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INTRODUCTION

Prenatal diagnosis for the purpose of detecting birth defects has
become an established, frequently performed practice in the last
decade. Numerous studies (1 - 10) have documented the safety and
reliability of this procedure. However, only limited work has been done
on the effectiveness of the concomitant genetic counseling. While
individual genetic counselors have received occasional feedback from
their own clients, this information is often limited to what is
volunteered, and has not been actively sought by the counselor.
Feedback gained in this way does not usually appear in the literature.

The objectives of this study are: (a) to determine the levels of
genetic knowledge retention among couples who have undergone genetic
counseling prior to amniocentesis; (b) to determine couples' anxiety
levels at various stages of their amniocentesis experience; (¢) to
assess the degree of correlation between Tevels of knowledge retention
and anxiety; (d) to identify items which are the strongest indicators of
knowledge retention and anxiety; and (e) to seek ways of improving

couples' level of knowledge retention and of decreasing their anxiety.
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LITERATURE REVIEW

I.  Studies Related to Genetic Counseling in Prenatal Diagnosis

Finley et al (11, 12) mailed a questionnaire to 267 amniocentesis
patients after their pregnancies were completed. Eighty-four percent
were returned. The que;tions concerned the patient's reason for
referral, complications resulting from the procedure, where the patient
first learned about amniocentesis, and family attitudes towards this and
future pregnancies. Although the questions were not designed to measure
the effects of genetic counseling, the results were useful because they
elicited patients' responses to many aspects of amniocentesis. In
particular, the results, although subjective, indicated that “the
majority of the women found the experience reassuring, would recommend
it to others, and would seek it again with another pregnancy."

Chervin et al (13) conducted a sma]1ér survey. Questionnaires were
mailed to 67 patients who had undergone amniocentesis. Of these, 31
(46%) responded. This low return rate and their failure to include the
questionnaire in their paper prevents any meaningful statistical
analysis. However, the report does include subjective responses by the
patients, who felt that counseling was generally "reassuring," "helpful®
and "clearly explained." Most women found the four-week wait for the
results to be the "most serious and basic problem.”

Sager (14) conducted a study of 85 couples undergoing prenatal
diagnosis for a wide variety of indications. Her work focused on
anxiety and various psycho-social aspects of amniocentesis, and was

approached from the viewpoint of social work intervention. This social
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work occurred in half the participants, and took place after the
amniocentesis, and before the results were known. Anxiety scores in the
intervention group were found not to be different from the control
group. Other variables were also considered, which were either
demographic, or were not compared before and after the social work
intervention. This study is useful because it demonstrates that social
work intervention does not reduce anxiety levels during the month-long
wait for the amniocentesis results. However, it contributes 1ittle to
our knowledge about the effects of genetic counseling because this was

not the focus of the research.

II1. Studies of Genetic Counseling Outside Prenatal Diagnosis

A.  Studies of Different Genetic Disorders

Leonard et al (15) focused on genetic counseling of families with
cystic fibrosis, phenylketonuria, (PKU) and Down syndrome children. The
authors presented the results of parental interviews, which were based
on questionnaires designed to determine parents' level of knowledge
about the child's disorder. Their results indicated about 50% had a
"good" level of knowledge after counseling, about 25% had "gained
something" from the counseling, and 25% learned very little. The
differences were attributed in part to the variations in the manner of
counseling and the skills of the physician, as well as the counselees'’
prior knowledge of biology. If the counseling techniques had been
standardized, some of the variation could have been eliminated. Their
work did suggest that couples' reproductive attitudes are determined

more by the burden of the disorder in question than by an exact risk of
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recurrence.

Carter et al (16) and Emery et al (17), who studied a wide variety
of disorders, concluded that most couples appeared to understand the
information received during counseling. The work of Reynolds et al
(18), which supports this finding, found that self-referred counselees,
and those in the higher social classes, had better understanding. No
correlation was found between the degree of understanding and the level
of risk, or time elapsed since counseling.

Hsia and Silverberg (19) conducted a follow-up study in which 131
counselees were surveyed for their recollection of genetic risks, and
their judgment of the value of counseling. Seventy seven percent
correctly remembered their chance of having a healthy baby, while only
3% totally misunderstood the risk. Many of the counselees received a
written account; this group had better retention of the genetic data,
better perception of the counselor's non-directiveness, and better
satisfaction with the counseling.

Another study by Hsia (20) determined that 63% knew fheir risk, and
that 81% were satisfied with the counseling they received. Godmilow and
Hirschhorn (21) mailed a questionnaire 6 months to 5 years after
counseling. Half of the recipients were able to correctly state their
risk, while most of the remainder gave an underestimate. In contrast to
this study, Ives et al (22) found that 95% of patients at high risk
remembered their chances, while only 40% of those at low risk did so.
Gisi et al (23) mailed a questionnaire to 146 recipients of
counseling. Although exact figures were not given, counseling was found

to have "educated" the recipients, and apparently contributed to changes
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in reproductive plans in some families.

Antley et al (24) explored the effects of genetic counseling on
parental self-concepts. Eighteen couples who had borne a child with
Down syndrome completed a questionnaire designed to measure their self
concept. Immediately following this, they underwent genetic counseling,
after which the same form was again completed. A slightly significant
improvement in parental self concepts, particularly in the mother, was
noted following counseling. Corgan (25) conducted a similar study in
which 12 parents of children with various genetic disorders were
assessed. These results indicated a significant
(p < .05) change in parental self concept had occurred. The authors
made no mention of the structure of the counseling or whether it was
performed by the same person in each case. These potential variables
may have influenced the results, and should be considered when
interpreting their findings. A follow-up study a month or so later

would have documented or refuted the permanence of the changes.

B. Studies of a Single Genetic Disorder
1.  Studies Including Some Description of the Counseling
Session

In a study similar to their previous work (24), Antley and Hartlage
(26) assessed several effects of genetic counseling in 43 parents of
Down syndrome children. Pre- and post-counseling measures of anxiety,
hostility, depression, and self concept were obtained. Pre-counseling
scores were compared with those of normal controls, and the pre- and

post-scores were compared. Significant decreases in anxiety (p < .0005)
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and depression (p < .05) were found, while self-concept scores increased
significantly (p < .01).

These same authors (27) compared three groups of Down syndrome
parents: 1) those counseled at a university medical genetics
department, 2) those counseled by their family physician, and 3) those
who received no counse\%ng. The counseled groups scored significantly
higher on questions regarding the genetic basis of Down's, probability,
and prenatal diagnosis than those who did not receive counseling. This
study indicated that the recipients of counseling benefit by increased
awareness of the medical and genetic facts related to Down syndrome.

Parental understanding of phenylketonuria (PKU) was investigated by
Sibinga and Friednan (28). Although the parents had many opportunities
to learn about their child's disorder, only 19% gave "adequately correct
answers"when asked to write out in essay form, what they knew about
various aspects of PKU. Half gave answers which were described as
"distorted.” Parental education, intellectual status of the child with
PKU, and the child's behavioral reactions were found not to be related
to parental understanding.

Spiro et al (29) evaluated knowledge of genetic risks after
counseling was performed by doctors at their hemophilia and muscular
dystrophy clinics. About one third knew their recurrence risk. The
level of knowledge was evaluated again after counseling by paramedical
personnel; more than two-thirds knew their risk at this time. A similar
study by Emery et al (30) determined that 49 of 53 women in families
with Duchenne's muscular dystrophy clearly understood the risk.

Antley (31) showed that 46% of the parents of Down syndrome
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children were knowledgeable about the nature of the condition prior to
counseling, but 69% did not know the recurrence risk. Following
counseling, 71% understood their risk, 69% understood the nature of the

condition, and 57% thoroughly knew both topics.

2 Studies Without a Description of the Counseling Session

Reiss and Menashe (32) measured parent's knowledge of their child's
congenital heart defect. Twenty-five percent could recall the
recurrence risk one to four months after counseling. The authors
suggested that the risk figure be reiterated at subsequent visits, and
that a written description of the condition, including the risk, be
supplied in order to improve parental knowledge. Halloran et al (33)
conducted a similar study which compared counseled and non-counseled
groups of parents. The counseled group performed better on all
questions. These parents remembered the factual information much better
than those of Reiss and Menashe. Halloran et al attribute this to the
explanatory letter sent to each family. Since the follow-up contact was
made by mail, it is possible that the counseled group referred to the
letter when responding to the questionnaire.

Several authors measured parental knowledge of recurrence risks as
part of a much larger study outside the realm of genetic counseling.

1% of parents with cystic fibrosis

N

cCrae et at {34) indicated that
children fully understood the inheritance. Pearn and Wilson (35) found
that 26% of parents of Werdnig-Hoffman children knew the recurrence
risk. Mothers of children with spina bifida knew the "full implications

of further pregnancies” 49% of the time, according to Walker et al
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(36). McLucas (37), quoted in Hsia (20), found that most mothers in
families of Duchenne's muscular dystrophy did not know enough of the

genetics involved to make informed reproductive decisions.

ITI. Subjective Studies of Genetic Counseling

Subjective studies have contributed information on how families
perceive, assimilate, and respond to the factual information presented
during counseling. Lippman-Hand and Fraser (38) qualitatively analyzed
30 tape recorded or observed genetic counseling sessions. Their results

indicated that counselees "processed" the information they were given,
and usually translated the recurrence risk in ways that emphasized the
uncertainty involved. Many counselees requested guidelines for their
behavior in responding to the factual information given. Counselees
were often found to view their risks in an "either-or" (binary) form,
which suggested to the authors that the consequences of having an
abnormal child were more of a concern than the numerical chance of the
event. To some extent then, parents were found to focus on issues other
than recurrence rates when considering the consequences of subsequent
childbearing.

The role of nonverbal communication (i.e. the content and manner of
spoken interaction) in genetic counseling has been studied by Kurtz and
Riccardi (39). Fifty physician-patient interviews were videotaped and
scored for 22 nonverbal variables. Factor analysis revealed no
significant relationships between patient satisfaction and nonverbal
behavior. An additional, non-statistical study of the extreme cases in

this sample suggested that verbal and nonverbal communication between
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the counselor and counselee are both important. However, the
limitations of this latter approach need to be realized when drawing

conclusions.

IV. Genetic Counseling and Subsequent Reproduction

Several studies (15 - 17, 30, 40) measured the "effectiveness"
and/or impact of genetic counseling by noting the reproductive habits of
couples following counseling. This is a questionable criterion, for it
implies that the clients received directive counseling, and that the
counselors were attempting to see if they "succeeded" in tHeir goal.
Numerous variables can influence family planning besides genetic
counseling. Some of these are: desired family size, attitude towards
children, burden of the disorder in question, recurrence/occurrence
risk, inheritance pattern, presence or absence of other affected family
members, and religion. These variables need to be controlled before an
adequate assessment of the relationship between genetic counseling and
further reproduction can be obtained. Antley (41) discusses the role of
many of these variables in family planning following genetic counseling.

Some authors have, however, simple noted the impact of counseling
upon family planning without including this in the evaluation of their
counseling. Morris and Laurence (42) found that 22% of the couples felt
that the counselor was the strongest influence in reaching their
decision. Godmilow and Hirshhorn (21) indicated that 56% had been
influenced by counseling, while Reynolds et al (18) found this figure to
be 42%. Reid showed that 45% were influenced and 10% were undecided

about the influence of counseling.
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V. Conclusion

Many aspects of genetic counseling have been investigated.
However, none of the studies to date have systematically evaluated the
effects of genetic counseling in a large, homogenous population. The
prenatal diagnostic setting used in this research satisfies these

criteria.
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MATERIALS AND METHODS

I. The Target Population

The subjects used in this study were 200 women or couples referred
because of advanced maternal age (35 and over) to the Prenatal Diagnosis
Clinic at the University of Oregon Health Sciences Center in Portland,
Oregon. This clinic serves the entire state of Oregon, as well as
southern Washington and Idaho. The majority of patients were selected

because they lived near metropolitan Portland.

II. Instruments of Measurement

Two major variables were measured for each patient: (1) anxiety
levels, and (2) knowledge of Down syndrome and prenatal diagnosis. The
instrument used to measure anxiety levels was the State-Trait Anxiety
Inventory (STAI) developed by Spielberger et al (44). This instrument
evaluates short-term (state) and long-term (trait) anxieties. The state
anxiety scale has been shown to be sensitive to changes in anxiety over
short time intervals, while the trait anxiety scale has been shown to be
relatively insensitive to changes over long periods of time. The STAI
is short, easily used, readily understandable, and has high reliability
and validity (44).

The STAI consists of two parts, one part per page, with 20 items on

each page. The first part measures "state," or situation-specific
anxiety by asking the participants to respond to each item according to
how they feel "at this moment." The second part is designed to measure
Tong-term ("trait") anxiety, and estimates the subject's typical anxiety

level by asking them to respond to each item according to how they
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"generally" feel. Scores for state and trait anxiety can range from 20
(Tow) to 80 (high). A copy of this instrument is attached as Appendix
1.

The instrument to measure knowledge about Down syndrome and
prenatal diagnosis was written specifically for this study. It consists
of questions #1 to #13 on each of the three questionnaires, and was
designed to determine if specific facts imparted during counseling were
retained. Participants were instructed to Teave questions blank if they
did not know the answer. Guessing was permitted if they had some idea
of the correct response.

Each questionnaire (hereafter termed "Q") also contains items
designed to measure participants' level of anxiety about specific areas
of prenatal diagnosis. This is called the "Specific Anxiety" scale in
the following sections, and consists of questions #14 to #31 on Q I
(questionnaire one), and the analagous items on Qs II and III.

In addition, a number of diverse questions were included in each
Q. These inquired about participants' level of education, religion,
degree of religious affiliation, and their spouse's influence upon the
decision to undergo amniocentesis. Participants were also asked if they
would recommend prenatal diagnosis to others, whether the pregnancy was
planned because of the availability of amniocentesis, whether additional
children were planned due to the availability of prenatal diagnosis, and
what their response would be if a serious disorder was detected. After
counseling was complete, participants were asked if their questions were
answered satisfactorily. When the amniocentesis results were disclosed,

participants were asked to identify the most trying aspect, and to
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indicate whether counseling influenced their decision to undergo

amniocentesis.

Some significant differences between the three Qs were necessary.
Questions such as religion and the amount of education needed to be
asked only once, so were included in only one form. Other questions,
such as the one concerning their reaction to the counseling session,
were inappropriate for the first Q. Because many husbands participated
in the prenatal diagnosis experience, they were asked, if present, to
complete a Q each time their wife did. Husbands were not given Q III if
they were not present for either of the counseling sessions. The
husbands' forms were the same as the wives'. Items which appeared on
more than one Q were worded identically except for changes from the
present to the past tense necessary in Q III. These Qs are attached as

Appendices 2 - 4,

ITTI. Counseling Format

The information from the counseling format was used to determine
the recipients' degree of knowledge retention. Complete coverage of
each item was obtained during each counseling session. This was achieved
by referring to the following outline during counseling.

Factual information presented during counseling:

1)  An extra chromosome 21 is responsible for Down syndrome.

2) There are two chromosome 21's in each cell of most normal

people.
3) There are three chromosome 21's in each cell of people with

Down syndrome.
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8)

9)

page 19
Each couple's risk of having a fetus with Down syndrome was
indicated.
The risk of miscarriage because of the needle was described
as being very small, but unknown. The miscarriage rate
following amniocentesis was described as being about 1.5%,
and that this was considerably lower than the national
average of 3.2% obtained from women who do not undergo
amniocentesis (6).
The risk of injury to the mother was described as being very
small, but unknowh.
The disorders that amniocentsis would detect were given as:
a) Chromosome disorders.
b) Most (80 - 90%) of the neural tube defects.
Examples of disorders that amniocentesis would not detect
were given as:
a) Cleft 1ip and/or palate.
b} Club foot.
The reasons given for the ultrasound scan were:
a) To measure the fetal head size, in order to determine
the gestational age.
b) To locate the placenta.
c) To diagnose twins.
d) To locate the fluid pocket to assist in placement of the
needle.
e) To locate the fetus in order to minimize the chance that

it would be hit with the needle.
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10} Ultrasound was described as being very safe, and that there
was no known risk to the mother or fetus.

11) The cells obtained for the chromosome analysis were described
as floating freely in the amniotic fluid.

12) The amniotic fluid contains cells that are both dead and
1iving; the 1iving cells would be cultured in the laboratory.

13) If the cells in the amniotic fluid fail to grow, this does
not necessarily mean that the fetus is affected with Down
syndrome or a neural tube defect.

14) If amniotic fluid could not be obtained, no inferences could
be made about the fetus' health. Another attempt to obtain

fluid would then be made in the near future.

IV. Design of the Survey and Procedures of Data Collection

The 200 women (or couples) were randomly assigned to one of two
equal groups: (1) one routine and a second counseling session, and (2)
only a single, routine counseling session. Those with two counseling
sessions were usually seen in their homes for the first session. This
usually occurred two days to two weeks before their clinic visit. At
the beginning of the home visit, the STAI and Q I were given in order to
establish baseline knowledge and anxiety levels. After the Q was
completed, the couple (or wife if she was the only one present) was
counseled regarding the nature, purposes and risks of amniocentesis.
During their clinic visit, the couple (or wife) was counseled again.
This was usually a shorter session, in which the factual information

presented in the first session was summarized. Immediately following
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this, the STAI and Q II were given. Amniocentesis was then performed.
The STAI and final Q were given about one month later, after the results
of the amniocentesis were known. This Q was usually given in person at
the patient's home. When this was not possible, or when they lived too
far away, the third Q was mailed.

The group with only the regular counseling session was seen once
prior to amniocentesis. Upon arrival at the clinic, these couples
completed the first Q and then were counseled. From this point on, the
two groups were treated the same. The first Q that each group received
was the same, as were the second and third. Patients' questions,
anxieties, and concerns were dealt with as necessary in all counseling
sessions. All counseling was done by the author.

The state anxiety scale was always completed first, due to its
sensitivity to changes in anxiety levels over short periods of time.
This was followed by the trait anxiety scale and the Q designed for this
study, respectively. Participants were asked to complete state anxiety
scales one and two according to how they felt at that moment. " These
directions were modified slightly in the third Q to include their
feelings about the amniocentesis results?

The procedures of data collection were pre-tested on 15 couples.
Analysis of the results from these participants indicated that no major
changes in the research design or Q construction were necessary. The
order of the dtems measuring knowledge retention was altered to place
the more difficult items at the end of that section. Because these
changes were not felt to be significant, these participants were

included in the final sample.
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Vis Data Analysis

Analysis of the data gathered in this research centered around the
measurements of knowledge and anxiety levels. The other variables
assumed a peripheral role.

Participants' level of knowledge about amniocentesis was determined
by scoring questions #l1 - #13 on each of the three Qs. Each question
except #1 and #6 contained one correct answer, and was worth one point
if answered correctly, with no penalty for guessing. Question #6
contained five correct responses; each was worth 1/5 point if checked.
Incorrect choices resulted in a deduction of 1/5 point. Question #1
contains two correct responses; each was worth 1/2 point. A response to
a, b, e, h, i, or j on this question indicated a serious
misunderstanding of the material. Consequently, these were each scored
-1/2 point. The other incorrect responses, d and g, were alternate
choices to the two correct responses; no penalty was assessed for
choosing these. Negative scores on questions #1 and #6 were counted as
zero. A score of 80 - 90% indicated a "good" level of knowledge about
amniocentesis; 90% or better indicated "excellent" knowledge.

Participants' Tevel of anxiety specific to prenatal diagnosis
("specific anxiety" scale, questions #14 - #31) and their specific
concerns if amniocentesis were repeated on a subsequent pregnancy (#37
on Q IIT} were calculated by summing the numbers circled in these
sections. Analysis of the state and trait anxiety levels was performed
as described by Spielberger et al (44). Individual scores on each of
these instruments were calculated, and an analysis of variance (ANOVA)

performed to determine if any significant differences existed in the
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levels between the sexes, research groups, or the three Qs.

The instruments themselves were analyzed by performing a path
analysis and stepwise multiple linear regression analysis on each of the
three (Qs. These analyses determined which items were the most
indicative of the variable being measured, and also assessed the
relative importance of éach item. Factor analysis was also performed on
each administration of each Q to reduce the number of questions on each
instrument to a smaller group of “source variables" accounting for the
observed interrelations in the data. Oblique rotation was used in order
to achieve the best possible separation of factor loadings. Data for
the path analyses were first transformed into Ridit values, as described
by Bross (45) and Lu (46). A1l analyses of the instruments were
performed separately for men and women on each administration in each
research group.

The miscellaneous questions (listed on page 17) were scored by the
direct counting of responses, and where appropriate, comparisons will be
made by calculating the mean and standard deviation.

tach of the three measurements of knowledge retention were compared
via correlation analysis to all levels of state, trait, and specific
anxjeties, and specific concerns. This measured the degree of
association between the levels of knowledge and anxiety. The changes in

knowledge levels were also compared with anxiety levels in the same

-]

were used:

——

manner. Three different measures of knowledge retentio:
these were the differences in knowledge levels between Qs I and II, II
and III, and 1 and III. This represents changes due to counseling, the

one month period of waiting for the amniocentesis results, and the
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overall change (counseling plus waiting period), respectively. This
determined the degree of association between knowledge retention and the

various anxiety levels.

The levels of knowledge, state and trait anxiety, and specific

concerns were compared using one-way ANOVA to determine if differences
existed between any of the following groups: ({a) presence or absence of
the husband during the clinic visit (women counseled once, all Qs), (b)
number of patients present during counseling (Qs II and III), (c)
amniocentesis results, normal versus non-normal (third Q), and (d) the
manner in which the third Q was given (mailed or in person, third Q).
Path analysis was used to analyze the relationships among the
following variables: Tlevels of knowledge, state, trait, and specific
anxieties, and specific concerns, the degree of religious affiliation,
number of years of education of both the husband and wife, and the
influence of the spouse upon the decision to have amniocentesis. This
analysis was performed on each Q separately for men and women in both

research groups.
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RESULTS AND DISCUSSION

Ly Knowledge Scores

An analysis of variance (ANOVA) was performed on all knowledge
scores. Three main effects were considered: (1) number of counseling
sessions, (2) sex, and EB) Q administration. Only the latter was found
to have a significant effect on knowledge scores (Table 1). The mean
scores (+ standard deviation) for Qs I, II, and III were: 39,57 ¢
18.79, 83.04 + 12.46, and 77.49 + 14.61, respectively. This indicates
that: (1) counseling educated the participants, and (2) most of the
knowledge gained as a result of counseling was retained until the
results were disclosed.

When interactions of the main effects were considered, two were
found to be significant (Table 1). These findings are expanded in
Tables 2 and 3. No differences were found when the means in Table 2
were compared with Scheffe's test. With the least significant
differences test, however, the scores of those counseled twice were
found to differ significantly: the women scored higher, and the men
lower than either sex among those seen once (p < .05). This indicates
that women who had two counseling sessions learned significantly more
material, while their husbands learned significantly less. It is
possible that these women appreciated the additional counseling more
than the men,.and consequently made an extra attempt to benefit from
it. Subjective observation supports this view; men appeared less
interested and more aloof during the second session than their wives.

When the means in Table 3 were compared using Scheffe's test, the



page 26
differences between each Q were found to differ significantly among
those counseled twice (p < .05). Those counseled once differed between
Qs I and 11, and I and III. No differences were found between the two
research groups on any Q with the Scheffe test, but with the least
significant differences test, these differences were significant (p <
.05). This indicates that each research group knew different amounts of
material on each Q. Inspection of Table 3 indicates that those with one
session knew more material on Q I, and less on Qs II and IIl, than those
with two sessions. The higher knowledge on the latter Qs seen in those
counseled twice can be explained by their additional counseling, while
their Tower scores on Q I may reflect the fact that Q I in this group
was administered earlier than for those counseled once. The earlier
administration may have hindered these couples from seeking information
about amniocentesis on their own prior to counseling, as some couples

have been observed to do.
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TABLE 1

KNOWLEDGE SCORES ANALYSIS OF VARIANCE

Degrees of
Source of Variation . Freedom Mean Square
Main effects
Sex 1 656.0
Counseling 1 228.0
Questionnaires 2 166,231.0 t
Interactions
Sex by counseling 1 1622.8 *
Sex by questionnaire 7 147.3
Counseling by questionnaire 2 1417.4 ¢
Sex by counseling by questionnaire 2 40.5
Residual 879 &V
Total 890 613.5

* Significant at p < .05; t significant at p < .0l.
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TABLE 2

COMPARISONS OF MEAN KNOWLEDGE SCORES BETWEEN PARTICIPANT'S SEX AND THE
NUMBER OF COUNSELING SESSIONS

Counseling

1 session 2 sessions
Sex
Females 66.07 68.57
Males 66,35 64.26
TABLE 3
COMPARISONS OF MEAN KNOWLEDGE SCORES BETWEEN QUESTIONNAIRE
ADMINISTRATION AND NUMBER OF COUNSELING SESSIONS
Questionnaire Administration
. o e
Counseling
1 session 41,37 80.85 76.27

2 sessions 37.63 85.39 78.80
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II. State Anxiety Scores

These data were analyzed by the same procedure as described for
knowledge scores. Both the participants' sex and the Q were found to
affect these scores, as shown in Table 4. With regard to sex, women had
higher anxiety levels than men (33.47 + 9.42 and 30.90 + 7.84, mean t
standard deviation, for all administrations, respectively). This higher
anxiety may reflect the fact that women are the ones who actually
undergo the amniocentesis, and are consequently more anxious about the
procedure. (This is discussed in more detail below, and in the Specific
Anxiety section.)

The mean anxiety scores (% standard deviation) for each
administration were 34.87 + 9.32, 35.38 + 8.81, and 27.65 *+ 6.51 for (s
I, II, and III, respectively. These results indicate that state anxiety
among all subjects rose slightly during counseling, but that the receipt
of (usually normal) amniocentesis results decreased state anxiety
considerably. Genetic counseling, whether performed once or twice, was
only effective in reducing anxiety related to amniocentesis, not state
anxiety. (See Specific Anxiety section.) This may indicate that state
anxiety, although short-term in nature (44), is a generalized type of
anxiety, difficult or impossible to affect by counseling, but highly
susceptible to "changes" in one's situations (such as the elimination of
an annoying problem or the successful completion of an unpleasant task).

Two interactions were found to be significant (Table 4). These
findings are expanded in Tables 5 and 6. When the means in Table 5 were
compared with Scheffe's test, several significant differences were

found. Among the women, scores on Q III were significantly lower than
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on either Q I or II, and among the men, the difference between Qs I and
IIT were significant (p < .05 in all cases). These results indicate
that the receipt of amniocentesis results reduced state anxiety levels,
but counseling did not, as noted above.

Women had significantly highef levels of state anxiety than men on
Qs I and II, but not on III. This provides evidence that womens' state
anxiety scores are higher prior to amniocentesis because they are the
ones who actually undergo the test.

The interaction between Q administration and number of counseling
sessions (Table 6) also sheds some light on the effects of genetic
counseling. Comparisons of these means by Scheffe's test indicates the
existence of several significant differences (p < .05). Among those
counseled twice, state anxiety scores were lower on administration one,
possibly because this group completed the instrument in the familiar,
relaxing environment of their home some days prior to their appointment,
whereas those counseled once completed it in the clinical waiting area
on the morning of the appointment and consequently may have been more
anxious due to the imminence of the test.

The difference in anxiety levels between the research groups on Q
Il indicates that additional genetic counseling raised state anxiety
levels. This is probably a result of discussing the pertinent medical
and genetic facts a second time. Some subjects expressed mild
displeasure during the second session, while others apparently felt it
was unnecessary.

The similarity in state anxiety scores on Q III indicates that

additional counseling has no long-term impact upon state anxiety levels.
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STATE ANXIETY SCORES ANALYSIS OF VARIANCE
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Source of variation

Main effects
Sex
Counseling
Questionnaires

Interactions
Sex by counseling
Sex by questionnaire
Counseling by questionnaire
Sex by counseling by questionnaire

Residual

Total

Degrees of
Freedom

B =

M A N

879

890

Mean Square

1331 .7
1239:8
5550.8

*
T

t Significant at p < .01,
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TABLE 5

COMPARISONS OF MEAN STATE ANXIETY SCORES BETWEEN QUESTIONNAIRE
ADMINISTRATION AND SEX

Questionnaire Administration

1 -z  _3
Sex
Females 36.02 37.04 27.35
Males 32.48 31.95 28.27
TABLE 6

COMPARISONS OF MEAN STATE ANXIETY SCORES BETWEEN QUESTIONNAIRE
ADMINISTRATION AND NUMBER OF COUNSELING SESSIONS

Questionnaire Administration

I U .z 3
Counse1in9
1 session 36.54 34.49 27.76

2 sessions 33.06 36.34 2l 52
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III. Trait Anxiety Scores

This analysis was performed as described for the previous
instruments. The results (Table 7) indicate that among the main
effects, both sex and Q number are influential in determining anxiety
scores. Women had higher scores than men (31.73 + 6.78 compared to
30.69 + 7.18), indicating that women in this study are slightly more
prone to anxiety.

The mean scores for Qs I to III were 32.43 + 7.16, 31.31 + 7.00,
and 30.42 t 6.48, respectively. This decrease in trait anxiety
contradicts the theoretical expectation (44), that trait anxiety scores
should not change significantly over time. The results of this study,
however, indicate that trait anxiety scores do change, and that they
decreased significantly during the amniocentesis period. The magnitude
of these changes however, is smaller than those observed for state
anxiety. This suggests that trait anxiety is similar in some ways to
state anxiety. Several observations support this view: (1) there is a
small but significant correlation between these scales (Table 13), and
(2) three items are present on both instruments in identical form, and
five other pairs are similar This indicates that trait anxiety retains
its validity in the large sense, but reflects some elements of state
anxiety which are susceptible to change.

The only interaction found to be significant on the ANOVA was sex-
by-counseling. These results are given in Table 8. Comparison of these
values by Scheffe's test indicates that the women counseled twice had
significantly higher scores than the other groups on this table. This

may reflect the manner of selection of these subjects, and/or the
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voluntary nature of their participation. As explained in the Materials
and Methods section, women counseled twice were approached by phone,
which resulted in a lower acceptance rate (see Appendix 9). Perhaps
women prone to high anxiety were more likely to accept participation in
this study, hoping that their anxiety would be decreased by early

counseling,

TABLE 7
TRAIT ANXIETY SCORES ANALYSIS OF VARIANCE

Degrees of
Source of Variation Freedom Mean Square
Main effects
Sex 1 192.6 *
Counseling 1 172.0
Questionnaires 2 302.3 ¢
Interactions
Sex by counseling 1 230.9 *
Sex by questionnaires 2 [£F ]
Counseling by questionnaires 2 10.8
Sex by counseling by questionnaires 2 9.0
Residual 879 47.1
Total 890 48.0

* Significant at p < .05; ¥ significant at p < .01.
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TABLE 8

COMPARISONS OF MEAN TRAIT ANXIETY SCORES BETWEEN
NUMBER OF COUNSELING SESSIONS AND SEX

Number of Counseling Sessions

1 session 2 sessions
Sex

Females 30.94 32.52

Males 30.95 30.36
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IV. Specific Anxiety Scores

This instrument (consisting of questions 14 - 31 on Q I, and the
analagous items on Qs II and III) was analyzed by ANOVA, as described
previously. The participant's sex and Q number were both found to
affect specific anxiety scores (Table 9). Men had higher scores than
women (41.96 *+ 16.72 compared to 34.29 + 12.79), in contrast to state
and trait anxiety levels. There are several probable reasons for these
differences. There may have been some selective process which
influenced men to accompany their wives, i.e. those with higher anxiety
about amniocentesis chose to come, or were urged to come by their wives,
whereas those with lower anxiety felt little need to do so.
Alternatively, men may have been more concerned than the women about one
or more aspects of the testing. Whatever the case, it is interesting to
note that the women in this study had higher levels of a more
generalized form of anxiety, (i.e. state anxiety), while men's anxieties
were more specific in nature, focusing on the testing itself.

The mean specific anxiety levels for Qs I to IIIl were 43.79 +
14.42, 37.83 t 12.80, and 28.76 + 12.53, respectively. The decrease in
scores between administrations one and two indicates that counseling was
effective in reducing this type of anxiety. The decrease between
administrations two and three indicates that the reception of (usually
normal) amniocentesis results effected an even greater reduction in
anxiety than counseling.

The only interaction found to be significant on the ANOVA was sex-
by-Qs. These results are given in Table 10. Comparison of these means

by Scheffe's test indicates that each pair of means are significantly
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different (p < .05), except for the differences between the sexes on Q
III. Therefore, both counseling and the reception of amniocentesis
results reduced specific anxiety levels in each sex.

Specific anxiety showed a greater reduction as a result of
counseling than either state or trait anxiety. This is not surprising
because many of the counseling sessions focused on couples' concerns
about amniocentesis at least as much as they focused on provision of
information. The basic facts about amniocentesis often corrected
patients' misconceptions and this alone had an observable effect on many
subjects' anxiety. Because counseling was oriented only towards
amniocentesis, it is reasonable to expect this reduction, whereas it
would be unreasonable to expect much reduction of more generalized types
of anxiety (i.e. state or trait).

Males had higher levels of specific anxiety than females on all (s,
although according to Scheffe's test, this difference was significant
only on Qs I and II (p < .05). Although mens' scores were reduced by
counseling, their anxiety levels on Q II were higher than the womens'
pre-counseling scores. It would be interesting to determine the levels
of state, trait, and particularly specific anxiety among men who do not
accompany their wives. If their anxiety scores were different than
those of the men on Q I in the present study, some bias would likely be

operating, and its nature could possibly be determined.



TABLE 9

page 38

SPECIFIC ANXIETY SCORES ANALYSIS OF VARIANCE

Degrees of
Source of Variation Freedom Mean Square
Main effects
Sex I 11446.8 t
Counseling 1 4.7
Questionnaires 2 17014.4 ¢
Interactions
Sex by counseling 1 4.8
Sex by questionnaires 2 998.7 t
Counseling by questionnaires 2 314.8
Sex by counseling by questionnaires 2 9.3
Residual 879 161.9
Total 890 214.1

t significant at p < .01,

TABLE 10

COMPARISONS OF MEAN SPECIFIC ANXIETY SCORES BETWEEN
QUESTIONNAIRE ADMINISTRATION AND SEX

Questionnaire Administration

Sex

Female 39.86
Male \ 51.91

. N S
35.77 27.25

42.09 31.88




V. Specific Concerns Scores
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Analysis of the data on this Q (question 37 on Q III) was performed

as described previously. No significant differences were found. These

data are presented in Table 11.

SPECIFIC CONCERNS SCORES ANALYSIS OF VARIANCE

Source of Variation

Main effects
Sex
Counseling

Interaction
Sex by counseling

Residual

Total

Degrees of
Freedom Mean Square
1 40.4
1 3ha?
1 371
293 31.0

296 37.0
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VI. Effects of Mailing Questionnaire Three

The third Q was mailed to some participants in both research
groups. In the remaining cases, it was administered in person. A one-
way ANOVA was performed on the levels of knowledge, anxiety, and
specific concerns in order to determine if mailing the Qs had any
influence upon their scores. No differences were found. These results

are given in Appendix 5.

VII. Comparisons Between Those Who Received Normal and Non-Normal

Amniocentesis Results

There were 15 cases with abnormal or unusual karyotypes, which
permitted a comparison with those families who received normal
results. Two pregnancies were terminated; one was diagnosed with Down
syndrome, and one was a 46,XX/47,XX,+15p+ mosaic. The remaining cases
consisted of translocations, inversions, unusual marker chromosomes, or
a single 46,XY cell in a 46,XX culture. In addition, two families were
included who had two successive culture failures, and decided against a
third amniocentesis. Most of the families with abnormal or unusual
results returned to clinic for parental karyotyping in order to
determine whether the fetal chromosome abnormality was inherited, or de
novo. These families were very obviously concerned about the pregnancy,
and consequently all received additional counseling. A one-way ANOVA
was performed on the levels of knowledge, anxiety, and specific concerns
on Q IIl in order to determine if the reception of non-normal
amniocentesis results had any impact upon participant's scores. These

results are given in Appendix 6. State and specific anxiety scores were
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found to be significantly influenced by the amniocentesis results
according to Scheffe's test (p < .05). Comparisons of the means
indicated that those who received non-normal results had higher anxijety
(31.67 compared to 27.43 for state anxiety, and 37.53 compared to 28.29
for specific anxiety). These results are to be expected, and are
supportive of subjective observation. It is interesting to note that
trait anxiety scores were not affected; this is in agreement with
established theory (44). Specific concern scores were also

unaffected. Fourteen of the 15 non-normal results did not increase
couples' chances of bearing a child with a birth defect on a subsequent
pregnancy, a point which was emphasized during counseling. This may be
the reason why these couples' concerns about future amniocenteses (or

pregnancies) are no different than those who received normal results.

VIIT. Effects of Counseling More than One Family at a Time

Counseling was sometimes given to two women (or couples)
simultaneously, however, subjects in the two different research groups
were never counseled together. For those counseled once, time was
provided at the end of the session for each family to see the counselor
alone. This gave them an opportunity to raise questions and concerns in
the same private manner as those counseled individually. Families
counseled twice were always seen individually for their first session,
but some were seen with another family the second time. These people
were offered a chance to be seen privately after the second session, but
few accepted, because their questions and concerns had usually been

dealt with during the first session.
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A one-way ANOVA was performed on the knowledge, anxiety, and
specific concerns scores for all participants. No differences were

found. These results are given in Appendix 7.

IX. Effect of the Husband's Presence During Counseling and

Amniocentesis

The presence or absence of the husband during the counseling and
amniocentesis procedure was considered as a potential source of
variation affecting womens' knowledge and anxiety levels. Comparisons
of knowledge, anxiety, and specific concerns scores on all Qs were
performed with one-way ANOVA among the women counseled once to determine
what effect, if any, the husband's presence had on the wife.

Comparisons were not made for those counseled twice because many of
these men were present for the first session but not the second (and
amniocentesis), or vice versa.

The results are given in Appendix 8. Significant differences were
found for trait and specific anxieties. In each case women who came
with {or brought) their husbands had higher anxiety; (31.8 t 6.8
compared to 29.7 + 5.3 for state anxiety, and 35.7 + 13.1 compared to
32.5 + 13,1 for specific anxiety). There are several plausible
explanations. First, women who are more anxious in general, or who were
more anxious about the clinic visit, may have made an extra attempt to
bring their husbands with them, while relaxed women were more likely to
come alone. Second, it is possible that depending on the personal
relationship of the couple, the husband's presence might have a negative

influence upon the wife. Some husbands however, were visibly upset
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before, during, and after counseling. Several refused to take part in
this research, and some preferred not to be present during the
ultrasound or amniocentesis procedure. These latter men may have
influenced their wive's anxiety enough to account for the higher anxiety

of the whole group.

X. Correlation Analyses Between Knowledge and Anxiety Scores

The levels of state, trait, and specific anxieties, and specific
concerns were correlated with knowledge levels on each Q, as well as
with the differences in knowledge levels between each of the three (s.
The results are given in Table 12. Several correlations among the
lTevels of knowledge with state and specific anxieties were found; only
once did a difference in knowledge correlate with anxiety. State and
specific anxieties showed strong negative correlations on Qs I and III,
but not on II. Trait anxiety and specific concerns did not correlate
with any knowledge measurement. A1l statistically significant
correlations were negative.

The inverse correlations between Q I state anxiety levels and
knowledge levels on Qs II and III indicates that anxiety at the
beginning of the amniocentesis experience is inversely related to
knowledge levels following counseling. Levels of knowledge early in the
amniocentesis experience, however, do not affect state anxiety levels at
any point. These results indicate that state anxiety influences
knowledge levels, but the reverse is not true. In order to improve
knowledge retention during counseling, it may be beneficial to attempt

to reduce counselee's state anxiety. As noted previously, however,
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genetic counseling was not effective in reducing this generalized form

of anxiety. Although the observed correlations are low, an individual

with high anxiety is likely to have impaired learning. In these cases,
extra training of counselors or referral to a professional equipped to

handle high anxiety is probably worthwhile.

The final level of knowledge, and the difference in knowledge
levels between Qs II and III also correlate inversely with state
anxiety. It cannot be determined which is the cause and which is the
effect from these data, although the correlations among the early Qs
suggests that state anxiety influences knowledge attainment, and there
is no reason to expect that the relationships among these latter
measurements should be different. It is, therefore, probable that state
anxiety has an effect upon initial knowledge, and that the amount of
information retained from counseling is also influenced by state
anxiety.

The correlations between knowledge and specific anxiety are
inversely related, as seen for state anxiety. Specific anxiety levels
on Q I correlated significantly with knowledge levels on Qs I and III.
These results suggest that knowledge levels throughout amniocentesis are
affected by the initial level of specific anxiety, a finding similar to
those of state anxiety.

Knowledge levels on Q II correlated inversely with specific anxiety
on Q III. This is the only indication on Table 13 that knowledge levels
influence anxiety scores. It is apparent from this comparison that
knowledge gained during counseling can actually reduce specific

anxiety. The effect is apparently long-term rather than immediate, as
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the correlation between these instruments on Q II was not significant.

The final knowledge and specific anxiety scores correlated
inversely, indicating that long-term anxiety and knowledge are inversely
related. In this case however, the cause-and-effect relationship is
unknown. Because there is evidence that knowledge and specific anxiety
can influence each other, it is possible that these variables are truly
interrelated.

Correlation analyses were also performed between each of the
anxiety and specific concerns measurements. These results are given in
Table 13. Nearly all of the correlations were significant, indicating
that these instruments measure similar variables. For the state and

trait instruments, this agrees with section I1I.

XI. Miscellaneous Questions
Participants' responses to the miscellaneous questions, described
in the Materials and Methods section, and compliance rates are given in

Appendix 9.

XII. Path Analyses Among the Instruments

Path analyses were performed among numerous variables in order to
test cause-and-effect relationships within the research groups. The
anaiyses were performed in three different combinations: (1) separately
for the men and women in each of the two research groups; (2) all women
together and all men together; and (3) all subjects together. The
“effect” variables were the levels of knowledge and the various types of

anxiety measured on each Q. Each effect variable was considered one at
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a time against a series of "cause" variables which consisted of the
remaining knowledge and/or anxiety levels on that Q, and the levels of
knowledge and anxiety measured on previous administrations (for Qs II
and III). Other cause variables were also included; these were the
Tevels of education for the husband and wife, the degree of religious
affiliation, and the spouse's influence upon the decision to have
amniocentesis performed. This latter variable was measured on Qs I and
III. The value for Q I was employed on the path analyses for all three
Qs, while the value on Q III was included only when the effect variable
was from that Q.

Variables causing less than 4% of the total variation are not
included on the tables in this section because small cause values are
probably meaningless.

A.  Questionnaire One

The primary contributor to participant's knowledge levels on Q I
(Table 14) was level of education. Educational levels among women
counseled twice accounted for less knowledge variation than in the other
groups. Because women with more education may be more likely to inquire
about amniocentesis on their own, a stronger relationship between
education and knowledge might exist if the opportunity for personal
investigation occurred. However, women seen twice did not have as much
opportunity as discussed previously (section I). This may account for
the observed difference. Educational levels among the two groups of men
were about equally influential in determining knowledge levels,
suggesting either that men inquire about amniocentesis earlier than

women, or that they are more knowledgeable for other reasons.
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Table 14 also suggests that women counseled once had a small role
in educating their husbands about amniocentesis, because the wife's
educational level influenced their husband's knowledge 1eye1. Among
women counseled once, those who were influenced by their husbands to
undergo amniocentesis knew more prior to counseling, suggesting that
their husbands might have encouraged them to examine the risks and
benefits of the testing. Women counseled twice did not have this same
opportunity, as discussed previously.

Specific anxiety levels among men counseled once also positively
influenced their knowledge levels, suggesting that men anxjous about the
test make an attempt to learn more about it. Men and women counseled
twice did not have as much opportunity to learn about amniocentesis
prior to counseling, and their specific anxiety scores did not aid in
predicting their knowledge levels. Specific anxiety levels among women
counseled once apparently did not influence them to learn about
amniocentesis prior to counseling, possibly because their husbands
assumed this responsibility. Educational levels are slightly more
influential in determining knowledge levels among men than women,
suggesting that their knowledge gained from personal research is
imperfectly relayed to their wives.

The cause variables among all women, all men, and all subjects
appear to approximate the average values of their component groups.
With only rare exceptions, this seems to be true for the remaining
analyses as well.

Table 15 illustrates the relationships among the variables on Q I

when state anxiety is the effect variable. The largest source of
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TABLE 14

QUESTIONNAIRE ONE PATH ANALYSIS, EFFECT VARIABLE = KNOWLEDGE

Cause Variables

Specific Wife's Husb's Spouse's Total
Group Anxiety Educ. Educ. Influence Subtotal Deter.
Women, 1 session 21.1 5.2 26.3 31.0
Women, 2 sessions 10.8 10.8 13.9
Men, 1 session 13.6 5.3 24.7 43.6 44 .8
Men, 2 sessions 27.8 27.8 27.3
A1l Women 15.4 15.4 17.0
All Men 4.6 26.7 31.3 £ L
A11 Subjects 8.7 §5:1 13.8 181
TABLE 15

QUESTIONNAIRE ONE PATH ANALYSIS, EFFECT VARIABLE = STATE ANXIETY

Cause Variables

Trait Specific Husband's Total
Group Anxiety Anxiety Education Subtotal Determination
Women, 1 session 5.5 4.2 9.7 10.9
Women, 2 sessions 19.4 5.0 24.4 25:5
Men, 1 session 51.9 51.9 53.6
Men, 2 sessions 25.5 5.0 4.2 3457 38.1
A1l women 8.0 4.3 12.3 130
A1l men 40.0 4.0 44.0 44 .5
A1l subjects 15.9 15.9 18.7
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variation for state anxiety is trait anxiety, which supports
Spielberger's theory (44) that trait anxiety levels are an indication of
one's anxiety proneness, and, therefore, an indicator of one's present
anxiety level. There are two possible reasons why men's trait anxiety
contributions are higher than women's. First, men who are more anxious
in general may be more Tikely to accompany their wives. Previous
evidence also indicates that the woman's anxiety level influences the
husband's attendance; therefore, these variables may both be
influential, possibly synergistically. Second, trait anxiety may be a
better predictor of state anxiety levels in men than in women. However,
there is no data to support or refute this, other that given here.

Trait anxiety levels among men counseled once accounted for nearly
twice the variation in state anxiety scores than in men seen twice.

This may be another indication of the difference in administration of
I between these groups. Men who completed Q I in the clinic had
insignificantly higher levels of state anxiety than men who completed it
at home (33.39 compared to 31.35).

Men who are anxiety prone may be more likely to have their anxiety
heightened by the clinical atmosphere than men who are not as prone.

Men counseled at home would not undergo this "triggering"; their trait
anxiety levels would therefore not be as influential.

Trait anxiety among the women was more influential among those seen
twice, in contrast to the men. In this case the "triggering" of state
anxiety levels by trait anxiety could be a result of the phone
converstion with the women which set up the first counseling session,

and the subsequent appearance of the counselor at the door (even if it
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was a week later). Mens' scores would not be triggered in this manner
because nearly all the initial contacts were made with the women.

Specific anxiety levels were only mildly influential in determining
state anxiety. This indicates that only a small portion of the very
general state anxiety is due to anxiety about amniocentesis.

Table 16 illustrates the relationships among the varijables on Q I
when trait anxiety is the effect variable. State anxiety is the most
apparent source of trait anxiety levels. These values bear a close
resemblance to those of trait anxiety on Table 15, a fact which is
probably not coincidental. According to Spielberger's theory (44),
trait anxiety influences state anxiety, hence, trait is the "cause" and
state the "effect.” Comparing these variables in the manner shown on
Table 16 is reversing the theoretical order. The similar results,
however, emphasize the similarities noted in section IV. In addition,
specific anxiety levels are mildly influential in determining trait
anxiety, although only among men.

Path analysis results with specific anxiety as the effect variable
are given in Table 17. Womens' specific anxieties on Q I are determined
to a small extent by their state anxiety levels, and little else. This
indicates that women's anxiety about amniocentesis prior to counseling
is largely independent of other known variables. This is not the case
among the men, where educational levels figured prominently. Knowledge
Tevels among men seen once were the highest cause of specific anxiety,
but among men counseled twice, knowledge was not influential. This is
another indication that people, primarily men, made an effort to learn

about amniocentesis prior to the clinic visit. Anxiety about
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TABLE 16
QUESTIONNAIRE ONE PATH ANALYSIS, EFFECT VARIABLE = TRAIT ANXIETY

Cause Variables

State Specific  Husb's Total
Group Anxiety Anxiety Educ. Subtotal Determination
Women, 1 session 5.8 5.8 6.5
Women, 2 sessions 19.1 19.1 26.5
Men, 1 session 48.5 5.8 54.3 56.6
Men, 2 sessions 24.2 4.9 4.8 33.9 41.1
A1l women 8.2 8.2 11.6
A1l men 39.5 4.8 44 .3 45.2
A1l subjects 15.8 15.8 19.1
TABLE 17

QUESTIONNAIRE ONE PATH ANALYSIS, EFFECT VARIABLE = SPECIFIC ANXIETY

Cause Yariables

Degree
State Trait Know- Husb's of Rel. Spouse's  Sub- Total
Group Anx. Anx. ledge Educ. Affil. Influence total Deter.
Women
1 session 4.4 4.4 6.5
2 sessions 6.1 6.1 8.8
Men
~T1 session 8.6 15.8 9.2 5.4 40.0 35.7
2 sessions 4.2 4.3 31.6 715 47.6 47.8
A1l women 4.6 4.6 6.0
A1l men 5.9 4.5 17.9 283 132.9
A1l subjects 0.0 6.7
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amniocentesis is caused in part by counselee's knowledge of the subject,
providing they had ample opportunity to investigate amniocentesis (as
those who were counseled once did). Educational levels among men
counseled twice were more influential than those seen once, indicating
that increased amounts of education contributed to anxiety about
amniocentesis in the absence of specific information.

Trait and state anxiety levels, degree of religious affiliation,
and their wive's influence upon the decision to have amniocentesis also
caused increases in men's specific anxiety, though to smaller extents
than knowledge and education. The large number of contributing
variables among the men is probably the reason why their anxiety about
amniocentesis is much higher than women's, as shown in section IV.

B. Questionnaire Two

Knowledge levels on Q II among the women were affected primarily by
their prior knowledge levels (Table 18). State and specific anxiety
Tevels among women seen once affected their knowledge to a slight
extent. Knowledge levels increased slightly with anxiety, suggesting
that those who were anxious made an extra effort to learn the
material. It is also possible that the counselor, in sensing peoples'
anxiety, made an extra effort to relieve that anxiety through facts
about amniocentesis. This latter explanation is more likely, because of
the negative correlations previously observed between knowl edge and
anxiety. Anxiety was not influential among women counseled twice,
suggesting that their knowledge levels are based more on the actual
facts presented during counseling than on their psychological state.

This may be a result of their hearing the information twice, or having
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two opportunities to discuss their concerns,

Men's knowledge on Q Il is due to various levels of anxiety on Qs I
and II, and is not related to their knowledge on Q I. This is in sharp
contrast to the women. When all men are considered together, their
educational Tevel is seen to be the only variable contributing
significantly to their knowledge. This is similar to their situation on
Q I. Men's knowledge after counseling is therefore a function of their
education, and is not based on their pre-counsel<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>