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The risk factors for labor onset hypertension

Yasumasa Ohno1, Mikio Terauchi1, Koji Tamakoshi2, Arihiro Shiozaki3 and Shigeru Saito3

Our aim was to clarify the perinatal outcomes of and risk factors for hypertension that is first detected after labor onset (labor

onset hypertension, LOH), which may be a risk factor for eclampsia and stroke during labor. A total of 1349 parturient women

who did not exhibit preeclampsia or gestational hypertension prior to labor were examined. The patients were classified into four

groups: the normotensive (n=1023) (whose systolic blood pressure (SBP) remained below 140mmHg throughout labor), mild

LOH (n=241) (whose maximum SBP during labor ranged from 140 to 159mmHg), severe LOH (n=66) (whose maximum

SBP during labor ranged from 160 to 179mmHg) and emergent LOH groups (n=19) (whose maximum SBP during labor was

greater than 180mmHg). The perinatal outcomes and patient characteristics of the four groups were compared. Twenty-four

percent of the pregnant women who remained normotensive throughout pregnancy developed hypertension during labor. One of

the patients in the emergent LOH group developed eclampsia. The blood pressure at delivery and frequencies of hypotensor use,

interventional delivery and low Apgar scores differed significantly among the four groups. The following risk factors for severe/

emergent LOH were extracted: being over 35 years old, a body mass index at delivery of 430, an SBP at 36 weeks’ gestation of

130–134mmHg, an SBP at admission of 130–139mmHg, proteinuria (a score of 2+ on the dipstick test) and severe edema.

The risk factors for severe/emergent LOH were identified in this study. In high risk cases, repeatedly measuring maternal blood

pressure during delivery might help detect critical hypertension early.
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INTRODUCTION

Eclampsia and stroke during pregnancy are major causes of maternal
and neonatal death in many countries.1–3 Women are at a greater risk
of stroke during late pregnancy, delivery and the postpartum period,
which highlights the importance of blood pressure management
during the period around delivery.4,5 When pregnant women are
diagnosed with preeclampsia before the onset of labor, careful blood
pressure management can be initiated.6 Alternatively, we have
experienced cases in which pregnant women remained normotensive
throughout pregnancy but then developed hypertension during
labor.7–10 These patients might be at risk for eclampsia or stroke
during labor. Our recent study showed that 37% of eclampsia episodes
and 18% of pregnancy-associated strokes occur during labor.11 In
addition, hypertension was not observed before labor onset in 55%
(41/75 cases) of patients who developed eclampsia and 56% (5/9 cases)
of those who suffer strokes during labor (Ohno Y, 2015, manuscript in
preparation). Lao et al.12 also demonstrated that hypertension was not
detected before labor onset in 53% (10/19 cases) of cases of eclampsia
during labor. Nevertheless, a survey we conducted in Aichi prefecture,
Japan, in 2012, showed that only 53% of medical institutions
measured every patient’s blood pressure during labor.11 However,
the abovementioned findings suggest that clinicians should monitor
blood pressure during labor in all cases. Labor onset hypertension
(LOH) might have a different pathophysiology from gestational

hypertension or preeclampsia that develops before labor onset.10

However, it is not currently classified as an independent condition.
In addition, the limited amount of data available about LOH and the
blood pressure changes that occur during labor make it difficult to
establish management strategies for LOH. In the present study, we
examined the changes in maternal blood pressure induced during
labor and the clinical significance of LOH as well as studied the risk
factors for LOH.

METHODS

Subjects
To increase the amount of data available on the blood pressure changes that
occur during labor, we studied 1349 Japanese pregnant women who delivered
their babies at the Ohno Ladies Clinic without any complications or
preeclampsia between June 2009 and December 2011. Pregnant women who
developed complications, such as gestational hypertension or preeclampsia
before the onset of labor, were moved to more intensive medical facilities and
excluded from the present study. In addition, the subjects were restricted to
women who delivered their babies at term. Patients with diabetes, chronic
smokers and habitual drinkers were also excluded. During delivery and at each
routine prenatal check-up, maternal blood pressure was measured in the right
upper arm using an automated sphygmomanometer (HEM7300W, OMRON
Healthcare, Tokyo, Japan) while the subject was in the supine position.
The OMRON7300W passed both phases of the European Society of Hyperten-
sion validation protocol in tests involving women alone and both men and
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women.13 The OMRON7300W is used in combination with the OMRON-MIT
system, which has been demonstrated to produce accurate readings in pregnant
women, including those with preeclampsia.14 Blood pressure was measured at
admission, every 2 h (or at shorter intervals) during labor, just after delivery,
and at 1 and 2 h after delivery. If a patient’s systolic blood pressure (SBP)
reached ⩾ 140mmHg, their blood pressure was measured again within 30min.
LOH was diagnosed when SBP measurements of ⩾ 140mmHg were obtained
on at least two occasions after the onset of labor in a patient who was
previously normotensive. We explained the study contents to all of the patients
and obtained their consent, and the study protocol was approved by the
institutional review board of Toyama University.
The patients were classified into four groups: the normotensive group, whose

SBP remained below 140mmHg throughout labor; the mild LOH group,
whose maximum SBP during labor ranged from 140 to 159mmHg; the severe
LOH group, whose maximum SBP during labor ranged from 160 to
179mmHg; and the emergent LOH group, whose maximum SBP during
labor was greater than 180mmHg.
The following perinatal parameters were compared among the four groups:

the Apgar score, birth weight, umbilical arterial pH, delivery mode, hypotensor
usage and postpartum blood pressure. An interventional delivery included
emergency cesarean sections and vacuum extractions. To examine the back-
ground factors associated with the onset of LOH, the following patient
characteristics were also compared among the groups: age, parity, body mass
index (BMI), a family history of hypertension, prenatal blood pressure, prenatal
urinary protein concentration and blood parameters, including the WBC count,
hematocrit level and platelet count. The degree of proteinuria was assessed by

subjecting spot urine samples to a dipstick test (Uristics, Siemens Healthcare,
Tokyo, Japan).

Statistical analysis
Statistical analyses were performed using a one-way analysis of variance,
chi-square test or multivariate logistic regression analysis involving a forward
stepwise selection procedure. P-values ofo0.05 were considered significant. All
statistical analyses were performed using the SPSS software (version 21.0; IBM
Japan, Tokyo, Japan).

RESULTS

There were 1023 (76%), 241 (18%), 66 (5%) and 19 (1%) patients in
the normotensive, mild LOH, severe LOH and emergent LOH groups,
respectively. Alternatively, when blood pressure on admission was
used to classify the patients into the same four groups, there were
1226 (91%), 111 (8%) and 12 (1%) patients in the normotensive, mild
LOH and severe LOH groups, respectively. Of the 1226 patients who
displayed normal blood pressure on admission, 160 (13%), 34 (3%)
and 9 (1%) demonstrated mild hypertension, severe hypertension and
emergent hypertension, respectively, during the period between
admission and delivery.
The maternal age, pre-pregnancy BMI, BMI at delivery and

frequency of a family history of hypertension differed significantly
among the four groups (Table 1).

Table 1 Patients’ characteristics

Normotensive (n=1023) Mild LOH (n=241) Severe LOH (n=66) Emergent LOH (n=19) P (d) P (t)

Age 30.2±4.0 30.8±4.1 31.9±4.2 31.1±3.9 o0.01 o0.01

Primipara 457 (44.7%) 112 (46.5%) 32 (48.5%) 14 (73.7%) 0.08 0.06

BMI (before pregnancy) 20.2±2.2 20.7±3.1 20.8±3.9 22.4±3.9 o0.01 o0.01

BMI (at delivery) 24.1±2.3 24.8±2.9 25.2±2.9 26.5±3.4 o0.01 o0.01

Family history of HT 227 (22.2%) 74 (30.7%) 28 (42.4%) 6 (31.6%) o0.01 o0.01

Abbreviations: BMI, body mass index; HT, hypertension; LOH, labor onset hypertension; P (d), P-value for difference; P (t), P-value for trend.

Table 2 Antenatal findings

Normotensive (n=1023) Mild LOH (n=241) Severe LOH (n=66) Emergent LOH (n=19) P(d) P(t)

SBP
20 weeks 106.3±10.7 110.7±11.3 109.8±11.5 110.7±10.0 o0.01 o0.01

24 weeks 106.4±10.8 111.6±11.2 112.8±11.6 114.9±8.6 o0.01 o0.01

28 weeks 106.8±10.3 110.6±10.9 112.2±10.5 114.5±10.5 o0.01 o0.01

32 weeks 107.6±10.0 112.3±10.9 114.9±11.6 119.1±8.7 o0.01 o0.01

36 weeks 109.6±10.5 115.1±11.4 118.2±12.0 121.7±9.6 o0.01 o0.01

37 weeks 110.0±10.5 115.5±11.1 120.7±10.7 120.5±9.1 o0.01 o0.01

38 weeks 110.9±10.0 116.5±11.2 120.3±10.5 123.1±10.0 o0.01 o0.01

39 weeks 111.6±10.0 116.3±11.0 124.1±10.3 128.0±6.0 o0.01 o0.01

1 week before delivery 111.5±10.4 117.0±11.2 123.0±9.4 125.6±9.0 o0.01 o0.01

UP (+) 169 (16.5%) 57 (23.7%) 25 (37.9%) 4 (21.1%) o0.01 o0.01

UP (2+) 19 (1.9%) 10 (4.1%) 11 (16.7%) 2 (10.5%) o0.01 o0.01

UP (2+) within the week before delivery 2 (0.2%) 9 (3.7%) 8 (12.1%) 2 (10.5%) o0.01 o0.01

Edema 151 (14.8%) 46 (19.1%) 24 (36.4%) 6 (31.6%) o0.01 o0.01

WBC, per μl (30 weeks) 8278±1772 8308±1815 8474±2001 9252±1605 0.11 0.07

Ht (30 weeks) 33.8±2.8 33.8±3.1 33.7±2.7 34.7±2.7 0.63 0.57

PLT (30 weeks) 244.5±50.6 249.2±49.6 251.2±58.4 253.3±52.2 0.41 0.10

WBC, per μl (37 weeks) 7760±1790 7411±1755 7365±1914 8153±2056 o0.05 0.05

Ht (37 weeks) 33.1±2.6 33.4±2.7 33.0±2.3 34.4±1.6 0.07 0.06

PLT (37 weeks) 241.1±55.7 241.7±52.6 241.5±53.9 240.2±56.3 0.99 0.93

Abbreviations: Ht, hematocrit (g dl−1); LOH, labor onset hypertension; P(d), P-value for difference; P(t), P-value for trend; PLT, platelet count (103 per μl); SBP, systolic blood pressure; UP, urinary
protein score (Tes-Tape).
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For the subjects’ antenatal findings, the SBP values recorded
between 20 and 39 weeks’ gestation, WBC count at 37 weeks’
gestation, frequency of urinary protein positivity during pregnancy
and frequency of severe edema during pregnancy differed significantly
among the four groups (Table 2).
Regarding the subjects’ perinatal outcomes, the SBP at delivery, at 1

and 2 h after delivery, and during the postpartum period as well as the
frequencies of hypotensor use and interventional delivery differed
significantly among the four groups. The hypotensors used during
delivery included oral hydralazine (in two patients with mild LOH)
and i.v. nicardipine (in six patients with severe LOH and seven
patients with emergent LOH). One of the patients in the emergent
LOH group developed eclampsia during labor. In the emergent LOH
group, seven patients delivered their babies via vacuum extraction or
cesarean section because of eclampsia (one case), hypertension (seven
cases), severe headache (three cases), frequent vomiting (one case)
and/or a non-reassuring fetal status (three cases). The Apgar scores (at
1 min and 5min) for the newborn babies also differed significantly
among the four groups, although the inter-group differences in these
parameters were not as significant as those for the abovementioned
parameters. However, the birth weight and umbilical arterial blood pH
did not differ significantly among the four groups (Table 3).
The multivariate analysis extracted the following parameters as risk

factors for severe/emergent LOH: being 35 years or older (odds ratio
(OR): 2.38, 95% confidence interval (CI): 1.19–4.77), having a BMI at
delivery of ⩾ 30 (OR: 2.85, 95%CI: 1.04–7.79), having an SBP at
36 weeks’ gestation of 130–134mmHg (OR: 3.10, 95%CI: 1.27–7.53),
having an SBP at admission of 130–134mmHg (OR: 4.00, 95%CI:
2.08–7.69), having an SBP at admission of 135–139mmHg (OR: 17.0,
95%CI: 9.37–31.0), having a urinary protein score of 2+ during
pregnancy (OR: 4.82, 95%CI: 1.92–12.1) and having severe edema
during pregnancy (OR: 1.78, 95%CI: 1.01–3.16) (Table 4). Although a
family history of hypertension (OR: 2.13, 95%CI: 1.36–3.36), a

pre-pregnancy BMI of o25 (OR: 6.91, 95%CI: 2.77–17.2) and an
SBP at 36 weeks’ gestation of 135–139mmHg (OR: 4.41, 95%CI:
1.74–11.1) were extracted as risk factors for severe/emergent LOH in
the univariate analysis, they were not extracted as risk factors in the
multivariate analysis (Table 4).

DISCUSSION

In the present study, 24% of the pregnant women who remained
normotensive throughout pregnancy developed maternal hypertension
during labor. Of these, 5% and 1% developed severe and emergent
hypertension, respectively. In addition, 17% of the patients who
displayed normal blood pressure upon admission developed hyperten-
sion during labor. These findings confirm the existence of LOH.
Therefore, clinicians should monitor maternal blood pressure carefully
during labor, even in patients who are normotensive throughout
pregnancy. We classified the study subjects into four groups on the
basis of their SBP rather than their diastolic blood pressure.
Preeclampsia and gestational hypertension have been defined as having
an SBP of 4140mmHg or a diastolic blood pressure of 490mm
Hg.6 Recent reports have suggested that SBP is a more important
determinant of future cardiovascular and cerebrovascular events than
diastolic blood pressure.15,16 In fact, Martin et al.17 suggested that a
paradigm shift toward a focus on SBP instead of diastolic blood
pressure might be necessary to prevent eclampsia and/or pregnancy-
associated stroke. In our study, SBP at delivery and during the
postpartum period as well as the frequency of hypotensor use differed
significantly among the four groups. A maternal age of 435 years, a
BMI of 430 at delivery, an SBP level of 4130mmHg at 36 weeks’
gestation and at hospitalization, urinary protein positivity (a score of
2+ on a dipstick test) during pregnancy, and severe edema during
pregnancy were found to be risk factors for severe and emergent LOH.
Furthermore, LOH developed in 90% (19/21 cases) of the patients
who displayed urinary protein scores of 2+ within the week before

Table 3 Perinatal outcomes

Normotensive (n=1023) Mild LOH (n=241) Severe LOH (n=66) Emergent LOH (n=19) P(d) P(t)

SBP
At admission 118.0±10.6 130.0±14.2 140.7±16.3 137.5±16.6 o0.01 o0.01

Max SBP

During labor 122.1±10.4 146.9±8.1 167.2±7.9 192.7±13.7 o0.01 o0.01

At delivery 120.6±12.0 129.7±13.7 139.7±18.6 145.2±25.1 o0.01 o0.01

1 h after delivery 113.9±11.5 121.1±12.2 128.1±14.2 127.4±12.9 o0.01 o0.01

2 h after delivery 112.9±11.3 129.7±13.7 128.0±14.4 125.8±14.0 o0.01 o0.01

1 day postpartum 111.0±11.4 120.7±15.0 127.3±16.5 126.6±16.7 o0.01 o0.01

2 days postpartum 114.3±12.7 121.9±15.2 131.7±16.3 132.8±18.1 o0.01 o0.01

3 days postpartum 116.9±13.0 127.0±17.7 137.3±20.1 140.3±18.2 o0.01 o0.01

4 days postpartum 119.2±13.7 128.9±18.6 138.0±21.4 139.1±17.7 o0.01 o0.01

Hypotensor use
During labor 0 (0%) 2 (0.8%) 6 (9.1%) 7 (36.8%) o0.01 o0.01

Postpartum 18 (1.8%) 23 (9.5%) 13 (19.7%) 4 (22.2%) o0.01 o0.01

Birth weight 3065±349 3037±341 3024±304 3112±310 0.50 0.39

AS (1min) 9.71±0.73 9.68±0.85 9.68±0.83 9.11±1.37 o0.01 o0.05

AS (5min) 9.94±0.29 9.90±0.57 9.88±0.38 9.63±0.68 o0.01 o0.01

Umbilical arterial pH 7.31±0.20 7.32±0.07 7.31±0.07 7.27±0.08 0.74 0.71

Interventional delivery 116 (11.3%) 29 (12.0%) 12 (18.2%) 7 (36.8%)a o0.01 o0.01

Eclampsia 0 0 0 1

Abbreviations: AS, Apgar score; LOH, labor onset hypertension; P(d), P-value for difference; P(t), P-value for trend; SBP, systolic blood pressure.
aIn the emergent LOH group, seven babies were delivered by interventional delivery because of eclampsia (one case), hypertension (seven cases), severe headache (three cases), frequent vomiting
(one case) and/or a non-reassuring fetal status (three cases).
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delivery (Table 3). Proteinuria (a score of 2+ on a dipstick test) was
also found to be a significant risk factor (OR: 4.82) for LOH (Table 4).
Previous studies have indicated that 8–10% of eclamptic patients
exhibit proteinuria without hypertension within the week before the
onset of eclampsia.1,2 Morikawa et al.18 reported that 50% of pregnant
women that develop new-onset proteinuria in the absence of
hypertension progress to preeclampsia within 3 weeks. In addition,
we found that the postpartum blood pressure of the LOH group was
significantly higher than that of the normotensive group. These
findings suggest that LOH is the dominant risk factor for postpartum
hypertension.
The main strength of our study is that it is the first to investigate

LOH as an independent condition in detail. The first limitation of this
study is that all the subjects were Japanese. In addition, the study
population was not very large and exhibited relatively good outcomes
(except for the patient who developed eclampsia). Therefore, our
results cannot be extrapolated to non-Japanese populations. Further
studies of the impact of LOH on maternal outcomes are necessary.
The second limitation of our study is that LOH includes both labor
onset preeclampsia and labor onset gestational hypertension. The
hypertensive disorders that occur during pregnancy have been
classified into gestational hypertension, preeclampsia, chronic hyper-
tension and superimposed preeclampsia.6,19 The diagnostic criteria for
preeclampsia include hypertension (more than 140/90mmHg) and
proteinuria (more than 300mg per day, a urinary protein to creatinine
ratio of more than 0.3, or a score of 1+ on a dipstick test).6,19

Preeclampsia is associated with worse perinatal outcomes than
gestational hypertension.6,19,20 In previous studies,7–10 however, all
examinations were performed without the subjects first being classified
into gestational hypertension and preeclampsia groups. In our study,

LOH included both labor onset gestational hypertension and labor
onset preeclampsia. The diagnostic criteria for labor onset preeclamp-
sia should include a urinary protein score of 1+ on a dipstick test at
admission. We did not classify our patients using this criterion because
not all of the subjects underwent urinary protein tests at admission. In
the future, it will be necessary to examine LOH by reclassifying it into
labor onset gestational hypertension and labor onset preeclampsia
according to the amount of urinary protein detected at admission.
Strokes during pregnancy are associated with extremely significant

risks for both the mother and child.3,21,22 The incidence rate of
pregnancy-related strokes is 20–25/100 000 deliveries.23–25 Maternal
strokes are associated with a mortality rate of 9–38%.23,24,26–28

Pregnant women might have a greater risk of strokes around delivery.
Ten percent of labor-associated strokes occur antenatally, 40% occur
during delivery, and 50% develop during the postpartum period.4 Our
previous survey, which was conducted in Japan, revealed that 37% of
eclampsia episodes and 18% of pregnancy-associated strokes occur
during labor.11 Hypertension is not observed before labor onset in
55% (41/75 cases) of cases of eclampsia and 56% (5/9 cases) of cases
of stroke during labor (Ohno Y, 2015, manuscript in preparation). Lao
et al.12 also demonstrated that hypertension is not observed before
labor onset in 53% (10/19 cases) of cases of eclampsia during labor. In
addition, Suzuki et al.29 reported that three out of eight eclamptic
episodes occurred during labor and that two cases were derived from
LOH. A Japanese nationwide survey found that approximately 27%
(66/246 cases) of eclamptic episodes involved patients who displayed
elevated blood pressure at delivery without any prior symptoms of
hypertension or proteinuria.30 On the basis of these findings, LOH
might be a risk factor for eclampsia and stroke during labor. Thus, the
above studies highlight the importance of maternal blood pressure

Table 4 Risk factors for severe and emergent LOH

Prevalence Crude OR (95%CI) Adjusted OR (95%CI)

Age o30 23/559 (4.1%) 1.00 1.00

30o age o35 37/569 (6.5%) 1.62 (0.95–2.77) 1.57 (0.86–2.86)

Age 435 25/221 (11.3%) 2.97 (1.65–5.36)** 2.38 (1.19–4.77)*

Multipara 39/734 (5.3%) 1.00 1.00

Primipara 46/615 (7.5%) 1.44 (0.93–2.24) 1.70 (0.99–2.90)

BMI before pregnancy o18.5 10/280 (3.6%) 1.00

18.5 oBMI before pregnancy o25 64/1015 (6.3%) 1.82 (0.92–3.59)

BMI before pregnancy 425 11/54 (20.4%) 6.91 (2.77–17.2)**

BMI at delivery o25 44/899 (4.9%) 1.00 1.00

25o BMI at delivery o30 33/413 (8.0%) 1.69 (1.06–2.69)** 1.51 (0.87–2.60)

BMI at delivery 430 8/37 (21.6%) 5.36 (2.32–12.4)** 2.85 (1.04–7.79)*

Family history of HT (− ) 51/1014 (5.0%) 1.00

Family history of HT (+) 34/335 (10.1%) 2.13 (1.36–3.36)**

Max SBP at 36 week o130 68/1267 (5.4%) 1.00 1.00

130o Max SBP at 36 week o135 10/43 (23.3%) 5.34 (2.53–11.3)** 3.10 (1.27–7.53)*

135o Max SBP at 36 week o140 6/30 (20.0%) 4.41 (1.74–11.1)** 2.08 (0.64–6.79)

Max SBP at admission o130 22/1014 (2.2%) 1.00 1.00

130o Max SBP at admission o135 21/210 (10.0%) 5.01 (2.70–9.29)** 4.00 (2.08–7.69)**

135o Max SBP at admission o140 42/124 (33.9%) 23.1 (13.2–17.7)** 17.0 (9.37–31.0)**

UP (− ) 53/1079 (4.9%) 1.00 1.00

UP (+) 19/228 (8.3%) 1.76 (1.02–3.03)* 1.62 (0.88–2.99)

UP (2+) 13/42 (31.0%) 8.68 (4.27–17.7)** 4.82 (1.92–12.1)**

Severe edema (− ) 55/1121 (4.9%) 1.00 1.00

Severe edema (+) 30/227 (13.2%) 2.95 (1.85–4.72)** 1.78 (1.01–3.16)*

Abbreviations: BMI, body mass index; CI, confidence interval; HT, hypertension; OR, odds ratio; SBP, systolic blood pressure; UP, urinary protein score (Tes-Tape). *: Po0.05, **: Po0.01.
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management during labor for preventing maternal deaths due to
stroke. LOH is considered to be an independent condition and is
treated the same way as late onset preeclampsia or gestational
hypertension around the world. Patients who develop hypertension
and are diagnosed with preeclampsia during the antenatal period are
managed carefully. Delivery should be considered if the patient’s
condition worsens. However, in patients with LOH, the onset of
hypertension might be overlooked. Accurately assessing the risk of
stroke is difficult. The physiological significance of LOH has not yet
been established. Several studies have reported that hypertension that
initially develops during labor represents a physiological change and is
associated with positive outcomes.7,8 For example, Ales and Charlson7

suggested that hypertension that is initially detected during labor
exhibits a prevalence rate of 6.2% and has an excellent prognosis.
However, others have indicated that hypertension that initially
develops during labor represents a late manifestation of preeclampsia
and displays similar outcomes to preeclampsia.9,10 The major differ-
ence between LOH and antenatal onset preeclampsia/gestational
hypertension is that LOH occurs during labor. Long et al.10 suggests
that the greater fetal demand and reduced placental blood flow
observed during labor might stimulate a renin-angiotensin reflex.
Thus, from a clinical and pathophysiological point of view, we
consider it necessary to treat LOH and antenatal onset preeclampsia/
gestational hypertension as two different conditions.
The purpose of blood pressure monitoring during labor is to avoid

eclampsia and stroke. In patients whose blood pressure is greater than
160/110mmHg, MgSO4 and hypotensors can be used to prevent
eclampsia and stroke.31 It is necessary to immediately reduce the blood
pressure of patients who display blood pressure levels greater than
180/120mmHg (hypertensive emergencies).32,33 In our study, 7 out of
the 19 patients who developed emergent LOH were administered
hypotensors during labor. Hypotensors were not used in the remain-
ing cases because delivery occurred relatively quickly. After delivery,
the patients’ clinical symptoms tended to rapidly subside. However,
the early postpartum stage was considered to be the time of the
greatest maternal risk.9 According to our findings, LOH might be the
dominant risk factor for postpartum hypertension. In our previous
survey, 44% of eclampsia episodes and 54% of strokes occurred during
the postpartum period.34 Moreover, Williams and Wilson35 suggested
that the risk of seizures is increased for up to 1 week postpartum.
Similarly, Bateman et al.36 reported that the risk of intracerebral
hemorrhaging is greatest during the postpartum period. However, in
our previous survey, 14% of the participating institutions allowed
supporting medical staff to decide when blood pressure measurements
should be taken during labor, and 23% left decisions regarding the
reporting of blood pressure data to the doctors in charge of the
supporting medical staff. If a patient develops hypertension during
labor, it is critical that the supporting medical staff report the patient’s
blood pressure to a doctor immediately and discuss the necessity of
medical interventions.34

In conclusion, LOH is a risk factor for emergent hypertension and
is associated with eclampsia and strokes during labor. We advocate
that clinicians should pay attention to the presence of LOH. It might
be possible to predict LOH using the risk factors extracted in this
study. In addition, repeated blood pressure measurements might be
necessary for the successful management of LOH.
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