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Introduction
Numerous efforts have been made to

assess the adequacy of prenatal care ob-
tained by pregnant women in the United
States. The adequacy of prenatal care can
be measured by examining two compo-
nents: (1) the timing and quantity of visits
and (2) the quality of health services. With
little exception to date,' studies of the ad-
equacy ofprenatal care have concentrated
on the first component. Researchers have
found that about one third of pregnant
women obtain too few prenatal visits or
start prenatal care too late. The groups
getting the most inadequate care are teen-
agers, minorities, the least educated, the
unmarried, and the poor2-5 (P. J. Placek,
unpublished manuscript, May 15, 1987; a
more extensive report on this topic was
prepared for the Institute of Medicine by
Paul Placek, PhD in his private capacity,
with appropriate clearances, and no offi-
cial support or endorsement by his em-
ployer is intended or inferred.) Based
upon data from the 1980 National Natality
Survey (NNS) and the 1980 National Fetal
Mortality Survey (NFMS), this research
adds measures of quality to the study of
the adequacy of prenatal care in the
United States.

Women have varying degrees of con-
trol over the timing and quantity of pre-
natal health services they obtain, because
sociodemographic attributes and health
beliefs affect their utilization patterns.
(When asked about barriers to obtaining
adequate prenatal care, 39% of the Med-
icaid recipients and uninsured women in-
terviewed by the US General Accounting
Office cited attitudinal barriers, e.g., not
wanting to tell others, being afraid of the
pregnancy, and being afraid of the medical
tests.)6 Once a woman has chosen her
physician, control over the quality of her

health care shifts almost completely to the
provider. Theoretically, the woman's so-
ciodemographic attributes should not af-
fect the quality of the services received.

The specific research questions to be
answered are whether prenatal care recip-
ients obtain basic examinations recom-
mended by the American College of Ob-
stetrics and Gynecology (ACOG),
whether women receive appropriate med-
ical advice conceming the use of salt and
diuretics during pregnancy, and whether
variability in the quality measures (sur-
veillance and advice) corresponds to ma-
temal sociodemographic characteristics.

ACOG recommends that all pregnant
women receive both blood pressure ex-
aminations and urine tests, for protein and
sugar, at every visit and that hematocrit
and hemoglobin levels be assessed at least
once during prenatal care.7 Actual prac-
tices are compared to these standards of
care.

Although attitudes about salt use in
pregnancy had changed over time, by 1977
the ACOG had set the standard that nor-
mal women should use salt at the level
preferred.7,8 In other words, physicians
should not normally advise salt restric-
tion. Administration of diuretics during
pregnancy may be acceptable treatment of
underlying hypertensive disease but is not
approved for normal pregnancy or for
preeclampsia.9,10 The kinds of advice
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given by physicians regarding salt restric-
tion and diuretics usage are compared
with these expert recommendations.

Taffel and Keppel," using the 1980
NNS, examined advice given by physi-
cians about weight gain. They found that
the majority of married mothers were
given no weight gain limit or were advised
to gain less than the amount currently rec-
ommended by nutritional experts. The ad-
vice varied according to race, educational
background, parity, and prepregnancy
weight.

Metod
Data

The National Center for Health Sta-
tistics based the NNS and NFMS on a
complex random sample of 9941 live

births and 6386 late fetal deaths that oc-
curred in the United States during 1980.12
Late fetal deaths are defined as fetal
deaths with gestations of 28 weeks or
more, or delivery weights of 1000 g or
more. To adjust for the oversampling of
fetal deaths, deflated sampling weights
were attached to all observations for this
research, resulting in a nationally repre-
sentative sample. (Deflated sampling
weights were calculated as the original
sample weight times the sample size di-
vided by the sum ofweights.) The 2.3% of
women who made no prenatal visits were
excluded from these analyses.

Unimputed data were used from the
live birth and fetal death records and from
the follow-back questionnaires to the pro-
viders of prenatal care and the adminis-
trators of the hospitals where deliveries

occurred. The prenatal care providers and
the hospital administrators (hereafter re-
ferred to as the medical source) were
asked to refer to medical records to an-
swer detailed questionnaires about the
prenatal care given to the women. The
NNS and NFMS data have been de-
scribed in detail elsewhere.'2"13

Missing medical data may be due to
the medical record being incomplete or
invalid or it may be that the survey re-
spondent did not fully transcribe the med-
ical record. Donabedian argued that med-
ical record keeping is one dimension of the
quality of performance as well as the me-
dium for evaluating other dimensions of
care.14 Also, two sources were asked to
transcribe the medical information. Be-
cause of these factors, missing data were
counted as missing examinations.

Variables
For the entire prenatal period, the

medical sources recorded whether hemat-
ocrit and hemoglobin levels were ob-
tained. For each prenatal visit, the medi-
cal sources recorded blood pressure and
result of the urine test for protein. These
datawere transformed into the percentage
of prenatal visits at which blood pressure
was measured and the percentage of pre-
natal visits at which urine was checked for
protein. The medical sources were also
asked whether physicians advisedwomen
to restrict salt or to use diuretics during
pregnancy.

The percentage of visits at which
urine was tested is skewed to both ends of
the range. Therefore, the variable was
transformed into a dichotomous variable:
whether urine was tested at no visits or at
some percentage of visits greater than
zero.

Table 1 lists the explanatory varia-
bles used in the analyses. The variables,
"graduate" and "top visits" are indicator
variables representing the top values of
the "education" and "numbervisits" var-
iables. "Graduate" and "top visits" were
tested for an effect in each model but were
only left in if they improved the model fit
(Table 1).

The month of pregnancy that prena-
tal care was begun and the number of vis-
its that the woman made were entered as
controls in the blood test and advice mod-
els (Table 1). A provider does not expect
to check hemoglobin and hematocrit lev-
els or give particular pieces ofadvice more
than a couple of times and may wait until
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after the first visit to do so. If the woman
does not return for further visits after the
first, or skips the visit when the test or
counseling was scheduled, she may be
less likely to receive these services at all.

The maternal health status factors
listed in Table 1 were included as controls
in the advice models because of their pos-
sible relationship with the sociodemo-
graphic and advice variables.

Statistics
Multiple linear regression analysis as

implemented on the Statistical Analysis
System (SAS)15 was done in order to de-
termine the statistical significance of so-
ciodemographic factors in explaining the
level of blood pressure monitoring during
prenatal care. Logistic regression analysis
using SAS16 was used to estimate the ef-
fect of the sociodemographic factors on
the occurrence ofurine testing, blood test-
ing, and the giving of appropriate advice.

Results
Prenatal Surveilance

During 1980, nearly one third of the
women who obtained prenatal care
(32.8%) did not receive blood pressure ex-
aminations at all of their prenatal visits.
Providers skipped all blood pressure ex-
aminations on 12.9% of prenatal care re-
cipients (Table 2). Over three quarters of
women did not have urine tests for protein
at all of the visits they made. One third of

prenatal care recipients had no urine tests
done during prenatal visits (Table 2). Pre-
natal care providers obtained no blood test
for hemoglobin or hematocrit on 6.6% of
the women who were prenatal care recip-
ients (Table 2).

The set of sociodemographic factors
(i.e., age, education, race or ethnicity,
marital status, parity, and county of resi-
dence) explains only a minimal amount of
the variance in the percentage of visits at
which blood pressures were taken (R?2 =
.027).17 Nonetheless, most of the sociode-
mographic factors are statistically signifi-
cant in the regression. For each additional
year of education, there is an increase of
two thirds of a percent in the number of
visits at which blood pressure was taken.
Non-Hispanic Whites and Asians and Pa-
cific Islanders received blood pressure ex-
ams at almost 10% more of theirvisits than
Hispanic White women (the excluded

group). Native American and Black
women did not differ in a statistically sig-
nificantwayfrom HispanicWhitewomen.
Married women had blood pressures
taken at 4% more of their prenatal visits
than unmarried women. For each addi-
tional level of parity, women had blood
pressure checked at 1% fewer of the visits
they made. Finally, women living in met-
ropolitan counties had blood pressures
taken at almost 2% fewer ofthe visits than
did women living in nonmetropolitan
counties (Table 3).

Turning to the urine test regression,
the model x2 statistic shows that the set of
sociodemographic variables are useful in
classifying women in the test or no-test
groups (P < .001).17 The maximum like-
lihood estimate x2 statistic for the individ-
ual parameters tests the hypothesis that
the parameter equals zero. According to
this test, women with higher education
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were more likely than women with less
education to receive urine tests at their
prenatal visits. This was also true for non-
Hispanic Whites and Asians or Pacific Is-
landers relative to Hispanic Whites. Mar-
ried women were more likely to be tested
at visits than unmarried women. Lower
parity women were more likely than high-
parity women to receive urine testing.
And again, nonmetropolitan dwellers
were at an advantage over metropolitan
dwellers (Table 4).

As shown in Table 5, the sociodemo-
graphic variables are useful in classifying
women as recipients of the blood test for
hemoglobin or hematocrit (P < .001). Of
the independent factors, maternal age, a
graduate education, marital status, and
parity are statistically significant. The like-
lihood that a woman would receive a

blood test increased with age, as it did for
married women and women of lower par-
ity. Women with 17 or more years of ed-
ucation received blood tests for hemoglo-
bin or hematocrit significantly more often
than less educated women (Table 5).

Advice Conceming Salt Restiction
and Diuretics Usage

Physicians reported advising salt re-
striction for 34.5% of hypertensive
women, 36.7% of preeclamptic women,
and 13.4% ofwomenwhowere free ofany
physician-identified complications. Fif-
teen percent of the overall sample were
advised to restrict salt (Table 2).

As shown in Table 6, the set of so-
ciodemographic, health status, and prena-
tal care factors is useful in classifying
women according to the kind of advice

that they received regarding salt restric-
tion (P < .001). The sociodemographic at-
tributes that decrease the log-likelihood of
being advised to restrict salt are being un-
married, having higher parity, and resid-
ing in a metropolitan county.

The final logistic regression shows
that the set of sociodemographic and con-
trol variables is useful in classifying
women according to whether they re-
ceived advice to use diuretics (P < .001).
Physicians were less likely to advise the
use of diuretics forwomenwho had higher
parity, were younger, more educated, un-
married, or living in metropolitan counties
(Table 7).

Diussion
Although these data are somewhat

dated, it was deemed essential to use a
nationally representative sample to ana-
lyze this health policy topic. Prenatal care
data from the National Maternal and In-
fant Health Survey, the more recent ver-
sion of the NNS and NFMS, will not be
available for analysis until early 1992.

These results point to the importance
of including quality of care measures in
examining the adequacy of prenatal care.
Prenatal care is far from being of even
minimally acceptable quality for many
women who have made the effort to en-
gage the prenatal care system. High pro-
portions ofwomen were not tested, or not
regularly tested, for the basics in prenatal
care: blood pressure, urine, hemoglobin,
and hematocrit. The advice that many
women received concerning salt restric-
tion and the use of diuretics was not con-
gruent with current practice.

Distribution of the tests done to mon-
itor the health of pregnant women varied
substantially according to sociodemo-
graphic factors, as did the kinds of prena-
tal advice given. However, the groups of
women who were likely to receive poor
surveillance were mainly different from
the groups likely to receive poor advice.
These inconsistencies mean that physi-
cianswho provided prenatal care that was
of good quality in terms of basic surveil-
lance frequently gave advice that did not
follow current recommendations.

The explanation for these inconsis-
tencies may lie in the large percentage of
variation in quality that is left unexplained
by these models (Table 3). The setting of
the health care practice is one variable that
could be important. For example, physi-
cians practicing in academic medical cen-
ters may have been aware of and followed
new advice guidelines before physicians
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in private practice. At the same time,
those busy centers may have been settings
where surveillance was missed. Without
downplaying these inconsistencies, it
seems best to concentrate most upon the
surveillance results. The theories about
optimal behavior in the areas of salt and
diuretics usage had undergone recent re-
vision in 1980. Well-qualified physicians
may have known, but been unconvinced,
that the recent changes in recommenda-
tions about salt and diuretics usage were
sound. As pointed out by Hemminki,' dis-
regarding changes in medical guidelines
may in fact serve the best interests of the
patient. She gives the example of x-rays,
which were recommended during preg-
nancy and then found to be dangerous and
rescinded.

The variability in quality of care ac-
cording to maternal sociodemographic at-
tributes may be explained in two ways.
First, physicians allow their clinical judg-
ment to be significantly affected by the
nonmedical characteristics of the woman
they are treating. Second, women of dif-
ferent sociodemographic backgrounds are
obtaining health services from providers
of substantially different quality. Although
these data contain no information on the
provider of prenatal care, we know that
unmarriedwomen would have higher like-
lihood of being on Medicaid.

Overall, the groups found to be in a
relatively deprived position in terms of
surveillance are already known to be the
groups who obtain care later in pregnancy
and in apparently inadequate quantity. It
is possible that socially disadvantaged
women discover early in life the low qual-

ity of the health services provided for
them and decide that the costs of making
visits (e.g., child care, transportation, op-
portunity costs of time spent) exceed the
benefits.

From a policy perspective, this find-
ing means that the prenatal care problem
in this country rests as muchwith the qual-
ity of care delivered to disadvantaged
women in particular as with this group's
failure to seek the care that is available.
Several approaches to the problem are ap-
parent. We need to ascertain, first, that
protocols for prenatal care at public facil-
ities match theACOG guidelines and, sec-
ond, that these protocols are being fol-
lowed by physicians and hospital staff.
Third, we need to develop a quality con-
trol system for private providers. Federal
and state funders of prenatal care should
make quality assurance an integral part of
their evaluation protocol. Finally, low re-
imbursement rates for prenatal care may
contribute to the differences in surveil-
lance outlined here. Providers of services
to Medicaid recipients have an incentive
to take shortcuts because of the low pay-
ment received for such services. Also, the
training of the private providers of prena-
tal services to the poor maybe poorer than
that of providers to women with higher
reimbursement potential.

On the other hand, women need in-
formation about the standard components
of prenatal care. Most public education
has been directed at the necessity for early
prenatal care. The assumption has been
that once the woman is integrated into the
system, it will provide for her needs ade-
quately. It is clear that for many women,

this is an inaccurate portrayal of the situ-
ation. Basic information about the normal
components of prenatal care could be in-
corporated in the educational campaign
that promotes participation in the prenatal
care system. Undoubtedly, well-informed
and socially advantaged women not only
choose better providers, but place de-
mands on providers to deliver more serv-
ices. Although women, especially socially
disadvantaged women, cannot be ex-
pected to act as powerful enforcers of
medical standards, they may at least be
able to change providers if they are dis-
satisfied. U
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