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To evaluate influenza disease burden among pregnant women, an epidemiological study using the self-
control method was conducted. Study subjects were 12,838 pregnant women who visited collaborating
maternity hospitals and clinics in Osaka Prefecture, Japan, before the 2013/14 influenza season. As a
study outcome, hospitalization due to respiratory illnesses between the 2010/11 and 2013/14 seasons
was collected from each study subject through a baseline survey at the time of recruitment and a second
survey after the 2013/14 season. The hospitalization rates during pregnancy and non-pregnancy periods
was calculated separately. To compare the hospitalization rate during pregnancy with that during non-
pregnancy within the same single study subject, Mantel-Haenzel rate ratios (RRyy) were calculated.

During the four seasons examined in this study, nine and 17 subjects were hospitalized due to respi-
ratory illnesses during pregnancy and non-pregnancy periods, respectively. The hospitalization rate
was 2.54 per 10,000 woman-months during pregnancy and 1.08 per 10,000 woman-months during
non-pregnancy. The RRyy for the hospitalization rate during pregnancy compared with that during
non-pregnancy was 4.30 (95% confidence interval, 1.96-9.41).

Our results suggest that during the influenza season, pregnant women have a higher risk than non-
pregnant women for hospitalization due to respiratory illnesses. The self-control method appears to be
an appropriate epidemiological method for evaluating the disease burden of influenza among pregnant
women.
© 2017 The Authors. Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND license

(http://creativecommons.org/licenses/by-nc-nd/4.0/).

1. Introduction

severe disease, and the secondary protection of vaccination for
infants under 6 months of age [1]. However, in Japan, during the

In November 2012, the World Health Organization recom-
mended that pregnant women should be the highest priority group
for influenza vaccination. This recommendation was based on
compelling evidence regarding the substantial risk of severe
disease in pregnant women, the effectiveness of vaccines against

Abbreviations: OR, odds ratio; CI, confidence interval.
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1 Other members of the study group are listed in the Appendix.
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influenza A(H1N1)pdmO09 pandemic, influenza-related hospitaliza-
tion reported among pregnant women was only 74 cases [2] (cf.
the number of annual births was 1,070,035 in 2009) [3], which
was lower than that in other countries. Besides, no specific data
regarding seasonal influenza disease burden among pregnant
women has been reported. Therefore, before the highest priority
group for influenza vaccination in Japan can be identified, informa-
tion on seasonal influenza disease burden among pregnant women
must be obtained.

This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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The objective of this study was to investigate whether preg-
nancy is a high risk condition for hospitalization due to severe
influenza. To examine this hypothesis, some might firstly consider
the feasibility of conventional epidemiological methods such as
cohort or case-control studies. In the countries that have estab-
lished databases capable of identifying cohorts and hospitalization
of pregnant women, cohort and case-control studies can be used to
examine our hypothesis. For example, Neuzil et al. conducted a
case-control study using a database of women aged 15-44 years
enrolled in the Tennessee Medicaid program. They found that com-
pared with postpartum women, those at 14-42 weeks’ gestation
had increased odds ratios for influenza-related hospitalization
[4]. However, under the situation that there is no available data-
base for child-bearing aged women and their hospitalization, it is
difficult to conduct such case-control study, and even more cohort
study.

As an alternative, a new epidemiological method called the
“self-control method” has been proposed. The self-control method
is described as a variant of the cohort study; however, as opposed
to a different comparison group, it comprises a comparison of the
person-time experience between the exposed and the unexposed
period within the same study subjects [5]. To date, this study
design has primarily been used to investigate the association
between vaccines and adverse events [6,7]; however, it has also
been widely used to investigate several issues in relation to infec-
tious diseases [8]. To apply the self-control method in an epidemi-
ological study, the study hypothesis needs to satisfy in principle
the following three points: (1) exposure status is changing accord-
ing to the time experience of the subjects; (2) the effect of expo-
sure is transient and only continues for a brief time; and (3)
outcomes must be characterized by an abrupt onset [5]. In our
study hypothesis, pregnancy status (i.e., exposure) varies from
time to time within the subject, and its related effects only con-
tinue within a period of about 10 months. In addition, influenza-
related hospitalization (i.e., outcome) occurs suddenly. Thus, the
self-control method was considered appropriate for investigating
our hypothesis.

Here, we present our experience using the self-control method
to examine whether pregnancy is a high risk condition for
influenza-related hospitalization.

2. Materials and methods
2.1. Study subjects

The Osaka Pregnant Women Influenza Study was conducted at
117 collaborating maternity hospitals and clinics in Osaka Prefec-
ture, Japan. Between September 2013 and January 2014 (i.e.,
recruitment), pregnant women who had been under clinical
follow-up for pregnancy at these hospitals and clinics were invited
to participate in this study. Eligible subjects were women at any
stage of pregnancy at the time of recruitment. A total of 20,420
subjects agreed to participate and were enrolled. All study subjects
verbally provided their informed consent prior to participation.

The study protocol was approved by the Ethics Committees at
the Osaka City University Faculty of Medicine and the collaborating
hospitals, and was performed in accordance with the Declaration
of Helsinki.

2.2. Information collection

To collect information on hospitalization during four influenza
seasons from 2010/11 to 2013/14 as a study outcome, a baseline
and a second survey were conducted on each study subject using

self-administered questionnaires. The baseline survey was carried
out at the time of recruitment. The baseline questionnaire was
composed of items regarding history of influenza vaccination,
physician-diagnosed influenza, and hospitalization (as a study
outcome) since January 2011, as well as the following background
characteristics: demographic factors such as age and date of birth;
gestational week at the time of recruitment, expected delivery
date; height and weight before pregnancy; influenza-related
underlying illnesses before pregnancy (e.g., asthma, chronic respi-
ratory disease, hypertension, heart disease, renal disease, liver dis-
ease, anemia, blood disease, diabetes mellitus, diseases of the
thyroid gland, diseases of the nerve or muscle systems, immunod-
eficiency), underlying illnesses in obstetrics and gynecology
(myoma uteri, endometriosis, ovarian disease, infertility, etc.),
mental disorders, allergic disorders; smoking and alcohol drinking
habits; and duration of residence in Osaka Prefecture. Next, after
the 2013/14 influenza season ended in May 2014, a second survey
was conducted on the study subjects each time they underwent a
regular medical examination for their pregnancy. In the case that
they had already delivered during the season and were not under
clinical follow-up at the hospitals, a questionnaire was sent by
mail to their residence. The questionnaire for the second survey
was composed of items regarding influenza vaccination,
physician-diagnosed influenza, and hospitalization (as a study
outcome) since the time of the baseline survey, and the delivery
date. In both surveys, subjects who answered “hospitalized” were
also asked to provide the reason for hospitalization and the hospi-
tal name.

The self-reported information on hospitalization in these two
surveys was confirmed by hospital records at the reported hospi-
tals. Based on the reported hospital name, we sent the question-
naire to physicians in the hospitals, and collected information for
confirmation, including date of admission, date of discharge, name
of disease that led to hospitalization, and laboratory data at the
time of hospitalization.

In addition, a structured questionnaire, completed by the
obstetrician-in-charge after delivery, was used to collect informa-
tion about the clinical course of pregnancy for each study subject.
The questionnaire gathered information about: pregnancy-induced
complications during pregnancy, pregnancy outcome (i.e., abor-
tion, dead birth, or live birth) and date; and reproductive history
(i.e., parity number, delivery date, and gestational week for older
children).

2.3. Outcome definitions and epidemic

The study outcome was defined as hospitalization due to respi-
ratory illnesses that occurred during an influenza epidemic. The
period of the influenza epidemic was determined using surveil-
lance data from Osaka Prefecture [9-12], and defined as the period
in which the weekly number of influenza patients remained at >5
per sentinel. Based on the epidemic curve (Fig. 1), the epidemic
periods were from the second week to the 17th week of 2011 in
the 2010/11 season, from the second week to the 14th week of
2012 in the 2011/12 season, from the second week to the 12th
week of 2013 in the 2013/14 season, and from the second week
to the 13th week of 2014 in the 2013/14 season.

Hospitalization due to respiratory illnesses was extracted from
all reported hospitalization during the epidemic period when the
following disease names were noted in the hospital records or
reported on the self-administered questionnaires: influenza,
pneumonia, bronchitis, common cold, infectious disease, asthma,
high fever, tonsillitis, otitis media, or sinusitis. The selected disease
names were adapted from those used in the previous studies [4,8].
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Fig. 1. Weekly number of influenza patients reported by sentinels in Osaka Prefecture during influenza seasons.

2.4. Statistical analysis

The number of woman-days for each influenza season was
counted from the beginning of each epidemic period until the date
of hospitalization due to respiratory illnesses or the end of the epi-
demic period, whichever came first. Next, based on the information
regarding the date and gestational week of delivery experiences,
the number of woman-days was divided into pregnancy and
non-pregnancy period for each study subject.

To compare the hospitalization rate between the pregnancy and
non-pregnancy periods within the same single study subject,
Mantel-Haenzel rate ratio (RRyy) and 95% confidence intervals
(CI) were calculated [13,14]. Analyses were conducted using
woman-days, but the results were translated to woman-months
for ease of interpretation. All tests were two-sided. All analyses
were performed using SAS version 9.3 software (SAS Institute,
Cary, NC, USA).

3. Results

Among the 20,420 study subjects enrolled, 12,838 subjects
responded to both the baseline and the second surveys, and
included in the analysis. The characteristics of the subjects are
shown in Table 1. Median age was 32 years, and median gesta-
tional week at the time of recruitment was 23.0 weeks. One third
of the subjects had any underlying illnesses, and the proportion
of subjects with influenza-related underlying illnesses was 15%.
Only a small number of subjects had pregnancy-induced complica-
tions such as hospitalization due to threatened abortion (5%),
hypertension (3%), diabetes (3%), intrauterine growth restriction
(3%) or multiple pregnancy (2%). Most of the subjects had lived
in Osaka Prefecture since three years or more before, suggesting
similar recent exposure to the influenza virus.

The weekly number of influenza patients reported from sen-
tinels in Osaka Prefecture since January 2011 are shown in Fig. 1.
The magnitude and length of the epidemic period in the 2013/14
season was similar to that in the 2012/13 season. The epidemic
in the 2011/12 season was the largest of the 10 most recent sea-
sons, and that in the 2010/11 season was smaller but longer con-
tinuing until May 2011.

Table 2 shows the number of hospitalizations and the hospital-
ization rate in each influenza season according to pregnancy status.
In the 2013/14 season, eight subjects were admitted to hospital
due to respiratory illnesses during pregnancy. The hospitalization
rate was 4.04 per 10,000 woman-months, which was higher than
that during the non-pregnancy period in any of the four influenza
season examined in this study. During the four seasons, a total of
nine subjects were admitted to hospital due to respiratory illness
during pregnancy, whereas 17 were hospitalized during non-
pregnancy. The hospitalization rate was 2.54 per 10,000 woman-
months during pregnancy and 1.08 per 10,000 woman-months
during non-pregnancy. The RRyy for the hospitalization rate dur-
ing pregnancy compared with that during non-pregnancy was
4.30 (95% CI, 1.96-9.41).

When limited to subjects who had lived in Osaka Prefecture
since three years or more before, these results were almost
unchanged. During the four seasons, the hospitalization rate was
2.59 per 10,000 woman-months during pregnancy and 1.04 per
10,000 woman-months during non-pregnancy. The RRyy for hos-
pitalization rate during pregnancy compared with that during
non-pregnancy was 5.17 (95%Cl, 2.14-12.5).

4. Discussion

In this study, which utilized a specific epidemiological tech-
nique called the “self-control method”, we found that the rate of
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Table 1
Baseline characteristics among pregnant women.

Variables N n (%) or median
(range)
Age at the time of recruitment Median 12,838 32.0 (15-51)
(years) (range)
Gestational age at the time of Median 12,831 23.0 (4-42)
recruitment (weeks) (range)
Body mass index before pregnancy Median 12,646 204 (9.1-62.5%)
(kg/m?) (range)
Underlying illnesses before Present 12,838 3978 (31)
pregnancy
Influenza-related Present 12,838 1909 (15)
Obstetrics and gynecology- Present 12,838 2329 (18)
related
Mental disorders Present 12,838 339 (3)
Allergic disorders Present 12,838 53(0.4)
Pregnancy-induced complications
Hospitalization due to Present 11,138 588 (5)
threatened abortion
Pregnancy-induced Present 11,127 375 (3)
hypertension
Gestational diabetes Present 11,152 310 (3)
Intrauterine growth restriction Present 11,135 315(3)
Multiple pregnancy Present 11,186 168 (2)
Intrauterine infection Present 11,128 98 (0.9)
Placenta previa Present 9453 56 (0.5)
Placental abruption Present 11,141 43 (0.4)
Smoking habit
Before pregnancy Present 12,618 2376 (19)
During pregnancy Present 11,974 386 (3)
Drinking habit
Before pregnancy Present 12,613 4790 (38)
During pregnancy Present 11,990 82(0.7)
Duration of residence in Osaka 3yearsor 12,131 11,045 (91)
Prefecture (years) more

2 Including 9 subjects whose body weight before pregnancy was less than 35.0 kg
and 14 subjects whose body weight before pregnancy was more than 100.0 kg.
When excluding these 23 subjects, body mass index before pregnancy ranged from
14.1 to 40.2 kg/m?.

the hospitalization during pregnancy was 4.3 times higher than
that during non-pregnancy. This suggests that pregnant women
are at a higher risk than non-pregnant women for hospitalization
due to respiratory illnesses during the influenza season. To the best
of our knowledge, only one study has applied the self-control
method to investigate hospitalization due to respiratory illnesses
during the influenza season among pregnant women. That study,
which examined data from pregnant women enrolled in the Nova
Scotia Atlee Perinatal Database in Canada, reported that the hospi-
talization rate among pregnant women was 1.7 and 5.1 times
higher during the first and third trimesters, respectively, than that
of the same subjects’ non-pregnancy periods [8]. Other cohort or
case-control studies, as well as those using descriptive epidemiol-
ogy, also found that pregnant women were at 3-22 times higher

Table 2

risk for influenza-related hospitalization [17-19] or ICU hospital-
ization [15-17] compared with non-pregnant women. Taken
together, the self-control method seemed to provide comparable
results to those using other study designs, and the results from
all of these studies suggest that pregnancy is a risk factor for
influenza-related hospitalization.

Regarding possible causal mechanisms, a previous study sug-
gested that during pregnancy, the immune system adapts to toler-
ate a genetically foreign fetus, and this immunologic adaptation
results in an increased risk for influenza-related complications.
Another possible interpretation is that physiological changes dur-
ing pregnancy, including increased heart rate, stroke volume, oxy-
gen consumption, and decreased lung capacity might put women
at an increased risk for severe influenza illness [20-22]. Therefore,
our results seem reasonable in terms of the mechanisms.

However, in our study, the observed hospitalization rate during
pregnancy was 2.54 per 10,000 woman-months, and that during
non-pregnancy was 1.08 per 10,000 woman-months; these rates
were lower than those reported in other countries [4,8]. For exam-
ple, the Canadian study reported that the hospitalization rate (per
10,000 woman-months) among women without comorbidities was
2.4 during the first trimester, 3.0 during the second trimester, 7.4
during the third trimester, and 1.4 during non-pregnancy [8]. The
discrepancy in the results between our study and the Canadian
study might be partly explained by the estimated influenza vacci-
nation coverage among the study subjects. In the Canadian study,
only 2.6% of pregnant women and 6.7% of non-pregnant women
were immunized [8], whereas vaccination coverage in our study
subjects was estimated to be 45% in the 2013/14 season, 38% in
the 2012/13 season, and 37% in the 2011/12 season. Therefore,
the relatively higher vaccination coverage among our study sub-
jects might have led to lower hospitalization rates, irrespective of
pregnancy status.

Our study had several methodological advantages. First, in the
self-control method, since hospitalization rates during pregnancy
and non-pregnancy were compared in the same study subjects,
the effect of confounding factors would be almost negligible. Sec-
ond, the information on hospitalization rates was highly reliable,
because the accuracy of the data on reported hospitalization was
guaranteed by contacting the relevant hospital of admission. In
fact, we were able to obtain the information from their hospital
records in 69% of the reported hospitalizations. The information
obtained from their hospital records proved the reported hospital-
ization to be right through the agreement of data on admission
date and disease name led to hospitalization for almost all verified
hospitalizations. Third, since we enrolled women from a single pre-
fecture, our study subjects are expected to have shared a similar
exposure to the influenza virus.

However, when interpreting the present results, the following
limitations should be kept in mind. First, the self-control method
could not control the effect of time-dependent factors, although

Hospitalization due to respiratory illnesses during influenza season according to pregnancy status.

Influenza season Pregnancy status

Observation period (woman-months)

No. of hospitalizations Rate per 10,000 woman-months

2013/14 Pregnant 19,785
Nonpregnant 18,712
2012/13 Pregnant 4398
Nonpregnant 34,109
2011/12 Pregnant 3874
Nonpregnant 47,464
2010/11 Pregnant 7418
Nonpregnant 57,186
2010/11~2013/14 Pregnant 35,475
Nonpregnant 157,471

4.04
1.07
0

1.17
2.58
1.05
0

1.05
2.54
1.08

- O O U= hON O

~
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some behaviors or situations might differ between the pregnancy
and non-pregnancy periods. For example, pregnant women typi-
cally avoid going to crowded places where many people mingle.
These health-conscious behaviors during pregnancy, if any, could
be expected to result in an underestimation of the association
between pregnancy and the risk of hospitalization due to respira-
tory illnesses. Second, since the present study subjects were preg-
nant women under clinical follow-up before the 2013/14 season,
their pregnancy period occurred during the 2013/14 season. In
other words, if they were pregnant for the first time in the
2013/14 season, their data during the previous seasons (i.e., the
2010/11 to 2012/13 seasons) only contributed to those during
the non-pregnancy period in the 2010/11 to 2012/13 seasons.
Thus, fewer pregnancies were observed in the 2010/11 to
2012/13 seasons, which resulted in fewer hospitalized cases and
unstable hospitalization rates during pregnancy in the 2010/11
to 2012/13 seasons. On the other hand, most of the pregnancy per-
iod were concentrated in the 2013/14 influenza season, and thus
the hospitalization rate during pregnancy was likely affected by
the influenza activity in the 2013/14 season. In that situation, if
the 2013/14 season was a larger epidemic season than the other
seasons examined in this study, we would not be able to interpret
whether the higher hospitalization rate observed during pregnancy
was explained by the pregnancy status itself or by the larger influ-
enza epidemic in the 2013/14 season. Fortunately, however, the
magnitude of influenza epidemic in the 2013/14 season was simi-
lar to that in the 2012/13 season, and was smaller than that in the
2011/12 season. In addition, the hospitalization rate during the
pregnancy period in the 2013/14 season was higher than that dur-
ing the non-pregnancy period in any of the past three seasons,
including the 2011/12 season, which was the largest epidemic in
the past 10 seasons. Thus, it is not conceivable that the magnitude
of influenza epidemic was enough to explain the observed risk of
hospitalization during pregnancy. Third, although our results sug-
gested that pregnancy was a high risk condition for hospitalization
due to respiratory illnesses, the magnitude of this risk may be
biased upward if clinicians had a lower threshold for admitting
pregnant women as a precaution. However, this upward bias could
also have occurred even in the other study designs unless care pro-
viders have identical thresholds for admitting pregnant women.
Fourth, the outcome of the present study, hospitalization due to
respiratory illnesses during an influenza epidemic, might be less
specific to influenza compared with laboratory confirmation, and
thus some outcome misclassification might be concerned. How-
ever, we considered that this misclassification, if any, should not
differ between those in the pregnancy and non-pregnancy periods.
Such misclassification, if any, could be expected to result in an
underestimation of the association between pregnancy and the risk
of hospitalization because of the diluting effect, and was therefore
considered not to materially affect the validity of the present
results. Finally, since the study subjects were pregnant women
under clinical follow-up at hospitals in Osaka Prefecture, there
may be some concern about the generalizability of the study
results. Therefore, additional studies in other areas or influenza
seasons would be desirable to confirm the validity of the present
results.

Despite these limitation, the results of our study using the self-
control method support previous findings that pregnancy is a high
risk condition for hospitalization due to respiratory illnesses dur-
ing the influenza season. Although the self-control method is used
less frequently than other epidemiological methods such as cohort
or case-control studies, our results suggest that the self-control
method is appropriate for evaluating seasonal influenza disease
burden among pregnant women.
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Appendix A

Other members in the Osaka Pregnant Women Influenza Study
Group are as follows (shown in alphabetical order of the affilia-
tion): Shiro Imai (Department of Gynecology and Obstetrics, Aizen-
bashi Hospital), Eiko Akagaki (Akagaki Ladies Clinic), Mariko Akai
(Akai Maternity Clinic), Yoshitsune Azuma (Azuma Ladies Clinic),
Shinichi Hamada (Department of Obstetrics and Gynecology, Bell
Land General Hospital), Satoru Motoyama (Department of Obstet-
rics and Gynecology, Chibune General Hospital), Hiroko Chimori
(Chimori Medical Clinic), Shoko Nakagawa (Department of Obstet-
rics and Gynecology, Fuchu Hospital), Takehiko Fukuda (Fukuda
Lady’s Clinic), Masahisa Hagiwara (Hagiwara Clinic), Hideto Okuda
(Hamada Women’'s Hospital), Takuro Hamanaka (Hamanaka
Obstetrics and Gynecology), Seiichi Yamamasu (Obstetrics and
Gynecology, Hannan Chuo Hospital), Kenji Hirota (Obstetrics and
Gynecology, Hanwasumiyoshi General Hospital), Masataka Oku
(Obstetrics and Gynecology, Higashi Osaka City General Hospital),
Keizo Hiramatsu (Hiramatsu Obstetrics and Gynecology Clinic),
Masanori Hisamatsu (Hisamatsu Maternity Clinic), Yasushi lijima
(Iijima Women's Hospital), Mikio Takehara (Department of Obstet-
rics and Gynecology, Ikeda City Hospital), Somei Ikeda (Ikeda OB/
GYN Clinic), Takeshi Inoue (Inoue Lady’s Clinic), Eriko Yamashita
(Ishida Hospital), Aisaku Fukuda (The Centre for Reproductive
Medicine and Infertility, IVF Osaka Clinic), Itsuko Iwata (Iwata
Clinic), Junko Nishio (Department of Obstetrics and Gynecology,
Izumiotsu Municipal Hospital), Tateki Tsutsui (Department of
Obstetrics and Gynecology, Japan Community Healthcare Organi-
zation Osaka Hospital), Kenji Yamaji (Kajimoto Clinic), Takao
Kamiya (Kamiya Ladies Clinic), Atsushi Kasamatsu (Department
of Obstetrics and Gynecology, Kansai Medical University Hirakata
Hospital), Tatsuya Nakajima (Department of Obstetrics and Gyne-
cology, Kansai Medical University Takii Hospital), Kanji Kasahara
(Kasahara Clinic), Kenjitsu Kasamatsu (Kasamatsu Obstetrics and
Gynecology/Pediatrics), Kawabata Ryoichi (Kawabata Lady’s
Clinic), Kawabata Kazume (Kawabata Woman’s Clinic), Kozo Kad-
owaki (Department of Obstetrics and Gynecology, Kawachi General
Hospital), Hiroshi Nomura (Kawashima Ladies Clinic), Tomoyuki
Kikuchi (Kikuchi Ladies Clinic), Ayako Suzuki (Department of
Obstetrics and Gynecology, Kinki University), Tadayoshi Nagano
(Department of Obstetrics and Gynecology, Kitano Hospital),
Yoshitsugu Komeda (Komeda Ladies Clinic), Ryousuke Kondo
(Kondo Ladies Clinic), Shinjin Konishi (Konishi Ladies Clinic), Hideo
Takemura (Kosaka Womens Hospital), Masako Kasumi (Masako
Ladies Clinic), Kazuo Masuhiro (Masuhiro Maternity Clinic), Ryoji
Ito (Department of Obstetrics and Gynecology, Matsushita Memo-
rial Hospital), Yoshiki Sakamoto (Department of Obstetrics and
Gynecology, Mimihara General Hospital), Kouzo Hirai (Minami-
Morimachi Ladies Clinic), Yoshimitsu Yamamoto (Department of
Obstetrics and Gynecology, Minoh City Hospital), Yoshitaka Kariya
(Minoh Ladies Clinic), Osamu Misaki (Misaki Clinic), Akira Miyake
(Miyake Clinic), Yasuko Osako (Mom Women'’s Clinic Osako),
Masao Mori (Mori Obstetrics and Gynecology Clinic), Keizo Naka
(Naka Ladies Clinic), Yasumasa Tokura (Nakai Clinic), Jun
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Yoshimatsu (Department of Perinatology and Gynecology, National
Cerebral and Cardiovascular Center), Keiji Tatsumi (Department of
Obstetrics and Gynecology, National Hospital Organization Osaka
National Hospital), Takayoshi Kanda (Department of Obstetrics
and Gynecology, National Hospital Organization Osaka Minami
Medical Center), Masahiro Nishikawa (Nishikawa Ladies Clinic),
Sekio Nishimoto (Nishimoto Ladies Clinic), Yoshihiro Nishioka
(Nishioka Clinic), Takao Funato (Department of Obstetrics and
Gynecology, Nissay Hospital), Kouichi Nozaki (Nozaki Ladies
Clinic), Gengo Ohira (Ohira Ladies Clinic), Yoshiyuki Okamura
(Okamura Ladies Clinic), Yuzo Oga (Oga Clinic), Osamu Nakamoto
(Department of Obstetrics and Gynecology, Osaka City General
Hospital), Shinichi Nakata (Department of Obstetrics and Gynecol-
ogy, Osaka City Juso Hospital), Tetsuo Nakamura (Department of
Obstetrics and Gynecology, Osaka City Sumiyoshi Hospital), Masa-
hiko Takemura (Department of Obstetrics and Gynecology, Osaka
General Medical Center), Toshiyuki Sadou (Department of Obstet-
rics and Gynecology, Osaka Gyoumeikan Hospital), Nobuaki Mit-
suda (Department of Obstetrics, Osaka Medical Center and
Research Institute for Maternal and Child Health), Daisuke Fujita
(Department of Obstetrics and Gynecology, Osaka Medical Col-
lege), Koji Hisamoto (Department of Obstetrics and Gynecology,
Osaka Police Hospital), Shinobu Akada (Department of Obstetrics
and Gynecology, Osaka Prefectural Medical Center for Respiratory
and Allergic Diseases), Takafumi Nonogaki, Chinami Horiuchi
(Department of Obstetrics and Gynecology, Osaka Red Cross Hospi-
tal), Yasuhiko Shiki (Department of Obstetrics and Gynecology,
Osaka Rousai Hospital), Tadashi Kimura (Department of Obstetrics
and Gynecology, Osaka University Graduate School of Medicine),
Koutaro Kitamura (Obstetrics and Gynecology, PL Hospital), Kazu-
hide Ogita (Department of Obstetrics and Gynecology, Rinku Gen-
eral Medical Center), Shigeki Matsuo (Saint Barnabas Hospital),
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