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The study was a hospital-based case control study of risk factors associated
with preeclampsia. The data collected were from admissions and discharge maternal
records, registered at prenatal care and delivered to the Police General Hospital during
1995-1999. The total number of patients in this study was 460. It was comprised of
230 cases and 230 control at a ratio of 1:1. Data were analyzed by descriptive
statistics, chi-square contingency, univariate and multivariate analysis by multiple
logistic regression with 95 percent confidence interval, all of which were analyzed by
using the SPSS/W computer programme.

After using the contingency table in the univariate analysis to estimate the
crude odds ratio, it was found that the factors significantly associated with
preeclampsia were as follows: average mean arterial blood pressure > 85 mmHg (OR
= 31.91), previous history of hypertension (OR = 27.98), average weight gain during
pregnancy 2 0.3 kg/ wk (OR = 3.26), body mass index > 21 kg/m* (OR = 2.03) and
maternal age 2 30 years old (OR = 1.54). The estimate of adjusted odds ratio by using
multiple logistic regression analysis showed that the factors associated with
preeclampsia were as follows: average mean arterial blood pressure > 85 mmHg (OR
= 26.74), previous history of hypertension (OR = 18.58), average weight gain during
pregnancy 2 0.3 kg/ wk (OR = 3.69), body mass index at first visit > 21 kg/m? (OR =
1.82) and maternal age > 30 years old (OR = 2.19). Other variables, including parity,
marital status and nutritional status were not associated with preeclampsia.

The results of this study could be used for planning appropriate care for
women with preeclampsia. Closed observation should be done with pregnant women
who have average mean arterial blood pressure > 85 mmHg, previous history of
hypertension, average weight gain during pregnancy > 0.3 kg/ wk, body mass index at

first visit > 21 kg/m” and maternal age > 30 years old.
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CHAPTER1

INTRODUCTION

Rationale and Background

The hypertensive disorders during pregnancy are important caused of
maternal death throughout the world, and most of which are attributed to eclampsia.
The prevalence of chronic 'hypertension in pregnancy is not known. It differs widely
in different geographic areas but is probably around 1% to 5% of all pregnancy in the
United State (1). Preeclampsia is diagnosed in women with new onset of
hypertension (140/90 mmHg or greater), usually after gestational age of 20 weeks,
accompanied by proteinuria 300 mg/dl or more, edema that is generalized and overt,
or both.

As we enter the new millenium, hypertensive disorders in pregnancy remain a
major health problem in developing countries. The disorders complicating pregnancy
are common and form one of the deadly triad, with hemorrhage and infection.
Preeclampsia and eclampsia are the leading causes of maternal mortality and
morbidity, resulting in cerebral hemorrhage, acute cardiac failure, pulmonary edema,
acute renal failure, and liver dysfunction (2,4). In addition, it is also a major cause of
perinatal mortality and morbidity, in particular, as a result of abrutio placentae,
premature birth, abortion, intrauterine growth retardation, and delivery of low birth

weight baby of less than 2,500 gm (3). Ferrazzani (5) reported that, in term
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pregnancies (= 37 weeks;’ gestation), the rate of infant weighing less than 2500 gm
was 16% in the women of the proteinuric preeclampsia.

In 1983, the Ministry of Public Health of Thailand (6) reported that pregnancy-
induced hypertension was an important condition leading to both maternal and infant
morbidity and mortality. It was the third leading cause of maternal deaths in country,
after infection and hemorrhage. Reported statistics on pregnancy-induced
hypertension in Thailand were different due to studies arising from different groups of
population and survey periods.

The causes of maternal deaths reported by the Ministry of Public Health )
during 1989-1993 indicated that obstructed labor and hemorrhage were the first two

leading causes of death and pregnancy-induced hypertension was the third leading
cause of death (Table 1).

Table 1: The first four obstetric causes of maternal death in Thailand, 1989-1993.

Number of cases
Causes of death 1989 1990 1991 1992 1993
Obstructed labor 86 88 56 43 34
Hemorrhage 47 62 54 45 45
Toxemia of pregnancy 17 19 26 11
Infection 3 7 1 1 2

Source: Division of Health Statistics Bureau of Health Policy and plan, Public Health
Statistics. Office of the Permanent Secretary Ministry of Public Health, 1993 .
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It is stated in the 7™ National Socioeconomic Development Plan, 1992-1996
(8) that Health For All by the year 2000 can be reached by reducing the morbidity and
mortality from various significant health problem. One of the plans is to reduce infant
mortality from 29/1,000 livebirths, to 23/1,000 livebirths. Another, stated in public
health plan 7, 1992-1996 (9), is to reduce maternal deaths at pregnancy and delivery
from 0.4/1,000 livebirths to 0.3/1,000 livebirths.

The most serious complications of preeclampsia are: development of
eclampsia; the HELLP syndrome-hemolysis which consists of elevated liver function
values, low platelet counts; acute renal failure, and hemorrhagic cerebrovascular
accident (10).

However, early diagnosis and antenatal care can minimize the maternal and
fetal mortality and 1;10rbidity. Antenatal screening should be more intensive if the
mother is known to have risks of developing preeclampsia. Therapy for suspected or
diagnosed preeclampsia consist of hospitalization with bed rest, control of blood
pressure, seizure prophylaxis when signs of impending eclampsia are present, and
timely delivery.

To reduce the number of deaths, good antenatal care is necessary since it
allows frequent monitoring of the blood pressure in pregnancy. Women with
previous hypertension should be checked more frequently and receive knowledge on
hypertensive disease. If one has blood pressure level of 140/90 or higher, she should
be admitted or bed rest, observation and close monitoring.  Barton, et al. (12)
_ Teported that a similar pregnancy outcome could be achieved by monitoring outpatient
management. This study included 592 patients with mild gestational hypertension

whose blood pressure were monitoring 4 times a day and daily assessment of body
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weight, proteinuria and fetal movement. The mean antepartum hospitalization of all
patients during management was only 1.7 days. The mean birth weight was 2757 +
555 gm, with a birth weight of 2,000 gm or higher achieved in 84% of managed
patients. The authors concluded that such management reduced the number of days of
maternal hospitalization with similar maternal and perinatal outcome compared to
previous studies of inpatient management. Women with more severe hypertension
must be admitted to hospitals and observed very carefully for evaluation of maternal
and fetal well-being. Preeclampsia and eclampsia cause longer hospital stay
compared with normal pregnancy regardless of the mode of delivery (12).
Complicated pregnancy result in major economic burden to family and social. In
addition, hospital stay and financial problems might worsen preexisting preeclampsia
and eclampsia (13). Thus, admission is considered on women with established
preeclampsia, close supervision of maternal and disease progression with a prompt
response to any sudden deterioration. This study has been conducted to identify risk
factors associated with preeclampsia in pregnant women admitted to the Police
General Hospital. Such risk factors might be of use in screening high risk pregnancy

at antenatal care unit.
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Objective

1. To determine the value of risk factors predicting preeclampsia such as
maternal age, marital status, body mass index at the initial prenatal visit, average
weight gain during pregnancy, parity, previous hypertension, mean arterial blood
pressure, nutritional status and infectious disease.

2. To evaluate hypertension in pregnant women admitted at the Police General
Hospital, including the following parameters:

2.1 The proportion of pregnancy-induced hypertension and gestational age
at the oﬁset of preeclampsia.

2.2 The proportion of mild preeclampsia developed to severe preeclampsia.

Hypotheses

1. Maternal age at 30 years or older is associated with preeclampsia.

2. Marital status is associated with preeclampsia.

3. Maternal body mass index (at the initial prenatal visit) 21 kg/m® or more is
associated with preeclampsia.

4. The mean weight gain during pregnancy 0.3 kg/wk or more is associated with
preeclampsia.

5. Primiparous is associated with preeclampsia.

6. History of hypertension in previous pregnancy is associated with preeclampsia

7. The average mean arterial blood pressure in pregnancy of 85 mmHg or higher is

associated with preeclampsia
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8. Hematocrit in pregnancy fewer than 30% is associated with preeclampsia.
9. Hemoglobin in pregnancy fewer than 10 gm% is associated with preeclampsia

10. Infectious diseases (HBsAg, VDRL,HIV) are associated with preeclampsia

Definition of term

1. Age was calculated from the present year minus year at birth
2. Marital status is defined as marry register
3. Body mass index was calculated from weight divided by height square
measurement at the initial prenatal visit
BMI = weight (kg)
height (m?)
4. Height is defined as height of mother taker. barefoot in centimeters (cm.) at
the first antenatal care visit.
5. Weight is defined as the weight in the first antenatal care of gestation (kg.)
6. Maternal weight gain is defined as weight of mother gained during the
pregnancy: weight on the date of delivery minus her weight at the first antenatal care.
7. Hematocrit is defined as blood concentration (%) measurement at the first
antenatal care visit.
8. Hemoglobin is definded as blood concentration (gm%) measurement at the
first antenatal care visit.
8. Previous history of hypertension is defined as history of mother having a
previous of mild preeclampsia, severe preclampsia and eclampsia in her previous

pregnancy.



Fac.of Grad.Studies, Mahidol Univ. M.Sc.(Epidemiology) /7

9. Parity is defined as the number of deliveries when the pregnancy has lasted
28 weeks or more including live birth and stillbirth.

10. Average weight gain is computed by dividing the total weight gain by the
number of weeks between the week of gestation at which the first weight was
recorded and the wegk of gestation at which the last weight was recorded.

11. Mean arterial pressure is equal to one-third of the pulse pressure. It may be

calculated by doubling the diastolic pressure (D), adding the systolic pressure (S) to
this, and dividing by 3 (2):

Mean arterial blood pressure (MAP) is calculated as follow:

MAP = gsystolic blood pressure + 2(diastolic blood pressure)

3
12. Average mean arterial blood pressure is calculated form sum of all mean
arterial blood pressure recorded during pregnancy divided by the number of
measurement from the first until the last mean arterial blood pressure recorded.
13. Infectious disease (HBsAg, VDRL, HIV) is defined as blood result
(positive) measurement at the first antenatal care visit.
14. The triad of preeclampsia consists of hypertension, proteinuria and edema.
Diagnosis
Hypertension is defined as either:
Systolic blood pressure of at least 140 mmHg, or
Diastolic blood pressure of at least 90 mmHg, or
A rise in systolic blood pressure of at least 30 mmHg, or

A rise in diastolic blood pressure of at least 15 mmHg.
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Blood pressure elevation should be documented on at least two occasion
6 hours or more apart.

Proteinuria is defined as 300 mg/l or more of protein in a 24-hour urine
collection or proteinurine 1+ or more by dipstick.

Edema is defined as generalized accumulation of fluid, represented by greater
than 1+ pitting edema after 12-hours of bed rest or weight gain of 5 1b. or more in
one week.

The diagnosis of preeclampsia is based on blood pressure criteria with
proteinuria or edema or both are present.

Classification of the hypertension in pregnancy:

The Committee on Terminology, American College of Obstetricians and
Gynecologists (ACOG), has classified the hypertensive disorders of pregnancy as
follows:

Pregnancy-induced hypertension (PIH) is defined as hypertension during
pregnancy and divided into:

Preeclampsia is defined as hypertension after 20 weeks’ gestation concurrent
with proteinuria (= 0.3 gm/l in 24 hours urine) or a pitting edema of 1 plus after bed
rest 12 hours or complicated. Preeclampsia is divided into:

Mild preeclampsia is defined as a diastolic blood pressure presence not over
than 110 mmHg or a systolic blood pressure not over than 160 mlﬁHg concurrent with

proteinuria less than S g/l in 24 hours urine or 1-2 + protein on dipstick and/or edema.
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Severe preeclampsia is defined as hypertension and one or more of following
complications:

- Blood pressure equate to or grater than 160 mmHg systolic or equate to or
grater 110 mmHg diastolic, recorded on two occasions at least 6 hours apart with
patient in bed rest.

- Proteinuria of 5 g or more in 24 hours (3+ or 4+ protein on dipstick)

- Oliguria (urine output less than 400 m1/24 hours, or less than 30 ml/hours)

- Cerebral or visual disturbances

- Epigastric pain

- Pulmonary edema or cyanosis

- Increase of liver enzyme or jaundice

- Serum creatinine level more than 1.6 mg/100 ml

- A platelet count of fewer than 100x10° /mm®

Eclampsia is defined as preeclampsia plus the development of generalized
tonic-clonic seizures not caused by coincidental neurological disorders.

Chronic hypertension of whatever cause, but independent of pregnancy is
defined as hypertension present before the pregnancy or that diagnosed before the 20
week of gestation.

Chronic hypertension with superimposed pregnancy-induced hypertension is
defined as chronic hypertension with superimposed preeclampsia. The diagnosis is
made on the basis of elevation of blood pressure (30 mmHg systolic or 15 mmHg

diastolic) together with the apparence of proteinuria or generalized edema.
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Transient hypertension is defined as the development of an elevated blood
pressure during pregnancy after the 20% week of gestation or in the first 24 hours
postpartum without other signs of preeclampsia or preexisting hypertension. The

blood pressure must return to normal within 10 days after delivery.
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CHAPTER II

REVIEW OF THE LITERATURE

Definition

Pregnancy-induced hypertension is defined as a blood pressure of 140/90
mmHg or more which occurs before or during pregnancy. A rise in systolic blood
pressure of 30 mmHg or diastolic blood pressure of 15 mmHg over baseline values
also defines the condition. The diagnosis is established when these blood pressure

changes are found on at least two occasion six hours or more apart (2,16).

Classification of the hypertension in pregnancy

The Committee on Terminology, American College of Obstetricians and
Gynecologists (ACOG), has classified the hypertensive disorders of pregnancy as
follows (4,14):

1. Pregnancy-induced hypertension (PIH) is defined as hypertension during
pregnancy anQ divided into:

1.1 Preeclampsia is defined as hypertension after 20 weeks® gestation
concurrent with proteinuria (2 0.3 gm/l in 24 hours urine) or a pitting edema of 1 plus

after bed rest 12 hours. Preeclampsia is divided into:
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1.1.1 Mild preeclampsia is defined as a diastolic blood pressure which
is not over than 110 mmHg or a systolic blood pressure not over than 160 mmHg
concurrent with proteinuria less than 5 g/l in 24 hours urine or 1-2 plus protein on
dipstick and/or edema.

1.1.2 Severe preeclampsia is defined as hypertension and one or more
of following complications:

- Blood pressure of 160 mmHg or greater systolic or 110
mmHg or greater diastolic, recorded on two occasions at
least 6 hours apart with patient in bed rest.

- Proteinuria of 5 g or more in 24 hours (3+ or 4+ on
dipstick)

- Oliguria (less than 400 ml in 24 hours)

- Cerebral or visual disturbances (e.g., altered consciousness,
headache, blurred vision)

- Epigastric or right upper quadrant pain (can occasionally
precede hepatic rupture)

- Pulmonary edema or cyanosis

- Impaired liver function of unknown etiology

- Thrombocytopenia

1.2 Eclampsia is defined as the occurrence of convulsions in pregnant
women whose condition also meets the criteria for preeclampsia not caused by

coincidental neurological disorders.
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2. Chronic hypertension of whatever cause, but independent of pregnancy is
defined as hypertension present before the pregnancy or that diagnosed before the 20
week of gestation,

3. Chronic hypertension with superimposed pregnancy-induced hypertension
is defined as chronic hypertension with superimposed preeclampsia. The diagnosis is
made on the basis of elevation of blood pressure (30 mmHg systolic or 15 mmHg
diastolic) together with the apparence of proteinuria or generalized edema.

4. Transient hypertension is defined as the development of an elevated blood
pressure during pregnancy after the 20® week of gestation or in the first 24 hours
postpartum without other signs of preeclampsia or preexisting hypertension. The

blood pressure must return to normal within 10 days after delivery.
ETIOLOGY

Three major concepts are prominent in current thinking about the etiology of
pregnancy-induced hypertension: increased vasoconstrictor tone, abnormal

prostaglandin action, and immunological factors.

Increased Vasoconstrictor Tone

Vascular constriction causes resistance to blood flow and subsequent arterial
hypertension. Vasospasm and associated vascular damage that cause endothelial cell
leaks, together with local hypoxia of surrounding tissues, presumably lead to

hemorrhage, necrosis, and other end organ disturbances of severe preeclampsia (3).
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Vascular reactivity to infused angiotensin II and catecholamines is decreased
in normal pregnancy. There is an increased pressor response to some vasoactive
hormones in early preeclampsia, and this increased response clearly precedes the
onset of hypertension. Angiotensin II refractoriness, observed in normal pregnancy,
may be mediated by vascular endothelial synthesis of vasodilatory prostaglandins
(e.g., prostacyclin or prostaglandin E, or a prostaglandin-like substance). There are
data indicating, supporting that preeclampsia may be associated with inappropriately
increased production of a prostaglandin with vasoconstrictor properties or either
diminished synthesis of another with vasodilator properties or a combination of these

events (10).

Abnormal Prostaglandin Action

Prostaglandins are potent mediators of vascular reactivity to vasoactive agents
in both pregnant and nonpregnant women. The prostanoid compounds, thromboxane
(TXA;) and prostacyclin(PGI,), may exert even more direct effect than the major
prostaglandins on vasomotor tone during both normal and hypertensive pregnancy.
Thromboxane is a more powerful vasoconstrictor than angiotensin II, and prostacyclin
is a more potent vasodilator than prostaglandins E,. In addition to having opposing
effects on vascular smooth muscles, these agents exert opposing effects on platelet
aggregation and adherance, thromboxane promoting them and prostacyclin inhibiting
them. Because of the opposing effects of the prostaglandins, it is useful to envisage
the consequences of their actions as a balance of vasomotor control. Many

investigators, however, have found evidence of reduced prostacyclin generation in
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women with pregnancy-induced hypertension.  Selectively reduced prostacyclin
production associated with substantial increased thromboxane action is a plausible

mechanism for the widespread vasospasm (3,10).

Liver
Angiotensinogen
(renin subsubstrate)
Kidney _____’
. Pressor effects
Renin *
Angiotensin I Normal, nonpregnant e
Appropriate sensitivity to angiotensin I
otensi ; Normal, pregnant
s T = > Decreased sensitivity to angiotensin II
v Preeclamptic
. i JT——  Increased sensitivity to angiotensin II
angiotensin II (increased total peripheral resistance,
increased blood pressure, decreased
volume)
angiotensinases =)

angiotensin Il  Aldosterone

FIGURE 1 Outline of the renin-angiotensin-aldosterone system and changes
associated with normal pregnancy and pregnancy with preeclampsia (10).

Immunological Factor

Evidence supporting for immunological factor is the tendency of pregnancy-
induced hypertension to occur only in the first pregnancy; pure pregnancy-induced
hypertension (non superimposed on chronic hypertension) is ten times more common

in first pregnancy than in subsequent pregnancy. It is difficult to explain this first-
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pregnancy preponderance of pregnancy-induced hypertension without invoking the
idea of an immune mechanism. Nevertheless, pregnant women do form antibodies
against fetal human leukocyte antigens (HLAs), although the mechanisms behind this
antibody formation are undefined. The incidence of such antigen formation increases
with parity, so one might anticipate an inverse relationship between anti fetal HLA
antigen formation and occurrence of pregnancy-induced hypertension. Indeed,
women with pregnancy-induced hypertension exhibit reduced HLA antibody
formation and increased HLLA compatibility with their sexual partners. In addition, a
histocompatibility and a genetic basis for pregnancy-induced hypertension, it has been
observed that a familial factor can contribute to the incidence of the disorder. The
maternal genotype is even more important than fetal antigens in immunologic

processes that could contribute to severe pregnancy-induced hypertension (10,14).

Conclusion

Pregnancy-induced hypertension remains a disease of theories. At least three
major concepts have been reviewed above. Substantial investigation has shown that
women with pregnancy-induced hypertension have accentuated vascular sensitivity to
vasoactive agents and reduced prostanoid, specifically prostacyclin generation. While
the evidence for immunological mechanisms in pregnancy-induced hypertension is

less substantial, it seems probable that immunological factors are involved.
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Chronic hypertension (4)
1. Primary (essential, idiopathic) hypertension
2. Secondary
2.1 Renovascular causes: e.g. parenchymal (glomerulonephritis, chronic
pyelonephritis, interstitial nephritis, polycystic kidney disease),
renovascular nephritis.
2.2 Adrenal causes: cortical-Cushing’s syndrom, hyperaldosteronism,
medullary-pheochromocytoma.

2.3 Other: thyrotoxicosis, coarctation of aorta, Takayasu’s disease

Transient hypertension
Causes of transient hypertension were unknown but long-term follow up of
women with a hypertensive pregnancy is important, since a significant proportion will

later develop chronic (essential) hypertension (4).
Pathophysiological changes

1. Blood volume
The woman of average size usually has a blood volume of nearly 5,000 ml
during the last several weeks of a normal pregnancy compared to about 3,500 ml in
the non pregnant state. With preeclampsia or eclampsia, however, the addition of
1,500 ml of blood in late pregnancy can be anticipated to be missing. It could result

from increased vascular permeability, hemoconcentration usually persists a few hours
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to a few days after delivery. Conversely, the vascular system dilates, the blood

volume increases, and the hematocrit level falls in normal pregnancy (14,16).

2. Renal change (14).

During normal pregnancy, renal blood flow and glomerular filtration are
increase appreciably. With the development of pregnancy-induced hypertension,
renal perfusion and glomerular filtration are variably reduced:

2.1 Oliguria

2.2 The plasma uric acid concentration is typically elevated especially in

women with more severe disease.

2.3 Proteinuria is widely accepted as a late development in the evolution of

pregnancy-induced hypertension.

3. Hematological changs (14)

3.1 Thrombocytopenia: although infrequently severe, is the most common
found hematologic aberration associated with hypertension in
pregnancy. The cause of the thrombocytopenia has been ascribed to
platelet deposition at sites of endothelial damage or to an immunologic
process. The development of overt thrombocytopenia (a platelet count
<100,000/pul) is an ominous sign in women with preclampsia.

3.2 Antithrombin III level is lower and fibronectin level is higher in

_women with preeclampsia compared with normal pregnant woman.

3.3 Prolonged prothrombin time, frequently in severe case.
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4. Hepatic changes.

With severe pregnancy-induced hypertension there are, at times,
alterations in tests of hepatic function including elevation of serum glutamic
oxaloacetic transaminase (SGOT) levels, severe hyperbilirubinemia and increase in
serum alkaline phosphatase. The lesion most likely to account for hepatic impairment

is periportal hemorrhagic necrosis (2).

S. Changes in the brain
The principle postmortem lesion described in the brains of women who

died of eclampsia are hyperemia, focal anemia, thrombosis and hemorrhage (16).

6. Uteroplacental perfusion
The Uteroplacental perfusion compromised placental perfusion caused by
placental disease and vasospasm is almost certainly a major culprit in the genesis of

increased perinatal morbidity and death associated with preeclampsia (14).

Management of pregnancy-induced hypertension

The basic objectives of management of any pregnancy complicated by
pregnancy-induced hypertension are (1) termination of the pregnancy with the least
possible trauma to the mother and the fetus, (2) birth of an infant who subsequently

thrives, and (3) complete restoration of the health of the mother (3,10).
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Ambulatory Treatment

The pregnant women with mild pregnancy-induced hypertension whom
proteinuria is absent may be managed conservatively at home as long as the disease
does not become more severe and fetal growth retardation is not a problem. Bed rest
throughout the greater part of the day is essential. These women should be examined
twice weekly and be instructed in detail about the symptoms. With minor elevations
of blood pressure, the response to this regimen is often immediate, but the women
must be cooperative and the obstetricians wary (3,10).

The indication for hospitalization of women with preeclampsia is a systolic
blood pressure of 140 mmHg or above or a diastolic blood pressure of 90 mmHg or
above. For an intelligent continuing appraisal of the severity of the disease, upon
admittance to the hospital systematic study should be instituted that includes the
follow (16):

1. An appropriate history and general physical examination followed by daily
search for the development of such signs and symptoms as headache,
visual disturbance, epigastric pain, and rapid weight gain.

2. Weight measured on admittance and every 2 days thereafter.

3. Urine screened for protein on admittance and subsequently at least every
2 days.

4. Blood pressure recordings with an appropriate size cuff every 4 hours
(except between midnight and moming, unless the midnight pressure has
risen)

5. Measurements of serum creatinine
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6. Measurements of hematocrit, platelets, and serum SGOT

7. Ultrasound for gestational ages

8. Weekly testing for fetal well-being by non stress test, oxytocin challenge
test, or biophysical profile

9. Recorded intake and output

10. Phenobabital administered in divided doses from 120 to 240 mg per day
has been widely used for sedation.

The further management of a pregnancy complicated by preeclampsia will

depend upon (1) its severity as gauged by the presence (2) the duration of gestation,

and (3) the condition of the cervix.

Management of severe preeclampsia

The goals of management are prevention of convulsions, control of maternal

blood pressure, and initiation of delivery (8).

Regimens of preeclampsia

The following regimens are suggested for the different stage of preeclampsia
(3,10).

Mild Preeclampsia
All patients with preeclampsia should be hospitalized. For the patient with
mild disease, the following therapeutic regimen is suggested:

1. Bedrest
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Daily weighting

. Evaluation of fetal heart tones every 4 hours

Phenobarbital, 30-60 mg every 6 hours while awake

Well-balanced diet with salt content up to 6 g/day

Evaluation of fetal maturity, favorability of cervix, and adequacy of
maternal pélvic in anticipation of possible urgent delivery.

Delivery by 37 weeks’ gestation with or without improvement; prior to 37

weeks, need for delivery must be weighted against hazard of preterm birth.

Severe preeclampsia

For the patient with severe preeclampsia, the regimen includes the following;

1.

2.

Close observation

Absolute bed rest in quiet surrounding

Blood pressure every 4 hours

Hourly determination of fluid intake and output
Laboratory test for:

- 24 hour urine collection for total protein

- CBC, platelet

- BUN, creatinine, electrolyte

- Liver function test, uric acid

- Coagulation studies

Control convulsion. Magnesium sulfate dosage schedvle is presented in
Table 2 (16)
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7.

Eclampsia

Hydralazine is given intravenously whenever diastolic blood pressure is
110 mmHg or higher

Continuous fetal monitoring until delivery

Delivery after stabilization. Labor may be induced by administration of
oxytocin. In severe cases, this procedure is often successful even when
the cervix appears unfavorable for induction. Whenever it appears that
induction of labor almost certainly will not succeed or attempts at
induction of labor are not fruitful cesarean delivery for the more severe

cases is the procedure of choice.

For the patient with eclampsia, the regimen is as follow:

1.

2.

Constant observation

Absolute quiet, in a darkened room

. Hourly determination of urinary output and monitering of fetal heart tones

Immediate availability of equipment air-way and prevent trauma to tongue
and lips during a siezure

Magnesium sulfate, as outlined earlier, with calcium gluconate available as
an antidote for magnesium overdose evidenced by loss of deep reflexes
Hydralazine hydrochloride, as outlined earlier, if diastolic pressure is 110
mmHg or higher

Sodium diphenyldantoin intravenously if seizures persist -

Delivery when seizures have been controlled
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Table 2 Magnesium sulfate dosage schedule for severe preeclampsia and eclampsia

1. Give 4 g of magnesium sulfate as a 20% solution intravenously at the rate of 1 g
per minute.

2. Follow promptly with 10 g of 50% magnesium sulfate solution, one half (5g)
injected deeply in the upper outer quadrant of both buttocks through a 3-inch long,
20 gauge needle. (Addition of 1.0 ml of 2% lidocaine minimizes discomfort) if
convulsions persist after 15 minutes or so, give up to 2 g more intravenously as a
20% solution no faster than 1 g per minute; if the women is large, up to 4 g may
be given slowly.

3. Every 4 hours thereafier give 5 g of a2 50% solution of magnesium sulfate injected
deeply in the upper outer quadrant of alternate buttocks but only after ascertaining
the following:

a. The patellar reflex is present.
b. Respirations are not depressed.
¢. Urine output the previous 4 hours was 100 m! or more.

4. Magnesium sulfate is discontinued 24 hours after delivery
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Related Risk Factors

Many factors can influence the development of pregnancy-induced

hypertension, the factors were shown as follows:

Maternal age

Thakkinstian (17) determined factors associated with pregnancy-induced
hypertension at Ramathibodi Hospital. The study design was case-control study that
selected 250 cases of hypertensive disorder in pregnancy comparing with
nomortensive pregnant 375 cases. The result of study showed that maternal ages of
19 years or younger and 35 years or older had higher risk to pregnancy-induced
hypertension than maternal ages 20-34 years (OR = 3.21).

Pichinarong (18) studied risk factors as predictors of pregnancy-induced
hypertension among 4 maternal and child hospital during 1993 to 1995, a cohort of
1,760 gravidas. The result found that maternal age 30 years or older is significant cut
off point as the predictor of pregnancy-induced hypertension. In addition, the rate of
pregnancy-induced hypertension were found in maternal ages 30 years or older more
than maternal ages 30 years or lower (RR = 1.61).

Porapakkham (19) studied the epidemiologic characteristics of 298 cases of
eclampsia treated from 1967-1974 in Siriraj Hospital. The incidence of eclampsia
younger than 20 years of age and fell thereafter until ages 30-35, when it rose again.

Ozumbia & Ibe (20) performed a retrospective analysis of 83 cases of

eclampsia, it was found that 52% of women with eclampsia were 20 years or below

while 47% were ages 21-42 years.
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Saftlas, et al (21) studied epidemiology of preeclampsia and eclampsia in the
United States during 1979 to 1986. The result of study showed that women under the
age of 15 years had a 2.8-fold higher risk of the development of preeclampsia than did
women age of 30 to 34.

Geirsson, et al (22) studied the incidence and outcome of eclampsia. Forty
women developed eclampsia (0.046% of deliveries), and eclamptic women were
likely to be primiparous and younger than control (p < 0.02).

Eskenazi, et al (23) performed a case-control study to determined factors
associated with severe preeclamptic women 139 cases comparing with normotensive
132 cases during 1984 and 1985, the result showed that age was not associated with
preeclampsia.

Stone, et al (24) performed a retrospective study to determine risk factors
associated with severe preeclampsia. The pregnant women were complicated by
severe preeclamptic women 70 cases compared to 18,964 non-preeclamptic controls.
The result of study showed that maternal age was not associated with severe
preeclampsia.

Sibai, et al (25) studied risk factors associated preeclampsia of 2,947 healthy
nulliparous women. The result of study showed that maternal age was not associated
with preeclampsia.

In conclusion, teenage and/or old-age pregnancy had a higher risk of
preeclampsia than other groups. Some studied reported maternal age was not

associated with preeclampsia.
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Body Mass Index

Pichainarong (18) found that there was inverse relation between pre-
pregnancy body mass index and preeclampsia. The risk of preeclampsia was
increased in pregnant women whose body mass index were over 21 kg/m® comparing
to pregnant women whose body mass index were less than 21 kg/m®.

Puthamont (26) studied factors predisposing to preeclampsia, a case-control
study of the patient in Rajavithi Hospital, consisted of 119 cases and 237 controls.
The result of study showed that the pregnant women with body mass index over 20-25
kg/m” carried higher risk for preeclampsia than those with body mass index 20-25
kg/m? or lower (OR = 5.13).

Eskenazi, et al (23) found that pregnant women with high body mass index
carried higher risk for preeclampsia than those with low body mass index (OR = 2.7).

Stone, et al (24) found that pregnant women with pre-pregnancy body mass
index over 32 kg/m’ or body weight over 84 kg carried a hi;ﬁer risk factors for severe
preeclampsia than pre-pregnancy body mass index 32 kg/m? or lower or body weight
of 84 kg or lower (OR 5.3).

Sibai, et al (25) found that pre-pregnancy weight was associated with
preeclampsia (p < 0.001). In addition, pregnant women with pre-pregnancy weight
20% higher above average had an increase risk of becoming preeclampsia.

Wolfe, et al (27) studied 6,270 gravid women who delivered at Huizel
Hospital. The study has found that body mass index above 90 percentile greater or
> 35.2 kg/m” and maternal weight > 208 pounds had relative risk 2.26 times and 2.49

times respectively to develop preeclampsia
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Andersch, et al (28) compared study characteristics of hypertension in
pregnancy (n = 261) comparing with nomortensive pregnancy (n = 260). The result
of study showed that pre- pregnancy weight was not associated with preeclampsia.

In conclusion, pre-pregnancy body mass index or pre-pregnancy weight was
associated with preeclampsia. The risk for preeclampsia was associated with high

maternal weight than low maternal weight.

Nutritional status

In 1965, The World Health Organization described about the nutrition status
did not affect the incidence of pregnancy-induced hypertension. Robert A. believed
that malnutrition was responsible for the high frequency of hypertensive pregnancy,
especially fatty acids and enhance the pregnancy-acquired refractoriness to
Angiotensin II (29). The sample of blood was taken for analysis of hemoglobin or
hematocrit.

Thakkinstian (17) found that hematocrit level lower than 33% had a higher
risk for pregnancy-induced hypertension than hematocrit level 33% or over, when
analysis was carried out without mean arterial pressure at the second trimester
(OR=3.15). ‘

Puthamont (26) found that hematocrit level in pregnancy lower than 33% had
a higher risk to preeclampsia than hematocrit level 33% or over (OR = 3.56).

Chareonkul (30) studied 834 patients with hypertensive disorder in pregnancy
during 1980 to 1982. The result showed that 11% of pregnant women with

hematocrit level < 30% compare to only 6.7% of nomortensive.
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Porapakkham (19) found that 71.8% of eclamptic women had the hemoglobin
level lower than 11g/100 ml when only 34.2% in women group with the same
hemoglobin level in normal pregnancy.

In conclusion, some studies show lower hematocrit level was associated with

preeclampsia comparing to the normal level, but other studies did not show consistent

results.
Previous Hypertension

Pichinarong (18) found that the previous history of pregnancy-induced
hypertension and chronic hypertension had a higher risk for pregnancy-induced
- hypertension than previous i:istory of nomortensive pregnancy (RR = 4.78).

Puthamont (26) found that the risk of preeclampsia was increased in pregnant
women who had a history of hypertension comparing to pregnant women who had not
a history of hypertension (OR= 13.18).

Andersch, et al (28) found that complicated pregnancy by blood pressure
elevation was significantly higher in the women with severe and mild preeclampsia
than in chronic hypertension and nomortensive individuals (p < 0.01).

Stone, et al (24) found that a history of preeclampsia in a previous pregnancy
increased risk factors to development of severe preeclampsia than those who had not a
history of hypertension (adjusted odds ratio = 7.2)

In conclusion, a previoﬁs history of pregnancy-induced hypertension had a

higher risk of preeclampsia than previous history of nomortensive pregnancy.
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Marital Status

Thakkinstian (17) found that unmarried pregnant women were more likely to
develop pregnancy-induced hypertension than married ones (OR= 9.32).

Saftlas, et al (21) reported that unmarried pregnant women were at
significantly greater risk of the development of preeclampsia than were married
women (RR = 1.29).

Svenssen (31) studied 261 women with hypertension in pregnancy comparing
with 260 women nomortensive pregnancies. The result of study showed that
unmarried mothers had mild preeclampsia and pregnancy hypertension, ‘19.1% and
20.6% respectivelyin compare to 7.7% in nomortensive pregnancy (p < 0.01).

Eskenazi, et al (23) found that marital status was not associated with
preeclampsia.

Stone, et al (24) found that marital status was not associated with
preeclampsia.

Sibai, et al (25) found that marital status was not associated with preeclampsia.

In conclusion, the relationship between marital status related and preeclampsia

is still related.
Parity
Thakkinstian (17) found that parity was significantly related with pregnancy-

induced hypertension. In addition, nulliparous carried a higher risk to pregnancy-

induced hypertension than multiparous (OR = 21.38).
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Porapakkham (19) found a relatively high incidence of eclampsia for both
nulliparous and multiparous, 64.8% were nulliparous and 35.2% were multiparous.

Chesley and Cooper (33) found that 24.2% of first pregnancies had
preeclampsia, recurrence only 2.5% in later pregnancy, 2.2% in newly hypertensive
pregnancies.

Sibai (34) reported that preeclampsia is mainly a disease of the primigravidous
women and is not usually a recurrent condition. The incidence in the multiparous
women is significantly lower than in the primiparous women.

Eskenazi, et al (23) found that multiparous carried higher risk factors for
severe preeclampsia than multiparous (OR 5.4).

Ozumbai and Ibe (20) found that women with eclampsia, 69% were
primigravid and 31% were multigravid. |

Geirsson (22) found that nulliparous women carried higher risk factors
associated with eclampsia than multiparous.

Stone, et al (24) found that parity was not associated with severe preeclampsia.

Andersch, et al (28) found that parity was not associated with severe
preeclampsia.

Savitz and Zhang (35) studied birth records from North Carolina from 1988
through 1989 including an indication of the presence of pregnancy-induced
hypertension these follow-up studies, 187,742 pregnant women. It was found that,
parity was not associated with pregnancy-induced hypertension when adjusted for
gravidity.

In conclusion, several paper had found that nulliparous is higher risk of

preeclampsia than multiple pregnancy.
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Weight gain during pregnancy

Thakkinstian (17) found that increase maternal weight grain during pregnancy
over 14 kg had higher risk to pregnancy-induced hypertension than maternal weight
gain during pregnancy < 14 kg (OR =7.17).

Pichinarong (18) found that the average weight gain during pregnancy 0.3
kg/wk or over carried higher risk of pregnancy-induced hypertension than average
weight gain during pregnancy lower than 0.3 kg/wk (RR=2.18).

Puthamont (26) found maternal weight gain during pregnancy over 12 kg
carried higher risk to preeclampsia than maternal weight gain lower than 12 kg (OR =
2.74)

Shepard (36) studied proportional weight gain and complications of
pregnancy, labor, and delivery, 1,396 women were selected. They found that women
gaining more than 35% of their pregnant weight had a fourfold risk of becoming
preeclampsia.

Svensson (31) found that the women with hypertension in pregnancy had a
higher body weight than the control gfoup (p < 0.001) and body weight gain was a
significant positive correlation to the highest recorded systolic blood pressure before
delivery (r = 0.39, p <0.001).

In conclusion, weight gain during pregnancy was associated with preeclampsia.
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Blood Pressure

Thakkinstian A. (17) found that mean arterial pressure in the second trimester
> 95 mm Hg was more likely to predict pregnancy-induced hypertension than mean
arterial pressure less than 95 mmHg (OR = 177.97).

Pichinarong (18) found that average mean arterial pressure > 85 mmkig was
more likely to develop pregnancy-induced hypertension than mean arterial pressure
< 85 mmHg (RR = 2.39).

Moutquin, et al (37) studied blood pressure during pregnancy to predict
preeclampsia in 982 pregnant women at Dame Hospital between 1979 to 1984. The
result of study showed that diastolic blood pressure 80 mmHg or greater and 85
mmHg or greater were evaluated as a predictor of preeclampsia, sensitivity was
32.46% and 16.31% respectively, and specificity 84.91% and 93.97% respectively.

Reiss, et al (38) studied 30 patient diagnosed as hypertension in pregnancy
who delivered at The Ohio State University between 1982 to 1984 compare to 30
patient in control group. It was found that in the beginning in the first trimester both
systolic and diastolic blood pressure were significantly higher for patient with
preeclampsia than normal control subjects.

Chesley and Sabai (39) elevated mean arterial blood pressure in the second
trimester to predict preeclampsia in 39,879 reported cases of preeclampsia, 207 case
of eclampsia. It was found that increased mean arterial blood pressure levels in

second-trimester had been predict transient hypertension rather than preeclampsia-

eclampsia.
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Villar and Sibai (40) performed follow-up study to elevate mean arterial blood
pressure in second trimester in 700 normotensive primigravid women at E.H Crump
Women s Hospital. The result of study showed that a mean arterial blood pressure in
the second trimester lower than 90 mmHg and a threshold increase in systolic or
diastolic blood pressure was not a significant predictive of the development of
preeclampsia.

Sibai, et al (25) found that, mean arterial blood pressure was not associated
with preeclampsia.

In conclusion, mean arterial pressure grater than 85 mmHg is associated with

preeclampsia,

Protein Urine

Thakkinstian A. (17) found that proteinuria in pregnancy was increased in
pregnancy-induced hypertension comparing to pregnancy without proteinuria (OR =
26.10).

Chareonkul (30) found that proteinuria was not associated with hypertensive
disorder in pregnancy.

Lopez-Espinoza, et al (41) studied one hundred pregnant women to determine
their urinary albumin excretion using a sensitive radioimmunoassay. There was a
trendency that microalbuminu was increased during normal pregnancy in the third

trimester.
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Rodriguez, et al (42) studied calcium /creatinine ratio and microalbuminuria
to predict preeclampsia, eighty-cight nomortensive gravid women between 24 and 34
weeks of gestation. The result of study showed that preeclampsia subsequently
developed in 83% of patient with a high level of microalbuminuria
(2 11 pug/ml) and a calcium /creatinine ratio may be a useful screening tool to predict
the subsequent development preeclampsia. In addition, the sensitivity and specificity
were 50% and 82% respectively.

In conclusion, proteinuria in pregnancy is associated with hypertension in

pregnancy
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Conceptual framework

Preeclampsia
e Mild preeclampsia
——— | ® Severe preeclampsia a

e Eclampsia

+
Nutritional statas Infectious disease
e Hematocrit ' e HBsAg
e Hemoglobin e VDRL
e HIV

Maternal characteristics

e Maternal age

e Marital status

e Body mass index

e The average weight gain during pregnancy
e Parity

e Hypertensionina previc;us pregnancy

¢ The average mean arterial blood pressure

Figure 2: The conceptual framework of risk factors associated with preeclampsia
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CHAPTER 11

MATERIALS AND METHOD

Study Design

This study is based on a retrospective case-control study.

Scope of study:
This study is proposed to determine of association between preeclampsia and

risk factors.

Study area:

All pregnant women in the study were registered to the General Police
Hospital from 1995 to 1999.

Target population
The sample population was patients who came to receive prenatal care and
were admitted to delivery at the General Police Hospital. The patients were divided
into two groups:
1. Case: the pregnant women who had been diagnosed preeclampsia at
. prenatal care and admitted to delivery at the hospital during the study period.
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2. Control. the pregnant were randomly selected women, who delivered and
had no evidence of complicated hypertension and multiple gestation in pregnancy,

admitted to the hospital during the study period.

Inclusion criteria of cases

1. The pregnant women who registered at prenatal care and delivered at the
Police General Hospital during this study period.

2. The pregnant women who had been diagnosed preeclampsia and admitted
to delivery at the hospital, their record blood pressure were 140/90 mmHg
or more and a rise in systolic blood pressure of 30 mmHg or diastolic
pressure of 15 mmHg over baseline values also defines the condition after
bed rest at least 6 hours with proteinuria or edema, or both and were
divided into:

2.1 Mild preeclampsia is defined as a diastolic blood pressure which is
not over than 110 mmHg or a systolic blood pressure not over
than 160 mmHg concurrent with proteinuria less than 5 g/l in 24
hours urine or 1-2 + protein on dipstrick and/or edema.

2.2 Severe preeclampsia is defined as hypertension and one or more of
following complications:

- Blood pressure of 160 mmHg or more systolic or 110
mmHg or more diastolic, recorded on two occasions at least

6 hours apart with patient in bed rest.
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Proteinuria of 5 g or more in 24 hours (3+ or 4+ protein on
dipstick)

Oliguria (less than 400 ml in 24 hours)

Cerebral or visual disturbances (e.g., altered consciousness,
headache, blurred vision)

Epigastric or right upper quadrant pain (can occasionally
precede hepatic rupture)

Pulmonary edema or cyanosis

Increased of liver enzyme or jaundice

Serum creatinine level more than 1.6 mmg/100ml

A platelet count of less than 100 x 10*/mm’

2.3 Eclampsia is defined as the occurrence of convulsions in women

whose condition also meets the criteria for preeclampsia not

caused by coincidental neurologic disorders.

Exclusion criteria of cases

1. The pregnant women who had not attended at prenatal care and delivered

at the General Police Hospital during study period.

2. The pregnant women who had not been diagnosed préeclampsia during

pregnancy.

3. The pregnant women who had complicated by chronic hypertension,

chronic hypertension with superimposed pregnancy-induced hypertension,

transient hypertension before pregnancy, DM and twins.
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Inclusion criteria of controls

1. The pregnant women were randomly selected who attended at prenatal
care and delivered at Police General Hospital during study period.

2. The pregnant women who had no discharge diagnosis of any hypertension
disorder of pregnancy and who had no evidence of chronic disease and

multiple gestation.

Exclusion criteria of controls

1. The pregnant women who had not attended at prenatal care and delivered at
the General Police Hospital during study periods.

2. The pregnant women who had been diagnosed pregnancy-induced
hypertension.

3. The pregnant women who had complicated by chronic hypertension,
chronic hypertension with superimposed pregnancy-induced hypertension,

transient hypertension before pregnancy, DM and twins

Sample size estimation

Calculation of sample size was based on the following information: (23)

The exposure of interest was maternal age, marital status, body mass index,
parity, previous history of pregnancy-induced hypertension, family history of
hypertension, and maternal weight gain and the expected frequency in control group

was 13.6%, 14.4%, 14.1%, 39.4%, 2.3%, 31.0%, and 50.4% respectively. The odds
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among those who had maternal age, marital status, body mass index, parity, previous
history of pregnancy-induced hypertension, family history of hypertension, and
maternal weight gain were 0.64, 2.08, 0.32, 4.75, 5.59, 1.72, and 1.56 respectively.

The sample size was calculated by using Lemeshow’s formula. (44)

n= {Z‘-“ “2p(1_p)+zl—ﬂ\/pl(1_P1)+Pz(1—Pz)}2
(P, -p)

n = Sample size of each group

P, = proportion of pregnancy-induced hypertension cases of exposed
P,= proportion of pregnancy-induced hypertension cases of unexposed
P2= (P, xOR)/1+ P; + (OR-1)

P=F1+P)2

7= Standard values at 95% confidence = 1.96

Z,.5= Standard values at 80% power of test = 0.84

The highest number of the sample group for calculation is the target among of

this study.
Factors P; OR n
Hypertension in a previous pregnancy 0.023 5.59 104
Parity 0.394 475 28
Maternal age 0.136 | 0.64 6
Marital status 0.144 2.08 193*

Thus, the calculated number of the sample group is 193 case in each group. It

was also increased 20% to 230 cases in each group. The total population was 460

cascs.
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Study instrument
- Antenatal care record cards
- Admission and discharge maternal record cards
- Structured record formula, which consisted of 4 parts such as general
characteristics, history of illness, examination and sign and symptom of

hypertension during pregnancy.

Data Collection

1. Data collection was done during study period. Relevant data were collected
from discharge and delivery record of the study subjects.

2. Divide group by classification of pregnancy-induced hypertension and then
determined factors associated with preeclampsia.

3. Record from hospital register, prenatal, and delivery record.

Analysis

1. Data were coded and then entered into microcomputer using SPSS
program.

2. Statistical used;
2.1 Descriptive statistics

Frequency, percentage, mean and standard deviation showed

descriptive analysis.
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2.2 Analysis statistics

- Univariate analysis: odds ratio, 95% confidence interval and p-value
was used to compare each of the independent risk factor associated with
preeclampsia.

- Multivariable analysis: The conditional logistic regression was done
to control simultancously for confounder, to assume possible interaction between
different variable, and to know which variable or predictive for preeclampsia. Having
excluded interactions that could make the adjustment of the crude or inadequate
successive linear model was built in order to control potential confounder effects,

model using forward selection procedure.

Variables

Independent variable

1. Maternal age

2. Marital status

3. Body mass index

4. The average weight gain during pregnancy

5. Parity

6. Previous history of pregnancy-induced hypertension
7. The average mean arterial blood pressure

8. Nutritional status: Hematocrit, Hemoglobin

9. Infectious disease: HBsAg, VDRL, HIV

Dependent variable is preeclampsia.
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CHAPTER 1V

RESULT

The study is a hospital-based case control study of risk factors associated with
preeclampsia in pregnant women. The data collected from admission and discharge
maternal record, who registered at prenatal care and delivered at the Police General
Hospital during 1995-1999. The total number of patient in this study was 460. They

were comprised of 230 cases and 230 controls ratio of 1:1.

The studied results were presented as follow:

1. Descriptive general characteristics of pregnant women,
2. The results of association between risk factors and preeclampsia by:
2.1 Univariate Analysis

2.2 Multivariate Analysis

1. Descriptive general characteristics of pregnant women.

Two hundred thirty patient with pregnancy-induced hypertension (cases)
comprised of 151 patients with preeclampsia (65.7%), 79 patients with severe
preeclampsia (34.3%) as shown in Table 3. Twenty-six patients of mild preeclampsia

developed to severe preeclampsia (17.33%).
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Table 3: Classification in pregnancy-induced hypertension

Classification .. 'Number %
Mild preeclampsia 151 65.7
Severe preeclampsia 79 343
Total 230 100

Pregnancy-induced hypertension developed at gestational age of 33-36 weeks
in 43.04%, > 37 weeks in 34.78% and < 24 weeks in 1.75% respectively as shown in

Table 4.

Table 4: Gestational age at the onset of preeclampsia.

Gestational age Classification of preeclampsia

(wk) Mild preeclampsia Severe preeclampsia Number %
<24 3 1 4 175

25-28 8 5 13 5.65

29-32 19 15 34 14.78

33-36 69 30 99 43.04
>37 52 28 80 3478
Total 151 79 230 100

In addition, the following baseline characteristics were evaluated for maternal
age, body mass index, average weight gain during pregnancy, gestational age at first
visit, gestational age at birth, average mean arterial blood pressure and number of

visits by cases and controls as shown in Table 5.
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Table 5: Distribution of cases and controls by general characteristics.

Cases (230) Controls (230)

Characteristics Number A Number % P-value*

1. Maternal age (years)

<20 22 9.6 18 7.8 <0.001
20-24 34 14.8 23 10.0
25-29 79 343 31 13.5
30-34 62 27.0 88 383
>34 33 14.3 70 304
Mean + SD 29.49 +5.30 27.50+5.85 <0.001%*
Min-max 17-44 16-43

2. Body mass index (kg/m’) at the first visit

<21 56 243 91 39.6 <0.001
21-23 42 18.3 56 243
>23 132 574 83 36.1
Mean + SD 24.86 +4.89 2244+ 349 <0.001%*
Min-max 14.71-45.33 15.53-35.23
* P-value from chi-square

*% P-value from T-test
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Table S: Distribution of cases and controls by general characteristics (continued)

Cases (230) Controls (230)
Characteristics Number %  Number % P-value*
3. Average weight gain during pregnancy ( kg/wk)
<0.30 12 52 35 15.2 <0.001
0.30-0.40 16 7.0 33 14.3
>0.40 202 87.8 162 70.4
Mean + SD 0.68 +0.41 049+0.19 <0.00]**
- Min-max 0.10-5.63 0.02-1.33
4. Gestational age at first visit
<13 121 52.6 104 452 0.227
i3-20 65 283 77 335
>20 44 19.1 49 213
Mean + SD 1528 +7.07 1558 +7.22 0.648%*
Min-max 5-38 5-39
S. Gestational age at birth
<38 158 68.7 99 43.0 <0.001
38-40 49 213 94 40.9
> 40 23 10.0 37 16.1
Mean + SD 37.59+2.36 38.79 + 1.68 <0.001%*
Min-max 28-42 3242
* P-value from chi-square

*% P.value from T-test
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Table 5: Distribution of cases and controls by general characteristics (continued)

Cases (230) Controls (230)

Characteristics Number % Number % P-value*

6. Average mean arterial blood pressure (mmHg)

<80 5 22 27 11.7 <0.001
80-84 4 1.7 73 317
>84 221 96.1 130 56.6
Mean + SD 98.17 + 8.81 84.45+4.74 <0.001**
Min-max 71.99-136.66 63.89-102.50

7. Number of prenatal care visit
Mean + SD 8.99+2.84 9.59+2.387 0.079%*

Min-max 2-16 2-17

* P-value from chi-square

*% P.value from T-test

Maternal age

The largest age group of cases and controls were 25-29 years (34.3%) and
30-34 years (38.3%) respectively. The second largest age group was 30-34 years
(27.0%) and 34 years or older (30.4%) respectively. The mean ages were 29.49
(SD = 5.30) for cases and 27.50 (SD = 5.85) for control. There was significant
difference between cases and controls (p-value < 0.001). Women suffering

preeclampsia were younger than controls.
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Maternal body mass index at the first prenatal visit

The mean maternal body mass index at the first prenatal visit was 24.86 kg/m®
(SD = 4.89) for cases and 22.44 kg/m* (SD = 3.49) for controls. There was
significant difference between cases and controls (p-value < 0.001). The majority of
cases and controls had maternal body mass index at the first prenatal visit over 23
kg/m® (57.4% and 39.6% respectively). The minority of cases and controls were

below 21 kg/m” (24.3% and 39.6% respectively).

Average weight gain during pregnancy

Most of cases and controls had average weight gain during pregnancy over
0.40 kg/wk (87.8% and 70.4% respectively). The proportion of average weight gain
dﬁﬁng pregnancy was very close in second largest group for both cases and control.
In cases, average weight gain during pregnancy between 0.30-0.40 kg/wk and below
0.30 kg/wk had 7.0% and 5.2% respectively. In controls, average weight gain during
pregnancy between 0.30-0.40 kg/wk and below 0.30 kg/wk had 14.3% and 15.2%
respectively. The mean average weight gain during pregnancy was 0.68 kg/wk (SD =
0.41) for cases and 0.49 kg/wk (SD = 0.19) for controls. There was significant

difference between cases and controls (p-value < 0.001).

Gestational age at first visit

The distribution of geststional age at first visit in cases and controls were not
different (p-value = 0.227). Most of cases and controls had gestational age at first
visit before 13 weeks (52.6% and 45.2% respectively). The smaller group was

gestational age between 13-20 weeks (28.3% and 33.5% respectively). The mean of
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gestational age was very close for both cases and controls (15.28 + 7.07 weeks and
15.58 + 7.22 weeks respectively). The earlier gestational age at first visit in both
cases and controls is 5 weeks. The gestational age at the first prenatal visit range

from 5 to 38 weeks of cases and 5 to 39 weeks of controls.

Gestational age at birth

The majority of cases and controls had gestational age at birth below 38 weeks
(68.7% and 43.0% respectively). The minority of cases and controls had gestational
age at blrth between 38-40 weeks (21.3% and 40.9% respectively). The mean
gestational age at birth were 37.59 weeks (SD = 2.36) for cases and 38.78 weeks
(SD = 1.68) for controls. There was significant difference in gestational age at birth

between the two groups (p-value < 0.001).

Average mean arterial blood pressure

The number of cases and controls who had average mean arterial blood
pressure > 84 mmHg were 221 and 130 (96.1% and 56.6%) respectively. The smaller
group of cases had very closely about average mean arterial blood pressure between
80-84 mmHg and below 80 mmHg (1.7% and 2.2%), while controls had 31.7% and
11.7% respectively. The average mean arterial blood pressure were 98.17 mmHg
(SD = 8.81) for cases and 84.45 mmHg (SD = 4.74) for controls. Pregnant women
with preeclampsia had average mean arterial blood pressure more than of controls.

There was significant difference in average mean arterial blood pressure between the

two groups (p-value < 0.001).
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Prenatal care visit
The mean frequency of visit were 8.99 (SD = 2.84) for cases and 9.59
(SD = 2.87) for controls. There was no significant difference between cases and

controls (p-value = 0.079). The frequency of ANC ranged from 2 to 16 of cases and

2 to 17 of controls.

4.2 The result of association between risk factors and preeclampsia by:
4.2.1 Univariate Analysis
The odds ratio was calculated by using univariate analysis. In the
univariate analysis, categorical variables were tested with xz test. The result of factors

associated with preeclampsia were shown in Table 6, 7, 8 as follows:

Table 6: The association between preeclampsia and risk factors by univariate

analysis

Cases Controls

Factors o,

n n o OR 95%C1 **P.value

o General characteristics
1. Maternal age (year)
230 95 4130 72 3130 1.54 1.05-2.26 0.026

< 30* 135 5870 158 6870 1.00
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Table 6: The association between preeclampsia and risk factors by univariate

analysis (continued)
Cases Controls
Factors n % n o OR 95%CI #%P.yalue

2. Marital status
unmarried 129 5609 146 6348 0.73 0.51-1.07 0.106
married* 101 4391 84 3652 1.00

3. Body mass index (kg/m®) at the first visit
221 174 7565 139 6043 2.03 1.36-3.04 <0.001

<21* 56 2435 91 3957 1.00

4. Average weight gain during pregnancy (kg/wk)

2030 218 9478 195 8478 3.26 1.65-6.46 <0.001
<0.30* 12 1022 35 1522 1.00
S. Parity
1 211 91.74 199 8652 058  0.32-1.06 0.748
> 1% 19 826 31 1348 1.00

6. Previous history of hypertension (excluded nulliparous in both groups)
present 15 25.00 1 0.89 2798 3.61-21698  <0.001
not present* 60 7555 112 99.11 1.00

7. Average mean arterial blood pressure (nmHg)

=85 221 96.09 130 56.52 3191 15.60-6527 <0.001
< 85* 9 391 100 4348 1.00
* Reference group

** P-value from chi-square
Statistical significance at a < 0.05
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General Characteristics

1. Maternal age

The percentages of pregnant women whose age > 30 year were higher in cases
(preeclampsia) comparing with controls (41.3% versus 31.3%, respectively,

OR = 1.54, 95%CI = 1.05-2.26, p-value = 0.026).

2. Marital status

Distributions of cases and controls for marital status were married 43.91% of
cases and 36.52% of controls and unmarried were 56.09% of cases and 63.48%o0f
controls. The odds ratio of the group with unmarried, when compared to group with
married, showed no significant association (OR = 0.73, 95%CI = 0.51-1.07, p-value
=0.106). '

3. Body mass index at the first visit

The percentages of cases and controls with body mass index at first visit > 21
kg/m® were 76.65% and 60.43% respectively. Body mass index at first visit > 21
kg/m’® had significant association with preeclampsia when compare with body mass
index at first visit < 21 kg/m® (OR = 2.03, 95%CI = 1.36-3.04, p-value < 0.001).

4. Average weight gain during pregnancy
The percentages of cases and controls whose average weight gain during
pregrancy 2> 0.3 kg/Wk were 94.78% and 84.78% respectively. - The association

between preeclampsia and average weight gain during pregnancy > 0.3 kg/wk was
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significant comparing to average weight gain during pregnancy less than 0.3 kg/wk

(OR = 3.26, 95%CI = 1.65-6.46, p-value < 0.001).

S. Parity
The proportions of primiparous women were 91.74% in cases and 86.52% in
controls. The association between preeclampsia and primiparous was not significant

when compare to multiparous (OR = 0.58, 95%CI = 0.32-1.06, p-value = 0.748).

6. Previous history of hypertension

The percentages of patient who had no previous history of hypertension were
75.00% in cases and 99.11% in controls. The association between preclampsia and
previous history of hypertension was significant when compare to those who had

previous history of hypertension (OR = 27.98, 95%CI = 3.16-216.98, p-value
<0.001).

7. Average mean arterial blood pressure

The percentages of patient whose average mean arterial blood pressure
2 85 mmHg were 96.09% in cases and 56.52% in controls. The association between
preeclampsia and average mean arterial blood pressure > 85 mmHg was significant

when compare to average mean arterial blood pressure < 85 mmHg (OR = 31.91,
95%CI = 15.60-65.27, p-value < 0.001).
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Table 7: The association between preeclampsia and nutritional status by

univariate analysis
Cases Controls
Factors n v, n % OR 95%CI **P.yvalue

¢ Nutritional status
1. Hematocrit (%)
<30 11 478 8 348 139 0.55-3.53 0.483
= 30* 219 9522 222 9652 1.00
2. Hemoglobin (gm%)
<10 15  6.52 6 261 2.60 0.99-6.83 0.052
>10* 215 9348 224 9739 1.00

* Reference group
#¥ P-value from chi-square

Statistical significance at o < 0.05

Nutritional status

Hematocrit
The percentages of cases and conirols had hematocrit level = 30% were
95.22% and 96.52% respectively. The association between preeclampsia and

hematocrit level less than 30% was not significant when compare to hematocrit level

30% or over (OR = 1.39, 95%CI = 0.55-3.53, p-value = 0.483) as shown in Table 7.
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Hemoglobin

Distribution of cases and controls for hemoglobin level < 10 gm% (6.52% of
cases and 2.61% of controls) and 2 10 gm% (93.48% of cases and 97.39% of
controls). The odds ratio of the group, with hemoglobin level less than 10 gm% when

compare to group with 10 gm% or over, showed no significant association (OR =

2.60, 95%CI = 0.99-6.83, p-value = 0.052) as shown in Table 7.

Table 8: The association between preeclampsia and infectious disease by

univariate analysis
Cases Controls
Factors = % A o, OR 95%CI **P.yalue

o Infectious disease
1. HBsAg

Positive 13 570 6 260 224 0.84-5.99 0.097
Negative* 217 9430 224 9740 1.00

2. VDRL
Positive 3 130 6 260 049 0.12-1.99 0.308
Negative* 227 9870 224 9740 1.00
3. HIV
Positive 2 090 2 09 1.00 0.14-7.16 1.000% %
Negative* 228 99.10 228 99.10 1.00
* Reference group

** P-value from chi-square
*#** P.value from Fisher’s exact test

Statistical significance at a < 0.05



Fac.of Grad.Studies, Mahidol Univ. M.Sc.(Epidemiology) /57

Infectious disease

HBsAg

The percentages of cases and controls had negative of HBsAg result 94.3%
and 97.4% respectively). The association between preeclampsia and positive of
HBsAg result was not significant when compare to negative of HBsAg result (OR =

2.24, 95%CI = 0.84-5.99, p-value = 0.097) as shown in Table 8.

VDRL
The percentages of cases and controls had negative of VDRL result 98.7% and
97.4% respectively. The association between preeclampsia and positive of VDRL

result was not significant when compare to negative of VDRL result (OR = 0.49,
95%CI = 0.12-1.99, p-value = 0.308) as shown in Table 8.

Both of cases and controls had negative of HIV result in 99.1% and 1.3%
respectively. The association between preeclampsia and positive of HIV result was
not significant when compare to negative of HIV result (OR = 1.00, 95%CI =

0.14-7.16, p-value = 1.000) as shown in Table 8.
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Table 9: Conclusion of association between risk factors and preeclampsia

Factors x> df P-value OR  95%CI

1. Average mean arterial pressure 15094 1 <0001 3191 15.60-6527

= 85 mmHg

2. Previous history of hypertension 2294 1 <0.001 2798 3.61-216.98

3. Average weight gain during 1254 1 0001 326 1.65-6.46
pregnancy > 0.3 kg/wk

4. Body mass index at first visit 1225 1 0001 203 1.36-3.04
> 21 kg/m?

S. Maternal age > 30 years old 497 1 0026 154 1.05-2.26

4.2.2 Multivariate Analysis

The conditional multivariate analysis by multiple logistic regression was used
to evaluate the effect of risk variables on preeclampsia, while removing the effect of
confounding variables. Out of the twelve variables analysed by univariate analysis,
five variables were found to be statistically significant (p-value < 0.05). Crude and
adjusted odds ratio and 95% confidence interval were calculated.

In this study, all variables associated with preeclampsia were initially
examined and variables previously identified as risk factors were included in the final
models (as categorized in Table 6 and 7) for adjusted effect. Appropriate interaction
terms were examined in all models. There is no evidence of interaction between risk
factors and preeclampsia. The multivariate analysis showed that five risk factors

(average mean arterial blood pressure > 85 mm Hg, previous history of hypertension,
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average weight gain during pregnancy > 0.3 kg/wk, body mass index at first visit > 21
kg/m’ and maternal age 2 30 years old) had significant association with preeclampsia

while parity, marital status and nutritional status were not associated with

preeclampsia as shown in Table 10.

Table 10: Association between risk factors and preeclampsia by multiple logistic

regression

SE Exp() *P-

Risk factors B 95%CI
®) OR value

1. Average mean arterial 329 038 2674 <0.001 12.59-56.79
pressure > 85 mmHg

2. Previous history of 292 1.09 1858 0.007 2.19-157.09
hypertension

3. Average weight gainduring 131 046 3.69 0.005 1.49-9.16

pregnancy > 0.3 kg/wk
4. Body mass index at first 059 027 1.82 0.025 1.08-3.07
visit > 21 kg/m?
S. Maternal age > 30 years 079 027 219 0.004 1.28-3.77
6. Parity (primiparous) 027 044 131 0.542 0.55-3.08

7. Marital status (unmarried) 005 026 ° 1.05 0.846 0.64-1.73

8. Hematocrit <30% 003 104 097 0.979 0.13-7.52
9. Hemoglobin <10 gm% 130 102 3.65 0204  0.49-26.99

* P-value form Wald test after multiple logistic regression used

Statistical significant at & < 0.05
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CHAPTER V

DISCUSSION

A case-control design was used in this study to assess the association between
risk factors and preeclampsia in pregnant women who visit at prenatal care and
delivered at the Police General Hospital from 1995 to 1999. To strengthen the power
of this study, 95% power and confidence of 5% were used. In addition, to prevent
effects of interaction term between risk factors, we put all variables into interaction

model. There is no evidence of interaction between risk factors and preeclampsia.

This study demonstrated that preeclampsia was strongly associated with

several variables as follow:

1. Average mean arterial blood pressure

Previous studies showed that average mean arterial blood pressure was the
strongest risk of preeclampsia. In addition, several reports suggest the mean arterial
blood pressure during the second trimester for prediction of the future development or
absence of this disease. The present study found that average mean arterial blood
pressure > 85 mmHg had strongly significant association with preeclampsia (p-value
< 0.001). The pregnant women who had average mean arterial blood pressure > 85
mmHg are at higher risk of preeclampsia 31.91 times when comparing with average

mean arterial blood pressure < 85 mmHg. This study confirmed the association after
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controlling for the other effects (adjusted OR = 26.74, 95%CI = 12.59-56.79, p-value
<0.001)

This finding is consistent with cohort study by Pichinarong (18) in which
average mean arterial pressure > 85 mmHg had higher risk of pregnancy-induced
hypertension than mean arterial pressure less than 85 mmHg (RR = 2.39) and same
result with Thakkinstian A. (17). However, the finding in this study disagreed with
other reports (25,39,40) which found that increased mean arterial blood pressure level
in the second trimester predicted transient hypertension rather than preeclampsia and

some were not associated with preeclampsia.

2. Previous history of hypertension
Our study demonstrated that previous history of hypertension is an important
risk factor for preeclampsia, with an adjusted odds ratio of 18.58. This finding is in

agreement with those reports by Pichinarong (18), Puthamont (26), Andersch, et al
(28) and Stone, et al (24).

3. Average weight gain during pregnancy

An increase of average weight gain during pregnancy increased the risk of
preeclampsia. This study demonstrated that it was an important risk factor for
preeclampsia with an adjusted odds ratio of 3.69, since we excluded pregnant women
with preexisting diabetes mellitus, and those with multiple pregnancy. The result
from this study was consistent with cohort study by Pichinarong (18) reported an
increase average weight gain during pregnancy > 0.3 kg/wk has higher risk of

pregnancy-induced hypertension than increase average weight gain during pregnancy
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less than 0.3 kg/wk (RR =2.17). The similar results were found in several studies by
Thakkinstian (17), Puthamont (26), Shepard (36) and Svensson (31).

4. Body mass index at first visit

The study confirmed the association between increased body mass index and
risk of preeclampsia. After controlling the other effects, the results showed that body
mass index at first visit > 21 kg/m’ increased risk for 1.82 times when comparing with
body mass index at first visit less than 21 kg/m* (95%CI = 1.08-3.07, p-value =
0.025). The finding confirmed that high body mass index is an important risk for
preeclampsia. It is consistent with the cohort study among 4 maternal and child
hospital by Pichainarong (18) and several previous studied (23, 24, 25, 26, 27) which
found that the pregnant women with high body mass index carried higher risk for
preeclampsia than those with low body mass index. However, this study was
different from the study in Sweden by Andersch, et al (28), which reported that

weight before pregnancy was not associated with preeclampsia.

5. Maternal age

The result showed that an increase of maternal age after 30 years old increased
the risk of preeclampsia by 2.19 times after controlling for the other effects (95%CI =
1.28-3.77, p-value = 0.004). The same result was reported by Thakkinstian (17) that
most frequent affected women were at the extremes of reproducible age, before 20
and after 35 years of age. In addition, the similar results in previous study (18,19)
which reported that the rate of pregnancy-induced hypertension in maternal age 30

years or older while the result by some studied (20,21,22) showed that women with
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Risk factors associated with preeclampsia

Univariate ahé.lysis demonstrated that exposure variables reach criteria of risk
for preeclampsia were only those differences with p-value < 0.05 could be considered
statistically significant: average mean arterial blood pressure, previous history of
hypertension, average weight gain during pregnancy, body mass index at first visit

and maternal age.

The results from using multiple logistic regression to confirm the importance
of all exposure risk factors while taking into account other potential confounders. The
results, after controlling for other confounders as follow:

1. Average mean arterial blood pressure > 85 mmHg was strongly significant
associated with preeclampsia (adjust OR = 26.74, 95%CI = 12.59-56.79, p-value
<0.001).

2. Previous history of hypertension was significantly associated with

preeclampsia (adjust OR = 18.58, 95%CI = 2:19-157.09, p-value = 0.007).

3. Average weight gain during pregnancy > 0.3 kg/wk was significantly
associated with preeclampsia (adjust OR = 3.69, 95%CI = 1.49-9.16, p-value =
0.005).

4. Body mass index at first visit > 21 kg/m® was significantly associated with
preeclampsia (adjust OR = 1.82, 95%CI = 1.08-3.07, p-value = 0.025).

5. Maternal age 2 30 years old was significantly associated with preeclampsia

(adjust OR =2.19, 95%CI = 1.28-3.77, p-value = 0.004).
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Other factors including parity, marital status and nutritional status did not

significantly associated with preeclampsia.

Recommendation

Base on the results of this study, the recommendation can be made as follow:

1. A prevention guideline for pregnant women with preeclampsia can be
inferred from the above factors obtained from this study. The patient should be
informed about knowledge and health care to avoid these risk factors.

2. Average mean arterial blood pressure > 85 mmHg, body mass index > 21
kg/wk at the first visit and average weight gain during pregnancy > 0.3 kg/m’ should
be used for screening pregnant women who plan to attend and deliver at Police
General Hospital.

3. A prevention guideline of preeclampsia is a desirable goal. They should
attend regularly for prenatal care and informed about knowledge and health care if
they had the history of hypertension, over 30 years of age and body mass index > 21
kg/m’.

4. Health education on preeclampsia should emphasize the fact that the early
detection of preeclampsia is important. It should also include advice for women with

this disorder on self-care and observe themselves of abnormal sign to attend medical

care.
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Recommendation for further study

1. The results of this study would be better if using primary data. Several factors
could not be examined in this study such as education, family income,
psychosocial factor, smoking, ect. The best way to establish the incidence of
preeclampsia would be in a prospective study of a large number of pregnancies.

2. The further study may use other form of nutritional status measurement because
hematocrit and hemoglobin level might not be the best method for measuring it.

3. The further study in average mean arterial blood pressure and average weight
gain during pregnancy to predict pregnancy-induced hypertension must be study
in first or secondary trimester.

4. The further study in parity must be study the large population in the same area.
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preeclampsia were 20 years or younger. However, this study was different from

Stone, et al (24) and Sibai, et al (25), which studied in pregnant women with
preeclampsia and severe preeclampsia comparing with normotensive women, they

showed that maternal age was not associated with preeclampsia.

6. Parity

Although parity was a well accepted risk factor for preclampsia, it was not
found to be significantly associated with the development of preeclampsia in this
study. The data disagreed with previous studies (20,22.23). Furthermore,
Thakkinstian (17) showed that a statistical significance of parity was related with
pregnancy-induced hypertension. In addition, primiparous had a higher risk of being
breg:nancy-induced hypertension than multiparous. Sibai (34) reported that
preeclampsia is mainly a disease of the primigravidous women and is not usually a
recurrent condition. The incidence in the multiparous women is significantly lower
than in the primiparous women. However, the result of this study was similar to the
result of study by Stone, et al (24) and Andersch, et al (28) that parity was not
associated with severe preeclampsia. In addition, the follow-up study in North
Carolina by Savitz and Zhang (35) showed that parity was not associated with
pregnancy-induced hypertension when adjusted for gravidity.

In summary, the finding do not support a hypothesis that high parity was a risk
factor for preeclampsia. Although, the trend of odds ratio in this study have been
rising, the large subjects in both primiparous and multiparous were not significantly

from data other (p-value = 0.748) so we cannot establish the relationship.
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Consequently, the association between parity and preeclampsia should be further

studies in the same area.

7. Marital status

The results of the study by Svenssen (31) showed that unmarried status was
associated with mild preeclampsia. The stressful event occurring in unmarried women
might be responsible for increasing risk of preeclampsia, blood pressure is known to
increase in response to stressful situation and pregnancy might be experienced as a
greater stress to single mother (31). However, in this study, after controlling for other
effects we did not find association between marital status and preeclampsia. This
result contrasted with Thakkinstian (17) and Saftlas, et al (21) which found that
pregnant women who were unmarried developed pregnancy-induced hypertension
more frequently than married pregnant women. The result from the studies of
Eskenazi, et al (23), Stone, et al (24) and Sibai, et al (25) showed that marital status
was not associated with preeclampsia which were similar to the result of this study.
This contrast might be explained by selection sample. The proportion of marital
status was not significantly different among cases and controls (p-value = 0.106), so
we cannot look at the relationship in this study. Another reason might be explained
by the insigniiicant of marital status in the large groups of primiparous were in both
groups (91.74% in cases and 86.52% in controls) and they did not marry, thus, the

finding did not support the hypothesis.
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8. Nutritional status
In this study, we used hemoglobin and hematocrit to analyze data about
nutritional status (Chapter II). We found that hematocrit level lower than 30% and
hemoglobin level lower than 10gm% did not associate with preeclampsia. It was
different to the study of Thakkinstian (17) and Puthamont (26) which found that
~hematocrit level lowwer than 33% had higher risk to pregnancy-induced hypertension
than hematocrit level 33% or over. In addition, the follow-up study by Porapakkham
(19) showed that 71.8% of eclamptic women had the hemoglobin level lower than
11gm/100 ml in as only 34.2% compared to normal pregnancy. This contrast
explained preeclampsia patient might be informed about knowledge and health care to

receive sufficient protein and essential minerals in the diet.
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CHAPTER VI

CONCLUSION AND RECOMMENDATION

CONCLUSION

This study determined the association among risk factors and preeclampsia in
pregnant women who attended the antenatal clinic and delivered at Police General
Hospital during 1995 to 1999. The sample consisted of preeclamptic cases (n=230)
were determined from discharge diagnosis of preeclampsia and by confirmation of
blood pressure, proteinuria and edema. Controls (n = 230) were randomly selected
women who had no discharge diagnosis of any hypertensive disorder of pregnancy,
chronic disease and multiple gestation. Data were collected from maternal discharge

record and reviewed to verify the diagnosis and obtain maternal data.

The result of this study found that pregnant women with preeclampsia had
65.7% of mild preeclampsia, 34.3% of severe preeclampsia. In addition, 17.57% of
pregnant women developed from mild preeclampsia to severe preeclampsia.
Gestational age at the onset of preeclampsia was diagnosed at 33-36 week. The
majority of preeclamptic women characteristics were maternal age between 25-29
years old, body mass index at first visit > 23 kg/m’, average weight gain during
pregnancy > 0.4 kg/wk, gestational age at first visit earlier than 13 weeks, gestational
age at birth lower than 38 weeks, average mean arterial blood pressure > 84 mmHg

and mean of prenatal care visit in 8.99 + 2.84 times.
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Faculty of Medical, Siriraj Hospital, Mahidol University
From No.............
Subject: Factors associated with preeclampsia in pregnant women admitted at
Police General Hospital.
[ 11 Group of pregnancy with preeclampsia
[ 12 Group of normotensive pregnancy
[ 13 Group of mild preeclampsia

[ 14 Group of severe preeclampsia

Section 1 General Characteristics

L Name..............c.c.ooeceeeee. ... ... Family name....................

3. Maternal age........................years old
4. Marital Status

[ 1 Married

{ ] Unmarried
5. Maternal height........................cm.
6. Maternal weight at first visit.......................kg
7. Maternal weight at delivery.......................kg
8. Average weight grain during pregnancy................kg/wk
9. Gestational age at the first visit...........................wk
10. Gestational age atbirth.................................... Wk
11. Parity... .................

12, Number of visit at ANC..................oooe ..
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Section 2 History of illness

13 Previous history of hypertension

[ 11 present
[ 12 not present

[ 13 nulliparous
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Section 3 Examination

14.Average mean arterial blood pressure..............
15.Hematocrit level.................

16.Hemoglobin level... .............

.17. HBsAg
[11 Positive
[ ]2 Negative
18. VDRL
[11 Positive
[ 12 Negative
19. HIV
[]11 Positive

[ 12 Negative

%

.....mg/dl

Section 4 Sign and symptom of hypertension during pregnancy

20.Gestational age when diagnosed hypertension... ... ..........
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21.Sign and symptom when diagnosed hypertension and admitted to the hospital

21.1 Systolic blood pressure...... ........... mmHg
21.2 Diastolic blood pressure................mmHg
21.3 Proteinurine by dipstick
[11 neg [12 trace
[13 1-2plus [14 3 plusor more

21.4 Proteinurine in 24 hours

[11 lessthan03gm!d  []2 0.3-0.4 gm/l

[13 5 gm/ior more []14 noexam
21.5 Edema

[11yes [12no
21.6 Another signs and symptom

present not present

21.6.1 Headach [1 [1
21.6.2 Blur vision [1 [1
21.6.3 Epigastic pain [] []
21.6.4 Cyanosis [1 []

21.7 Seizure

[11yes [12n0
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