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THESIS ADVISORY COMMITTEE: YAOWALAK SERISATHIEN, D.N.S,,
WANNA PHAHUWATANAKORN, Ph.D. (NURSING)

ABSTRACT

The purpose of this study was to predict gestational weight gain (GWG) by age,
parity, pre-pregnancy body mass index (BMI), food consumption and physical activity.
Subjects were 109 pregnant women who attended antenatal care (ANC) clinic and delivery at
Phramongkutklao hospital between July to September 2012. Data were collected by using
demographic information questionnaire, the food consumption during pregnancy questionnaire
and the physical activity during pregnancy questionnaire. Data were analyzed by using
percentage, mean, standard deviation and logistic regressions.

The results of this study showed that 40.37% of pregnant women gained the
recommended weight during their pregnancies, 44.95% gained excessive weight, and 14.68%
gained insufficient weight. Food consumption and pre-pregnancy BMI together could
significantly predict 17.7% (R?= 0.177, p<.01) of variance in GWG. Food consumption could
predict adequate weight gain (OR=1.075, 95% CI 1.006-1.149). Pregnant women with low
BMI were found to reach adequate weight gain (OR=2.965, 95% CI 1.149-7.652), however
pregnant women with over BMI reach adequate weight gain (OR=0.264, 95% CI 0.053-
1.316), compared to those with normal BMI. However age, parity and physical activity could
not predict GWG.

The recommendations of the study are that pre-pregnancy BMI of pregnant
women should be assessed at the first ANC visit in order to guide GWG, promote and support

information about appropriate food consumption during pregnancy to adequate weight gain.

KEY WORDS: PREGNANT WOMEN/ GESTATIONAL WEIGHT GAIN/ PREDICTIVE
FACTOR
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PREDICTIVE FACTOES OF GESTATIONAL WEIGHT GAIN

MAJOR BOONSITA JANTRADEE 5236532 NSAM/M

M.N.S. (ADVANCED MIDWIFERY)

THESIS ADVISORY COMMITTEE: YAOWALAK SERISATHIEN, D.N.S.,
WANNA PHAHUWATANAKORN, Ph.D. (NURSING)

EXTENDED SUMMARY

Background and Significance of the Study

Pregnancy causes physical and psychosocial changes (Puangnoi
Sakornrattanakul and Jantima Kanobodi, 2007). Gestational weight gain is a physical
change marked by expansion and increases in maternal tissue cells in addition to the
products of pregnancy (I0M, 2009).

Pregnant women require more energy than energy expenditure for fetal
growth, maternal tissue and increased basal metabolic rates (Venus Linhakul, 2002).
Pregnant women require approximately 2,200-2,900 calories per day. For Thai
pregnant women, the recommended daily allowance is 2,050 calories (Ministry of
Public Health, 2003), depending on age, body mass index, activity and gestational age.
During the first trimester, pregnant women do not require more energy. However,
pregnant women should receive 340 and 452 more calories per day during the second
and third trimesters, respectively (IOM, 2009). After the first trimester, pregnant
women should receive more energy at an average of 300 calories per day (Ricci &
Kyle, 2009).

Pregnant women with appropriate weight gain balance energy intake and
energy expenditure while pregnant women with in appropriate weight gain have an
imbalance between energy received and energy expenditure, which may have impact
on mothers and infants. Mothers with inadequate weight gain are at greater risk for

premature birth and fetal birth weights of less than 2,500 grams (Dietz, et al., 2006;
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Margerison Zilko, et al., 2010; Oken, et al., 2007; Wise, et al., 2010). Pregnant women
with excessive weight gain are at greater risk for gestational diabetes and pregnancy-
induced hypertension (Cedergren, 2006; Eduardo & Sven, 2006; Thorsdottir, et al.,
2002) as well as postpartum weight retention (Lyu, et al., 2009; Theananansuk &
Lertbunnaphong, 2008). Gestational weight gain is positively correlated with mothers’
body mass index over the next fifteen years (Linné, et al., 2004; Rooney, et al., 2005).
Mothers with excessive weight gain are at greater risk for macrosomia fetus, which
will result in induction, difficulty delivery and caesarean section due to ceplalopelvic
disproportion (Frederick et al., 2008; Rode et al., 2007; Stotland, et al., 2004). When
monitored, this group of infants was found to be at greater risk for obesity or diabetes
during childhood, adolescence or early adulthood (Margerison Zilko, et al., 2010;
Moreira et al., 2007; Oken, et al., 2007). Mothers with excessive weight gain were
found to be less successful in breastfeeding than mothers with adequate weight gain
(Oken, et al., 2007). Mothers with excessive weight gain were found to have shorter
breastfeeding durations than mothers with adequate weight gain (Li, et al., 2003) and
higher rates of failure in breastfeeding than mothers with adequate weight gain
(Hilson, et al., 2006).

The concept of determinants of gestational weight gain of the Institute of
Medicine (IOM, 2009) was used as the conceptual framework for this study. This was
divided into two main factors composed of social environmental factors and maternal
factors. Social environmental factors are composed of factors correlated with society,
institutions, environments, residence and interpersonal relationships. Although social
environmental factors have impacts on a person’s health behaviors, but there have
been no direct reports on gestational weight gain. Maternal factors comprise social and
demographic factors, physical factors, psychological factors, medical factors and
behavioral factors, which directly influence gestational weight gain. This study was
investigated only potential predictive factors for gestational weight gain by studying
social and demographic factors, namely, age, physical factors consisting of pre-
pregnancy body mass index (BMI) and parity, and behavioral factors consisting of
food consumption and physical activities. These factors can be implemented as

guidelines for improving the quality of service provision for pregnant women.
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According to the literature review, each factor had the following impacts on

gestational weight gain.

Social and Demographic Factors

Social and demographic factors influence living self-care and lifestyle of
pregnant women with impacts on gestational weight gain (DiPietro, et al., 2003). The
factor studied was age, which was correlated with energy expenditure. Younger
persons require more energy for growth than older persons (Siripan Junkrangka,
1999). Therefore, pregnant adolescents require more energy than pregnant adults
(IOM, 2009), which puts pregnant adolescents at greater risk for inadequate weight
gain than pregnant adults (Drehmer et al., 2010). Pregnant women aged 35 years or
more are also at risk for excessive weight gain (Olson & Strawderman, 2003).

However, studies have reported physical activity to be unrelated to gestational weight

gain (Walker, et al., 2009; Wells, et al., 2006).

Physical Factors: The factors studied were Pre-pregnancy BMI and
Parity.

Pre-pregnancy BMI: BMI indicates nutrition in adults (WHO Western
Pacific Region, 2000). Pre-pregnancy BMI has also been found to be negatively

correlated with gestational weight gain (Guelinckx, et al., 2010; Nohr, et al., 2009),

meaning persons with high pre-pregnancy BMI will have low gestational weight gain
while persons with low pre-pregnancy BMI will have high gestational weight gain.
Pre-pregnancy overweight or obesity pregnancy indices have found pregnant women

to be at greater risk for having excessive weight gain than women with normal pre-

pregnancy weights (Brawarsky, et al., 2005; Rodrigues, et al., 2010). The study of

Wells and colleagues (2006) found obese pregnant women to be at greater risk for
excessive and inadequate weight gain.

Parity: Mothers who have previously been pregnant and delivery will have
the ability to adapt during pregnancy with self-care experience in addition to
experience with postpartum weight retention. Hence, these mothers prevent excessive

weight gain (Bergmann, et al., 1997) in addition to paying more attention to health as
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evident in the study of Wells and colleagues (2006) who found multiparous women to
be at 0.69 times (95%CI, 0.57-0.82) greater risk for excessive weight gain than

primiparous women.

Psychological Factors

Pregnant women have been found to undergo multidimensional changes
resulting in anxiety, stress and fear. Inability to adapt in order to confront with changes
results in health problems (Murray & Mckinney, 2010). Furthermore, attitude toward
gestational weight gain, stress and depression during pregnancy has been found to be
negatively correlated with gestational weight gain (Bodnar, et al., 2009; Brawarsky, et
al., 2005). The researcher did not investigate psychological factors because attitude
toward gestational weight gain fluctuates with body mass index (Copper, et al., 1995).
Stress and anxiety have been found to be correlated with food consumption (Di Pietro,
et al., 2003; Thornton, et al., 2006). BMI and food consumption were investigated for
this study because these factors can be assessed easily without complications and can

be used to develop guidelines for the care of pregnant women.

Medical Factors

Medical factors comprise pre-pregnancy illnesses, antenatal illnesses and
complications. Pre-pregnancy illnesses are composed of eating disorders, which are
correlated with infants’ birth weight and there is no way to determine whether or not
eating disorders have impacts on gestational weight gain (IOM, 2009). Hyperemesis
gravidarum has been found to be correlated with low weight gain during pregnancy

but this study was not conducted in persons with health problems.

Behavioral Factors: The factors studied were food consumption and
physical activity.

Food consumption: Food consumption is eating, drinking or taking food
into the body for nourishment (Siripan Junkrangka, 1999). Pregnant women require
more energy to meet maternal and fetal needs. Hence, pregnant women adapt by
increasing dietary intake (IOM, 2009). The amount of dietary intake during pregnancy

is a predictor of gestational weight gain. Fried foods and dessert intake are predictors
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of excessive weight gain while fruit and vegetable intake from the first trimester can
reduce excessive weight gain (Stuebe, et al., 2009).

Physical Activity: Pregnant women engage in less physical movement to
perform activities (Butte, et al., 2004; MelZer, et al., 2009). Inadequate physical
activity can cause excessive weight gain and excessive physical activity can cause
inadequate weight gain (Stuebe, et al., 2009). However, studies have reported physical
activity to be unrelated to gestational weight gain (Rodrigues, et al., 2010).

According to the literature review, a number of factors are correlated with
gestational weight gain. Few studies covering this aspect have been conducted within
the context of Thai society. Most studies have been conducted on the factors correlated
with fetal birth weight. Although the gestational weight gain study of Jatuporn
Rattanasin (2006) was conducted to study food consumption, the study was conducted
only among HIV-infected persons. Furthermore, studies on weight, height (Pattaka
Piyapinyo, 1983) and stress (Treratpan, 1985) were conducted have been for some
time. Therefore, the researcher was interested in studying the predictive factors of
gestational weight gain. The concept of determinants of gestational weight gain of the
Institute of Medicine (2009) was used as the conceptual framework for this study, on
factors concerning age, parity, pre-pregnancy body mass index, food consumption and
physical activity with the expectation that the findings can be utilized to improve the

quality of care provided for pregnant women.

Research Objectives
To study the predictive ability of gestational weight gain in terms of
factors concerning age, parity, pre-pregnancy body mass index, food consumption and

physical activity.
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Research Hypothesis

Age, parity, pre-pregnancy body mass index, food consumption and

physical activity can together predict gestational weight gain.

Research Methodology
This study was based on a predictive research design, for studied
gestational weight gain predictive capabilities by age, parity, pre-pregnancy body mass

index, food consumption and physical activity.

Population and Sample population

Population: The target population of this study comprised of full-term
pregnant women receiving antenatal care and delivering at Phramongkutklao hospital
during the period from 1 July 2012 to 30 September 2012. The samples characteristics
were set to consist of single pregnancies, pregnant women aged fifteen years and up
with gestational ages of 37-41 weeks. Pregnant women whose pre-pregnancy weight
were recorded on antenatal cards and weighed on the delivery date, who kept four
antenatal appointments and up with intention to give birth at Phramongkutklao
hospital, pregnant women without pre-pregnancy or antenatal diseases or abnormal

conditions with no severe congenital disabilities in infants.

Sample: The sample size was by calculating the power of the test and
using the table of Polit & Beck (2008) for multiple regression statistical analysis by
setting power analysis at oo = .05 and the power of the test at .80 with five predictive
variables. Because no studies have been conducted on similar topics, a medium effect
size was set, sample size of at least 92 samples. To guarantee final total sample size
from in between loss, 20% sample were added to total sample size. Therefore, the

sample size was increased to 111.



UASHAN Yyda1 Junsa unagduunauysaimdangy /102

Instrumentation
The data collection instruments comprised three sets of forms for

recording data and questionnaires as follows:

Set 1 Personal data record forms contained questions with choice answers
and fill-in-the-blank questions. The record form comprised demographics data,
pregnancy-related data, delivery and nutrition of pregnant women (pre-pregnancy

weight, height, body mass index and gestational weight gain).

Set 2 The food consumption during pregnancy questionnaire was created
by the researcher from the literature review and divided into three sections comprising
dietary intake models, food preparation methods and types of food consumed with a
total of twenty-eight questions ranked on a four-level rating scale with responses
ranging from “regularly practiced” to “never practiced”. The questionnaire had a
scoring range of 28 to 112 points with high scores indicated good food consumption in
pregnant women while low scores indicated poor food consumption in pregnant

women.

Set 3 The physical activity during pregnancy questionnaire was created by
the researcher from the literature review. The questionnaire was divided into three
sections consisting of physical movement, exercise and rest. The questionnaire
contained a total of sixteen questions ranked on a four-level rating scale with
responses ranging from “regularly practiced” to “never practiced”. The questionnaire
had a scoring range of 16 to 64 points with high scores indicating good physical
activity in pregnant women and low scores indicating poor physical activity in

pregnant women.

Instrument Quality Testing
To determining content validity, the researcher presented the
questionnaires to five experts for test content validity and language suitability. The

content validity index (CVI) of the food consumption questionnaire and the physical
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activity during pregnancy questionnaire was calculated and found to be equal to 0.86
and 0.80, respectively.

To determining instrument reliability, the researcher tested the
questionnaires with 30 pregnant women who had the same characteristics as the
subjects in this study. The questionnaires on food consumption and physical activity
were calculated for reliability with Cronbach’s Alpha Coefficient values of 0.77 and
0.72, respectively.

Protection of Human Participants

This study was approved by the human research ethics committee of
Mahidol University, Nursing Science Set (Project Code: MU-IRB (NS) 2012/08.0602)
and the Royal Thai Army Medical Department, Ministry of Defense (Project Code:
02h/55).

Data Collection

After receiving approval from the administrator of Phramongkutklao
hospital, the researcher introducing herself to the division administrator and met with
the Section Chief Nurse of the Obstetrical and Gynecology department, the Head
Nurse of the obstetric outpatient clinic and the Head Nurse of the postpartum ward.
The researcher requested cooperation from the nurses of the obstetric outpatient clinic
to help by checking the list of pregnant women coming for antenatal care with
characteristics meeting set qualifications meeting criteria from medical records along
with requesting permission for the researcher to meet and collect data. After the
samples consented to participate in the study, the researcher requested the samples to
sign informed consent forms. The researcher began collecting the first set of data on
pregnancy and nutrition by recording data from antenatal cards and had the sample
answer all three sets of personal data, food consumption and physical activity
questionnaires over a period of approximately 20-30 minutes. The researcher

requested permission to collect additional data on delivery and infants from the
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background files to record the first set of data when the samples were admitted for

delivery.

Data Analysis

A computer program package was used to analyze the data obtained by
using frequency distribution, percentage, mean values and standard deviation to
analyze personal data, pre-pregnancy BMI and gestational weight gain. Mean value
and standard deviation calculations were used to analyze food consumption and
physical activity data. Ability to predict gestational weight gain was analyzed by using

logistic regression.

Research Findings
Two samples were dropped from the study, one for incomplete responses
to the questionnaires and one due to preeclampsia, leaving 109 samples whose data

were analyzed. The research findings were as follows:

General Characteristics: The samples were aged 20-43 years with a
mean age of 29.06 years (S.D. = 5.06). Nearly the entire samples (99.08%) were
married with 47.71% of the samples graduating with bachelor’s degrees or higher and
30.27% of the samples were company employees with a mean family income of
27,541.4 baht per month (S.D. = 16,228.4). The samples (66.06%) had sufficient
income for expenses, did not drink tea, coffee (54.13%) or beverages containing
alcohol (88.07%). Nearly the entire sample comprised non-smokers (99.08%). Most of
the samples (67.97%) were occasionally stressed. Most of the samples (78.98%)
reported having received recommendations about gestational weight gain with 75.53%

of the samples receiving recommendations from nurses or doctors.

Pregnancy and Childbirth: Over half of the samples (55.96%) were
primigarvida and 62.38% of the samples were nulliparous. The samples (66.06%) had
normal labor and Caesarean sections (33.94%). The infants had birth weights of 2,070-
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4,415 grams and a mean weight of 3,104.4 grams (S.D. = 401.7). Most of the infant
samples (80.73%) had weights of 2,500-3,500 grams. Infants were composed of
51.38% male and 48.62% female.

Pre-pregnancy BMI: The samples had pre-pregnancy BMI of 16-34 and a
mean BMI of 20.92 kg/m” (S.D. = 3.31). Most of the samples had normal BMI
(62.39%), followed by pre-pregnancy BMI below criteria (24.77%).

Food consumption during pregnancy: The samples had food
consumption scores of 69-97 points and a mean score of 81.77 points (S.D. = 6.4).
Persons with appropriate gestational weight gain had a mean score of 83.35 points
(S.D. = 6.3). Persons with inappropriate weight gain had a mean score of 80.74 points

(S.D.=6.3).

Physical Activity during pregnancy: The samples had physical activity
scores of 37-59 points and a mean score of 48.05 points (S.D. = 4.6). Persons with
appropriate gestational weight gain had a mean score of 49.14 points (S.D. =4.9). The
persons with inappropriate weight gain had a mean score of 47.35 points (S.D. = 4.4).

Gestational weight gain: The samples had gestational weight gains of 5-
30 kilograms at the mean of 15.9 kilograms (S.D. = 4.4). The samples had adequate
weight gain (40.37%) and inappropriate weight gain (59.63%) with 44.95% of the
samples having excessive weight gain and 14.68% having inadequate weight gain. The
samples with below pre-pregnancy BMI had a mean weight gain of 15.3 kilograms
(S.D. = 3.57) with most of the samples (62.96%) having adequate weight gain. Persons
with normal pre-pregnancy BMI had mean weight gains of 16.4 kilograms (S.D. =
4.08) with half (50%) having excessive weight gain while persons with excessive pre-
pregnancy BMI were found to have mean weight gain of 14.6 kilograms (S.D. = 6.54),

most (71.43%) of whom had excessive weight gain.

Results of the predictive factor analysis: Analysis of predictors with

logistic regression, pre-pregnancy BMI can predict gestational weight gain at 12.4%
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and pre-pregnancy BMI with food consumption were able to predict gestational
weight gain fluctuations at 17.7% with statistical significance (p<.01) with pregnant
women who had below BMI being found to have approximately 3 times (OR = 2.965,
95% CI 1.149-7.652) chances of weight gain according criteria of women with normal
pre-pregnancy BMI. In addition, women with excessive BMI before pregnancy were
0.264 times (OR = 0.264, 95% CI 0.053-1.316) more likely to have gestational weight
gain meeting criteria than pregnant women with normal pre-pregnancy BMI.
Concerning food consumption, pregnant women with improved food consumption
scores by one point will have 1.075 times (OR = .075, 95% CI 1.006-1.149) greater
chance of having adequate weight gain. Age, parity and physical activity were unable

to predict gestational weight gain (p>.05) as shown in Tables 1 and 2.

Table 1: Coefficient of determination (R) to predict gestational weight gain by factors

selected into the Logistic regression equation (n = 109)

Step Predictor -2Log Cox & Negelkerke  p-value
Likelihood ~SnellR> R
1 Pre-pregnancy BMI 136.524 .092 124 .005

2 Pre-pregnancy BMI
and food consumption ~ 131.766 131 A77 .005

Overall Percentage = 68.8

Table 2: Regression Correlation Coefficient by predictive factors selected into the

Logistic regression equation to gestational weight gain (n = 109)

Predictive Factors B S.E. Wald df p-value OR 959% CI
Food consumption 0.072 0.034 4501 1 .034 1.075 1.006-1.149
Pre-pregnancy BMI - - 9.111 2 011 - -
BMI Below Ceriteria 1.087 0.484 5.050 1 .025 2.965 1.149-7.652
BMI Exceeding Criteria -1.333 0.820 2.642 1 .104 0.264 0.053-1.316

Normal BMI Reference group

Constant Value -6.455 2810 5276 1 .022 .002 -
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Discussion

Predictive Factors of Gestational Weight Gain

Pre-pregnancy BMI

According to the findings, pre-pregnancy BMI was able to predict
gestational weight gain fluctuation at 12.4% (p<.01) (Table 1). Three times the
number of pregnant women who had low pre-pregnancy BMI were found to have
adequate weight gain compared to women with normal pre-pregnancy BMI (p<.05). In
addition, women with excessive pre-pregnancy BMI were found to be 0.264 times
more likely to have adequate weight gain than pregnant women with normal pre-
pregnancy BMI without statistical significance (Table 2). BMI has been found to be an
indicator of nutrition and used as reference for gain weight during pregnancy. Women
with high pre-pregnancy BMI should have low gestational weight gain, on the
contrary, women with low pre-pregnancy BMI should have high gestational weight
gain because most of the weight gained by persons with high BMI is used for fetal
growth with little of the weight being used for forming tissues for mothers while
persons with low BMI will have both tissue building for mothers and infants. Hence,
women with low pre-pregnancy BMI require more weight gain (IOM, 2009).

The findings of this study concurred with previous studies finding
pregnant women with excessive pre-pregnancy BMI and obesity to be at greater risk
for inappropriate weight gain than women with normal pre-pregnancy BMI.
Furthermore, women with below BMI will have less chance of having excessive
weight gain criteria than women with normal pre-pregnancy BMI. The aforementioned
finding concurred with the study of Brawarsky and colleagues (2005) found women
with excessive pre-pregnancy BMI to have 2.26 times greater chance of having
excessive weight gain with normal pre-pregnancy BMI. The finding concurred with a
study conducted in Mexico by Walker and colleagues (2009), who found pregnant
women with excessive pre-pregnancy BMI to have 2.87 times greater chance of
having excessive weight gain and obese women to have 1.82 times greater chance of
having excessive weight gain than women with normal pre-pregnancy BMI. The
finding was similar to a study in Colorado State by Wells and colleagues (2006), who

found obese women to be at 6.59 times greater chance for excessive weight gain and
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18.61 times greater risk for inadequate weight gain than pregnant women with normal
pre-pregnancy BMI. Pregnant women with inadequate pre-pregnancy BMI were found
to be at approximately 0.2-0.5 times the risk for excessive weight gain than pregnant
women with normal BMI (Drehmer, et al., 2010; Olson & Strawderman, 2003; Wells,
et al., 2006).

The findings caused pre-pregnancy BMI to be a factor with ability to
predict gestational weight gain fluctuation at 12.4%. Women with low pre-pregnancy
BMI will have higher adequate weight gain and women with high pre-pregnancy BMI

will have lower adequate weight gain.

Food consumption

According to the findings, food consumption can predict gestational
weight gain (p<.05), in other words, if the samples have one more food consumption
point, will have 1.075 times (OR = 1.075, 95% CI = 1.006-1.149) greater chance of
having adequate weight gain (Table 2). Food consumption and pre-pregnancy BMI
could together predict weight gain at 17.7% (Table 1), because pregnant women
require more nutrients than before pregnancy for fetal growth and development in
addition to the physiological changes of mothers. Pregnant women adapt by modifying
food consumption behaviors in order to receive appropriate energy and nutrients so
both mother and child can be healthy. Therefore, pregnant women with good food
consumption also have good nutrition as can be assessed by gestational weight gain
and infants’ birth weight. According to this study, most of the samples gave birth to
infants with birth weights of 2,500-3,500 grams (80.73%), which concurred with
previous studies finding pregnant women with proper food consumption to have
higher weight gain meeting criteria than persons with improper food consumption
(Asbee, et al.,, 2009). Pregnant women with excessive weight gain had high
carbohydrate and fat dietary intake along with low fibrous dietary intake (Olafsdottir,
et al., 2006b). Pregnant women who regularly eat fried foods had 4.24 times more
excessive weight gain and consumption of vegetables from the first trimester will

reduce excessive weight gain by 0.45 times (Stuebe, et al., 2006).
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Factors Unable to Predict Gestational Weight Gain

Age

According to the findings, age was unable to predict weight gain (p > .05),
which differed from the study of Drehmer and colleagues (2010) who found more
adolescent pregnant women to have inadequate weight gain than pregnant women
aged 20 to 29 years. The aforementioned might be explained in that the entire samples
were of reproductive age and most of the samples (84.4%) were aged from 20 to 24
years with no adolescent mothers at risk for inadequate weight gain (IOM, 2009).
Furthermore, of the samples aged 35 years and above, only 15.6% were at risk for
excessive weight gain (Olson & Strawderman, 2003). The fact that the subjects had
similar ages caused the sample group to have similar food consumption and physical

activity behaviors. Age was unable to predict weight gain in concurrence with

previous studies (Strychar, et al., 2000; Walker, et al., 2009) which found age to be

unable to predict weight gain.

Parity

According to the findings, parity was unable to predict weight gain (p
>.05), which differed from previous studies (Brawasky, et al., 2005; Walker, et al.,
2009) which found primiparous women to be at greater risk for excessive weight gain
than multiparous women (p<.05) and found multiparous women to be at 1.38 times
greater risk for inadequate weight gain in comparison to primiparous women (Wells,
et al., 2006). The aforementioned may be explained in that women seeking antenatal
services will receive healthcare recommendations from doctors and nurses.
Furthermore, over half of the samples (62.38%) had never delivery and 55.96% of the
samples were primigarvida, thereby making the samples inexperienced in self-care
during pregnancy and attracting the sample group’s interest in listening to health
education. Furthermore, the samples were well-educated (graduated at with bachelor’s
degrees and higher 47.71%). The samples searched for self-care information from
books or the internet. Multiparous had self-care experience, causing these persons to
care for health and maintain proper dietary intake (Northstone, et al., 2008), while
persons who had previous childbirth experience cared for the prevention of excessive

weight gain from postpartum weight retention experience (Bergmann, et al., 1997).
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This study, only 37.62% of the samples had previous childbirth experience, resulting

in the samples having healthcare with no difference, parity unable to be predict weight

gain. The aforementioned finding concurred with previous studies (Olson &

Strawderman, 2003; Rodrigues, et al., 2006; Walker & Kim, 2002), finding parity to

be unable to predict weight gain.

Physical Activity

According to the findings, physical activity was unable to predict weight
gain, which differed from the study of Olson & Strawderman (2003) conducted in
pregnant women in New York. Pregnant women with reduced physical activity to
have excessive weight gain at 1.68 times that of whom with the same amount of
physical activity or more physical activity. The aforementioned may be explained in
that the samples had low exercise and physical activity with the same level of physical
activity together with the fact that 48.62% of the samples were public servant or
company employees and 24.77% of the samples were housewives. The samples had
minimal physical activity with most of the samples sat in the same place with little
walking or exercise. Persons with appropriate weight gain were found to have a mean
physical activity score of 49.14 points (S.D. = 4.9) and persons with inappropriate
weight gain were found to have a mean physical activity score of 47.35 points (S.D. =
4.4). Furthermore, women seeking antenatal treatment received recommendations on
physical activity along with other topics. Specific training for this topic was not
provided, hence, there were no differences in physical activity among the sample

group. Thus, physical activity was found unable to predict weight gain. This concurred

with previous studies (Rodrigues, et al., 2010; Stuebe, et al., 2009) finding sedentary

lifestyle, total activity and physical activity intensity to be unable to predict excessive
or inadequate weight gain.

According to the findings of this study, pre-pregnancy BMI and food
consumption were able to together predict gestational weight gain fluctuations at
17.7% with statistical significance while age, parity and physical activity were unable
to predict weight gain, which may be a result from other factors not investigated.

Therefore, this research hypothesis was partially supported.
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Recommendations

Recommendations for Implementation of the Findings

1. According to the findings, pre-pregnancy BMI and food consumption
were able to predict chances of having adequate weight gain with statistical
significance. Therefore, nurses should assess BMI of every woman at the first
antenatal care visit and prepare booklets on guidance regarding weight gain for
different pre-pregnancy BMI characteristics. Pregnant women should be supported to
eat properly in order to have adequate weight gain as the base of good health for both
mothers and infants.

2. According to the findings, only 40.37% of pregnant women had
appropriate weight gain while 59.63% of the samples had inappropriate weight gain
with 44.95% gained excessive weight, and 14.68% gained inadequate weight.
Therefore, providing care for pregnant women should monitor gestational weight gain
and provide consultation, promotion and support for pregnant women to have adequate
weight gain, especially persons with excessive or inadequate weight gain during the
second and third trimesters in order for pregnant women to have proper weight gain
before delivery.

3. According to the findings, 22.02% of pregnant women reported having
never received recommendations regarding gestational weight gain with 76.03% of
pregnant women who reported having received recommendations nurses or doctors.
Therefore, nurses should pay particular attention to providing recommendations on
gestational weight gain. Recommendations must be suitable for each pregnant woman
and suggestions should be provided to help pregnant women realize the benefits of
appropriate weight gain and the harm of inappropriate weight gain

4. According to the findings, 45.87% of pregnant women drink tea and
coffee while 2.75% of pregnant women drink the aforementioned daily. Moreover,
11.93% of pregnant women drink alcoholic beverages. Therefore, staff providing care
for pregnant women should suggest that pregnant women be aware of the importance

of avoiding risk behaviors with potential impacts on maternal and infant health.
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Recommendations for Future Studies

1. According to the findings, pre-pregnancy BMI and food consumption
were able to together predict gestational weight gain at only 17.7%. Therefore, other
factors expected to be able to predict gestational weight gain should be studied such as
advices during pregnancy, stress, food type, amount of food and energy received, etc.

2. Studies of factors predicting gestational weight gain should be
conducted, specifically in adequate weight gain and excessive weight gain, in order to
obtain clear data and implement the findings to develop guidelines for the care of
pregnant women in order to have adequate gestational weight gain.

3. According to the findings, pregnant women are more likely to have
inappropriate weight gain more than appropriate weight gain. Therefore, qualitative
studies should be conducted to monitor behaviors of pregnant women regarding food
consumption models, food types and physical activity periodically in each trimester to
obtain details of behaviors in order to solve problems of pregnant women so pregnant
women will have adequate weight gain before delivery.

4. Studies should be conducted on nursing programs to support pregnant
women, especially persons with excessive pre-pregnancy BMI, in order to help
pregnant women have adequate weight gain.

5. Future studies, sample should be randomly sampled to ensure that
pregnant women from every group, whether adolescent, obese, diabetic or
hypertensive pregnant women, etc., are included in order to obtain data with variety

and proper distribution.

Research Limitations

1. This study used samples with good economic status that came from an
urban population with high educational attainments, not including adolescent pregnant
women, but including women who kept four or more antenatal care appointments,
which did not represent all pregnant women and may have resulted in deviated
interpretation in terms of the general population.

2. Pre-pregnancy BMI was obtained by questioning the pregnant women,

which may have deviated from actual data.
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3. Pre-pregnancy BMI used Western criteria and gestational weight gain
used the range set by the Institute of Medicine, which may be inappropriate for Thai
pregnant women who are Asians.

4. Physical activity questionnaires may require modifications in order to

be suitable for pregnant women in urban areas who work outside the home.
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aaa d a A
MINATOUANNHINIZAUN (Goodness of fit test) ﬂlﬂﬁﬂﬁi‘ﬁhﬂﬂ?!ﬂi1$ﬁﬂﬂﬂﬂﬂiﬁ‘flﬁﬂﬂ

v o Y
1. A3 UANNFNNUTURIA I TAYN (Multicollinearity)

Correlations Matrix

Constant | AGE PARITY TOT D TOT AC | BMI GR(1) | BMI GR(2)
Step1  Constant 1.000 | -363 064 -584 -474 033 -255
AGE -363 | 1.000 -253 -.163 140 035 341
PARITY 064 | -253 1.000 .090 - 111 -173 -.056
TOT D -584 | -.163 .090 1.000 -324 -.141 -.028
TOT AC - 474 140 -111 -324 1.000 085 144
BMI_GR(1) 033 035 -173 -.141 085 1.000 158
BMI_GR(2) -255 341 -.056 -.028 144 158 1.000

LY a [ @ o [ 9 qﬂll = | v [ A 9
MANUseANTANFUNUTUOIAYTAUNT 5 @2 UANTLHINDY .028-.341 o ly

(%

4 a v o d1 . . . A 1 a v o J A
mmmmimﬁmwﬂmummmauwuﬁim (Multicollinearity) A® maulszanFandunus o) N

1 T o a v o @ 9 A A 1 =3 1 a
HINNIT .65 ‘W“lJ’ﬂﬂTﬁNﬂiZ’(ff‘ﬂ‘ﬁﬁﬂﬁiJ‘WL!‘ﬁ"UE]\W]’JLL“lJiG]ulliJSJﬂﬂ/Iiﬂﬂﬂ’ﬂ .65 i]\illlllﬂ@“ﬂiyﬁ1

ANUFURUTI

2. NAABLANMHINZ ANYBLLU1a0d TaelFada Chi-square

Omnibus Tests of Model Coefficients

Chi-square df Sig.
Step 1  Step 10.511 2 .005
Block 10.511 2 .005
Model 10.511 2 .005
Step2  Step 4.758 1 .029
Block 15.269 3 .002
Model 15.269 3 .002
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a d Aaa 1 [ a af 1 3 1

NAMINMIATIEHADA Chi-square WUNHMFNYsEaNS 1Ty 0 vueaun

A o 1 9 v A o g‘ v A A d?} = 091} S ¥ ] A v o @

lawtlsedtios 1 @1 aunsoineihminiiuiuvesaniunzainssn lnodelitodinny
aa 1 = { o [ a Jo

neana (p = .002) uaasnlumainnuminzauogldlumsinne (fae niwdinyn,

2548; 957550 ouITiA, 2012)

3. NAFDUANINHNIZANVOILUUDIADY Iﬂﬂi%}ﬁaa‘ﬂﬂﬁﬂﬂ Hosmer and Lemeshow Test

Hosmer and Lemeshow Test

Step Chi-square df Sig.
1 .000 1 1.000
2 6.084 8 .638

1NNINATOU Hosmer and Lemeshow Test 31 Chi-square U8 Step 1 [N .000

e Step 219170 6.084 F lilitiodAMeana (sig = 1.00 1ag 638 AWSIRU) LEAIN
Y] a Aaaa o A Y 9 a v Jda A A 1 1 o

‘EJE]‘JJ3‘1Jﬁ3J3J§]§11!ﬁﬂﬁVl’J']L!,‘]J‘U%Rif‘NVIllﬂ‘tﬂﬂéllﬂll“ﬁﬁf\iﬂigﬂﬂ‘HMﬂﬁ?ﬂlﬁﬂ@ﬂﬂﬁ@qmuﬂﬂ@]Nﬂu

= Y o v om = 9 o o a <

maqﬂ"lﬂ31mewaawawagamumammmzﬁw%ﬂﬂuﬁmmﬁmimmﬂ (Nay1 NUYY

1Y31,2548; AN5A3 VezWuaans, 2012)

9
@ 1 o % 1 @ J
4. ﬂ']ﬁﬂﬂﬂ'q11‘U’E’J\WIﬂllﬂﬁﬂ%ﬁﬂﬂﬁﬂWﬂﬂﬂuﬂﬂﬂﬁiﬂ

Categorical Variables Codings

Categorical Variables Codings Frequency Parameter coding
)] 2
BMI GR 1.00 14 1.000 .000
2.00 27 .000 1.000
3.00 68 .000 .000

4 2
v A

a J o Yo 1 oa.:l I I o o
°1umi’gmiwvmﬂuﬂmuwclwWvumamaﬂaummamﬂummﬂﬁmmﬂﬂﬁ:mm
o < @ 1 @ dy v A ' 4 v A o J 4
Tﬂamwumﬂumuﬂmu AU 1.00 AYUNIANIBYUINNIUNUN 2.00 AFUUIANIYAINIUNUN

@ a o v A a g 1 a
uag 3.00 ariinnamelng Taesmualiaetivianolndlungudede (Reference group)
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A A 9 A o Y o g’ v A dgl 3 <
5. ﬂ’]iﬁﬁ'ﬁ]ﬁ'@ﬂﬂj’lmlﬁﬁﬂﬂaqﬂmﬂﬂﬁﬂﬂ’lj'ﬂu'lll'lelﬁlfﬂ’lu'lﬂu'lwuﬂlWiJleueUmgﬁ\iﬂjﬁﬂ

Classification Table(a)

Observed Predicted
WG_GR Percentage
.00 1.00 Correct
Step 1 WG _GR .00 55 10 84.6
1.00 27 17 38.6
Overall Percentage 66.1
Step 2 WG _GR .00 54 11 83.1
1.00 23 21 47.7
Overall Percentage 68.8

The cut value is .500

] 9 v
AA o - a

o 1 1 " W (] 4 09/' I 4
WaNTIVUUNNQY 331(7'3']\‘”]@]%@3@‘(’J'N1/]MHTWUﬂLWqujuﬂJﬂlzﬂﬂﬂﬁiﬁlﬂu@'liJLﬂﬂ!cﬂ
1 P a 4 a A Aana
paz liduldamnasinldanmsimizioaneeladadn (g 51550 ousiile, 2012) Taens
= = 1 d v 1 Aa 91 o 1w v A 1 1 I
WIsumeumnensalnua1939 Glf]fﬂ”lﬂq@ﬁ@ (Cut value) iM10U 0.5 UUAD R PR FTRIREEARY EYETRR

= 1

= g} o A dgl d Y o YA g} o A dgl 4
NITUUINUNNUUUATUNDUN DIUATNINNI 0.5 ﬁ]ggﬂ%"llluﬂ(lﬂiJH”IWUﬂL‘WNEUHﬁ"mLﬂm“ﬂ
VoA 9 J o YA :j @ A d‘y [] 4
(WG_GR= 1) tlaganiagnin 0.5 i]$§]ﬂﬂTLLUﬂGlWﬂJUTWHﬂLWN"Uu]llJWTNLﬂmW] (WG_GR= 0)
' o o ' (4 1 { 31 Y] A g v o
ﬁnﬂ@151\‘1‘1/‘!“7]1!,!1]””’I]TﬁﬂQfﬂllTifl‘VnLl”Iﬂﬂqu@nﬂfJ"I\Tﬁfliﬂ‘ViilﬂL‘Wlliuhlﬂﬁ"mlﬂmcﬂulgfgﬂg]}@\i
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