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Cost and effectiveness of the California triple marker 
prenatal screening program 
George C. Qrnninghnnl, MD, MPH orld D. Gtvytltle Tottlpkinsotl, PhD 

Purpose: To report the utilization of services offered and pregnancy outcomes for a unique statewide prenatal triple 

marker screening program and to present a cost-benefit analysis. A state population of 32 million with consider- 

able ethn~c and age distribution and with a wide variety of delivery systems providing prenatal care was considered. 

The entire pregnant population who appeared for care before 20 weeks gestation, approx~mately one-half million 

per year during the years of 1995 to 1997, was included in the study. Methods: Mandatory offering of serum test- 

ing, using alpha-fetoprotein from 1986 to 1995, and the add~tion of human chor~onic gonadotropin and U ~ C O ~ ~ U -  

gated estriol in 1995, with systematic follow-up of serum screen positives with ultrasound and amniocentesis. This 

study collected and analyzed the program data and reports of outcomes and collected similar information from the 

birth defects registry. Results: Triple marker serum screening was accepted by 67.4% of the women eligible and 

yielded an ~nit~al positive rate of 7.3%. More than 90% of the initially screen positive pregnancies were seen at a 

prenatal diagnostic center. After correction of gestational age, 71.3% had amniocentesis. The overall amniocente 

sis rate among women screened was 2.6%. The Program's detection rate was predicted to be 85% for neural tube 

defects, and, based on Monte Carlo modeling, was theoretically calculated to be 62% for Down syndrome. In prac- 

tlCe, detection rates were 75% for neural tube defects and 41% for Down syndrome due to lower than expected 

amniocentesis acceptance rate. Nevertheless, at a 5% discount rate, the screening program was cost beneficial 

at a ratio of 2.69:l. The cost per case detected was $35,365 and per case prevented was $110,741. Conclusion: 

It is possible to implement a cost-effective population-based screening in compliance with quality standards in a 

diverse ethnic population with a variety of health-care providers. Triple marker screening In the second tr~mester is 

a cost beneficial program even if utilization of all services is less than ideal. Genetics in Medicine, 

1999:1(5):200-207. 
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With the explosion of knowledge in the field of genetics, pub- 
lic health agencies are beginning to discuss and debate the impli- 
cations with respect to the traditional areas of public health 
responsibility. Public health agencies must now consider whether 
new models and mechanisms are needed to keep public health 
as an active, responsible participant.'-3 This article describes a 
model adopted in California for constructively addressing this 
challenge and an assessment of the degree to which it has achieved 
its objectives. 

HISTORY OF MSAFP SCREENING 
Maternal serum alpha-fetoprotein (MSAFP) screening became 

a technical possibility when BrockQeported elevated AFP in 
maternal serum from pregnancies with fetuses affected with 
neural tube defects (NTD). The screening characteristics of 
MSAFP were developed in a large collaborative study in the United 

Kingdom, published in 1977;' shortly thereafter, screening of the 
pregnant population became increasingly a standard of practice 
in the United Kingdom. However, due to the fact that in the 
United States the Food and Drug Administration had no previ- 
ous experience with screening applications of this nature, and 
in part due to the opposition of antichoice groups, the first licenses 
for marketing test kits in the United States were not granted until 
1984. In 1986 California initiated its statewide program based 
on a unique publiclprivate partnership model. 

PROGRAM DESCRIPTION 
California's program was designed to meet or exceed the guide- 

lines for MSAFP screening published by the American Society 
of Human Genetics (ASHG) and other professional groups.bs 
The program was authorized by the State Legislature and imple- 
mented by the State Department of Health Services regulations. 
The patient flow is schematically summarized in Figure 1. 

The law requires that all women seen before the 140th day 
(20th week) of gestation be provided with a state-prepared book- 
let describing the risks and benefits of MSAFP screening. The 
woman's signature on the consentlrefusal form contained in the 
booklet indicates whether they choose or decline to participate. 
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The Program distributes all forms, tubes, mailing containers, and 
a provider participation booklet free of charge to all of the almost 
7,000 prenatal care providers in California. 

Blood specimens are sent tc) one of eight regionalized private 
laboratories, under contract with the Program, which conduct 
the automated assay in accordance with a uniform protocol and 
under strict quality control of the State Genetic Disease Labo- 
ratory. Results are transmitted electronically to the Genetic Dis- 
ease Branch computer in Berkeley, CA, which interprets then1 
and prints out and mails reports to clinicians. 

Screen positive test results and other test results needing some 
sort of follow-up action are electronically transmitted to 14 state- 
approved coordinator offices regionally located at area genetic 
centers. These area genetic centers may be publicly or privately 
funded, and are under contract with the State to provide follow- 
up  services. Follow-up consists of telephoning the clinician's 

office, and confirming the patientlpregnancy information used 
in test interpretation. Coordinators arrange for state-authorized 
follow-up at 1 of 29 prenatal diagnostic centers (PDC), with 90 
satellite sites that meet State criteria for counseling, ultrasound, 
amniocentesis, karyotyping, and amniotic fluid analysis of AFP 
and acetylcholinesterase ( AChE). The approved centers are reim- 
bursed by the State on an agreed upon fee for service schedule 
(Table 1). 

The original one-time only, all-inclusive participation fee is 
billed, after testing is complete, to  the patient o r  insurance car- 
rier, but this has been increased over time (Table 2).  The $115 
fee represents a change to triple marker screening. This increase 
in fees is an important point because the Program is not a tax- 
supported service, and the fee may be regarded as a measure of 
willingness to pay. Despite increases in fees, the participation rate 
continues to increase. 

Patient Education and Consent 
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Fig. 1 Patient tlow through thc \creenlng process In the C a l ~ f o r n i ~  Expanded AFP Program. 
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Table 1 Table 2 
California MSAFP program reimbursements California MSAFP program part~cip~ltion tee 

Genr t~c  counseling $1 10.00 August 1986 $40.00 

Ultrasound $175.00 September 1988 $49.00 

Amniocentesis $125.00 October 1991 $53.00 

Kdryotyping $385.00 November 1992 $55.00 

AF-AFP and AF-AChE $40.00 January 1995 $57.00 

July I995 $1 15.00 

March 1998 $105.00 

LJtilization of the original MSAFP screening program steadily 
increased from 4 1 % in 1986 to 63% of eligibles in 1994 (Table 3 ). 
From 1986 to 1994, 2,422,881 women elected to participate in 
this single marker (AFP) screening program, and more than 3,000 
birth defects (neural tube defects, abdominal wall defects, and 
significant chron~osome anomalies) were detected. The approved 
PDCs provided a substantial volume of services during this period, 
performing 23,463 ultrasounds and 12,634 amniocenteses. 

Conversion from single marker to triple marker screening 

In mid-1995, the Program implemented triple marker screen- 
ing. An automated analytical system, AutoDelfia (EG&G Wallac 
Oy, Turku, Fmland); was selected to measure intact human chori- 
onic gonadotropin (hCG), unconjugated estriol (UE,), and AFP. 
At the central computer, laboratory assay results are combined 
with the patienttpregnancy information. The median value for 
each analyte at each gestational day is determined. The woman's 
analyte values are then converted to multiples of the analyte 
median (MOM) for gestational age in days, and adjustments for 
maternal weight and race are applied. Risks for Down syndrome 
are calculated using a probabilistic likelihood ratio algorithm9 
based on maternal age and the three analyte MOMS. The Expanded 

AFP Program is treated as three screening programs. An MSAFP 
MOM of 2.5 or greater in a singleton pregnancy is screen posi- 
tive for neural tube or abdominal wall defects (AWD). A term 
risk of 1:250 or greater, now expressed as a mid-trimester risk of 
1:190 or greater) is screen positive for Down syndrome. Screen 
positive for trisomy 18 initially required values < 0.60 MOM for 
hCG, < 0.75 MOM for AFP, and < 0.55 MOM for UE,. The Pro- 
gram now uses a mid-trimester risk of 1: 100 or greater as screen 
positive for trisomy 18, calculated by a probability algorithm 
similar to the Down syndrome risk algorithm. Blood specimens 
are accepted if collected between 15 and 20 weeks gestation. 
Reports of all procedures performed and all diagnoses made are 
required. Special provisions have been adopted for twins, donated 
ova, family history of NTD, or exposure to certain teratogenic 
medications. NTDs and chromosomal disorders, however diag- 
nosed, are classified as reportable disorders under State law. 

Expanded AFP Screening Program experience 

We report here the experience with the Expanded AFP Screen- 
ing Program design (in which the Program sets standards and 

Table 3 
The California MSAFP and expanded AFP program ut~lization 

Number of women Number of women Percent 
eligible" to participate elect~ng to participate program 

Year Program in the program ~n the program util~zation 

1986 AFP 223,961 91.742 41.0 

1987 AFP 467.526 210,369 45.0 

1988 AFP 494,295 239.495 48.5 

1989 AFP 524,240 262,996 50.2 

1990 AFP 563.407 29 1.459 51.7 

1991 AFP 

1992 AFP 

1993 AFP 550.024 337,295 61.3 

1994 AFP 534,783 

1995 AFPIXAFP 520,879 

1996 XAFP 51 1.625 

1997 XAFP 511,521 356.157 69.6 

Total AFPIXAFP 6,03 1.743 3,473,698 - 

"Eligibility: Pregnant women who are in prenatal care between the 15Ih and the 201h week of gestation. 
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Table 4 
(: .~l~torni '~ Esp,~n~lcd AFP 95-97 utilization by Age dnd race 

i\gc group t Ii\p.~nic Whitc Asian Black All Races" 

il yc,lr> , ~ n d  younger 302,050 237,576 hO.220 49.584 770.576 

Table 5 
(:dlil;)rni~ E s ~ u n d c d  AFP 95-97 dccevtdnce of amn~ocentesis 

PDC s td tu~  Hispdnic W h ~ t c  Abidn Black All" 

Offered '~mniocentesis 12.579 10,611 3.450 2,516 31,102 
(63.9'%) 182. I0h) (78. i r%) (74.IU/r~) (72.2%)) 

Accepted '~rnniocentea~?. 8.320 8,046 2,655 1,775 22.188 
(66.1iYo) (75.8'%r) (77.0'%1) (70.5'Yo) (71.3[Yu) 

"Includes other and unknown race. 

pays private providers for services in a coordinated statewide 
system). The period is from July 29, 1995 through December 
31, 1997. 

Acceptance of the test by pregnant women is voluntary. Women 
younger than 35 were offered triple marker screening. Women 
older than 35 were offered either direct referral for amniocente- 
sis or blood testing. A separate consent form was used. There 
have been no special efforts to promote the Program with mass 
media or mailings to encourage women to participate in the Pro- 
gram. During the study period there were 1,256,377 eligible preg- 
nancies, and 848,083 or 67.5% of the women elected to participate. 
Of the 1,082,637 eligible women younger than age 35, 770,576 
(71%) participated in screening, and of the 173,740 eligible 
women older than age 35,71,929 (41.4%) were participants (Table 

4). This reflects the fact that women older than 35 have the option 
to choose amniocentesis rather than serum screening. Partici- 
pation by racetethnicity was reasonably close to representation 
of the races in the eligible population. Nonparticipation could 
be due to a failure to offer the test, a cultural lack of understanding 
of prenatal detection of birth defects, a lack of confidence in a 
technology that gives only risks, objection to termination of preg- 
nancy, or unwillingness or inability to pay. Limited studies have 
been performed to characterize this group of nonparticipants. 

Of the women who consented to be tested, 96.4% were suc- 
cessfully screened; they received either a screen positive or screen 
negative test result. Failures occurred due to unsatisfactory spec- 
imens or specimens collected too early and never replaced by 
a satisfactory specimen. All participants were tracked by the 

Fig. 2 Amniocentcse* performed hy lndlcat~on in the Californ~a Expanded AFP Program behveen 1995 and 1997. 
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central computer system. Screen positive results or other results 
needing follow-up were telecom~nunicated daily to 1 of 14 spe- 
cially trained regional follow-up coordinator offices under con- 
tract with the Program. There were 60,245 or 7.1% initial 
positive results distributed as follows: 1.5% screen positive for 
NTD, 5.5% screen positive for Down syndronie, and 0.33% 
positive for trison~y 18. 

Verification of interpretation factors with the prenatal care 
provider by the coordinators resulted in reclassification of some 
initial positives to negative, too early or too late for testing. All 
47,858 verified screen positives were referred to PDCs for work- 
up. However. 10% declined referral or failed to keep the appoint- 
ment, and 90% were seen at the PDC. The program provided 
more than 43,000 genetic counseling services and more than 
43,000 ultrasound examinations, and 22,188 women accepted 
amniocenteses (Table 5). Some women were positive for more 
than one condition or had more than one procedure, resulting in 
23,839 aniniocenteses procedures (Fig. 2). As a result of this PDC 
follow-up, the Program detected 532 NTD, 309 AWD, 570 Down 
syndrome cases, 133 trisomy 18 cases, and 410 other significant 
chromosomal defects. One measure of program effectiveness is 
the number of amniocenteses needed to detect a case. One case 
of Down syndrome was found for every 33 amniocenteses 
(570118,526) and one case of trisomy 18 for every 13 amniocen- 
teses (13311676). Some NTDs were determined by ultrasound 
and did not have amniocentesis performed. The ratio was 1 NTD 
detected for 24 amniocenteses. The overall rate was 23 birth defects 
per 10,000 women screened (Table 6). 

To estimate the detection rate, the program estimated the num- 
ber of defects expected in the screened population by applying 
age-specific risk figures for chromosome anomalies and birth 
prevalence figures for NTD and AWD. This was compared with 
cases actually found. 

For Down syndrome screening, the detection rates were cal- 
culated for two age groups: 34 years of age and younger, and 35 
years of age and older. Among the younger group of women and 
the older group of women, 33% and 52% of the expected cases 
of Down syndrome were detected, respectively. The reported 
detection rates for Down syndrome, based on a theoretical model 
that assumes that all screen positive women will complete the 
entire sequence of tests and procedures, is 51% for women 34 
and younger and 85% for women 35 and older (with an overall 
rate of 62%), with an amniocentesis rate of 5%.'O In actual prac- 

Table 6 
California Expanded AFP 95-97 Program detection rates 

Number expected 
in screened Number Detection 
population detected rate 

Neural tube defect 705 

Abdominal wall defect 358 

Down syndrome 1,375 

Trisomy 18 313 

Other chromosome 

Total 

tice, in which women can choose to opt out at any point in the 
offered sequence of diagnostic tests and procedures, the overall 
program detection rate for Down syndrome was 410/1, and the 
actual amniocentesis rate anlong women screened was 2.2%. 
Likewise, detection of NTD at the Program cutoff (2.5 MSAFP 
MOM for singleton pregnancies) based on a receiver operator 
curve is theoretically 85% and in practice was 75%." 

BENEFITS EVALUATION 
For evaluation purposes and to assess the benefits of the Pro- 

gram, NTD, AWD, and Down syndrome were selected as the 
major birth defects that the Program was designed to detect and 
prevent. However, it is clear that there are many additional sec- 
ondary benefits that were not included in this analysis. Detec- 
tion of other structural defects, other chromosomal defects, 
early detection of twins, fetal demise, intrauterine bleeding, 
improved pregnancy dating, and identification of pregnancies 
at high risk of fetal and neonatal death and prematurity are also 
significant benefits. The screening test also is an additional 
inducement for early prenatal care. An exhaustive cost benefit 
analysis might want to try to assign a dollar value to these ben- 
eficial aspects. 

In the determination of the fiscal benefits of the Program, we 
reviewed the extensive literature on the cost of care for Down 
syndrome and the meager information on NTD."-31 We devel- 
oped estimates of $450,000 as lifetime costs for Down syndrome 
and $300,000 for spina bifida. These estimates were used in pro- 
gram planning in 1985. Fortunately, a detailed analysis of the 
cost of care for birth defects in California, funded by the Cali- 
fornia Birth Defects Monitoring Program, March of Dimes, and 
Agency for Health Care Policy Research, was published in the 
Blue CrossIBlue Shield Association Journal Inq~ i ry .~ '  The study 
looked at incremental costs, i.e.. costs over and above those nor- 
mally associated with the average infant, child, or adult. They 
included direct medical costs, inpatientloutpatient care, long- 
term disability, and developmental services and special educa- 
tion. Lost productivity due to mortality and morbidity was 
included. Calculation of productivity was based on age-related 
average income for men and women. The authors did not include 
lost productivity of parents or private out-of-pocket costs such 
as transportation, home modifications, wheelchairs, and appli- 
ances, etc. They did not include family stress-related costs, such 
as divorce counseling for parents. 

This cost of care study produced total lifetime care per case 
cost avoidance in 1988 dollars at a 5% discount ( to  adjust for 
inflation) of $258,000 for spina bifida and $410,000 for Down 
syndrome. These estimates need to be adjusted to 1996 dollars 
(Table 7). If cost savings are limited to cases terminated after 
prenatal detection, the total savings accomplished by the Pro- 
gram through detection of Down syndrome, NTD, and AWD 
was conservatively estimated as $185,604,684 (Table 7). Because 
23% of Down syndrome detected would have been lost due to 
spontaneous abortion, we only included 77% of terminations 
in our cost avoidance. Some may argue that, at the current rate 
of economic growth, a lower discount rate would be a better 
estimate for a public program. This would increase the 
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Table 7 
Cdl~liirn~a Exp~nded AFP 95-97 cost dvolddnce 

I Y X X  Costs Adjust Number cases 
Birth cicfcct (5 '%1 discount r,~tc) 19x8 $ to 1996 $ averted Costs avoided 

Spin.1 hlfid,~ $258,000 X 1.338 A 109 = $37,627,236 

%orrcstcd for 23% miscdrridges 

avoidance figure, which is sensitive to the discount rate. If a dis- 
count rate of 2% is used, the cost avoidance would be more than 
116 million dollars. 

This benefit needs to be compared with the Program costs. 
Because the State provides all materials and services, except the 
cost of blood collection, and because all expenditures are 
accounted for to the State Department of Finance, this provides 
a unique opportunity to assess the true costs of the Program. 
Costs such as printing and distribution of forms and educa- 
tional brochures, videos, postage, information flow and data 
processing, proficiency testing, quality control, telephoning for 
follow-up, costs of fee collection, etc., are frequently omitted 
from the cost estimates of laboratory based screening. The State 
also operates an NTD registry and a chromosome abnormality 
registry, pays a pro rata assessment to support the Legislature, 
and incurs State administrative costs, which are included in the 
total Program costs. 

The Program's expenses from July 1995 to December 1997 
were $60,184,903. We estimate that additional expenses to the 
total health-care system of drawing blood, completing test request 
forms, and arranging for follow-up incurred by prenatal care 
providers, was averaged as $10 per woman screened. We include 
the costs of termination, which was not included in Program 
expenses, because the abortions at an average cost of $700 would 
add to Program costs. Thus, the Program's net cost was 
$69,102,533. The average cost of prevention of one of the listed 
birth defects was $1 10,741. The cost benefit rate is $2.69 or more 
(Table 8). At the 2% discount rate the benefit is $6.45. This is 
consistent with previous cost benefit analyses of MSAFP pub- 

Table 8 
California Expanded AFP program 95-97 cost-benefit analysis 

Program expenses $60,1 84,903 

Pr~vate expenses ($lO/test) $8,480,830 

Termination cost ($700/AR) $436.800 

Total cost $69,102,533 

Cost avoidance $1 85.604.684 

Cost-benefit ratio $2.69 

Cost per birth defect prevented $1 10,741 

Cost per birth defect detected $35.365 

lished in the literature. This result was achieved in a low preva- 
lence area for NTD. The California Birth Defects Monitoring 
Program estimates the NTD rate in California as 0.9 per 1000 
births and fetal deaths. 

DISCUSSION 
Replacement type analysis was not performed, i.e., the effect 

of replacing a lost pregnancy with a live birth sometime in the 
future. The changes would be in the direction of improving the 
cost benefit ratio, but the adjustment is minor. Some have objected 
to the application of cost benefit analyses to prenatal screening, 
arguing that only benefits in health status can be validly accepted 
as a benefit. They reject the concept of cost avoidance as a result 
of termination. However, if the objectors accept the current basic 
political construct in the U.S. that health-care is a commodity 
that is subject to market forces, they, as prudent buyers, must 
accept a market-based analysis. Clearly, the maximization of the 
economic benefits becomes a legitimate objective of any health 
intervention based upon the market model. On the other hand, 
if they argue that adequate health-care is a societal benefit and 
entitlement for all citizens, then there is no basis to restrict access 
to screening, which is wanted and is used to improve mental 
health and quality of life of the participants. The cost benefit 
equation loses much of its significance. 

Moreover, if a cost benefit analysis for a screening program 
that limits the cost avoidance to direct health-care services is per- 
formed, the program may not be cost beneficial. In other words, 
if an HMO or health insurance program pays for screening, it is 
also paying to avert educational and other costs for which the 
third party payer for health services is not directly liable. 

Tapin et al.,lh after conducting a cost benefit analysis for the 
Group Health Cooperative of Puget Sound, concluded: 

"It may be that the time has come to look more closely 
at cooperative rather than competitive solutions to some 
health-care problems. Russell has suggested that preven- 
tion usually has a price. However, this analysis shows that, 
in the case of MSAFP screening, the price is paid directly 
by the insurer, while society receives the net benefit. To the 
extent that insurers refuse to pay that price and cover screen- 
ing, participation may drop and society stands to lose. Our 
conclusions firmly suggest that it would be to the advan- 
tage of states and health-care insurers to cooperate in the 
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Fig. 3 Testlng dec~slons dnd outcomes on 173.740 pregnancies In women 35 years and older. 1995-1997. 

establishment of programs such as the one undertaken in 
California. Such cooperation would result in large pro- 
grams, the economies of scale of which would reduce the 
two direct costs (the screening test and genetic amniocen- 
tesis) that have the greatest effect on the net cost of a screen- 
ing program. Whether that would result in increased 
coverage and wider participation remains to be determined." 

There has been some discussion about the ultimate effect of 
serum screening on Down syndrome detection in older women. 
This is an important consideration due to the increased trend 
toward older births. Of the 173,740 eligible women 35 and older 
during the study period, 75% elected to have either prenatal test- 
ing or diagnosis and 25% had no test at all (Fig. 3). Of the pre- 
natally tested women, 44.9% elected to have some kind of invasive 
diagnostic procedure rather than the blood test, and 55.1% elected 
to have the triple marker test. Based on age-related risk for the 
173,740 women, a total of 1,051 Down syndrome births were 
expected, and 794 or 75.5% were prenatally detected. Based on 
515 terminations, after correction for spontaneous losses, we 
estimate that current prenatal screening practices in California 
resulted in a 49% reduction in birth prevalence in women older 
than 35. This is consistent with the estimates of Bishop et a1.j3 

It is useful to reflect on the missed opportunities for avoid- 
ance of birth defects and the discrepancies of results in actual 
programs in comparison with the theoretical models or expe- 
rience with small selective populations. The screening system 
cannot detect birth defects prenatally among the 5% of women 
who do not seek care before 20 weeks. This emphasizes the 
importance of promotion of free or low cost pregnancy testing 
and early referral for prenatal care. Once in care, the clinician 
must take the initiative to routinely and universally offer pre- 
natal testing. Without the offer, avoidable cases will occur in the 
unscreened group. For each woman consenting to be screened, 

it is important to draw a timely blood specimen, taking appro- 
priate precautions to prevent hemol~sis, and get it promptly to 
the designated screening laboratory for analysis. It is critical to 
provide the best estimate of gestational age ~oss ib le  and the 
information needed to apply the adjustment factors. Errors in 
these steps can lose the window of opportunity to screen. The 
biology of the markers and the precision and accuracy of the 
quantitation of analytes are such that a number of affected fetuses 
do not have results in the screen positive range. Improved mark- 
ers, improved assays, and modifications of screen positive cut- 
off levels can help reduce cases missed during screening. Prompt 
follow-up of screen positive results is important. Although Cal- 
ifornia has 29 PDCs located in population centers and 90 satel- 
lite sites, there are still rural areas where access to follow-up is 
difficult to guarantee. In our program 10% of all high-risk women 
offered follow-up did not appear for their PDC appointment. 
These women receive a letter encouraging them to use the "free" 
follow-up services. Considering the problems of language bar- 
riers of our multi-ethnic population, increasingly mobile soci- 
ety, and large numbers of illegal aliens, the fact that only 10% 
of these high risk women do not complete referral is remark- 
able. There is, however, a larger group of women who, after coun- 
seling and ultrasound scanning, elect not to have an 
amniocentesis, adding to the population of incompletely screened 
women. Twenty-five percent of whites and 33% of Hispanics 
declined amniocentesis (Table 5). Although included in the ini- 
tial positive rate, they are not included in the final detection rate. 
Finally, the impact of screening is in part determined by the 
termination rate. In contrast to reports in the literature of 70- 
80% termination of Down syndrome, there is a significant num- 
ber of women in California who elect not to terminate after a 
diagnosis is made. The overall termination rate of 58.6% for 
Down syndrome includes ethnocultural differences, because 
66% of whites and only 48% of Hispanics elect to terminate 
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Table 9 
( '.111forlll.i F . s ~ . I I ~ ~ c L ~  /\FI1 95-97  ~ i e c i s i i ) ~ i  for  C ~ C C ~ I V ~  t e rmina t ion  o f  p rcgnancy  

I 1i+111ic W h i t e  Asian Black Total 

I .  '')I> No. '% No. '%! No. '??I NO. Yo 

F c t ~ l  ; \ h n o r m . ~ l ~ t \  1)S I 'AH O X  TAB I I X  TAB DX TAB DX TAB 

Ancn~eph . l ly  157 hS.2 9 2  88.0 20  X0.O 10 70.0 297  75.4 

All n~,ur,ll tilhc. detzct.; 3 4  (35.3 195 77.4 3 3  69.7 18  66.7 532  70.7 

;\I1 , ~ h d o m ~ n , l l  \v,~ll defects 164 18.9 Yi  21.1 17 35.3 15  13.3 3 0 9  21.4 

All i h r o n > o s n m e  a h n o r m . ~ l ~ t ~ e . \  443  44.7 401 56.1 138 57.2 6 0  40.0 1113  51.0 

All ~ h n o r r n ~ i l ~ t ~ e z  86h  4 6  1 691  57.6 188 57.4 9 3  40.9 1954 51.8 

1)S, pren.ltally detected;  TAB, t h e r a p e u t ~ i  abor t ion .  

(Table 9). All of our cases received face-to-face counseling with 
16. 

a board certified counselor. 
The case for state-administered screening has been stated. We 17 ,  

hope you wdl agree that this model has achieved its overall objec- 
IS 

tives of providing universal access to low cost, high quality screen- 
ing and follow-up. 19. 

20. 
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