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YSTEMATIC IDENTIFICATION OF
factors contributing to adverse
eventsin health care and mecha-

nisms for reducing their occur-

rence have been used in hospitals, long-
term care facilities, and the outpatient
setting."'® The need to comprehensively
examine factors contributing to mater-
nal mortality in Japan prompted our
study of the Japanese obstetrics system.
The obstetrics system in Japan dif-
fers greatly from those of European and
American countries. First, a distinguish-
ing characteristic of the Japanese sys-
tem is the low ratio of obstetricians per
medical facility.'''? There are approxi-
mately 11000 medical facilities in Ja-
pan, including hospitals and clinics, that
provide ambulatory or inpatient obstet-
ric services, but only 14000 obstetri-
cians (including residents), for an aver-
age of 1.4 physicians per obstetric

For editorial comment see p 2712.

©2000 American Medical Association. All rights reserved.

Context Japan's maternal mortality rate is higher than that of other developed countries.

Objectives To identify causes of maternal mortality in Japan, examine attributes of
treating facilities associated with maternal mortality, and assess the preventability of
such deaths.

Design and Setting Cross-sectional study of maternal deaths occurring in Japan
between January 1, 1991, and December 31, 1992.

Subjects Of 230 women who died while pregnant or within 42 days of being preg-
nant, 197 died in a hospital and had medical records available, 22 died outside of a
medical facility, and 11 did not have records available.

Main Outcome Measures Maternal mortality rates per 100000 live births by cause
(identified by death certificate review and information from treating physicians or coro-
ners); resources and staffing patterns of facilities where deaths occurred; and prevent-
ability of death, as determined by a 42-member panel of medical specialists.

Results Overall maternal mortality was 9.5 per 100000 births. Hemorrhage was the
most common cause of death, occurring in 86 (39%) of 219 women. Seventy-two
(37%) of 197 deaths occurring in facilities were deemed preventable and another 32
(16%) possibly preventable. Among deaths that occurred in a medical facility with an
obstetrician on duty, the highest rate of preventable deaths (4.09/100000 live births)
occurred in facilities with 1 obstetrician. Among the 72 preventable deaths, 49 were
attributed to 1 physician functioning as the obstetrician and anesthetist. While the un-
preventable maternal death rate was highest in referral facilities, the preventable ma-
ternal death rate was 14 times lower in referral facilities than in transferring facilities.

Conclusions Inadequate obstetric services are associated with maternal mortality
in Japan. Reducing single-obstetrician only delivery patterns and establishing regional
24-hour inpatient obstetrics facilities for high-risk cases may reduce maternal mortal-
ity in Japan.

JAMA. 2000;283:2661-2667

WWW.jama.com

facility. Second, a majority of facilities
do not have anesthesiologists, and 1 phy-
sician commonly serves as obstetrician
and anesthetist. Third, obstetricians are
the only specialists routinely deliver-
ing babies. There is virtually no tradi-

tion of family physicians providing ob-
stetric care. Moreover, only about 1% of
Japan's nurse-midwives practice inde-
pendently; they usually function as an
assistant to the obstetrician and, with the
exception of cutting the umbilical cord,
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CAUSES OF MATERNAL MORTALITY IN JAPAN

are not permitted to perform obstetri-
cal procedures. Finally, while perinatal
and infant mortality rates in Japan are
the lowest worldwide,'* maternal mor-
tality is relatively high. For example, the
reported maternal mortality rates in 1990
for Japan, the United States, United
Kingdom, and Canada were 8.6,8.2,7.6,
and 2.4 per 100000 live births, respec-
tively," and absence of cross-checking
for deaths from sources other than death
certificates in Japan suggests the true rate
is even higher.

The Confidential Inquiry into Mater-
nal Deaths Research Group (CIMDRG)
was created in 1995 to study ways of
reducing maternal mortality. The group
investigated the history of each mater-
nal death during a 2-year period, iden-
tified factors associated with maternal
mortality, and made recommenda-
tions for reducing maternal mortality.
This inquiry was initiated by the Japa-
nese Ministry of Health and Welfare
because of concern about the high rate
of maternal mortality in Japan. One of
the authors (K.N., director of the group)
recruited the 14 additional members
based on their expertise and interest
in reduction of maternal mortality.
The CIMDRG participants only re-
ceived [inancial support for research-
associated expenses.

METHODS

The group systematically investigated
circumstances of known maternal
deaths by examining death certifi-
cates, scrutinizing the circumstances of
each death, and assessing its prevent-
ability.

Comprehensive Investigation

of Maternal Deaths

Although laws governing vital statis-
ticsrestrict their use to calculating death
statistics, after 9 months of negotia-
tions, the CIMDRG successfully peti-
tioned the Japanese government for per-
mission to examine all maternal death
certificates from the study period. Since
government approval had been granted
to conduct the investigation, approval
of institutional review boards of the tar-
get hospitals or surrogates was not

2662 JAMA, May 24/31, 2000—Vol 283, No, 20 (Reprinted)

sought. All efforts were made to pro-
tect participant confidentiality. Cases
meeting the International Classifica-
tion of Diseases, Ninth Revision (ICD-9)
maternal death definition, “the death
of a woman while pregnant or within
42 days of termination of pregnancy, ir-
respective of the duration of preg-
nancy or its management, but not from
accidental or incidental causes” quali-
fied for this investigation."* Death cer-
tificates do not require indication of cur-
rent or recent pregnancy, and no other
sources of maternal deaths were iden-
tified.

Using the contact information con-
tained in the death certificates, we tele-
phoned the medical facilities that
provided medical care to the study par-
ticipants at any time during the preg-
nancy; for deaths that occurred out-
side a medical facility, we contacted the
office of the coroner. After explaining
the study and obtaining consent for par-
ticipation by phone, we mailed a ques-
tionnaire to the physician, facility rep-
resentative, or coroner contacted. The
59-page questionnaire contained ap-
proximately 600 questions and elic-
ited detailed information about the
clinical history of each death, facility
characteristics, what personnel partici-
pated in the patient’s care, and the avail-
able daytime and nighttime staffing and
laboratory services. Two weeks after
mailing the questionnaire, a CIMDRG
researcher visited the medical facili-
ties or coroner’s office to investigate the
case by reviewing the questionnaire and
interviewing individuals knowledge-
able about the case.

We calculated demographics and
maternal mortality rates. Medical facili-
ties were divided into 3 groups: non-
transferring facilities were sites where
patients received all their care in the
same facility and died with no history
of transfer; transferring medical facili-
ties provided initial care, then trans-
ferred the patient to a receiving facil-
ity, where patients ultimately died.
Nontransferring hospitals were gener-
ally larger than transferring facilities,
while receiving facilities were the larg-
est. We examined the distribution of

maternal deaths by facility and pattern
of transfer; medical facility character-
istics; staffing and facility operating pat-
terns; and availability of laboratory and
diagnostic services. We determined the
obstetrical characteristics and causes of
the maternal deaths.

Preventable Maternal Deaths

The CIMDRG invited national authori-
ties renowned for clinical expertise to
participate in a Preventability Assess-
ment Committee. This committee for de-
termining preventability of maternal
deaths included 42 medical specialists
in obstetrics and gynecology, anesthe-
siology, neurosurgery, emergency medi-
cine, and pathology. At the outset, the
committee determined that a mistake or
error must have occurred for an event
to qualify as preventable. During four
3-day sessions, the records of all 197
women who received care in a medical
facility and died and for whom records
were available were reviewed 1 at a time
by the committee. ‘

To maximize consistency in evalua-
tion, cases were clustered according to
cause of death. The CIMDRG member
who investigated the death presented
to the committee the case history, physi-
cal findings, diagnostic results, au-
topsy findings, and associated inter-
view data. After in-depth group
discussion of each case, each member
anonymously voted on the preventabil-
ity of death for each case. Committee
members assigned 1 of 4 preventabil-
ity categories: (1) impossible to pre-
vent; (2) difficult, but possible to pre-
vent; (3) not difficult to prevent; and
(4) indeterminable. For study pur-
poses, the conservative criteria for a pre-
ventable death were defined as no com-
mittee member selected impossible to
prevent and at least 70% of committee
members chose not difficult to prevent.
Each committee member assessed for
deficiencies in ambulatory and hospi-
tal care and whether the care met aba-
sic community practice standard. Sev-
enty percent or more of the committee
members had to agree to conclude fail-
ure Lo meet the basic community prac-
tice standard.

©2000 American Medical Association. All rights reserved.
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Based on the CIMDRG investigation
and published data from other investi-
gations,'*'® we calculated mortality rates
for unpreventable and preventable
deaths by number of obstetricians per
facility type and mortality rates for the
subset of preventable maternal deaths
due to hemorrhage that occurred dur-
ing the critical period of death prevent-
ability (onset of serious symptoms to the
time of inevitable death, ie, apnea or car-
diac arrest, or actual death). Finally, we
examined the distribution of maternal
deaths by characteristics of the facility
rendering treatment during the critical
period of death preventability (ie, the
number of obstetricians and anesthe-
tists and availability of laboratory
services). Because the current analysis
accounted for the entire population of
cases, we did not perform inferential sta-
tistical calculations.

RESULTS

Based on the ICD-9 classification sys-
tem,'* there were 230 maternal deaths
between January 1, 1991, and Decem-
ber 31, 1992, with 115 deaths in each
year. Ninety percent of the deceased
were married, and 96% were Japanese
nationals. The deaths were distrib-
uted throughout Japan. Mortality in-
creased exponentially for women aged
35 years and older (TABLE 1). For 197
deaths (85.7%), at least 1 medical fa-
cility where the patient received care
participated in the investigation.
Twenty-two of the deceased (9.6%)
never sought medical care for their
pregnancy and died outside a medical
facility. We could not investigate 11
deaths (4.8%) because 3 facilities re-
fused participation; 5 had no patient
records; and 3 were closed.

Of 327 medical facilities contacted,
312 (95%; 81 clinics with beds, 57 uni-
versity hospitals, 67 public hospitals,
106 private hospitals, and 1 midwife’s
maternity home) where the 197 women
received care participated. Of the 15
nonparticipating facilities that trans-
ferred patients, 7 refused participa-
tion, and 8 had closed. Participating
facility categories included 82 non-
transferring facilities (26%); 115 trans-

©2000 American Medical Association. All rights reserved.
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ferring medical facilities (37%);and 115
receiving medical facilities (37%)
(TABLE 2). Maternal death distribu-
tion by timing relative to delivery was
84 predelivery deaths (43%), 61 post-
delivery deaths (31%), and 52 deaths
without delivery (26%). Of these ma-
ternal deaths, 104 (53%) occurred in
receiving facilities after the woman was
transferred once from a transferring fa-
cility and 12 (6%) occurred in receiv-
ing facilities after the women was trans-
ferred 2 or more times.

Transferring facilities were the small-
est (mean [SD] number of general beds,
105.8 [214.8]), nontransferring facili-
ties (mean [SD] number of general beds,
316.4 [266.3]) were intermediate in size,
and receiving facilities were the largest
(mean [SD] number of general beds,
576.9 [295.0]). Both the total [SD] num-
ber of deliveries (transferring, 358.8
[357.5]; nontransferring, 502.1 [433.4];
and receiving facilities, 529.2 [311.7])
and cesarean delivery rate (transfer-
ring, 38.1 [51.8], nontransferring, 60.5
[59.4]; and receiving [acilities, 80.4
[57.2]) increased in a similar pattern.
Few transferring facilities had intensive

care services, and physicians’ estima-
tions of the length of time from deci-
sion to perform cesarean delivery until
incision of the abdomen for all patients
treated in their facilities was 9 to 16 min-
utes longer in transferring than receiv-
ing facilities other than university hos-
pitals. There was a very large SDin length
of time until cesarean delivery, particu-
larly on weekends and holidays.

There was a precipitous decrease in
on-duty (staff available in the hospi-
tal) obstetricians, anesthesiologists, op-
erating room nurses, and neonatolo-
gists in all facilities during weekends
and evenings (TABLE 3). There were dif-
ferences in on-duty staff within each fa-
cility group when university and non-
university hospitals were compared. For
example, in receiving facilities, the
mean (SD) number of obstetricians was
16.6 (6.8) and 4.4 (3.5) for university
and nonuniversity hospitals, respec-
tively. The trend for fewer staff in non-
university hospitals was seen for anes-
thesiologists, operating room nurses,
and neonatologists. At night and on
weekends or holidays, the mean (SD)
number of on-duty obstetricians was 1.9

e ey
Table 1. Maternal Mortality Rate per 100000 Live Births by Maternal Age,

Japan, 1991-1992

Maternal Total No. of Matemnal Deaths per Relative Risk of

Age, y Deaths, No. Live Births 100 000 Live Births Maternal Mortality*
=19 2 36835 5.4 0.57

20-24 19 405742 4.7 0.45

25-29 64 1065305 6.0 0.49

30-34 68 714823 9.5 1.01

35-39 45 183821 24.5 2.98

40-44 29 25100 115.5 13.85

=45 3 563 542.5 58.43

Total 230 2432179 9.5 NA

*Risk is for respective age group vs all others. NA indicates not applicable.

Table 2. Types of Medical Facilities by Number of Maternal Deaths, Japan, 1991-1992*

Nontransferring Transferring Receiving Total, No. (%)
Type of Medical Facility (n=82) (n=115) n=115) (N=312)t
Clinic with beds 13 65 3 81 (26)
University hospital 11 5 a1 57 (18)
Other hospital 58 44 71 173 (55)
Midwives’ maternity home 0 1 0 1(<1)

*Nontransferring indicates medical facilities where patients were never transferred; transferring, medical facilities that
transferred patients to receiving facilities; and receiving, medical facilities where the patients ultimately died after trans-

fer from a transferring facility.

tPercentages do not sum to 100% because of rounding.

(Reprinted) JAMA, May 24/31, 2000—Vol 283, No. 20 2663
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s
Table 3. Staffing Patterns of Medical Facilities Where Maternal Deaths Occurred by History

of Transfer, Japan, 1991-1992*

Mean No. (SD)
I 1
Nontransferring Transferring Receiving
Staffing Pattern (n=82) (n=115) (h=115)
Obstetrician/gynecologist on dutyt
Total staff 3.3 (2.6) 1.6 (1.3) 8.4 (7.5)
Evenings and weekend daytime 0.5 (0.6) 0.4 (0.5) 1.1(0.9)
Anesthesiologisis on dutyt
Total staff 0.6 (1.7) 0.1 (0.9 4.3 (6.7)
Evenings and weekend daytime 0.1{0.3) 0.0(0.2) 0.7 (0.9)
Operating room nurses on duty
Evenings and weekend daytime 0.5 (0.9) 0.2 (0.8) 1.2 (1.3)
Neonatologists on dutyt
Evenings and weekend daytime 0.1(0.3) 0.0(0.2) 0.5(0.7)

*Nontransferring indicates medical facilities where patients were never transferred; transferring, medical facilities that
transferred patients to receiving facilities; and receiving, medical facilities where the patients ultimately died after trans-

fer from a transferring facility.
TNumbers include residents and house officers.
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Table 4. Obstetrical Characteristics

of Maternal Deaths, Japan,

1991-1992 (n = 197)*

Characteristic No. (%)
Prenatal care
Regular 158 (80)
Some 8 (4)
None 21 (11)
Unknown 10 (5)
Gravidity
Primiparous 73 37)
Multiparous 114 (58)
Unknown 10 (5)
Mode of delivery
Cesarean 73 (37)
Emergent 63
Elective 10
Vaginal 72 (37)
Unassisted in medical facility 44
Vacuum assisted 17
Home birth 5
Breech extraction 3
Forceps assisted 3
Died prior to delivery 52 (26)

*Only deaths that occurred in medical facilities are in-
cluded. Eleven deaths were not included in the analy-
sis bacause 3 facllities refused participation, 5 had no
patient records, and 3 were closed.

(0.8) in university hospitals and 0.7
(0.6) in nonuniversity hospitals. In the
latter group, 42% (31/74) did not have
an on-duty obstetrician in the hospital
at night and during weekends or holi-
days. Among nonuniversity facilities,
only 95 (84.1%) could perform blood
cell counts and only 39 (34.5%) could
perform coagulation studies during
these times. Staffing levels and avail-
ability of laboratory and diagnostic
testing were progressively lower in
the nontransferring and transferring
facilities.
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Examination of Maternal Deaths
and Their Causes

The obstetrical characteristics of the 197
in-hospital maternal deaths are de-
picted in TABLE 4. Most women (80%)
received regular prenatal care. Primipa-
rous women accounted for 37% of
cases, and 58% of women were mul-
tiparous. Twenty women of the latter
group had a history of 1 or more ce-
sarean deliveries. Of the 197 pregnan-
cies, 73 (37%) were cesarean deliver-
ies, of which 63 were conducted
emergently, and 10 were elective. Of the
72 vaginal deliveries (37%), most (44)
were normal spontaneous deliveries oc-
curring in a medical facility, although
there were also 5 births outside a medi-
cal facility. Seventeen deliveries re-
quired vacuum assistance, and there
were 3 [orceps deliveries and 3 breech
extractions. Fifty-two women (26%)
died prior to delivery. Eighteen women
(9%) had a total abdominal hysterec-
tomy, and 10 women (5%) had a sub-
total hysterectomy to control brisk
bleeding. Autopsy was performed in 44
cases (22%).

Causes of maternal deaths in the par-
ticipating facilities are shown in Table
5; the most common causes of death
were antepartum and postpartum hem-
orrhage. Coroner examination was per-
formed for the 22 cases that were not
under the care of a physician at the time
of death (TABLE 5). These causes were
similar except for the proportionately

large number of deaths, 4 (18%), at-
tributed to acute heart failure.

Assessment of Preventability
Seventy-two cases (37%) met the 2 cri-
teria for being preventable. First, in all
of these cases, none of the committee
members selected impossible to pre-
vent. Second, in 19 cases, all the mem-
bers selected not difficult to prevent, and
in the other 53 cases, 70% or more of
the committee members selected not dif-
Sficult to prevent. Of these 72 cases, there
were 46 deaths due to antepartum and
postpartum hemorrhage, 10 deaths sec-
ondary to hypertensive disorders of
pregnancy, 4 deaths associated with
anesthesia, 3 deaths each due to mul-
tiple organ failure associated with co-
agulopathy and hyperemesis gravida-
rum, 1 death each due to intracerebral
hemorrhage, pulmonary embolism, sep-
sis, and an indirect cause. Two deaths
were unexplained.

Of preventable deaths, 49 (68%) were
attributable to the physician attempt-
ing to act as both the obstetrician and
anesthetist: 46 cases of antepartum and
postpartum hemorrhage and 3 cases of
anesthesia complications. Of the 72 pre-
ventable deaths, there were 45 cases
(63%) with deficiencies in hospital care;
9 cases (13%) with deficiencies in am-
bulatory and inpatient care; 7 cases
(10%) with deficiencies in ambula-
tory care; and 11 cases (15%) for which
consensus was unobtainable. The com-
mittee judged there was failure to meet
a basic community practice standard in
36 cases (50%).

An additional 32 deaths (16%) were
deemed possibly preventable. In 28
cases, no committee member picked im-
possible to prevent and in 4 cases, 70%
or more of the committee members se-
lected not difficult to prevent, but 1 com-
mittee member selected impossible to
prevent. Of these deaths, only 11 (34%)
were associated with hemorrhage and
7 (21.8%) with indirect cause, 5
(15.6%) with unexplained causes, and
9 (28%) with distribution similar to that
of preventable causes.

Among unpreventable deaths that oc-
curred in a medical facility with an ob-
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stetrician on duty, the mortality rate was
highest in [acilities with 4 or more ob-
stetricians, although among prevent-
able deaths, the mortality rate for fa-
cilities with only 1 obstetrician was
higher than facilities with 2 or more ob-
stetricians (TABLE 6). As the number
of obstetricians working at a facility in-
creased, the maternal mortality rate for
preventable deaths due to hemor-

e o e s s e S|
Table 5. Causes of Maternal Deaths, Japan,
1991-1992*

Deaths Occurring
in Medical Facilities (n =197)

Hemorrage 74 (38)
Uterine rupture 14
Atony 11
Placental abruption 10

DIC of unknown eticlogy
Ectopic pregnancy rupture or
abortion
Secondary to cesarean delivery
or hysterectomy
Placenta previa
Cervical or vaginal lacerations
Unknown cause
Intracranial hemorrhage
Intracerebral hemorrhage
Subarachnoid hemorrhage
Hypertensive disorders of pregnancy 1
Pulmonary edema 1
Hepatic necrosis due to HELLP
syndrome
Acute faity liver
Other
Pulmonary embolism 1
Amniotic embolism
Other direct causes 1
Sepsis
Anesthesia complications
Multiple organ failure due to DIC
Hyperemesis gravidarum
Spantaneous aspiration of
gastric contents
Adverse reaction to ritodrine 1
hydrochloride, furosemide,
albumin
Other indirect causes 19
Cardiovascular disease 5
Pneumonia 3
Asthma 2
2
7
7

(14)

(NSRS
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Pancytopenia secondary to viral
infection
Other
Unexplained 1

CAUSES OF MATERNAL MORTALITY IN JAPAN

rhage decreased: 3.80 for 1 obstetri-
cian per facility; 0.47 for 2 to 3 obste-
tricians per facility; and O for 4 or more
obstetricians per facility. National data
on staffing patterns of anesthesiolo-
gists and availability of laboratory ser-
vices do not exist and so calculating the
maternal mortality rate for these vari-
ables was precluded.

The distribution of maternal deaths by
facility that rendered treatment during
the critical period of preventability
revealed a dramatic decrease in the rate
per 100000 going from the smallest to
largest facilities—56 for transferring
facilities, 26 for nontransferring facili-
ties, and 4 for receiving facilities
(TABLE 7). Thus, the preventable mater-
nal death rate was 14 times higher in
wransferring facilities and 6.5 times higher
in nentransferring facilities than in
receiving facilities. We also examined the
proportion of unpreventable and pre-
ventable deaths according to the obstet-
ric and anesthetic staffing and labora-
tory services during the critical period
of preventability. TABLE 8 illustrates a

dramatic decrease in the proportion of
preventable deaths as the number of
obstetricians on duty during the criti-
cal period increased. Although rela-
tively few facilities were staffed with anes-
thesiologists, the trends for their
participation when present were simi-
lar, and the proportion of preventable
deaths was essentially unchanged when
combining the number of obstetricians
and anesthesiologists. This suggests that
a critical factor is staffing—there were
fewer maternal deaths when there were
more physicians available to care for the
patient. Finally, only a limited number
of facilities where maternal deaths
occurred provide continuous access to
even basic laboratory services. For
example, the percentage of facilities with
24-hour availability of 3 test panels were
complete blood cell count, 50%; liver
function testing, 45%; and coagulation
studies, 20%.

COMMENT

Inadequate obstetric and anesthetic ser-
vices and laboratory facilities are asso-

e e
Table 6. Mortality Rates for Unpreventable and Preventable Deaths per 100 000 Live Births
by the Number of Obstetricians, Japan, 1991-1992

Unpreventable Preventable Preventable Maternal

Estimated = Maternal Matemal Maternal Deaths Due to
Obstetricians No. of Deaths, Deaths, Deaths, Hemorrhage,
on Duty, No. Live Births No. (Rate*)  No. (Rate?) No. (Rate®) No. (Rate”)
0t 25215 32 (127) 30(119) 2 (7.93) 1(3.97)
1 1052613 90 (9.41) 56 (5.32) 43 (4.09) 40 (3.80)
2-3 1061143 51 (4.81) 34 (3.2) 17 (1.60) 5(0.47)
=4 293208 48 (16.3) 38 (12.9) 10 (3.41) 0 (0)
Total 2432179 230 (9.45) 158 (6.49) 72 (2.96) 46 (1.89)

*Rate is per 100000 live births.

1This category includes 22 women who died outside a medical facility, 5 who died at home, and 5 who died in a facility

with an obstetrician on call from home.

e e e S e S S e e ]
Table 7. Distribution of Maternal Deaths by Facility Type Rendering Treatment During
Critical Period of Death Preventability, Japan, 1991-1992*

Deaths Occurring Outside
of Medical Facilities (n = 22)

Postpartum hemorrhage 12
Acute heart failure 4
Ectopic pregnancy )
Abortion 1
Acute respiratory failure 1

{cause unknown)
Subarachnoid hemorrhage 1

*DIC indicates disseminated intravascular coagulation;
HELLP, hemolysis, elevated liver enzymes and low plate-
let count. Percentages (in parentheses) do not sum to
100% because of rounding. Eleven deaths were not in-
cluded in the analysis because 3 facilities refused par-
ticipation, 5 had no patient records, and 3 were closed.

Variables Nontransferring Transferring Receiving  Total
Total in-hospital maternal deaths, No. 82 104 1 197
Identified preventable maternal deaths 21 46 5 72
treated during the critical period, No.
Live births per facility type, 1991-1992, No. 82347 82533 121712 286592
Rate of preventable maternal deaths per 26 56 4 25
100 000 population
Ratio of preventable deaths rate to 8.5 14 1 6.3

receiving facilities rate

*Nontransferring indicates medical facilities where patients were never transferred; transferring, medical facilities that
transferred patients to receiving facilities; and receiving, medical facilities where the patients ultimately died after trans-
fer from a transferring facility. Eleven deaths were not included in the analysis because 3 facilities refused participa-

tion, 5 had no patient records, and 3 were closed.
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ciated with maternal mortality in Ja-
pan. Japan’s obstetricians are distributed
among a large number of small hospi-
tals that typically only have basic labo-
ratory services and often only on a lim-
ited basis. Approximately 40% of Japan’s .
annual deliveries occur in clinics with
19 or fewer beds. Frequently, 1 physi-
cian takes care of all outpatients and in-
patients, including deliveries (range,
100-1000 inpatient deliveries per year),
24 hours per day, 365 days per year.
About 30% of annual deliveries occur
in such small hospitals (mean [SD]
number of general beds, 106 [215]),
staffed by 1 or 2 physicians, where labo-
ratory services are only available dur-
ing the day on weekdays. The remain-
ing 30% of annual deliveries occur in
large hospitals (mean [SD] number of
general beds, 577 [295]). Many of the
obstetrics and gynecology depart-
ments in these hospitals have only 3 to
8 physicians (mean, 4), although in uni-
versity hospitals the range is 10 to 20.
In turn, these physicians take care of
all the outpatients, inpatients, and de-
liveries (usually 300-1500 deliveries per
year) all day and all night throughout
the year. Only a small percentage of
hospitals have 24-hour laboratory ser-
vices and anesthesiology stalffling.
Japan lacks a system to provide
regional, round-the-clock, advanced
care inpatient obstetrics coverage, and
this deficiency may be contributing to
the maternal mortality rate. Among
women receiving medical care, facili-
ties with only 1 obstetrician had the
highestrates of preventable deaths from
all causes and the highest rate for hem-

orrhagic deaths. Moreover, these cri-
teria likely underestimate the magni-
tude of the problem. First, by very
conservative preventability criteria, 72
women died from preventable medi-
cal errors—an additional 32 deaths were
possibly preventable. Second, death cer-
tificate data underestimate maternal
deaths because there is no require-
ment to note recent or current preg-
nancy. Third, the proportion of indi-
rect deaths in our study is lower than
other countries,'** a fact strongly sug-
gesting that some maternal deaths
occurring during the study period were
never identified. Finally, these prob-
lems in underreporting may be exac-
erbated by legal concerns, although the
magnitude of this effect is probably less
important in Japan, which hasaless liti-
gious climate than the United States.

Maternal deaths secondary to hem-
orrhage are the most important cause
of preventable deaths. Almost all of
these could likely have been pre-
vented if the patients had been treated
by more than 1 obstetrician or by an ob-
stetrician with assistance of at least 1
other clinician to manage the nonob-
stetrical aspects of the patient’s care.
Had these 40 hemorrhagic deaths alone
been prevented, there would have been
an estimated reduction in the 2-year
overall maternal mortality rate of 17%
(9.5/100000 to 7.8/100000) and in the
preventable mortality rate of 56% (3.0/
100000 to 1.3/100000).

Maternal mortality has decreased
slightly since the time of the incident
deaths in 1991-1992, for example, the
rate in 1990 was 8.6/100000 (105/

1221585) and in 1995 was 7.2/100000
(85/1187064), although the rate of
potentially preventable causes has not
changed. The maternal mortality rates
attributable to hemorrhage and tox-
emia in 1990 and 1995 were 4.0/
100000 (49/1221585) and 3.9/
100000 (46/1 187 064), respectively. The
decrease occurred primarily in the cat-
egory of deaths attributable to ectopic
pregnancy. The total maternal deaths in
1990 and 1995 were, respectively, 10and
2 deaths secondary to ectopic preg-
nancy, 49 and 46 deaths secondary to
hemorrhage or toxemia, 29 and 19 other
direct obstetric deaths, and 14 and 18
indirect obstetric deaths. The increas-
ingavailability and diffusion over the past
8 years of highly sensitive home preg-
nancy kits and the standard obstetrics
practice of performing ultrasound exami-
nation on virtually all pregnant patients
is believed to have facilitated earlier
detection and treatment of ectopic preg-
narncies and thus reduced the incident
deaths. However, the system of obstet-
ric care has not changed.

Based on above analysis, we believe
that the current Japanese maternal
death rate attributable to hemorrhage
continues to be the most important
cause of preventable maternal mortal-
ity in Japan and that reforming the
medical delivery system could result in
a tangible reduction in maternal mor-
tality. Reducing single obstetrician only
delivery patterns, providing full labo-
ratory services in all hospitals deliver-
ing babies, and establishing regional 24-
hour inpatient obstetrics facilities for
high-risk cases are the most promis-

Table 8. Obstetrics and Anesthesiologist Staffing in Medical Facilities Rendering Treatment During Critical Period of Maternal Death

Preventability, Japan, 1991-1992*

Staffing
f 1
Obstetricians, No. Anesthesiologists, No.
T 1 ]
Maternal Deaths 0 1 2-3 =4 0 1 =2 Total No.

Total in-hospital 8t 90 51 48 184 7 6 197
Unpreventable 6 (75) 47 (52) 34 (67) 38 (79) 115 (63) 5 (71) 5(83) 125
Preventable from all causest 2(25) 43 (48) 17 (33) 10 (21) 69 (38) 2 (29) 1T 72
Preventable from hemorrhage 1(13) 40 (44) 5 (10) 0(0) 43 (23) 2 (29) 1017 46

#*Data are given as No. (%) unless otherwise indicated. For all categories of maternal deaths, percentages are percentage of total deaths in staffing category. Eleven deaths were
not included in the analysis because 3 facilities refused participation, 5 had no patient records, and 3 were closed.

1These women were treated in a medical facility by a physician other than an obstetrician.

}Percentages of preventable deaths are given as percentage of total deaths.
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ing mechanisms for reducing mater-
nal mortality in Japan.

Recommendations for Reducing
Maternal Mortality

The CIMDRG reached the following 4
conclusions. First, there is a need to des-
ignate regional obstetrics medical facili-
ties to provide 24-hour inpatient obstet-
ric coverage and to increase the number
of physicians (especially obstetricians)
on duty in regional facilities. Indepen-
dent analysis concluded that there
should be 14 staff obstetricians per hos-
pital to provide adequate inpatient cov-
erage.*' To achieve sufficient staffing, it
may also be necessary to encourage a
more active role of nonobstetrician ob-
stetric providers such as family physi-
cians and nurse midwives as in many
other parts of the world. Japanese ob-
stetricians and anesthesiologists should
develop regional partnerships whereby
small medical facilities provide local, am-
bulatory care for low-risk pregnant
women, but the patients deliver ata des-
ignated regional medical facility. High-
risk patients, such as women aged 35

CAUSES OF MATERNAL MORTALITY IN JAPAN

years and older, should receive ambu-
latory and inpatient care in designated
regional medical facilities. Selected ob-
stetricians from small medical facilities
should take rotating duty in the desig-
nated regional facilities.

Second, all Japanese hospitals that pro-
vide inpatient care for deliveries should
be staffed with at least 1 obstetrician and
another health provider, eg, an obstetri-
cian or anesthesiologist, competent to
provide nonobstetric medical care. All
obstetric hospitals should be equipped
Lo provide essential laboratory services.
The occurrence of maternal massive
bleeding and respiratory distress are rela-
tively uncommon, but they are treat-
able events, and the same physician
should never serve as the obstetrician and
anesthetist. Separation of these roles
should become the basic community
standard. The Japanese government
needs to develop policies providing finan-
cial incentives for recruiting adequate
numbers of obstetricians and anesthesi-
ologists to regional medical facilities.

Third, all death certificates need to
be completed according to the ICD-10

classification that includes the addi-
tional definitions late maternal death
(“death of a woman from direct or in-
direct obstetric causes greater than 42
days but less than 1 year after termi-
nation of pregnancy™), and pregnancy-
related death (“death of a woman while
pregnant or within 42 days of termi-
nation of pregnancy, irrespective of the
cause of death”).?? Educational efforts
encouraging physicians to report this
information are needed.

Finally, the Japanese government and
the Japanese Society of Obstetrics and
Gynecology need to develop clear com-
munity practice standards that delin-
eate specific staffing and laboratory ser-
vices necessary in each type of medical
facility. To minimize medical errors,
system-based changes are needed.’®
While some maternal deaths are inevi-
table, this systems approach to change
should reduce maternal mortality in

Japan.
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Table 1 Delivery and Cesarean Section per Month in Japan, Iryou Shisetu Chousa
Byouin Houkoku, Ministry of Health, Labor and Welfare, 1999

General Clinics® Total* Annual Total
Hospitals* (per 1 month)  Estimated**®
Delivery (A) 50,959 40,097 91.036 1,092.672
Cesarean section (B) 8,852 4,571 13,423 161,076
B/A Ratio (%) 17.4 11.4 14.7 -

* : Data were recorded from September 1 to 30, 1999.
** ! Total number per 1 month muitiplied by 12.
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Table 2 List of Tragic Outcomes in Cesarean Section (1999 & 2006)

Outcomes Critical Incidents APSSA A&z;l:::;c Principal Causes

1 | Death in O.R. cardiac arrest 4 E | inhaled | surgery massive hemorrhage

2 | Death in O.R. cardiac arrest 3 E | epidural | anesthetic local anesthetic
management intoxication

3 | Death within 7 days| cardiac arrest 2 E | spinal preoperative other cardiovascular
complication

4 | Death within 7 days| cardiac arrest 4 E | other preoperative other
complication

5 | Death within 7 days| serious hypotension| 3 E | inhaled | preoperative hemorrhagic shock
complication

6 | Death within 7 days| serious hypotension| 4 E | inhaled | preoperative subarrachnoid
complication hemorrhage

7 | Death within 7 days| serious hypotension| 5 E | inahaled | preoperative hemorrhagic shock
complication

8 | Death within 7 days| serious hypotension| 2 E | spinal intraoperative pulm. embolism or
pathological event | atonic bleeding

9 | Transfer to cardiac arrest 4E | TIVA preoperative other central nervous

vegetative state complication system disease
n=52,812
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Craniotomy

Thoracic surgery
Cardiovascular surgery
Thoracotomy +laparotomy
Laparotomy

Cesarean section

Head, neck, surgery
Chest, abd. wall, perineum
Spinal surgery

Extremities, periph. vascular
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Fig. 1 Mortality rate due to anesthetic management as to
surgical sites (1999 & 2000).
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Table 3 Principal Causes of All Critical Incidents in
Cesarean Section (1999 & 2000)

Principal Causes Number (%)
Anesthetic management 30 ( 39.0)
Inadequate vigilance 2
Main anesthetic overdose q
High spinal anesthesia 10
Local anesthetic intoxication 2
Hypoventilation 1
Other human factor 4
Equipment failure 1
Drug overdose, selection error 2
Swap drug ampule 1
Inappropriate airway management 1
Inappropriate transfusion/infusion 1
Other 1
Intraoperative pathological events 12 ( 15.6)
Pulmonary embolism 3
Bronchial asthma 2
Central nervous system 1
Anaphylactic shock 2
Myocardial infarction, ischemia, spasm 1
Other 3
Preoperative complications 24 (31.2)
Valbular disease 1
Other cardiovascular 3
Hemorrhagic shock 3
Respiratory complication 2
Metabolic/endocrine disease 3
Subarachnoid hemorrhage 1
Other central nervous system 2
Other 9
Surgery 8 (10.4)
| Massive hemorrhage 8
Other 3( 3.9
Total 77 (100.0)
l‘( .
4) 2ERENEHFHA B 55 SRAEIER OB 2 2 HRAED A (24 4
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Fig. 2 Outcome of cardiac arrest (A) and total critical incidents (B)
in cesarean section (1999 & 2000).
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