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Since 1968 midtrimester amniocentesis has become an increasingly 

used medical procedure for in utero diagnosis or exclusion of fetal 

chromosomal disorders. This elective procedure is clinically indicated 
for pregnancies at known risk for fetal chromosomal abnormalities. 

Little information is available on the diffusion and impact of this 

technology which is currently being delivered in the United States by 
125 service centers.

This study analyzes data for 1978-1980 to determine utilization 

patterns and user characteristics, scientific and socio-economic 

factors relative to the procedure's use, and projected need for 

amniocentesis during the ten-year period 1982-1991. The data base was 

synthesized from records in the amniocentesis program of the Laboratory 

of Medical Genetics, Alabama vital event registrations, and the United 
States Bureau of Census profile of Alabama females.

From a catchment area primarily in north Alabama, the Laboratory 

of Medical Genetics provided amniocentesis annually to an average of 

456 predominantly white patients. An ever increasing proportion of 

amniocentesis users referred to the Laboratory of Medical Genetics was



younger than 35 years of age. There were no instances of false 

positives or false negatives observed in establishing karyotypes from 

cells obtained in utero. Amniocentesis patients experienced a 2.3 per 

cent abnormal karyotype detection rate and, when fetal abnormalities 

would produce adverse phenotypes, 91 per cent of families chose 

pregnancy termination. The minimum direct service cost for an 

amniocentesis procedure is estimated to be $308.76 when delivered in an 

established prenatal diagnosis center which serves 800-1,000 patients 

annually. Through 1982, at least 62 per cent of Alabama's projected 

need for amniocentesis because of maternal age will occur in the 

primary service area of the Laboratory of Medical Genetics.
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CHAPTER I

INTRODUCTION

Since the early part of this century there has been a significant 

shift in childhood mortality and morbidity patterns. At the beginning 

of the century the major obstacles to favorable childhood health were 

infectious diseases, nutritional deficiencies, and gastrointestinal 

disorders. Although these are still significant problems, their role in 

adversely affecting the overall health status of our nation's children 

has greatly diminished (Richmond, 1977) . This is largely due to 

improved living standards and to effective control or eradication of 

unfavorable environmental factors (Knowles, 1977). In the second half 

of this century greater attention is being given to chronic conditions 

and their effect on our child population.

Congenital anomalies offer a dramatic example of this shifting 

pattern from acute to chronic causes for childhood mortality. Sixty 

years ago, congenital anomalies did not rank in the top ten causes of 

death for one-to-four year olds. Today congenital anomalies are the 

second-ranked cause of death for this age group (Richmond, 1977) . In 

1915, 6.4 per cent of all infant deaths were attributed to congenital 

anomalies (Leavell and Clark, 1965) compared to 17.3 per cent in 1976 

(Vital Statistics, 1980). The nearly threefold increase in the 

proportion of infant deaths attributable to congenital anomalies during 

the past six decades signifies the growing relative importance of
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hereditary disorders. This increase, however, does not reveal the full 

impact such disorders have on their victims, their families, society, 

and our health care resources.

From three to five per cent of all infants are born with a 

congenital malformation, chromosomal abnormality, or other clearly 

defined genetic disorder. Annually, this means over 250,000 infants are 

born with such disorders (March of Dimes, 1979). Many of these 

disorders do not claim the victims' lives at birth but result in severe 

physical or mental handicaps. Also, the disorders may not be manifested 

until later in life. One of the most prevalent genetic disorders, 

Down's syndrome, has an incidence of one in 600 births. The prevalence 

of this disorder in the United States in 1970 was approximately 50,000 

victims (Swanson, 1970). Presently, the annual incidence of Down's 

syndrome is 5,000 (Omenn, 1978). Mental retardation, a usual condition 

in a Down's syndrome patient, is probably the most common handicapping 

condition of the genetic disorders. It is estimated that from 20 to 25 

per cent of all residents in mental retardation facilities have a 

disorder with a genetic etiology, (Swanson, 1970) and that 40 per cent 

of individuals with an IQ less than 50 have a disease or disorder of a 

genetic origin (Antenatal Diagnosis, 1979).

Although efforts are being made to treat genetic disorders, the 

majority of efforts may best be described, in Lewis Thomas' terminology, 

as "halfway" technologies (Thomas, 1977). Therefore, the routine 

objective in delivering genetic services is to provide diagnostic 

evaluations to patients with suspected genetic disorders and to 

interpret these findings to the family in genetic counseling sessions
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(W. Finley, 1978) . To be effective, in addition to reciting recurrence 

risks and discussing treatment potential, genetic counselors should 

provide information about the severity of the disorder, the various 

alternatives in family planning, and reassurance as needed (S. Finley, 

1978).

A major factor in delivering effective genetic counseling is 

reliable and early diagnostic capabilities. The pursuit of this 

objective has produced major technological achievements in medical 

genetics. Several recent technological developments enable in utero 

evaluation of the fetal chromosome pattern through midtrimester 

amniocentesis (Epstein and Golbus, 1978). The capabilities of this 

procedure, combined with knowledge of clinical effects of abnormal 

chromosome patterns, provide the medical geneticist with a powerful 

diagnostic tool which has major public health implications.

Since its introduction in 1968 the use of amniocentesis for in 

utero diagnosis or exclusion of chromosomal disorders has steadily 

increased with only fragmentary knowledge available on its long-range 

effects on individuals, families, or society. The transfer of this 

technology from research to service settings during the past decade has 

been sporadic with evidence suggesting underutilization by high risk 

populations and overutilization by low risk populations. Moreover, 

equal accessibility to amniocentesis by all segments of our society is 

questionable due to the high cost of the procedure.

Many issues essential to making policy decisions on amniocentesis 

remain unanswered. Costs and benefits of the procedure in many 

instances have not been properly delineated for either the family or
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society. The absence of a monitoring/surveillance mechanism for 

amniocentesis prohibits a national assessment on outcomes of those 

pregnancies having chromosomal disorders diagnosed in utero. The lack 

of uniformity in laboratory standards or techniques and inadequate 

training guidelines for genetic service providers complicate regional 

comparisons of amniocentesis centers. Few efforts have been made by 

amniocentesis centers to project needs in their service areas in order 

to facilitate the development of long range plans.

There are numerous legal and ethical issues associated with 

amniocentesis. Obstetrical care providers have been declared legally 

liable for failure to inform patients at risk for fetal disorders about 

the procedure and its capabilities. However, serious debate continues 

on what constitutes adequate informed consent. Fetal diagnosis of a 

disorder requires a family decision on what alternative to choose; 

however, little knowledge is available on how to support a family facing 

that burden. The availability and appropriateness of therapeutic 

abortion is an issue of immense concern since pregnancy termination is 

one alternative after the diagnosis of an affected fetus (Antenatal 

Diagnosis, 1979).

Classification of Patients with Genetic Disorders

The more than 3,000 known genetic disorders have been arranged into 

three different classes; (1) single gene or gene pair which follow 

Mendelian inheritance patterns, (2) multifactorial disorders which are 

familial in nature but have neither a definitive inheritance pattern nor 

chromosomal aberration, and (3) chromosomal aberration syndromes which
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are multiple malformations associated with an abnormal chromosome 

pattern. Examples of single gene disorders include Tay-Sachs disease, 

sickle cell anemia, and cystic fibrosis. The best known multifactorial 

disorders include neural tube defects (spina bifida and anencephaly) , 

cleft lip/palate, and club foot. Some of the more common chromosomal 

disorder syndromes are Down's, Turner's, and Klinefelter's 

(Schlesselman, 1979).

Diagnostic evaluations and subsequent assignment to a class are 

accomplished by family history, physical examination, cytogenetic or 

biochemical laboratory studies, and, as appropriate, 

clinical/pathological studies (W. Finley, 1978). Newborn screening 

studies have found that 0.5 per cent to one per cent of liveborn infants 

have a chromosomal abnormality (Human Genetics and Public Health, 1964; 

Lubs and Ruddle, 1970), one per cent are afflicted with a multifactorial 

disorder (Simpson, 1980) , and another one per cent have a single gene 

disorder (Carter, 1977).

Chromosome Aberrations and Their Incidence

Of the three classifications of genetic diseases, none has received 

more study than disorders associated with chromosomal aberrations. 

Chromosomal aberrations may be divided into three types: (1) variation

in the number of chromosomes, (2) structural rearrangement of 

chromosomes, and (3) a combination of the two. The normal chromosome 

pattern in the human cell consists of 22 pairs of nonsex chromosomes 

(autosomes) and one pair of sex chromosomes (XX in the female, XY in the 

male). Variations in this number usually produce observable clinical
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abnormalities in the physical appearance (phenotype). Variation in 

chromosome structure may take one of four forms. A deletion may be 

present in which one or more chromosome segments are missing. A 

duplication occurs when a specific segment of genetic information is 

repeated on a single chromosome. An inversion occurs when a chromosome 

segment breaks at two points and becomes reattached in reverse order. 

Finally, a translocation exists when a segment of a chromosome becomes 

dislodged from its normal position and subsequently attaches to another 

chromosome (Levine, 1978).

Several research programs conducted on chromosomal disorders have 

shown a relationship between chromosomal aberrations, advanced maternal 

age, and increased incidence of Down's syndrome— a chromosomal disorder 

associated with having an additional chromosome 21 (Screening to Provide 

Reproductive Information, 1975). Women who are 35 years and over are at 

increased risk for having infants with this syndrome. More recent 

analysis (1975) has shown that women 35 and older produced 4.6 per cent 

of all live births and 28.5 per cent of all Down's births in the United 

States (Milunsky, 1979). Subsequent investigations have also verified 

an increased incidence of other chromosomal abnormalities with advancing 

maternal age (Hook and Cross, 1979) (See Table I—1).

Studies have also shown that advanced maternal age is associated 

with an increased frequency of spontaneous abortions with chromosomal 

aberrations present in the zygote or fetus (Carr, 1970; Boue, Boue, and 

Lazar, 1975; Schlesselman, 1979). There is also an increased likelihood 

of repeated spontaneous abortions among women with histories of aborted 

fetuses with abnormal chromosome patterns (Hassold, 1980). Estimates of 

the percentage of first trimester spontaneous abortions attributable to
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TABLE 1-1

Incidence of Fetal Chromosomal Abnormalities 
by Maternal Age

Chromosomal Disorders Chromosomal Disorders 
Maternal Age Excluding Down's* Including Down's*

20 1.3 1.9
25 1.3 2.1
30 1.4 2.5
35 2.2 4.9
40 4.5 13.7
45 12.6 43.4

*Rate per 1,000 live births

Source: E.B. Hook and P.K. Cross, 1979.
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chromosomal aberrations vary from eight to over 60 per cent (Carr, 1972; 

Boue et al., 1975; Hassold, Matsuyama, Newlands, Matsuura, Jacobs, 

Mannel and Tsuei, 1978) with the great majority of such studies showing 

a rate of approximately 50 per cent (Hassold et al., 1978).

One explanation for variations in the reported rates is a lack of 

uniformity in the studies' materials and methods (Carr, 1972). An 

analysis of the studies reveals a lack of consistent knowledge about 

prior reproductive histories, whether the abortions were spontaneous or 

induced, where and how the aborted specimens were obtained, proportion 

of early versus late abortions, tissue culture techniques used in cell 

growth, and the number and quality of chromosome preparations analyzed. 

All of these factors are relevant in ascertaining the rate of chromosome 

abnormalities detected in a particular study group (Boue et al., 1975).

A second hypothesis, that geographic differences account in part 

for the varying rates of chromosome abnormalities (Carr, 1970 and 1972), 

is supported by a study which analyzed the incidence of congenital 

anomalies among over 400,000 pregnancies reported through major birth 

centers in 16 countries (Stephenson, Johnston, Stewart, and Golding, 

1966). In some instances, there were major variations among countries 

in the incidence of Down's syndrome. The investigators acknowledged 

that these variations could be due to sampling biases, or differences 

among the centers in standards for diagnosing Down's syndrome. A 

variety of local environmental factors could produce geographic 

variations in the prevalence of chromosome anomalies in abortuses (Carr, 

1970). When all spontaneous abortuses (including first, second, and 

third trimesters) with chromosomal aberrations are considered, the rate
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appears to be from 25 to 33 per cent (Stephenson et al., 1966; Carr, 

1972).

The impact of chromosomal aberrations on perinatal health status is 

not manifested only in spontaneous abortions. In the most frequently 

referenced study of newborn chromosomal aberrations found in the United 

States, 0.5 per cent of the live newborns were found to have a 

clinically significant chromosomal anomaly (Levine, Kaback, and Griffin, 

1975). This study found that only one in four chromosomal abnormalities 

could have been identified by phenotype. A more recent survey 

established a chromosomal abnormality rate of 6.2 per 1,000 live births. 

This study, which analyzed the findings of several investigations 

conducted on the subject, found the reported rates varying from 3.9 to 

9.2 per 1,000 (Schlesselman, 1979) . An extensive survey of 4,000 seven- 

and eight-year olds showed a chromosome abnormality rate of 4.8 per 

1,000 (Patil, Lubs, Kimberling, Brown, Cohen, Gerald, Hecht, Moorehead, 

Myrianthopoulos, and Summit, 1977) .

Impact of Genetic Disease

The morbidity associated with genetic disorders places great 

demands on available health care resources. Twenty-five to 30 per cent 

of acute care hospital admissions for children are for conditions of 

genetic origin or those which are greatly affected by genetic factors 

(e.g., malformation and developmental anomalies) (Childs, Miller, and 

Beam, 1972; Antenatal Diagnosis, 1979). The strain on this country's 

health resources, however, is not attributable strictly to the child 

population. In one study of adult admissions to an urban hospital, 13
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per cent were for conditions associated with genetic disorders (Childs 

et al., 1972).

Financial expenditures to provide care for patients with genetic 

disorders are significant. Each year in the United States, 

approximately 1.2 million people are admitted to hospitals because of 

genetic disorders, with annual inpatient care costs of $800 million 

(Stickle, 1979). Also, one economic analysis on public institutional 

care in the United States for the mentally retarded during 1979 yielded 

an average annual cost of $20,850 per patient (Krantz, Bruininks, and 

Clumpner, 1979). The projected annual costs of custodial care for 

Down's syndrome patients alone amounted to approximately $600 million in 

1980 (Swanson, 1970). Additional research on the costs of caring for 

patients with genetic disease would be useful.

There is also an important emotional cost for families with a child 

affected with genetic disease (Drator, Baskiewiz, Irvin, KennelL, and 

Klaus, 1975). Some studies have reported feelings of guilt complicated 

by fear and uncertainty regarding the future planning of their families 

(Johns, 1971; Kenen, 1980). Other studies have indicated that some 

families suffer from anxiety and marital discord as a result of their 

affected offspring (Hare, Laurence, Payne, and Rawnsley, 1966? Conley 

and Milunsky, 1975; Thain, Glendo, and Peterson, 1977).

Amniocentesis as an Aid in Detecting Chromosome Disorders

Since 1968, a new technology has added a significant dimension to 

the diagnostic capabilities of genetic services. Transabdominal 

amniocentesis for the detection of hereditary disorders in utero is 

becoming a more frequently used procedure in the provision of maternity
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care to selected prenatal patients in the United States. This 

diagnostic procedure is performed on an outpatient basis at 16-18 weeks 

gestation. In the obstetrical practice protocol, amniocentesis is 

considered an elective procedure, although patients at known risk for 

certain genetic disorders should routinely be counseled about its 

availability (Antenatal Diagnosis, 1979).

The amniocentesis procedure requires the aspiration of 

approximately 20ml-30ml of amniotic fluid from the uterus through a 22 

or 30 gauge needle (Antenatal Diagnosis, 1979). The fluid is then 

assayed for biochemical and/or cytological parameters. These laboratory 

studies provide the basis for determining the presence or absence of all 

known chromosomal aberrations in the developing fetus and detecting 

approximately 107 single-gene or gene-pair diseases with biochemical 

etiologies (Golbus, 1982). Assaying the concentration of 

alpha-fetoprotein present in amniotic fluid, coupled with sonographic 

scans, provides the means for identifying the only multifactorial 

disorder currently detectable in utero— neural tube defects (Screening 

to Provide Reproduction Information, 1975). The detection of genetic 

disorders through amniocentesis followed by the option of abortion 

provides a method of reducing the incidence of birth defects.

By far the greatest use of amniocentesis is in the detection of 

chromosomal disorders in the fetus. From 80 to 90 per cent of all 

diagnostic amniocenteses at 16-20 weeks gestation in the United States 

are performed for chromosomal evaluation of the fetus (Antenatal 

Diagnosis, 1979). The increasing use and reliability of the 

amniocentesis have resulted in its becoming one of the most important
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procedures in early detection and prevention of many chromosomal 

disorders (NICHD National Registry, 1976) .

There are at least seven major reasons which help to explain the 

increasing and predominant use of amniocentesis for detection of 

chromosomal disorders. First, clinical studies have correlated numerous 

chromosomal aberrations with adverse clinical manifestations in humans. 

Second, significant technical progress has been achieved in cell culture 

and subsequent karyotyping of chromosome patterns from fetal cells 

obtained in utero. Third, epidemiological studies and clinical 

observations have facilitated identification of many prenatal patients 

who are at increased risk of having infants affected with disorders. 

Fourth, the increasing mean maternal age is accompanied by a greater 

number of pregnancies at increased risk for fetal chromosome disorders. 

Fifth, there has been an increase in both the acceptability and 

availability of abortion services. Sixth, technical development for in 

utero study of the fetus are presently not as fully developed in 

biochemical genetics as in cytogenetics, although a significant amount 

of clinical and basic research is currently being conducted in 

biochemical genetics. Seventh, extensive education of providers and the 

public has occurred on the procedure's use and safety.

Based on epidemiological studies which have indicated the risks to 

individuals and families for a number of chromosome disorders, the 

American College of Obstetricians and Gynecologists recommends routine 

counseling for the following patients regarding the use of amniocentesis 

for chromosomal evaluation of the fetus (Antenatal Diagnosis, 1976).

(1) The pregnant patient is 35 years or older. In the United 

States, advanced maternal age is the indication for 75 per cent of all
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amniocentesis procedures performed each year. The positive correlation 

between increasing maternal age and rate of chromosomal abnormalities in 

the fetus is well established. This correlation is presented in Table 

1-1.

(2) A chromosome abnormality is present in either parent. 

Amniocentesis may be requested because of an existing chromosome 

aberration in one of the parents. Some individuals may have an abnormal 

genotype which is expressed as a normal phenotype. However, the 

offspring of individuals with this "unbalanced translocation" are at 

increased risk of having a handicapping condition from a chromosomal 

disorder.

(3) The patient previously gave birth to a child with a chromosome 

abnormality. Studies have shown that women giving birth to infants 

affected by chromosomal disorders are at increased risk for subsequent 

pregnancies producing chromosomally abnormal children. In the case of 

Down's syndrome, for example, the mother of a Down's syndrome child is 

at higher risk than the general prenatal population for producing 

another child afflicted with the disorder. The risk of having a second 

Down's syndrome child is approximately one per cent with maternal age 

held constant.

(4) The patient is a carrier of a detrimental gene linked to the X 

chromosome. The X-linked recessive disorders produce disease only in 

the male but are transmitted by the unaffected mother who is a carrier 

of the abnormal gene. Most of the diseases which are X-linked (such as 

hemophilia and Duchenne muscular dystrophy) cannot be detected in utero. 

However, since only males are affected, a chromosomal study can 

ascertain the fetus to be a female and, therefore, assure the birth of a
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child without the disorder. Upon verification of the presence of a male 

fetus, a decision to terminate the pregnancy must be made on a 50 per 

cent probability figure that the child will be affected.

Although these four indications provide the major basis for 

providing amniocentesis for chromosomal evaluation of the fetus, there 

are other, less clear indications for its use. These include a family 

history of chromosome abnormalities (other than a previous child), 

previous child with multiple handicaps from an unknown cause, and a 

history of repeated spontaneous abortions (Mental Retardation, 1980).

Safety and Efficacy of Amniocentesis

As amniocentesis progressed from an area of research to a routine 

clinical procedure, clinicians readily recognized the possibility that 

patients and/or the fetuses they carried might be at risk as a result of 

undergoing such an invasive procedure. Of specific concern were

complications, e.g., infection, fetal injury or abortion, and

hemorrhage. Early clinical evaluation of the procedure, however, did 

not substantiate these fears (Nadler, 1968). On the other hand, the 

small number of procedures performed did not permit a final judgment on 

this issue. The need for a carefully constructed and implemented

prospective study which assured the safety and efficacy of amniocentesis

was obvious.

Through the initiative of the National Institute of Child Health 

and Human Development (NICHD), a study was begun in 1971 to evaluate the 

use of amniocentesis for in utero detection of genetic disorders. A 

National Registry for Amniocentesis was established and provided the
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focus for coordinating the results of amniocenteses being performed in 

nine centers which were geographically distributed throughout the United 

States. These centers were established medical genetics units with 

clinical and laboratory resources capable of performing amniocentesis, 

amniotic fluid cell culture, and assessing the fetal karyotype for 

chromosome abnormalities. A total of 992 control patients was matched 

with 1,040 women who underwent amniocentesis; controls were matched for 

maternal age, prior pregnancy history, socio-economic status, gestation 

period, race, education, obstetrical care, and estimated date of 

confinement. Detailed clinical information was maintained on the 

maternity patient for the remainder of the pregnancy and for the 

postpartum period. Information was obtained on the newborn at delivery 

and during the perinatal period. Infants were followed and evaluated 

for approximately one year after birth. After two years, the study 

concluded there were no statistically significant differences between 

the two groups in fetal loss rate, perinatal problems, neonatal 

complications, birth defects, or birth weights. Followup of the infants 

did not reveal any difference in terms of growth, development, behavior, 

or intellectual function.

The diagnostic results of amniocentesis in the study are depicted 

in Table 1-2.
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TABLE 1-2
Results Prom United States Study on Diagnostic 

Capabilities of Amniocentesis

Genetic Disorder Present 
+ - T

Diagnostic Test + 3 7  1 38
Results ______________________

5 982 987

T 42 983 1,025

Source: Antenatal Diagnosis, 1979.

In this study the sensitivity of the test was 88.1 per cent and the 

specificity was 99.9 per cent. Initially, 1,040 subjects were included 

in the study. Of these, seven patients testing positive for an affected 

fetus were lost to followup, and the test results could neither be 

verified nor denied. For an additional eight patients, no diagnosis was 

made (NICHD National Registry, 1976).

When needles of 18 gauge or larger were used in aspirating amniotic 

fluid from patients in the study group, higher rates of amniotic fluid 

leakage and blood spotting were observed. Higher rates of these 

complications also occurred where three or more transuterine needle 

injections were required before successful aspiration the amniotic 

fluid. For reasons unapparent to the investigators, the amniocentesis 

group experienced a higher rate of delivery by cesarean-sections. There 

was no statistically significant difference in the nonelective fetal 

loss between the two groups. In the study group, 36 pregnancies (3.5 

per cent) resulted in either a spontaneous abortion or stillbirth
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compared to 32 (3.2 per cent) in the control group (Antenatal Diagnosis, 

1979) .

The safety and efficacy results of the United States study were 

replicated by a study designed for the same purposes and carried out 

from 1973 through 1976 in several Canadian provinces. This study did 

not attempt to match cases for control purposes, but compared results 

from the amniocentesis study group with Canadian Vital Statistics data. 

The fetal loss rate (3.4 per cent) in the amniocentesis group was not 

significantly different from the rate found in the vital statistics data 

(Simpson, Dallaire, Miller, Siminovitch, and Hamerton, 1976).

The results of a study recently completed in the United Kingdom 

conflict (Antenatal Diagnosis, 1979) with the results of the two 

investigations previously cited. This study compared the experience of 

2,428 prenatal patients who underwent amniocentesis with the same number 

of matched controls and found a fetal loss rate of 2.6 per cent in the 

amniocentesis group compared to 1.1 per cent in the control group. 

Similar differences were also observed in newborn abnormalities, with 

higher rates of complications such as respiratory problems and 

orthopedic postural deformities in the amniocentesis group. The 

investigators also concluded that the study group experienced higher 

rates of complications in late pregnancy including abruptio placenta, 

premature rupture of the membranes, and postpartum hemorrhage.

A careful examination of the design and conclusions of the United 

Kingdom study offered a plausible explanation for the differences found 

between the studies cited. For example, unlike the United States 

investigation, little effort was given to age matching for the control 

group in the United Kingdom study (Milunsky, 1975). In the
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amniocentesis group, 12.2 per cent of the subjects were 40 years of age 

or older while only 3.8 per cent of those in the control group were in 

this advanced maternal age range. With a greater proportion of

maternity patients 40 years of age and over in the experimental group, a 

higher rate of pregnancy and fetal complications should be expected from 

this subgroup and could bias the results. If adjustments are made for 

maternal age disparities there is no statistically significant 

difference (p=0.05) in complications experienced by the newborn in the 

two groups. If the same adjustment is applied in comparing the groups 

for fetal loss rate, the difference is only at the borderline of

significance (p=0.051). Second, there was no control for gestational 

age at the time of recruitment for the non-amniocentesis subjects. This 

fact resulted in a selection process which increased the likelihood that 

subjects chosen for the control group would not be truly representative 

of the amniocentesis group (Antenatal Diagnosis, 1979).

Finally, there is a major difference in the reason for 

amniocentesis in the United States and United Kingdom. A large number 

(40.9 per cent) of the amniocentesis group in the United Kingdom study 

received the procedure because of a high risk for neural tube defect in 

the fetus. Furthermore, of the 1,282 subjects in this category, 110 

received amniocenteses only to confirm or dispel suspicions of an 

affected fetus. These suspicions were raised after a screening program 

revealed these subjects to have elevated serum alpha-fetoprotein levels. 

Although elevated alpha-fetoprotein levels in maternal serum may be

indicative of a fetus affected with a neural tube defect, recent studies

have also implicated other adverse clinical conditions including
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impending fetal loss (Antenatal Diagnosis, 1979). Therefore, this study 

may have been biased by including a significant portion of subjects who 

were at higher risks for fetal demise and abnormalities than the control 

group.

Analysis of more recent studies involving amniocentesis use 

provides the following conclusions on risks associated with the 

procedure. 1) Amniocentesis users have an estimated increased risk for 

fetal loss of .05 per cent to 0.9 per cent (Verp and Gerbie, 1981; 

Porreco, Young, Resnick, Cousins, Jones, Richards, Kernahan, and Matson, 

1982). Results from one study suggest that using ultrasound to achieve 

posterior placentation during amniocentesis can significantly reduce the 

fetal loss rate (Porreco et al, 1982). 2) Risks to the prenatal patient

are minimal. 3) The risk of a small needle mark on the fetus although 

present, is low (Verp and Gerbie, 1981).

Recently, a long-term followup study was reported on children whose 

mothers had undergone amniocentesis. The subjects, aged five to seven 

years, were indistinguishable from other children in terms of fetal 

development and health status as both infants and growing children 

(Gillberg, Rasmussen, and Wahlstrom, 1982).

Impact of Amniocentesis

Both the number of amniocenteses and the number of facilities 

providing the procedures have increased since the early 1970's. Only 10 

amniocentesis centers were operating in 1970. This number increased to 

30 in 1972 and to 60 in 1975. Presently, approximately 125 centers in 

the United States provide prenatal diagnosis. It is estimated that
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between 30,000 and 40,000 midtrimester diagnostic procedures have been 

performed since 1967, with 15,000 being performed in 1978 (Antenatal 

Diagnosis, 1979).

The literature is replete with descriptions of technical

developments in conducting the laboratory analysis required for

identifying fetal cells containing cytogenetic disorders. Little 

information is available either on the impact of this new technology on 

its recipients or on its utilization. Most data on utilization rates 

are primarily limited to large urban areas which are in close proximity 

to amniocentesis centers. However, a statewide study on amniocentesis 

usage in 1976 was conducted for California and found a utilization rate 

of 13 per cent for prenatal patients 35 years of age and over (Antenatal 

Diagnosis, 1979). A more recent study analyzed amniocentesis

utilization rates among prenatal patients 35 years old or older in 

Alabama, Nebraska, and California for years 1977 and 1978. The rates 

reported for 1978 were, respectively, 10.9 per cent, 6.7 per cent, and 

19.8 per cent. The major conclusions of this study were that attention 

should be given to increasing utilization rates of prenatal diagnosis 

among women who are 40 years of age, black, and reside in rural areas 

(Adams, Finley, Hansen, Jahiel, Oakley, Sanger, Wells, and Wertelecki,

1981) . In the case of Alabama, data analyzed in this study were for 

years just prior to the implementation of a statewide education project 

(1979) to increase the use of genetic services. Therefore, the study 

results served as an invaluable aid in establishing a base rate of 

amniocentesis use just prior to the project's initiation.

It appears that amniocentesis centers in the aggregate are 

experiencing detection rates (positive) of 2.2 per cent for maternity



21

patients 35-39 years of age, and 3.4 per cent for those 40 years of age 

or older. The overall rate of chromosomal disorders detected through 

amniocentesis centers is ranging from 2.1 per cent to 2.7 per cent for 

those procedures performed for acceptable clinical indications (Milunsky 

and Atkins, 1977; Saul, Riley, Jorgenson, Rogers, Young, and Hixson, 

1980; Daniel, Stewart, Saville, Brookwell, Poull, Purvis-Smith and Taug,

1982) .

Surveys of the 125 centers providing amniocentesis have also 

revealed two other important facts with policy implications. First, in 

cases where amniocentesis resulted in diagnosing an affected fetus, in 

excess of 95 per cent of the families elected to terminate the pregnancy 

(Antenatal Diagnosis, 1979). Second, in providing the service, the 

centers tend to limit the number of procedures available once their 

annual case loads reach 200-300 (Levine et al., 1975; Association of 

Cytogenetic Technologists Laboratory Directory, 1981-1982, 1981) . This 

is due presumably to the centers' operating in environments primarily 

research oriented rather than being heavily devoted to the delivery of 

services. It may also indicate a strategy of providing few services to 

help insure high quality results.

Rationale

A continuing increase in the demand for amniocentesis seems 

certain. Demographic forecasts in our nation indicate a higher 

proportion of women in the advanced maternal age range (35-49) 

constituting our childbearing population. One study projects a 46 per 

cent increase in births nationally among this cohort during the 

1980-1989 decade (Adams, Oakley, and Marks, 1982). Another analysis
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projects a 61 per cent increase in births to women 35 years old or older 

between 1977 and 2000 {Selle, Holmes, and Ingbar, 1979).

With the distinct possibility that an enormous increase in demand 

for diagnostic amniocentesis will accompany this demographic shift in 

our childbearing population, it is essential that an analysis of 

amniocentesis take place to assist in policy determinations of the 

procedure's use. One purpose of this study was to evaluate more fully 

current utilization patterns of amniocentesis for prenatal diagnosis 

provided through the Laboratory of Medical Genetics, a comprehensive 

medical genetics unit at the University of Alabama in Birmingham (UAB) 

which has provided the majority of amniocenteses obtained by Alabama 

women during the years 1978-1980. This study also assessed certain 

technical aspects of amniocentesis, based on those procedures which have 

been performed through the Laboratory of Medical Genetics. A numerical 

analysis of karyotypes performed for prenatal diagnosis was compared 

with confirmatory efforts conducted postdelivery to establish a base 

upon which to conduct future evaluations of the procedure. Also, a 

followup was conducted on pregnancies previously identified with fetal 

chromosomal abnormalities to determine their outcomes.

As in the case of most high-level technologies, cost is an 

important variable in policy consideration on the use of amniocentesis. 

A 1976 study at a University of California genetics center in San 

Francisco, established a cost figure of $450 for each amniocentesis 

procedure (Antenatal Diagnosis, 1979). Cost estimates in a South 

Carolina laboratory, which provides annually fewer than 200 

amniocenteses, total $620 for detection of an abnormal karyotype (Saul 

et al., 1980). Although specific figures are not provided, directors of
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a laboratory in England contend that only one-third of amniocentesis 

costs is required for counseling, ultrasound, and aspiration of amniotic 

fluid, the remaining two-thirds is involved in karyotyping or laboratory 

activities (Babrow, Lindenbaum, Seabright, and Gregson, 1981). Reliable 

financial data are needed on the operational costs of a high volume 

prenatal diagnostic service center and were developed in this study.

Finally, a model was developed to project need for amniocenteses in 

Alabama for the current and subsequent years. Accurate projection of 

need is essential to anticipate the resources required to insure the 

availability of amniocentesis and to prevent over-investment in an 

expensive technology. Such a planning effort has been conducted for a 

portion of the New England states (Selle et al., 1979) but no comparable 

effort has been published for the southern states or Alabama in 

particular.

One potential limitation of the study is the premise that the 

technical capabilities of amniocentesis will remain constant— which is 

unlikely considering the ongoing achievements and research in this area. 

A second is the assumption of legal availability and accessibility of 

selective abortion for reasons of fetal disorders. For the purposes of 

this study both the legal availability and accessibility of abortion 

were considered constant.

Statement of the Problem

This study did not propose to test a major hypothesis. Descriptive 

data on the use of amniocentesis was obtained and organized in a 

scientifically acceptable manner that, at the same time, facilitated
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a n a l y s i s  f o r  f u t u r e  r e s e a r c h ,  policy determinations ,  and s e rv ic e

planning procedures .  The major goals  of th i s  study was as fo l lows:

To determine and ana lyze  u t i l i z a t i o n  p a t t e rn s  and user
c h a r a c t e r i s t i c s  o f  amniocentesis  fo r  detect ion of  f e t a l  d i s o rd e r s  
in  s e l e c t e d  p ro t io n s  of  Alabama fo r  years 1978-1980; e x t r a p o la t e  
s c i e n t i f i c  and socio-economic fac to rs  re l a t iv e  to  the p rocedu re ' s  
u se ;  and p r o j e c t  immediate and long-range in d i c a t i o n s  f o r  the 
s e r v i c e .

The s p e c i f i c  aims of  t h i s  s tudy were:

1) To d e l i n e a t e  the  s e rv ic e  area of  the Laboratory of  Medical 
Genet ics  in the  prov is ion  of amniocentesis  to  Alabama 
r e s i d e n t s  dur ing  the  yea rs  1978-1980;

2) To analyze  th e  e x t e n t  to  which amniocenteses provided through 
th e  Labora to ry  o f  Medical Genetics were used in d e t e c t i n g  
f e t a l  d i s o r d e r s  among Alabama prenatal p a t i e n t s  f o r  yea r s  
1978-1980;

3) To d e s c r ib e  t h e  d ia gnos t ic  parameters of the  amniocentesis
procedure in the  Laboratory of Medical Geneitcs during the
yea rs  1978-1980;

4) To de termine  the  demographic composition of  Alabama women
re c e iv in g  amniocentes is  through the Laboratory of  Medical 
Genet ics  dur ing  1978-1980;

5) To determine the  number and outcome of those abnormal f e tu s e s
d e t e c te d  by amniocentesis  in the Laboratory of  Medical
Genetics  during  the  yea r s  1978-1980;

6) To de termine  the  c o s t  of  a prenatal  d ia g n o s t i c  procedure
provided through amniocentesis in the Laboratory of Medical 
Genet ics  dur ing  1982;

7) To p r e d i c t  the  need f o r  amniocentesis (based on maternal age) 
in each Alabama Publ ic  Health Area (PHA) f o r  the yea rs  
1982-1991.



CHAPTER II

MATERIALS AND METHODS 

Operational Definitions

Specific Aim # 1

The delineation of the area served by the Laboratory of Medical 

Genetics1 amniocentesis program consists of an enumeration of patients 

receiving amniocenteses by Alabama county of residence. This assessment 

was made for each year of the period 1978-1980. A composite number of 

patients served from each county during the three-year period was also 

calculated.

Specific Aim # 2

Two measures were obtained on the extent to which amniocentesis was 

used in detecting fetal disorders for each year, 1978-1980. First, a 

utilization rate among prenatal patients > 35 years of age was obtained 

for each Alabama county served by the Laboratory of Medical Genetics. 

The denominator is the total number of women ^ 3 5  years of age for each 

county of residence who had a live birth during each year. The 

numerator is the total number of amniocenteses provided to women 

referred because of maternal age ( 35 years) from each respective

county of residence during each year. The second measure of 

amniocentesis use is the rate of utilization for any reason among all
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prenatal patients. The denominator is the number of resident women 

having live births for each year in each county served through the 

Laboratory of Medical Genetics. The numerator is the number of women 

having amniocenteses from each respective county of residence.

Specific Aim # 3

The diagnostic parameters of amniocentesis were assessed by 

compiling the normal, abnormal, and unsuccessful karyotypes performed 

during 1978-1980. The rate of abnormal karyotype detection was 

calculated by year with the numerator being the number of abnormal 

karyotypes detected and the total successful karyotypes as denominator. 

Records were analyzed to determine those karyotype results confirmed by 

cell culture or supported through clinical observations.

Specific Aim # 4

The demographic description of women receiving amniocentesis 

consists of the total number of patients from each Alabama Public Health 

Area by age, race, referral source, and reason for referral. This 

information was obtained for each year, 1978-1980.

Specific Aim # 5

Fetal abnormalities identified in utero are numerically presented 

by specific karyotype. Pregnancy results of each abnormal karyotype 

were obtained and totaled for each of three outcome categories: 

delivery, termination, and spontaneous abortion. The proportion (rate) 

for each outcome category was calculated using the following formula:
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Number of Pregnancies Carried to 
Delivery = Delivery Among Abnormals Detected x 100

Number of Abnormals Detected

Number of Terminations 
Termination = Among Abnormals Detected x 100

Number of Abnormals Detected

Number of Spontaneous Abortions 
Spontaneous Abortion = Among Abnormals Detected

-------------------------------  x 100
Number of Abnormals Detected

Specific Aim # 6

The cost of providing an amniocentesis includes the personnel, 

supplies, equipment, and overhead resources expended in obtaining a 

fetal karyotype in the prenatal diagnosis program of the Laboratory of 

Medical Genetics during 1981-82. Overhead costs are based on the UAB 

negotiated rate for indirect cost for extramural grants.

Specific Aim # 7

The projected need for amniocenteses during the years 1982-1991 is 

based on a demographic projection of women aged 35-49 years in Alabama. 

A mean fertility rate was used to estimate the number of births 

occurring among women in this age range and also serves as the estimated 

need for amniocentesis based on maternal age. This estimated need was 

calculated for each year.
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Data Sources

Data for this study originated from two sources: The Bureau of

Vital Statistics of the Alabama Department of Public Health and the 

Laboratory of Medical Genetics at the University of Alabama in 

Birmingham. The Bureau of Vital Statistics is responsible for routinely 

collecting and tabulating statistical data on vital events in Alabama.

The registrar for vital statistics in Alabama is charged with the 

responsibility to record, collect, and tabulate certain statistical data 

relating to birth, death, and marriage events occurring in Alabama. The 

governmental unit assigned this responsibility is the Bureau of Vital 

Statistics of the Alabama Department of Public Health. This unit, 

therefore, serves as a valuable resource in obtaining information 

related to the perinatal health status of Alabama citizens. Specific 

information available from this agency which was of value in this study 

includes the number of annual live births by county and selected 

demographic data on mothers by county of residence.

The Laboratory of Medical Genetics at the University of Alabama in 

Birmingham was established in 1962 and conducted its first prenatal 

diagnostic study through amniocentesis in 1970. Since that time over 

3,500 amniocentesis procedures have been conducted through this unit's 

facilities. All aspects of the amniocentesis program in the Laboratory 

of Medical Genetics are performed within a single facility and are 

located in the Center for Developmental and Learning Disorders building. 

This amniocentesis program includes initial counseling with 

patients/families, withdrawal of amniotic fluid, fluid preparation and 

cell culture, karyotyping, reporting results to the referring agent, and
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counseling with those parents who have fetuses diagnosed with

chromosomal disorders.

The data sources for the specific information described in

operational definitions were as follows:

- Denominator data on the number of prenatal patients in the state 
were obtained from birth certificates in the Bureau of Vital 
Statistics. Numerator data on the number of amniocenteses 
performed by age of patient were available from the Laboratory of 
Medical Genetics.

- A demographic description of women who obtained amniocenteses was
obtained from data available in the Laboratory of Medical Genetics.

- The diagnostic parameters of amniocentesis were determined by
compiling data on test results and followup studies from records in 
the Laboratory of Medical Genetics.

- The outcome for those pregnancies with fetal abnormalities
diagnosed jln utero was determined by data available in the 
Laboratory of Medical Genetics. These data were collected from the 
patients' primary care providers who deliver their obstetrical 
care.

- Costs associated with detecting an abnormal fetus in the Laboratory 
of Medical Genetics were calculated from a compilation of financial 
data available in that unit. This data were obtained from time
sheets and supply/equipment invoices. The calculation of overhead 
costs was based on a uniform indirect cost rate used by the 
University of Alabama in Birmingham.

- A demographic model was constructed to estimate the number of 
Alabama women 35-49 years of age for each year, 1982-1991.

Data Collection

Data obtained from the Bureau of Vital Statistics were tabulated 

from information routinely reported on birth certificates submitted on 

Alabama residents. A copy of the Alabama birth certificate, adopted in 

1976, is included as Appendix 1. This document has not been altered 

during the time period of this study.
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Three data instruments used in the Laboratory of Medical Genetics 

have played a vital role in this study. The Basic Patient Data form 

(Appendix 2) was specifically developed for a computer program designed 

to store service data on patients served by the Laboratory of Medical 

Genetics. This form is routinely completed for each patient receiving 

amniocentesis by a specially trained secretary in the Laboratory of 

Medical Genetics. The information recorded on this form is taken from 

each clinical record which also includes selected demographic data. The 

clinical record on each patient is completed by a nurse during the 

initial interview. A computer entry of the information contained on the 

Basic Patient data form is made through a Infoton 100 terminal which is 

located in the administrative facilities of the Laboratory of Medical 

Genetics. Specific information on the Basic Patient Data form of value 

to this study includes: service date, Alabama resident code (county and

Public Health Area designated for Alabama residents), referral source, 

race, birthdate, and reason for referral.

The second data instrument used from the Laboratory of Medical 

Genetics is a form letter which is sent to each referral source after an 

amniocentesis patient has delivered. Selected clinical information is 

requested including clinical observations of neonatal birth defects. 

Since 1977 these raw data have been collected but not analyzed on a 

collective basis; they have been reviewed on an individual patient basis 

to aid confirmation of laboratory diagnoses.

The third data instrument is a service chronicle which contains 

karyotype information and outcome of each fetus who received a 

chromosomal evaluation in the unit's prenatal diagnostic center. Due to
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the importance of this information, the chronicle is personally 

maintained by the director of the cytology laboratory which cultures the 

amniotic fluid. A data form was developed to enable the systematic 

recording by year of those fetuses with abnormal karyotypes and 

outcomes.

Data from Alabama's birth certificates are compiled, tabulated, and 

published, in part, for each calendar year by the Alabama Department of 

Public Health. Certain information needed for this study, therefore, is 

a matter of public record. Although selected raw data from birth

certificates are available for public use, they were not organized in a 

format which met all the needs of this study. A special computer

program was used to obtain live birth information for those pregnancies 

of women > 35 years of age by Public Health Area of residence.

Data from the Basic Patient Data form was processed through batch 

modules which sorted demographic data on prenatal patients and provided 

numerical reports for the following information:

- Current residence including Public Health Area and county— out-of- 
state patients were designated,

- Patients seen by referral source,

- Patients seen by race (white, black, and other).

- Patients seen by reasons for referral.

In addition to these batch reports additional computer software was 

available to organize patient data for special reports needed in this 

study. For example, a report was generated on the number of patients 

receiving amniocenteses for each Public Health Area of residence by one- 

year maternal age intervals.
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A review was made of the amniocentesis service chronicle to 

determine the number and types of fetal abnormalities detected through 

amniocentesis and their outcomes. A computer program was not needed to 

process this data since less than 50 abnormal karyotypes were detected 

for the years 1978-1980.

The cost of conducting an amniocentesis procedure was calculated 

through analysis of personnel, supply and equipment (depreciation) , and 

overhead costs in the Laboratory of Medical Genetics. Expenditures 

associated with these items were used to estimate the cost of providing 

an amniocentesis procedure in a prenatal diagnostic center.



CHAPTER III

UTILIZATION OF AMNIOCENTESIS 
THROUGH THE LABORATORY OF MEDICAL GENETICS

Introduction

To determine the geographical area served by the Laboratory of 

Medical Genetics' amniocentesis program, an analysis was made of data 

routinely collected on amniocentesis patients. These data (Appendix 2) 

will be computerized and maintained in the UAB Macy Computer Center. A 

batch module was developed to retrieve selected data on the number of 

patients obtaining amniocentesis by Alabama county of residence. The 

module also enumerated those patients served who were residents outside 

of Alabama.

Another computer program was designed to assist in determining the 

extent of amniocentesis utilization through the Laboratory of Medical 

Genetics among Alabama prenatal patients. This program retrieved the 

number of women referred because of maternal age ( >_ 35 years) by

Alabama county of residence. This information provided the numerator 

data for each county in calculating the extent of utilization.

The denominator data consisted of the total live births by year 

occurring in each county to women age 35 or older. The information was 

obtained by year through a computer program of Alabama birth
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registration data stored on computer tapes and obtained from the Alabama 

Department of Public Health's Bureau of Vital Statistics.

A second measure of utilization was obtained for Alabama women for 

the years included in this study. This effort was designed to assess 

the extent of use for any reason among all women having a live birth. 

The denominator consisted of the number of live births by mother's 

county of residence. This information was obtained from data compiled 

and published by the Alabama Department of Public Health's Bureau of 

Vital Statistics. The numerator consists of the number of amniocentesis 

provided by patient's county of residence. This information was 

obtained by computer batch module as described above.

Findings

During the three-year period 1978-1980, 1,512 patients received

amniocentesis through the Laboratory of Medical Genetics for in utero 

diagnosis of fetal disorders. Of this number 60 amniocenteses (4.0 per 

cent) were performed on out-of-state residents and in 85 cases the 

patient's address was not obtained. (Obstetrical care physicians 

occasionally will obtain the amniotic fluid and forward it for cell 

culture and growth without giving demographic data on the patient).

Table III-l provides amniocentesis data by Alabama county for each 

year of interest and the composite number of amniocentesis data for the 

three years for each Alabama county. During this three-year period the 

volume of amniocenteses provided to Alabama women increased 94.8 per 

cent (305 to 594) . At least one amniocentesis was provided to residents 

in all but four Alabama counties during this time (Baldwin, Mobile,
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TABLE III-l

Number of Amniocenteses Provided Through the Laboratory of Medical 
Genetics to Alabama Women by County of Residence, 1978-1980

COUNTY 1978a 1979b 1980° Total^
Col.%N Col.% N Col.% N Col.% N

Autuauga 4 1.2 3 .6 6 .9 13
Baldwin 0 .0 0 .0 0 .0 0
Barbour 0 .0 1 .2 0 .0 1
Bibb 0 .0 0 .0 3 .5 3
Blount 6 1.8 2 .4 11 1.7 19
Bullock 0 .0 1 .2 2 .3 3
Butler 3 .9 2 .4 5 .8 10
Calhoun 23 6.9 19 3.6 27 4.1 69
Chambers 0 .0 5 1.0 4 .6 9
Cherokee 0 .0 0 .0 3 .5 3
Chilton 1 .3 2 .4 6 .9 9
Choctaw 1 .3 0 .0 0 .0 1
Clarke 2 .6 1 .2 1 .2 4
Clay 0 .0 2 .4 1 .2 3
Cleburne 5 1.5 0 .0 1 .2 6
Coffee 1 .3 8 1.5 6 .9 15
Colbert 10 3.0 5 1.0 4 .6 19
Conecuh 1 .3 0 .0 0 .0 1
Coosa 2 .6 0 .0 0 .0 2
Covington 2 .6 3 . 6 2 .3 7
Crenshaw 0 .0 1 .2 0 .0 1
Cullman 1 .3 6 1.1 11 1.7 18
Dale 3 .9 4 .8 6 .9 13
Dallas 1 .3 4 .8 14 2.1 19
DeKalb 2 . 6 4 .8 10 1.5 16
Elmore 7 2.1 4 .8 6 .9 17
Escambia 2 .6 3 . 6 3 .5 8
Etowah 5 1.5 25 4.8 16 2.5 46
Fayette 1 .3 1 .2 1 .2 3
Franklin 1 .3 0 .0 2 .3 3
Geneva 1 .3 2 .4 1 .2 4
Greene 0 .0 0 .0 3 .5 3
Hale 0 .0 0 .0 1 .2 1
Henry 1 .3 0 .0 1 .2 2
Houston 2 . 6 4 .8 14 2.1 20
Jackson 1 .3 1 .2 6 .9 8
Jefferson 90 26.9 161 30.7 190 29.1 441
Lamar 0 .0 1 .2 2 .3 3
Lauderdale 4 1.2 12 2.3 14 2.1 30
Lawrence 3 .9 2 .4 4 . 6 9
Lee 11 3.3 13 2.5 6 .9 30
Limestone 8 2.4 3 .6 3 .5 14

1.

4.

1.
1.

1.2
.9

1.3 
1.1 
1.1
.5

3.0 
.2 
.2 
.3 
.2 
.1 
.1

1.3 
.5

29.2
.2

2.0 
.6

2.0
.9
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TABLE III-l Con't

COUNTY 1978a 1979b 1980° Totald
N Col.% N Col.% N Col.% N Col.%

Lowndes 0 .0 1 .2 4 . 6 5 .3
Macon 2 .6 6 1.1 0 .0 8 .5
Madison 25 7.5 29 5.5 42 6.4 96 6.3
Marengo 0 .0 0 .0 2 .3 2 .1
Marion 2 .6 3 .6 3 .5 8 .5
Marshall 5 1.5 8 1.5 7 1.1 20 1.3
Mobile 0 .0 0 .0 0 .0 0 .0
Monroe 0 .0 1 .2 0 .0 1 .1
Montgomery 21 6.3 44 8.4 43 6.6 108 7.1
Morgan 4 1.2 12 2.3 21 3.2 37 2.4
Perry 1 .3 1 .2 1 .2 3 .2
Pickens 0 .0 0 .0 2 .3 2 .1
Pike 1 .3 3 .6 3 .5 7 .5
Randolph 0 .0 0 .0 1 .2 1 .1
Russell 0 .0 1 .2 0 .0 1 .1
St. Clair 7 2.1 3 .6 6 .9 16 1.1
Shelby 7 2.1 12 2.3 22 3.4 41 2.7
Sumter 0 .0 0 .0 0 .0 0 .0
Talladega 3 .9 3 .6 8 1.2 14 .9
Tallapoosa 4 1.2 5 1.0 3 .5 12 .8
Tuscaloosa 10 3.0 22 4.2 23 3.5 55 3.6
Walker 6 1.8 8 1.5 6 .9 20 1.3
Washington 0 .0 1 .2 0 .0 1 .1
Wilcox 0 .0 0 .0 0 .0 0 .0
Winston 2 .6 0 .0 1 .2 3 .2

TOTAL 305 100.0 468 100.0 594 100.0 1367 100.0

a. 24(7.2%)Not selected; 6(0.6%)out of state Gr. Total 335
b. 34(6. 5%)Not selected; 22(4.2%)out of state - Gr. Total 524
c. 27(4.1%)Not selected; 32(4.9%)out of state - Gr. Total 653
d. 85(5.6%)Not selected; 60(4.0%)out of state Gr. Total 1512
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Sumter, and Wilcox). As expected the largest volume of service was 

provided to Jefferson County residents (29.2 per cent).

During the three-year period only minor variations occurred within 

the respective counties in the proportion of amniocenteses provided to 

residents of that county. Increases in the provision of amniocentesis 

occurred in Etowah, Houston, Lauderdale, and Morgan counties. There was 

also a decline in amniocenteses provided to residents of Lee County 

(from 3.3 per cent of amniocenteses provided in 1978 to 0.9 per cent in 

1980). Of the 67 counties, 21 contributed 1.0 per cent or more of the 

total amniocenteses provided during the three-year period. One of these 

(Jefferson County) contributed 29.9 per cent of the total and the 

remaining counties varied from 1.0 per cent (Coffee County) to 7.1 per 

cent (Montgomery County). The remaining 42 counties which received 

service from the Laboratory of Medical Genetics each contributed to less 

than 1.0 per cent of the total amniocenteses.

Table III-2 contains measurements of amniocentesis utilization 

among Alabama women based on referrals because of maternal age 

(numerator) and live births by residents 35 years of age

(denominator). Utilization assessments are constructed by county for 

each of the three years and a composite number for the entire period. 

Comparisons of utilization measurements among the three years are 

difficult due to the small number of both amniocenteses and live births 

which occurred to residents in most counties. During this period 

amniocenteses referrals because of maternal age ^.35 were received from 

all but nine Alabama counties.
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TABLE III-2

Utilization of Amniocentesis by Alabama Women Referred to the 
Laboratory of Medical Genetics Because of Maternal Age, 1978-1980

Del.
1  35

1978
Age
Ref

%
Util
Rate

Del. 
1  35

1979
Age
Ref

% Del. 
Util >_ 35 
Rate

1980
Age
Ref

%
Util
Rate

Del.
1  35

Total
Age
Ref

%
Util
Rate

Autauga 23 2 8.7 18 3 16.7 30 3 10.0 71 8 11.3
Baldwin 57 0 .0 51 0 .0 55 0 .0 163 0 .0
Barbour 14 0 .0 15 1 6.7 17 0 .0 46 1 2.2
Bibb 15 0 .0 10 0 .0 11 3 27.3 36 3 8.3
Blount 22 6 27.3 13 2 15.4 11 6 54.5 46 14 30.4
Bullock 6 0 .0 17 1 5.9 9 1 11.1 32 2 6.3
Butler 14 1 7.1 15 2 13.3 16 5 31.3 45 8 17.8
Calhoun 63 17 27.0 50 7 14.0 59 19 32.2 172 43 25.0
Chambers 18 0 .0 19 3 15.8 14 4 28.6 51 7 13.7
Cherokee 24 0 .0 18 0 .0 29 2 6.9 71 2 2.8
Chilton 18 0 .0 18 1 5.6 24 4 16.7 60 5 8.3
Choctaw 14 0 .0 15 0 .0 15 0 .0 44 0 .0
Clarke 32 2 6.3 33 1 3.0 36 1 2.8 101 4 4.0
Clay 12 0 .0 12 2 16.7 8 1 12.5 32 3 9.4
Cleburne 8 5 62.5 7 0 .0 4 1 25.0 19 6 31.6
Coffee 22 1 4.5 28 6 21.4 31 6 19.4 81 13 16.0
Colbert 19 8 42.1 18 3 16.7 18 3 16.7 55 14 25.5
Conecuh 11 0 .0 16 0 .0 10 0 .0 37 0 .0
Coosa 7 1 14.3 12 0 .0 5 0 .0 24 1 4.2
Covington 23 2 8.7 19 3 15.8 19 1 5.3 61 6 9.8
Crenshaw 3 0 .0 11 1 9.1 9 0 .0 23 1 4.3
Cullman 34 1 2.9 32 5 15.6 37 9 24.3 103 15 14.7
Dale 33 3 9.1 19 2 10.5 22 3 13.6 74 8 10.8
Dallas 34 1 2.9 56 4 7.1 50 12 24.0 140 17 12.1
DeKalb 46 2 4.3 36 2 5.6 58 9 15.5 140 13 9.3
Elmore 29 7 24.1 29 4 13.8 29 3 10.3 87 14 16.1
Escambia 24 2 8.3 22 3 13.6 20 2 10.0 66 7 10.6
Etowah 56 3 5.4 61 14 23.0 54 6 11.1 171 23 13.5
Fayette 6 1 16.7 9 1 11.1 6 1 16.7 21 3 14.3
Franklin 17 1 5.9 16 0 .0 14 2 14.3 47 3 6.4
Geneva 15 1 6.7 11 2 18.2 15 1 6.7 41 4 9.8
Greene 11 0 .0 12 0 .0 19 3 15.8 42 3 9.4
Hale 14 0 .0 12 0 .0 14 0 .0 40 0 .0
Henry 13 0 .0 11 0 .0 14 0 .0 38 0 .0
Houston 39 1 2.6 58 2 3.4 61 8 13.1 158 11 7.0
Jackson 32 1 3.1 34 1 2.9 44 6 13.6 110 8 7.3
Jefferson 379 66 17.4 338 116 34.3 364 125 34.3 1081 307 28.4
Lamar 14 0 .0 13 1 7.7 3 2 66.7 30 3 10.0
Lauderdale 42 3 7.1 36 10 27.8 40 11 27.5 118 24 20.3
Lawrence 10 1 10.0 13 1 7.7 23 3 13.0 46 5 10.9
Lee 35 10 28.6 32 10 31.3 37 4 10.8 104 24 23.1
Limestone 26 4 15.4 20 2 10.0 30 1 3.3 76 7 9.2
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Del.
L 35

1978
Age
Ref

t
Util
Rate

TABLE III-2 Con't 

1979
Del. Age % Del. 
>_ 35 Ref Util >_ 35 

Rate

1980
Age
Ref

t Del.
Util >_ 35 
Rate

Total 
Age ’ 
Ref

«
Util
Rate

Lowndes 36 0 .0 31 0 .0 44 4 9.1 111 4 3.6
Macon 17 2 11.8 17 4 23.5 18 0 .0 52 6 11.5
Madison 94 20 21.3 119 20 16.8 113 35 31.0 326 75 23.0
Marengo 27 0 .0 21 0 .0 20 1 5.0 68 1 1.5
Marion 19 1 5.3 19 1 5.3 13 2 15.4 51 4 7.8
Marshall 43 5 11.6 30 5 16.7 38 4 10.5 111 14 12.6
Mobile 238 0 .0 219 0 .0 253 0 .0 710 0 .0
Monroe 20 0 .0 24 0 .0 24 0 .0 68 0 .0
Montgomery 143 18 12.6 169 42 24.9 137 34 24.8 449 94 20.9
Morgan 38 2 5.3 56 9 16.1 58 15 25.9 152 26 17.1
Perry 19 1 5.3 26 1 3.8 15 1 6.7 60 3 5.0
Pickens 18 0 .0 14 0 .0 19 1 5.3 51 1 2.0
Pike 17 1 5.9 25 3 12.0 15 3 20.0 57 7 12.3
Randolph 5 0 .0 14 0 .0 12 1 8.3 31 1 3.2
Russell 29 0 .0 29 1 3.4 39 0 .0 97 1 1.1
St. Clair 20 5 25.0 28 2 7.1 20 3 15.0 68 10 14.7
Shelby 28 2 7.1 32 6 18.8 48 14 29.2 108 22 20.4
Sumter 16 0 .0 21 0 .0 11 0 .0 48 0 .0
Talladega 55 3 5.5 51 2 3.9 41 5 12.2 147 10 6.8
Tallapoosa 16 2 12.5 17 2 11.8 10 3 30.0 43 7 16.3
Tuscaloosa 55 8 14.5 65 15 23.1 71 19 26.8 191 42 22.0
Walker 32 4 12.5 48 5 10.4 29 6 20.7 109 15 13.8
Washington 8 0 .0 18 1 5.6 25 0 .0 51 1 2.0
Wilcox 22 0 .0 32 0 .0 20 0 .0 74 0 .0
Winston 19 2 10.5 13 0 .0 11 1 9.1 43 3 7.0

TOTAL 2368 229 9.7 2423 335 13.8 2488 423 17.0 7279 987 13.6
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The three years of data suggest a trend of increasing use for 

residents in certain counties. These counties include Jefferson (17.4 

per cent to 34.3 per cent), Lauderdale (7.1 per cent to 27.5 per cent), 

Montgomery (12.6 per cent to 24.8 per cent), Morgan (5.3 per cent to

25.9 per cent), and Shelby (7.1 per cent to 29.2 per cent). Trends are 

also indicated for certain counties at the other end of the spectrum. 

For example, Cleburne County experienced a utilization rate decrease 

from 62.5 per cent in 1978 to 25.0 per cent in 1980 (1979 had 0.0 per 

cent utilization). However, as in the case of Cleburne County, counties 

experiencing a reduced rate of utilization usually had less than five 

amniocenteses per year.

Analysis of data for all counties for 1978, 1979, and 1980 reveals 

the Laboratory of Medical Genetics provided amniocenteses statewide to, 

respectively, 9.7 per cent, 13.8 per cent and 17.0 per cent of Alabama 

women 35 years of age who had a live birth. The composite utilization 

rate for the three-year period was 13.6 per cent. During this time 

frame, the provision of amniocenteses to women referred because of 

maternal age >_ 35 years of age had increased 84.7 per cent (229 to 

423).

The second measure of amniocentesis use provided by the Laboratory 

of Medical Genetics to Alabama women during 1978-1980 is presented in 

Table III-3. These data assess the utilization of amniocentesis among 

Alabama's entire childbirth population during the years of study. As 

previously mentioned ascertaining trends during this period is difficult 

on a county- by-county basis due to the small number of amniocenteses 

provided. On a composite basis a slight increase in the level of annual 

use of amniocentesis is detectable since 1978. For the three-year
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composite only eight counties had utilization rates of 1.0 per cent or 

greater. However, during 1980 a total of 23 counties had utilization 

rates of 1.0 per cent or higher. On a statewide basis, less than 1.0 

per cent of Alabama's prenatal patients received amniocenteses through 

the Laboratory of Medical Genetics during the three-year period.

Summary

Using amniocentesis service data from the Laboratory of Medical 

Genetics and data from Alabama's official birth registrations, two 

distinct but complementary objectives were attained. First, the Alabama 

service area of the Laboratory of Medical Genetics was delineated. 

Second, the extent amniocentesis was provided by the Laboratory of 

Medical Genetics among Alabama women having live births was estimated 

for (a) women of advanced maternal age ( > 35 years old) and (b) all 

women having a live birth. This information is essential in 

establishing base line data for future comparison and evaluation 

purposes.

During the three years included in this study the Laboratory of 

Medical Genetics provided amniocenteses to residents in every Alabama 

county except four. The proportion of amniocentesis users in Alabama's 

advanced maternal age group increased each year. In 1980, 17.0 per cent 

of women >_ 35 years of age obtained amniocentesis through the Laboratory 

of Medical Genetics (compared to 9.7 per cent and 13.8 per cent in 1978 

and 1979, respectively). A minor increase in utilization among all 

women having live births was observed during each of the three years. 

This utilization rate was 0.5 per cent in 1978, 0.8 per cent in 1979, 

and 0.9 per cent in 1980.



CHAPTER IV

DEMOGRAPHIC PROFILE OF AMNIOCENTESIS REFERRALS 

Introduction

Data recorded on the Basic Patient Data form (Appendix 2) were 

tabulated by computer program and analyzed to obtain a demographic 

description of those women who obtained amniocenteses through the 

Laboratory of Medical Genetics. The specific items included in this 

analysis are number of patients by age, race, referral source, and

reason for referral. This information was calculated for each year 

1978-1980, and a composite number of patients was obtained for the 

entire three-year period.

A computer program was designed to retrieve age of patients by

Public Health Area (PHA) of residence. (See Figure IV-A for the six PHA

designations in Alabama.) The other variables listed above were

retrieved by Alabama county of residence through computer programing. 

Through hand tabulations these data were categorized according to PHA of 

residence.

Ages of patients were tabulated by single year interval for age 

30. Patients >_ 29 years of age were combined into one group. Race is 

reported as white, black or other. Referral sources include private 

physician, hospital, community agency, public health department, and 

other. Reasons for referral include maternal age (Age), previous child
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with chromosomal aberration (Aberration), history of X-linked recessive

disorder (X-Linked), patient carrier of translocation chromosome

(Translocation), family history of biochemical disorder (Biochemical) ,

family history of neural tube defect (NTD), anxiety, and other.
«•

Findings

Tables IV-2 through IV-5 provide data on the number of patients by 

age who obtained amniocentesis for years 1978-1980 by Alabama PHA of 

residence. After grouping patients by selected maternal age intervals, 

the age distribution of users was calculated and is presented below in 

Table IV-1.

TABLE IV-1
Proportion of Amniocentesis Patients by Maternal 

Age Interval Served in the Laboratory of 
Medical Genetics During 1978-1980

Maternal Age 1978 1979 1980 Combined

< 29 15.0% 15.3% 14.5% 14.9%
30-34 10.5% 13.6% 16.9% 14.3%
35-39 50.4% 51.1% 55.9% 53.1%
40-44 12.0% 13.2% 8.4% 11.0%
> 45 .3% .2% 1.1% .6%
Not Selected 11.6% 6.8% 3.2% 6.4%

Total* 100% 100% 100% 100%

*May not be exact due to rounding factor

One notable change in data during the three years is the increasing 

proportion of patients in the 30-34 age group (10.5 per cent in 1978 to

16.9 per cent in 1980). Increases were also observed annually for the 

35-39 age group (50.4 per cent in 1978 to 55.9 per cent in 1980). Of 

particular interest in 1980 is the decrease in the proportion of
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TABLE IV-2

Age of Amniocentesis Patients by Alabama Public Health Area, 
Laboratory of Medical Genetics, 1978

Not
Maternal PHA 1 PHA 2 PHA 3 PHA 4 PHA 5 PHA 6 Selected Total
Age N N N N N N N N %

< 29 8 2 24 6 3 1 6 50 15.0
~  30 1 0 5 1 2 0 1 10 3.0

31 4 0 2 2 1 1 0 10 3.0
32 0 0 1 0 0 1 0 2 .6
33 1 1 1 0 1 1 0 5 1.5
34 2 0 3 1 2 0 0 8 2.4
35 10 3 17 2 14 1 2 49 14.7
36 4 2 9 9 7 3 1 35 10.5
37 10 0 13 3 9 0 2 37 11.1
38 8 2 10 1 6 2 1 30 9.0
39 3 1 6 3 2 0 2 17 5.1
40 6 0 5 2 2 0 0 15 4.5
41 1 0 3 5 2 0 1 12 3.6
42 2 0 2 0 2 0 0 6 1.8
43 4 1 0 1 0 0 0 6 1.8
44 1 0 0 0 0 0 0 1 .3
45 0 0 0 0 0 0 0 0 .0

>_ 46 0 0 1 0 0 0 0 1 .3
Not Selected 0 0 17 11 1 2 8 38 11.7

TOTAL 65 12 119 47 54 12 24 333 100.0
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TABUS IV-3

Age of Amniocentesis Patients by Alabama Public Health Area, 
Laboratory of Medical Genetics, 1979

Not
Maternal PHA 1 PHA 2 PHA 3 PHA 4 PHA 5 PHA 6 Selected Total
Age N N N N N N N N t

< 29 10 5 36 18 7 0 1 77 15.3
30 2 0 5 2 1 0 0 10 2.0
31 3 0 1 2 1 0 1 8 1.6
32 1 1 4 2 4 1 0 13 2.6
33 4 0 4 5 1 1 1 16 3.2
34 3 1 5 2 9 0 1 21 4.2
35 10 1 30 3 18 1 6 69 13.8
36 10 7 29 8 17 0 7 78 15.5
37 10 3 19 3 11 0 3 49 9.8
38 4 1 12 7 7 2 5 38 7.6
39 8 0 8 3 3 0 0 22 4.4
40 4 3 9 2 11 0 1 30 6.0
41 5 0 9 3 2 1 1 21 4.2
42 4 0 1 2 3 0 0 10 2.0
43 0 0 4 0 1 0 0 5 1.0
44 0 0 0 0 0 0 0 0 .0
45 0 0 0 0 0 0 1 1 .2

1  46 0 0 0 0 0 0 0 0 .0
Not Selected 4 2 11 1 2 8 6 34 6.8

TOTAL 82 24 187 63 98 14 34 502 100.0
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TABLE IV-4

Age of Amniocentesis Patients by Alabama Public Health Area, 
Laboratory of Medical Genetics, 1980

Not
Maternal PHA 1 PHA 2 PHA 3 PHA 4 PHA 5 PHA 6 Selected Total
Age N N N N N N N N %

< 29 18 3 39 12 10 4 4 90 14.5
~  30 0 0 4 1 2 0 0 7 1.1

31 0 0 3 3 4 0 0 10 1.6
32 3 1 7 1 1 0 1 14 2.3
33 0 0 10 5 1 1 1 18 2.9
34 7 4 27 4 10 4 0 56 9.0
35 20 10 42 10 19 2 4 107 17.2
36 16 6 30 7 17 4 6 86 13.9
37 16 6 29 6 8 2 4 71 11.4
38 11 1 12 11 11 1 3 50 8.1
39 12 1 8 5 5 0 2 33 5.3
40 5 1 14 1 4 0 2 27 4.4
41 3 0 3 2 2 0 0 10 1.6
42 2 1 2 1 2 0 0 8 1.3
43 1 0 1 0 0 1 0 3 .5
44 0 0 2 1 1 0 0 4 .6
45 2 0 1 0 0 1 0 4 .6

>_ 46 0 1 0 1 0 1 0 3 .5
Not Selected 2 0 7 3 2 6 0 20 3.2

TOTAL 118 35 241 74 99 27 27 621 100.0
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TABLE IV-5

Age o f  A m niocentesis P a t ie n ts  by Alabama Public H ealth  A rea, 
L aboratory  of Medical G en etics , 1978-1980

Not
M aternal PHA 1 PHA 2 PHA 3 PHA 4 PHA 5 PHA 6 S e lec ted T o ta l
Aae N N N N N N N N %

< 29 36 10 99 36 20 5 11 217 14.9
30 3 0 14 4 5 0 1 27 1.9
31 7 0 6 7 6 1 1 28 1.9
32 4 2 12 3 5 2 1 29 2 .0
33 5 1 15 10 3 3 2 39 2 .7
34 12 5 35 7 21 4 1 85 5 .8
35 40 14 89 15 51 4 12 225 15.5
36 30 15 68 24 41 7 14 199 13.7
37 36 9 61 12 28 2 9 157 10.8
38 23 4 34 19 24 5 9 118 8 .1
39 23 2 22 11 10 0 4 72 5 .0
40 15 4 28 5 17 0 3 72 15.0
41 9 0 15 10 6 1 2 43 3 .0
42 8 1 5 3 7 0 0 24 1.7
43 5 1 5 1 1 1 0 14 1.0
44 1 0 2 1 1 0 0 5 .3
45 2 0 1 0 0 1 1 5 .3

> 46 0 1 1 1 0 1 0 4 .3
TTot S e le c te d  6 2 35 15 5 16 14 93 6 .4

TOTAL 265 71 547 184 251 53 85 1 ,456 100.0
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patients who were 40 years of age or older (13.4 per cent in 1979 to 9.5 

per cent) . The percentage of patients in which age was not selected 

decreased from 11.7 per cent in 1978 to 3.2 per cent in 1980.

Tables IV-6 through IV-9 provide data on racial composition of 

patients receiving amniocenteses for years 1978-1980. Data collection 

techniques and subsequent computer storage of race designations of 

patients were not refined until well into the 1980 year. Therefore, a 

significant portion of racial data on patients is classified as "not 

selected."

A review of patient racial data for the combined three year period 

is provided in Table IV-9. Of those patients in which race was

recorded, 89.8 per cent were white, 9.4 per cent were black, and .08 per 

cent were other. Table IV-8, containing racial analysis for 1980, 

provides the most complete data on race of any of the respective years. 

During the year 74.9 per cent of patients were white, 9.2 per cent were 

black, and 1.0 per cent were other (15.0 per cent of patients did not 

have race designated).

Tables IV-10 through IV-13 contain data on types of referral

sources to the Laboratory of Medical Genetics. Each year the

overwhelming majority (over 90 per cent) of patients were referred from 

physicians in private practice.

Tables IV-14 through IV-17 provide data on the specific reasons 

enumerated by providers in referring patients for amniocenteses. 

Maternal age is the predominant reason for referral during each of the 

years of study and accounted for 72.4 per cent of total referrals for 

the three- year period. Family history of neural tube defect (NTD) with
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TABLE IV-6

Racial Analysis of Patients Receiving Amniocenteses by Alabama 
Public Health Area, Laboratory of Medical Genetics, 1978

NOT
PHA WHITE BLACK OTHER SELECTED TOTA]

1 38 2 2 22
2 8 - 3 11
3 61 8 48 117
4 31 1 12 44
5 39 1 19 59
6 3 - 5 8
Not Selected 15 1 8 24

Total 195(59.3%) 13(4.0%) 121(36.7%) 329(100%)

TABLE IV-7

Racial Analysis of Patients Receiving Amniocenteses by Alabama 
Public Health Area, Laboratory of Medical Genetics, 1979

NOT
PHA WHITE BLACK OTHER SELECTED TOTAl

1 7 74 81
2 2 - 22 24
3 21 3 164 188
4 8 - 55 63
5 8 1 92 101
6 3 - 8 11
Not Selected 7 1 26 34

Total 56(11.2%) 5(1.0%) 441(87.8%) 502(100%)
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TABLE IV-8

Racial Analysis of Patients Receiving Amniocenteses by Alabama 
Public Health Area, Laboratory of Medical Genetics, 1980

NOT
PHA WHITE BLACK OTHER SELECTED TOTA]

1 98 1 19 118
2 24 5 6 35
3 165 34 5 37 241
4 59 5 10 74
5 88 5 1 11 105
6 11 2 8 21

Not Selected 20 5 2 27

Total 465(74.9%) 57(9.2%) 6(1.0%) 93(15.0%) 621(100%)
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TABLE IV-10

Patients Receiving Amniocenteses by Referral Source and Alabama 
Public Health Area, Laboratory of Medical Genetics, 1978

Private Community Public Not
PHA Physician Hospital Agency Health Other Selected TOTAL

1 63 1 2 66
2 9 1 1 11
3 105 7 1 4  117
4 44 - 44
5 52 5 2 59
6 7 1 8
Not

Selected 17 3 2 2 24

Total 297(90.%) 11(3.3%) - - 9(2.7%) 12(3.6%) 329

TABLE IV-11

Patients Receiving Amniocenteses by Referral Source and Alabama 
Public Health Area, Laboratory of Medical Genetics, 1979

Private Community Public Not
PHA Physician Hospital Agency Health Other Selected TOTAL

1 79 1 1 81
2 22 1 1 24
3 181 1 4 2 188
4 63 63
5 100 1 101
6 11 11

Not
Selected 33 1 34

T o ta l 489(97.4%) 1 (. 2%) 2 (.4%) 6(1.2%) 4(.8%) 502
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11.8 per cent of patients accounted for the second most frequent reason 

for referral. Having a child with a previous chromosomal aberration 

(Aberration) accounted for 3.9 per cent of referrals. Referrals for 

other clinically indicated reasons were negligible. Of interest is the 

slight increase annually of referrals categorized as other.

Summary

Using demographic data collected on amniocentesis referrals, a 

profile of patients was developed. Specific demographic variables of 

interest included age, race, referral source, and reason for referral. 

Unfortunately, these data had not been uniformly collected for computer 

storage thus complicating efforts to describe the demographic profile of 

patients.

Comparison of patients by age during the three-year period 

indicates an increase occurring in the proportion of patients comprising 

the 30-34 age group (10.5 per cent to 16.9 per cent). The five-year age 

group 35-39 contained the largest proportion of users each year as 

follows: 1978, 50.4 per cent; 1979, 51.1 per cent; 1980, 53.1 per cent.

A sharp reduction in 1980 was observed in the proportion of users 40 

years of age and older.

The most recent available data (1980) collected in this study on 

racial composition of the patient population indicates that 74.9 per 

cent are white, 9.2 per cent are black, and 1.0 per cent are other. 

Race was not designated for 15.0 per cent of patients. Prior to 1980, 

racial data on patients were not computerized sufficiently to enable 

extrapolation of racial composition.
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The primary referral source of patients to the Laboratory of 

Medical Genetics is predominantly (over 90 per cent) private physicians. 

Other agents or services may play secondary and influential roles to 

these physician referrals but are not discernible from available data.

Maternal age is the single largest (71.5 per cent) reason for 

referral of patients followed by family history of neural tube defect 

(10.6 per cent). Slight increases were observed annually (5.2 per cent,

5.6 per cent, and 6.4 per cent) in the proportion of referrals 

categorized as other, thus indicating an increasing tendency among 

practitioners to refer for reasons other than usual clinical 

indications.



CHAPTER V

DIAGNOSTIC PARAMETERS OF AMNIOCENTESIS 

Introduction

Ideally, assessing the accuracy of amniocentesis by karyotyping 

should include two chromosome studies: (1) a study on fetal cells

obtained in utero and (2) a comparative study on the neonate's cells 

after delivery. Many chromosomal abnormalities are phenotypically 

expressed at birth and may be detected through clinical observation; 

however, some are not readily discernible in this manner. Obviously, 

the cost of conducting two chromosome studies on all amniocentesis 

referrals would be exorbitant.

The present followup method in the Laboratory of Medical Genetics 

to confirm normal karyotypes consists of written inquiries to physicians 

who delivered those neonates having chromosomal studies in utero. This 

evaluation is based totally on the physician's clinical observation of 

the neonate at birth unless physical or neurological abnormalities were 

apparent and indicated the need for diagnostic tests. Upon being 

returned to the Laboratory of Medical Genetics, the physician 

evaluations of the respective neonates are recorded in the patient 

service chronicle which also contains the results of the neonates' 

chromosome studies from cells obtained in utero. The patient service
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chronicle also includes a record of the final outcome of each pregnancy, 

i.e., delivery, termination, spontaneous abortion.

When possible, efforts are made to confirm in utero diagnoses of 

chromosomal abnormalities through studies of the neonate or, in the 

event of spontaneous abortion and pregnancy termination, the fetus. 

This is frequently difficult, especially if the pregnancy is terminated 

out-of-town; efforts are made, however, to culture a biopsy for 

karyotype analysis for confirmation of the prenatal karyotype.

Followup data on abnormal karyotypes in this study are presented as 

cytogenetically confirmed, clinically confirmed, or unconfirmed. 

Abnormal karyotypes confirmed both cytogenetically and clinically are 

categorized under cytogenetic confirmation. Among unconfirmed 

abnormals, growth failures in cell cultures resulting from efforts to 

confirm karyotypes are delineated.

In this study the patient service chronicle was analyzed by year to 

determine the number of chromosomal abnormalities detected, number of 

normal karyotypes registered, and number of normal karyotypes confirmed 

by clinical observation. Results of efforts to confirm abnormal 

karyotypes through either (1) cytogenetic studies of the neonate or 

abortus material or (2) clinical observation were obtained through a 

review of existing records in the Laboratory of Medical Genetics.

The patient service chronicle was analyzed by year to determine the 

final outcome of pregnancy in those instances in which fetal chromosomal 

abnormalities were diagnosed in utero. These pregnancy outcomes have 

been categorized as delivery, pregnancy termination, or spontaneous 

abortion. After a chromosomal abnormality is diagnosed in utero, the
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referring physician is given the results and counsels the family to aid 

and support their decision on whether to continue the pregnancy. The 

staff of the Laboratory of Medical of Genetics is also available to 

counsel with the couple.

Findings

Table V-l contains pertinent data on the results of amniocenteses 

for fetal chromosomal evaluation during the years 1978-1980. The total 

number of amniocenteses attempted was calculated, which includes those 

repeat procedures necessary to achieve cell culture growth, plus the 

diagnostic results for each patient: normal karyotype, abnormal

karyotype, or unsuccessful karyotype. The "unsuccessful karyotype" 

category consists of those patients whose cell cultures could not be 

analyzed due to contamination or other reasons.

As presented in Table V-l, 344 amniocenteses were provided through 

the Laboratory of Medical Genetics in 1978. Cell cultures were 

successfully grown on 332 patients; repeat amniocentesis procedures were 

necessary for 12 patients to obtain amniotic fluid to culture fetal 

cells. Of the 332 fetal karyotypes, 326 were diagnosed as normal and 

six as abnormal. There were no patients in the "unsuccessful karyotype" 

category, i.e., patients from whom a fetal karyotype was never obtained 

because of culture contamination or other reasons. The rate of abnormal 

fetal karyotype detection was 6/332 or 1.8 per cent.

The results of efforts to confirm karyotypes through followup are 

presented in Table V-2 by year. In 1978, two (33.3 per cent) of the six 

abnormal karyotypes were cytogenetically confirmed through cell culture
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TABLE V-2

Results of Successful Fetal Karyotypes Performed in 
the Laboratory of Medical Genetics for Years 1978-1980

1978
Karyotype

Followup Abnormal Normal Total

Cytogenetically confirmed 
Clinically Confirmed 
Unconfirmed

2 (33.3%)
3 (50.0%) 
1" (16.7%)

0
262
64

(80%)
(20%)

2
265
65

( .6%) 
(79.8%) 
(19.6%)

Total 6 (100%) 326 (100%) 332 (100%)

"Cell culture attempt to confirm was unsuccessful.

1979
Karyotype

Followup Abnormal Normal Total

Cytogenetically Confirmed 
Clinically Confirmed 
Unconfirmed

3 (33.3%) 
2 (2 2.2%) 
4* (44.4%)

0
405
105

(79.4%)
(20.6%)

3
407
119

( .6%) 
(78.4%) 
(21.0%)

Total 9 (100%) 510 (100%) 519 (100%)

"Includes 2 unsuccessful cell cultures to confirm.

1980
Karyotype

Followup Abnormal Normal Total

Cytogenetically Confirmed 
Clinically Confirmed 
Unconfirmed

6 (30%) 
10 (50%) 
4* (20%)

0
550
110

(83.3%)
(16.7%)

6
560
114

( .9%) 
(82.4%) 
(16.7%)

Total 20 (100%) 660 (100%) 680 (100%)

"Includes 2 unsuccessful cell cultures to confirm.
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of abortus material, three (50 per cent) were clinically confirmed. One 

case (16.7 per cent) was unconfirmed and an effort to confirm by

cytogenetic study the diagnosis proved unsuccessful due to failure in 

cell culture growth. A total of 262 (80 per cent) of the normal

karyotypes were confirmed by clinical observations of attending 

physicians at birth and evaluations were not returned or not reported 

for 64 (20 per cent) . Of the 332 successful karyotypes performed in

1978, 267 (80.4 per cent) were confirmed either cytogenetically or

clinically and 65 (19.6 per cent) were unconfirmed. There were no

instances of false positives or false negatives noted.

The specific abnormal fetal karyotypes identified and their 

respective pregnancy outcomes for 1978 are contained in Table V-3. Five 

of the six abnormal karyotypes were either male or female with an extra 

chromosome 21 (Down's syndrome). The other karyotype was a mosaic

Down's syndrome, i.e., some fetal cells showed a normal karyotype while

others had an extra chromosome 21. In all six instances, (100 per cent) 

the families chose to terminate the pregnancies.

In 1979, 583 amniocenteses were provided to 524 patients; 59 repeat 

amniocenteses were performed. Efforts to obtain fetal karyotypes for 

five of these 524 patients were unsuccessful. Of the five unsuccessful 

fetal karyotypes, four patients refused repeat amniocenteses after an 

initial failure in cell culture growth and one patient aborted before a 

repeat amniocentesis was provided. Of the 519 remaining patients with 

successful karyotypes, 510 were classified as normal and nine as 

abnormal. The rate of abnormal fetal karyotype detection was 9/519 or

1.7 per cent.
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Table V-2 p r e s e n t s  da ta  on fo l lowup e f f o r t s  to  confirm karyotype 

r e s u l t s  in 1979. Of nine  abnormal ka ryo type s ,  t h r e e  (33.3  per  cen t )  

were c y t o g e n e t i c a l l y  confirmed through c e l l  c u l t u r e  o f  abor tus  m a t e r i a l ,  

two (11.1 per  cen t )  were c l i n i c a l l y  conf irmed,  and fo u r  (44.4 per  cen t )  

were unconfirmed.  In two of th e  fo u r  unconfirmed c a s e s ,  e f f o r t s  to  

confirm abnormal karyo type  diagnoses  r e s u l t e d  in unsuccess fu l  c e l l  

cu l tu re  growth.  A t o t a l  of  405 (79.4 per  cen t )  normal karyotypes was 

confirmed through r e p o r t s  of  c l i n i c a l  ob s e rv a t io n s  by phys ic ians  

a t tendan t  a t  b i r t h ,  and e v a lu a t io n s  were, no t  re tu rne d  o r  re p o r te d  f o r  

105 (20.6 per  c e n t ) .  Of the  519 s u cces s fu l  karyotypes performed in 

1979, 407 (7 8 .4  per  ce n t )  were confirmed e i t h e r  c y t o g e n e t i c a l l y  or  

c l i n i c a l l y  and 109 (21 .0  per  cen t )  were unconfirmed.  There were no 

instances o f  f a l s e  p o s i t i v e s  or  f a l s e  n e g a t iv es  noted.

Table V-3 p r e s e n t s  a n a l y t i c a l  da ta  on the  nine abnormal karyotypes 

id e n t i f i e d  in 1979. Five o f  th e se  were karyotypes f o r  Down's syndrome: 

two with 47,XY,+21; two with 4 7 , XX,+21; and one with  the  unbalanced 

t r a n s lo c a t io n  46XX,t(21;21) .  In each in s ta n c e  th e  fami ly  chose to  

terminate th e  pregnancy.  One ba lanced  t r a n s l o c a t i o n  with a 

45 ,XX,t(14;21 ) karyotype was c a r r i e d  to  d e l i v e r y  s in c e  the  f e t u s  was 

expected to  be p h en o ty p ica l ly  normal. Three sex chromosome d i s o r d e r s  

were i d e n t i f i e d :  two 47,XXY (K1 i n e f e l t e r ' s  syndrome) and a 45,X0/46,XX

(Turner 's  syndrome mosaic) .  All t h r e e  pregnanc ies  were te rm ina ted  by 

choice of th e  p a r e n t s .  Outcome a n a l y s i s  o f  the  nine pregnancies  with  

abnormal f e t a l  karyotypes provides  th e  fo l low ing  r e s u l t s :  e i g h t  were

terminated (88 .9  per  ce n t )  and one was c a r r i e d  to  d e l iv e r y  (11.1  per  

c e n t ) .



Table V-3
Abnormal Karyotypes Detected in utero Through the Laboratory of 
Medical Genetics by Outcome of Pregnancy for Years 1978-1980

Abnormal
Year Karyotypes Pregnancy Outcome

Delivery Spontaneous Abortion Termination

1978 47,XX,+21 3
47,XX,+21 2
46,XX/47XX,+21 1

Subtotal 6

1979

1980

47,XY,+21 2
47,XX,+21 2
46,XX,t (21,-21) 1
45,XX,t (14;21)* 1
47,XXY 2
45,XO/46,XX 1

Subtotal 1 8

46,XY,+fragment l
47,XY,+21 2 2
47,XX,+21 1
47,XX,+18 1 1
47,XY,+18 1
46,XX,t (2(15)* 1
46,XY,t (4;11)* 1
45,XY,t (14;22)* 1
45,XX,t (13)14)* 1
45,XY,t (13;14)* 1
45,XX,t (13)21)* 1
47,XXX 1
46,XXp- 1
46,XX,5p- 1
45,XO/47 ,XXX 1
46,XX/47,XX,+21 1

Sub Total II- “T* "T

Grand Total 12 1 22

*Balanced translocation which Indicates the fetus will be phenotypically 
normal.
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In 1980, 718 amniocenteses were provided to 685 patients; 33 repeat 

amniocenteses were performed. Efforts to obtain fetal karyotypes for 

five patients were unsuccessful. Of the five unsuccessful karyotypes, 

three patients refused repeat amniocenteses after previous failures in 

cell culture growth, one aborted after an unsuccessful cell culture 

growth and before a repeat amniocentesis, and one patient was too late 

in pregnancy for another amniocentesis after two unsuccessful cell 

cultures. Of the 680 patients with successful karyotypes, 660 were 

evaluated normal and 20 abnormal. The rate of abnormal fetal karyotype 

detection was 20/680 or 2.9 per cent.

Table V-2 presents data for 1980 on efforts to confirm karyotype 

results. A total of 20 abnormal karyotypes was diagnosed prenatally and 

six (30 per cent) were cytogenetically confirmed through cell culture 

after pregnancy termination or delivery; ten (50 per cent) abnormal 

karyotypes were clinically confirmed. Four (20 per cent) abnormal 

karyotypes were unconfirmed and included two unsuccessful efforts to 

confirm cytogenetically abnormal karyotype results. A total of 550 

(83.3 per cent) normal karyotypes was confirmed through reports of 

clinical observations by physicians attendant at birth, and evaluations 

were not returned or reported for 110 (16.7 per cent). Of 680 successful 

karyotypes performed in 1980, 566 (83.3 per cent) were confirmed either 

cytogenetically or clinically and 114 (16.8 per cent) were unconfirmed. 

There were no instances of false positives or false negatives noted.

Data on pregnancy outcomes and specific abnormal karyotypes 

identified in 1980 can be observed in Table V-3. One fetal karyotype, 

46,XY,+fragment, was identified with additional non-specific chromosomal
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material. The family chose to terminate this pregnancy. Five Down's 

syndrome karyotypes were identified: two of these families chose to

carry their pregnancies to delivery and three families chose pregnancy 

termination. Three karyotypes were identified with an extra chromosome 

18: one of these resulted in spontaneous abortion and the other two

families chose pregnancy termination. Six karyotypes with balanced 

translocations were identified in 1980 and are noted in Table V-3 by an 

asterisk; each of these families chose to continue their pregnancy to 

delivery since the fetuses were expected to be phenotypically normal. 

Two sex chromosome abnormalities were diagnosed: a 47,XXX and a

46,XXp-. In each instance the family chose to continue the pregnancy to 

delivery. Pregnancy termination was the family choice in the case of a 

chromosomal disorder known as the cat cry syndrome; a 46,XX,5p- 

karyotype. Two mosaics were identified which resulted in different 

pregnancy outcomes: the families of the 45,XO/47,XXX (Turner's syndrome

mosaic) and 46,XX/47,XX,+21 (Down's syndrome mosaic) chose, 

respectively, pregnancy termination and to carry the pregnancy to 

delivery. Outcome analysis of the 20 pregnancies with abnormal 

karyotypes diagnosed in utero provides the following results: 11

deliveries (55.0 per cent), eight pregnancy terminations (40.0 per 

cent), and one spontaneous abortion (5.0 per cent).

Summary

The patient service chronicle and medical records in the prenatal 

diagnosis unit of the Laboratory of Medical Genetics were analyzed by 

selected years to determine the following: results of karyotype



75

efforts, confirmation of in utero diagnosis, and outcome of pregnancies 

with abnormal karyotypes. First, data were assembled and analyzed by 

year to evaluate the diagnostic results of amniocentesis including the 

rate of abnormal karyotype detection. Next, the rates of confirmation 

of karyotype results were calculated. Finally, specific abnormal 

karyotype results were grouped for analysis by year according to 

pregnancy outcome.

In 1978, 326 normal karyotypes and six abnormal karyotypes were

reported for a 1.8 per cent abnormal karyotype detection rate. Eighty 

per cent (262) of normal karyotypes were confirmed and 20 per cent (64) 

were unconfirmed. Of abnormal karyotypes, 83.3 per cent (5) were 

confirmed and 16.7 per cent (1) were unconfirmed. All six pregnancies 

with abnormal fetal karyotypes had pregnancy termination outcomes.

In 1979, 510 normal karyotypes and nine abnormal karyotypes were 

reported for a 1.7 per cent abnormal karyotype detection rate. Of the 

normal karyotypes, 79.4 per cent (405) were confirmed and 20.6 per cent

(105) were unconfirmed. Of abnormal karyotypes, 55.6 per cent (5) were

confirmed and 44.4 per cent (4) were unconfirmed. Eight of the abnormal 

karyotypes resulted in pregnancy termination and one, a phenotypically 

normal balanced translocation, was carried to delivery.

In 1980, 660 normal karyotypes and 20 abnormal karyotypes were

reported for an abnormal karyotype detection rate of 2.9 per cent. Of

normal karyotypes, 83.3 per cent (550) were confirmed and 16.7 per cent

(110) were unconfirmed. Of abnormal karyotypes, 80 per cent (16) were 

confirmed and 20 per cent (4) were unconfirmed. Of the pregnancies with 

abnormal karyotypes, 11 (including six phenotypically normal balanced
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translocations) were carried to delivery, eight were terminated and one 

resulted in spontaneous abortion.

During the three-year period 1978-1980, 35 pregnancies were

diagnosed in utero with abnormal fetal karyotypes. Seven of these

abnormal karyotypes were balanced translocations which produce

phenotypically normal offspring. Twenty-two (66.9 per cent) of these 

pregnancies were terminated, twelve (34.3 per cent) delivered, and one 

(2.9 per cent) resulted in spontaneous abortion.



CHAPTER VI

SERVICE COSTS OP DETECTING CHROMOSOMAL 
ABNORMALITIES IN UTERO

Introduction

Costs associated with an ongoing prenatal diagnosis program for in 

utero detection of chromosomal abnormalities may be assessed using four 

categories: personnel, expendable supplies, equipment, and overhead.

To assist in assessing costs assignable to each respective category, a 

flow chart (Figure VI-A) was devised to facilitate identification of 

specific activities comprising the prenatal diagnosis program in the 

Laboratory of Medical Genetics.

Initial development of the flow chart consisted of ascertaining the 

major functions of an operational prenatal diagnosis program. Next, 

each function was analyzed to determine those specific activities 

essential to its achievement. Each activity consists of clinical, 

laboratory, or administrative work elements routinely provided to 

accomplish the respective function.

Figure VI-A depicts the sequence of activities currently required 

in the Laboratory of Medical Genetics to obtain prenatal diagnosis. 

This sequence of events originates with an appointment for the patient 

being scheduled by the obstetrical care provider. The clinic function 

concludes with administrative preparations being finalized for clinic
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service. The clinic function requires a half day and includes the 

following four activities: patient intake, counseling and education,

ultrasound and amniocentesis, and patient exit interview. When an 

amniotic fluid specimen is collected through amniocentesis, it is

immediately processed for laboratory studies and subsequent fetal 

karyotyping. Several laboratory procedures are required to obtain a 

karyotype. After the fetal karyotype is obtained the cytogeneticist and 

clinical geneticist collaborate to establish a diagnosis. A report of 

this diagnosis is sent to the prenatal patient's obstetrical care

provider.

Many of the costs in prenatal diagnosis are allocated for personnel 

who provide essential clinical, laboratory, and administrative 

activities. To measure such costs, those personnel services involved

with each activity were identified. During the period July 12-23, 1982, 

personnel time studies were conducted for these activities. Time

studies were conducted by those individuals performing the activities. 

Measurement of time necessary to perform each activity consisted of 

written notation of when the task began and ended. Time required to

perform activities was expressed in hour units.

Prom UAB wage scales, the median hourly salary rate was obtained 

for amniocentesis service staff; using these rates the total personnel 

costs were calculated for each defined activity. An hourly service rate 

was used to estimate cost of the clinical geneticist, obstetrician, and 

cytogeneticist since they are also involved in UAB programs other than 

service. Fringe benefits for service staff were included by calculating



80

23 per cent of base salaries, the approximate mandatory fringe benefit 

rate for UAB employees.

The flow chart depicted in Figure VI-A was also used to assess 

administrative and clinical supplies needed for the prenatal diagnosis 

program. Laboratory supply needs were documented by a cytotechnologist 

who performs the laboratory procedures. The cost of supply items was 

obtained from current price listings of vendors used by the Laboratory 

of Medical Genetics.

The estimated cost of equipment in the prenatal diagnosis program 

was based on annual depreciation. An inventory was conducted of 

existing equipment in the prenatal diagnosis program and the original 

price of each item was obtained from records in the Laboratory of 

Medical Genetics. An estimation of annual equipment cost was derived by 

amortizing each item using the ten-year straight line depreciation 

method. The annual cost (depreciation) of laboratory equipment was 

divided by the number of amniocenteses provided in 1981 to obtain the 

cost per patient.

Calculation of overhead costs associated with the prenatal 

diagnosis program was based on total personnel and supply costs. The 

amount was derived using the UAB indirect cost rate which is routinely 

used for extramural grants. The rate during 1981-82 is 32.6 per cent 

Total Modified Direct Costs which, for purposes of this analysis, 

includes all costs excluding equipment.
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Findings

In the provision of prenatal diagnosis the following personnel were 

identified as being directly involved in those activities outlined in 

Figure VI-A:

Function Personnel Involved

Clinic Activity 1 - secretary
Preparation Activity 2 - secretary, nurse, social worker,

administrative assistant

Clinic Activity 3 - secretary, social worker, nurse
Activity 4 - social worker, clinical geneticist,

M.D. fellow, cytogeneticist 
Activity 5 - 2  student aids, nurse, ultrasound 

technician, obstetrician 
Activity 6 - administrative assistant, nurse

Laboratory Activity 7 - cytogenetic technologist, clinical
analysis geneticist, cytogeneticist,

laboratory aid 
Activity 8 - cytogeneticist, clinical geneticist

Diagnosis/ Activity 9 - secretary, clinical geneticist,
Report cytogeneticist

Table VI-1 presents by function the cost of staff in providing 

prenatal diagnosis to one patient. The total direct personnel cost in 

serving one patient is $189.79. Fulfilling those activities enumerated 

for the laboratory analysis function requires the greatest personnel 

costs— $111.80. The personnel costs of other functions in descending 

order are clinic ($40.16), diagnosis/report ($31.79), and clinic 

preparation ($6.04).

The major personnel cost of laboratory studies is the cytogenetic 

technologist who performs those procedures essential to obtaining a 

fetal karyotype. The time study for the cytogenetic technologist 

provided the following information:
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Procedure Hour Units

Step A 
Step B 
Step C 
Step D 
Step E 
Step F 
Step G 
Step H 
Step I 
Step J 
Step K 
Step L 
Step M

Fluid centrifuged
Culture initiated
Flasks changed with new media
Subculturing
Harvesting
Slide making
Staining slides
Slide reading
Film developing
Film processing
Karyotyping
Fluorescence
Chart summarization

.17

.08

.25

.50
1.00
.50
.17

2.00
.50
.17

1.00
.25
.17

Total 6.76 hours

The 6.76 hours represent the minimum time needed to perform 

directly those 12 procedures identified and does not include 

preparation and clean-up tasks which are routinely required in such 

settings. With allowance made for these tasks, eight hours of 

cytogenetic technologist's time are required to perform one fetal 

karyotype.

Table VI-2 contains a list of supplies needed to provide prenatal 

diagnosis. Supply purchases were analyzed to arrive at an estimate of 

current cost for each supply item needed to obtain one fetal karyotype. 

The greatest cost is in laboratory supplies with the most expensive 

($9.73) item being culture medium. The total supply cost for one 

patient is estimated to be $36.71.

Each item of equipment needed for prenatal diagnosis is listed in 

Table VI-3 and includes its original purchase price. All equipment was 

purchased in the last five years. The largest cost item, sonar with 

attachments, is used in the clinic function. With the exception of the
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TABLE VI-1

Minimum Personnel Costs by Function to Serve One Patient 
in the Prenatal Diagnosis Service Program of the 
Laboratory of Medical Genetics During 1981-82

Function Staff
Hourly
Rate

Hour
Units

Total
Cost

Cost 
per pt

Clinic Secretary 5 6.19 .25 (per pt) 51.55
Preparation Nurse 11.83 .17 2.01

Social Worker 10.59 .17 1.80
Administrative
Assistant 8.46 .08 .68

Sub Total 6.04

Clinic Administrative
Assistant 8.46 4.00 33.84 2.42

Secretary 6.19 5.50 21.67 1.55
Social Worker 10.59 5.50 58.25 4.16
Nurse 11.83 5.50 65.07 4.65
Clinical Geneticist 45.00 3.00 135.00 9.64
Cytogeneticist 27.68 2.42 66.99 4.79
M.D. Fellow 11.69 .97 11.34 .81
Student Aides (2) 3.46 2.30 7.96 .57
Ultrasound Tech 10.66 2.67 28.46 2.03
Obstetrician 50.00 2.67 133.50 9.54

Sub Total 5562.08 540.16

Laboratory/ Clinical Geneticist 45.00 .40 (per pt) 18.00
Studies Cytogeneticist 27.68 .88 24.36

Cytogenetic
Technologist 8.13 8.00 65.04

Laboratory Aid 3.14 1.40 4.40

Sub Total 5111.80

Diagnosis/ Clinical Geneticist 45.00 .33 (per pt) 14.85
Report Cytogeneticist 27.68 .50 13.84

Secretary 6.19 .50 3.10

Sub Total 31.79

GRAND TOTAL 5189.79
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TABLE VI-2

Estimated Cost of Supplies Needed to Provide Prenatal 
Diagnosis For One Patient in the Laboratory of Medical Genetics

During 1981-82

Estimated
Quantity_______________________ Item_________________________ Cost

Amniocentesis/ultrasound clinical supplies 5.00
12 Centrifuge tubes 3 1.26
8 Tissue culture flasks (25 cm ) 2.28
16 Pasteur pipettes .64
4 Pasteur pipettes .16
12 10 ml. pipettes 1.32
60 ml. Chang's medium 9.00
30 ml. McCoy1s medium .73
16 ml. Trypsin (subculturing) 1.00
25 ml. Hypotonic soln. .05
28 ml. Fix .49
6 Glass slides 1.76
4 cover slips .42
10 ml. Giemsa stain .90
120 ml. Disoduim phosphate buffer .05
120 ml. Hank's buffer 1.70
3 ml. Trypsin (banding) .05
3 ml. EDTA .50
1.6 ml. Colcemid .35
50 ml. 70% Ethanol .40
30 Sheets of sketch pad .20
12 Frames (2 ft.) film .32

CO^ - gas flasks 5% CO^ .05
CO^ - Incubators .95

1 Combistix .13
3 Karyotype cards .25
3 ft. Scotch tape .30

D-19 Film Developer .50
Stop bath .10
Fix .05

6 Sheets photographic paper 1.80
Activator 1.00
Stabilizer .20
Light bulb .20
Slide box .50

10 Kimwipes .10
20 Drops immersion oil .10
1 ft. Yellow tape .15

Postage .60
Clinic Administrative supplies (folder, forms, etc) .75
Xeroxing .40

TOTAL $36.71
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TABLE VI-3

Basic Equipment Available in the Prenatal Diagnosis 
Program of the Laboratory of Medical Genetics, 1981-82

Item Cost

(2) Table Top Clean $ 1,614
(2) Optional Work Tables 342

Fluorescent 66
Freezer 913
Exam Room Equipment 1,389

(2) Inverted Microscope 4,030
(2) Gas Pressure Regulators 141

Autoclave 1,266
Mettler Balancer 1,682
Water Still 927
PH Meter 476
Hot Plate/Stirrer 104
Mixer, Vortex Genie 93
Oven, Utility Equipment 110
Centrifuge Clinical Equipment 3,622

(2) Incubator, Water-Jacketed Equipment 3,622
(2) Utility Tables 288
(3) Photomicroscopes 19,362

Photomicroscop/Fluorescent Attachment 12,392
Sonar/Attachments 28,500
Refrigerator 539

(2) Pipette Aide 240
Exam Room Equipment 1,389
Projector/Recorder with Attachments 760
Film Enlarger 269
Film Processor 500
Film Dryer 100
Timer 70
Typewriter 1,379

TOTAL $83,582
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typewriter and projector-recorder, all remaining times are used in 

completing the laboratory studies. The total equipment cost is $83,582.

Table VI-4 contains a summary of cost by major category attributed 

to serving one prenatal diagnosis patient. Of the total cost, 61.5 per 

cent goes for personnel ($189.79), 23.3 per cent for overhead ($71.83),

11.9 per cent for supplies ($36.71) , and 3.4 per cent for equipment 

($10.43). Annual depreciation of equipment amounts to a total of $8358 

which equals $10.43 per patient when prorated among the 801 prenatal 

diagnosis patients served in 1981. Overhead cost calculation is based 

on 32.6 per cent of the combined total for personnel and supplies and 

amounts to $71.83 per patient.

Summary

The major functions and their activities comprising the prenatal 

diagnosis program in the Laboratory of Medical Genetics were identified. 

These four functions were clinic preparation, clinic, laboratory 

studies, and diagnosis/report. Each function was analyzed to determine 

the personnel, supplies, and equipment needed to provide prenatal 

diagnosis to one patient. Overhead costs were calculated for each 

patient using the UAB rate of 32.6 per cent Total Modified Direct Cost.

The personnel cost per patient was $189.79. The laboratory studies 

function produces the greatest personnel cost ($111.80). The estimated 

supply cost per karyotype was $36.71 with the overwhelming majority 

associated with laboratory studies. Prorated equipment cost amounts to 

$10.43 per patient. The overhead cost per patient was calculated at 

$71.83. The total cost of all four functions per patient is $308.76.
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TABLE VI-4

Summary of Estimated Cost by Major Category to 
Provide Prenatal Diagnosis for One Patient in the 
Laboratory of Medical Genetics During 1981-82

Personnel $189.79

Supplies $ 36.71

Equipment $ 10.43

Annual equipment depreciation 
prorated among 801 prenatal 
patients served in 
1981 - $8,358 t 801 = $10.43

Overhead (32.6% Total Modified Direct Cost
or 32.6% of Personnel and Supplies $71.83

Cost Per Patient $308.76



CHAPTER VII

PROJECTED NEED FOR AMNIOCENTESIS 
BASED ON MATERNAL AGE

Introduction

Anticipating the need through 1991 for amniocenteses among Alabama 

women for reason of maternal age requires two steps. First, a 

projection of female residents aged 35-49 is needed for each year 

1982-1991. Second, an estimation of fertility among this cohort must be 

derived to assess expected births and, subsequently, the estimated need 

for amniocentesis among this age group.

Two demographic models were used to project the number of women by 

age group for each of the years of interest. A previously developed 

model (Irwin, 1977) was adapted to obtain a population projection of the 

study group by Alabama county for 1982-1985. This model, a modification 

of the cohort component method used by the U.S. Bureau of the Census, 

considers fertility, mortality, and migration and is controlled to 1980 

census totals by county and race.

The second model, developed specifically for this study, provides a 

population estimate by county for the female population in three age 

groups: 35-39, 40-44, and 45-49. Data from the 1980 Census were not 

available by Alabama county when this study was performed. Therefore, a 

model was developed through a computerized program with the 1970 age
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specific census data, adjusted to 1980, serving as the base for 

estimating the population of interest for years 1986-1991. The 1970 

census cohort of females aged 14-33 was "brought forward" and reduced by 

single year age- and race-specific mortality probabilities to provide an 

estimate, of females by Alabama county for each age group for the years 

1986-1991. This model assumed no migratory effect on the population 

under study.

Once population estimates by county and race were established for 

the study group, they were sorted and summed by Alabama Public Health 

Area (PHA) through a computer program. This procedure created 

race-specific estimates of the number of females for each year 1981-1991 

for each of Alabama's six Public Health Areas.

The final step in estimating the need for amniocentesis for reason 

of maternal age required applying Alabama age-specific fertility rates 

to the estimated population to derive the number of live births likely 

to occur. Since Alabama's age- and race-specific fertility rates for 

the study cohort did not vary significantly during the three-year period 

1978-1980, a mean fertility rate for each race was calculated for each 

of the three age groups. This mean fertility rate was used in 

calculating the estimated live births which will occur among the three 

age cohorts for each year 1982-1991.

Findings

Tables VII-1 through VII-7 present, by PHA and year, the combined 

results of these procedures described above including: total projected

females, mean age-specific birth rate, and the expected births. These
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data are presented separately for each age cohort; a total expected

birth column by year represents the estimated need for amniocentesis for

reason of maternal age for each PHA in Alabama. This information was 

also calculated by race and is included in Appendix 3.

For the ten-year period in PHA 1, Table VII-1 indicates a 30.0 per

cent population growth for the age group 35-39, 32.7 per cent increase

in the age group 40-44, and 28.3 per cent increase in the age group 

45-49. Annual increases in births, or need for amniocenteses, range 

from 2.0 per cent to 3.6 per cent with a total increased need of 30.5 

per cent (171.5 amniocenteses) during the projected period (562.4 to 

733.9)

The projected need for amniocenteses in PHA 2 is presented in Table 

VI1-2. A population increase of 28.1 per cent is anticipated for the 

35-39 age cohort, 46.1 per cent increase for the 40-44 age cohort, and 

14.9 per cent increase in the 45-49 age cohort. Annual increases in the 

need for amniocenteses should experience variations from 2.0 per cent to 

8.5 per cent. In 1991, a decrease (1.6 per cent) in need from the 

previous year is predicted and is due to a decrease in the size of the 

35-39 age cohort. A 31.2 per cent increase in need is anticipated for 

PHA 2 during the ten years (150.8 to 197.8).

The presentation of projections for PHA 3 is found in Table VII-3. 

A population increase of 31.7 per cent is predicted for the 35-39 age 

cohort, 41.7 per cent increase for the 40-44 age cohort, and 24.7 per 

cent increase in the 45-49 age cohort. Increases of less than five per 

cent are expected annually in amniocenteses need; however, a 33.4 per
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cent combined increase in need is predicted during the ten-year period 

(642.6 to 857.2).

Table VII-4 contains projection data for PHA 4. During the ten 

year period a 28.1 per cent increase is expected in the 35-39 age 

cohort, 47.0 per cent increase in the 40-44 age cohort, and 31.5 per 

cent increase in the 45-49 age cohort. Annual increases in need for 

amniocenteses of less than five per cent are predicted. The predicted 

increase in need for amniocenteses in PHA 4 will be 31.3 per cent (346.6 

to 455.0) during the projection period.

Table VI1-5 presents projection data for PHA 5. During the 

ten-year period the 35-39 cohort is expected to increase 34.4 per cent, 

the 40-44 age cohort 50.2 per cent, and the 45-49 age cohort 36.5 per 

cent. Annual increases will range from less than three per cent to over 

five per cent. The total predicted increase in need for amniocenteses 

during the period is 37.1 per cent (539.2 to 739.0).

Table VII-6 contains projections for PHA 6. Population increases 

in the three advanced maternal age cohorts are the following: 35-39 age

group 54.0 per cent, 40-44 age group 50.1 per cent, and 45-49 age group 

32.6 per cent. Annual increases in the need for amniocenteses are 

expected to exceed five per cent slightly. The total increase in 

amniocenteses need for the ten-year period is 53.2 per cent (453.8 to 

695.3).

During 1982-1991, a total of 32,216.4 amniocenteses will be needed 

for reason of advanced maternal age (Table VII-7). The estimated need 

in 1982 (2695.5) and the estimated need in 1991 (3678.2) represents a 

statewide increase of 36.5 per cent. An analysis by PHA, however,
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indicates different growth rates will be experienced among the

respective regions. The northern part of Alabama, represented by PHA's 

1-4, should experience comparable growth rates. PHA's 1 and 2 will

experience growth rates of 30.5 per cent and 31.2 per cent,

respectively; PHA's 3 and 4 will experience increases of 33.4 per cent 

and 31.3 per cent, respectively. The highest rates of growth in need 

will be in the southern portion of the state consisting of PHA's 5 and 

6. An increase of 37.1 per cent is predicted for PHA 5 and 53.2 per 

cent increase is predicted for PHA 6.

Despite higher rates of increased need being predicted for PHA's 5 

and 6, the greatest number in need is clearly in PHA's 1-4. Of the 

total need during the ten-year projection (32,216.4), 62.0 per cent 

(19,978.5) will be found in PHA's 1-4. An analysis of projected

proportionate need among the respective PHA's during the period reveals 

the following; PHA 1, 20.0 per cent; PHA 2, 5.6 per cent; PHA 3, 23.6 

per cent; PHA 4, 12.8 per cent; PHA 5, 20.3 per cent; and PHA 6, 17.7 

per cent.

Summary

Two demographic models were used to project the number of women by 

Alabama Public Health Area (PHA) that would comprise the advanced 

maternal age cohorts (35-39, 40-44, 45-49) for each year 1982-1991. 

Unlike the first model which yielded projections for 1982-85, the second 

model (1986-91) did not account for migration. A constant 

age-race-specific fertility rate was applied to each year's population 

projection to derive the estimated annual live births occurring among
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these advanced maternal age cohorts during the period of interest. The 

resulting estimate was used as the predicted need for amniocenteses in 

Alabama for reason of maternal age.

The analysis of this data results in a predicted increase in need

of 36.5 per cent during the ten-year period. Although the highest rate

of increased need will be experienced in PHA's 5 and 6, the largest need

(62.0 per cent) during this interval exists in PHA's 1-4.



CHAPTER VIII

DISCUSSION

This study was designed to describe the use of amniocentesis for in 

utero detection of chromosomal disorders. Results of this study provide 

baseline data for comparison with future measures of use and facilitate 

policy discussions. Data from the prenatal diagnostic services 

delivered through the UAB Laboratory of Medical Genetics during the 

period 1978-1980 were used to characterize services provided and 

outcomes, the catchment areas, and users; to estimate costs of the 

procedure; and to project future need.

Services Provided and Outcomes

During the three-year period of this study, the Laboratory of 

Medical Genetics compiled an admirable record in performing fetal 

karyotypes with no known false positives or negatives. Although 18.6 

per cent of normal karyotypes diagnosed were categorized as unconfirmed, 

in each instance the referring provider failed to return an outcome 

report for the pregnancy. It is postulated that had an unanticipated 

abnormality been detected at birth, the Laboratory of Medical Genetics 

would have been notified.

With an abnormal karyotype detection rate of 2.3 per cent, the 

benefit of amniocentesis to the great majority of users was exclusion of
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chromosomal disorders rather than their detection. However, upon 

learning a fetus was affected with a chromosomal disorder with an 

adverse phenotype, 91 per cent of families chose the option of pregnancy 

termination. This suggests that prevention of birth defects through 

selective pregnancy termination may be a motivating factor for seeking 

amniocentesis. These rates are comparable to national figures. As 

previously stated, detection of abnormal fetal karyotypes in 

amniocentesis centers range from 2.1 per cent to 2.7 per cent. Also, 

approximately 95 per cent of families choose pregnancy termination upon 

learning the fetus is affected with a genetic disorder.

This analysis indicated that a high quality, reliable service is 

being delivered. Data are not available to assess the impact of this 

service on families before, during, or after the procedure. Information 

is needed on the immediate psychological impact and long-term familial 

effects among users. Special consideration should be given to those 

families in which abnormalities were detected in utero.

Service Area and Users

These data substantiate a statewide service pattern, although the 

vast majority of users reside in north Alabama. From this study it is 

impossible to assess amniocentesis use among all Alabamians, especially 

residents of south Alabama. These residents rely primarily on the 

Department of Medical Genetics at the University of South Alabama in 

Mobile for amniocenteses, but the scope of this study did not encompass 

service data from that center. Many south Alabamians reside in rural 

environments where specialized services such as amniocentesis may be
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less accessible. The continued development of the medical genetics 

outreach program at the University of South Alabama may partially 

alleviate this complex problem.

Amniocentesis may be underutilized by the entire state. That only

17.0 per cent of the state's childbearing women 35 years of age or older 

obtained amniocentesis in 1980 reflects significant underutilization by 

women for whom the procedure is indicated because of maternal age. 

However, increased annual utilization was observed for each of the three 

years. Comparisons with a 1978 study on amniocentesis use in Alabama 

(Adams et al., 1981) indicate that at least 6.1 per cent more women in 

the advanced maternal age cohort obtained the procedure in 1980.

A disproportionate share of whites comprise the amniocentesis 

patient load; the identification of a primary service area concentrated 

in north Alabama partially accounts for this pattern. The largest 

proportion of blacks in Alabama reside in the southern portion of the 

state. During the period studied, nonwhite women delivered 36 per cent 

of all live births in Alabama. For the same period 41 per cent of live 

births among Alabama women 35 years of age or older were nonwhite 

deliveries (Baby Yearbook, 1978, 1979, 1980). Based on the most

reliable data, approximately 10 per cent of total amniocenteses are 

delivered to nonwhite women. This is considerably less than the 

proportion of nonwhites in either the childbearing population or the 

older childbearing women. Available data do not indicate reasons for 

this discrepancy. It may be due to failure of obstetrical care 

providers to counsel and refer nonwhite patients for amniocentesis, 

transportation difficulties, or other reasons. One explanation can be
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ruled out, lack of money. The Laboratory of Medical Genetics accepts 

patients regardless of ability to pay. The possible existence of 

cultural proscriptions against amniocentesis or pregnancy termination 

among nonwhites should be explored, although one study found a 61 per 

cent acceptance rate by low income blacks in Atlanta, Georgia (Marion, 

Kassam, Fernhoff, Brantly, Carroll, Zacharias, Klein, Priest, and Elsas, 

1982).

There appears to be substantial underutilization by patients known 

to originate from public health clinics. This may be related to the 

racial composition of amniocentesis users. Annually, public health 

clinics in Alabama serve at least 25 per cent of the state's prenatal 

population; over half of public health clinic patients are nonwhite. 

The finding that only 1.1 per cent of referrals originated in public 

health clinics may be partially explained by the referral patterns. 

Many public health clinics have arrangements with private physicians to 

provide obstetrical care for prenatal patients at high risk for clinical 

complications. Based on individual patient needs, these physicians make 

referrals for specialized services including amniocentesis. This system 

may result in under-reporting of referrals actually originating in 

public health clinics.

In reality, the term "underutilization" is arbitrary and fails to 

reflect the complex decision making involved in seeking amniocentesis. 

As previously discussed, while amniocentesis is clinically indicated for 

certain prenatal patients based on risk status, it is also a choice of 

the patient. This choice is influenced by the individual and family 

values concerning legal and ethical issues. These values may be 

clarified during the process of informing patients at risk.
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Costs

The methodology used to derive the cost of conducting one prenatal 

diagnostic procedure has several limitations. The $308.76 total

calculated amount should be viewed as the estimated minimum direct

service cost for activities routinely provided to all patients. The 

methodology fails to include certain indirect costs essential to the 

prenatal diagnosis program such as personnel administration, inservice 

training, equipment maintenance, and supply purchases/distribution. Nor 

does the methodology account for additional personnel time required in 

some instances for telephone conversations with providers or patients 

and counseling of families with diagnosed abnormal fetal karyotypes. 

Finally, the cost of replacing equipment will be considerably higher 

than original purchase prices since major cost increases have occurred 

for most of these items in recent years.

The total cost figure should be interpreted entirely in the context

of an established prenatal diagnosis program with an annual service 

volume of 800-1,000 patients. This high volume reduces supply and 

equipment cost per patient and enhances more efficient production from 

personnel.

With an estimated direct service cost slightly in excess of $300 

for each amniocentesis procedure, the minimum cost of a prenatal 

diagnosis center with an annual volume of 800 is approximately $250,000. 

This amount is less than the cost of 13 years of institutional care 

required for one mentally retarded patient (estimated at $20,800 

annually) (Krantz, et al., 1979). This $300 cost per procedure is also 

considerably less than the $620 amount previously cited for a South
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Carolina prenatal diagnosis center. Of the $300 cost figure, 60 per 

cent ($184.91) is devoted to laboratory activities essential to 

obtaining a karyotype. This percentage, although smaller, is similar to 

the two-thirds proportion of costs reported and previously cited for 

laboratory activities in an English amniocentesis program.

This cost analysis of amniocentesis delivery has demonstrated the 

procedure to be a relatively expensive technology even in a high volume 

center as represented by the Laboratory of Medical Genetics. Similar 

cost studies in other high volume service centers would provide a useful 

comparison.

Projected Need

Results from the demographic model constructed to project future 

amniocenteses need based on maternal age must be interpreted cautiously. 

Because a constant fertility rate is assumed for the respective age 

groups during the ten-year projection period, the cohort size determines 

the annual estimated need for amniocenteses for each age group. Also, 

because fertility declines successively in each of the advance maternal 

age groups of interest, those geographical areas with higher proportions 

of females now in the lower age groups may anticipate higher rates of 

amniocenteses need. Thus, the projected rate of increased need in 

now-underserved south Alabama, where many females are relatively young, 

is greater than that in north Alabama.

Reliance on this demographic projection will be influenced 

primarily by two factors. One is actual net migration and the other is
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the variation in age-race specific fertility rates from recent historic 

trends.

During the ten-year period of 1982-1991, 62.0 per cent of projected 

amniocenteses need based on maternal age will exist among residents of 

north Alabama. However, the Laboratory of Medical Genetics should 

prepare to accommodate a service demand based on approximately 75 per 

cent of the state's total maternal age need since it also serves 

residents from counties outside north Alabama. This prediction is 

founded on the assumption that current service centers and/or referral 

patterns will remain constant.

Shifting Age Composition of Users

A serendipitous finding from this study is that the proportion of 

users under 35 years of age increased annually. During the three years 

there was no substantive change in birth rates among the respective 

maternal age cohorts to explain this shifting age composition of users 

(Baby Yearbook, 1978, 1979, 1980). The decrease in the proportion of 

users >_ 40 years of age in 1980 is especially noteworthy since this age 

group has the highest risk for fetal abnormalities among the maternal 

age cohorts. A corollary finding is that 72.4 per cent of patients were 

referred because of maternal age but only 64.7 per cent were actually 35 

years old or older.

This pattern has at least two implications. First, it limits the 

validity of the utilization assessment constructed in Chapter III. This 

assessment was based on the assumption that age composition of patients 

{ >_ 35 years) would coincide with maternal age referrals ( 35 years),
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an assumption refuted by the data. If the trend of referring younger 

patients for amniocentesis continues, the use of demographic models to 

predict future demand for the procedure will become increasingly less 

reliable. Additional user characteristics should be identified to aid 

forecasting need among the prenatal population. Since not all women for 

whom the procedure is indicated will choose to obtain amniocentesis 

service, models are needed to translate need into demand.

Second, this trend suggests that obstetrical care providers are 

making amniocenteses referrals based on maternal ages younger than 35. 

The reasons for these referrals are not readily apparent. Obstetrical 

care providers may have lowered the maternal age at which counseling on 

amniocentesis is routinely provided. There may be an increasing demand 

among all pregnant women for amniocentesis, regardless of their actual 

risk status.

The implications of this trend are serious. The rate of 

complications associated with amniocentesis is low. However, at ages 

younger than 35, the incidence of fetal abnormality is even lower. 

Routine amniocentesis at younger ages thus carries the risk inherent in 

an invasive medical procedure without corresponding benefits. Continued 

use by women under 35 could result in an unfavorable benefit/cost ratio 

for amniocentesis. For example, in a recent benefit cost study among 

British Columbian women with maternal ages 30 and above at delivery, the 

benefits of amniocentesis exceeded costs only for those patients aged 35 

or greater (Sadovnick and Baird, 1981). Amniocentesis could also become 

standard practice in obstetrical care for all prenatal patients and 

represent a major factor in increased health care expenditures.



CHAPTER IX

RECOMMENDATIONS AND CONCLUSIONS

Based on findings in this three-year study (1978-1980) period, the 

following conclusions are made:

From a catchment area primarily in north Alabama the Laboratory of 

Medical Genetics provided amniocentesis annually to an average of 

456 predominantly white patients.

There were no instances of false positives or false negatives 

observed in establishing karyotypes from cells obtained in utero. 

Amniocentesis patients experienced a 2.3 per cent abnormal 

karyotype detection rate and, when fetal abnormalities would 

produce adverse phenotypes, 91 per cent of families chose pregnancy 

termination.

The minimum direct service cost for an amniocentesis procedure is 

estimated to be $308.76 when delivered in an established prenatal 

diagnosis center which serves 800-1,000 patients annually.

Through 1992, at least 62 per cent of Alabama's projected need for 

amniocentesis because of maternal age will occur in the primary 

service area of the Laboratory of Medical Genetics.

An ever increasing proportion of amniocentesis users referred to 

the Laboratory of Medical Genetics were younger than 35 years of 

age.
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From this research, the following recommendations are made for 

future research:

The immediate and long-term effects of both positive and negative 

amniocentesis results for users and their families should be 

investigated.

Additional studies should be directed at assessing the status of 

amniocentesis use in Alabama populations and should include service 

data of the University of South Alabama, Department of Medical 

Genetics.

The apparent underutilization by nonwhite and public health clinic 

patients should be explored further.

Additional techniques should be developed to determine total cost 

of the amniocentesis procedure including indirect cost.

Cost studies should be designed to identify economies of scale 

among facilities which deliver prenatal diagnosis.

Identification of amniocentesis user characteristics and 

projections of potential users should be revised annually to assess 

changing patterns of demand.

Studies should be initiated to ascertain reasons for the shift in 

age composition of users.
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LABORATORY OP MEDICAL GENETICS 
THE UNIVERSTT? OP ALABAMA IN BIRMDCHAM

Baalc Patient Data

Index Case # _ ____ -   Service Date___ - _- ____

Hospital #_______________  AL Res. Code .___

Patient Type: _ Couple _  Individual _  Prenatal _ Counseling Only _ Stillborn _ Abortus

Referral Source: ( ) Private Physician ( ) Hospital ( ) Crippled Children
( ) Comwnity Agency ( ) Public Health ( ) Other

Patient'3 Name:______________________________________________________________

Address:____________________________________  City___________________________

State:_____Zip:_________Phone: (_____ ) ______-  Sex: _  Race: _

Birthdate:__ - ___ -  Geo. Code:___ ____ Birth City:____________________ State:___

Birth Weight:___l b .  oz. Birth Length:_____ Gestation:____ Head Circumference:____

Stood:___Walked:_____Talked:_____Prenatal Medication:________________________________

Diagnosis Specimen: _

( ) Tissue ( ) Skin Biopsy ( ) Urine
( ) Bone Marrow ( ) Amnlotlc Fluid ( ) Sex Chromatin with + Barr bodies
( ) Leukocytes ( ) Serum ( ) Sex Chromatin with - Barr bodies

( ) Solid Timor

Diagnostic Classification:

( ) Down Syndrome ( ) Multifactorial Disorder ( ) Neoplasm
( ) Autosomal Aberration ( ) Reproductive Wastage ( ) Unsuccessful
( ) Sex Chromosomal Aberration ( ) Single Gene Disorder ( ) Other
( ) Multiple Malformation Syndrome ( ) Fetal Diagnosis ___________________

Diagnosis: Karyotype ___
( ) Normal Male (46,XY) ( ) Normal Female (46.XX)  Abnormal Chromosome No.
Down _

( ) Trisomy 21 ( ) Trans. (G/D) ( ) Trans. (G/G) ( ) Mosaic

Autosomal Aberration

( ) Trisoqy 18 ( ) Trisony 13 ( ) Trisomy 8 ( ) Other Trlsony ( ) 9p-
( ) I8p- ( ) l8r ( ) 5p- ( ) Other Deletion ( ) Translocatlon ( ) Mosaic 
( ) Other Autosomal ( ) Balanced Translocatlon
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Sex Chromosomal Aberration _

( ) XQ Ulmer's ( ) XXX Kllnefelter's ( ) Other Sex Chromosomal

( ) XD Turner's Mosaic ( ) XYY Male

Multifactorial Disorders

( ) Neural Tube ( ) Cleft Lip/Cleft Palate ( ) Other

Neoplasm _

( ) Ph Chromosome Positive ( ) Ph Chromosome Negative ( ) Other Chr. Aberration

EXTENDED PATIENT DATA

FAMILY
Father:____________________________________  Blrthdate:__ - ___ - ___

Mother:____________________________________  Blrthdate:__ - ___ - ___

Family History of Oenetlc Disorder:___________________________________________

Siblings: _  Yes _  No _  ̂ Stillbirths _ ̂ Miscarriages

Affected (A) or Unaffected (U) Sex (M or F) Blrthdate

PRENATAL EXAM: Husband's Blood Type:_____

Alpha-Petoproteln _  . ___ %

Reason for Referral:

( ) Maternal Age 35-39
( ) Maternal Age 40+
( ) Previous Child with Chromosomal

Aberration
( ) History of X-Llnked Recessive Disorder

Wife's Blood Type:

( ) Patient Carrier of Translocatlon
Chromosome

( ) Family History of Biochemical Disorder
( ) Fbmlly History of Neural Tube Defect
( ) Anxiety
( ) Other
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Projected Births Among Selected Age Cohorts 
by Race and Alabama Public Health Area, 

1982-1991
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