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Background: The maternal serum alpha-fetoprotein test (MSAFP) was developed to screen for neural tube
defects. Little is known about the adoption of the MSAFP test. This study examines the effect of provider
specialty and geographic location and patient insurance status on MSAFP test use in Washington State.
Methods: We conducted a retrospective cohort study of MSAFP use in low-risk obstetric patients of five
provider groups. MSAFP use was examined for Medicaid and privately insured patients, as well as for the

patients of the five provider types.

Results: Patients of urban and rural obstetrician-gynecologists were most likely to have MSAFP testing
(80.4 percent and 77.0 percent, respectively); patients of urban certified nurse midwives and rural family
physicians were least likely to have MSAFP testing (64.2 percent and 62.2 percent, respectively). Patients of
certified nurse midwives were more likely to decline MSAFP testing when offered (26.1 percent). Medicaid-
insured women were significantly less likely to have MSAFP testing than privately insured women (60.5

percent versus 79.1 percent, P < 0.05).

Conclusions: Providers and patients did not uniformly use MSAFP screening. Efforts should be made to
ensure that all patients are adequately informed of screening tests for neural tube defects. (J Am Board Fam

Pract 1998;11:357-65.)

The birth of an infant with a neural tube defect
can be an emotionally devastating event for a fam-
ily. Neural tube defects, which include anen-
cephaly, spina bifida, and encephalocele, occur in
1 to 2/1000 live births in the United States and
can result in serious long-term disability and in-
fant mortality.!” In most cases the cause is un-
known and thought to be multifactorial.* Couples
in which one partner has a neural tube defect or
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those who have given birth to infants with neural
tube defects are at increased risk for offspring with
neural tube defects. Nevertheless, a family history
is absent in 90 to 95 percent of couples in which
neural tube defects occur. Effective prenatal
recognition of most neural tube defects therefore
requires screening in couples who are not consid-
ered to be high risk.’

The maternal serum alpha-fetoprotein
(MSAFP) screening test for neural tube defects was
developed and tested in the 1970s in Great
Britain.® Testing in the United States followed
shortly thereafter. Reports indicated the test to be
effective in the prenatal detection of neural tube
defects, and cost analyses projected great cost sav-
ings.”-11 While the Food and Drug Administration
approved alpha-fetoprotein testing in 1983, several
experts expressed concerns about universal alpha-
fetoprotein screening because of the high level of
diagnostc interpretation and coordination required
for such a program to function effectively.!2-14
Despite the lack of consensus about universal al-
pha-fetoprotein testing, the American College of
Obstetricians and Gynecologists (ACOG) recom-
mended it as a screening test in its third edition of
Guidelines for Perinatal Care.® Since that time, the
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triple screen for MSAFP, human chorionic go-
nadotropin, and unconjugated estriol has been de-
veloped as a method for simultaneously screening
for neural tube defects and detecting Down syn-
drome risk.1618 Yet little is known about the degree
to which even the original MSAFP test had been
adopted by patients and prenatal care providers.

To date only one survey of family physicians
has inquired about their MSAFP test-ordering be-
havior and their patients’ acceptance of the test.!?

No study of actual utilization of MSAFP testing -

has been done. We examined the use of MSAFP in
a population of low-risk women in urban and rural
Washington State to determine whether factors
that have been associated with variation in proce-

dure use—provider specialty and patient insur-

ance status—affected the use of this test.

Methods
The data for this study were retrospectively ab-
stracted from the prenatal records of randomly se-
lected low-risk obstetric patients initiating care be-
tween 1 September 1988, and 30 August 1989,
with stratified random samples of Washington
State obstetric providers—urban obstetrician-gy-
necologists, rural obstetrician-gynecologists, ur-
ban family physicians, rural family physicians, and
urban certified nurse midwives. A complete de-
scription of the study methods, including the ran-
domization process, is found elsewhere.2° ’
Two thousand thirty-six obstetric providers
from professional society and licensing lists were

_stratified into the five groups based on specialty

and practice location. Urban providers were de-
fined as those practicing in counties designated as
metropolitan areas. Because there were few rural
certified nurse midwives, they were excluded from
the study. A random sample of providers from each
of the five groups was contacted to determine
whether they met the eligibility criteria (per-
formed at least 10 deliveries in 1988). If eligible,
they were asked to participate in the study.
Ninety-one percent of eligible providers con-
tacted for the study were successfully enrolled:
54 urban obstetrician-gynecologists (77 percent
participation), 29 rural obstetrician-gynecolo-
gists (88 percent participation), 59 urban family
physicians (92 percent participation), 67 rural
family physicians (99 percent participation), and
43 urban certified nurse midwives (100 percent
participation). The percentages of populations

of Washington State obstetric providers repre-
sented by these providers are estimated to be 24
percent, 88 percent, 17 percent, 65 percent, and

100 percent, respectively. Information about the

practices and demographics of providers was ob-
tained by questionnaire.

Staff at each provider’s office compiled the
names of all padents initially booking for obstetric
care with that provider during the study year.
Trained chart abstractors used a one-page screen-
ing instrument to obtain basic demographic infor-
mation, insurance status, ethnicity, and obstetric
and medical risk factors for these patients. This
information was used to select a subset of women
at low obstetric risk. Low risk was defined as (1)
entry into prenatal care in the first trimester (be-
fore 15 weeks’ gestation), (2) maternal age be-
tween 18 and 34 years, (3) parity of less than four,
(4) no history of alcohol or drug abuse, (5) having
some form of insurance, either public or private,
(6) no history of medical conditions (eg, hyperten-
sion), and (7) no history of obstetric complications
(eg, sullbirths, more than four spontaneous abor-
tions before 14 weeks’ gestation, births before 36
weeks’ gestation, gestational diabetes, preterm la-
bor). Abstractors used a random numbers table to
select up to 11 low-risk women from each
provider’s practice. For the providers who had
fewer than 11 qualifying patients, all patients were
included in the study.

Detailed prenatal care information was ab-
stracted from the medical record of each of these
low-risk women. Abstractors were instructed to re-

cord whether the MSAFP test was offered and de-

clined, whether it was performed, or whether test-
ing or results were not documented. The exact
laboratory result, reported as the multiple of the
median (MOM), was recorded when available. If
the result was reported as normal or abnormal, but
an exact MOM was unavailable, this finding too
was recorded.

Because the data were originally collected fora

study with the provider as the unit of analysis, we
created compensatory weights that allowed us to
examine the data with the patient as the unit of
analysis. This weighting methodology allowed us
to produce accurate statewide population esti-
mates. The weights correct for the following two
biases: (1) differences in provider specialty-loca-
tion strata sampling rates and differences in partic-
ipation rates (eg, urban family physicians were
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Table 1. Characteristics of the Patients by Provider Group (weighted estimates).

Combined
Urban Rural Urban Weighted
Characteristic Ob-Gyn Ob-Gyn Urban FP Rural FP CNM Estimates (CI)
Age, mean y* 26.6 25.6 26.0 25.5 266 264
(26.0-26.8)
Race or ethnicity, %
White non-Hispanic 89.7 91.0 914 90.1 86.7 90.0
(88.0-92.0)
Others 103 9.0 8.6 10.0 13.4 10.0
(8.0-12.0)
Insurance status, %t .
Private 89.1 85.1 84.7 723 87.6 87.1
: (83.3-90.9)
Medicaid 10.9 14.9 15.3 27.7 124 12.9
©.1-16.7)
Gravidity, mean n 2.2 2.1 2.2 23 2.2 2.2
2.1-2.3)
Parity, mean n 0.76 0.68 0.77 0.83 071 0.76
(0.70-0.82)
Single, %* 12.5 139 16.1 219 159 139
_ (10.7-17.1)
Number of women 552 308 399 424 371 2054

Ob-Gyn - obstetrician-gynecologist, FP - family physician, CNM - certified nurse midwife, CI - confidence interval.

*P < .01 across provider groups.
1P <.001 across provider groups.
P <05 across provider groups.

Pvalues are presented for overall F or chi-square tests (adjusted per SUDAAN).

sampled at the lowest rate and certified nurse mid-
wives responded at the highest rate), and (2) inter-
physician differences in patient sampling rates (eg,
1 of 10 sampled patients abstracted from the quali-
fying panel of a physician with 100 low-risk pa-
tients would be weighted 10 times greater than
would 1 of 10 patients from a physician who only
had 10 low-risk patients).

We examined the use of MSAFP testing and
the rate of patients’ declining the MSAFP test for
all women and then stratified the data by provider
specialty and location and patient insurance status.
Chi-square tests were used to examine whether
there were statistically significant differences in
our measures between the patients in the different
groups. Logistic regression techniques were used
to examine the use of MSAFP test ordering for
patients of the different provider groups, control-
ling for a variety of patient and provider charac-
teristics. The outcome variable of interest was
whether the MSAFP test had been either ordered
or performed versus not ordered or performed.
Patient characteristics included age, race, parity,
and Medicaid versus private insurance status.
Provider characteristics included sex, practice set-

ting (health maintenance organization [HMO],
hospital, community clinic, and private practice),
years in obstetric practice, solo versus group prac-
tice, and single versus multspecialty group. Simi-
larly, logistic regression techniques were used
within each specialty group to examine the use of
MSAFP test ordering in the Medicaid and pri-
vately insured patient groups, controlling for
other patient and provider characteristics.

While the patient weights produce unbiased
statewide population estimates, the associated vari-
ances could be biased. For instance, because of the
clustering of sampled patients to sampled
providers, the patient-level data are not totally in-
dependent. A random-effects model (ie, SUDAAN
program?!) was applied to adjust the variance esti-
mates appropriately. The resultant variance adjust-
ments should result in confidence intervals and sta-
tistical significance tests that are both unbiased and
conservative. Thus, the compensatory weights and
variance adjustments should create representative
statewide estimates. Even with these adjustments,
the 95 percent confidence intervals of study esd-
mates (as shown in the tables) are clearly narrow
enough for meaningful analysis.
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Table 2. Provider Demographic, Training, and Practice Characteristics by Provider Group.

Combined
Urban Rural Urban Weighted
Characteristics Ob-Gyn Ob-Gyn Urban FP Rural FP CNM Estimates (CI)
Age, meany* 45.8 46.7 40.7 42.7 40.7 428
(41.7-43.9)
Female, %* 204 - 103 16.9 12.5 100.0 21.9
(16.5-27.3)
Residency trained, %? 100.0 96.6 93.2 85.9 NA 94.5
(91.6-97.5)
Board certified, %1 96.3 89.7 100.0 89.1 100.0 96.9
‘ (94.9-98.9)
Solo practice 27.8 31.0 254 10.9 11.6 23.7
(versus group), %! (17.4-30.0)
Employer, %*
Private 92.6 96.6 69.5 93.8 233 78.3
(72.7-83.9)
Health maintenance 3.7 0 153 0 34.9 10.1
organization (5.8-149)
University or hospital 3.7 0 5.1 0 233 48
(1.8-7.8)
Community clinic 0 34 10.2 6.3 18.6 6.7
(3.2-10.2)
Obstetric patients initating 114.0 101.4 25.2 289 42.6 57.2
care during study year, (51.7-62.7)
mean n
Providers, n 54 29 59 64 43 249

Ob-Gyn - obstetrician-gynecologist, FP - family physician, CNM - certified nurse midwife, CI - confidence interval,

*P £0.001, across provider groups.
tP < 0.05, across provider groups.
P values are presented for the overall F or chi-square tests.

Results

This analysis included data on 2054 women who
entered prenatal care in the first trimester and
went through the course of the pregnancy with
the same obstetric provider. The characteristics of
the patients of the five provider groups are illus-
trated in Table 1. The overall mean age of women
in the study was 26.4 years, with a range of 25.5 to
26.6 years. Most of the patients (90.0 percent)
were non-Hispanic whites, married, and nulli-
parous. All of the patients had insurance, 87.1 per-
cent private, 12.9 percent by the Medicaid pro-
gram. The patients of rural family physicians were
most likely to be insured by Medicaid and the pa-
tients of urban obstetrician-gynecologists least

likely.

Characteristics of the providers (Table 2) re-

vealed a narrow mean age range, 40.7 to 46.7 years.
There were significant differences in age between
the provider groups, with obstetrician-gynecolo-
gists older and certfied nurse midwives and urban
family physicians younger. Most physician pro-

viders were male (78.1 percent); all certified nurse
midwives were female. Most providers were resi-
dency trained and board certified. Employer type
was significantly different between provider
groups, with obstetrician-gynecologists and rural
family physicians most likely to be in private prac-
tice. Certified nurse midwives and urban family
physicians were more often employed by HMOs,
universities, hospitals, and community clinics than
other providers. While the majority of all five
provider types were in group practice, rural family
physicians and certified nurse midwives were most

likely to be in group practices. Obstetrician-gyne-.

cologists had the highest average number of pa-
tients initiating care during the study year, whereas
family physicians had the lowest.

The use of MSAFP testing and the rate of pa-
tients’ declining the test varied among the patients
of the five provider groups (Table 3). Most patients
(76.7 percent) had the test performed. The pa-
tients of urban and rural obstetrician-gynecologists
were the most likely to have the test done (80.4
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Table 3. MSAFP Test Ordering by Provider Group (weighted estimates).

No Evidence
Test Offered but Test Was Performed
" Provider Group Test Performed, %* Declined, %* or Offered, %t Number of Women
Urban Ob-Gyn 30.4 9.0 10.6 552
Rural Ob-Gyn 77.0 79 15.1 308
Urban FP 70.3 9.7 20.0 399
Rural FP 62.2 16.6 21.2 424
Urban CNM 64.2 26.1 9.7 371
Combined weighted 76.7 10.2 13.2 2054
estimates (CI) (71.3-82.1) (7.7-12.6) (8.1-18.3)

Ob-Gyn - obstetrician-gynecologist, FP - family physician, CNM - certified nurse midwife, CI - confidence interval.

*P < 0.001, across provider groups.
tP <0.01, across provider groups.

P values are presented for the overall chi-square tests across provider groups (by column) (adjusted per SUDAAN).

percent and 77.0 percent, respectively), whereas
the patients of urban certified nurse midwives
(64.2 percent) and rural family physicians (62.2
percent) were least likely to have the test done. A
‘greater proportion of the patients of urban and
rural family physicians had no record that the
MSAFP test was either offered or performed (20.0
percent and 21.2 percent, respectively). The pa-
tients of certified nurse midwives (26.1 percent)
were significantly more likely to decline MSAFP
testing when offered (all pairwise P values < 0.001).
No difference in these relations was found with lo-
gistic regression adjusting for patient and provider
characteristics.

Women who were publicly insured by Medicaid
were significantly less likely (60.5 percent) than
privately insured women (79.1 percent) to have the
MSAFP test performed (Table 4). Insurance type
was not associated with patient response to the test
— 11.3 percent of women insured by Medicaid
and 10.0 percent of women with private insurance
declined the test when it was offered. This differ-
ence between Medicaid and privately insured

‘women was largely due to differences in MSAFP-
ordering behavior by urban obstetrician-gynecolo-
gists and urban certified nurse midwives. The
privately insured patients of urban obstetrician-
gynecologists were the most likely to have the test
performed (83.8 percent), whereas the Medicaid

~ patients of these providers were the least likely to
have the test done (53.0 percent). The results were
identical when repeated analyses included only

those women with prenatal care visits between 15
and 20 weeks’ gestation. Logistic regression con-
trolling for patient and provider characteristics
found that the Medicaid patients of urban obstetri-

cian-gynecologists and certified nurse midwives
were significandy less likely than their privately in-
sured patients to have the MSAFP test offered or
performed.

Discussion

This study has shown that providers and patients
alike did not uniformly utilize the alpha-fetopro-
tein screening test for neural tube defects. There
may be several reasons for this lack of uniformity.
At the time this study was performed, there was
ambiguity in the literature and from professional
societies themselves regarding universal screen-
ing. }4712-15.22 While the ACOG Department of
Liability recommended that all patients be in-
formed of the test in 1985,'2 MSAFP screening
was not recommended as a routine laboratory test
until 1992 in ACOG guidelines.!* The American
Society for Human Genetics issued a statement in
1987 that did not explicitly recommend universal
screening, but listed requirements for an effective
screening program.!* Although several experts
were enthusiastic about the possibility of detecting
a substantial number of affected pregnancies, they
also expressed concerns about the complexity of
the test and the high degree of coordination re-
quired for effective testing and follow-up.L.7:13
Thus, while many obstetrician-gynecologists had
been informed that lack of discussion of the
MSAFP test could be a liability risk, it was not
clear at the time of this study that offering the
MSAFP test represented the standard of care.

The high false-positive rate with the MSAFP
test might influence provider-ordering behavior.
Although MSAFP screening detects 88 to 90 per-
cent of affected pregnancies, neural tube defects
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Table 4. Use of MSAFP Test, Stratified by Provider Group and Insurance Status (weighted estimates).

No Evidence

Provider Test Offered but Test Was Performed
and Insurance Test Performed, % Declined, % or Offered, % Number of Women
Urban Ob-Gyn

Medicaid 53.0* 9.8 37.2* 65

Private insurance 83.8 8.9 7.3 487
Rural Ob-Gyn :

Medicaid 785 . 10.9 10.7 48

Private insurance 76.8 74 159 260
Urban FP :

Medicaid 68.3 120 19.7 66

Private insurance 70.6 9.3 20.0 333
Rural FP

Medicaid 70.6% 11.5t ’ 17.9 - 118

Private insurance 59.0 18.6 224 306
Urban CNM

Medicaid 57.3 26.5 16.2 66

Private insurance 65.2 26.0 8.8 305
Combined weighted estimates:

Medicaid 60.5t 11.3 28.3* 363

Private insurance 79.1 10.0 11.0 1691

Ob-Gyn - obstetrician-gynecologist, FP - family physician, CNM - certified nurse midwife, CI - confidence interval.

*P £ 0.10 between women with Medicaid and private insurance.
1P <0.05 between women with Medicaid and private insurance.

Pvalues are presented for chi-square tests by provider type and test status (eg, for urban obstetrician-gynecologists comparison of differ-
ence for Medicaid and privately insured women in percentage who had MSAFP test performed, 53.0 versus 83.8).

- are still a rare occurrence, 1 to 2/1000 live births in
the United States. Even a test with high sensitivity
of 90 percent has a low positive predictive value in
a population where the prevalence of disease is low.
In the United Kingdom Collaborative Study
where the prevalence of neural tube defects is
higher, the positive predictive value of MSAFP
screening was 31 percent. In the United States the
positive predictive value is 2 to 4 percent. If 1000
patients are tested, 30 to 50 will have elevated lev-
els on the first screening test, with only 1 or 2 actu-
ally having an open neural tube defect.’ To the
provider of obstetric services, the opportunity
costs are high: extensive pretest counseling, getting
consent from all patients, and providing follow-up
care for a substantial number of patients who will
not have neural tube defects. This effort could ei-
ther discourage providers from offering the test or
affect the way in which providers offer the test,
which in turn could strongly influence a patient’s
decision to have the test done. This might be the
case for certified nurse midwives’ patients, who are
much more likely to decline the test when offered.
Alternately, patients who choose certified nurse

midwives might be less inclined to undergo
MSAFP testing.

Patients’ attitudes toward termination of preg-
nancy, even if complicated by a neural tube defect,
could affect use of the MSAFP test. Providers’ be-
liefs about termination might influence whether
the test is offered and the way in which it is offered.
A study of Minnesota family physicians who pro-
vide prenatal care found that providers were more
likely to offer the test if they believed that abor-
tions should be available either in general or to
women with an affected fetus.!?

The availability of amniocentesis and second-
trimester abortion might play a part in provider

behavior. The patients of rural family physicians,

who likely have less access to both of these proce-
dures, were also least likely to have the MSAFP
test offered or performed. Data from the 1990
Washington birth certificates indicate that among
pregnant women older than 35 years of age, 19.4
percent living in rural areas compared with 30.5
percent living in urban areas had amniocentesis.
These findings are consistent with other studies
showing that rural women are less likely to use pre-
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natal genetic diagnostic testing.?3-** Madlon-Kay -

and colleagues!? also found that physicians offer-
ing MSAFP testing were more likely to work in
large cites or suburbs.

Finally, some providers might not have been
fully convinced of the cost effectiveness of univer-
sal MSAFP testing. Advocates of universal
MSAFP screening relied on findings that the pre-
natal detection of neural tube defects would result
in cost savings, assuming that all women with an
affected pregnancy would choose elective termi-
nation.!! Providers might more readily see the
emotional and financial costs of following up ab-
normal MSAFP test results, many of which will
be falsely positive, and not see the less tangible
long-term cost savings associated with aborting
fetuses with neural tube defects. Madlon-Kay and
colleagues!? found that only 27 percent of Min-
nesota family physicians responding to their sur-
vey believed that MSAFP testing was cost-effec-
tive. In addition, Taplin et al?* found that while
there could be cost savings to society at large, in-
surers, especially in a managed care system,
would experience losses if an MSAFP screening
program were instituted. Whether this concern
affected providers’ decisions regarding MSAFP
testing in this study is unknown.

"That Medicaid patients were less likely to be of-
fered MSAFP tests than privately insured patents
is cause for concern. This finding suggests that
some prenatal care providers were differentially of-
fering this service to subgroups of their patients
based on insurance status. The specialty analyses
suggest that urban obstetrician-gynecologists and
urban certified nurse midwives were largely re-
sponsible for this difference. In another analysis
using these data, there were few differences in the
number of prenatal and intrapartum resources
used by Medicaid and privately insured women.26
Nonetheless, the current findings are consistent
with a growing body of work showing that Medic-
aid patients or patients with demographic charac-
teristics associated with Medicaid insurance status,
such as being a racial or ethnic minority, are less
likely to receive some medical advice, diagnostic
tests, and therapeutic interventions than are their
privately insured, white counterparts.2?-3!

This study is limited by several factors. First,
our results are based on chart review. If the pro-
viders did not record that they offered the
MSAFP test and the patient declined, then the pro-

portion of patients that were not offered the test
would be falsely elevated. Because charts, as well
as the providers’ notes, were reviewed for labora-
tory results, the rates of MSAFP test performance
are less likely to be underestimated. In additon,
the low number of abnormal MSAFP test results
limits our ability to determine conclusively how
abnormal MSAFP test results are followed up by
various providers. Second, obstetrician-gynecolo-
gists had lower participation rates than family
physicians or certified nurse midwives. If the ob-
stetrician-gynecologists who were least likely to of-
fer MSAFP testing were also less likely to partici-
pate in the study, the MSAFP test-ordering rates
for obstetrician-gynecologists would be differen-
tially elevated. Third, whereas our methods al-
lowed us to report the overall MSAFP test-order-
ing rates for different provider groups, there could
be a great deal of variation between individual
providers within groups that our sampling strategy
did not allow us to examine.

Despite these limitations, it is clear that there

are differences in the rates of utilization of this test

by patients and providers. Although it is not sur-
prising that some patients chose not to have
MSAFP testing, it is important that patients be in-
formed of the availability of the test and educated
about the implications of normal and abnormal
test results. In 1988 the Washington State Legisla-
ture believed that it was so important that women
be given information about MSAFP testing that it
passed legislation requiring all obstetric providers
to'offer this test to their prenatal patients starting 1
January 1990.32 It is a concern that overall, 13 per-
cent of Washington’s pregnant women were not
offered the MSAFP test and an even greater pro-
portion of rural women were not offered the test.
Numerous advances have occurred since the
data for this study were collected. There is now
substantial evidence that high-level sonography,

with emphasis on the central nervous system, can -

reduce the need for amniocentesis.333* Ultrasonic
scanning is less costly, noninvasive, and provides
results in less time than amniocentesis. The triple
screen for MSAFP, human chorionic gonado-
tropin, and unconjugated estriol has replaced the
MSAFP test alone in many settings and can detect
those at greater and lesser risk for Down syn-
drome, creating a dual use for this test.1¢-18 Yet the
counseling for and interpretation of the triple
screen for Down syndrome risk is even more com-
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plex. The detection rate is lower and the false-pos-
itive rate higher using the triple screen for Down
syndrome screening compared with the MSAFP
test for neural tube defects. Patients have reported
concerns with their screening experiences, and
‘providers have reported problems in providing this
test, including inadequate resources for counseling
about a complex test and lack of confidence in
counseling for Down syndrome screening.’5-38 In
addition, providers have been shown to have an in-

complete understanding of the Down syndrome -

screening test.>? All these factors have the potential
to produce more uncertainty and resultant vari-
ability in use of Down syndrome testing among
providers and patients.

MSAFP screening and its related test, the triple
screen, are complex, value laden, and require the
timely coordination of prenatal and genetic ser-
vices. Providers of obstetric services need educa-
tional programs that will assist them in under-
standing the capabilities and limitations of these
tests, which can then be conveyed to their prenatal
patients. Where MSAFP screening is mandated by
law, efforts to ensure that necessary ancillary ser-
vices are available in a tlmely fashlon should be
made.

Further studies are needed, both to examine the
barriers to providers’ offering the MSAFP or triple
screen testng to their patients and to study
whether the way in which providers offer the tests
affects patient utilization. In addition, patterns of
adoption of triple screen testing should be exam-
ined. Further work also is needed to explore the
troubling finding that the Medicaid-insured pa-
tients of urban obstetrician-gynecologists are less
likely than their privately insured patients to re-
ceive MSAFP testing.
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