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Introduction
In studying deaths of pregnant and

postpartum women, one statistical mea-
sure used by the Centers for Disease Con-
trol (CDC) is the pregnancy mortality ra-
tio, the number of pregnancy-related
deaths per 100 000 live births.' Pregnan-
cy-related deaths include both direct
deaths (which result from complications
of pregnancy, labor, or delivery) and in-
direct deaths (which result from preexist-
ing medical conditions that are exacer-
bated by pregnancy). Nonmaternal
deaths, not included in the pregnancy
mortality ratio, involve pregnant or post-
partum women who die of causes unre-
lated to pregnancy (e.g., injuries, homi-
cides) within the specified time frame.
"Pregnancy-associated deaths" is an all-
encompassing term that includes direct,
indirect, and nonmaternal deaths.

Progress in preventing pregnancy-
related deaths in recent decades has been
impressive. National vital statistics data
compiled by the National Center for
Health Statistics (NCHS) show a decline
in the pregnancy mortality ratio from 376
per 100 000 live births in 19402 to 7.8 per
100 000 in 1985.3

Despite this progress, pregnancy-re-
lated mortality remains a significant public
health issue for several reasons. There is
reliable evidence that national vital statis-
tics data based solely on death certificates
understate pregnancy mortality rates
when compared with rates measured by
data systems that supplement vital rec-
ords with other forms of surveillance.",4X5
In addition, national rates are low only for
Whites, with non-White rates being three
times higher.3'6 Furthermore, upon re-

view, one third to one half of pregnancy-
related deaths are considered prevent-
able.7'8'9 Finally, deaths from AIDS have

begun to increase the pregnancy mortality
ratio in some areas.'0

Instituted in 1974, multisource sur-
veillance and review of pregnancy-related
deaths in New Jersey provide an oppor-
tunity to more accurately estimate the
magnitude and trends in pregnancy-re-
lated mortality.'1 Death certificates, ma-
ternity service reports, physicians, other
hospital personnel, medical examiners,
and, more recently, computer searches of
death tapes and hospital discharge tapes
are all sources for the identification of
pregnancy-associated deaths, which are
reportable by law to the New Jersey De-
partment ofHealth. The New Jersey Med-
ical Society's Subcommittee on Maternal
Mortality has collaborated with the New
Jersey Department of Health since 1974 in
an annual review of all cases.

Methods
The New Jersey Department of

Health maintains confidential case files-
which include death certificates, hospital
records, prenatal charts, and autopsy
reports-on all women who died while
pregnant or within 42 days postpartum.
We compiled a database that included
variables on demographic information,
pregnancy history, social history, deliv-
ery, and fetal outcome. Cause of death,
classification (direct, indirect, or nonma-
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ternal), and preventability had been deter-
mined by consensus of the Maternal Mor-
tality Subcommittee of the New Jersey
Medical Society, and these variableswere
added to the database.

Pregnancy mortality ratios were cal-
culated by year, race, age, county, insur-
ance status, cause of death, and prevent-
ability. The denominator data (numbers of
live births by year, race, age, and county)
were provided by the New Jersey Depart-
ment of Health's Center for Health Sta-
tistics. 12 Hispanic live birthswere grouped
with Whites until 1989 and thus pregnancy
mortality ratios could only be calculated
for Whites and Hispanics combined
(Whites) and for non-Hispanic Blacks,
Asians, Native Americans, and all other
races combined (non-Whites). The data
on number of live births by insurance sta-
tus for the years 1985 to 1988 were pro-
vided by the New Jersey Department of
Health's Division of Health Planning and
Resource Development.

Redsb
Of the 404 pregnancy-associated

deaths reviewed by the New Jersey Med-
ical Society, seven were not classified and
88 were classified as nonmaternal and will
notbe considered here. The remaining 309
pregnancy-related deaths give an overall
pregnancy mortality ratio of 20.3 deaths
per 100 000 live births in New Jersey for
the years 1975 to 1989. The general trend
in the ratio in New Jersey was downward
until it began to increase after 1985, rising
to a high of 33.2 in 1988. The 5-year preg-
nancy mortality ratio varied from 24.7 for

1975 to 1979, 16.1 for 1980 to 1984, and
20.3 for 1985 to 1989 (Table 1).

Demographic Differences
The total 15-year pregnancy mortal-

ity ratio for non-Whites was 48.0 per
100 000 live births, 3.6 times as high as the
ratio for Whites (13.2 per 100 000). After a
substantial decrease between the periods
1975 to 1979 and 1980 to 1985 (62.1 to
29.8), the pregnancy mortality ratio for
non-Whites increased to 52.4 in 1985 to
1989, whereas the ratio for Whites contin-
ued to decline from 15.3 to 12.7 to 11.9
over the same time periods (Table 1). The
non-White to White ratio of race-specific
pregnancy mortality ratios changed from
4.1 for 1975 to 1979 to 2.3 for 1980 to 1984
and 4.4 for 1985 to 1989.

The pregnancy mortality ratios by
age group show that the pregnancy mor-
tality risk in New Jersey during 1975 to
1989 was far higher forwomen aged 40 or
older (Table 1). Women aged 20 to 24 and
25 to 29 had the lowest pregnancy mor-
tality ratios (18.3 and 17.9, respectively).
Within each age group the ratio for non-
Whites was higher than that for Whites.

The pregnancy mortality ratios var-
ied considerablyby county, with the high-
est ratios in urban counties with large non-
White populations. Essex County had the
highest ratio, with 38.3 pregnancy-related
deaths per 100 000 live births, followed by
Hudson, Mercer, and Union Counties at
31.9, 26.4, and 25.5, respectively. The
county-specific pregnancy mortality ra-
tios were correlated with county-specific
non-White population percentages (Pear-
son correlation coefficient = .84). In 15 of

the 21 counties, the pregnancy mortality
ratio for non-Whites was higher than the
ratio for Whites. The remaiiing six coun-
ties have smallnon-White populations and
had pregnancy mortality ratios of zero for
non-Whites.

Pregnancy mortality ratios by insur-
ance coverage could onlybe calculated for
1985 to 1988 because denominator data
were available for only these years. Ofthe
97 pregnancy-related deaths that occurred
during these 4 years, insurance status was
recorded for 74 (73%) of them. These 74
accounted for pregnancy mortality ratios
of 10.8 for those women with private in-
surance, 34.3 forwomen coveredby Med-
icaid, and 32.7 for self-pay patients. Insur-
ance status for livebirthswas not available
by race, so pregnancy mortality ratios by
both payer and race could not be calcu-
lated.

Cause ofDeath
The underlying cause of death was

obtained from the death certificate and
presumably reflected findings on autopsy,
performed in about 71% of the cases. The
leading causes of pregnancy-related mor-
tality in New Jersey changed signficantly
over the course of the three time periods.
The cause-specific pregnancy mortality
ratios for hypertension in pregnancy,
thromboembolism, hemorrhage, and
stroke (the leading causes of death in 1975
to 1979) all decreased in the 1980s (Table
2). The pregnancy mortality ratio for
AIDS increased from 0.0 before 1985 to
2.3 per 100 000 in 1985 to 1989, the highest
cause-specific ratio of that period. Other
indirect causes also played an increasing
role in 1985 to 1989. From 1975 to 1989,
the cause-specific pregnancy mortality ra-
tios were higher for non-Whites than
Whites for everymajor cause ofdeath (Ta-
ble 2).

Preventabiity
The New Jersey Medical Society's

Subcommittee on Maternal Mortality as-
signed preventability status to all but 7%
ofthe pregnancy-related deaths for 1975 to
1989. Ofthose categorized, 56%were con-
sidered to be nonpreventable, 34% were
considered tobe preventableby physician
factors, 5% preventable by patient fac-
tors, and 5% preventable by both patient
and physician factors. Thus, for all deaths
for which preventability status was as-

signed, 44% were considered preventable
by the physician or patient or both.

The pregnancy mortality ratio for
preventable deaths with a component of
physician responsibility decreased from
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the first time period to the second but
showed no further decrease in the third
(ratios of 9.5, 6.3, and 6.4, respectively)
(Table 3). However, for non-Whites the
pregnancy mortality ratio for physician-
preventable deaths increased in the sec-
ond half of the 1980s, paralleling the in-
crease in pregnancy-related deaths as a
whole for that period. For the total 15-year
period, the pregnancy mortality ratio for
physician-preventable deaths was 4.8
times as high for non-Whites as it was for
Whites (19.5 per 100 000 compared with
4.1 per 100 000).

Discuion
Several findings in this study are of

particular interest. First, we found that
pregnancy mortality ratios forNewJersey
are higher than the national ratios de-
scribed by the NCHS, the CDC, and the
Maternal Mortality Collaborative.3'5'6'13'14
However, a comparison of New Jersey
and national data may be misleading be-
cause of different systems of surveillance
and different definitions of pregnancy-
related mortality. Surveillance with death
certificates alone leads to underestimation
of pregnancy-related mortality.4,5,11'15
New Jersey's multiple-source surveil-
lance system allows the state to identify
pregnancy-related deaths that might not
be identifedby theNCHS and the CDCin
other jurisdictions.

On the other hand, New Jersey uses
a 42-day postpartum period in its defini-
tion, whereas the Maternal Mortality Col-
laborative and the CDC use a one-year
postpartum period. Ofthe deaths reported
to the Maternal Mortality Collaborative,
11% ofpostpartum deaths took place after
42 days postpartum.5 Thus New Jersey
data may underestimate the number of
pregnancy-related deathswhen compared
with the Maternal Mortality Collaborative
and the CDC.A uniform methodology for
identifying, defining, and classifying preg-
nancy-associated deaths will have to be
developed for use throughout the country
before meaningful comparisons can be
made.

The second issue of concern is the
exceptionally high pregnancy mortality
ratio for non-Whites in New Jersey (48.0/
100 000). This ratio far exceeds the US
Public Health Service's health objective
for 1990 of a maternal death rate of less
than 5 per 100 000 for any ethnic group in
the United States.16 Of particular concern
is the high rate of physician-preventable
deaths fornon-Whitewomen as compared
with that for White women, which sug-

gests a possible discrepancy in the quality
of obstetrical care provided to Whites and
non-Whites. Special efforts must be made
to improve obstetrical care, access to pre-
natal care, and family planning services in
order to reduce the number of pregnancy-
related deaths among non-White women.

Also of concern are the high preg-
nancy mortality ratios forwomenon Med-
icaid or without any health insurance cov-
erage. The pregnancy mortality ratios by
payer calculated for 1985 to 1988 under-
estimate the true ratios for this period be-
cause of the exclusion of several pregnan-
cy-related deaths for which insurance
status was not known. In addition, we
could not analyze the payer data by race.
The interaction between race, health in-
surance status, and poverty should be
studied in greater detail in an attempt to
separate individual effects.

The data also show that indirect
causes of pregnancy-related death, such

as AIDS, are replacing direct obstetrical
causes in New Jersey. This trend has im-
plications for the practice ofobstetrics and
the design of regional perinatal systems.
Perinatal providers must now involve
other medical personnel, such as infec-
tious disease specialists, in the manage-
ment ofpregnancy in order to reduce mor-
tality from indirect causes such as AIDS.
Toward this end, perinatal systems will
have to include a wider base of consult-
ants to care for pregnant women with un-
derlying disease. In addition, obstetricians
and other health providers, through pre-
conception counseling, must emphasize
the dangerofpregnancywhen a significant
underlying disease exists and help provide
access to contraceptive services. []
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