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ABSTRACT 

A follow-up study of 139 women and 105 men for whom 

genetic counseling had been provided was conducted to assess the 

effectiveness of the genetic counseling service at the Arizona Health 

Sciences Center. Adequate recall of all of the genetic information 

was demonstrated by less than 2% of the respondents. Significantly 

more women than men were able to recall the diagnosis, whereas no 

difference was found between men and women in the ability to recall 

the recurrence risk or mode of inheritance. 

Eighty-seven percent of the respondents described the 

counseling experience as favorable. A direct relationship was noted 

between the degree of satisfaction and the counselees1 1) understanding 

of the counseling and 2) satisfaction with the answers to their 

questions. Women were significantly more concerned about pain 

associated with amniocentesis than were men, whereas men were signifi

cantly more concerned about injury to the mother during amniocentesis 

than were women. 

vi i 



CHAPTER 1 

INTRODUCTION 

Until recently, the major emphasis in genetic counseling 

was on the dissemination of risk information, and the prevention of 

genetic disease. As recently as 1973, Charles J. Epstein defined the 

process as follows: 

Genetic counseling is the process of providing information 
about the risk of occurrence and recurrence of genetic dis
ease and, when appropriate, of taking steps to modify these 
risks. Counseling has both a passive compontent — the 
giving of risks — and an active one — the modification of 
these risks. 

This definition clearly states what were considered 

to be the two major components of genetic counseling —the provision 

of genetic risk information and the prevention of genetic disease — 

with no mention of the psychosocial aspects of the process. This 

approach to genetic counseling is known as the content-oriented 

approach (Kessler 1979f)- The realization that genetic information 

is not emotionally neutral for the counselees was instrumental in the 

revision and expansion of the definition of genetic counseling in 

1975 to emphasize the psychosocial factors: 

Genetic counseling is a communication process which deals 
with the human problems associated with the occurrence, or 
the risk of occurrence, of a genetic disorder in the family. 
This process involves an attempt.by. one or more appropriately 
trained persons to help the individual or family (1) com
prehend, the medical facts, including the diagnosis, the prob
able course of disorder, and the available management; (2) 
appreciate the way heredity contributes to the disorder, and 

1 
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the risk of recurrence in specified relatives; (3) under
stand the options for dealing with the risk of recurrence; 
(4) choose the course of action which seems appropriate to 
them in veiw of their risk and family goals and act in 
accordance with that decision; and (5) make the best pos
sible adjustment to the disorder in an affected family 
member and/or the risk of recurrence of the disorder (Ad 
Hoc Committee on Genetic Counseling 1975). 

This definition places the emphasis of genetic counseling 

on the processes of communication, coping, and decision making, and 

eliminates the goal of the prevention of genetic disease. This 

approach to genetic counseling is known as the psychological - or 

counseling-oriented approach (Kessler 1979f)-

Seven major components of genetic counseling are mentioned 

repeatedly throughout the literature. They are: (1) Accurate diag

nosis; (2) Pedigree analysis; (3) Establishment of risk figures; (4) 

knowledge of the current literature; (5) Provision and interpretation 

of risk figures; (6) Assistance to the counselees in the decision 

making process; and (7) Follow-up. 

Probably the most important aspect of any genetic 

counseling session is the integration of genetic and medical infor

mation with psychological issues. Although the communication of 

information is the main purpose of a genetic counseling session, 

21-75% of the counselees either don't remember or don't understand 

the information provided (Sorenson 1974b). This is.primarily due to 

the fact that medical and genetic information are not emotionally 

neutral subjects for counselees. Psychological reactions of the 

counselee are frequently a necessary step in comprehending, integrat

ing, and coping with genetic information. The information provided 
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may cause marital or sexual dysfunctions which, unless attended to 

by the counselor, may inhibit the success of the session, and have 

long-term effects on the counselee. Thus, communication is the key 

to the success of the genetic counseling process. 

The reactions of the counselees to the information 

provided can be greatly influenced by the personal attitudes of the 

counselor. The genetic counselor should be objective, however, he 

may be prone to give priority to perceived societal needs rather than 

those of the counselees (Milunsky 1975). The genetic counselor 

should not assume that the counselees share his beliefs. Even the 

way the counselor phrases the genetic risk information may convey 

his personal feelings. For example, although the following state

ments state the same facts, the messages conveyed are very different: 

(1) People with your characteristics have a 75% 

Probabi1ity of having a Normal child. 

(2) People with your characteristics have a 25% 

Risk of having an Affected child. 

The first statement emphasizes the positive and conveys 

the message that the counselor approves of further procreation by the 

counselees. The second statement, on the other hand, emphasizes the 

negative and conveys the message that the counselor disapproves of 

further procreation by the counselees. Some counselors attempt to 

avoid this problem by quoting recurrence risks from both perspectives. 

The preconceived attitudes of the counselees can also 

influence how they interpret the risk figures. Couples selectively 



attend to the information provided during the session depending on 

their motivations in seeking genetic counseling and in childbearing. 

A-couple who desperately wants to have a child may view relatively 

high risk figures as negligible, whereas a couple with strongly pre

conceived fears about a genetic condition may view relatively low 

risk figures as enormous. Generally speaking the subjective factors 

have a greater impact on the parents' future reproductive decisions 

than the specific risk of recurrence. 

The burden of the abnormality is a major factor in deter
mining which alternative and course of action the family 
selects. By burden is meant the statistical risk of re
currence in combination with subjective factors such as 
how the family perceives the hardship of caring for the 
child, what degree of "abnormality" or illness is accept
able to them, to what extent the parents' egos have been 
damaged by the birth of a defective child, and what their 
motivation is in having a<child. Economic, social and 
religious factors also play a part in determining "burden" 
(Cox et al. 1977). 

Counselees' interpretation of the data may also change 

after the initial "shock" wears off. Shaw (1977) claims that the 

counselees1 risk perceptions vary according to mood. 

Genetic counselors can play an important role in helping 

the counselees cope with the diagnosis or occurrence of a genetic 

disorder (Kessler 1979c). Psychologically-oriented genetic counseling 

encourages counselor involvement with the emotional issues confronting 

the counselees. It is generally agreed that the existence or potential 

for occurrence of a genetic disorder is a major stress situation. The 

counselees must cope with this situation before rational reproductive 

decisions can be made. 
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The final component of the genetic counseling relation

ship is to "follow-up" the counselees. This should be both in a 

written format within two weeks of the "final" session, and in person 

approximately six months to one year after the "final" session. 

This follow-up should occur regardless of whether or not the counselor 

believes that the counselees understood the information presented. 

The purpose of the follow-up is manyfold. First of all, by putting 

the information on paper the counselees may refer to it as often as 

desired. Evers-Kiebooms (1979) found that 87% of the counselees pro

vided with a summarizing letter and a follow-up session were able to 

accurately recall the genetic risk information as compared to only 

12% of the counselees in the control group which were not followed-up 

in any manner. Secondly, the emotional reactions of the counselees 

may prevent them from assimilating the information when it is first 

presented to them. The counselor should try to determine if the facts 

have been properly understood and interpreted during this follow-up 

session. Thirdly, people's attitudes and situations change with time 

and, therefore, the decisions originally made by the counselees may 

not be applicable to their present situation. Fourthly, the science 

of genetics is constantly advancing. The ability to prenatally diag

nose a given condition, or to identify carrier states, may drastically 

alter the decisions of the counselees. Fifth, the follow-up session 

gives the counselor an opportunity to recognize his mistakes or revise 

his initial assumptions. For example, the counselor may have origin

ally assumed that an anomaly was due to a spontaneous mutation. 
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However, the birth of a second child with the same anomaly strongly 

precludes this possibility. Therefore, the counselor must revise 

his risk estimates based on this new information. Finally, the 

follow-up process allows the counselor to evaluate his techniques. 

In order to ensure that the counselees comprehend the 

diagnosis, the prognosis, the mode of inheritance, the recurrence 

risks, and the available options, an Expert Committee of the World 

Health Organization (WHO 1969) has recommended that follow-up be an 

integral part of the genetic counseling process. Many follow-up 

studies have been performed which focus attention on a select group 

of counselees or the total counselee population of a given clinic. 

However, all studies performed to date have been directed at the 

couple as a unit or at the woman alone. As a result, it has not been 

possible to determine whether genetic counseling programs adequately 

address the individual needs of both men and women. 

Abramovsky et al. (1980) and Hauck (1980) both recognize 

the need to follow-up the genetic counseling session separately with 

men and women. This study utilized the questionnaires of Abramovsky 

et al. (1980) and Hauck (1980), with minor modifications, to determine 

whether the needs of both men and women are adequately addressed in 

the genetic counseling program at the Arizona Health Sciences Center, 

and whether differences exist between men and women in their reactions 

to genetic counseling and in their recall and interpretation of 

genetic information. 



CHAPTER 2 

MATERIALS AND METHODS 

The genetic counseling program at the Arizona Health 

Sciences Center is oriented in a non-directive manner. Women are 

generally referred to the program by their physician due to maternal 

age for amniocentesis. However, the program does see individuals or 

couples for genetic counseling for reasons other than maternal age on 

a regular basis. The Arizona Health Sciences Center employs one full-

time non-physician genetic counselor. Explanation of amniocentesis 

or other genetic screening tests is given by the genetic counselor 

prior to testing and the subsequent results are presented to the 

couple by the genetic counselor. The amniocentesis is performed by 

a physician on staff at the Arizona Health Sciences Center. The 

genetic counselor follows-up the genetic counseling session with the 

counselees via telephone approximately two weeks after the counseling 

session. When an amniocentesis is performed, the woman is sent a 

form inquiring about complications, however, no other written follow-

up mechanism is employed by the Arizona Health Services Center. 

Description of the Subjects 

During the period of January 1, 1980 through September 

30, 1981, 372 families were seen at the Arizona Health Sciences Center 

for genetic counseling. Of these, 297 (79.8%) were referred for 

7 
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genetic counseling prior to amniocentesis. Questionnaires were 

sent to all 372 families. Forty-nine questionnaires were returned 

indicating an incorrect address, for a total population size of 323 

families. A total of 143 families completed the questionnaire. In 

101 of these families both the man and the woman completed the 

questionnaire, in thirty-eight only the woman completed the question

naire, and in four only the man completed the questionnaire. The 

response rate of was considered adequate. 

Of the respondents, 63% were referred by private 

obstetricians/gynecologists, 2% were referred by private pediatri

cians, 9% were referred by private physicians in other specialities, 

and 26% were self-referred. Approximately 84% of the sample was 

white, 9% Hispanic, 3% black, 1% Oriental, and 2% chose not to_dis-

close their race. More than 50% of the respondents had at least a 

bachelor's degree, and over 50% of these had a graduate degree. More 

than 50% of the sample had been married at least five years at the 

time of genetic counseling, and almost 30% had been married more than 

ten years. Approximately 5% of the sample were unmarried. More than 

50% of the women respondents indicated their occupation as homemaker. 

In more than 60% of the cases, the motivation in seeking genetic 

counseling was a current pregnancy with maternal age thirty-ffve 

years or greater. 

Description of the Instrument 

The questionnaire (Appendix A) consisted of fifty-one 

multiple choice questions designed to ascertain: (1) the demographics 
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of the population, (2) the degree of recall of the essential medical 

and genetic facts, (3) the reproductive decisions of the counselees 

as a result of the genetic counseling, (k) knowledge of basic 

genetics, (5) the degree of satisfaction with genetic counseling 

experience, and (6) the impact of amniocentesis. Question number 

fifty-one was included as a control to determine whether the respon

dents had consulted their spouses while completing the questionnaire. 

Questions numbers eight through twenty-one, twenty-

three, twenty-four, and thirty through thirty-six were developed by 

the staff of the Division of Medical Genetics of the Departments of 

Pediatrics and Biostatistics at the Mount Sinai School of Medicine of 

the City University of New York (Abramovsky et al. 1980). Questions 

numbers thirty-seven through fifty were 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. 1977)-

Procedure 

The names and addresses of the families who had had 

genetic counseling at the Arizona Health Sciences Center were obtained 

with the cooperation of Lynn Hauck, M.A., Genetic Counselor and Lewis 

Shenker, M.D., Director, Division of Perinatology. The name and 

address of each family was transcribed on a 3" X 5" notecard which 

also contained a three-digit code number. Each of the families was 

mailed two questionnaires containing the code number in the upper 



right-hand corner, a "Human Subjects Consent Form" explaining the 

study (Appendix B), and a stamped, self-addressed return envelope 

containing the code number in the lower left-hand corner. All com

pleted questionnaires were identified only by code number to prevent 

bias of interpretation. Each questionnaire and "Human Subjects 

Consent Form'1 contained a Spanish translation on the reverse side 

to avoid exclusion of counselees due to an inability to understand 

English. Six families utilized the Spanish translation of the 

questionnai re. 

Three weeks after the questionnaires were mailed, 

each family who had not yet completed the questionnaire was mailed 

a follow-up letter (Appendix C) requesting that they return the 

enclosed stamped, self-addressed post-card (Appendix D) indicating 

whether or not they intended to participate in the study. The post

card contained the family's three-digit code number in the lower 

left-hand corner. Two hundred and sixty families were sent follow-up 

letters and sixty-four completed post-cards were returned. 

As the completed questionnaires were received, they were 

reviewed and encoded on data cards. The only identifier on the 

questionnaire was the family's three-digit code number. After all 

of the questionnaires had been received and encoded, the medical 

records of the families were obtained and the information pertaining 

to questions nine through fifteen was retrieved. The information 

retrieved from the medical records was encoded independently of the 

questionnaires to avoid bias of interpretation. Data analysis was 
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done using the Statistical Package for the Social Sciences (SPSS) 

computer program. Association between discrete variables was analyzed 

using the Chi-Square Test for significance, or the Binomial Test in 

those instances where there were only two nominal categories under 

consideration. 



CHAPTER 3 

RESULTS 

Recall!of Genetic Information 

The ability of the counselees to recall the medical and 

genetic information provided to them during the genetic counseling 

session is depicted in Tables 1 and 2. Of the respondents, 41% were 

able to recall the mode of inheritance, 38% were able to recall the 

diagnosis, and only 20% were able to recall the correct risk figures. 

There was no significant difference between men and women in the recall 

of the mode of inheritance or the risk of recurrence, however, Mk% 

of the women were able to recall the diagnosis as compared to only 

30% of the men. This difference was significant at the 0.05 level 

of significance. Only 2% of the respondents were able to correctly 

recall all three pieces of information. Since more than 60% of the 

respondents were referred for genetic counseling due to pregnancy 

with maternal age of thrity-fjve years or greater, the mode of inheri

tance (chromosomal) and the diagnosis (rule-out Down's Syndrome) are 

the most important pieces of information to these counselees. The 

specific risk figures are not significant once the results of the 

amniocentesis are known. The difference in the ability of the women 

to recall the diagnosis as compared to the men may be indicative of 

the greater amount of time spent by the counselor talking with the 

12 



Table 1. Recall of Diagnosis, Risk of Recurrence, and Mode of 
Inheritance by Sex. 

Recall Diagnosis^ 

Yes2 No" 

Male 

Female 

80 (382) 

27 (30%) 

53 (44%) 

130 (62%) 

63 (70%) 

67 (56%) 

Male 

Fema1e 

Recall Risk of Recurrence 

41 (20%) 169 (80%) 

16 (18%) 74 (82%) 

25 (21%) 95 (79%) 

Male 

Female 

Recall Mode of Inheritance 

86 (41%) 124 (59%) 

34 (38%) 56 (62%) 

52 (43%) 68 (57%) 

1 
difference is significant at p = 0.10. 
2 3 
'differences are significant at p = 0.05. 

u 
difference is significant at p = 0.001. 



Table 2. Recall of Genetic Information by Sex (N=210 total 
respondents, N,=120 female respondents, N =90 male 
respondents)* m 

RECALL DIAGNOSIS' 

Yes2 No 3 

Male 

Female 

80 (38$) 

27 (30$) 

53- (**>*%) 

130 (62$) 

63 (70$) 

67 (56$) 

RECALL RISK OF RECURRENCE 
4 Recalled Diagnosis 

Yes No Yes No 

18 (9$) 62 (30$) 23 (11$) 107 (51$) 

Male 6 (7$) 21 (23$) 10 (11$) 53 (59$) 

Female 12 (10$) 41 (3^$) • 13 (11$) 54 (45$) 

RECALL MODE OF INHERITANCE 

Recalled Diagnosis 
and Recalled Risk 

Did Not Recall Diagnosis 
But Did Recall Risk 

Yes No Yes No 

5 (2$) 13 (6$) 13 ( 6$) 10 ( 5$) 

Male 1 (1$) 5 (6$) 6 ( 7$) 4 ( 4$) 

Female 4 (3$) 8 (7$) 7(6$) 6 ( 5$) 

Recalled Diagnosis but Did Not Recall Diagnosi s 

D i d Not Reca'l 1 Ri sk ana Did Not Recall Risk 

28 (13$) 34 (16$) 40 (19$) 67 (32$) 

Male 11 (12$) 10 (11$) 16 (18$) 37 (41$) 

Female 17 (14$) .24 (20$).' 24 (20$) 30 (25$) 

•Charts for 28 of the individuals completing questionnaires could not 
be obtained, and 6 of the individuals completing questionnaires did 
not have a diagnosis made for a grand total of 244 respondents. 

difference is significant at p*0.10. 
2 3 
'differences are significant at p-0.05. 

'''•'differences are significant at p«0.001. 



women than the men. The husband is often not present during the 

amniocentesis and the counselor generally contacts -the woman with 

the results of the amniocentesis. 

Interpretation of Risk Figures 

The correlation of the numerical risk category provided 

by the counselor with the counselees1 interpretation of the risk by 

sex is depicted in Table 3* The same risk categories as used by 

Abramovsky et al. (1980) were used: (1) a high risk is defined as 

10% or greater, (2) a moderate risk equals 5~9%, (3) a low risk equal 

1-4%, and (4) essentially no risk is defined as less than 1%. Only 

19% of counselees1 interpretations of the risk figures agreed with 

the criteria used. Approximately the same percentage of men and 

women perceived their risks as equal in severity to the criteria 

used. Thirteen percent (27) of the counselees underestimated their 

numerical risk with 48% (13) of these being in the high risk cate

gory. Three of the respondents given a 25% recurrence risk stated 

their risk figures as a 75% chance of having a normal child. Thirty-

five percent (73) of the counselees overestimated their numerical 

risk with 78% (58) of these being in the low risk category. Forty-

four percent (39) of the eighty-eight women assigned to the low risk 

category perceived their numerical risk as moderate or high. This 

probably is due to the fact that approximately 80%. of the women 

assigned to this category had an amniocentesis in conjunction"with 

the genetic counseling. Finally, thirty-three percent (70) of the 



Table 3. Correlation of Numerical Risk Category with Counselees' Interpretation of Risk by Sex. 

Numerical Risk Category 

Essentially 
High 'Moderate ' Low' None Total 

RISK 
INTERPRETATION M F T M F x M £ T M F T M F T 

AGREE 
1 3 4 0 1 1 17 15 32 1 2 3 19 21 40 

AGREE 
(11%) (25%) (19%) -(0%) (20%) (17%) -- (25%) (17%) (20%) -(9%) (13%) (12%) _ - (21%) (18%) (19%) 

UNDERESTIMATE 
6 7 13 1 1 2 6 6 12 0 0 0 13 14 27 

(67%) (58%) (62%)—(100%) (20%) (33%) -- (9%) (7%) (8%) -(0%) (0%) (0%) _ - (14%) (12%) (13%) 

OVERESTIMATE 
0 0 0 0 2 2 19 39 58 6 7 13 25 48 73 

(0%) (0%) (0%)-(0%) (40%) (33%) -- (28%) (44%) (37%)—(55%) (47%) (50%) -- (28%) (40%) (35%) 

POOR RECALL 2 2 4 0 1 1 27 28 55 4 6 10 33 37 70 

(22%) (17%) (19%) -(0%) (20%) (17%) -- (39%) (32%) (35%) -(36%) (40%) (38%) -- (37%) (31%) (33%) 

TOTALS 9 12 21 1 5 6 69 88 157 11 15 26 90 120 
210* 

(100%) (100%) (100%)-(100%) (100%) (100%)-(100%) (100%) (100%) (100%) (100%) (100%)-(100%) (100%) 

*Charts for 28 Individuals completing questionnaires could not be obtained, and 6 of the individuals completing 
questionnaires were not assigned risk figures for a grand total of 244 respondents. 
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counselees did not specify a numerical risk category due to poor 

recall of the information provided during the genetic counseling 

session. 

Degree of Satisfaction with 
Genetic Counseli ng 

Tables k through 6 depict the counselees1 degree of 

satisfaction with the genetic counseling experience. Over 86% of the 

respondents rated their genetic counseling experience as either very 

positive, positive, or satisfactory. Less than 2% of the respondents 

rated the experience as negative or very negative. Twelve percent of 

the respondents chose not to answer the question. There was no sig

nificant difference between men's satisfaction with the experience 

and women's satisfaction with the experience. 

A significant correlation was noted between the degree 

of satisfaction with the genetic counseling service and whether or 

not the counselees were satisfied with the answers to their questions 

(Table 5,P<0.001). Only 5% of the counselees who rated the experience as 

very positive or positive were dissatisfied with the answers to their 

questions, whereas 27% of the counselees who rated the experience as 

satisfactory and ^S% of the counselees who rated the experience as 

negative or very negative were dissatisfied with the answers to their 

questions. Of the respondents indicating a dissatisfaction with the 

answers to their questions, 5(12) indicated that the answers are 

not known to the medical profession, 23% (5) indicated that they had 

not asked all of the questions that they had for some reason, and 
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Table 4. Satisfaction with Genetic Counseling by Sex. 

SEX 

Sat i sfact i on Rat i ng Male . . Female. Total 

Very Positive 42 (40%) 60 (43%) 102 (42%) 

Pos i t i Ve 26 (25%) 42 (30%) 68 (28%) 

Satisfactory 16 (15%) 25 (18%) 41 (17%) 

Negative 3 (3%) 

o
 ^ 

o
 3 (1%) 

Very Negative 0 (0%) 1 (1%) 1 (0%) 

No Response 18 (17%) 11 (8%) 29 (12%) 

TOTAL 105(100%) .139(100%) 244(100%) 

Table 5* Relationship Between Counselees1 Satisfaction with Genetic 
Counseling^and Satisfaction with the Answers to their 
Questions. 

Satisfaction.Rating Yes No No Response Total 

Very Positive 100 (98%) 2 (2%) 0 (0%) 102 

<H
> o
 
o
 

Pos i t i ve 61 (90%) 7 (10%) 0 (0%) 68 

o
 
o
 

Satisfactory 29 (71%) 11 (27%) 1 (2%) 41 

<3
* o
 
o
 

*— 

Negative 

a
?
 o
 

o
 3(100%) 0 (0%) 3 

o
 
o
 

Very Negative 1 (100%) 0. (0%) 0 (0%) 1 

ae o
 
o
 

TOTAL 191 (89%) 23 (11%) 1 (0%) 215 o
 
o
 

^differences are significant at p = 0.001. 
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Table 6. Relationship Between Counselees1 Satisfaction with Genetic 
Counseling and their Reported Understanding of the Counseling. 

Satisfaction Rating 

Understood Counseling 

Yes No No. Response Total 

Very Positive 88 (86%) 10 (10%) k  (*»%) 102 

a* o
 
o
 

Positive 56 (82%) 11 (16%) 1 (1%) 68 

ae o
 
o
 

Satisfactory 31 (76%) 9 (22%) 1 (2%) 41 

O
 
o
 

Negative 1 (33%) 2 (67%) 0 (0%) 3 (100%) 

Very Negative 0 (0%) 0 (0%) 1 (100%) 1 

<*£
> O
 
o
 

TOTAL 176 (82%) 32 (15%) 7 (3%) 215 (100%) 

^differences are significant at p = 0.02. 
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3$ (1) felt that the genetic counselor did not want to give him 

the answers. 

A significant relationship was also noted between the 

degree of satisfaction with the genetic counseling service and whether 

or not the counselees felt that they completely understood the 

counseling they received (Table 6, p=0.02). Approximately 12% (21) 

of the counselees who rated the experience as very positive or 

positive did not feel that they completely understood the information 

that they received, whereas 22% (9) of the counselees who rated the 

experience as satisfactory and 50% (2) of the counselees who rated 

the experience as negative or very negative did not feel that they 

completely understood the information that they received. Of the 

respondents indicating that they did not completely understand the 

information provided, 56% (18) indicated that they did not know 

enough basic genetics, 1.9% (6) indicated that they could not under

stand the counselor, 9% (3) indicated that they were too upset at 

the time of the counseling to understand the counseling and the 

remainder gave other miscellaneous reasons. 

No relationship was found between the degree of 

satisfaction and the magnitude of the risk figures provided, the 

interpretation of the numerical risk, complications associated with 

the amniocentesis, or negative pregnancy outcome. 
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Influence of Genetic Counseling on 
Decision for Family Planning 

Table 7 depicts the influence of genetic counseling 

on the respondents' subsequent procreative decisions. Sixty-one 

percent (1^9) of the respondents indicated that genetic counseling 

had not influenced their reproductive decisions. Of these, 73% (109) 

have decided not to have any more children. This apparently high 

percentage is probably indicative of the fact that more than 60% of 

the respondents were referred for genetic counseling due to maternal 

age of thirty-fjve years or greater. Only 20% (1»9) of the respondents 

felt that genetic counseling had influenced their reproductive 

decisions, and 19% (^6) of the respondents were undecided about 

future reproduction. There was no significant difference in the 

reproductive decisions of men and women, nor was there any significant 

difference in the reproductive decisions of those who were influenced 

by genetic counseling and those who were not influenced. 

Table 8 depicts the relationship between the magnitude 

of the occurrence or recurrence risk provided to the counselees by 

the genetic counselor and their reproductive decisions, whereas Table 

9 depicts the relationship between the counselees1 interpretation of 

the occurrence or recurrence risk and their reproductive decisions. 

No relationship was found between the counselees' reproductive 

decisions and either the actual or perceived risk of occurrence or 

recurrence. Again, the maternal age of the. respondents probably was 

the most significant factor in the reproductive decisions of the 

sample. 



Table 7- Influence of Genetic Counseling on Subsequent Pregnancies by Sex. 

ABSOLUTE FREQUENCY RELATIVE FREQUENCY 

Male Fema1e Total Ma 1 e .Female Total 

Influenced: 17 

e-e o
 

o
 32 (100%) 49 (100%) 17 (16%) 32 (23%) 49 (20%) 

Subsequent 
Pregnancy 
Planned 9 (53%) 15 (*7%) 24 (49%) 

No More 
Children 8 (47%) 17 (53%) 25 (51%) 

Plan to 
Adopt 0 (0%) 

a
*
 o

 

o
 

e? o
 

o
 

* 

Not 
Influenced: 65 (100%) 84 (100%) 149 (100%) 65 (62%) 84 (60%) 149 (61%) 

Subsequent 
Pregnancy 
Planned 12 (18%) 24 (29%) 36 (24%) 

No More 
Children 52 (80%) 57 (68%) 109 (73%) 

Plan to 
Adopt 1 (2%) 3 (4%) 4 (3%) 

Undecided: 23 23 46 23 (22%) 23 (17%) 46 (19%) 

TOTALS 105 139 .244 105(100%) . 139(100%) 244(100%) 
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Table 8. Family Planning Subsequent to Genetic Counseling vs. 
Assigned Risk Category. 

Assigned Planned to Are Planning 
Risk Avoid Pregnancy. . Pregnancy Undecided.. Totals 

High 
(ro+%) 9 (43%) 9 (43%) 3 (14%) 21 

<K
> O

 
o
 

Moderate 
(5-9%) 1 (17%) 2 (33%) 3 (50%) 6 (100%) 

Low 
(1-4%) 110 (70%) 35 (22%) 12 (8%) 157 (100%) 

Essentially 
None (< 1%) 10 (38%) 13 (50%) 3 (12%) 26 (100%) 

Unknown* 8 (24%) 1 (3%) 25 (74%) 34 (100%) 

TOTALS 138 (57%) 60. (25%).. 46.(19%) 244. (100%) 

Charts for 28 individuals completing questionnaires could not be 
obtained, and 6 of the individuals completing the questionnaires 
were not assigned risk figures. 
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Table 9. Family Planning Subsequent to Genetic Counseling vs. 
Preceived Risk Category. 

Perceived 
Ri sk 

Planned to 
Avoid Pregnancy 

Are Planning 
. .Pregnancy Undecided Totals . 

High 21 (78%) 2 (7%) 4 (15%) 27 

a
*

 o
 
o
 

Moderate 40 (66%) 18 (30%) 3 (5%) 61 o
 
o
 

<H
> 

Low 32 (63%) 11 (22%) 8 (16%) 51 

o
 
o
 

Essentially 
None 11 (42%) 13 (50%) 2 (8%) 26 

o
 
o
 

No 
Response 34: (43%) 16 (20%) . 29 (37%) 79 o

 
o
 

<*
e 
•
w
 

TOTALS 138 (57%) 60 (25%) 46 (19%) 244 O
 
O
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Outcome of Subsequent Pregnancies 

The results of subsequent pregnancies for the 126 families 

responding for which risk figures were available are depicted in Table 

10. One hundred and seven pregnancies were reported. Of these, 

ninety-four (88%) resulted in a healthy child. Of the twelve fami 1ies 

assigned to the high-risk category (10% or greater), seven had preg

nancies, all of which resulted in a healthy child. Four of the five 

families in the moderate-rjsk category (5-9%) had pregnancies, re

sulting in three healthy children and one pregnancy which was elec-

tively terminated. Eighty-two pregnancies were reported among the 

93 families assigned to the low-risk category (1-A%), seventy-one 

resulting in a healthy child, four resulting in a miscarriage (three 

following amniocentesis), two resulting in a child affected with the 

condition about which the family was counseled, three resulting in 

a child affected with some other condition, and two resulting in 

elective abortions. Finally fourteen pregnancies were reported 

among the fifteen families assigned to the essentially no risk cate

gory (less than 1%), thirteen resulting in a healthy child and one 

resulting in a miscarriage. 

Knowledge of General Genetics 

Five questions were included on the questionnaire to 

ascertain the respondents' knowledge of general genetics. The results 

are depicted in Table 11. Eighty-seven percent (213) of the respon

dents were aware that not all birth defects are genetic, 86% (210) 



Table 10. Relationship Between Assigned Recurrence 
Outcome of Subsequent Pregnancies. 

Risk'and the 

—""""""""" Assigned Recurrence Risks —"""""""" 
Outcome of 
Subsequent Essentially 
Pregnancies High Moderate. . Low None Totals 

Healthy Child 7 3 71 13 9^ 

Mi scarriage 0 0 k  1 5 

Affected with 
Same* 0 0 2  0 . 2 

Affected with 
Other** 0 0 3 0 3 

Elective 
Abortion 

0 1 2 0 3 

TOTALS 7 4 82 1A 107 

Child born with the same condition about which the family was 
counseled. 

Child born with some condition about which the family was not 
counseled. 



Table 11. Knowledge of General Genetics by Sex. 

% CORRECT 

Question Male Female. Total 

All Birth Defects 
are Inherited 87 (83$) 126 (91%) 213 (87%) 

All Inherited Disorders 
are Apparent at Birth 85 (81$) 123 (89%) 208 (85%) 

Inherited Characteristics 
are Controlled by Genes 73 (70%) 96 (69%) 169 (69%) 

Individual Can Carry a 
Harmful Gene but Appear 
Normal 88 (84%) 122 (88%) 210 (86%) 

A 25% Risk Means that if 
a Couple Already has One 
Child with a Genetic 
Disorder, the Next Three 
Offspring will be Normal 78 (74%) 103 (74%) 181 (74%) 
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were aware that an individual can carry a deleterious gene without 

phenotypic effect, and 85% (208) were aware that not all inherited 

disorders are apparent at birth. The other two questions appeared 

to be slightly more difficult for the respondents with only Jk% (181) 

correctly responding to the question pertaining to recurrence risks, 

and only 69% (169) realizing that inherited characteristics are 

controlled by genes. There was no significant difference between 

men and women in response to these questions. 

Reactions to Amniocentesis 

One hundred and nineteen of the 143 families responding 

to the questionnaire had an amniocentesis in conjunction with their 

genetic counseling. As indicated in Table 12, the major reasons for 

the amniocentesis were: 

1) Maternal age of thirty-five years or more (80%); 

2) Other reasons (18%), such as: 

a) Maternal anxiety, 

b) Previous stillbirth, 

c) Previous child with multiple birth defects, 

d) Previous miscarriage, and 

e) Paternal age, 

3) A previous child with a chromosomal abnormality (6%); and 

k) A previous child with a neural tube defect (4%). 

Table 13 depicts the complicat ions reported by the women 

undergoing amniocentesis. Twenty-nine (24%) women reported abdominal 



29 

Table 12. Survey Respondents' Reasons for Amniocentesis. 

1 

Reason for Referral 
Absolute 
Number 

% of Total* 
(N.= 119) 

Maternal Age 95 79.8 

Previous Child with Chromosome Abnormality 7 5.9 

Wife/Husband Known Tranlocation Carrier 2 1.7 

Carrier of an X-Linked Disorder 1 0.8 

Previous Child with Neural Tube Defect 5 k .2  

Wantet to Know Sex of Baby 3 2.5 

Other 21 17.6 

*Some gave more than one response 

Table 13- Survey Respondents' Complications Following Amniocentesis. 

Absolute % of Total* 
Complication Number (N.- 119) 

Bleeding 1 0.8 

Leakage of Clear Fluid Vaginally k  3.4 

Abdominal Cramps 29 Z k . b  

Fever 1 0.8 

Miscarriage 3 2.5 

Other (Pain and Anxiety) 13 10.9 

*Some gave more than one response 



30 

cramps and thirteen (11%) women reported other complications including 

pain and anxiety. Three (2.5%) women reported miscarriages following 

the amniocentesis, however, one of these women stated that she had 

been spotting and having contractions the day before the amniocentesis. 

The participants in this survey were questioned about 

their concerns prior to the amniocentesis and their concerns regarding 

subsequent amniocentesis. As indicated in Table 14, the greatest con

cerns prior to amniocentesis were: 

1) Injury to the fetus (64%) , 

2) Results of the test (63%), 

3) Miscarriage (45%), and 

4) The possibility of a therapeutic abortion (42%). 

There was no difference between men and women at the 

0.10 level of significance regarding any of these concerns. However, 

significantly more women (38%) than men (19%) were concerned about 

pain associated with the procedure (p<0.05). Twenty-njne percent of 

the men were concerned about injury to the mother as compared to only 

5% of the women (p<0.01). Also, seven men (8%) stated that they had 

no concerns prior to the amniocentesis, whereas no women stated that 

they had no concerns prior to the amniocentesis (p<0.01). 

The survey respondents' concerns regarding a subsequent 

amniocentesis are depicted in Table 15. Their greatest concerns are: 

1) Results of the. test (56%), 

2) Injury to the fetus (44%),. 

3) The possibility of a therapeutic abortion (44%), and 

4) Miscarriage (34%). 
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Table 14. Survey Respondents' Concerns Prior to Amniocentesis by 
Sex. 

Concerns Male . Female Total 

Unknown Aspects 
of the Test 12 (14%) 19 (16%) 31 (15%) 

Pain Associated' 
with the 
Procedure 16 (19%) 45 (38%) 61 (30%) 

Injury to Fetus 50 (58%) 79 (68%) 129 (64%) 

Mi scarriage 29 (34%) 63 (54%) 92 (45%) 

2 
Injury to Mother 25 (29%) 6 (5%) 31 (15%) 

Possibi1ity of 
Therapeutic 
Abortion 27 (31%) 58 (50%) 85 (42%) 

Results of Test 42 (49%) 85 (73%) 127 (63%) 

Other 1 (1%) 2 (2%) 3 . (IS)-

No Concerns^ 7 (8%) 

a
?
 o

 

o
 7 (3%) 

TOTALS* 86 117 203 

*Some gave more than one response 

'difference is significant at p 3 0.05. 

2 
'differences are significant at p = 0.01. 
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Table 15- Survey Respondents' Concerns Regarding 
Amniocentesis by Sex. 

Subsequent 

Concerns Male .Female Total 

Pain Associated 
with the 
Procedure 8 09*) 12 (10?) 20 (10?) 

Having Fluid With
drawn More than 
Once 7 (8?) 15 (13?) 22 (11?) 

Injury to Fetus 38 (44?) 52 (44?) 90 (44?) 

Miscarriage 23 (27?) 46 (39?) 69 (34?) 

Possibi1ity of 
Therapeutic 
Abortion 35 (41?) 54 (46?) 89 (44?) 

Physician Other 
than Own During 
Test 1 (1?) 5 (4?) 6 (3?) 

Results of Test 40 (47?) 73 (62%) 113 (56?) 

Other 3 (4?) 4 (3?) 7 (3?) 

No Concerns 7 (8?) 7 (6?) 14 (7?) 

TOTALS* 86 117 203 

*Some gave more than one response 
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No significant differences were found between the 

concerns of men and women regarding subsequent amniocenteses. 

The change in the survey respondents' concerns regarding 

subsequent amniocenteses as compared to their concerns prior to 

amniocentesis is reflected in Table 16. There was a significant 

decrease in the numbers of both men and women concerned about pain 

in future amniocenteses (p<0.05 and p<0.01, respectively). Seven 

(6%) women stated that they would have no concerns regarding future 

amniocenteses, whereas no women stated that they had no concerns 

prior to amniocentesis (p<0.01)- It should also be noted that more 

men are concerned about the possibility of a therapeutic abortion 

in future amniocenteses (Al%) than were concerned about it prior to 

amniocentesis (31%)- This was the only area which demonstrated an 

increased concern in future amniocenteses. 

The results of the survey indicated that 62% of 

the respondents would terminate the pregnancy if the test results 

indicated an abnormal fetus, while 30% of the respondents were un

decided. Eight-two percent of the respondents stated that they 

would have the test again, while 3% would not and 15% were undecided. 

Ninety-three percent of the respondents would recommend the test to 

others, while 3% would not and 5% were undecided. It should be 

noted that the same individuals who stated that they would not have 

the test again also stated that they would not recommend the test to 

others. 



Table 16. Change in Survey Respondents' Concerns Regarding Subsequent Amniocentesis as Compared 
to their Concerns Prior to Amniocentesis by Sex. 

MALE FEMALE 

Prior Subsequent Prior Subsequent 
Concerns Concerns Concerns % Change . . Concerns. Concerns % Change 

Pain^ 16 (19%) 8 (9%) -50.0 45 (38%) 12 (10%) -73.3 

Fetal Injury 50 (58%) 38 (44%) -24.0 79 (68%) 52 (44%) -34.2 

Mi scarriage 29 (34%) 23 (27%) -20.7 63 (54%) 46 (39%) -22.2 

Therapeutic Abortion 27 (31%) 35 (41%) +29.6 58 (50%) 54 (46%) - 6.9 

Test Results 42 (49%) 40 (47%) - 4.8 85 (73%) 73 (62%) -14.1 

2 
No Concerns 7 (8%) 

a* o
o 

0.0 0 (0%) 7 (6%) 

TOTALS* 86 86 117 117 

*Some gave more than one response 

^differences for men and women are significant at p = 0.05 and p = 0.0*, respectively. 
2 
difference for women is significant at p = 0.01. 



Question number fifty solicited suggestions from the 

respondents regarding possible improvements in the amniocentesis. 

Seventy-one different suggestions were made. The most common comments 

were: 

1) No comment ( 3 6 % ) ,  

2) No improvements necessary - the experience was very 

positive as handled by the staff (27%), 

3) Reduce the waiting period for the test results ("17$), and 

4) Provide a support group of women who have had the test 

(6$ ) .  

As stated previously, question number fifty-one was 

included to determine whether the respondents had completed the 

questionnaire without consulting their spouses as instructed. 

Ninety-two percent stated that they had not consulted their spouses, 

k% stated that they had consulted their spouses, and did not 

respond to the question. 



CHAPTER 4 

DISCUSSION 

The sample studied consisted of 143 families counseled 

at the Arizona Health Sciences Center (AHSC) between January 1, 1980 

through September 30, 1981. Referral was made by private obstetricians/ 

gynecologists (63%), private pediatricians (2%), private physicians in 

other specialties (9%), and 26% of the total sample were self-referred. 

This differs markedly from the Abramovsky study in which 40% were 

referred by private obstetricians/gynecologists, 21% by private pedia

tricians, 17% by private physicians in other specialties, 5% by hospital 

clinics, 3% by agencies, and only 14% were self-referred. The greater 

percentage of referrals by private obstetricians/gynecologists in the 

present study as compared to the Abramovsky study is indicative of 

the fact that 80% of the counselees at AHSC were seen for genetic 

counseling prior to amniocentesis, whereas the majority of families 

in the Abramovsky study sought genetic counseling because they had 

a child with a possibly inherited disorder. Only 11% of the families 

in the present study were referred by other private physicians as 

compared to 38% in the Abramovsky study. This low referral rate by 

other private physicians may indicate a lack of awareness of, or a 

lack of confidence in, the genetic counseling services available at 

AHSC. 

36 
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The only demographic data presented in the Abramovsky 

study involved age and race of the respondents and, therefore, it 

is very difficult to compare the demographics of the two populations. 

However, the racial composition and the age range of both populations 

were similar. The population in the present study was highly educated 

in that more than 50% of the respondents had four or more years of 

college. More than 50% of the respondents in the present study had 

been married for five or more years. 

Previous genetic counseling follow-up studies have 

shown a wide variation in counselees1 abilities to recall pertinent 

medical and genetic information. Sorenson (197z*b) found that 21-75% 

of the counselees did not remember or did not understand the infor

mation provided. Leonard et al. (1972) found that kk% of the patients 

who were counseled for Down's Syndrome (trisomy 21) were unable to 

recall the genetic information provided. Abramovsky et al. (1980) 

found that 91% of the couples were able to recall the specific 

diagnosis, 72% were able to recall the correct risk figures, and 

56% were able to recall the mode of inheritance. 

In contrast, the results of the present investigation 

indicate that only 38% of the respondents were able to recall the 

specific diagnosis, 20% remembered the correct risk figures, and 

41% recalled the mode of inheritance. The differences in the ability 

to recall the diagnosis and the risk figures in the present study 

as compared to the Abramovsky study are significant at the 0.01 

level. Several plausible explanations for these differences exist. 



First of all, the Abramovsky study sent only one questionnaire to 

each household which was completed jointly by the husband and wife. 

As a result, only one member of the couple needed to be able to 

recall the information requested. The present study, however, 

elicited separate responses from each member of the couple. Further 

scrutiny of the data revealed that in *»8% of the families at least 

one member of the couple was able to recall the specific diagnosis 

as compared to only 38% of the individuals; in 5**% of the families 

at least one member of the couple was able to recall the mode of 

inheritance as compared to only 41% of the individuals; and in 23% 

of the families at least one member of the couple was able to recall 

the risk of recurrence as compared to only 20% of the individuals. 

These revised figures still represent a significant deviation in the 

ability to recall the diagnosis and the recurrence risk as compared 

to the Abramovsky study, however, they do account for some of the 

variation. Secondly, the genetic counseling service at the Mt. Sinai 

School of Medicine in New York City routinely provides its counselees 

with a follow-up letter which reiterates the information provided 

during the genetic counseling session. No written follow-up is 

routinely provided at the Arizona Health Sciences Center. Evers-

Kiebooms (1979) found that 87% of the counselees provided with a 

summarizing letter and a follow-up session were able to accurately 

recall the genetic risk information provided as compared to only 

12% of the counselees in the control group which were not followed-

up in any manner. Finally, the majority of the counselees in the 
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Abramovsky study already had one child with a possibly inherited 

disorder, whereas the majority of the counselees in the present 

study were referred for genetic counseling due to current pregnancy 

with maternal age of thirty-five years or more. It seems likely 

that the ninety-two families at the Arizona Health Sciences Center 

which were referred for amniocentesis due to maternal age and for 

which no problem was identified were less motivated to retain the 

information provided than were the families at the Mt. Sinai School 

of Medicine which were referred due to a probable genetic disorder. 

The discrepancies in the recall of genetic information between the 

present investigation and the Abramovsky investigation can probably 

be accounted for by a combination of the three explanations stated 

above. 

The present investigation identified differences in the 

ability to recall the information provided between men and women only 

in regard to diagnosis. This difference may be due to the fact that 

the woman spends a greater amount of time with the genetic counselor 

than the mah because: 1) many of the men do not attend the amnio

centesis, and 2) the counselor generally contacts the woman with the 

test results. It also seems likely that the woman may have discussed 

the possibility of Down's Syndrome with her obstetrician prior to the 

referral for amniocentesis. 

This study indicated that only 13% of the respondents 

perceived their risk figures to be equal in severity to the criteria 

used as compared to the Abramovsky study which found that of their 



respondents perceived their risk to be equal in severity to the 

criteria used. However, the Abramovsky study found that only 2~J% 

of the counselees in the low-risk category (1-^%) perceived their 

risk to be equal in severity to the criteria used, while 20% over

estimated their risk and k~J% underestimated their risk. Seventy-

five percent of the respondents in the present investigation were 

assigned to the low-risk category. Twenty percent of the respondents 

in this category perceived their risk as low, while 37% overestimated 

their risk and 8? underestimated their risk. In addition, 35% of 

the respondents assigned to the low-risk category were unable to 

recall the risk figures provided them. The high percentage of 

individuals in this category who overestimated their risk can prob

ably be accounted for due to the fact that 80% of these women had 

an amniocentesis in conjunction with the genetic counseling. The 

procedure creates a significant amount of tension and anxiety and, 

therefore, it seems plausible that the over-estimation of the risk 

figures is associated with the procedure itself. 

Overall, less than 2% of the respondents in the 

present study accurately recalled all of the genetic information 

provided them during the counseling session, whereas k0% of the 

respondents in the Abramovsky study accurately recalled all of the 

genetic information provided them. In addition, more than 32% of 

the respondents in the present study were unable to accurately recall 

any of the genetic information provided them during the counseling 

session as compared to only 3% of the respondents in the Abramovsky 



study which were unable to recall any of the genetic information 

provided them. This suggests a problem in providing the counselees 

with the pertinent information at AHSC. It may indicate the need to 

re-evaluate the counseling process at AHSC or to attempt to discern 

the counselees1 levels of understanding prior to the termination of 

the session. In addition, AHSC should consider providing its 

counselees with a follow-up letter which summarizes the information 

provided during the genetic counseling session. 

Hsia (197*0 and Reid et al. (1976) found that many 

families reach procreative decisions prior to seeking genetic 

counseling. The present study supports this finding in that 61% of 

the respondents stated that they were not influenced by the genetic 

counseling. Pearn (1973) found that procreative decisions are based 

not only on the magnitude of the recurrence risk but also on the 

perceived burden associated with the disorder in question. In the 

present study no relationship was found between family planning sub

sequent to genetic counseling and either the perceived recurrence 

risk or the actual recurrence risk. However, seventy-three percent 

of those who were not influenced by genetic counseling have decided 

not to have any more children which is probably indicative of the 

fact that 68% of the female respondents were thirty-five or more 

years of age. 

Five questions were included in the questionnaire to 

ascertain the respondents' general genetics knowledge. All five 

questions were answered correctly by 63% or more of the respondents. 



There was no significant difference between men and women in 

response to these questions. Since no pre-counseling data was 

obtained regarding the respondents' general genetics knowledge, it 

is difficult to determine what impact, if any, the counseling had 

on their abilities to answer the questions. Since the sample studied 

was generally very highly-educated, it seems likely that many of the 

respondents' obtained their general genetics knowledge outside of 

the counseling session. In addition, since less than 1% of the 

respondents were able to accurately recall all of the genetic infor

mation provided them regarding their particular case, it seems un

likely that they would be able to comprehend and assimilate this 

general genetics knowledge if provided during the same session. 

Future researchers may want to ascertain the pre-counseling and post-

counseling general genetics knowledge of the counselees in order to 

accurately assess the degree of knowledge which is obtained as a 

result of the counseling process. 

In general, the respondents in this study were very 

satisfied with the genetic counseling experience. Those who were 

not satisfied with the experience either did not understand the 

counseling or were not satisfied with the answers to their questions. 

Of the respondents indicating that they did not completely understand 

the information provided, (18) indicated that they did not know 

enough basic genetics, 19& (6) indicated that they could not under

stand the counselor, and S% (3) indicated that they were too upset 

at the time of the counseling to understand the counselor. Of the 



respondents indicating a dissatisfaction with the answers to their 

questions, S^% (12) indicated that the answers are not known to the 

medical profession, 23% (5) indicated that they had not asked all 

of the questions they had for some reason, and one person felt that 

the genetic counselor did not want to give him the answers. The 

majority of individuals who were dissatisfied with the answers to 

their questions were self-referred because of exposure to potential 

mutagens. Both the lack of understanding of the counseling received 

and the lack of satisfaction with the answers to questions re-confirm 

the need to follow-up the counselees in writing, in person, or both, 

and to try to ascertain the counselee's comprehension of the infor

mation provided prior to the termination of the counseling session. 

The follow-up post-cards received raised some questions 

as to whether the respondents were truly representative of the degree 

of satisfaction of the population due to the fact that two of the 

families which returned post-cards stated that they were not going 

to complete the questionnaire because they had received erroneous 

information from the counseling. One family stated it was told that 

they would have a girl but had a boy, and the other claimed it was 

told that their baby would have Turner's syndrome (XO) but was 

diagnosed as a normal female (XX) after birth. It is possible that 

many of the other families who did not complete the questionnaire 

were also dissatisfied. It is also apparent that the degree of 

counselee satisfaction with the genetic counseling process is not a 

good indicatorof the degree of understanding of the information 



provided, in that 87% of the respondents rated the experience as 

satisfactory to very positive while less than 2% of the respondents 

were able to accurately recall all of the genetic information pro

vided them. 

The major concerns of the respondents prior to 

amniocentesis in this study were in close agreement with the studies 

of Finley et al. (1977) and Hauck (1980). Both of those studies 

surveyed only women. Singificant differences between men and women 

were identified in the present study regarding the pain associated 

with the test, injury to the mother, and having no concerns prior to 

the procedure. One would expect that women would be more concerned 

about pain associated with the procedure than men because they are 

the ones undergoing the procedure. The results substantiated this 

assumption. The fact that more men than women were concerned about 

injury to the mother and had no concerns would also be expected 

because the women are undergoing the procedure whereas the men are 

not. 

The major concerns of the respondents regarding sub

sequent amniocenteses were also in close agreement with the studies 

of Finley et al. (1977) and Hauck (1980). No significant differences 

between men and women were identified in the present study regarding 

the concerns in subsequent amniocenteses. However, this study indi

cates that there was a significant decrease in concern about pain 

in future amniocenteses as compared to prior to amniocentesis for 

both men and women. It was also found that seven women would have 



no concerns in subsequent amniocenteses as compared to no women with 

no concerns prior to amniocentesis. Apparently the procedure was 

less traumatic than originally anticipated. Finally, of the men 

indicated that they would be concerned about the possibility of a 

therapeutic abortion in subsequent amniocenteses as compared to only 

31% prior to amniocentesis. This would seem to indicate a need for 

additional support for the husbands in the counseling experience. 

Seventy-one different suggestions were made regarding 

possible improvements in the amniocentesis process. The most common 

comments were to reduce the waiting period for the test results and 

to provide a support group of women who have had the test to help 

alleviate the anxiety both before the test and during the waiting 

period. At the present time it is not possible to reduce the waiting 

period for the test results, however, the stress and anxiety during 

the waiting period could be reduced if the counselees are able to 

talk to other women who have had the test. Another common suggestion 

was to monitor the needle insertion via ultrasound. Only a few places 

in the country currently have the ability to do so; however, since 

of the respondents were concerned about injury to the fetus prior 

to amniocentesis and kk% of the respondents were concerned about 

injury to the fetus in subsequent amniocenteses, it seems likely that 

the ability to monitor the needle insertion via ultrasound would 

greatly alleviate the counselees' anxiety. 
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Summary 

Abramovsky et al. (1980) and Hauck (1980) both recognize 

the need to follow-up the genetic counseling process separately with 

men and women. This study utilized the questionnaires of Abramovsky 

et alf (1980) and Hauck (1980), with minor modifications, to determine 

whether the needs of both men and women are adequately addressed in 

the' genetic counseling program at the Arizona Health Sciences Center, 

and whether differences exist between men and women in their reactions 

* 

to genetic counseling and in their recall and interpretation of 

genetic information. The questionnaire was designed to ascertain: 

(1) the demographics of the population, (2) the degree of recall of 

the essential medical and genetic facts, (3) the reproductive 

decisions of the counselees as a result of genetic counseling, (4) 

knowledge of basic genetics, (5) the degree of satisfaction with the 

genetic counseling experience, and (6) the impact of amniocentesis. 

Two hundred and forty-four individuals comprised the 

total sample consisting of 139 women and 105 men. Approximately 84% 

of the sample was white, 3% Hispanic, 3% Black, 1% Oriental, and 2% 

unidentified. More than 50% of the respondents had a four-year-

college degree, and over 50% of these had a graduate degree. More 

than 50% of the sample had been married at least five years at the 

time of genetic counseling, and almost 30% had been married more 

than ten years. Approximately 5% of the sample was unmarried. More 

than 50% of the female respondents indicated their occupation as 

homemaker. In more than (>0% of the cases, the motivation in seeking 
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genetic counseling was a current pregnancy with maternal age 

thirty-five years or greater. 

It was found that the ability of all of the respondents 

to recall the specific diagnosis or the specific risk figures in this 

study was significantly lower than found in previous studies. Overall, 

less than 2% of the respondents accurately recalled all of the genetic 

information provided them during the genetic counseling session. 

Significant differences were found between men and women in the recall 

of the specific diagnosis provided during the genetic counseling 

session. These findings indicate a need for a written follow-up 

letter to the counselees to aid in the comprehension and recall of 

the information provided during genetic counseling. 

No relationship was found between family planning 

subsequent to genetic counseling and either the perceived recurrence 

risk or the actual recurrence risk. 

All of the questions which were included to determine 

general genetics knowledge were answered correctly by 63% or more of 

the respondents. There was.no significant difference between men 

and women in response to these questions. 

In general, the respondents in this study were very 

satisfied with the genetic counseling experience. A significant 

correlation was noted between the degree of satisfaction with the 

genetic counseling service and whether or not the counselees were 

satisfied with the answers to their questions. A significant 

relationship was also noted between the degree of satisfaction with 



the genetic counseling service and whether or not the counselees 

felt that they completely understood the counseling they received. 

It is also apparent that the degree of counselee satisfaction with 

the genetic counseling process is not a good indicator of the degree 

of understanding of the information provided, in that 87% of the 

respondents rated the experience as satisfactory to very positive 

while less than 2% of the respondents were able to accurately recall 

all of the genetic information provided them. 

Significant differences were found between men and 

women regrading their concerns prior to amniocentesis. Men were 

found to be more concerned about the possibility of a therapeutic 

abortion in subsequent pregnancies than were concerned about it 

prior to amniocentesis. These findings support the concept of 

additional emotional support to men in the genetic counseling process. 

It is concluded that follow-up studies which assess the 

individual responses of men and women are valuable and informative 

and should be an integral part of the genetic counseling process. 

Recommendat i ons 

In future studies it is recommended that a pre-screening 

questionnaire be given to all counselees prior to the initial genetic 

counseling session. This will enable the researcher to measure 

changes in counselee attitudes pre- and post-counseling, and to 

evaluate the counselees which choose not to complete the follow-up 



questionnaire. Also, eliminating the demographic data on the follow 

up questionnaire will reduce its length by approximately 20% and 

thus may increase the response rate. 
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1. Please indicate your sex: 

a. Male 
b. Female 

2. Please indicate your occupation during the major portion 
of last year: 

i.'- • 

a. Clerical or sales worker 
b. Farmer, farm manager, farm foreman 
c. Farm laborer 
d. Physician 
e. Health professional - e.g., nurse, dentist, optometrist, 

pharmacist, etc. 
" f. Other health professional requiring certification - e.g., LPN, 

ART, etc. 
g. Health worker - other than above 
h. Owner/Manager - small business 
i. Professional - e.g., clergy, engineer, lawyer, teacher, etc. 
j. Sales - e.g., insurance, real estate, automobile, other 

products 
k. Skilled worker, craftsman 
1. Transport or equipment operator 
m. Unskilled worker, laborer, private household worker (nonfarm) 
n. Homemaker 
0. Unemployed 
p. Full-time student 
q. Manager, administrator, executive-corporate business (nonfarm) 
r. Other business position - e.g., accountant, analyst, 

programmer, researcher, etc. 

3. Please indicate the highest education level you have attained: 

a. Eighth grade or less 
b. Some high school 
c. High school graduate 
d. Specialized business or technical training (beyond high school) 
e. Some college 
f. College degree (B.A./B.S.) 
g. Some graduate or professional school (requiring work beyond 

college graduation) 
h. M.A./M.S. or other master's degree 
1. M.D./Ph.D/J.D./L.L.D/D.D.S. or other doctoral degree 

k. Please indicate, to the closest year, how many years you had been 
married at the time of genetic counseling: 

a. Not married 
b. Less than two years 
c. Two to five years 
d. Five to ten years 
e. More than ten years 
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5. Please Indicate your religious background: 

a. Catholic 
b. Jewish 
c. Protestant. Please state 
d. Other. Please state ' 

6. Please indicate how you would describe yourself: 

a. Black 
b. American Indian or Alaskan Native 
c. White 
d. Oriental 
e. Hispanic 
f. Other. Please state 

7. Please indicate where you spent the major portion of your life: 

a. Large city (population 500,000 or more) - inner city 
b. Large city (population 500,000 or more) - other city area 
c. Suburb of a large city 
d. City of moderate size (population 50,000 - 500,000) 
e. Suburb of a moderate size city 
f. Small city (population 10,000 - 50,000 - other than suburb) 
g. Town (population 2,500 - 10,000 - other than suburb) 
h. Small town (population less than 2,500) 
i. Rural/unincorporated area 

8. Why did you come to the University of Arizona Health Sciences 
Center for genetic counseling? . 

a. My obstetrician/gynecologist recommended it 
b. My pediatrician recommended it 
c. Another physician recommended it 
d. It was my own idea 
e. Other. Please explain 

9. What was the problem or concern about which you came for genetic 
counseli ng? 

10. Was a specific diagnosis of the problem made or confirmed when 
you were seen at the University of Arizona Health Sciences Center? 

a. Yes 
b. No 
c. Don't know 

11. If yes, what was the diagnosis? 
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12. Was the problem described as genetic? 

a. Yes 
b. No 
c. Don't know 

13- If you answered yes to question No. 12, which of the following 
kinds of genetic inheritance was described as relevant to your 
family? 

a. Dominant 
b. Recessive 
c. Sex-linked 
d. Multifactorial or Polygenic 
e. Don't know 

14. Were you given risk figures relating to your chances of having 
a child affected with the disease or condition? 

a. Yes 
b. No 
c. Don't know 

15« What specific risk figures were you given? 

16. Do you feel this risk is a: 

a. High risk 
b. Low risk 
c. Moderate risk 
d. Essentially no risk 

17. Were you given information about the natural course of the 
disease and the problems involved with caring for an individual 
with this problem? 

a. Yes 
b. No 
c. Don't know 

18. Did you receive information in the counseling process that you 
were not aware of before counseling? 

a. Yes 
b.' No 
c. Don't know 
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19. When you came in for counseling were you still considering 
having more children of your own? 

a. Yes 
b. No 
c. Uncertain 

20. Did the counseling you received influence your decision about 
whether or not to have more children of your own? 

a. Yes 
b. No 
c. Uncertain 

21. Please circle all of the following statements which apply to 
you: 

a. I have decided not to have any further children of my own 
because the risks for a problem are too high. 

b. I have decided not to have more children of my own because 
of the type of problem for which I am at risk. 

c. Both of the above. 
d. I had decided before counseling not to have any more children 

of my own and I still feel this way. 
e. I have decided to have more children of my own. 
f. I have decided to adopt children. 
g. I have decided to try artificial insemination. 
h. Other. Please explain 
i. I have not yet decided. 

22. The decision(s) in question No. 21 were reached: 

a. On my own 
b. By my spouse and myself 
c. By my spouse 
d. Other. Please explain 

23. If you have had a pregnancy or pregnancies since you were 
counseled, what was/were the outcome(s)? 

a. Healthy gi rl(s) 
b. Healthy boy(s) 
c. Miscarriage(s) 
d. Sti1lbirth(s) 
e. Child(ren) affected with the disease about which I was 

counseled. 
f. Child(ren) affected with some other problem. 
g. Elective abortion(s) 
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2k.  Was the availability of prenatal diagnosis discussed with you 
with regard to current or a future pregnancy? 

a. Yes it was discussed and the test was performed at the time 
of the genetic counseling session at the University of 
Arizona Health Sciences Center. 

b. Yes it was discussed and I will consider it during the 
future pregnancy. 

c. Yes it was discussed and I will not consider it during a 
future pregnancy. 

d. No it was not discussed. 

25. All birth defects are inherited: 

a. True 
b. False 
c. Don't know 

26. All inherited disorders are apparent at birth: 

a. True 
b. False 
c. Don't know 

27. Inherited characteristics are controlled by the action of one 
or more pairs of genes: 

a. True 
b. False 
c. Don't know 

28. An individual can carry a harmful gene but appear normal: 

a. T rue 
b. False 
c. Don't know 

'29. A 25%, or one-in-four, risk means that if a couple already has 
one child with the genetic disorder, the next three offspring 
will be normal: 

a. True 
b. False 
c. Don't know 

30. Do you feel now that you completely understood the counseling 
you received? 

a. Yes 
b. No 



31* If you answered no to question No. 30, please circle whichever 
of the following statements apply: 

a. I did not know enough basic genetics to understand the 
counseling. 

b. I was not able to understand the person who did the 
counseli ng. 

c. I was too upset at the time to really comprehend what 
was said. 

d. Other. Please explain 

32. Did the counseling experience fulfill your expectations? 

a. Yes 
b. No 

33- Were all your questions answered to your satisfaction? 

a. Yes 
b. No 

34. If all your questions were not answered, it is because: 

a. The answers are not yet known to the medical profession. 
b. You felt the genetic counselor/doctor didn't want to give 

you the answers. 
c. You did not ask all of the questions you had for some 

reason. 

35• Have you discussed the counseling you received with your 
physician? 

a. Yes 
b. No 

36. How would you rate your genetic counseling experience at the 
University of Arizona Health Sciences Center overall? 

a. Very positive 
b. Positive 
c. Satisfactory 
d. Negative 
e. Very negative 

If you/your wife underwent amniocentesis (getting fluid from around 
the developing baby) at the University of Arizona Health Sciences 
Center, please answer questions No. 37-50. Otherwise please go to 
question No. 51• 
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37« The reason you/your wife had this test was: 

a. You/your wife were/was 35 years of age or over. 
b. You previously had a child with a chromosome disorder such 

as Down's Syndrome (or Mongolism). 
c. You or your spouse are known to carry a balanced chromosome 

translocation. 
d. You/your wife are/is a known carrier of an X-linked disorder 

such as Hemophilia or Duchenne's muscular dystrophy which 
could be passed on to your sons. 

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

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

38. How did you first learn about amniocentesis 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. My spouse told me about it. 
g. I heard about it on television. 
h. A friend told me about it. 
i. Other. Please explain 

33.  Who made the decision for you/your wife to have this test? 

a. Local obstetrician or family physician. 
b. Medical geneticist. 
c. I made the decision. 
d. My spouse and I made the decision. 
e. My spouse made the decision. 
f. Other. Please explain ' 

kO. How would you classify your local doctor's attitude toward the 
test? 

a. In favor and encouraging. 
b. Neutral. 
c. Not in favor of discouraging. 
d. Never heard of the test. 

. Did your local doctor explain what the test would be like and 
exactly what the test would show? Circle all answers that apply: 

a. 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. 
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k2.  Did the doctor performing the test explain what the test would 
be like and exactly what the test would show? Circle all answers 
that apply: 

a. 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. 

43. What, if any, problems did you/your wife have following the 
amniotic tap? 

a. Bleeding. 
b. Leaking of clear fluid vaginally. 
c. Abdominal cramps. 
d. Fever 
e. Miscarriage. 
f. Other. Please explain 

Circle all answers that apply to questions No. kk and No. k5> 

44. Before withdrawal of the fluid, what were your greatest concerns? 

a. Unknown aspects of the test. 
b. Afraid the test would be painful. 
c. Possible injury to fetus. 
d. Possible miscarriage. 
e. Possible injury to yourself/your wife. 
f. Having to decide whether or not to artificially end the 

pregnancy. 

9- Results of the test. 
h. No concern. 
i. Other. Please explain 

45. If you/your wife 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. 
i. Other. Please explain_ ' ' 
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46. When you first came to have the test, did you plan to end the 
pregnancy if the test showed an abnormal fetus? 

a. Yes 
b. No 
c. Undecided 

Wj. Did you begin this pregnancy because you knew this test was 
available? 

a. Yes 
b. No 

48. If you/your wife became pregnant again, would you have this 
test again? 

a. Yes 
b. No 
c. Undecided 

kS. Would you recommend others to have this test? 

a. Yes 
b. No 

50. What do you think could be.done to improve the experience of 
having amniotic fluid removed and chromosome or other studies 
done? 

51. Did you complete this questionnaire without consulting with 
your spouse? 

a. Yes 
b. No 
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TO WHOM IT MAY CONCERN: 

This questionnaire is part of a research study entitled "A 

Comparative Analysis of a Follow-up Study of Genetic Counseling in 

Men and Women." The purpose of this study is to determine how infor

mation presented during genetic counseling is interpreted by men and 

women, and to determine whether men and women react differently 

towards the genetic counseling process. Therefore, it is requested 

that this questionnaire be completed by you and your spouse separately, 

without consulting one another. It is believed that the information 

obtained in this study will be beneficial to genetic counselors in 

providing services. 

Your participation in this study is completely voluntary. 

The completion of this questionnaire will require approximately one 

hour of your time. There will be no costs, benefits, or risks to you 

from your participation in this study. You may withdraw from com

pleting the questionnaire at any time, and you may refuse to answer 

any questions without incurring any ill will. Completion of the 

questionnaire indicates that you have willingly consented to partici

pate in this study. It is requested that you and your spouse complete 

the questionnaire separately without consulting each other. You may 

discuss the questionnaire with each other after you have both com

pleted it. Be assured that all information obtained from this question

naire will be kept confidential. Your responses will be grouped with 

the responses of other participants in the study to provide the 

information desired. Your responses to questions #9~15 will be compared 



with the information on record at the Arizona Health Sciences Center 

to determine the degree of recall you have regarding this information. 

Any information used in locating participants will be destroyed at 

the conclusion of the study and no record will be kept of your 

participation in the study. 

Thank you for your help in this study. The success of the 

project depends upon your participation, and I believe you will find 

it interesting. If you decide to participate in the study, please 

return the completed questionnaires in the enclosed, stamped, self-

addressed envelope within two weeks. 

Sincerely, 

Margaret A. Pearson 

MAP:js 

Enclosure 
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Dear: 

Three weeks ago a questionnaire was mailed to you in which 

I asked for some rather extensive information regarding the genetic 

counseling which you received at the University of Arizona Health 

Sciences Center. I realize that the questionnaire is lengthy and 

that some of the information requested is both detailed and personal. 

However, since the field of genetic counseling is quite new, the 

best way for us to improve our counseling techniques to the highest 

possible level of accuracy and effectiveness is to ask for assistance 

from people like yourself who have experienced it personally. 

As I explained in the first letter, the information obtained 

from this questionnaire is completely confidential and your names 

will never be passed on to any other person or institution. 

I sincerely hope that if you have not already returned your 

completed questionnaire, you will be able to do so very soon. 

Sincerely, 

Margaret Ann Pearson 

P.S. If for some reason you or your partner do not choose to return 

the questionnaire, it would be most helpful for me to know the 

reasons why it presents a probelm for you and/or your partner. 

If you wish, you may include your reasons on the enclosed post 

card, drop me a note, or call me at 

Also, if only one of you had genetic counseling or is willing 

to complete the questionnaire, this is entirely acceptable. 
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I/WE HAVE COMPLETED THE QUESTIONNAIRE. 

J/WE DID NOT RECEIVE OR HAVE MISPLACED 

THE QUESTIONNAIRE PLEASE SEND DUPLICATE 

J/WE DO NOT CHOOSE TO COMPLETE THE 

QUESTIONNAIRE FOR THE FOLLOWING REASONS 

A. QUESTIONNAIRE IS TOO LONG 

B. QUESTIONNAIRE IS TOO CONFUSING 

C. INFORMATION REQUESTED IS PERSONAL 

D. DID NOT HAVE GENETIC COUNSELING 

E. NOT INTERESTED 

F. OTHER 
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