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Abstraci: Analysis of the recorded stillbirths at Commonwealth Health Center (CHC) in the CNMI are reported here, together
with maternal age, gravidity, parity and eihnicity, prenatal care adequacy, gestational age, birthweight, delivery rype and
location, and presence of known complicating factors. This report spans an 1] vear period from the opening of CHC in 1986
through 199 Comparison is made fo prior reports of aggregate birth trends and prenatal care uvage in the CNMI. Ethnicity-
specific rates are calcwlated and compared, and etiologies of CNMI stillbirths are discussed, (PHD, 2005 Vol 12 No | Pages
75 - 80)

easily retrievable form. Ameodified definition of ‘adequate’
and ‘inadequate’ prenatal care was previously created
to classify births in the CNMI over the study period?, and
is again used in this report.

Of note is that birthweight was not routinely recorded
stillbirths until 1990. This resulted in many of the
premature stillbirths prior to 1990 not being also
classified as low birth weight. Comparison of stillbirth
rates between different ethnicities is also discussed,
with reference to U3, Guam, and Healthy People
2006 benchmark rates. Finally, discussion of various
etiologies of CNMI stillbirths is included, together with
potential improvements in tracking and analysis.
Introduction
The number of births in the CNMI has been reported  Methods
lo have increased dramatically in the last two decades,  Commonwealth Health Center (CHC) is the central
with the largest increases in non-indigenous peoples’.  hospital facility on Saipan for the CNMI. Labor and
The health care resources available have been strained,  Delivery Logbook entries were retrospectively reviewed
with possibly impaired delivery of primary care services.  for the study period (1986-1996) and tabulated according
A second report assessing the adequacy of prenatal  to month and year. Entries are done by the Labor and
care recorded for all births from 1986 to 1996 at the Delivery staff (certified nurse midwives), initially by
central hospital in the CNMI, found poor delivery of  patient report and then verified by review of the patient's
prenatal care across all years®. In addition, teen bith  chart before recording information. Stillbirths on Saipan
rates were strikingly elevated, compared to US rates,  not reporting to the hospital, and births on other islands
but similar to those reported in Guam. This report  not coming to CHC were included. Stillbirth refers
examines in closer detail all the stillbirths recorded at  to a neonate without signs of life at birth (i.e., Apgar
Commonwealth Health Center (CHC) over the same  (0/0) with gestational age > 20 weeks. Spontaneous
interval. Using previously described methods and  abortion refers to a fetus without signs of life at birth with
definitions, the following information (where known) was ~ gestational age < 20 weeks - these were not included
tabulated for each stillbirth: mother’s reported ethnicity,  in birth totals or in this analysis. Only live births and
age, gravidity, and parity; adequacy of prenatal care’,  stillbirths were included in the birth totals, with each
known complications of pregnancy, labor, and delivery,  neonate counting as one birth, regardless of type of
gestational age, birthweight, presence of malformations,  delivery. Deliveries were classified as either vaginal
and mode and location of delivery. or Cesarian Section. Cesarian Section (C-section)
refers to an operative delivery through an abdominal
Various measures of adequacy of prenatal care have  incision. Low Birth Weight refers to an infant weighing
been propased, using a combination of onset of care, 2500 grams or less. Preterm refers to an infant born
total number of visits, and gestational age at birth®® In  at < 36 weeks gestational age, as determined by the
the CNMI, these indices of adequacy of prenatal care  birth attendant. This generally reflected the assessment
have not been routinely employed. The defining critena of the mother's due date; if a large discrepancy was
are not consistently or accurately recorded (such as  noted between dates and size, the infant's chart was
determination of conception/gestational age), or in an  reviewed lo assign final gestational age. Term refers to
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an infant born between 37 and 41 weeks gestational
age, and post term refers to an infant born at =41 weeks
gestational age.

Ethnicity was assigned according lo the reported ethnicity
by the mother at entry to Labor and Delivery. If mother's
ethnicity was not recorded or unclear in the Labor and
Delivery logbook, the ethnicity recorded in the mother's
chart was used to assign ethnicity of the birth. If not
recorded or unclear in the mother's chart, the ethnicity
of the mother recorded on the birth certificate was used
to assign ethnicity of the birth. Ethnicity-specific fetal
mortality rates were calculated as an aggregate over the
study period according to the formula:

(# ethnicity -spe cific stillhirths!,r

For ease of analysis and graphical representation,
composite categories of 'Other Micronesian’, 'Other
Asian’, and 'Other’ were used to record ethnicity of
nonindigenous births as follows. Other Micronesian
refers to other Pacific Islander ethnicity than Chamorro or
Carolinian, with the bulk of these entries being Palauan,
Chuukese, Pohnpean, Yapese, and Marshallese (in
descending order of totals). Other
Asian refers to other Asian ethnicity
than Filipino or Chinese, with the bulk
of these entries being Japanese and

1000 ethnicity-specific births plus fe luldtatha)

There were a total of 185
stillbirths recorded at CHC
during the study period,

to be assessed by the above scheme, the stillbirth was
assigned to the 'Unknown’ prenatal care category.

Length of gestation was assigned, if known, into one
of the following categories: preterm (20-36 weeks
gestation), term (37-41 weeks gestation); or postterm
(42+ weeks gestation). Length of gestation was also
compared with birthweight, if known, to assign births as
small (SGA), appropriate (AGA), or large for gestational
age (LGA). Any births with a weight less than 2.5
kilograms were also tabulated as low birthweight
(LEW). All deliveries were assigned to either vaginal
(VD) or C section (CS), unless unknown. Deliveries not
performed at the hospital (BEBA, or 'baby born away')
were included in vaginal delivery
totals. Complications of pregnancy,
or labor and delivery were noted
as indicated by the Labor and Delivery logbooks, and
assigned as follows. The following were considered
complications of pregnancy: antepartum hemorrhage;
pregnancy induced hypertension (FIH); eclampsia;
maternal diabetes; nuchal cord; fetal maceration; fetal
hydrops; placental calcification; breech presentation;
multiple gestation; incompetent cervix; tertiary syphilis;
and maternal trauma. Complications
of labor and delivery were: fetal
distress; placental abruption;
prolapsed cord; prolonged rupture of

Korean (also in descending order beginning 2/5/1986 and  membranes (PROM) or amnionitis;
of totals). Other refers to all other concluding 2/7/1997. requirement for pitocin or prostacyclin;
ethnicities,  primarily  Caucasian shoulder dystocia, forceps delivery,

The remaining categories were assigned stricily by
the methods reporied above, in accordance with the
methods used by the CNMI Census?,B.  Individual
charts of the mother and baby were reviewed when
available information in the Labor and Delivery logbook
was insufficient to clearly assign a birth category. For
purposes of analyzing trends between ethnic sub-
populations, Indigenous refers to Chamorro and
Carolinian mothers, and MNonindigenous refers to all
other mothers (primarily Filipino, Asian, and Other
Micronesian groups).

Onset of Prenatal Care was assigned (if known) to
one of three categories: 1st trimester (week 1 — 13 of
pregnancy);, 2nd trimester (week 14 - 26 of pregnancy),
or 3rd trimester (> week 27 of pregnancy). Prenatal care
was scored by onset and total number of visits into one
of 4 categories: Adequate (onset of care in 1st or 2nd
trimester AND at least 7 total prenatal visits), Inadequate
(onset of care in 3rd trimester OR 8 or fewer tolal
prenatal visits); Unknown (onset OR total prenatal visits
unknown, unless clearly Inadequate), Mo Prenatal Care
{no recorded visits AND no stated prenatal visits prior
to birth, as recorded by the birth attendant). If prenatal
care was delivered at outside facility, but was not able
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and meconium staining of amniotic fluid. Stillbirths
with breech presentation or meconium staining of the
amniotic fluid at delivery were tabulated separately.

Stillbirths not occurring at CHC were also separately
noted, but none were delivered off-island. Fetal
malformations, where identified, were also separately
noted; however, no formal autopsies were performed on
any of the stillbirths. Over the time frame encompassed
by this study, there was no availability of pathologic
examinations in the CNMI.

Results

There were a total of 185 stillbirths recorded at CHC
during the study period, beginning 2/5/1886 and
concluding 2/7/1997. Using previously published data
for ethnicity-specific birth totals and rates, ethnicity
specific fetal mortality rates are able to be calculated
from this summary data’-?. A broader Other Micronesian
category was used (combining the non-indigenous
Pacific Islander groups), as this was the method used
for the live birth data. The results are shown in Table 1,
Of these stillbirths, 14 (7.6%) were delivered to teenage
mathers, 33 (17.8%) were delivered to mothers of
advanced maternal age, and the remaining 136 (73.5%)
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to mothers between 20 and 34 years of age. The results
are displayed in Table 2.

Please note that 2 stillbirths were to Filipine mothers of
unknown age. Of the teen mathers, 11 (79%) were of
Chamorro descent, 2 (14%) were Chuukese, and 1 (7%)
was Palauan. The ethnic distributions of the normal and
advanced maternal age mothers were similar to each
other, with Filipino and indigenous groups having the
highest representation. The totals according to gravidity
are listed in Table 3, with the multigravida mothers
having a much broader distribution across ethnic
lines.Please note that 5 stillbirths were to mothers of
unknown gravidity (1 each for Carolinian and Filipino,
3 Chuukese).

Table 4 lists the prenatal care utilization by each
ethnic group. Within some categories, the numbers of
stillbirths were very few. Combining

maceration (5, 2.7%), assisted vaginal delivery (5, of
which 3 forceps, 2 vacuum, 2.7%); placental abruption (4,
2.2%), maternal diabetes mellitus (4, 2.2%); amnionitis
{3,168 %), cord prolapse (2, 1.1%); fetal distress (2, %);
PIH (2, 1.1%), shoulder dystocia (2, 1.1%), and one
instance each of fetal hydrops, placental calcification,
maternal trauma, tertiary syphilis, incompetent cervix,
uterine rupture, eclampsia, maternal disseminated
intravascular coagulation (DIC), and maternal death
{0.5%). Only one pitocin induction failed vaginal delivery,
and resulted in a C section.

Discussion

The overall fetal mortality rate for the CNMI during the

study period was 13.5 per 1000 total births, butincreased

from 11.6 over the first & years to 13.9 in the last &

years. This is intermediate between published rates for

industrialized countries, and those found in developing
countries. For comparison, the fetal

non-indigenous  Pacific  Islander The overall fetal mortality rate mortality rate reported in the US
ethnic subtotals into a larger Other for the CNMI during the study gradually declined over the same
Micronesian category, yielded 42 period was 13.5 per 1000 total interval from 7.8 in 1985 to 6.9 in

total stillbirths, of which 2 (4.7%)
had onset of prenatal care in the
1st trimester and overall adequate
prenatal care. The remainder of
these stillbirths were classified as follows: 19 (45.2%)
received inadequate prenatal care; 13 (30.9%) received
no prenatal care; 8 (19%) had unknown prenatal care.

Mode of delivery versus gestational age is displayed in
Table 5, indicating that the majority of stillbirths were
delivered vaginally unless already postterm. Note that
1 delivery by C section was performed for a stillbirth of
unknown gestational age.

The cbservation of malformations in the stillborn fetuses
was rare, present in only 4 (3%) of preterm, 2 (5%) of
term, and 1 (25%) of postterm deliveries. The occurrence
of delivery outside the hospital was also rare: preterm 8
(7%); term 3 (7%).

Birthweights were only reliably recorded beginning in
1980, with 126 stillbirths available for analysis of weight
versus gestational age. The results are shown in Table
6.

Complications of pregnancy, labor, and delivery were
also sorted by gestational age (if known). The results
are shown in Table 7. Note that 2 stillbiths recorded to
have labor complications had unknown gestational age.
The following 10 complications were noted, in order of
frequency: meconium; breech; pitocin induction (31,
16.8%); prostacyclin induction (19, 10.3%); multiple
gestation (9, 4.9%), unspecified hemorrhage (7,
3.8%); cord anomaly (6, 3.2%); PROM (5, 2.7%); fetal

births, but increased from
11.6 over the first 6 years to People 2000 include a reduction
13.9 in the last 5 years.
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18969, Objectives listed in Healthy

to less than 5 for the general
population, and less than 7.5 for
blacks. In contrast, a recent report for KwaZulu/Natal
South Africa indicated a substantially higher rate (38.5),
and no decrement from 1979 to 20019,

Within the region, Guam reported a rate of 10.9 over the
3 year period 1993-1995", while that in Palau averaged
30.1 from 1997-1999, but has since declined to 16.4 in
2001 and 7.8 in 2002'?, Rates of stillbirth have generally
been acknowledged tovary by ethnicity within countries'®
5 and that was observed in these results as well.
Carolinian and Other Micronesian mothers experienced
the highest rates of stillbirth, at up to 3 times higher than
Chinese and Other Asian mothers. When stratifying by
maternal age and ethnicity, wider rates are observed.
Some of this variation can be explained by comparing to
the ethnicity of mothers giving birth in the CNMI during
this same period. For example, the ethnic distribution of
teenage mothers experiencing stillbirth parallels that of
all teenage females and teenage mothers in the CNMI
and Guam?. This has been discussed previously, and is
a reflection of the indigenous population.

The sfillbirths occurring to older mothers are also a
reflection of the ethnic compesition of the population,
which is skewed by the presence of large numbers of
alien workers at peak child-bearing age. This kind of
correction is inherent in ethnicity specific stillbirth rates
and ethnicity specific fetal mortality rates. However, a
wide variation is still noted between ethnicities. Previous
reports have suggested that this variation may be due
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to differential use of prenatal services, resulting from

cultural and socioeconomic barriers to receiving care’
15

Rates of stillbirth have also been observed to vary
according to maternal age18, and using available data
for 19688-1990, it is possible to derive age-specific fetal
mortality rates. With this subset of data, it becomes
apparent that the calculated rate does indeed escalate
with maternal age: 8.5 for teenage mothers, 17.9 for
mid-age mothers, and 27.3 for elder mothers. Analysis
of stillbirths by gravidity confirms that most stillbirths
were experienced by multigravida, as has been
reported. Using available data for stillbiths and total
births to primigravidae versus multigravidae from 1988-
1990 yields a fetal mortality rate of 12 for primigravidae
and 19 for multigravidae. The large number of Filipino
primigravidae experiencing a stillbirth is also interesting,
particularly in view of the social and economic stigma
of pregnancy in alien workers. This might be the most
telling statistic about barriers to receiving prenatal care.,

Prenatal care adequacy was also assessed, using
previously described methods, and again confirmed
grossly underutilized prenatal services. Theoretically,
the scheme utilized could result
in preterm deliveries being more
prone to receive 'Inadequate’
prenatal (by virtue of having
a shorter gestation, and so
less opporunity to receive
the minimum number of visits
to be scored as ‘Adequate’).
However, given the current
ACOG guidelines for prenatal care, an uncomplicated
pregnancy would have received 4-5 visits by 20 weeks
gestation, 5-6 by 24 weeks, 6-7 by 28 weeks, and 7-8 by
32 weeks. Applying these adjusted criteria would only
resultin 3 of 66 preterm stilloirths being reassigned from
‘Inadequate’ to 'Adequate’ prenatal care.

Despite the potential for bias, it did not have a large
adverse effect on the results. A number of observations
can be made for the stillbirth population with regard to
prenatal care. First, in comparison to live births over
the same period in the CNMI, mothers experiencing
stillbirths had markedly worse delivery of prenatal care.
While 45% of live births were assessed as having
received ‘adequate’ prenatal care, only 19% of stillbirths
did so. There were also more stillbirths with ‘inadeguate’
prenatal care (46% vs 40% for live births), and more
with ‘unknown’ prenatal care {14% vs 9%;).

Perhaps most impressive was the percentage of
stillirths receiving no prenatal care was more than
triple that for live births (19% vs 8%). Also striking was

from the chart review it appeared
that many of these stillbirths were
unanticipated, and had signs
of fetal viability until delivery
was accomplished. In this case,
emergency c-section would be the
delivery mode of choice.

7o

the very low rale of adequate prenatal care to non-
indigenous Micronesians (only 2 of 42 stillbirths, 4.7%).
However, the fetal mortality rate for Palauans delivering
in the CNM| is at least comparable to that observed in
Palau: 28.5 for Palauans in the CNMI (1980), 20.8 for
indigenous Palauans (1897)'2.

Thus, although the delivery of prenatal care is quite poor
to non-indigenous Micronesians, it does not appear that
this resulted in a higher rate of stillbirth in the CNMI than
that observed in the ‘home’ country.

The results for mode of delivery confirmed that vaginal
delivery was the rule for preterm and term stillbirths-
only in the postterm stillbirths did c-section delivery
predominate. 8 of the 18 c-section deliveries had clear
evidence of prior attempt at pitocin induction and/or
compelling evidence of need for emergency csection
(hemorrhage, uterine rupture, or fetal distress). The
remainder of the csection deliveries were either repeat
(3), due to breech position (2}, due to postterm (2), or
unexplained (3). Obviously, unless mother’s life is at
risk, vaginal delivery is preferred for a known in utero
demise. However, from the chart review it appeared
that many of these stillbirths were unanticipated, and
had signs of fetal viability until
delivery was accomplished. In
this case, emergency c-section
would be the delivery mode of
choice.

Birthweight for gestational age
had surprising results, in that
macrosomia was not a feature
of term or postterm stillbirths, and was instead confined
to preterms. Mone of these stillbiths were noted to
be hydropic. Intrauterine growth retardation is more
typically associated with maternal and fetal disease and
stillbirth, and that was the case in this series.

Complications of pregnancy and labor occurred with
equal frequency in both the preterm and term stillbirth
populations (approximately 30% for each category).
Breech was more common in the preterm group (22.7%
versus 7.3% for term group), but meconium was noted
more commanly in the term (29.3%) and posterm (25%)
than the preterm (19%). In theory, passage of meconium
in utero is a phenomenon of later gestation (>34 weeks
gestation), so even 19% of preterm deliveries having
meconium noted could indicate either a preponderance
of near term infants in the preterm group, or errors in
assigning gestational age or the notation of meconium.
While complele statistics are not available for the CNMI,
meconium staining is reported to occur in 0.5 to 20%
of all deliveries. For the calendar year 1990, 17.7% of
all births in the CNMI were noted o have meconium
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present’?,

Over the study period, the overall incidence of breech
position was noted to be 1.1% for all deliveries in the
CHMI. Thus, both meconium staining and breech
position occur with higher frequency in the stillbirth
population than in the general delivery population, with
breech position being strikingly more comman.

The major eticlogies for intrauterine demise shift
throughout gestation: during the first timester the
majority of fetal losses are due to inherently abnormal
conceptuses (e.g. chromosomal aneuploidies, lethal
mutations, major malformations); during the third
trimester and particularly at term, the reasons for
demise are due to problems with the intrauterine
environment {e.g. umhbilical cord accidents, placental
abruption, amniotic fluid infection)'®. Lack of pathologic
examination of the stillborns was a major impediment to
further analysis as to root causes of these unfortunate
events. In addition to lack of
financial resources to staff for and
perform autopsies, the cultural
barriers to obtaining consent for
the procedure are formidable as
well. Without this key eticlogic
piece, only general conclusions
about reducing stillbiths can be
made.

Conclusion
Standard obstetrical teaching strongly correlates the
occurrence of stillbirths with inadequate prenatal care:

“Stillbirths tend to decline as the quality of care
during and throughout pregnancy improves'?."

Additional identified risk factors include advanced
maternal age, prior pregnancy, maternal disease, breech
position, intrauterine growth retardation, and signs of
fetal distress. There was also an increased frequency
of stillbith in non-indigenous Micronesians, probably
as a result of extremely poor prenatal care utilization.
Greater availability and utilization of prenatal care has
the best opportunity to reduce the stillbirth rate in the
CHMI. The availability of pathologic exams would also
greatly improve our understanding of the causes and
possible prevention of these stillbirths. Computerization
of the birth and Labor and Delivery records has begun,
and will ease the extraction and completeness of data,
and reduce the “unknown" category substantially. This
in turn will allow better trending and tracking of maternal
and infant health objectives.

There was also an increased
frequency of stillbirth in non-
indigenous Micronesians,
probably as a result of extremely Maryland: US Department of
poor prenatal care utilization.
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