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RISK FACTORS RELATED TO PREECLAMPSIA
SUCHADA TECHAWATHAKUL 5136720 NSAM/M
M.N.S. (ADVANCED MIDWIFERY)

THESIS ADVISORY COMMITTEE: AMEPORN RATINTHORN, Ph.D.
(NURSING), CHAWEEWAN YUSAMRAN, Ph.D. (NURSING), DITTAKARN
BORIBOONHIRUNSARN, M.D., Ph. D. (CLINICAL EPIDEMIOLOGY)

ABSTRACT

The present study was a case-control study which aimed at investigating
the relationship between pre-pregnancy body mass index, intake of calcium, intake of
fibers, gestational weight gain, and mean arterial pressure in the second trimester and
preeclampsia. The study sample consisted of postpartum mothers who sought services
at King Chulalongkorn Memorial Hospital, the Thai Red Cross Society, and at Siriraj
Hospital who had records of prenatal care at the hospitals. The study subjects were
divided into two groups. The case group consisted of 75 subjects who were diagnosed
with preeclampsia during pregnancy; the control group was composed of 150 subjects
who had normal pregnancy. Data were collected by means of the demographic
characteristics questionnaire and frequency of food intake questionnaire. Data were
analyzed using Mann-Whitney U test, Chi-square test, and Multiple logistics
regression analysis.

The study findings revealed that all five factors were found to be associated
with preeclampsia with statistical significance. Higher pre-pregnancy body mass index,
excessive body weight gain in the second trimester, and increased mean arterial pressure
increased the risks of preeclampsia, while intake of calcium and intake of fibers decreased
the risks of preeclampsia. However, multiple logistic regression analysis showed that intake
of calcium (OR 0.368, 95% CI 0.162-0.836), intake of fibers (OR 0.083, 95% CI 0.035-
0.197), and mean arterial pressure in the second trimester (OR 10.537, 95% CI 4.293-
25.860) were related to preeclampsia with statistical significance. The findings from this
study should be used to develop screening forms and monitoring risks of preeclampsia, such
as, monitor a mean arterial pressure. In addition, the advice to pregnant women should be
given regarding appropriate food intake such as intake of food high in calcium and fiber as
confirmed in this research that these two types of nutritional intake can reduce the risks of
preeclampsia.

KEY WORDS: PREECLAMPSIA/ INTAKE OF CALCIUM/ INTAKE OF FIBERS/
MEAN ARTERIAL PRESSURE
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0.69-1.03) (Oken, et al., 2007)
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M3 ldsuunaBenaiy 2 nSuAo IUALAAINTIAIUDIAADAILTAAANMABIABATIAA N1IZ
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1] a Y o
ANWAY TaiAgUBZAINTIA 1A (OR 0.31, 95%CI 0.15-0.63) (Kumar, Devi, Batra, Singh, &
= 9 1Y) Ao 1 I ~ [ a =
Shukla, 2009) #4@@ANARINUMINUNIUNUITEREINTUTEUVNATUNNIVT TnauaaiEN
a § 1 a Y] a 09/1 o
ESNENTDAANINAIIABMTINAN1IZANNAU TaRAGIUNZAINTIAN |8 (Hofmeyr, Atallah
4
Alvaro, & Duley, 2006) Hannniudanynsys Iaals@en lilinasensinaniizanusu
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108 (RR 0.28, 95% CI 0.11-0.75) BN UHINUIIIAT triglyceride anad  (-11.9 mg/dl, p =
' 9 )

0.02) t@liA1 HDL AU (+2.63 mg/dl, p = 0.09) taziioutanguriavesleoninsnuinans
z o { a { 3 a 3’ [ g}
fan33anU3 Taaensidileennsunnesiaazaierin (water-soluble fiber) uag liazaletin
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msnuvesiihminuaz ludulusumetunninuiluihiadesndngedranilanii ldina
o <3 a [ Aa a
Tsannu Tsnwalanagvasaion uzisaunyidaniouduannuAalnavesszuunszan
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Y
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o a 4 A aa ] .
(Esmaillzadeh, et al., 2007) 11131tA3512% 1A 1¥35N19907 19U Factors analysis 1158 Cluster
5 [ @ 4 1 a % {
analysis $991NMIANBIMIANUTUNUTIEHINUVUUNUAITUS TAABIMITAUANNITEIUBINT
a Y] a 3 o 4 o
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U3 1AAUDIHIU (cakes and sweets pattern) 1agansA M UMsUs Iandnna lshiluvanazdl
d' 1 a 1Y a 3 4 d’ ~ = 1Y d‘ a
ANUIFBIOMIIAAN1IZANNAY ariagunzadnssanaalienlssumeuiusaInys laa
o 9 9 1 A 9 a =1
Anwa 1808 (OR 0.72, 95%CI 0.62-0.85) drumsaiiumsus Inaeisuisgiaziinn
H 1 a [y a 3 o Q' -4 1 [ qu/
IHBIRMINAN1IZANNAY TaRAZIVUZAIATTANUUY 1.21 1911 (95%CIT 1.03-1.42) A9TUIIN
= = 1 a a ~ Y A [ g’ Y
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a [ Y7 [ [ { 1 a
Usznoudlomsus Iaadnwald dadtln vazFanshidtadamisoaanudssdenisinag
insulin resistance (OR 0.51, 95%CI 0.24-0.88, p for trend < 0.01) 4482 metabolic syndrome (OR
0.61, 95%CI 0.30-0.79, p for trend < 0.01)1@ JuvzRLUVLAUMITUT InAUDVAZ SUAD
. d'? Y [ A v A 49} [ a [ 4 d'd &%
(Western dietary pattern) ¥915znoudie Syiwiad iodaiuisgl waadmaivinuuidl luiiu
a ] 1 [ v d A {
g9 WHH HAZYUNHIIUAIE) WANUAUNUTABNITANANNIFEIUOI  metabolic  syndrome

(Esmaillzadeh, et al., 2007)

2. dadenlyansedSunlaswla (non-modifiable factors)
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¢ o 7o
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1 = 3 A Y 1 == a . A d? [
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Belizan, 2000; Duckitt & Harrington, 2005)
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Usziinldanan systolic blood pressure, diastolic blood pressure, pulse pressure (Safar &
Boudier, 2005), mean arterial pressure (Poon, Kametas, Pandeva, Valencia, & Nicolaides, 2008)
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”lmmammmsﬁgqmiﬁ (Cnossen, et al., 2008; Miller, Rudra, & Williams, 2007; Stamilio,
Sehdev, Morgan, Propert, & Macones, 2000)

MMM eRe A FT U veen s Tatiata systolic blood
pressure 1182 diastolic blood pressure GiamsLﬁﬂmazmmﬁ’uiaﬁmqwmzéﬂmaﬁ MINUNIY
ITBed1 Uz UUVeY Duckitt 11a¢ Harrington (2005) WuTaeiasns AT systolic 1A
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@ J 1 @ i . = & o v Ao o 1 dy
18-21 d1la11 WUNTLAVUDA systolic 11ag diastolic blood pressure 1uiladendian Tunsied
{ a 1 09; o [

ANMUTYIVDINITINA superimposed preeclampsia IAGNUNHATAIATTANNTLAVUDY  systolic
blood pressure Tu29 130-139 mmHg WUANUTIIADNITINA superimposed preeclampsia

22 : LAl gda o
TWNTY 2.80 111 (95%CI 1.82-4.30) TuveNansAnTsANNTZAUVO diastolic blood pressure

v [ 9
Tu%14 80-89 mmHg 3¢ 3AMMUTEIRONI5IAA  superimposed preeclampsia INNAU 2.04 1911
(95%CI 1.33-3.13) (Chappell, et al., 2008)
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a u’j 4 u’j 1 o 1 v o o a
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[ a [ o 1 1
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EXTENDED SUMMARY

Background and Significance of the Study

Preeclampsia is an obstetric complication that is not frequently found, but
it can have severe effects on both pregnant women and their fetuses. According to the
statistics on pregnancy all over the world, the incidence of preeclampsia is
approximately 4% to 7% (Landau & Irion, 2005). As for Thailand, according to the
statistics of child delivery at Siriraj Hospital in 2007, the rate of preeclampsia was
equal to 5.74% (Titapant et al., 2007). At King Chulalongkorn Memorial Hospital, the
incidence rate of preeclampsia in 2011 was 5.99% (Registrar and Statistics Office,
King Chulalongkorn Memorial Hospital, Thai Red Cross Society, B.E. 2554).
However, it can be stated that even though the incidence rates of preeclampsia are not
high, preeclampsia is still considered a major health problem that threatens health
statuses of the mothers and their infants. This is because preeclampsia ranks third
among fatal obstetric complications after postpartum hemorrhage and infections
(Cunningham et al., 2003). In addition to this, preeclampsia can lead to other adverse
effects on the mothers and their infants. At present, the causes of preeclampsia are not
conclusively known (Cunningham et al., 2003; Shamsi et al., 2010). Therefore, a

study on risk factors related to preeclampsia is deemed necessary as it would lead to
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baseline data that could be used to develop a guideline on screening and caring of
patients with preeclampsia to ensure timely diagnosis and treatment to prevent severity
of the disease as well as loss of life of mothers and their fetuses.

A review of related literature has shown that there are a large number of
studies investigating factors related to preeclampsia, including modifiable factors,
non- modifiable factors, and clinically assessed factors (Peacock & Bogossian, 2009).
As regards modifiable factors, a study has reported that pre-pregnancy body mass
index is associated with preeclampsia, as the risks of preeclampsia increase when the
body mass index of pregnant women before pregnancy or at first prenatal care is
higher than the standard criterion (Bodnar, Ness, Markovic, & Roberts, 2005).
Furthermore, Nohr et al. (2008) have found that pregnant women whose gestational
body weight gain is between 16 and 19 kilograms or 20 kilograms or more are at
higher risks of preeclampsia. Another modifiable factor is food intake. Previous
studies have revealed that eating foods high in calcium and fibers helps reduce the
risks of preeclampsia (Duvekot, de Groot, Bloemenkamp, & Oei, 2002; Qiu,
Coughlin, Frederick, Sorensen, & Williams, 2008). On the other hand, regarding non-
modifiable factors such as age and order of pregnancy, it has been discovered that age
at pregnancy is related to preeclampsia. That is, women with first pregnancy who are
younger than 20 years of age and pregnant women who are older than 35 years of age
are at higher risks of preeclampsia (Mistovich, Krost, & Limmer, 2008). With regards
to order of pregnancy, it has been documented that order of pregnancy is associated
with preeclampsia (Worapong Worachet, B.E. 2548; Anorlu et al., 2005; Jacobs et al.,
2003). Finally, when it comes to clinically assessed factors, a number of studies have
shown that gestational arterial pressure levels, including systolic blood pressure,
diastolic blood pressure, and mean arterial pressure, are all associated with
preeclampsia (Cnossen et al., 2008; Miller, Rudra, & Williams, 2007; Poon, Kametas,
Pandeva, Valencia, & Nicolaides, 2008).

It could be seen that there are a number of factors that are related to
preeclampsia. However, it is worth noting that most of the studies have been
conducted abroad. In Thailand, a number of interesting factors, which can be used in
early screening of preeclampsia, have not been investigated such as eating pattern,

arterial pressure, etc. A review of literature conducted abroad has shown that these
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factors are associated with the onset of preeclampsia and may be used to preeclampsia
in pregnant women. Therefore, the researcher was interested in examining the
relationship between selected factors and preeclampsia including pre-pregnancy body
mass index, body weight gain during the second trimester, calcium intake, fiber intake,
and mean arterial pressure. This is because these factors can be immediately screened,
and screening for risk factors to provide timely diagnosis and treatment is also a
responsibility of midwifery nurses who provide care to pregnant women. Moreover,
some of the selected factors such as dietary intake patterns and gestational body
weight gain are considered problems that are influenced by contexts of the community
that clearly reflect prevalent beliefs of community members that affect health. As a
result, it was anticipated that the findings of this study could shed light on important
data that can be used as baseline data to adjust attitudes and behaviors of community

members in addition to evaluation to screen for risks of preeclampsia.

Research Question

Are pre-pregnancy body mass index, calcium intake, fiber intake,
gestational weight gain, and mean arterial pressure in the second trimester related to

preeclampsia?

Research Objective

The present study aimed at investigating the relationship between selected
factors of pre-pregnancy body mass index, calcium intake, fiber intake, gestational weight

gain, and mean arterial pressure in the second trimester and preeclampsia.

Research Hypothesis

Pre-pregnancy body mass index, calcium intake, fiber intake, gestational weight

gain, and mean arterial pressure in the second trimester are related to preeclampsia.
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Conceptual Framework of the Study

In the present study, concepts and factors that may have an influence on
preeclampsia were reviewed and synthesized into the conceptual framework of the
present study. A review of concepts on socioeconomic changes that cause metabolic
syndromes has revealed that such changes result in an increase in the prevalence rates
of obesity in all age groups, which can be evaluated from body mass indexes that are
higher than the normal level (18.5-24.9 kg/m?) or which can be observed from
excessive weight gain during pregnancy. An inappropriate increase in body mass
indexes and body weight gain can be a risk factor of preeclampsia (Fortner, Pekow,
Solomon, Markenson, & Chasen-Taber, 2009). It has been documented that there is a
relationship between obesity and oxidative stress and markers of inflammation
because of an increase in C-reactive protein (CRP), cytokines, tumor necrosis factor-o.
(TNF-a), interleukin-6 (IL-6), and interleukin-8 (IL-8). Moreover, obesity brings
about dyslipidemia as well, so functioning of the vascular system is affected as the
blood vessels become blocked or lose their elasticity, hence more intravascular
resistance (Walsh, 2007). A review of literature has also shown that reduced physical
activity and consumption of high fat and high cholesterol food also result in insulin
resistance, leading to hyperglycemia that affects functioning of the vascular system
and possibly vascular diseases (Lopez-Jaramillo, Pradilla, Castillo, & Lahera, 2007).
However, previous studies have pointed out that appropriate food consumption can
reduce the risks of hypertension. For example, Brantaeter et al. (2009) have found that
appropriate food consumption consisting mainly of vegetables and vegetable oils can
help reduce preeclampsia (OR 0.72, 95%CI 0.62-0.85). On the other hand, eating
processed foods such as processed meats, sodas, and salty snacks can increase the risk
of preeclampsia by 1.21 times. In addition, Esmaillzadeh et al. (2007) have found that
healthy dietary patterns consisting of fruits, vegetables, poultry, and unrefined grains
can reduce the risks of insulin resistance (OR 0.51, 95%CI 0.24-0.88, p for trend <
0.01) and metabolic syndromes (OR 0.61, 95%CI 0.30-0.79, p for trend <0.01),
which in turn can decrease the chances of preeclampsia.

Furthermore, an investigation of the relationship between types of food
consumption such as dairy products and fibers and preeclampsia has shown that

mothers who developed preeclampsia consumed less dairy products than those who
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had normal arterial pressure with statistical significance (p < 0.01). In other words,
pregnant women who consume a large quantity of dairy products receive sufficient
calcium intake to reduce their risks of preeclampsia (Duvekot et al., 2002). This is
because calcium will reduce the constriction of smooth muscles though the body’s
responsive processes. Likewise, pregnant women who consume a large quantity of
fibers have fewer risks of developing preeclampsia than those who consume less food
with fiber (RR 0.28, 95%CI 0.11-0.75). This is because food fibers helps slow down
the digestion and absorption of fat, so there is less fat accumulated in the body
(Frederick, Sorensen, Zhang, Luthy, Williams, 2001; Qiu et al., 2008).

In addition, implantation of the placenta can be a major cause of immunity
responses of the mothers. If there is a difference in human leukocyte antigen (HLA)
between pregnant women and their fetuses, normal implantation of the fetuses in the
uterus may not be possible, so the amount of blood that goes to nurture the placenta is
reduced. A reduction in the blood that goes to the placenta stimulates vasospasm.
Permeability of the capillary will be affected, and capillary leak will occur. When this
happens, the coagulation system will be stimulated, and these mechanisms result in
abnormality of different bodily systems (Wibulpan Thitadilok & Monsak Chuchoteros,
B.E. 2551; Karthikeyan & Lip, 2007; Noris et al., 2005).

Research Methodology

The present study was a case-control study which aimed at investigating
the relationship between selected factors of pre-pregnancy body mass index, calcium
intake, fiber intake, gestational weight gain, and mean arterial pressure in the second
trimester and preeclampsia. Retrospective data were collected, as well as data from
the prenatal care records.

Population and sample
Population: The population of the present study consisted of
postpartum women with either normal or abnormal child delivery who sought services at

King Chulalongkorn Memorial Hospital, Thai Red Cross Society, and Siriraj Hospital.
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Sample: The study sample consisted of postpartum mothers
who sought services at King Chulalongkorn Memorial Hospital, Thai Red Cross
Society, and Siriraj Hospital between the study period between July 2011 and March
2012. They had history of single pregnancy, with their gestational ages ranging from
28 to 42 weeks, without any complications such as chronic hypertension, thyroid
disease, immunity disease, and urinary tract infection. They were able to communicate
in the Thai language and sought prenatal care during their pregnancy. There were no
restrictions in terms of age, educational background, number of pregnancies, marital
status, and socioeconomic status. In this study, the subjects were divided into two
groups—the case and the control. The case referred to pregnant women who were
diagnosed with preeclampsia including mild preeclampsia, severe preeclampsia, and
eclampsia (NHBPEP, 2000) and the control, which referred to women with normal
pregnancy who gave birth after the case. Two of the subjects in both groups were

matched in terms of age.

Sample size
The sample size was calculated with the ratio of 10 to 1. That is, ten
subjects were needed for one variable of the study, together with a minimum sample
size of 100 or 50 (Lawley & Maxwell, 1971; Marascuilo & Levin, 1983; Tabachnick
& Fidell, 1996, 2001 as cited in Peng et al., 2002) as follows: 100 + (10 x 5) = 150.
Therefore, in this study, data were collected from 75 subjects who were

diagnosed with preeclampsia, and 150 women with normal pregnancy, or 1: 2 ratio.

Research instruments

The instruments used in the present research were as follows:

1. The demographic characteristics questionnaire was used to elicit data
including age at pregnancy, order of pregnancy, pre-pregnancy body mass index,
gestational weight gain during the second trimester, and mean arterial pressure.

2. The frequency of food intake questionnaire focused on consumption of
food high in calcium and fiber contents. The instrument was adapted from the
frequency of food consumption questionnaire developed by Kittichotpanich (2001)

and revised with advice from experts in nutrition. In this questionnaire, foods were
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divided into seven groups as follows: 1) milk and dairy products, 2) meat and meat
products, 3) grains and grain products, 4) hard-shell fruits, seeds, dried nuts, and
products, 5) roots, bulbs, and products, 6) vegetables and products, and 7) fruits and
products, totaling 56 items. All of the subjects were asked the same questions, and
time was given for them to think back to their food consumption during pregnancy.
The researcher calculated the total amount of calcium and fiber intake based on the
sum of amounts of calcium and fiber in each type of food, and the results were
compared to the standard criteria of the country. In Thailand, the recommended
calcium intake for pregnant women is 800 mg. per day, and the recommended fiber
intake for pregnant women is 25 grams per day (Division of Nutrition, Department of
Health, Ministry of Public Health, B.E. 2546).

Protection of the rights of human subjects

The present study was approved by the Institutional Review Board on
Research Involving Human Subjects of Siriraj Hospital (ID no. Si 305/2011, Project
Code 259/2554(EC3)) and King Chulalongkorn Memorial Hospital, Thai Red Cross
Society, (COA No. 400/2011 IRB No. 190/54).

Data collection

1. After the research proposal had been considered and approved by the
Institutional Review Board on Research Involving Human Subjects of Siriraj Hospital
and King Chulalongkorn Memorial Hospital, Thai Red Cross Society, and permission
to collect data was granted by the Dean of the Faculty of Medicine, Siriraj Hospital,
and the Directory of King Chulalongkorn Memorial Hospital, the researcher met the
head nurses, heads of the postnatal clinics, and nurses working at the postnatal clinic
to explain the research objective and data collection procedures.

2. The researcher collected data by herself at the postnatal clinic. Data
collection began with the case subjects, before moving on to the control subjects. The
researcher introduced herself to the subjects, explained the research objective and data
collection procedures, as well as the benefits and risks involved, and asked the
subjects to sign the informed consent form. If the subjects were younger than 19 years

old, approval was sought from their legal guardians. After that, the researcher
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explained how to respond to the research instruments and asked the subjects to fill out
the questionnaires truthfully. This lasted approximately 15 to 30 minutes. After that,
the researcher collected data from the prenatal care records. Data collection began

after data had been collected from all 225 subjects.

Data analysis

Data collected from the subjects were distributed and analyzed using
statistical methods. The significance level in hypothesis testing was set at 0.5. The
steps involved in data analysis were as follows:

1. Data regarding the subjects’ pre-pregnancy body mass index, calcium
intake, fiber intake, gestational weight gain, and mean arterial pressure in the second
trimester were analyzed in terms of frequency, percentage, mean, standard deviation,
and median.

2. The relationships between selected factors of pre-pregnancy body mass
index, calcium intake, fiber intake, gestational weight gain, and mean arterial pressure
in the second trimester and preeclampsia were determined using Mann-Whitney U

test, Chi-square test, and Multiple logistic regression analysis.

Research Findings

1. As regards demographic characteristics of the subjects, the study
findings revealed that the mean age of the subjects was equal to 27.79 years old (SD =
5.87). Most of the subjects were between 20 and 29 years of age, and 30 years old or
older. When categorizing the subjects according to their groups—case or control, it
was found that the mean age of the case subjects was 27.93 years (SD = 5.74), and that
of the control subjects was 27.63 years (SD = 6.05). In terms of order of pregnancy,
both the case and control subjects had history of previous pregnancies. In addition,
when considering history of previous illnesses, history of previous obstetric illnesses,
and history of gestational illnesses in the family, it was found that none of the case
subjects had history of medical illnesses, while one of the control subjects, or 0.7%,
suffered from migraine headache. In terms of history of previous obstetric illnesses, it

was found that one of the case subjects, or 1.3%, had gestational diabetes, and four of
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them, or 5.3%, had preeclampsia. In contrast, none of the control subjects had history
of medical illnesses. Moreover, as for history of gestational illnesses in the family, it
was found that the subjects in both groups had history of gestational illnesses in the
family. Five of the case subjects and one of the control subjects had an older sister
who had preeclampsia had preeclampsia, making up 6.7% and 0.7%, respectively.

2. When it came to the relationships between selected factors of pre-
pregnancy body mass index, calcium intake, fiber intake, gestational weight gain, and
mean arterial pressure in the second trimester and preeclampsia, the study findings
showed that the case subjects had a tendency to have higher body mass indexes that
those of the control subjects. There were more case subjects whose gestational weight
gain was higher than the standard criterion and fewer case subjects who consumed less
calcium intake and fiber intake than the standard criteria when they were compared to
the control subjects. Finally, more case subjects had a tendency to have higher mean
arterial pressure than control subjects. All five factors were found to be related to
preeclampsia with statistical significance. An increase in pre-pregnancy body mass
index, gestational body weight gain in the second trimester, and mean arterial pressure
increased the risks of preeclampsia, whereas an increase in calcium and fiber
consumption decreased the risks of preeclampsia. In addition, multiple logistic
regression analysis has shown that only calcium intake (OR 0.368, 95% CI 0.162 -
0.836), fiber intake (OR 0.083, 95% CI 0.035 - 0.197), and mean arterial pressure in
the second trimester (OR 10.537, 95% CIl 4.293 - 25.860) were statistically
significantly related to preeclampsia.

Conclusion and Discussion

An analysis of the relationships between selected factors and preeclampsia
using chi-square test shown that pre-pregnancy body mass index and gestational body
weight gain during the second trimester were related to preeclampsia. In this study,
pregnant women whose pre-pregnancy body mass index was equal to 25-29.9 kg/m?
had 3.5 times higher risks of preeclampsia (95% CI 1.3-8.9). Also, pregnant women
whose pre-pregnancy body mass index was equal to or higher than 30 kg/m? had 16.2

times higher risks of preeclampsia (95% CI 4.5-58.3) (Aksornphusitaphong &
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Phupong, 2012; Luealon & Phupong, 2010). As regards gestational weight gain,
pregnant women whose gestational weight gain was higher than the standard criterion
had 4.2 times higher risks of preeclampsia (Fortner et al., 2009). It has been observed
that pregnant women who had higher body mass index or were obese were more likely
to eat more food during pregnancy, hence excessive gestational weight gain. Women
who are overweight or obese will have a high level of triglyceride and free fatty acid,
which causes abnormality of functioning of endothelial cells. Furthermore, obesity is
associated with oxidative stress and markers of inflammation. It has been found that
pregnant women suffering from preeclampsia have an increase in C-reactive protein,
TNK-a, IL-6, and IL-8, which results in clear signs and symptoms in pregnant women
(Walsh, 2007). Besides this, previous studies on calcium and fiber intake have
revealed that pregnant women with preeclampsia tend to consume less milk and dairy
products than those who have normal arterial pressure with statistical significance
(Duvekot et al., 2002; Engberink et al., 2009; Kim, Kim, Lee, Moon, & Jo, 2012;
Ramos et al., 2006). Calcium may be associated with preeclampsia because calcium
decreases the constriction of smooth muscles through the body’s responsive processes.
Therefore, pregnant women who have sufficient calcium intake are less likely to
develop preeclampsia than those who have insufficient calcium intake. Moreover,
with regard to fiber intake, pregnant women who consume more fiber are less likely to
have preeclampsia than those who consume less fiber with statistical significance
(Brantsaeter et al., 2009; Frederick et al., 2005; Qiu et al., 2008). Consumption of
fiber can help reduce preeclampsia because fiber in food prolongs digestion and
absorption of fat, hence less accumulation of fat in the body. In addition, more fibrous
food has fewer calories than less fibrous food of the same amount, so it helps reduce
the risk of body weight gain due to accumulated caloric intake of the body.
Furthermore, the study findings also indicated that mean arterial pressure in the second
trimester was associated with preeclampsia with statistical significance. Likewise,
Miller et al. (2007) found a statistically significant relationship between mean arterial
pressure and preeclampsia. The mean arterial pressure which is equal to or higher
than 89 mmHg. is associated with a higher risk of preeclampsia.

Based on the aforementioned chi-square test, it can be seen that all

selected factors were associated with preeclampsia. However, when multiple logistic
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regression analysis was employed, it was found that only calcium intake, fiber intake,
and mean arterial pressure in the second trimester were related to preeclampsia with

statistical significance.

Limitations of the Study

In the present study, data were collected from postpartum mothers who
sought services at King Chulalongkorn Memorial Hospital, Thai Red Cross Society
and Siriraj Hospital, both who were diagnosed with preeclampsia and who had normal
pregnancy. Data were collected retrospectively from the study subjects and from the
prenatal care records kept at the hospitals. Interviews that asked the subjects to think
back to the time they were still pregnant, especially during the second trimester of the
pregnancy, to collect the needed data may have affected the accuracy or clarity of the
data. Moreover, the number of subjects of the study may not be large enough for the
analysis of certain factors such as pre-pregnancy body mass index or gestational
weight gain. Therefore, further research is needed. Besides this, the subjects of this
study were women who lived in an urban area, so their living condition may have had
an effect on their dietary intake pattern. For these reasons, the findings of the present

study may not be generalized to pregnant women living in other areas of the country.

Implications and Recommendations
Based on the study findings, the following implications and

recommendations can be made:

For nursing practices

1. The study found that a mean arterial pressure is the factor to increase the
risk of preeclampsia, especially a mean arterial pressure in the second trimester.
Therefore, the assessment of a mean arterial pressure in the second trimester is
important in order to screen and prevent pregnant women from preeclampsia.

2. The result from this study found that calcium intake is greater than or
equal to 800 mg/day and fiber intake is greater than or equal to 25g/day will reduce the
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risk of preeclampsia. Thus, the recommendations for pregnant women about dietary
intake will help them to eliminate the risk of preeclampsia, especially high calcium
and fiber intake. The advice may be given together with the teaching on exchange of
food so that pregnant women will understand more options available to them when it
comes to nutritional intake during pregnancy.

3. There is no significant between pre-pregnancy body mass index,
gestational weight gain in the second trimester and preeclampsia by using multiple
logistic regression, but research literature review and analysis of chi-square found that
pre-pregnancy body mass index and gestational weight gain in the second trimester are
related to preeclampsia. Thus, the assessment of body mass index before pregnancy
and monitoring weight gain during antenatal care are still important. The screening of
blood pressure level for surveillance preeclampsia or using the assessment of body
mass index before pregnancy and monitoring weight gain during antenatal care,
including the recommendation on diet control to prevent preeclampsia in the women

who have overweight or too much weight gain during pregnancy.

For nursing research

1. Research should be conducted to investigate other factors that may be
related to preeclampsia such as other physical factors, dietary intake which result in
preeclampsia, and psychosocial factors.

2. A questionnaire should be developed in order to collect the data on
dietary intake for utilizing to better reflect more details of the data.

3. Prospective research studies should be carried out to further explore
factors that may be related to preeclampsia. For example, the study on dietary intake
by using the daily food record for collecting the data in order to reduce the deviation
of collecting retrospective data.

4. The subjects of the present study were pregnant women who were living
in an urban area, so their living condition may have played a role in their choice of
dietary intake. Therefore, the study should be conducted in other factors. For example,
the calcium and fiber intake in the other group of women, such as the women who live

in rural area or others who have different cultures in their choice of dietary intake.
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namsnaaaumsanudnny IAenalasl¥ada Kolmogorov-Smirnov test
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1 1 = 1 3 a
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mulshanen Kolmogorov-Smirnov

statistic df Sig.

[

¥iananeneumsnansn
NAUNARDY 085 75 200

NAUAILAY 143 150 000

MsNveNHITNIzHNeRInsInlulasnanaes
AYUNAADI 122 75 .008

AYUAIVAN 058 150 200

namaadenlumsusinn
NYUNAADY 156 75 .000

AYUAIVAN 122 150 .000

Usanadeaislumsuslan
NYUNAADY 101 75 057

NYUAILAY 203 150 .000

\J U I~ d‘
manuauvasaaeauaundslulasinaaes
NAUNAADY 131 75 003

NAUAILAY 139 150 000
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(min) (max) (median) Q1 Q3)
swihnameseumsiansss
- NQUANEI 16.26 37.78 23.88 20.83 28.33
- nguilSouimey 15.62 38.22 20.56 18.61 22.96
min = 15.62, max = 38.22, median = 21.40, Q1 = 19.07, Q3 = 25.16
mstfinvesihminsznhainssdiileaugalnsnaaos
- NguAnY 0.40 17.40 5.00 3.00 8.50
- nguilTeuiey 1.00 13.10 6.50 438 8.70
min = 0.40, max = 17.40, median = 6.50, Q1 = 3.90, Q3 = 8.60
PSunomaadeulunmsuilon
- NguAnY 14732 394082 788.58 474.86 1239.90
- ngulssumey 316.86 187814  980.70 817.86 1289.30
min = 147.32, max = 3940.82, median = 956.64, Q1 = 727.36, Q3 = 1259.20
PSunadaornslumsuilon
- NQUANEI 423 45.63 18.85 13.96 24.05
- ngulssumey 11.14 85.14 26.76 25.18 29.47
min = 4.23, max = 85.14, median = 25.88, Q1 = 20.25, Q3 =28.97
ﬂ'"lﬂ'J"I&I&I’u?‘iaﬂﬂ!aﬂﬂ!!ﬂﬂ!ﬂéﬂiuﬂﬂiﬁ1ﬁﬁﬂﬁ
- NQUANEI 71.09 115.34 92.23 85.00 96.67
- nguilTouiioy 61.67 94.00 83.34 74.67 86.67
min = 61.67, max = 115.34, median = 85.00, Q1 = 77.00, Q3 = 90.00
fduvesmsnansss
- NQUANEI 1.00 6.00 2.00 1.00 3.00
- nguilTouimioy 1.00 5.00 2.00 1.00 2.00

min = 1.00, max = 6.00, median = 2.00, Q1 = 1.00, Q3 = 2.00
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