born with neurological problems, another had 
been born with heart problems (atrial septal defect and open 
patent ductus);' one: child died at f our-and-a-half months • . 
(cause of death unknown); two of the women had had therapeu
tic abortions for trisomy 21 fetuses; one trisomy child was 
carried to term after prenatal diagnosis; one child was born 
with hydrocephaly; one miscarriage of a trisomy 18 fetus 
occurred at 18 weeks.
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The responses to question 17 telling what could be 

done to improve the experience of amniocentesis have been 
divided into five main groups (see Table 16). Women who felt 
the experience had been good, had no suggestions or left the 
question blank, accounted for 3 9% of the respondents and 
were grouped under, "No Suggestions/Blank."

Table 16. Distribution of Survey Respondents’ Suggestions 
for Procedure Improvement

Suggestions
% of Total.

' Sample (Total=247)
Number of 

Respondents to 
Each Item

No Suggestions/Blank 39% 96
Education/Counseling 28% 68
Time Factor 15% 36
Follow-up 9% 23
Miscellaneous 10% 24

' Responses from women who asked for mote information,
who were confused,.who filled in misinformation or-indicated; 
a need for emotional support, were grouped under "Need for 
Education/Counseling." These women comprised 28% of the 
sample. Fifteen percent of the women expressed dissatisfac
tion with the amount of time required for the test (three



to four weeks) and were grouped under "Dissatisfaction with
Time Factor.

The women grouped under "Follow-up" included those 
who requested a sonograph picture or a copy of the child's 
karyotype, women whose test results had been abnormal, and 
those cases in which the fetus was aborted or the child was 
born dead.

Women who had experienced some sort of discomfort,
. who felt the ride to Tucson was too long, or who did not want

%
to have to wait in the waiting room etc., were grouped under 
"Miscellaneous" and comprised 10% of the sample.



CHAPTER 5

DISCUSSION

Assessment of the results of this study revealed 
some important information about women undergoing amniocen
tesis and prenatal genetic studies.

Consistent with previous literature was the finding 
that 7 3% of the women were referred for'amniocentesis because 
of maternal age, as the number of disorders increases with a 
maternal age of 3 5 years or older. The unusually high figure 
of 22% for "Other" may indicate a need for more in-depth 
education about the reasons for the test. The slight in
crease in women having amniocenteses because there were pre
vious children with chromosomal defects (11%) may be a 
reflection of genetic education and/or improved diagnostic 
procedures.

The high percent of women (55%) who learned about 
amniocentesis from either reading and/or television indicates 
the surge in public education. The advanced age of more than 
half of the subjects may show a heightened motivation to seek 
information in this area. Other studies have indicated that 
a greater number of women receiving amniocentesis have col
lege and/or graduate degrees. Although the difference is 
small, more women heard about amniocentesis through the

40
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media (television and reading) than from their family physi
cians or obstetricians (52%). This fact might be due to the 
high motivation factor, or perhaps^ there are some physicians 
who are not aware of the procedure or of the population of 
women who should be considered for amniocentesis.

Most of the women.perceived the physicians' attitudes 
being in favor of amniocentesis (83%), which was an increase 
when compared to other studies. This would be expected, as 
each year more and more amniocenteses are performed without 
problems.

The differences between the referring physician and 
the physician performing the test, in their explanations of 
the procedure and what the test could show, was not surpris--- 
ing. The physician performing the test explained the proce
dure to more, women (99%) than the referring physician (24%), 
and also instructed more women (99%) on what the test could 
show. Again, it would appear there is a need for physician 
education in the actual mechanics of the procedure and the 
various disorders which can be detected in amniotic fluid.

With.the increasing use of the sonograph/ultrasound, 
many women experience no problems with amniocentesis. This 
study supports with 76% of the women indicating no problem, 
and 2 4% experiencing some problems. Two of the women 
miscarried, one within a month of the procedure and the
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other, six weeks later. The most common problem was abdom
inal cramps which disappeared within 24 hours.

When looking at the data on women’s concerns prior 
to amniocenteses, one can see how an extended support system 
would be a necessity in any prenatal studies program. The 
areas of highest anxiety were: the results of the test
(51%); the possibility of injury to the fetus (50%); the pos
sibility of abortion (44%). These were also the top areas of 
concern in the question of subsequent amniocenteses. Result . 
of the test was the area of most anxiety for 4.6%, possibility 
of abortion was the next greatest concern at 45%, while in
jury to the fetus stood at 3 5%. Perhaps having had the ex
perience before accounted for the drop from 45% to 35%.

The relatively high percentage of women who were 
undecided about aborting an abnormal fetus (30%) indicates 
another issue to be considered when establishing extended 
counseling for amniocentesis patients. Many women made the 
comment that once they had "felt life", abortion-became a 
very confusing issue that "to have to go through with it 
would be difficultif not. impossible." ... ...

A look at the reactions of the husbands in this sam
ple indicates that over half (64%) are strongly in favor of 
the test.- The 12% who-registered hesitations were primarilyr 
concerned with the safety of the mother and fetus. It would 
seem important to structure the counseling sessions so that
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both of the prospective parents, and their choice of other 
family members, could be included. The long range_and emo
tional content of genetic issues stress the vital importance 
of extended support in the form of counseling and family 
education.

Only 13% of the women planned their pregnancies know
ing that amniocentesis and prenatal diagnosis were available. 
Many of the women wrote comments like, "I was completely 
surprised by this pregnancy"; "No!"; and "Why would I do 
that?" Consideration should be taken that. 73% of these women 
were referred for maternal age reasons, while only 16% of 
these women had previously had a child with a chromosomal 
abnormality (11%) or a neural tube defect (4%) , or was a 
known translocation carrier (1%). Not many women plan to 
have a child after 35 years of age, as the family is usually 
seen as established by this time.

It. is interesting to note the difference in answers 
when looking at questions 12 and 13: "Would you have the 
test again?" and "Would you recommend that others have the 
. test ?".;/.. Eighty-.six percent said they would have the. test, 
again, and 98% said they would recommend the test for others. 
Four percent of the women stated that they would not have the 
test again, while only two percent said they would not recom
mend the test for others. This disparity could perhaps be 
explained by the 10% of women who were undecided about under
going another amniocentesis.



The tour of the laboratory was commented upon in over 
half of the questionnaires. The personal touch was- well 
appreciated, and it would be suggested that this be included 
in any genetic counseling program.

Close examination of the responses to the item asking 
for improvements and suggestions certainly indicates a need 
for extended counseling. Thirty-nine percent of the respon
dents felt the experience had been great, had no suggestions 
or left the item blank, indicating no comment or no problems. 
This is an impressive amount when one considers the women had 
only one counseling session 30 minutes prior to the-amniocen
tesis and a tour of the cytogenetics laboratory shortly 
after the procedure. This leaves 62% of the women with a 
need for further counseling, further support, or further edu
cation.

Twenty-eight percent of the women stated a need for 
counseling or further education. Many women wanted more 
literature, special classes or more time with the physicians. 
Several women indicated that more physicians need to be ed
ucated about amniocentesis ..and prenatal studies.

Fifteen- percent of the women were uncomfortable with 
the three to four week Wait for results, calling for an ex
tended support system that could deal with anxiety and fears 
felt during this time.
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Nine percent of the respondents demanded some type 

of formal follow-up. These women asked for the ultrasound 
pictures or copies of the children’s karyotypes. The women 
who had experienced a .miscarriage, an abortion, a death or 
serious problem since the birth of the child, or the birth of 
a child with some genetic problems, warrant additional con
tact.

The 10% grouped under "Miscellaneous" were all cases 
in which additional support would have been helpful.

. , / Summary . . -
The purpose of this descriptive study is to determine 

the psychological implications of amniocentesis and prenatal 
genetic studies. Two hundred and forty-seven women who have 
undergone amniocenteses comprised the total sample. These 
women were referred for amniocentesis for various reasons. 
These reasons were:

1. Maternal age over 35;
'2.. A previous child born with a chromosomal defect;

. 3. A previous child born with a neural, tube defect;
4. - A mother who carries an X-linked disorder; . ' '
5. One parent who’s known to be a translocation carrier.

The instrument is in the form of a questionnaire that 
has been used in a previous study. The questionnaire was 
developed to measure the psychological implications and per
ceptions of women undergoing amniocentesis.
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The sample studied was representive of women under

going amniocentesis as'discussed in previous literature.
Most women experienced no problems with the procedure, would 
abort a fetus with a serious genetic disorder, and felt that 
additional counseling and/or education was needed. .These 
findings support the idea that a trained individual could 
offer much needed genetic education and support.

Re commehdations
For others wishing to extend the findings of the 

present study, these modifications are offered:
1. Establish a method for obtaining more profile in

formation to include:
a. Age at the time of amniocentesis;
b . Number of children at the time of the procedure;
c. Level of education of the parents;
d. Profession of the parents;
e. Number of amniocenteses experienced by the 

mother.
2. Include a variety of question for the husband such

a. "What are your biggest concerns prior to the 
amniocentesis ?";

b . "What would be your concerns if another amnio
centesis were recommended?" ;
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c. “Would you want your wife to have an abortion

!
if a serious genetic problem was found?"

The facts and figures of this descriptive study have 
been presented. But the most convincing testimony is prob
ably in the responses of the participants. One woman wrote, 
"My experience of the actual physical part was fine and I 
have no suggestions for improvement. However, before and 
after the test (before the results came back) I had some dif
ficult psychological-moral conflicts, regarding the *what- 
ifs.’ For me, to have ended the pregnancy would.have been a 
very difficult and painful thing to do. I suspect other 
women must have similar conflicts in their minds. Perhaps 
some optional counseling might be helpful."



APPENDIX A

INFORMED CONSENT AND RELEASE FOR 
AMNIOCENTESIS AND CHROMOSOME ANALYSIS*

Permission granted by Louis Shenker, M.D., Arizona Health 
Sciences Center, Tucson, Arizona.
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U N IV E R S IT Y  OF A R IZ O N A  
A R IZ O N A  M EQ IC A L C ENTER  

U N IV E R S ITY  H OSPITAL  
Tucson. Arizona 85724

Department of Obrtetrics-Gynecology &  Pathology

INFORMED CONSENT AND RELEASE FOR 
AMNIOCENTESIS AND CHROMOSOME ANALYSIS

Spanish Version on Reverse Side Read, Understood, and Signed by Patient and Spouse □

We, the undersigned, have requested Dr_______________________   the Arizona Medical Center, and its Cyto
genetics Section, to attempt to perform a chromosome analysis on our unborn child. We understand that the cells re
quired as a basis for such an analysis are obtained in amniotic fluid by a trans-abdominal amniocentesis procedure 
which involves penetration of the mother's abdominal and uterine walls by a hypodermic needle, and removal of 
amniotic fluid.
The following points have been explained to us and we understand and accept them:
1. That although trans-abdominal amniocentesis is a proven technique which has been used extensively and hazard 
to the mother of the fetus is considered to be extremely small, it cannot be guaranteed that the procedure will 
not cause damage to the mother or the fetus or initiate premature labor, possible resulting in spontaneous 
abortion.

2. That any particular attempt to obtain amniotic fluid by trans-abdominal amniocentesis may be unsuccessful.
3. That an attempt to obtain a viable tissue culture from the cells of any particular sample of amniotic fluid may 
be unsuccessful or the chromosome preparations may be of poor quality and unusable.

4 That, although the likelihood of a misinterpretation of the chromosome karyotypes in this case is considered to 
be extremely small, a complete and correct diagnosis of the condition of the fetus based on the karyotypes 
obtained cannot be guaranteed. '

In full recognition of these possible hazards and limitations of the techniques and interpretations involved in the 
chromosome analysis of our unborn child, we elect to have the analysis attempted and hereby request that the stated 
procedure be performed.
In consideration of the attempted performance of this analysis, we hereby release Dr------------------- -
the Arizona Medical Center, its Cytogenetics Section, and all personnel under the direction of said doctor who have 
participated in this amniocentesis procedure, from any liability for any injury, either physical or mental, which might 
be sustained by either of us or our unborn child as the result of the facfors and hazards of techniques and evaluations 
involved in this diagnosis as hereinabove set forth, and hereby assume all risks inherent in the procedure.

Date.:___
WITNESS:

SIGNED:
Mother_
Father _

UH  3-01-25 (Rev. 10-751
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Participant's Reaction to' Amniocentesis 
and Prenatal Genetic 'Studies

I am requesting your voluntary participation in the comple
tion of this questionnaire. The purposes and objectives of 
this study are to determine the results of the genetic educa
tion you received as a result of your amniocentesis. If you 
decide to participate, please answer as many of the questions 
as you are able to answer with confidence. You do not have 
to answer all of the questions." Completion of this ques-. 
tionnaire will indicate your consent as a willing participant 
in this study. All data received will be treated with ano
nymity and confidentiality. You are free to withdraw from 
the study at anytime.

(Name of individual responsible for 
•questionnaire)



52
1. The re as on you had this test was:

a. You were 35 years - of-age or over . ___
b. You had previously had a child with a chromosome

disorder such as Down’s sydrome (or mongolism)
c. You or your husband are known to carry a balanced 

chromosome translocation
d. You are a known carrier of an X-linked disorder such 

as hemophila or Duchenee’s muscular dystrophy which 
you could pass on to your sons

e. You had previously had a child with an open spine or 
large head

f. You wanted to know the sex of your baby
g. Other

2. How did you first learn about amniocentesis (getting
fluid from around the developing baby) and prenatal 
diagnosis of genetic defects?
a. Local obstetrician or family physician
b. Medical geneticist
c. Pediatrician
d. " Teacher
e. I read about it
f. A friend told me about it
g. I heard about it on television
h. Other

3. How would you classify your local doctor’s attitude
toward the test?
a. In favor and encouraging
b. Nautral
c. Not in favor or discouraging
d.' Never heard of test

4. Did you local doctor explain what the test would be like
and exactly what the test would show?

• '' ' aY He did explain the procedure . ; ' " ~
b . He did not explain the procedure
c. He did explain what the test would show
d. He did not explain, what the test would show

5. Did the doctor performing the test explain what the test
would be like and exactly what the test would show?
a. He did explain the procedure
b. He did not explain the procedure
cl He did-explain what the test would showd. He did not explain what the test would show
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6. Did you have any problems following the amniotic tap?

a. No
b. Yes
c. If yes, what
d. Bleeding
e. Leaking of clear fluid vaginally
f. Abdominal cramps
g. Fever
h. Mis carriage
i. Other

7. Before the withdrawal of fluid, what were your greatest 
concerns about the test?
a. Unknown aspects of. the test

' b. Afraid the test would be painful
c. Possible injury to fetus
d. Possible mis carriage

. e. Possibly injury to yourself
f. Having to decide whether or not to artifically end 

the pregnancy
g. Results of the test
h. No concern
i. Other

8. If you were to have this test again, what would be your 
greatest concerns?
a. Pain associated with the procedure
b. Having to have fluid withdrawn more than once
c. Possible injury to the fetus
d. Possible miscarriage
e. Having to decide about ending the pregnancy
f. The results of the test
g. Doctor other than own during test
h. No- concerns

9. When you first came., to have the amniotic fluid with
drawn ,' did-you plan to end' the pregnancy if the test ;- 
showed you were carrying an abnormal fetus?
a. Yes
b. No
c. Undecided
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10. What was your husband's first reaction to your having 

the test?
a. He was strongly in favor
b. He had hesitations
c. He strongly disapproved
d. He had no opinion
e. He felt it was your decision
f. He felt the decision should be left up to the

doctor
g. Other

11. Did you decide to become pregnant because you knew this 
test was available?
a. Yes
b. No

12. If you became pregnant again, would you have this test 
again? ■ \ - .I.. / - ... • ‘ :
a. Yes
b. No
c. Undecided

13. Would you recommend others to have this test?
a. Yes
b. No

14. Did you find the tour of the lab helpful?
a. Yes
b. No

vl5>.; How did you find the health of your baby at birth?

16. How has the child's health been since?

17. What do you think could be done to improve the experi
ences of having amnidtic fluid removed and chromosome 
or other studies done? .
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