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Changes in Retained Weight and Waist Circumference During The 

First Six Months Postpartum: A Latent Growth Curve Model 

 

Hsiu-Rong Cheng, PhD 

The University of Texas at Austin, 2013 

 

Supervisor: Lorraine O. Walker 

 

Few studies have measured the changes of postpartum weight retention (PWR), 

and none of them have assessed the effect of pregnancy on waist circumference (WC) in 

Taiwanese women. The primary aims of this longitudinal study were to explore the 

changes in body weight and WC during the first six months postpartum and to identify 

the explanatory factors of PWR and of WC. A theoretical framework that incorporated 

Bandura’s social learning theory and the results of a literature review was used to guide 

this study. Structured questionnaires were used for data collection. Postpartum body 

weight and WC were measured. Data were collected from May 2011 to January 2013 and 

analyzed using the SPSS 19.0 and Mplus 6.12.  

A sample of 200 healthy postpartum women was recruited from three clinics in 

Tainan City, Taiwan. The mean age of the women was 31.19 years, and the majority of 

them were married (98.0%), primiparas (56%), had a bachelor’s degree (52.5%), and 

planned to have this pregnancy (62.5%). The mean prepregnancy body weight was 55.84 

kg, and the mean GWG was 13.76 kg. About one third of the sample gained weight 
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exceeding the GWG recommendations of the IOM. The mean PWR decreased over time 

from 9.13 kg at hospitalization to 2.73 kg at 6 months postpartum. Approximately 24% of 

the participants still retained 5 kg or more at 6 months postpartum, and about 44% of the 

women had at least one kind of weight-related risk—substantial PWR, overweight, or 

central obesity. 

Age, prepregnancy BMI, parity, GWG, and place for doing the month 

significantly affected PWR. The final latent growth curve (LGC) model of PWR 

explained 91.5% and 33.9% of the variance in initial status and overall change rate in 

PWR. Age, prepregnancy BMI, parity, GWG, and cesarean delivery significantly 

affected WC, which explained 84.1% and 38.1% of the variance in initial status and 

change rate in WC. GWG was the most influential factor in the change rate of PWR and 

WC. Establishing tailored recommendations for GWG for Taiwanese women is 

warranted.   

 

Keywords: postpartum, weight retention, gestational weight gain, women's health, 
obesity
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Chapter 1: Introduction 

Obesity is a major health issue that has reached epidemic proportions worldwide 

(World Health Organization [WHO], 2013a). About 35% of adults aged 20 or above were 

overweight in 2008; that is more than 1.4 billion adults were overweight in 2008 (WHO, 

2013a). Of those, over 300 million women and 200 million men were classified as obese 

in 2008 (WHO, 2013a). Obesity and overweight have been found to increase the 

morbidities and mortality rates of chronic diseases such as cardiovascular disease, type 2 

diabetes, hypertension, and some cancers (Balkau, et al., 2007; Janssen, Katzmarzyk, & 

Ross, 2002; Lu, Zhou, Waring, Parker, & Eaton, 2010; Must, et al., 1999). According to 

WHO, overweight and obesity, taken together, were the fifth leading risk for global 

deaths and became a major health problems for both developed and developing countries 

(WHO, 2013a).  

However, obesity is a gradually developed but preventable health condition for 

most women. A study in Sweden showed that 40% to 50% of obese women reported that 

the development of their obesity started with pregnancy (Ohlin & Rossner, 1994). 

Reducing pregnancy-related weight changes may be an effective way to prevent the 

development of obesity in women. Nevertheless, the existing evidence offers insufficient 

information about which physical, psychosocial, and behavioral factors affect pregnancy-

related weight change in Taiwanese women. Examining the magnitude of postpartum 

weight retention and exploring the influences of anthropometric, psychosocial, and 

behavioral factors on pregnancy-related weight changes are essential for helping 



 
 

 2

researchers and health care professionals identify effective strategies for preventing 

obesity in Taiwanese women of childbearing age. 

BACKGROUND AND SIGNIFICANCE 

The prevalence of obesity and its comorbidities has increased rapidly in Taiwan 

over the past several decades (Pan, Lee, Chuang, Lin, & Fu, 2008). Obesity-related 

diseases, such as cardiovascular disease and type 2 diabetes, have been the top four 

leading causes of death in Taiwanese women for about twenty years (Department of 

Health [DOH] in Taiwan, 2012). Hence, the prevention of obesity is a high-priority task 

for the government of Taiwan. The Bureau of Health Promotion (BHP) of DOH in 

Taiwan launched a nationwide “Healthy Centenary, Healthy Taiwan” weight-loss 

campaign in 2011 and another nationwide campaign, “Taiwan 101, Keep Moving on to 

Health,” in 2012 to promote healthy lifestyle and weight-loss (BHP, 2012; Executive 

Yuan, 2012). More than 700,000 people participated in these nationwide campaigns in 

each year and lost 1000 tons of weight in 2011 and 1100 tons in 2012 in total at the end 

of the programs (BHP, 2012; Executive Yuan, 2012). These events provide evidence to 

support that overweight/obesity is one of most severe health issues in Taiwan and one 

that has gained individuals’ and the government's attention. 

According to WHO, overweight is defined as having a body mass index (BMI)  

25 and obesity is defined as having a BMI  30 (WHO, 2013a). However, these criteria 

were based on data gathered from Western populations and did not represent the risk of 

obesity-related comorbidity in Taiwanese people (Chang, et al., 2003; Lin, et al., 2002; 
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Pan, et al., 2008; Wen, et al., 2009). Chang and colleagues argued that Taiwanese people 

tend to have lower BMI but a higher percentage of body fat than Caucasian and African 

American people with the same BMI (Chang, et al., 2003). The percentage of body fat for 

BMI values  30 in Caucasians is similar to the BMI values  25 in Taiwanese people 

(Chang, et al., 2003). In addition, Taiwanese people have been shown to have similar 

relative mortality risk and more cardiovascular disease (CVD) at lower (5 units or more) 

BMIs than Caucasians (Wen, et al., 2009).  

Furthermore, 85% of Taiwanese people with a BMI  27 had at least one of the 

comorbidities of obesity, which included hypertension, hypercholesterolemia, 

hypertriglyceridemia, hyperuricemia, and diabetes (Pan et al., 2004). Considering these 

differences in risks and body fat composition, the DOH suggested that 24 and 27 were 

more appropriate BMI cutoff points of overweight and obesity categorizations for 

Taiwanese people (DOH, 2002). Chang et al. (2003) examined 570 female and 509 male 

Taiwanese adults and found that female adults had lower average BMIs than male adults 

(20.6 vs. 23.7, 22.2 vs. 24.1, and 23.4 vs. 24.7 at 2029, 3039, and 4049 years, 

respectively) but higher percentages of body fat than male adults (30.6% vs. 22.0%, 

33.8% vs. 23.6%, and 35.7% vs. 24.7 % at 2029, 3039, and 4049 years, respectively). 

In addition, researchers advised that waist circumference is a better indicator for 

screening for obesity-related CVD risk than BMI (Lin et al., 2002). The study results 

from a large Taiwanese population showed that the average waist circumference for men 

is 10 cm greater (80.5 cm) than that for women (70.2 cm; Lin et al., 2002). Hence, the 
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DOH classified waist circumference of  90 cm for men and  80 cm for women as 

central obesity or abdominal obesity (DOH, 2002), establishing the same values that the 

International Diabetes Federation (IDF) suggested for assessing central obesity for 

Chinese people (IDF, 2006). 

Using the new definitions of overweight and obesity, the results of the 2005–2008 

national Nutrition and Health Survey in Taiwan (NAHSIT) showed that 36.2% of adult 

(19 years) women were overweight (BMI  24) and 16.9% of adult women were obese 

(BMI  27) in Taiwan (DOH, 2010). In addition, the prevalence of central obesity (waist 

circumference of  80 cm) for Taiwanese women aged 19-30 years and 31-45 years were 

14.4% and 21.2%, respectively (DOH, 2010). 

One of the most effective ways to prevent overweight/obesity in childbearing-

aged women is to reduce excessive weight gain during pregnancy and weight retention 

after pregnancy. Evidence supported that childbearing is a significant contributor to long-

term weight gain and the development of obesity and overweight for many women 

(Amorim, Rossner, Neovius, Lourenco, & Linne, 2007; Lai & Yin, 2009; Linne, Dye, 

Barkeling, & Rossner, 2004; Olson, Strawderman, Hinton, & Pearson, 2003). Recent 

Western data suggested that excessive gestational weight gain (GWG) and failure to lose 

weight by 6 months postpartum are associated with obesity at women’s midlife points 

(Rooney, Schauberger, & Mathiason, 2005). A longitudinal study’s results showed that 

women who had a GWG within the recommended range were 6.5 kg heavier at a 10-year 

follow-up; by contrast, those who had excessive GWG were 8.4 kg heavier at the same 
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point (Rooney & Schauberger, 2002). In the same study, women who lost all the GWG 

by 6 months postpartum were only 2.4 kg heavier 10 years later; however, women who 

did not return to their prepregnancy weight by 6 months postpartum were 8.3 kg heavier 

at a 10-year follow-up (Rooney & Schauberger, 2002). These results indicated that the 

first 6 months postpartum may be the critical time for reducing weight retention and 

preventing long-term obesity. Moreover, women gained more fat in the trunk than in 

other parts of the body during pregnancy in a Japanese population (Ota et al., 2008). By 1 

month postpartum, they had lost most of the fat mass in other parts of the body; however, 

the fat mass in the trunk had not significantly decreased (Ota et al., 2008). Hence, women 

tend to retain more fat around the waist and hip area after delivery. Pregnancy increases 

not only the risk of weight gain but also the body fat and the risk of central obesity. 

Preventing the development of obesity, including postpartum weight retention (PWR) 

and body fat gain, during the childbearing year is crucial for reducing the prevalence of 

obesity in women.  

The understanding of factors related to PWR is the basis of developing strategies 

for preventing obesity in childbearing women. Previous studies have shown that many 

psychological, social, and behavioral factors were related to PWR, such as self-efficacy, 

depression, body image, social support, diet, and exercise (Herring et al., 2008; Ohlin & 

Rossner, 1994; Webb, Siega-Riz, & Dole, 2009). However, most studies of GWG and 

PWR have been conducted in Western countries. The experiences in women in Western 

societies may or may not be representative of those of women in Taiwan because of their 

different lifestyles and postpartum cultures. For example, more than 90% of postpartum 
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Taiwanese women still follow the traditional custom of “doing the month” (Chen & 

Wang, 2000). During the first month postpartum, Taiwanese women are confined to their 

own home or a designated place for doing the month, during which time they increase 

their food intake and decrease physical activity in order to promote physical recovery and 

prevent lower back pain in the future (Chen & Wang, 2000). These changes in food 

intake and physical activities may increase the risk of higher weight retention and obesity 

development.  

Few research studies have explored GWG and PWR and their related factors in 

women in Taiwan. A longitudinal study that focuses on the trajectory of pregnancy-

related weight change and its predictors may be valuable in gaining a better 

understanding of both the magnitude of PWR and its modifiable factors, and thereby 

offer crucial information for developing interventions to prevent PWR and obesity for 

women in Taiwan.  

PURPOSES 

According to the results of the 20052008 Nutrition and Health Survey in Taiwan 

(NAHSIT), women in southern Taiwan have a higher prevalence of central obesity 

(35.6%) than women in northern Taiwan (30.9% in Northern Area I and 30.2% in 

Northern Area II; DOH, 2010). Previous research has suggested that the first six months 

after giving birth is the critical period for weight loss (Rooney et al., 2005), but few 

studies have measured the changes of body weight over time during this period in 

Taiwan. In addition, an increase in waist circumference increases the risk of CVD and 
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other metabolic syndromes (DOH, 2010), but none of the existing studies have assessed 

the effect of pregnancy on waist circumference in Taiwanese women. Hence, the 

purposes of this study were to explore the changes in body weight and waist 

circumference during the first six months postpartum in women in Taiwan and to identify 

the explanatory factors of PWR.  

The specific aims of this study were as follows:  

 Specific Aim 1: To identify the changes in body weight and waist circumference 

during the first six months postpartum. 

 Specific Aim 2: To identify explanatory factors, including GWG, demographic, 

anthropometric, psychological, social, and behavioral factors that may influence 

PWR during the first six months postpartum. 

 Specific Aim 3: To identify explanatory factors, including GWG, demographic, 

anthropometric, psychological, social, and behavioral factors that may influence 

waist circumference during first 6 months postpartum. 

 Specific Aim 4: To examine the prevalence of substantial PWR (retain 5 kg), 

overweight/obesity, and central obesity (waist circumference  80 cm) among 

Taiwanese women at postpartum hospitalization (within 7 days), 6 weeks, 3 

months, and 6 months postpartum. 

 Specific Aim 5: To compare the prevalence of substantial PWR (retain 5 kg), 

overweight/obesity, and central obesity (waist circumference  80 cm) between 
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primiparous and multiparous Taiwanese women at postpartum hospitalization 

(within 7 days), 6 weeks, 3 months, and 6 months postpartum. 

THEORETICAL FRAMEWORK 

The theoretical framework for this study was a synthesis of Bandura’s social 

cognitive theory (1977) and the scientific literature.  

Bandura’s Social Cognitive Theory 

According to Bandura, person (internal personal factors), behavior, and 

environment are three major components of social cognitive theory (Bandura, 1997). In 

this theory, internal personal factors in the form of cognitive, affective, and biological 

events interact with behaviors and the external environment (Bandura, 1997). A person is 

influenced by the external environment (society); conversely, a person can also change 

the environment to meet his/her needs. In addition, behaviors can form the environment 

and social norms, and the environment also affects how people act (Bandura, 1997). 

These three factors are involved in a triadic reciprocal causation (Bandura, 1997).  

Self-efficacy is an internal personal factor. The perceived level of self-efficacy is 

pivotal in people’s cognitive learning process. Perceived self-efficacy refers to “a 

person’s beliefs in his or her capabilities to organize and execute the courses of action 

required to produce given attainments” (Bandura, 1997, p. 3). Self-efficacy is an 

appraisal of one’s ability to accomplish a given behavior (efficacy beliefs) rather than a 

judgment of the outcome of a given behavior (outcome expectance). The hypothesis of 
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self-efficacy is that perceived self-efficacy affects people’s choices regarding action and 

behavior, how much effort they expend, and how long they will persist in a given 

endeavor (Bandura & Adams, 1977). The stronger the perceived self-efficacy is, the more 

active the coping efforts will be (Bandura & Adams, 1977). Self-efficacy affects people’s 

choices and persistence of behaviors; in contrast, the implementation and results of 

behaviors will provide people with feedback on their self-efficacy. Furthermore, people 

set their goals according to their perceived self-efficacy. The stronger their perceived 

self-efficacy, the more challenging goals they set for themselves, the more effort they are 

willing to expend, and the longer they will persist in the activities.  

Additionally, self-efficacy is a central factor of motivation (Bandura, 1994). 

People who have high self-efficacy tend to regard the reason for their failure to be 

insufficient effort, and they then put in more effort. In contrast, people with low self-

efficacy tend to view the cause of their failure as inability and, as a result, reduce their 

motivation for the task (Bandura, 1994). Moreover, low self-efficacy contributes to stress 

and depression through unfulfilled aspirations (Bandura, 1994). Furthermore, people 

would rather undertake activities and challenges that they are able to handle than take on 

those they believe exceed their coping capabilities (Bandura, 1994). Hence, the goals, 

strategies, and results of weight loss for women with higher self-efficacy will be different 

from those for women with low self-efficacy.  

Self-efficacy varies in level, generality, and strength (Bandura, 1997). Perceived 

self-efficacy differs in the degree of challenge of a successful performance. People may 
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have high efficacy in a simple task but a lower efficacy in tasks that involve complicated 

skills. In addition, people’s self-efficacy may not be generalized to different degrees of 

activity, modalities of capabilities, and situational contexts (Bandura, 1997). Hence, 

general self-efficacy may represent one’s perceived self-efficacy in general, but not 

represent one's self-efficacy regarding health behaviors.  

Sources of Self-Efficacy 

Perceived self-efficacy is derived from four principal sources: performance 

accomplishment, vicarious experience, verbal persuasion, and emotional arousal 

(Bandura, 1977). Performance accomplishments are based on personal experience and 

provide the most influential source of self-efficacy (Bandura, 1977). If women have 

successful experiences in implementing activities, they may have higher perceived self-

efficacy in carrying out these activities than they would for those with which they only 

have vicarious experience. Verbal persuasion from others is widely used to reinforce 

people’s self-efficacy because it is easy and readily available (Bandura, 1977). Support 

from husbands, families, health care professionals, and support groups has been reported 

as important for postpartum women and can be used to change women’s self-efficacy and 

behaviors (Cutrona & Troutman, 1986; Teti & Gelfand, 1991).  

Measurement of Self-Efficacy 

An all-purpose test of self-efficacy is unrealistic and might have little or no 

relevance to the domain of functioning (Bandura, 2006). People’s efficacy is 
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multidimensional. A person may have high parenting efficacy but low health efficacy. 

Hence, the test of perceived self-efficacy must be tailored to the particular domain of 

functioning that is of interest. A self-efficacy measure tailored to exercise would be more 

appropriate than a general measure to predict people’s physical activities for losing 

weight.  

Integrating Conceptual Framework  

Based on Bandura’s social learning theory, intra-personal factors (demographic, 

anthropometric, and psychological) and social factors might affect their behaviors. 

According to the literature, several demographic (i.e., age, parity, education level, 

planned pregnancy, work status, economic status), anthropometric (i.e., prepregnancy 

BMI, GWG), psychological (i.e., self-efficacy, self-esteem, perceived stress, and 

depression), social (i.e., social support and doing the month) and behavioral (i.e., dietary, 

exercise, and breastfeeding) factors were associated with PWR (these factors were 

discussed further in Chapter II). Integrating social learning theory and literature, the 

proposed conceptual framework of this study is as shown in Figure 1.1.
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Figure 1.1. Conceptual framework of postpartum weight retention 
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RESEARCH QUESTIONS AND HYPOTHESES 

The research questions and associated hypotheses of this study were as follows:  

 Question 1: How did body weight change during the first six months postpartum? 

o Hypothesis 1.1: Compared to their prepregnancy weight, most Taiwanese 

women were heavier at 6 months postpartum.  

o Hypothesis 1.2: The average body weight of Taiwanese women decreased 

over time during the first six months postpartum.  

o Hypothesis 1.3: The magnitude of change in body weight decreased over 

time during the first six months postpartum. 

 Question 2: How did waist circumference change during the first six months 

postpartum? 

o Hypothesis 2.1: The average waist circumference of Taiwanese women 

decreased over time during the first six months postpartum.  

o Hypothesis 2.2: The magnitude of change in waist circumference 

decreased over time during the first six months postpartum. 

 Question 3: What factors might influence PWR during the first six months 

postpartum? 

o Hypothesis 3.1: The trajectory and magnitude of PWR were influenced by 

GWG and behavioral factors (diet, exercise, and breastfeeding) during the 

first six months postpartum. 
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o Hypothesis 3.2: The personal (demographic and anthropometric), 

psychological and social factors (social support and doing the month) 

influenced PWR, and the effects were mediated by GWG. 

 Question 4: What factors might influence change in waist circumference during 

the first six months postpartum? 

o Hypothesis 4.1: The trajectory and magnitude of waist circumference were 

influenced by GWG and behavioral factors (diet, exercise, and 

breastfeeding) during the first six months postpartum. 

o Hypothesis 4.2: The personal (demographic and anthropometric), 

psychological and social factors (social support and doing the month) 

influenced PWR, and the effects were mediated by GWG. 

 Question 5: What were the prevalence of substantial PWR (retained 5 kg), 

overweight (24 ≤ BMI < 27), obesity (BMI > 27), and central obesity (waist 

circumference  80 cm) during first 6 months postpartum? 

o Hypothesis 5.1: The prevalence of substantial PWR, overweight, obesity, 

and central obesity decreased over time, and those prevalences were 

higher at 6 months postpartum than prepregnancy.  

 Question 6: Did the prevalence of substantial PWR, overweight and obesity, and 

central obesity differ between primiparous and multiparous Taiwanese women 

during first 6 months postpartum? 
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o Hypothesis 6.1: Primiparous and multiparous women had different 

prevalences of substantial PWR, overweight and obesity, and central 

obesity during the first six months postpartum. 

DEFINITIONS 

For the purposes of this study, the following definitions were used: 

Prepregnancy Body Weight  

Conceptual definition: Prepregnancy is defined as existing or occurring prior to 

pregnancy (Merriam-Webster online dictionary, 2013).  Prepregnancy body weight is the 

body weight before pregnancy. 

Operational definition: The self-reported body weight just before the woman 

became pregnant and is estimated in kilograms (kg).  

Prepregnancy Body Mass Index (BMI)  

Conceptual definition: Body mass index is an indirect measure of body fat 

calculated as the ratio of a person's body weight in kilograms to the square of his/her 

height in meters (Koplan, Liverman, & Kraak, 2004). Prepregnancy body mass index is 

the body mass index before pregnancy. 

Operational definition: A value that was calculated by dividing prepregnancy 

body weight in kilograms by the square of body height in meters (kg/m2). Women were 

classified into four groups based on their prepregnancy BMI: underweight (BMI < 18.5), 
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normal weight (18.5 ≤ BMI < 24), overweight (24 ≤ BMI < 27), and obese (BMI > 27), 

according to the classification of the DOH (DOH, 2002). 

Gestational Weight Gain (GWG)  

Conceptual definition: The amount of body weight gain during pregnancy (IOM, 

1990). 

Operational definition: A value that was calculated by subtracting prepregnancy 

body weight from body weight right before delivery. If body weight right before delivery 

was inaccessible, the body weight at the last prenatal check (at 36 weeks of pregnancy or 

later) was used instead. 

Postpartum Weight Retention (PWR):  

Conceptual definition: PWR was defined as the average weight change (weight 

gain) from preconception to postpartum during the first year postpartum (Gunderson, 

2009); this change usually reflects an increase in body weight.  

Operational definition: PWR was calculated by subtracting self-reported 

prepregnancy weight from measured postpartum weight at postpartum hospitalization 

(within 7 days), 6 weeks, 3 months, and 6 months postpartum.  
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Substantial Postpartum Weight Retention (Substantial PWR)  

Conceptual definition: Substantial means considerable in quantity (Merriam-

Webster online dictionary, 2013). Substantial PWR is a considerable amount of body 

weight change (weight gain) from preconception to postpartum. 

Operational definition: The postpartum body weight was at least 5 kg greater 

than prepregnancy body weight (Gunderson, 2009).  

Waist Circumference 

Conceptual definition: Waist circumference is a well accepted proxy 

measurement for abdominal adiposity (Zimmet, Alberti, & Shaw, 2005). 

Operational definition: Waist circumference was measured at mid-distance, 

between the last rib and the iliac crest, following the standard procedures of The 

Measurement of Adult Waist Circumference developed by the Bureau of Health 

Promotion of the DOH (see Appendix A, DOH, 2012).  

Central Obesity/Abdominal Obesity  

Conceptual definition: Central obesity is defined as fat accumulation at the trunk 

region, namely abdominal region (Shen, 2008b).  

Operational definition: Women with waist circumferences larger than or equal to 

80 cm are classified as central obesity (DOH, 2002; Zimmet, Alberti, & Shaw, 2005).  
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Perceived Health Self-Efficacy  

Conceptual definition: Perceived health self-efficacy referred to “a person’s 

beliefs in his/her capabilities to accomplish the action required” (Bandura, 1997) to 

maintain or promote their health.  

Operational definition: The Health Self-Efficacy Scale (HSES) developed by 

Schwarzer and Renner was used to measure perceived health self-efficacy (Schwarzer & 

Renner, 2000). The original HSES included three subscales—nutrition, exercise, and 

smoking subscales—with 5, 5, and 3 items, respectively. Only the nutrition self-efficacy 

(NSE) and exercise self-efficacy subscales (ESE) were used in this study. The NSE and 

ESE inquired about how a certain person could overcome barriers by insisting on 

healthful food and exercise. Higher scores on the NSE or ESE indicated higher nutrition 

self-efficacy or higher exercise self-efficacy. 

Self-Esteem  

Conceptual definition: Self-esteem was the judgment of self-worth (Bandura, 

1997). Robson (1989) defined self-esteem as the sense of contentment and acceptance 

that results from a person’s appraisal of his/her own worth, attractiveness, competence, 

and ability to satisfy his/her aspirations (Robson, 1989).  

Operational definition: The Rosenberg’s Self-Esteem Scale (1965) was used for 

measuring self-esteem. This scale included 10 first-person cognitive/perceptual 

statements of self-satisfaction, self-worth, self-respect, and personal pride (Rosenberg, 
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1965). After negative statements had been reverse coded, higher scores on Rosenberg’s 

Self-Esteem Scale indicated higher self-esteem. 

Perceived Stress  

Conceptual definition: Stress is a factor that induces bodily or mental tension 

(Webster’s Online Dictionary, 2010). Perceived stress was “the relationship between the 

person and an environment that was appraised by the person as exceeding his/her 

resources and endangering his/her well-being” (Lazarus & Folkman, 1984, p.19).  

Operational definition: The 10-item Perceived Stress Scale (PSS) was used for 

measuring the degree of perceived stress (Cohen & Williamson, 1988). The PSS items 

were designed to assess the degree to which respondents found their lives unpredictable, 

uncontrollable, and overloading (Cohen, Kamarck, & Mermelstein, 1983). A higher score 

of PSS indicated higher perceived stress. 

Social Support  

Conceptual definition: Social support was defined as the resources provided by 

other persons (Cohen & Syme, 1985).  

Operational definition: Social support was measured using the 12-item 

Interpersonal Support Evaluation List (ISEL-12) (Cohen, 2013). The ISEL-12 included 

appraisal, belonging, and tangible—three dimensions of perceived social support. A 

higher score of ISEL-12 indicated higher perceived social support. 
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Depression  

Conceptual definition: Depression was a mental disorder. The symptoms of 

depression included “changes in appetite, sleep, and psychomotor activity; decreased 

energy; feelings of worthlessness or guilt; difficulty thinking, concentrating, or making 

decisions; or recurrent thoughts of death or suicidal ideation, plans, or attempts” 

(American Psychiatric Association, 2000). 

Operational definition: The Edinburgh Postnatal Depression Scale (EPDS) was 

used for evaluating the symptoms of postnatal depression (Cox, Holden, & Sagovsky, 

1987). A higher score on the EPDS indicated greater severity of depressive symptoms. 

The cut-off point for detecting possible depression was 12/13 (Cox, Holden, & Sagovsky, 

1987).  Participants who scored 13 or above on the EPDS were likely to be suffering 

from depressive symptoms. 

ASSUMPTIONS 

For the purpose of this study, the following assumptions were made: 

1. Waist circumference is an appropriate proxy measure for central body fat. 

2. Pregnancy may cause change in women's body weight and waist circumference.  

3. The first six month postpartum period is the critical time period for reducing body 

weight and waist circumference. 

4. The questionnaires used in this study are appropriate for measuring Taiwanese 

women's psychosocial characteristics.  



 
 

21 
 

Chapter 2: Review of Literature 

This chapter presents a review of literature to provide an understanding of PWR 

in women in Asia and its related factors. This review was mainly focused on the studies 

conducted in Asia and was presented as a systematic review including five parts: 

1. Introduction: including prevalence of overweight and obesity in women in Asia, 

childbearing and obesity, and factors related to PWR. The purpose and research 

questions for this systematic review were stated. 

2. Methods: including inclusion and exclusion criteria, search strategies, data 

extraction, quality appraisal, and data synthesis.  

3. Results: including characteristics of included studies, PWR in Asia, factors related 

to postpartum weight retention in Asia, and distribution of weight related risks 

among women in Asia. 

4. Discussion: including issues regarding gestational weight gain (GWG) and PWR, 

factors related to PWR, changes in body fat composition, methodological issues, 

suggestions for future studies, and limitations. 

5. Conclusions.  

 

With the permission of publisher (appendix B), large portions of this chapter were 

based on the author’s manuscript-Cheng, H.-R., Walker, L. O., Tseng, Y.-F., & Lin, P.-C. 

(2011). Postpartum weight retention in women in Asia: A systematic review, Obesity 

Reviews, 12, 770-780. doi: 10.1111/j.1467-789X.2011.00886.x.  
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INTRODUCTION 

Prevalence of Overweight and Obesity in Women in Asia 

The prevalence of overweight and obesity is increasing worldwide (WHO, 

2013a); however, the speed of change is faster in developing countries than in developed 

countries (Gill, 2001; Zhang, Dhakal, Zhao, & Li, 2012). In the past few decades, 

developing countries have experienced a rapid nutrition transition, especially those in 

Asia (Popkin, 2004). Diets are changing from those containing high complex 

carbohydrates to those with high fat and sugar and low fiber; simultaneously, activity 

levels are declining (Drewnowski, 2000; Gill, 2001). Occupations have changed from 

labor-intensive occupations to more capital-intensive work. These diet and activity 

changes occurring within the past few decades have contributed to the rapid onset of 

obesity and obesity-related diseases, such as type 2 diabetes mellitus, cardiovascular 

diseases (heart disease, stroke, and hypertension), and some cancers (colon, breast, and 

ovarian) in Asian countries (Gill, 2001; Popkin, 2004; WHO, 2013a; Zhang et al., 2012). 

WHO defined overweight and obesity as having a BMI more than 25 and 30, 

respectively (WHO, 2013a). However, Asians appear to be more susceptible to the risks 

of comorbidity of obesity than Caucasian people and people of other ethnicities with the 

same BMI. Heart disease, type 2 diabetes mellitus, hypertension, and dyslipidemia in 

Asian people appear to occur at much lower BMI levels and are more intense than the 

same conditions in Caucasian people (Deurenberg-Yap, Yian, Kai, & van Staveren, 1999; 

Gill, 2001; Oh, Shin, Yun, Yoo, & Huh, 2004). Thus, WHO’s Western Pacific Region 
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proposed revised BMI cutoff levels of 23 and 25 for overweight and obesity, 

respectively, for Asian populations and suggested that cutoff points should be varied for 

different Asian populations (WHO, 2000a, 2000b, 2004).  

In addition, Asian people tended to develop abdominal obesity, with more body 

fat around the waist and hips than people of other ethnicities, but had lower BMIs, which 

explained their higher susceptibility to obesity-related comorbidity (Deurenberg-Yap et 

al., 1999; Gill, 2001). Although BMI had been used popularly as an index of obesity, 

waist circumference (WC) might be a better index for abdominal fat. Researchers found 

that WC and waist-to-hip ratio (WHR) were better indicators for detecting obesity-related 

diseases than BMI in populations in Singapore (Deurenberg-Yap et al., 1999), Taiwan 

(Lin et al., 2002), Japan (Yamamoto, Douchi, Yoshimitsu, Nakae, & Nagata, 2001), and 

Malaysia (Zaher et al., 2009), as well as in the United States (Gunderson et al., 2004a), 

Canada (Staiano et al., 2012) and Finland (Siren, Eriksson, & Vanhanen, 2012). Hence, 

the International Diabetes Federation (IDF) defined central obesity for adult women and 

men of Chinese, Japanese, and South Asian descent as having a WC greater than 80 and 

90 cm, respectively (IDF, 2006). The measurements of WC, WHR, as well as BMI are 

essential to better assess the risk of obesity of Asian populations. 

Among Asian people, overweight/obesity was more common in women than in 

men. The prevalence of overweight increased in most countries in Asia from 2005 to 

2010 (Table 2.1). In 2010, even using the same criteria as is used in the Western 

countries, the prevalence of overweight in women older than 30 years exceeded 50% in 
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the Republic of Korea, Malaysia, and Thailand (WHO, 2013b). The prevalence of 

overweight among women in Asian countries in 2005 and 2010 is shown in Table 2.1 

(WHO, 2013b).  

Table 2.1 Prevalence of Overweight (BMI ≥ 25) for Women in Asia in 2005 and 2010 

Country 2005  2010  

> 15 years (%) > 30 years (%) > 15 years (%) > 30 years (%)

China 24.7 30.1 32.0 37.9 

India 15.2 20.9 18.1 24.6 

Indonesia 22.7 27.8 27.1 32.7 

Japan 18.1 25.2 16.2 22.7 

Republic of Korea 43.8 53.8 51.0 60.7 

Malaysia 37.2 45.7 42.2 50.9 

Philippines 28.5 33.5 33.6 38.9 

Singapore 22.0 25.4 26.7 30.3 

Thailand 35.2 46.5 39.9 51.7 

Vietnam 8.7 13.0 12.2 18.1 

Note. Adapted from “WHO Global Infobase: International comparisons,” by WHO, 

retrieved from https://apps.who.int/infobase/Comparisons.aspx 
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Childbearing and Weight-Related Risks 

The existing evidence indicated that childbearing was associated not only with 

weight gain but also with the risks of obesity/overweight, substantial weight gain, and 

central obesity in women.  

Overweight and Obesity 

Pregnancy was an important contributor to overweight for some women (Gore, 

Brown, & West, 2003; Lai & Yin, 2009; Rosenberg et al., 2003). The incidence of 

obesity in women who had a child was twice that of women who had never given birth 

(Davis & Olson, 2009). Many women who were obese identified pregnancy as a 

triggering event for the development of their obesity (Rossner & Ohlin, 1995). 

Especially, women who gained weight during pregnancy beyond the Institute of 

Medicine (IOM) recommendation and retained more weight at 1 year postpartum were 

likely to have an overweight status 15 years later (Amorim et al., 2007; Linne, Dye, 

Barkeling, & Rossner, 2003; Rooney et al., 2005). 

Substantial Weight Gain 

Although the average PWR was relatively small, about 13% to 20% of women 

reported that they were at least 5 kg heavier at 6 to 12 months postpartum than before 

pregnancy (Gunderson, 2009; Walker & Sterling, 2007). This substantial weight retention 

( 5 kg) was positively associated with an incremental increase in long-term BMI and 

becoming overweight (Gunderson et al., 2004b; Gunderson Abrams, & Selvin, 2000). In 
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addition, Willett and colleagues (1996) showed that a weight gain of 5 kg or more 

increased women’s later risks of coronary heart disease (OR = 1.25, 95% CI = 1.01–

1.55). The average PWR for women at 1 year postpartum might be small; however, about 

20% of women were at risk of becoming overweight and further developing coronary 

heart disease. 

Central Obesity 

Childbearing is related to the increase in women’s body fat. Women’s total body 

fat was 4 kg greater at 2 weeks postpartum than before pregnancy (Eriksson, Lof, 

Olausson, & Forsum, 2010). Even at 6 to 12 months postpartum, women still retained 

more than 2 kg body fat than prepregnancy (Sohlström & Forsum, 1995; Soltani & 

Fraser, 2000). Women tended to gain fat in the trunk and thigh areas during pregnancy 

(Ota et al., 2008; Sidebottom, Brown, & Jacobs, 2001; Sohlström & Forsum, 1995). A 

significant amount of body fat was still retained in the trunk area at 1 year postpartum 

and therefore increased the risk of central obesity (Sohlström & Forsum, 1995). 

Gunderson and colleagues (2008) found that women with one birth had a greater increase 

in visceral adipose tissue (27.1 cm2 vs. 9.2 cm2, p < .01) and waist circumference (6.3 cm 

vs. 4.0 cm, p = .05) than women with no births in a five-year period. Smith et al. (1994) 

also found that primiparas had a significantly greater increase in waist-to-hip ratio than 

nulliparas (0.035 vs. 0.013 for blacks; 0.031 vs. 0.004 for whites) at a five-year follow-

up, and this effect was independent from weight gain. 
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Factors Related to PWR 

Pregnancy body weight, parity, breastfeeding, smoking, and other psychological 

factors may be associated with PWR; however, most results of studies that examined the 

relationships between these factors and PWR were inconsistent (Walker, Sterling, & 

Timmerman, 2005). The common factor that contributed to PWR was GWG (Gunderson, 

2009; Melzer & Schutz, 2010; Walker et al., 2005). To avoid excessive weight gain, the 

IOM suggested that the total weight gain for women during pregnancy should be as 

follows: for underweight women, 12.5–18 kg; for normal-weight women, 11.5–16 kg; for 

overweight women, 7–11.5 kg; and for obese women, 5–9 kg (IOM, 2009). However, 

whether these recommendations are suitable for women in Asia is unknown.  

Because of using different criteria for defining overweight and obesity and the 

different body compositions of Asian women from that of Caucasian women, PWR and 

its related factors in Asian women should be further reviewed. Thus, the purpose of this 

paper is to examine recent data on PWR in women in Asia. The questions for this review 

were as follows: 

1. What is the current magnitude of PWR in women in Asia? 

2. What are the factors related to PWR in women in Asia?  
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METHODS 

Inclusion and Exclusion Criteria 

For this review, the inclusion criteria for studies selection were studies that (1) 

focused on GWG or PWR in women in Asia, (2) reported weight change that occurred 

during pregnancy or postpartum, (3) were published from 1990 to 2013 in English or 

with an English abstract, and (4) reported original research. Studies that did not focus on 

women in Asia or focused only on the effects of GWG on fetuses or infants were 

excluded.  

Search Strategies 

A systematic search was conducted by the first author. Three electronic databases, 

EBSCO MEDLINE, CINAHL, and PsycINFO, were searched for data from January 1990 

to April 2013. Searches were limited to human studies. Multiple key words were used in 

the search, including pregnancy, postpartum, weight gain, weight change, weight 

retention, and Asia. Separate searches were performed for specific Asian countries, 

including China, Hong Kong, India, Indonesia, Japan, Korea, Malaysia, the Philippines, 

Singapore, Taiwan, Thailand, and Vietnam. The last searched date was in April 2013. 

The search results using multiple key words are presented in Table 2.2. The references of 

articles were also screened for other potentially relevant studies. Four articles published 

in Chinese and Korean that were found from the references were also included in this 

review. The study selection process is shown in Figure 2.1.  
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Table 2.2 Search Results by Using Different Key Words for Studies 1990–2010 

Key words 

Weight 
Gain 
and 

Pregnancy 

Weight 
Gain 

and 
Postpartum 

Weight 
Retention 

and 
Pregnancy 

Weight 
Retention 

and 
Postpartum 

Weight 
Change 

and 
Pregnancy 

Weight 
Change 

and 
Postpartum 

Asia 39 7 0 1 4 3 

China 110 6 4 5 5 1 

Chinese 60 8 4 8 3 0 

Hong Kong  24 2 1 1 0 0 

Singapore 7 1 1 1 0 0 

Thailand 32 6 1 1 4 0 

Malaysia 2 0 0 0 0 0 

India 94 6 1 1 10 2 

Philippines 10 4 0 0 5 3 

Filipino 5 3 1 1 3 2 

Vietnam 7 0 0 0 1 1 

Indonesia 11 2 0 0 2 0 

Japan 265 23 1 0 20 0 

Korea 36 1 2 2 6 0 

Taiwan 38 13 10 12 6 4 

Total 740 82 26 33 69 16 

Total after 

removing 

duplicates 

587 61 16 22 55 8 

Note. Searching in MEDLINE, CINAHL, and PsycINFO databases and limited by 
“human” from 1990 to 2013. 
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Relevant studies identified by 
using multiple key words and 

country names (n = 749) 

Relevant studies after 
duplicates removed 

(n = 638) 

Potentially eligible studies 
after screening abstracts and 

titles 
(n = 108)

Excluded studies after 
screening abstracts and titles 

(n = 530) 

Potentially eligible studies 
from references  

(n = 4) 

Excluded studies after full-
text articles assessed 

(n = 85) 

Eligible studies after full-text 
articles assessed 

(n =23) 

Excluded studies that did not 
present postpartum weight 

data (n = 6) 

Eligible studies for review 
(n = 21) 

Figure 2.1. Flowchart for selection of studies 
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Data Extraction 

The first author performed the data extraction. Two others checked the extracted 

data, which included study ID, authors, publication year, country and area, population, 

design, settings, year and timing for data collection, data collection methods, cut-offs for 

overweight/obese, and study results (descriptive data, GWG, postpartum weight, PWR, 

and postpartum body fat, if examined).  

Quality Appraisal 

Evaluation of each study’s quality was modeled on STROBE reporting guidelines 

for observational studies. Table 2.3 shows the criteria for determining study quality. 

Studies were independently marked as “+”, “–”, or “” by the researchers. Disagreements 

were discussed until resolved. No further points or scores were assigned to studies 

because the importance of the items was unequal.  

Table 2.3 The Criteria for Appraising Quality of Studies 

 Items Mark Criteria 

Methods Study design +  Longitudinal design or randomized control trial was 

conducted. 

–  Cross–sectional or retrospective design was used. 

Setting +  The setting and the timing of data collection and/or 

follow–up are described. 

–  The setting and the timing of data collection and/or 

follow–up are not described. 
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Table 2.3 The Criteria for Appraising Quality of Studies(Continued) 

 Items Mark Criteria 

Methods Participants +  The source of participants, the method of recruitment, 

and adequate sample size are reported. 

–  Does not report the source of participants or the method 

of recruitment, and/or without adequate sample size. 

Postpartum 

weight data 

sources 

+  Body weight and/or body fat composition are measured. 

–  Self–reported body weight and/or body fat composition 

are used.  

 Some body weight and/or body fat composition are 

measured, but some are not. 

Statistical 

methods 

+  Appropriate statistical methods and results are described. 

–  The statistical methods and results are not reported 

and/or seem inappropriate. 

Results Descriptive 

data 

+  The main characteristics of the study sample (age and 

pre–pregnancy weight) are described. 

–  One or more main characteristics of the study sample are 

not reported. 

Gestational 

weight gain 

+  Gestational weight gain is defined and/or reported. 

–  Gestational weight gain is not defined or reported. 

Postpartum 

weight 

+  Postpartum weight or BMI is reported. 

–  Postpartum weight or BMI is not reported. 

Postpartum 

weight 

retention 

+  Postpartum weight retention is reported. 

–  Postpartum weight retention is not reported. 

Postpartum 

body fat 

+  Postpartum body fat or change in body fat is reported. 

–  Postpartum body fat or change in body fat is not 

reported. 
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Data Synthesis 

The studies’ diversity in sample, design, data analysis, variables (measured or 

self-reported), and postpartum time frame (4 weeks to 2 years postpartum) precluded 

meta-analysis. The data are summarized descriptively and synthesized in Table 2.4 and 

Figure 2.2.  

RESULTS 

Characteristics of the Included Studies 

Twenty one articles met the inclusion criteria and encompassed China (Deng et 

al., 2007; Lai, Teng, Dong, Yan, & Yin, 2011; Li et al., 2009), Hong Kong (To & 

Cheung, 1998; To & Wong, 2009), India (Piers et al., 1995), Republic of Korea (Cho et 

al., 2011; Kim et al., 2008; Kim et al., 2001; Kwon, Lee, Lee, & Park, 2004), the 

Philippines (Adair & Popkin, 1992; Agrasada, Ewald, Kylberg, & Gustafsson, 2011; 

Guillermo-Tuazon, Barba, van Raaij, & Hautvast, 1992),Singapore (Koh et al., 2013), 

Taiwan (Huang & Dai, 2007; Huang, Wang, & Dai, 2010; Huang, Yeh, & Tsai, 2011; 

Ko, Yang, Fang, Lee, & Lin, 2013; Lee, Hwang, Liou, & Chien, 2011; Lyu, Lo, Chen, 

Wang, & Liu, 2009), and Thailand (Xuto, Sinsuksai, Piaseu, Nityasuddhi, & Phupong, 

2012). Sixteen were published in English, three in Chinese (Deng et al., 2007; Li et al., 

2009), and two in Korean (Kim et al., 2001; Kwon et al., 2004). Korean articles (Kim et 

al., 2001; Kwon et al., 2004) with an English abstract and tables were translated into  
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Table 2.4 Studies of Postpartum Weight Retention in Asia Ordered by Countries' Names 

Study/ 
Country 

Design Participants Weight Data Source Prepregnancy Weight Gestational Weight  
Gain 

Postpartum Weight Postpartum Weight  
Retention 

Deng et al. 
(2007)/ 
China 

Retrospective 
study 

N = 320, 
Hospital-based 
First time mother, 
By age: (y = years) 

I: < 24 y: n = 22 
II: 24–29 y: n = 141 
III: 30–34 y: n = 141 
IV: ≥35 y: n = 16 

By feeding methods:  
BF: n = 204 
MF: n = 86 
FF: n = 30 

Measured BW, BL, and 
self-reported 
prepregnancy and 
pregnancy BW 

BW: 54.6 kg 
BMI:  
*For four age groups 

I: 21.60 ± 4.13,  
II: 20.59 ± 2.81 
III: 21.00 ± 2.84 
IV: 20.90 ± 2.91 

*For different feeding 
methods 

BF: 20.67 ± 2.77 
MF: 20.95 ± 2.66 
FF: 22.36 ± 3.99 

Average: 18.1 kg 
UW (BMI<19): 17.67 
± 4.95 kg  
NW (BMI19–22): 
18.11 ± 6.53 kg 
OW (BMI>22): 18.26 
± 5.57 kg 

*For different feeding 
methods 
BF: 17.64 ± 5.60 kg 
MF: 17.86 ± 5.67 kg 
FF: 21.48 ± 6.59 kg 

Average: 62.4 kg 
PP 6W BMI:  
*For four age groups 

I: 25.02 ± 4.86 
II: 23.56 ± 3.14 
III: 23.93 ± 2.87 
IV: 25.00 ± 2.97 

*For different feeding 
methods 
BF: 23.45 ± 3.00 
MF: 24.25 ± 3.01 
FF: 25.92 ± 4.19 

PP 6 W 
Average: 7.8 ± 4.7 

kg 
UW: 7.92 ± 3.87 
kg 
NW: 8.17 ± 4.44 
kg 
OW: 7.33 ± 5.73 
kg 

*For different 
feeding methods 

BF: 7.31 ± 4.95 kg  
MF: 8.60 ± 4.14 

kg 
FF: 9.22 ± 4.59 kg 

Lai et al. 
(2011)/ 

China  

Prospective 
cohort study 

N = 576 at pregnancy; 
UW: n = 93 
NW: n = 402 
OW: n = 81 

N = 66 at postpartum 12 
months; 

UW: n = 8 
NW: n = 49 
OW: n = 9 

Measured BW, BL, and 
self-reported 
prepregnancy BW 

BW: 
Average: 54.8 kg 

UW: 45.9 ± 3.2 kg 
NW: 54.4 ± 4.8 kg 
OW: 68.7 ± 6.9 kg 

Average: 18.1 kg 
UW (BMI<18.5): 16.6 
± 4.0 kg  
NW (BMI18.5–24): 
15.9 ± 4.4 kg 
OW (BMI>24): 15.8 ± 
5.7 kg 

 

PP 6 M 
Average: 60.5 ± 9.4 kg 

UW: 52.2 ± 5.9 kg 
NW: 59.7 ± 7.3 kg 
OW: 74.9 ± 9.4 kg 

PP12M 
Average: 57.6 ± 8.6 kg 

UW: 49.3 ± 3.2 kg 
NW: 56.5 ± 6.9 kg 
OW: 70.5± 6.0 kg 

PP 6 M 
Average: 5.7 ± 4.5kg 

UW: 6.7 ± 4.8 kg 
NW: 5.3± 4.6 kg 
OW: 7.4 ± 3.2 kg 

PP 12M 
Average: 2.7 ± 4.5 

kg 
UW: 5.6 ± 5.9 kg 
NW: 1.8 ± 4.3 kg 
OW: 4.7 ± 1.9 kg 

Li et al. 
(2009)/  
China 

Prospective 
cohort study  

 

N = 409;  
Community-based 
Age: 29.9 

BF: n = 290 
MF: n = 91 
FF: n = 28 

Measured BW, BL, and 
self-reported 
prepregnancy BW and 
GWG 

BW: 
Average: 57.8 kg 

BF: 57.5 ± 8.9 kg 
MF: 58.1 ± 7.7 kg 
FF: 60.5 ± 9.8 kg 

Average: 14.9 kg 
BF: 14.5 ± 5.5 kg 
MF: 15.3 ± 7.7 kg 
FF: 17.3 ± 7.5 kg 

PP 4–6 M BW 
Average: 63.8 kg 

BF: 63.3 ± 10.4 kg 
MF: 64.6 ± 10.0 kg 
FF: 67.4 ± 11.0 kg 

PP 7–9 M BW 
Average: 62.2 kg 

BF: 62.4 ± 9.7 kg 
MF: 61.0 ± 8.4 kg 
FF: 63.3 ± 9.8 kg 

PP 4–6 M 
Average: 6.1 ± 6.3 kg 

BF: 5.8 ± 6.2 kg 
MF: 6.6 ± 6.5 kg 
FF: 7.0 ± 7.2 kg 

PP 7–9 M BW 
Average: 4.3 ± 7.2 kg 

BF: 4.9 ± 7.0 kg 
MF: 3.0 ± 7.2 kg 
FF: 2.9 ± 9.6 kg 
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Table 2.4 Studies of Postpartum Weight Retention in Asia by Countries' Names (continued) 

Study/ 
Country 

Design Participants Weight Data Source Prepregnancy Weight Gestational Weight  
Gain 

Postpartum Weight Postpartum Weight  
Retention 

To and 
Cheung 
(1998) / 
China,  
Hong Kong 

Prospective 
cohort study  

 

N = 292 
Hospital-based 
 

Medical record BMI: 20.48 ± 2.19  
BW: 52.34 ± 6.48 kg 

Total: 14.08 ± 3.75 kg 
1st T(trimester) : 2.07 
± 2.09 kg  

2nd T: 5.23 ± 2.20 kg 
3rd T: 5.87 ± 1.98 kg 

PP 6 W: 59.1 kg 
PP 3-4 M: 56.0 kg 

PP 6 W: 6.77 ± 3.31 kg  
PP 3-4 M: 3.64 ± 2.75 

kg, and15.4% > 6.39 
kg (1 SD above the 
mean) 

To and Wong 
(2009)/ 
China, 
Hong Kong 

Prospective 
cohort study 

N = 104 
Hospital-based 
Primiparas: n = 55 
Multiparas: n = 49 

Measured body weight, 
BMI, body fat using 
bioelectrical impedance 
analysis (BIA) 

Early pregnancy 
weight:  
BMI: 23.9 ± 3.2 
BW: 58.2 ± 8.4 kg  

Body fat composition:   
31.6 ± 5.7 (%) 

Average: 11.4 ± 2.9 kg 
Multiparas (10.8 ± 3.0 

kg) < primiparas 
(12.0 ± 2.8 kg)  

Fat composition change 
during pregnancy: 
multiparas (6%) < 
primiparas (7.7%)  

PP 6–8 M: 
BMI: 24.6 ± 3.1 
BW: 60.1 ± 8.2 kg 
Body fat: 32.5 ± 5.3% 

PP 6–8 M: 
BW: Average: 1.9 ± 
1.8 kg; Multiparas  
(2.23 ± 2.0 kg) > 
primiparas (1.56 ± 
1.7 kg)  
Fat gain: multiparas 
(–0.44 ± 2.1%) < 
primiparas (1.92 ± 
1.7%) 

Piers et al. 
(1995)/ 
India 

Prospective 
cohort study/ 

Comparative 

N = 36, 
Hospital-based  
Age:  
C: Control group 

(n = 18): 26.2 ± 6.3,  
P: Pregnant group 

(n = 18): 29.6 ± 5.2 

Measured body weight, 
BMI, MAC 

P group: pregnancy 12W 
  BW: 54.8 ± 8.3 kg 
  BMI: 21.7 ± 3.0 
  MAC: 26.6 ± 2.6 cm 
C group:  
  BW: 53.2 ± 8.3kg 
  BMI: 20.4 ± 2.4 
  MAC: 25.3 ± 2.4cm 

From pregnancy 12 W to 
40 W: 

BW: 11.4 ± 3.7kg  
Adipose tissue: 3.1 ± 

3.6kg 
Fat mass: 2.5 ± 2.9 kg 

PP 4W 
  BW: 55.0±7.0 kg 

(n = 13) 
PP 12 W 
  BMI: 22.8 ± 2.7 (P>C),  
  MAC: 27.2 ± 2.3cm 

(P>C) 
PP 24 W 
  BMI: 22.7 ± 2.8 (P>C),  
  MAC: 27.32 ± 2.2 cm 

(P>C) 

PP 4 W: 
  3.6± 3.1kg (n = 14) 
  Fat mass gain: 2.6 ± 

2.4 kg 
  Adipose tissue gain: 

2.7 ± 2.4 kg 
PP 12 W: 

3.2 ± 2.8 kg (n = 13) 
PP 24 W: 

2.8 ± 2.2 kg (n = 13) 

Cho et al. 
(2011)/ 

Korea 

Prospective 
cohort study 

N = 41 
Hospital-based  
Age: 33.7 ± 3.5 

Measured body weight, 
body fat using 
bioelectrical impedance 
analysis (BIA) 

BMI = 22.7 ± 3.9  

BW = 57.2 ± 10.1 kg 

NA PP 2 days 
  BMI: 26.7 ± 3.4 
BW: 67.6 ± 9.2 kg 
  Fat mass: 20.4 ± 6.3 kg 
PP 2 W 
  BMI: 25.7 ± 3.2 
BW: 65.1 ± 8.6 kg 
  Fat mass: 21.4 ± 5.5 kg 
PP 6 W 
  BMI: 24.63 ± 3.2 
BW: 62.4 ± 8.6 kg 
  Fat mass: 21.4 ± 5.7 kg 

PP 2 days 

Average: 10.4 kg 

PP 2W:  
Average: 7.9 kg 

PP 6W:  
Average: 4.43± 4.0 
kg 
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Table 2.4 Studies of Postpartum Weight Retention in Asia by Countries' Names (continued) 

Study/ 
Country 

Design Participants Weight Data Source Prepregnancy Weight Gestational Weight  
Gain 

Postpartum Weight Postpartum Weight  
Retention 

Kim et al. 
(2008)/  
Korea 

Prospective 
cohort study 

N = 75 
Hospital-based  
Age: 29.9 ± 3.7 

UW: n = 18 
NW: n = 43  
OW: n = 14  

 

Measured body weight, 
BMI 

BMI = 21.5 ± 3.7 (1st 
prenatal visit)  

BW = 55.5 kg 
UW: 45.7 ± 4.0 kg  
NW: 54.3 ± 4.3 kg 
OW: 71.8 ± 9.3 kg 

Total: 12.9 kg PP 6W BW:  
Average: 60.4 kg 
UW: 55.7± 3.2kg 
NW: 57.3 ± 6.4 kg 
OW: 76.0 ± 6.4 kg 

PP 6M BW: 
Average: 56.5 kg 
UW: 49.8 ± 4.9 kg 
NW: 54.7 ± 6.3 kg 

OW: 70.4 ± 7.0 kg 

PP 6W:  
Average: 4.9 kg 
UW: 10.0 kg 
NW: 3.0 kg 
OW: 4.2 kg 

PP 6M: 
Average: 0.95 kg 
UW: 4.1 kg 
NW: 0.4 kg 

OW: –1.4 kg 

Kim et al. 
(2001)/  
Korea 

Prospective 
cohort study 

N = 195  
Hospital-based 
Age: 30.1 ± 4.23 

PP 6 W: measured  
PP 6 M and 1 year used 

telephone call 

BMI: 21.1 ± 3.69 
BW: 53.9 ± 10.10 kg 

Total: 13.6 ± 4.63 kg PP 6W BW: 57.9 ± 
10.51 kg 

PP 1 year BW: 59.8 ± 
10.70 kg 

PP 6W: 8.6 ± 2.79 kg 
PP 6M: 2.9 ± 4.35 kg 
PP 1 year: 5.2 ± 1.00 kg 

Kwon et al. 
(2004)/ 
Korea 

Cross- 
sectional 
study 
 

N = 97 
Hospital-based 
Age: 30.46 ± 3.33 

Self-reported; mailed 
questionnaire  

BMI: 20.88 ± 2.57 
BW: 53.52 ± 6.69 kg 

Total: 13.63 ± 4.34 kg Average PP 1year BW: 
55.39 ± 8.16 kg 

PP 1-year average WR: 
1.87 ± 3.83 kg 

Adair & 
Popkin 
(1992)/ 
Philippines 

Prospective 
cohort study 

N = 1254  
Community-based 
Age: 

-Rural (R): 27.3 ± 0.3, 
n = 943 

-Urban (U): 27.1 ± 0.2,  
    n = 311 

Measured body weight NA NA PP 2 M: 47.8 ± 0.14 
kg/47.0 ± 0.23 kg 
(U/R) 

PP 12 M: 46.1 ± 0.19 
kg/44.7 ± 0.26 kg 
(U/R) 

PP 24 M: 47.3 ± 0.26 
kg/ 

45.3 ± 0.37 kg (U/R) 

Birth–PP 2 M: –2.58 ± 
0.05 kg/–2.41 ± 0.10 kg 
(U/R) 

PP 2–12 M: –1.88 ± 0.07 
kg/ –2.24 ± 0.11 kg 
(U/R) 

PP 12–24 M: 0.52 ± 0.09 
kg/  

0.35 ± 0.15 kg (U/R) 

Agrasada et 
al. (2011)/ 

Philippines 

Quasi-
experimental 
study 

N = 204 (initial), N = 179 
(final) 

Hospital-based  
BF: n = 24 
MF: n = 134 
FF: n = 21 

Measured body 
weight,MAC 

NA NA PP 6 M 
BMI 
–BF: 19.9 ± 2.6 
–MF: 20.2 ± 2.6 
–FF: 20.0 ± 2.8  
BW:  
–BF: 45.3 ± 8.0 kg  
–MF: 46.8 ± 6.2 kg 
–FF: 46.0 ± 6.5 kg  
  MAC 
–BF: 23.4 ± 3.0 cm 

BW 
Birth–PP 2 M:  
–BF: –4.9 kg 
–MF: –5.9 kg 
–FF: –5.5 kg 
PP 2–4 M: 
–BF: –1.6 kg 
–MF: –0.4 kg 
–FF: –0.4 kg 
PP 4–6 M: 
–BF: –0.5 kg 
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Table 2.4 Studies of Postpartum Weight Retention in Asia by countries names (continued) 

Study/ 
Country 

Design Participants Weight Data Source Prepregnancy Weight Gestational Weight  
Gain 

Postpartum Weight Postpartum Weight  
Retention 

      –MF: 24.8 ± 2.7 cm 

–FF: 24.6 ± 2.5 cm 

–MF: –0.2 kg 
–FF: –0.1 kg 
No differences in BW or 

BMI were found 
between different 
feeding groups 

 

Guillermo- 
Tuazon et al. 
(1992)/  
Philippines 
(23) 

Prospective 
cohort study 

N = 40, 
Hospital-based 
Age: 23 ± 3 
Lactating women 

Measured:  
BW, Body-fat mass 
(triceps, biceps, 
suprailiac and 
subscapular skinfold 
thicknesses) 

AP 13W: 
  BW: 44.4 ± 4.0 kg  

7.4 ± 2.4 kg(from 10–16 
W of pregnancy to 
delivery) 

PP 6W 
 46.9 ± 5.3 kg 
PP 12W 
 46.4 ± 5.3 kg 
PP 18W 
 46.1 ± 5.4 kg 
PP 24W 
 45.7 ± 5.4 kg 
PP 30W 
 45.4 ± 5.5 kg 

PP 6 to 30 W  
When weight decreased by 

1.5 kg, body fat mass 
decreased by 0.7 kg 

PP 6 W: 2.5 kg 
PP 12 W: 2.0 kg 
PP 18 W: 1.7 kg 
PP 24 W: 1.3 kg 
PP 30 W: 1.0 kg 

Koh et al. 
(2013)/ 

Singapore 

Prospective 
cohort study 

N = 1166, 
Hospital-based 

Measured BW and self-
reported prepregnancy 
BW 

NA 14.2 kg  A PP 6 M: 32.7% retained > 
5 kg 

PP 12 M: 21.5% retained > 
5 kg 

PP 24 M: 19.4% retained > 
5 kg 

Huang et al. 
(2010); 
Huang and 
Dai (2007)/  
Taiwan 

Cross- 
sectional study 
 

N = 602 
Hospital-based  
Age: 30.2 ± 4.4 
  UW: n = 101 
  NW: n = 388 
  OW: n = 74 
  OB: n = 39  
 

Self-reported; mailed 
questionnaires 

BMI: 21.5 ± 3.32  Average: 14.06 ± 4.36 
kg;44.7% gained more 
than 14kg 

UW:14.36 ± 4.53 kg  
NW: 14.37 ± 3.95 kg  
OW: 13.07 ± 5.37 kg  
OB: 11.15 ± 4.65 kg 

PP 6M  
BW: 56.38 ± 8.62 kg 

BMI: 22.48 ± 3.39 

PP 6 M: 2.42 ± 3.57 kg 
(24.6% > 5 kg)  

UW: 3.32 ± 3.30 kg 
(29.7% > 5kg)  

NW: 2.57 ± 3.09 kg 
(23.7% > 5kg)  

OW: 1.67 ± 4.43 kg 
(28.4% > 5kg)  

OB: –0.29 ± 5.52 kg 
(12.8% > 5 kg)  

WR > 5 kg: 24.6% of 
women 

WR > 1 kg: 61.3% of 
women 
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Table 2.4 Studies of Postpartum Weight Retention in Asia by Countries' Names (continued) 

Study/ 
Country 

Design Participants Weight Data Source Prepregnancy Weight Gestational Weight  
Gain 

Postpartum Weight Postpartum Weight  
Retention 

Huang et al. 
(2011)/  
Taiwan 

RCT N = 189 
Hospital-based  
Prenatal-postpartum 

exercise counseling 
group (EP): n = 61 

Postpartum exercise 
counseling group 
(EPP): n = 64 

Control (C): n = 64 

Measured PP 6M BW BW: 
EP: 52.8 ± 8.4 kg  
EPP: 52.6 ± 6.6 kg  
C: 53.5 ± 9.4 kg  

BMI: 
EP: 21.0 ± 2.3 
EPP: 21.0 ± 3.2 
C: 21.1 ± 3.1 

EP: 14.0 ± 2.4 kg  
EPP: 15.3 ± 2.4 kg  

C: 16.2 ± 3.3 kg 

PP 6 M: 
EP: 55.2 ± 8.6 kg  
EPP: 56.7 ± 6.1 kg  
C: 58.6 ± 10.2 kg  

 

PP 6 M: 
EP: 2.34 ± 2.66 kg  
EPP: 4.06 ± 3.60 kg  
C: 5.08 ± 3.32 kg  

WR > 5 kg: 
EP: 11 (18.0%) 
EPP: 27 (42.2%) 
C: 33 (51.6%) 

Ko et al. 
(2013)/ 

Taiwan 

Quasi-
experimental 
study 

N = 23 
Community-based  

Age: 34.1± 4.2 

Measured BW and body 
fat  

NA NA Pretest (PP 2–6 M): 

BW: 58.83 ± 7.32kg 

Body fat: 31.41 ± 5.93% 

Post-test  

BW: 57.09 ± 7.04 kg 

Body fat: 29.55 ± 5.94%

Lee et al. 
(2011)/ 

Taiwan 

Prospective 
cohort study 

N = 120 
Hospital-based  
Age: 32.2 ± 4.4 

Measured BW BW: 52.6 ± 6.6 kg 13.92 ± 3.68 kg PP 2–3 W 
58.92 ± 6.92 kg 
PP 4–5 W 
58.53± 6.97 kg 
PP 12–13 W 
57.62 ± 6.97 kg 
PP 24–25 W 
55.92 ± 7.27 kg 

PP 2–3 W 
6.30 ± 3.41 kg 
PP 4–5 W 
5.92 ± 3.35 kg 
PP 12–13 W 
5.00 ± 2.95 kg 
PP 24–25 W 

3.31 ± 3.01 kg 

Lyu et al. 
(2009)/ 
Taiwan 

Prospective 
cohort study 

N = 130 
Hospital-based  
Age: 30.4 ± 3.83 
PP 6 M: n =130 
PP 12 M: n =122 

Measured PP 6M BW, 
and self-reported 
prepregnancy BW, 
weight before delivery, 
and PP 12M BW 

BW: 53.4 ± 7.97 kg 14.1 ± 4.29 kg PP 6M BW 
55.8 ± 8.29 kg 

PP 12M BW 
54.8 ± 8.99 kg 
 

PP 6M: 2.40 ± 3.54 kg 
PP 12M: 1.32 ± 3.99 kg 

Xuto et al. 
(2012)/ 

Thailand 

Cross-
sectional 
study 

N = 223 
Hospital-based  

 

Measured PP 6M BW and 
self-reported 
prepregnancy BW, 
weight before delivery 

BMI: 21.06 ± 3.25 14.89 ± 4.82 kg PP 6M  

BMI: 22.55 ± 3.76 

PP 6M: 3.71 ± 4.21 kg 

36% retained more than 
5 kg 

RCT: randomized controlled trial; AP: antepartum; PP: postpartum; W: week; M: month; OR: odds ratio; 

BW: body weight; BMI: body mass index (kg/m2); WR: weight retention; MAC: mid-arm circumference; UW: underweight; NW: normal weight; OW: overweight; OB: obesity; 

BF: breast-feeding; MF: mixed-method feeding; FF: formula feeding. 
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English for this review. The researchers who assessed the quality of the studies were 

fluent in Chinese and English.   

Postpartum Weight Retention in Women in Asia 

Study designs varied in the reviewed studies: Thirteen were longitudinal, one was 

retrospective, and four were cross-sectional. Only one randomized trial and two quasi-

experimental studies were included (see Table 2.4).Postpartum weight data were 

collected from 2 days to 2.5 years postpartum, with most being within 12 months 

postpartum. Only two studies collected data after 12 months postpartum (Adair & 

Popkin, 1992; Guillermo-Tuazon et al., 1992). 

Overall, Chinese and Korean women tended to have higher GWG and PWR 

(Deng et al., 2007; Kim et al., 2008; Li et al., 2009) than women of other Asian 

populations. Two studies reported body weight at early postpartum. Women retained 

about 10.4 kg at 2 days postpartum and 7.9 kg at 2 weeks postpartum in a Korean 

population (Cho et al., 2011). Similarly, Lee and colleagues (2011) reported that 

Taiwanese women retained 6.3 kg at 2–3 weeks postpartum and 5.94 kg at 4–5 weeks 

postpartum. In these study samples, Taiwanese women and Korean women still retained a 

significant amount of body weight within the first month postpartum.  

Six studies reported that average PWR at 6 weeks ranged from 2.5 [Philippines] 

(Guillermo-Tuazon et al., 1992) to 7.8 [China] (Deng et al., 2007) and 8.6 kg [Korea] 

(Kim et al., 2008). Four studies reported that average PWR at 12 weeks (3 Months) 
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ranged from 2.0kg [Philippines] (Guillermo-Tuazon et al., 1992) and 3.2 kg [India] to 5.0 

kg [Taiwan] (Lee et al., 2011). The results indicated that the PWR decreased overtime; 

however, Chinese and Korean women in these samples retained a considerable amount of 

weight over 3 months postpartum.  

Twelve studies reported body weight at 6 months postpartum, and the range of 

PWR was from 1 kg (Kim et al., 2008) to 5.7kg (Lai et al., 2011). The average PWR was 

around 2–3 kg in most studies (Huang et al., 2010; Kim et al., 2001; Lee et al., 2011; Lyu 

et al., 2009; Piers et al., 1995). Huang and Dai reported that the prevalence of overweight 

increased from 18.27% before pregnancy to 27.57% at 6 months postpartum, and more 

than 24% of Taiwanese women retained 5 kg or more (Huang & Dai, 2007). By weight 

groups, 29.7% of underweight, 23.7% of normal-weight, 28.4% of overweight, and 

12.8% of obese women retained more than 5 kg at 6 months postpartum (Huang et al., 

2010). In addition, certain studies reported that 32.7% of Singapore women (Koh et al., 

2013) and 36% of Thai women (Xuto et al., 2012) retained 5 kg or more at 6 months 

postpartum. 

Even at 1 year postpartum, women were 1.3 to 5.2 kg heavier than before 

pregnancy (Kim et al., 2001; Kwon et al., 2004; Lai et al., 2011; Lyu et al., 

2009).Longitudinal studies generally showed that women continuously lost weight from 

birth to 6 months postpartum (Agrasada et al, 2011; Kim et al., 2008; Kim et al., 2001; 

To & Cheung, 1998) and to 12 months postpartum (Adair & Popkin, 1992). However, 

Korean women gained 2.3 kg from 6 to 12 months postpartum and were 5.2 kg heavier 
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than before pregnancy (Kim et al., 2001). Similarly, Filipino women gained weight after 

1 year postpartum (Adair & Popkin, 1992).  

Body Fat Changes 

Five studies included body fat changes from prepregnancy to postpartum or 

during postpartum, assessed by bioelectrical impedance (Cho et al., 2011; To & Wong, 

2009), mid–upper-arm circumference (Piers et al., 1995), and skin-fold thickness, 

including triceps, biceps, suprailiac, and subscapular skin folds (Adair & Popkin, 1992; 

Guillermo-Tuazon et al., 1992). Piers and Colleagues (1995) found that Indian women 

had gained 2.6 kg fat mass and 2.7 adipose tissue at 4 weeks postpartum compared to 

prepregnancy. To and Wong (2009) found that at 6 to 8 months postpartum, primiparous 

Chinese women had a 1.9% increase in their total body fat compared to prepregnancy, 

while multiparous Chinese women lost 0.44% of their body fat compared to 

prepregnancy. However, Cho and Colleagues (2011) found that total fat mass increased 

and total body water decreased over the first 6 weeks postpartum. The total fat mass 

increased by 9.7%, and visceral fat area increased by 45.1%. Even though the total body 

weight decreased by 5.16 kg, Korean women’s total body fat was 1 kg greater and the 

visceral fat area was 15.58 cm2 greater at 6 weeks postpartum than at 2 days postpartum 

(Cho et al., 2011). No studies evaluated women’s waist circumference or waist-to-hip 

ratio. 
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Factors Related to PWR 

Prepregnancy Weight and GWG as Common Predictors of PWR 

Regarding GWG, averages ranged from 7.4 to 18.0 kg (Table 2.5 and Figure 2.2). 

Women in Taiwan, China, and the Republic of Korea had higher GWGs (Huang & Dai, 

2007; Huang et al., 2010; Huang et al., 2011; Kim et al., 2001; Kwon et al., 2004; Lee et 

al., 2011; Lyu et al., 2009; To & Cheung, 1998)than women in the Philippines and India 

did (Guillermo-Tuazon et al., 1992). Higher PWR was associated with high prepregnancy 

BMI and high GWG in Hong Kong women (To & Cheung, 1998). Chinese women who 

gained more weight during their second and third trimesters retained more weight at 6 

weeks and 3 months postpartum(To & Cheung, 1998). Similarly, GWG, body image, and 

prepregnancy body weight were predictors of PWR for Taiwanese women at 6 months 

postpartum, with GWG explaining 24% of the variance in PWR (Huang & Dai, 2007). 

GWG was the only common predictor of PWR for different weight groups (Huang et al., 

2010). In addition, Lyu and colleagues (2009) found that GWG was the most significant 

predictor of PWR at 6 and 12 months postpartum. After adjusting for covariates, GWG 

still explained 28% of the variance in the 6-month PWR (Lyu et al., 2009). The results of 

Koh and colleagues’ study (2013) revealed that Singapore women with excessive GWG 

had a higher risk of substantial PWR (retained > 5 kg) at 6 months (adjusted odds ratio 

[AOR] 3.6, 95% confidence interval [CI] 2.54–5.10), 12 months (AOR 5.00, 95% CI 

2.35–10.6), and 24 months postpartum (AOR 2.81, 95% CI 1.80–4.39) than those who 

gained weight within the IOM recommendations (2009). 
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Prepregnancy weight also affected PWR (Huang et al., 2010; Kim et al., 2008; Lai 

et al., 2011; Lyu et al., 2009). Overweight Chinese women retained less weight than 

normal-weight and underweight women (Deng et al., 2007). Similarly, underweight and 

normal-weight Korean women retained more weight than overweight ones did, with 

overweight women weighing less postpartum than before pregnancy (Kim et al., 2008). 

The results found in Taiwan (Huang et al., 2010) supported those in China and Korea, 

with obese women weighing less at 6 months postpartum than at prepregnancy (Huang et 

al., 2010). Lyu and colleagues also concluded that prepregnancy weight was significantly 

negatively related to PWR at 6 months and 12 months postpartum (Lyu et al., 2009). 

However, the results of Lai and colleagues’ study (2011) indicated that underweight and 

overweight groups had greater PWR than the normal-weight group at 12 months 

postpartum.  

Diet and Energy Intake 

Studies in the Philippines focused more on maternal depletion and energy balance 

than PWR (Adair & Popkin, 1992; Guillermo-Tuazon et al., 1992). Higher energy intake 

was related to higher postpartum weight in lactating Filipino women from 6 to 24 months 

postpartum (Adair & Popkin, 1992). In Taiwanese women, energy intake was 

significantly related to 6-month PWR but not to 12-month PWR (Lyu et al., 2009). 

Women who received dietary and physical activity education and brochures from 16 

weeks of pregnancy to 6 months postpartum had lower GWG and a lower percentage of 

substantial PWR (Huang et al., 2011).   
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Breast-feeding 

Breast-feeding was significantly related to PWR in Chinese and some Filipino 

women (Adair & Popkin, 1992; Deng et al., 2007; To & Wong, 2009). Lactating women 

retained less weight than did nonlactating women at 6 months postpartum (To & Wong, 

2009), but lactation for more than 12 months increased weight (Adair & Popkin, 1992). 

Li and colleagues found that lactating women retained less weight at 4–6 months 

postpartum but retained more weight at 7–9 months postpartum than women using 

formula or a mixed-feeding method (Li et al., 2009). The researchers speculated that this 

is because women who breast-fed their babies might have eaten more food than the 

women in the other two groups in order to keep lactating (Li et al., 2009). Another study 

revealed that PWR in the exclusively-breast-feeding group did not differ from those in 

the formula- or mixed-feeding groups (Agrasada et al., 2011). 

Parity and Age 

 Age was a confounder of GWG and PWR, and few studies examined the effect of 

age on PWR. Lee and colleagues (2011) found that age was positively associated with 

prepregnancy weight but not associated with weight change during pregnancy or 

postpartum after adjusting for the effect of parity.  

Parity was associated with PWR in Chinese women. Normal-weight women with 

a parity of one (one previous baby) tended to retain less weight than women with a parity 

of zero (primigravida) or a parity of two at 6 months postpartum; however, there were no 
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differences in PWR between women with a parity of zero or two (Huang et al., 2010). 

Lee and colleagues (2011) found that parity was negatively associated with weight 

change rate, which indicated that women with higher parity had smaller changes in GWG 

and PWR. Nevertheless, To and Wong (2009) found that multiparas retained more weight 

than primiparas did at 6 to 8 months postpartum. The inconsistent findings suggest that 

further study on the effects of parity on weight retention is needed. 

Psychosocial Factors 

 Two studies addressed psychosocial predictors of PWR. Among Taiwanese 

women, negative body image and lower belonging social support are associated with 

higher PWR (Huang & Dai, 2007). Body image was a significant predictor of 6-month 

PWR for normal-weight and obese women in Taiwan but not for overweight and 

underweight women (Huang et al., 2010). Internal health locus of control and high self-

efficacy were inversely associated with PWR for overweight women (Huang et al., 

2010).  

Hormone Leptin 

In Korean women, first-trimester leptin levels were positively associated with 

maternal total weight but not with PWR (Kim et al., 2008). No other studies analyzed 

leptin or other hormones related to PWR in Asian countries. 
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DISCUSSION 

Most studies of PWR in Asian populations were conducted in East Asia; only a few 

included South and Southeast Asia. Those conducted in East Asia focused on obesity and 

overweight issues, whereas those in South and Southeast Asia were more focused on 

deficient maternal energy intake.  

No studies about PWR were found for some countries, including Japan and 

Malaysia. Limited information for India showed that the prevalence of obesity in Indian 

women was high: the age-standardized prevalence of obesity (BMI ≥ 23 kg/m2) for that 

population was 47.4% (Deepa, Farooq, Deepa, Manjula, & Mohan, 2009). However, rural 

Indians still had a high prevalence of poor maternal nutrition, low birth weight, and child 

morbidity and mortality (Deepa et al., 2009; Dharmalingam, Navaneetham, & 

Krishnakumar, 2009; Rao, 2001). A similar situation may apply to other less-developed 

countries in Asia, which might explain why the majority of PWR data collected was from 

East Asia. In contrast, Japan is a well-developed country, but young Japanese women 

desire to be thin and restrict their GWG (Haruna et al., 2010; Hayashi, Takimoto, Yoshita, 

& Yoshiike, 2006). Similarly, some rural Indian women tended to reduce their food intake 

during pregnancy (Hutter, 1996). These facts suggested that culture may affect GWG and 

PWR and also might affect the number of studies of PWR. 
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Issues Regarding GWG and PWR 

GWG was the most important predictor of PWR. Women in Taiwan, China 

(including Hong Kong), and the Republic of Korea had higher GWGs, with average 

GWGs of 13–18 kg, which is comparable to those of women in Western countries 

(Gunderson, 2009; Gunderson & Abrams, 1999; IOM, 2009; Rode, Kjærgaard, Ottesen, 

Damn, & Hegaard, 2012; Walker, 1995). Because of the unique risks for obesity-related 

diseases in Asian countries, many of these countries provide their own recommendations 

for GWG. For Chinese women, Wong and colleagues recommended GWGs for 

underweight (BMI < 19), normal-weight (BMI = 19–23.5), and overweight women (BMI 

> 23.5) of 13–16.7 kg, 11–16.4 kg, and 7.1–14.4 kg, respectively (Wong, Tang, Lau, & 

Wong, 2000). The recommended GWGs for Japanese women are 9–12 kg (for BMI < 

18.5), 7–12 kg (for BMI 18.5–25), and 5 kg (for BMI ≥ 25) (Japan Ministry of Health, 

2006). These recommended GWGs are different from those for American and Swedish 

women (Cedergren, 2006). In Taiwan, the optimal GWG recommended by the Bureau of 

Health Promotion (BHP) was10–14 kg without specific recommendations for different 

weight groups until 2011(BHP, 2013). In 2012, the recommendations were revised based 

on the IOM’s  recommendations (1990) for GWG (BHP, 2013). With significant 

variations in the definitions of normal weight, overweight, and obese among Asian 

countries, different GWG recommendations may be needed for women of various Asian 

countries. Health care providers should be aware of the ethnic differences in weight and 

their relation to the risk of obesity-related diseases and obstetric outcomes. 
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In the studies reviewed, the average PWR at 6 weeks ranged from 2.5 to 8.6 kg 

(Guillermo-Tuazon et al., 1992; Kim et al., 2008; Kim et al., 2001). The data showed that 

women did not entirely return to their prepregnancy status by this point, especially with 

regard to their physical status. Similarly, Tulman and Fawcett interviewed 96 women 

about their physical, mental, and emotional recoveries; 25% reported that they did not 

feel physically recovered from childbirth at even 6 months postpartum (Tulman & 

Fawcett, 1991). The evidence showed that 6 weeks might be not enough time for women 

in either Asian or Western countries to entirely recover from the changes, particularly the 

physical changes, caused by childbearing.  

The retained weights in this review, which ranged from 1 kg (Kim et al., 2008) to 

5.7kg (Lai et al., 2011) at 6 months and 1.3 to 5.2 kg at 12 months postpartum (Kim et 

al., 2001; Kwon et al., 2004; Lai et al., 2011; Lyu et al., 2009), indicated that there were a 

significant variations in PWR among Asian women at 6 months to 12 months after giving 

birth. Still, researchers argued that absolute PWR was relatively small, about 0.5 to 3.0 

kg, at 1year postpartum and might not be related to long-term body weight gain in 

women (Olson et al., 2003; Schmitt, Nicholson, & Schmitt, 2007). However, several 

longitudinal studies have suggested that women who retained more weight at 1 year 

postpartum tended to be overweight or obese15–21 years later (Linne et al., 2003; Linne 

et al., 2004; Mamun et al., 2010).  

In addition, absolute PWR did not appropriately reflect women’s risk. The results 

of a Singapore study revealed that 32.7% of women retained more than 5 kg at 6 months 
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postpartum (Koh et al., 2013). At 1 year and 2 years postpartum, 21.5% and 19.4% of 

Singapore women still retained more than 5 kg (Koh et al., 2013). The percentage of the 

substantial weight retention was similar to the results of studies conducted in the Western 

countries, which were about 20% to 25% at 1 year postpartum (Gunderson & Abrams, 

1999; Olson et al., 2003). This substantial weight retention contributed to 6.4%–10% of 

women becoming overweight by 1 year postpartum (Gunderson et al., 2000; Gunderson 

et al., 2004b). Substantial weight gain or retention increased women’s risk of coronary 

heart disease (OR = 1.25, 95% CI = 1.01–1.55) (Willett et al., 1995). Using the results of 

Willett et al. (1995) to evaluate the risk for Taiwanese women, 29.7% of underweight, 

23.7% of normal-weight, 28.4% of overweight, and 12.8% of obese women had 

substantial PWR (retained more than 5 kg) at 6 months postpartum (Huang & Dai, 2007), 

and the estimated risk of coronary heart disease for those women increased by 1.25 times 

or more (Willett et al., 1995). In addition, PWR was associated with that 15.7% of 

women transited from the normal-weight category to the overweight or obese category 

and 27% of women transited from the overweight category to the obese category at 6 

months postpartum (Huang et al., 2010). 

How parity affects GWG and PWR is controversial. Primiparas tended to gain 

more weight than multiparas did during pregnancy in Hong Kong (To & Wong, 2009). 

Also, Chinese primiparas tended to have higher PWR than multiparas (To & Wong, 

2009). In addition, one study showed that Taiwanese women with a parity of one retained 

less weight than women with a parity of zero or two (Huang et al., 2010), but Rosenberg 

et al. had exactly the opposite results—women with one child gained more weight 
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postpartum than women who had no children or two or more children (Rosenberg et al., 

2003). In this review, Lee and colleagues (2011) found that parity had a negative effect 

on weight change from pregnancy to postpartum, meaning that women with higher parity 

gained less weight during pregnancy and lost less weight during postpartum. Researchers 

conducted the WHO Multicentre Growth Reference Study (MGRS) and found that the 

effect of parity on postpartum weight change differed by country (Onyango et al., 2011). 

Primiparous mothers lost more weight during the first 6 months postpartum in Brazil and 

Oman, while multiparous mothers lost more weight during the second 6 months in India 

and Ghana (Onyango et al., 2011). Other studies in Western countries supported the idea 

that parity was positively associated with body weight, meaning that multiparas had a 

higher risk of becoming overweight (Gunderson et al., 2004b; Hernandez, 2012; Kim, 

Stein, & Martorell, 2007). Hence, the effect of parity on GWG and PWR might be 

culturally different and still needs be further explored.  

GWG was the most important predictor of PWR in this review (Huang et al., 

2010; Huang & Dai, 2007; Koh et al., 2013), and that was in agreement with other studies 

(Headen, Davis, Mujahid, & Abrams, 2012; Hernandez, 2012; Rode et al., 2012; Walker 

et al., 2005). Moreover, women with excessive GWG were 5.0 times (95% CI 2.35-10.6) 

more likely to have substantial PWR than women with adequate GWG at 1 year 

postpartum, and the risk reduced but was still sustained (OR = 2.8, 95% CI 1.8-4.39) 

until 2 years after giving birth (Koh et al., 2013). The result was compatible with that of a 

Denmark study, in which about 40% (normal weight) to 60% (overweight) of women had 

excessive GWG and were 2.8 times more likely to have substantial PWR at 1 year after 
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delivery compared to women who gained weight within recommendations (Rode et al., 

2012). Hernandez (2012) found that excessive GWG was associated with women’s 

transition to a higher weight category—normal weight to obese (OR = 2.39, 95% CI 

1.28-4.45) and overweight to obese (OR = 1.79, 95% CI 1.11-2.88)—rather than staying 

in the same weight categories (Hernandez, 2012). Furthermore, results of a meta-analysis 

showed that women with excessive GWG retained 3.6 kg by 3 years later and 4.72 kg 

by15 years postpartum (Nehring, Schmoll, Beyerlein, Hauner, & von Kries, 2011).  

Most studies in this review also suggested that prepregnancy body weight affected 

GWG and PWR (Huang et al., 2010; Lai et al., 2011; Kim et al., 2008). Huang and 

colleagues (2010)  found that overweight and obese women retained less weight at 6 

months postpartum than those who were normal weight, while Lai and colleagues’ 

research (2011) revealed that overweight women retained more weight than normal-

weight women. More studies are needed to further examine the effects of prepregnancy 

body weight on PWR. Furthermore, Olson et al. found that marital status, exercise 

frequency, and changes in food intake were related to PWR (Olson et al., 2003), while in 

this review those factors were unrelated to PWR. 

Studies of Western women indicated that psychosocial factors may affect GWG 

and PWR. Women with a moderate or high belief that chance influenced the health of 

their fetuses tended to gain less weight than recommended (Webb, Siega-Riz, & Dole, 

2009). In addition, women with excessive GWG reported more depression symptoms 

than women who gained within GWG guidelines (Webb et al., 2009). Also, new-onset 
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postpartum depression was associated with a three-fold increased risk of substantial PWR 

(Herring et al., 2008). Walker and colleagues (2012) reported that less stress and higher 

self-efficacy at baseline were associated with a greater percentage of weight loss 13 

weeks after intervention among African American women; however, less self-efficacy at 

baseline was associated with greater percentage of weight loss 13 weeks after 

intervention in Anglo/White women (Walker et al., 2012). Few psychosocial and 

behavioral factors have been measured in related studies in Asian countries (Huang et al., 

2011; Huang & Dai, 2007; Huang et al., 2010). In the studies that have explored them, 

researchers have found that perceived body image satisfaction was positively related to 

PWR (Huang et al., 2010; Huang & Dai, 2007). Also, self efficacy was negatively 

associated with PWR among oveweight women, and depression was negatively 

associated with PWR among normal weight women at 6 months postpartum (Huang et 

al., 2010).  

In addition, a diet and exercise education program started in pregnancy and 

continued through 6 months postpartum was associated with less PWR (Huang et al., 

2011). The other intervention study of physical activity in this review revealed that a 

community-based physical activity program reduced body weight by 1.74 kg and 1.86% 

total body fat (Ko et al., 2013). Ohlin and Rossner found that women who changed their 

lunch frequency, snack eating, and energy intake had greater PWR and that women who 

retained more than 5 kg at 1 year postpartum were less active (Ohlin & Rossner, 1994). 

Other studies indicated that diet counseling (Colleran & Lovelady, 2012), restricted 

energy intake (Lovelady, 2011; Montpetit, Plourde, Cohen, & Koski, 2012), less 
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saturated fatty acid intake (Althuizen, van Poppel, de Vries, Seidell, & van Mechelen, 

2011), adequate protein intake during pregnancy (Castro, Kac, & Sicieri, 2010), dietary 

behavior modification (Bertz et al., 2012), and less junk food intake (Ostbye, Peterson, 

Krause, Swamy, & Lovelady, 2012) were related to less PWR. Also, most studies 

conducted in Western societies supported the idea that increasing physical activity was 

related to less PWR (Althuizen et al., 2011; Lovelady, 2011; Ostbye et al., 2012; Ruchat 

et al., 2012).  

Agrasada and colleagues (2011) conducted an intervention of breast-feeding 

counseling, and no significant differences in PWR were found between exclusive breast-

feeding, partial breast-feeding, and formula-feeding groups in Filipino women. Other 

studies related to the effects of breast-feeding on PWR conducted in China obtained 

opposite results—women who exclusively breast-fed their babies retained more weight 

than those who partially breast-fed and formula-fed their babies at 7–9 months 

postpartum (Li et al., 2009), while Deng and colleagues found (2007) that the exclusive 

breast-feeding group retained less weight at 42 days postpartum. Baker and colleagues 

suggested that women who exclusively breast-fed for 6 months might have reduced their 

PWR effectively (Baker et al., 2008). The effects of breast-feeding on PWR were 

inconsistent and should be studied further.  

The pattern of weight gain also influenced weight retention: weight gained within 

the first 20 weeks of gestation (versus later) was more likely to be retained at 6 weeks 

postpartum (Viswanathan et al., 2008). Others found that weight gained during the second 
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and third trimesters was associated with higher PWR (To & Cheung, 1998). Hence, the 

effect of weight gain patterns on PWR also needs further exploration.  

Changes in Body Weight and Body Fat Composition 

The majority of studies compared only changes in body weight and BMI from 

prepregnancy to delivery. Few studied body fat changes, and none used WC or WHR. 

However, past research has suggested that WC and WHR are more sensitive and more 

effective in evaluating cardiovascular disease risk in Asian women (Deepa et al., 2009; 

Gunderson et al., 2004a; Lin et al., 2002). Hence, WC and WHR, as well as body weight 

and BMI, could be included in future studies or in clinical screenings for obesity in women 

in Asia, especially after 6 weeks postpartum. 

Methodological Issues 

Methodological issues were identified in this review. First, some of the studies 

were cross-sectional (Huang & Dai, 2007; Huang et al., 2010; Kim et al., 2001; Kwon et 

al., 2004) and could not effectively capture the change of body weight overtime. Some 

used self-reported prepregnancy weight (Huang & Dai, 2007; Huang et al., 2010; Kim et 

al., 2001; Kwon et al., 2004), GWG (Huang & Dai, 2007; Huang et al., 2010; Kim et al., 

2001; Kwon et al., 2004), and postpartum weight (Huang & Dai, 2007; Huang et al., 2010; 

Kim et al., 2001; Kwon et al., 2004; Lyu et al., 2009). Using cross-sectional data and self-

reported weights may have resulted in misrepresentations of the changes in body weight. 

Furthermore, BMI is used worldwide as an indicator for overweight and obesity. Some 



 
 

56 
 

studies reported BMI and others reported body weight, which creates difficulties in 

comparison and data synthesis. Second, small sample sizes may have decreased the power 

of several studies, making them less generalizable to other populations (Cho et al., 2011; 

Guillermo-Tuazon et al., 1992; Ko et al., 2013; Kwon et al., 2004; Piers et al., 1995).  

Third, low response rates and failure to follow up also decreased the reliability of 

some studies. For example, about 50% of participants in a longitudinal study became 

pregnant again and were therefore excluded from the data analysis (Adair & Popkin, 

1992), and another study lost 88% of participants at 1 year follow-up and thus had an 

unbalanced sample size at every time point (Lai et al., 2011). Another had only about a 

15% response rate (Kwon et al., 2004). These factors contributed to less reliable results 

and difficulty in drawing firm conclusions from these studies. 

Suggestions for Future Studies 

There were no data from Japan or Malaysia and limited data from China and 

India, despite these countries’ having large populations. Also, only a few studies focused 

on PWR. Thus, studies in Asian countries are needed to determine the prevalence of 

excessive GWG and PWR and to foster appropriate guidance regarding GWG.  

Future studies should include indicators of abdominal obesity, such as WC or 

WHR, for Asian populations to allow for better estimation of the prevalence of obesity. 

Furthermore, future studies of maternal weight change should assess the changes in WC 

and WHR. In addition, waist or hip circumference and BMI should be measured when 
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following up on postpartum participants to detect the risk of obesity-related diseases 

earlier.  

Longitudinal studies are needed to further understand the relationship between 

GWG and long-term body weight changes in Asian women. Randomized controlled trials 

should be conducted in the future to determine optimal GWG and culturally tailored 

strategies for prevention of PWR. In addition, only three studies examined the proportion 

of women who moved from the normal-weight to the overweight or obese categories. 

This shift should be included in future studies to enhance the understanding of PWR. 

Although childbearing is associated with increased risks of overweight, obesity, 

substantial weight gain, and central obesity, the changes in weight-related risks during the 

first year postpartum have not been examined in related studies. Examining the changes 

in weight-related risks over time is worthwhile in the future. 

Few psychosocial and behavioral factors that may affect weight retention have 

been studied in Asian countries. Future studies should include diet, exercise, breast-

feeding, body image, locus of control, and self-efficacy to further examine their impact 

on PWR. 

Limitations 

Because there were no studies about PWR in some countries, such as Japan, 

Malaysia, and Vietnam, conclusions may not apply to these countries. It is possible that 
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some studies related to GWG and PWR were published in other languages or in other 

databases and were therefore not included in this review.  

CONCLUSIONS 

PWR is an emerging dimension in the global obesity epidemic, and it warrants 

further study. Among Asian women, Chinese and Korean women appear susceptible to 

adverse weight changes related to childbearing, with GWG and PWR data that are 

comparable to those of women in Western countries. GWG is the common predictor of 

PWR among most studies in Asia. Increased research on maternal weight gain and body 

composition is crucial to preventing obesity-related comorbidity in Asian women. 
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Chapter 3: Methodology 

This chapter describes the methodology used to conduct this study, including the 

research design, sampling and settings, instrumentation, procedures for data collections, 

and data analysis for the research questions. 

RESEARCH DESIGN 

A longitudinal study design was used in this investigation in order to track the 

trajectories of Taiwanese women’s weight and circumference changes from prepregnancy 

to six months postpartum and to examine the impact of explanatory factors on PWR. 

Because few studies had examined PWR of Taiwanese women and the effects of 

psychological variables on PWR, a descriptive prospective design was appropriate to gain 

a comprehensive understanding of this phenomenon and the relationships among 

variables. This study examined the influences of women’s personal (e.g., age, parity), 

physical (e.g., prepregnancy body weight, GWG), psychological, (e.g., self-esteem, 

perceived stress, depression, self-efficacy), social-cultural(e.g., doing the month, social 

support), and behavioral (e.g., diet, exercise, and breast-feeding) factors on the changes 

of body weight and waist circumference during the first six months postpartum using a 

latent growth model.  
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SAMPLING AND SETTING 

Setting 

Multiple sources were used for data collection. The participants in this study were 

recruited mainly from three local obstetric clinics located in the East District, North 

District, and South District of Tainan City, Taiwan. The number of deliveries was 60 to 

100 per month in each clinic. Each of these clinics included a gynecological and obstetric 

clinic, labor and delivery room, baby room, and a postpartum department, and it offered 

full perinatal services. These sites were selected for several reasons (1) convenience—

they were located in the original Tainan City area, (2) services—they offered full 

perinatal services, and their service areas covered all five districts of the original Tainan 

City, (3) insurance—they served patients with National Health Insurance and those 

without insurance, and (4) variability of cases—patients who visited these clinics had 

large variability in their socioeconomic backgrounds. Most postpartum patients who had 

vaginal deliveries stayed in the hospitals for three days, and most patients who had 

cesarean deliveries stayed for five days. Thus, the flyers for this study were placed in the 

clinics, and women who were interested in this study could contact the investigator 

directly. 

Sample 

A convenience sample of 200 Taiwanese postpartum women who had delivered a 

healthy and full-term baby were recruited from the data collection sites. The inclusion 
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criteria were intended to restrict the heterogeneity of the sample and control for the 

confounding variables that might affect postpartum weight. The inclusion criteria were 

women who (1) were 18 years or older, (2) had delivered a singleton and full-term, 

healthy baby (gestational age ≥ 37 weeks) within the last week, (3) could read Chinese, 

and (4) consented to participate. The rationale for criterion 1 is that adolescents’ body 

weight and composition are different from those of adults, and these differences might 

influence their GWG and PWR (Thame, Jackson, Manswell, Osmond, & Antoine, 2010). 

The rationale for criterion 2 is that women who conceived twin or multiple fetuses may 

have higher GWG and thus have higher PWR than women with a single fetus. In 

addition, women who are pregnant for fewer than 37 weeks may have less weight gain 

than those who are pregnant until term. Hence, only women who delivered a singleton 

and full-term baby were recruited in this study.  

Exclusion criteria in this study were (1) having had severe postpartum 

complications or diseases that affected their body fluid and body weight, such as severe 

heart diseases, ascites, edema, and blood loss of more than 500 cc. or (2) being unable to 

read or answer the questionnaires due to severe physical or psychological illness. After 

recruitment, women who became pregnant again (n = 1) during the first six months 

postpartum also were excluded from subsequent data collection because they might gain 

weight during their new pregnancies, leading to overestimation of PWR. 
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Sample Size Estimation 

According to a general rule of thumb, the minimum sample size of path analysis 

or structural equation modeling (SEM) should be 10 to 20 times the number of variables, 

and it should not be less than 100 (Kline, 2011). The minimum sample size needed for 

the latent growth model was 200 (Muthen & Muthen, 2002).  Hence, the estimated 

required sample size was set at 200. 

PROCEDURE FOR DATA COLLECTION 

Protection of Human Subjects 

The proposal for this study was sent to the Institutional Review Board (IRB) of 

the University of Texas at Austin. A pilot study was conducted prior to the main 

longitudinal study. After IRB approval was obtained (see Appendices C and D), the 

investigator started to collect data in the target health centers and clinics. The purpose, 

procedure, estimated time for participation, potential risks, and potential benefits of this 

study were included in a written form and provided to participants. After being verbally 

informed of all of these, the signed informed consent forms and the contact information 

of women interested in participating, including their names, telephone numbers, and 

addresses, were obtained prior to data collection. The participants were told that they 

could refuse to participate or stop participating at any time without any penalty, loss of 

benefits, or impact on their current or future relationships with the target clinic and the 

University of Texas at Austin. The investigator assigned a code number for each 
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participant. The participants’ contact information, informed consent forms, and 

questionnaires were stored separately and locked. Additionally, code numbers were 

applied to their questionnaires instead of their names. The contact information and 

questionnaires were entered in different computers. In addition, the data from this study 

were used only for research purposes and were stored securely to ensure confidentiality. 

Only investigators had access to these data. All publications of this study will exclude 

information that could identify any of the participants. 

PILOT STUDY 

The purposes of the pilot study were to collect preliminary data to pretest the 

reliability of instruments, as well as to examine the magnitude of PWR and WC. A cross-

sectional design was used for this pilot study. A convenience sample of 30 Taiwanese 

adult women who had each delivered a healthy and full-term baby were recruited from 

two community health care centers in the Tainan area from July 2010 to August 2010. 

The inclusion criteria were Taiwanese women who (1) were age 18 years or older, (2) 

had delivered a singleton and full-term baby (gestational age ≥ 36 weeks), (3) had 

delivered the baby 2 weeks to 6 months prior, (4) had been without complications during 

pregnancy, delivery, and postpartum periods, and (5) were not pregnant during the time 

of data collection. 

The body weights and waist circumferences of all participants were collected 

using the same instruments. In addition, six instruments were utilized in this study, 

including a demographics form, the Interpersonal Support Evaluation List-12 (ISEL-12), 
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the Edinburgh Postnatal Depression Scale (EPDS), the Perceived Stress Scale (PSS), 

Rosenberg’s Self-Esteem Scale (RSES), and the Health Self-Efficacy Scale (HSE). The 

permissions for using the scales are in appendix E. The ISEL-12, RSES, PSS, and HSE 

were translated into Chinese and then back-translated into English by the principal 

investigator. Two associate professors in the English department of Chung Hwa 

University of Medical Technology evaluated and revised the translated and back-

translated forms until the two versions of these questionnaires were totally consistent. 

Table 3.1 presents information about the translation and modification of the scales used 

in this study. 

Table 3.1 Translation and Modification of Scales Used in Pilot Study (N = 30) 

 Number 
of Items 

Original 
Version 

Items 
Modified 

Version Used 
in Current 

Study 

Translation & 
Back-

Translation  

HSE 10 Schwarzer & 
Renner (2000) 

Yes, item 8 Modified 
Version 

Yes 

RSES 10 Rosenberg 
(1965) 

No Rosenberg 
(1965) 

Yes 

EPDS  10 Cox, Holden, 
& Sagovsky 

(1987) 

No Cox & Holden 
(2003), 
Chinese 
version 

No 

 PSS 10 Cohen & 
Williamson 

(1988) 

No Cohen & 
Williamson 

(1988) 

Yes 

ISEL-

12 

12 Cohen (2010) No Cohen (2010) Yes 

HSE: Health Self-Efficacy Scale; RSES: Rosenberg Self-Esteem Scale; EPDS: Edinburgh 

Postpartum Depression Scale; PSS: Cohen’s Perceived Stress Scale;ISEL-12: Interpersonal 

Support Evaluation List-12. 



 
 

65 
 

The reliability of scales were tested using internal consistency—Cronbach’s . A 

Cronbach’s  of 0.7 was considered an acceptable minimum value for internal 

consistency for this study (de Vet, Terwee, Mokkink, & Knol, 2011). All of the scales 

had acceptable internal reliability (Table 3.2). 

Table 3.2 Reliability of Scales in Pilot Study (N = 30) 

 Number 

of Items 
Minimum Maximum Mean SD 

Cronbach’s 

 

PSS 10 8.0 27.0 17.70 4.22 .706 

RSES 10 21.0 37.0 28.57 3.69 .835 

EPDS  10 3.0 22.0 11.07 5.28 .867 

ISEL-12 12 26.0 44.0 34.77 4.31 .734 

HSE 10 10.0 36.0 23.33 5.70 .887 

PESE 5 5.0 20.0 10.77 3.82 .945 

NSE 5 5.0 20.0 12.57 3.15 .873 

EPDS: Edinburgh Postpartum Depression Scale; HSE: Health Self-Efficacy Scale; ISEL-12: 

Interpersonal Support Evaluation List -12; NSE: Nutrition Self-Efficacy Subscale; PESE: 

Physical Exercise Self-Efficacy Subscale; PSS: Cohen’s Perceived Stress Scale;  

RSES: Rosenberg Self-Esteem Scale.  

The demographic data are shown in Table 3.3, Table 3.4, and Table 3.5. Thirty 

women were recruited from two health care centers in the Tainan area in Southern 

Taiwan. Their ages ranged from 21 to 42 years, with a mean age of 31.93 ± 5.05 years. 

They had delivered their babies from 16 to 194 days (Mean  SD = 80.53  52.65) before 

the data collection. The participants’ average height was 159.38 ± 5.94 cm, and their 
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average body weights before pregnancy and before delivery were 54.27 ± 8.50 kg and 

66.62 ± 8.65 kg, respectively. Average GWG was 12.61 ± 4.23 kg, which was within the 

recommendations for GWG issued by the Department of Health (DOH) in Taiwan. The 

average PWR was 4.24 ± 2.03 kg, which was higher than the averages of other studies, 

probably because 20 of the women were within 2 months postpartum. However, women 

who were 6 months postpartum and even past that point still retained 2.2 to 7.9 kg, with a 

mean of 4.2 kg, indicating little weight change since 2 months postpartum. See Table 3.3 

and Table 3.4 for details.  

Participants’ average BMI increased from 21.19 to 22.84. A further check of BMI 

using the definitions of overweight and obesity provided by the DOH showed that six 

women were overweight before pregnancy. None of these women were obese before 

pregnancy; however, two of them became obese, with one woman retaining 9.1 kg at 2 

weeks postpartum and the other retaining 2.8 kg at 2 months postpartum. Specifically, 

three women who had a normal prepregnancy BMI were overweight at 7 weeks, 9 weeks, 

and 19 weeks postpartum. The women’s waist circumferences increased by 8.72 ± 5.64 

cm on average (range from 0 to 21 cm). Women’s waist-to-hip ratios (WHR) were 

from .73 to .93, with a mean of .79. Nine women had a WHR larger than .80 and were at 

risk for metabolic syndrome and central obesity as defined by the DOH. Detailed 

information is shown in Table 3.3 and Table 3.4. 
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Table 3.3 Mean and Standard Deviation of Demographic and Physical Data in Pilot Study 

N Minimum Maximum Mean SD 

Age 29 21 42 31.93 5.05 

Number of days postpartum 30 16 194 80.53 52.65 

Body length (in cm) 28 148.0 172.0 159.38 5.94 

Prepregnancy body weight (kg) 30 38.0 75.0 54.27 8.50 

Predelivery body weight (kg) 29 52.0 82.0 66.62 8.65 

Present body weight (kg) 30 41.8 84.1 58.52 8.93 

Prepregnancy BMI 28 15.82 26.12 21.19 2.77 

Present BMI 28 17.40 28.43 22.84 2.91 

Prepregnancy WC (cm) 29 55.9 86.5 69.11 7.80 

Present WC (cm) 30 66.5 104.3 77.61 7.95 

Present HC (cm) 30 86.8 111.9 98.59 6.35 

Changes in WC (cm) 29 .0 21.0 8.72 5.64 

GWG (kg) 29 6.5 24.4 12.61 4.23 

PWR (kg) 30 1.2 9.1 4.24 2.03 

WHR  30 .73 .93 .79 .05 

Days of doing the month 30 24 60 34.00 6.93 

Number of meals per day during 

doing the month 
30 2 6 3.63 1.07 
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Table 3.3 Mean and Standard Deviation of Demographic and Physical Data in Pilot Study 
(continued) 

 N Minimum Maximum Mean SD 

Number of snacks per day during 

doing the month 
30 0 3 1.83 .95 

Hours of sleep per day during 

doing the month 
30 5 15 7.87 2.26 

Hours of sleep per day now 30 5 9 6.93 1.10 

BMI: Body mass index; GWG: Gestational weight gain; HC: Hip circumference; PWR: 

Postpartum weight retention; WC: Waist circumference; WHR: waist-to-hip ratio  

Table 3.4 Postpartum Weight Retention and Changes in Waist Circumference in Pilot 

Study (N = 30) 

  Within PP 

1st Month 

PP 1 

Month 

PP 2 

Months 

PP 3 

Months 

PP 4 

Months 

PP 6 

Months 

n 4 9 7 1 6 3 

Average 

PWR (kg) 
5.73 3.66 4.21 2.80 3.82 5.43 

Average 

Change in 

WC (cm) 

13.55 9.46 5.07 4.60 6.47 13.2 

PP: Postpartum; PWR: postpartum weight retention; WC: Waist circumference 
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All of the participants were married (n = 30). More than a half of the women were 

primiparas (n = 16, 53.3%), and about half of the babies were female (n = 14, 46.7%). 

Less than half of the pregnancies were planned (46.7%). About 77% of the women and 

73% of the women’s partners had a college degree or higher. Most women (66.7%) used 

both formula and breast milk to feed their babies; only eight women (26.7%) intensively 

breast-fed. Eleven women (36.7%) worked full-time, and 15 women (50%) did not work. 

Most women had a family income between NT$30,000 and NT$100,000. See Table 3.5. 

All of the participants did the month. At the time of data collection, two women 

were still doing the month because they were at their 16th and 27th days postpartum and 

were planning to do the month for 30 days in all. Excluding the women who were still 

doing the month, the length of doing the month was from 24 days to 60 days, with a mean 

of 34.7 days. Only one woman was doing the month for fewer than 30 days. The results 

suggest that doing the month is still a very important postpartum ritual for these 

Taiwanese women. Fifteen women (50%) stayed in their mothers’ homes, eight women 

(26.7%) stayed in their mothers-in-law’s homes, and six women (20.0%) stayed in their 

own places for doing the month. Two women (6.7%) stayed in independent centers for 

doing the month, and three women (10.0%) stayed in a hospital-affiliated center. In 

addition, four women stayed in two places for doing the month, staying at a doing-the-

month center for several days and then transferring to their mothers’ homes. Fifteen 

women (50%) relied on their mothers, and eight women (26.7%) relied on their mothers-

in-law to prepare their food while doing the month. Six women had nutritionists in the 

centers for doing the month or hospitals to prepare their food during the month, and six 
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women ordered their food while doing the month from restaurants or stores. No one 

stayed in their sisters’ places or sought their sisters’ help. Traditionally, mothers and 

mothers-in-law prepare the food for doing the month, but nowadays, more women seek 

the help of professionals. 

Table 3.5 Frequency and Percentages of Demographic Data in Pilot Study (N = 30) 

Frequency Percentage (%) 

Number of 

children 

1 16 53.3 

2 12 40.0 

3 2 6.7 

Sex of youngest 

child 

Male 14 46.7 

Female 16 53.3 

Planned 

pregnancy 

Yes 14 46.7 

No 15 50.0 

Education level 

High school 7 23.3 

2-year college 9 30.0 

Bachelor 12 40.0 

Graduate 2 6.7 

Marital status Married 30 100.0 

Partner’s 

education level 

Middle school or below 1 3.3 

High school 6 20.0 

Two-year college 10 33.3 
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Table 3.5 Frequency and Percentages of Demographic Data in Pilot Study (continued) 

Frequency Percentage (%) 

Partner’s education 

level 

Bachelor 7 23.3 

Graduate 6 20.0 

Work status 

No job 15 50.0 

Full-time work 11 36.7 

Part-time work 2 6.7 

Maternal leave 

without pay 
2 6.7 

Feeding method 

Breast-feed 8 26.7 

Formula 2 6.7 

Mixed 20 66.7 

Income (NT 

dollars) 

 

Below $15,000 1 3.3 

$15,000–$30,000 7 23.3 

$30,001–$60,000 9 30.0 

$60,001–$100,000 8 26.7 

Above $100,000 5 16.7 

Days of doing the 

month 

24 1 3.3 

30 18 60.0 

36 1 3.3 

40 9 30.0 

60 1 3.3 
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Table 3.5 Frequency and Percentages of Demographic Data in Pilot Study (continued) 

  Frequency Percentage 

Places for doing the 

month 

Mother’s home 15 50.0 

Mother-in-law’s home 8 26.7 

Own home 6 20.0 

Doing-month center 2 6.7 

Hospital 3 10.0 

Helper for 

preparing food for 

doing the month 

 

Mother 15 50.0 

Mother-in-law’s 8 26.7 

Partner 1 3.3 

Nutritionist 6 20.0 

Ordered diet 6 20.0 

Baby-sitter for doing 

the month 

1 3.3 

Meals eaten per 

day during month 

2 1 3.3 

3 18 60.0 

4 5 16.7 

5 3 10.0 

6 3 10.0 
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Table 3.5 Frequency and Percentages of Demographic Data in Pilot Study (continued) 

 
 Frequency Percentage 

Snacks eaten per 

day during 

month 

0 3 10.0 

1 7 23.3 

2 12 40.0 

3 8 26.7 

Changes in 

eating 

A lot less 3 10.0 

Some less 6 20.0 

A little less 2 6.7 

About the same 7 23.3 

A little more 6 20.0 

Some more 6 20.0 

Exercise No 13 43.3 

Seldom 8 26.7 

Sometimes 6 20.0 

Often 3 10.0 

Changes in 

Exercise 

Some less 8 26.7 

A lot less 5 16.7 

About the same 15 50.0 

Some more 1 3.3 

A lot more 1 3.3 
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Table 3.5 Frequency and Percentages of Demographic Data in Pilot Study (continued) 

  Frequency Percentage 

Amount of Sleep 

Some less 13 43.3 

A lot less 9 30.0 

About the same 7 23.3 

A little more 1 3.3 

Quality of sleep 

Some worse 9 30.0 

A lot worse 6 20.0 

About the same 13 43.3 

A little better 2 6.7 

Smoke 
No 29 96.7 

Yes 1 3.3 

Drink alcohol No 30 100.0 
 

 

Women tended to eat more while doing the month. The participants in this study 

ate two to six meals and zero to three snacks a day during the month. The daily averages 

of meals and snacks during the month were 3.59 and 1.78, respectively. Eleven women 

ate less during the month than they did prepregnancy; however, 12 women ate more than 

they did prepregnancy. The reasons for changes in eating habits need to be further 

explored.  
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Thirteen women thought they did less exercise postpartum than they did before 

pregnancy; however, 15 women thought their amount of exercise was the same. Only two 

women reported that they exercised more postpartum than they did prepregnancy. 

Twenty-two women (73.3%) reported that they slept less than they did prepregnancy, and 

15 women (50%) reported that their quality of sleep decreased from prepregnancy levels.  

Factors Related to Postpartum Weight Retention 

The correlations between variables are shown in Table 3.6. Change in WC (r 

= .625, p < .01) and the number of snacks eaten during the month (r = .382, p < .05) were 

significantly associated with PWR. Age, GWG, self-esteem, perceived stress, depression, 

nutrition self-efficacy, social support, changes in sleep, and the number of meals eaten 

during the month had medium effects on PWR, but their relationships were not 

statistically significant because of the small sample size. Parity (r = .405, p < .05) and the 

number of snacks eaten during the month (r = .435, p < .05) were significantly associated 

with a change in WC. Similarly, self-esteem, depression, nutrition self-efficacy, social 

support, change in sleep, quality of sleep, and number of meals eaten during the month 

had medium effects on changes in WC, but their relationships were not statistically 

significant. The factors related to PWR and WC were examined in the main longitudinal 

study.  

In summary, the results of the pilot study showed that the reliability of each scale 

was adequate. Most Taiwanese postpartum women still retained some weight before 

6months postpartum, and their waist circumferences changed obviously from 
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prepregnancy to postpartum. The cases of the pilot study were not included in the 

analysis of the longitudinal study.
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Table 3.6 Correlation Matrix of Major Variables in Pilot Study (N = 30) 

 
PWR 

WC_ 
change 

Age Parity
BW_ 
pre 

GWG RSES PSS HSE PESE NSE EPDS ISEL 
Exer_ 
change

Exerci
se 

Sleep 
change

Quality
_sleep

DM_ 
meal 

DM_ 
snack

PWR 1 
     

WC_ 
change 

.625** 1 
                 

Age -.010 -.082 1 
   

Parity -.259 -.405* .514** 1 
  

BW_pre .097 .168 .142 .072 1 
  

GWG .331 .111 -.001 -.115 -.219 1 
  

RSES -.222 -.252 .709** .489** .181 .112 1 
  

PSS .209 .113 -.352 -.315 -.094 -.108 -.615** 1 
  

HSE .087 .077 -.090 -.263 -.314 -.079 -.232 .129 1 
  

PESE -.045 -.054 .091 -.133 -.270 -.247 -.137 .098 .853** 1 
  

NSE .212 .204 -.267 -.315 -.241 .156 -.254 .114 .774** .330 1 
 

EPDS .176 .289 -.331 -.187 .001 -.058 -.545** .674** .046 -.037 .128 1 

ISEL -.187 -.217 .293 .098 -.046 -.024 .474** -.220 .266 .336 .074 -.509** 1 

Exer_ 
change 

-.025 .066 -.238 -.180 -.017 -.084 -.268 .265 .064 .024 .087 .102 .022 1 
     

Exercise -.017 .015 -.041 -.131 -.370* .116 -.185 .108 .687** .644** .462* -.069 .308 .109 1 

Sleep_ 
change 

-.218 -.201 .021 .252 .196 -.117 .034 -.102 -.085 -.150 .028 -.034 .045 -.126 -.302 1 
   

Quality_ 
sleep 

-.046 -.285 -.011 -.015 .020 -.062 -.005 .137 .064 .174 -.095 -.110 .244 .265 .043 .198 1 
  

DM_meal -.139 -.215 .094 -.058 -.380* -.321 -.112 .166 .435* .613** .043 .102 .138 -.019 .458* -.376* .064 1 

DM_snack .382* .435* .080 -.135 -.125 .030 -.208 .133 .431* .407* .286 .298 -.077 -.070 .205 .054 .049 .380* 1 

* p < .05; ** p < .01; BW: prepregnancy body weight; DM_meal: number of meals per day during doing the month; DM_snack: number of snack 
per day during doing the month; Exer: exercise; GWG: gestational weight gain; PWR: postpartum weight retention; WC: waist circumference. 
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LONGITUDINAL STUDY 

The investigator discussed the purposes of this study and the procedure of data 

collection with the supervisor of the target clinics, and letters of permission for collecting 

data at the sites (Appendix F) were obtained before starting data collection.  

The investigator put a flyer that included an introduction to this study in the 

prenatal-postnatal clinic for women who were going to deliver or who had delivered 

newborn babies at the target clinics, inviting them to participate in this study. The 

investigator’s contact information was also included in the flyer. Women who were 

interested in participating in this study could either give verbal or written permission for 

the investigator to contact them or contact the investigator directly. 

For the purpose of this study, the investigator asked women who were willing to 

participate several questions to determine their eligibility for participation. The questions 

for screening were as follows:  

(1) Are you over 18 years old?  

(2) Are you currently pregnant? 

(3) Have you delivered a baby within the past week?  

(4) Was your baby born premature (more than 3 weeks early)? 

(5) Were you sick during pregnancy, delivery, or postpartum? Did you have 

health problems during pregnancy, delivery, or postpartum? 
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Women who met the criteria were recruited for the study. Each potential 

participant received a packet containing the following materials: (a) a cover letter 

explaining the purpose, potential risks, and potential benefits of this study (see Appendix 

G); (b) a consent form (Appendix H); (c) a contact information form to collect the 

participant’s name, address, e-mail, and telephone number; and (d) the study 

questionnaires  (Appendix I). All instruments were labeled with a code number. Once the 

investigator obtained the participants’ names, addresses, and phone numbers, a 

confidential list of code numbers and names was stored securely. At the end of this study, 

the list of names and code numbers was destroyed except for those belonging to women 

who indicated that they would like to participate in a future study as well.  

After informed consent was obtained, the anthropometric, psychosocial, and 

behavioral data were collected at four time points (a) during postpartum hospitalization—

within 7days after delivery (Time 1), (b) at 6weeks postpartum (Time 2), (c) at 3months 

postpartum (Time 3), and (d) at 6months postpartum (Time 4). The Time 1 data were 

collected in the target clinics. For Time 2 to Time 4 data collection, the investigator or an 

assistant contacted participants to make appointments for home visits two weeks before 

each follow-up. During each home visit, participants were asked to wear light clothing so 

the investigator could obtain more precise anthropometric data, including body weight 

and waist circumference. Psychosocial and behavioral data were collected through self-

administrated questionnaires. The participants either could fill out the questionnaires 

during the home visit or mail them back to the investigator. In order to increase the 
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retention rate, the same logo and picture were printed on the flyer and the questionnaires 

to help participants easily recognize the materials of this study and to increase their 

participation at each time point. 

After participants finished both the anthropometric measurements and the 

questionnaires at the 1 week, 6 weeks, and 3 months postpartum points, the investigator 

reimbursed them with a NT$100 (US$3.30) gift certificate for a grocery store. At 6 

months postpartum, the investigator reimbursed them with NT$300 (US$10) if they had 

participated in at least three data collection points in this study. 

INSTRUMENTATION 

The body weights and waist circumferences of all participants were collected 

using the same instruments. In addition, six instruments were utilized in this study, 

including a demographic form, the Interpersonal Support Evaluation List-12 (ISEL-12), 

the Edinburgh Postnatal Depression Scale (EPDS), the Perceived Stress Scale (PSS), 

Rosenberg’s Self-Esteem Scale (RSES), and the Health Self-Efficacy Scale (HSE). The 

scales had been used in the pilot study, and all of them had acceptable reliability. 

Body Weight 

The body weight of each participant was measured to 0.1 kg using a digital scale, 

without shoes or heavy clothes. BMI was calculated by dividing body weight in 

kilograms by the square of body height in meters. Women were classified into four 
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groups: underweight (BMI < 18.5), normal weight (18.5 ≤ BMI < 24), overweight (24 ≤ 

BMI < 27), and obese (BMI > 27), according to the definitions provided by the DOH of 

Taiwan.  

Self-reported body height and body weight at prepregnancy and before delivery 

were collected. GWG was calculated by subtracting prepregnancy body weight from the 

body weight before delivery. PWR was calculated by subtracting prepregnancy body 

weight from the body weight at each time point.  

Waist Circumference (WC) 

WC was used to indicate central obesity, which was measured using a nonelastic 

tape at mid-distance between the last rib and the iliac crest, following the standard steps 

described in “The Measurement of Adult Waist Circumference” developed by the Bureau 

of Health Promotion of the DOH in Taiwan (DOH, 2012; see Appendix A). Women were 

categorized into two groups: normal (WC < 80 cm) and central obesity (WC ≥ 80 cm), 

according to the definition provided by the DOH of Taiwan (DOH, 2002).  

Demographic Data 

The characteristics of participants were collected in demographic data forms 

(Appendix E). These included age, parity, education level, marital status, work status, 

whether this pregnancy was planned or not, methods of feeding, breast-feeding duration 

(if breast-feeding), the place of doing the month, caregiver during doing the month, 

smoking, income, feeling about body weight, frequency of meals, frequency of snacks, 
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changes in amount and frequency of eating, changes in amount and frequency of 

exercise, and changes in amount and quality of sleep. 

Self-Efficacy 

The10-item Health Self-Efficacy Scale (HSE; Schwarzer & Renner, 2000), 

including a 5-item nutrition and a 5-item exercise subscale, was used to measure health-

related self-efficacy. The HSE was designed for the “Berlin Risk Appraisal and Health 

Motivation Study” (BRAHMS) for examining social-cognitive determinants of health 

behaviors, such as physical exercise, alcohol consumption, and preventive nutrition. The 

original HSE includes 13 items in three subscales: a 5-item Nutrition Self-Efficacy 

Subscale (NSE), a 5-item Physical Exercise Self-Efficacy Subscale (PESE), and a 3-item 

Alcohol Resistant Self-Efficacy Subscale (ARSE). The prevalence of drinking in 

postpartum women is relatively low in Taiwan. Additionally, postpartum women usually 

use a quite large amount of alcohol to cook food for doing the month. Consequently, the 

alcohol resistant self-efficacy and amount of alcohol consumption in Taiwanese 

postpartum women might not represent their drinking habits in their normal lives. Hence, 

only the NSE and the PESE were used in this study.  

Scoring. The NSE and PESE subscales ask questions about how certain the 

participants are that they could overcome certain barriers. All of the items in the NSE and 

PESE are positively stated. The response format is (1) very uncertain, (2) rather 

uncertain, (3) rather certain, and (4) very certain, and the scores for these responses are 1 
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to 4, respectively. The theoretical range of summed scores is from 5 to 20 for both the 

NSE and PESE. A higher score on the NSE indicates higher nutrition self-efficacy, and 

similarly, a higher score on the PESE indicates higher physical activity self-efficacy.  

Reliability. The internal consistency (Cronbach’s alpha) for the original NSE 

was .87 (n = 1,722 respondents), and that for the original PESE (n = 1,726 respondents) 

was .88 (Schwarzer & Renner, 2000). The HSE had not been used in other studies in 

Taiwan or for other Chinese populations. Considering the phrasing of item 8 and 

Taiwanese culture, this item was modified from “I can stick to healthful food, even if I 

have to rethink my entire way of nutrition” to “I can stick to healthful food, even if I have 

to give up some delicious food.” Other items were kept the same as they were in the 

original scale. The modified scale was translated into Chinese and then back-translated 

into English until the two versions of these questionnaires were totally consistent. 

Cronbach’s  coefficients for the NSE and PESE in this study were .90 and .95, 

respectively. The reliabilities of both scales were acceptable. The Cronbach’s 

coefficients for the total 10-item HSE was .92. The corrected item-total correlation for 

each item was .64 to .77.   

Validity. Because perceived self-efficacy was regarded as a suitable predictor of 

behavioral intentions and reported health behaviors, the validity of the HSE was tested by 

examining the correlation of behavioral intentions and reported health behaviors. The 

results showed that the NSE was significantly associated with the intention to consume a 

healthy diet (r = .216, p < .01) and the PESE was significantly associated with the 
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intention to engage in physical exercise (r = .327, p < .01). In addition, the NSE was 

significantly related to self-reported nutrition behaviors (r = .338, p < .01), and the PESE 

was significantly related to exercise behaviors (r = .388, p < .01) assessed 6 months later 

(Schwarzer & Renner, 2000). Hence, both the NSE and the PESE had good validity.  

Self-Esteem 

Rosenberg’s Self-Esteem Scale (RSES) is one of the most widely used measures 

of self-esteem. The RSES has both a Guttman format and Likert format, and the latter has 

been used more frequently by researchers. In this study, self-esteem was measured using 

the Likert format of the RSES. The RSES consisted of 10 first-person cognitive 

statements about self-satisfaction, self-worth, self-respect, and personal pride (Rosenberg, 

1965). Half of the items (items 1, 3, 4, 7, and 10) were worded positively, and the other 

half (items 2, 5, 6, 8, and 9) were worded negatively.  

Scoring. The responses for each item are strongly agree, agree, disagree, and 

strongly disagree, and their scores are 3, 2, 1, and 0, respectively. Items 2, 5, 6, 8, and 9 

needed to be reverse-scored. The sum scores of the RSES range from 0 to 30, and a 

higher sum score on the RSES indicates higher self-esteem.  

Reliability. The RSES has been used with postpartum women and has been 

reported to be a reliable scale with good internal consistency; Cronbach’s ’s were from 

0.7 to 0.86 in different populations (Amankwaa, Pickler, & Boonmee, 2007; Baranik et 

al., 2008; Liabsuetrakul, Vittayanont, & Pitanupong, 2007). For the current study, the 
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RSES was translated into Chinese and back-translated into English until the two versions 

were totally consistent. However, item 8 had a low corrected item-total correlation (–.13). 

Because of the low corrected item-total correlation, item 8 was deleted from the analysis. 

After deleting item 8, the Cronbach’s coefficient of the 9-item RSES used in this study 

was .86. 

Validity. The RSES was established as a unidimensional scale (Rosenberg, 1965). 

However, several researchers have argued that the RSES comprises two dimensions—

self-worth and self-deprecation (Martin, Thompson, & Chan, 2006; Owens, 1994). Other 

researchers have examined the psychometric properties of the RSES and determined that 

it contains the two dimensions of self-competence and self-liking (Sinclair et al., 2010; 

Tafarodi & Swann, 1995). The RSES was demonstrated to have good convergent and 

discriminant validity (Sinclair et al., 2010). In addition, the results of confirmatory factor 

analysis indicated that the two-dimensional model worked better than the single-

dimensional model (Martin et al., 2006; Sinclair et al., 2010; Tafarodi & Swann, 1995). 

The result of exploratory factor analysis in the current study did not supported two-

dimensional model. The investigator used principal axis factoring to extract factors with 

eigenvalues greater than 1. Only one factor was extracted after using varimax rotation.  

Depression 

The Edinburgh Postnatal Depression Scale (EPDS) was used for measuring 

depressive symptoms. The EPDS was developed by Cox, Holden, and Sagovsky (1987) 
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and was used to screen for depression in mothers after childbirth. The EPDS is a 10-item 

self-administered scale designed to detect the symptoms of depression, such as self-

blaming, anxiety, sadness, crying, sleep difficulty, and self-harming.  

Scoring. The EPDS is a 4-point Likert scale, ranging from 0 to 3. Items 3, 5, 6, 7, 

8, 9, and 10 need to be reverse coded. Sum scores of the EPDS range from 0 to 30, and a 

higher score indicates a higher probability of depression. The cutoff points vary in 

different populations from 9 to 13.  

Reliability. The split-half reliability of the EPDS was 0.88, and the internal 

consistency Cronbach’s  was .87 (Cox et al., 1987). The EPDS has been used in 

numerous populations, including Taiwanese women. The internal consistency of the 

Chinese version of the EPDS was .87 using in Taiwanese postpartum women (Teng et al., 

2005). Hence, the Chinese version of EPDS, which appeared in Cox and Holden (2003), 

was used in this study. The Cronbach’s  of EPDS in this study was .86. Overall, the 

EPDS is a reliable scale.  

Validity. The validity of the EPDS was evaluated for its sensitivity and 

specificity. With a threshold score of 12/13, the sensitivity was 86% and the specificity 

was 78% (Cox et al., 1987). The overall positive predictive value was 73% (Cox et al., 

1987). These psychometric properties supported that the EPDS has adequate validity.  



 
 

87 
 

Perceived Stress 

The Perceived Stress Scale (PSS; Cohen & Williamson, 1988) was used for 

measuring perceived stress. The PSS is an appraisal about how often the subjects felt or 

thought about stressful situations in their lives in the past month (Cohen, Kamarck, & 

Mermelstein, 1983). The original PSS is 14 items. The short-version PSS is a 10-item 

scale (PSS-10), and its construct validity was found to be equivalent to that of the original 

scale. The PSS-10 was suggested by (Cohen & Williamson, 1988) for use in future 

studies; therefore, it was used in this study.  

Scoring. The PSS-10 is a 5-point Likert scale, ranging from 0 (never) to 4 (very 

often). Items 4, 5, 7, and 8 are positively stated and must be reversed coded. Scores range 

from 0 to 40, and a higher score indicates higher perceived stress.  

Reliability. The internal consistency was found to be 0.78 in the original study 

(Cohen & Williamson, 1988). The scale has been translated into Chinese and used in 

Taiwanese postpartum women, and the Cronbach’s was .83–.84 (Chen, Wang, Tseng, & 

Lee, 1994; Ko, Chang, & Chen, 2010; Tseng, Chen, & Lee, 2010). The PSS was 

translated into Chinese and then back-translated into English in this study until the two 

versions of these questionnaires were totally consistent. The internal reliability 

coefficient  was .81 in the current study.  

Validity. The results of the confirmatory factor analysis showed that the PSS-10 

consisted of two dimensions and had a good model fit (Chaaya, Osman, Naassan, & 
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Mahfoud, 2010; Leung, Lam, & Chan, 2010). The PSS-10 was significantly correlated to 

both the EPDS and the 12-item General Health Questionnaire (r = 0.56 and 0.67, 

respectively), and it was positively associated with more stressful life events (r = 0.29) in 

Arabic postpartum women (Chaaya et al., 2010). Overall, the PSS has both good 

construct validity and concurrent validity. The investigator conducted an exploratory 

factor analysis using principal axis factoring to extract factors with eigenvalues greater 

than 1. After varimax rotation, factor 1 (distress subscale) included items 1, 2, 3, 6, 9, and 

10, and factor 2 (coping subscale) included items 4, 5, 7, and 8.  

Social Support 

Perceived social support was measured using the 12-item Interpersonal Support 

Evaluation List (ISEL-12;Cohen, 2013), which is a shortened version of the 40-item 

ISEL (Cohen, Mermelstein, Kamarck, & Hoberman, 1985). The ISEL consists of a list of 

statements concerning the perceived availability of potential social resources (Cohen et 

al., 1985).     

Scoring. The 12-item ISEL incorporates a 4-point Likert scale, ranging from 1 

(definitely false) to 4 (definitely true). Items 1, 2, 7, 8, 11, and 12 are negatively stated, so 

they need to be reverse coded for analysis. The ISEL-12 includes appraisal, belonging, 

and the tangible three dimensions of social support, with each dimension consisting of 

four items. The sum scores of the ISEL-12 range from 12 to 48, and each subscale total 
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score ranges from 4 to 16. A higher score on the ISEL-12 indicates greater perceived 

social support.  

Reliability. The reliability of the ISEL-12 ranged from 0.75 to 0.86 in different 

populations (Cohen, 2013). The 16-item and 40-item ISELs had been translated into 

Chinese and had adequate reliability; however, the ISEL-12 had not been translated into 

Chinese or used in postpartum women. Hence, the ISEL-12 was translated into Chinese 

and then back-translated into English until the two versions of the ISEL were totally 

consistent. The internal consistency of the ISEL-12 was .84 in the current study.  

Validity. The ISEL-12 was significantly correlated with marital adjustment 

(r = 0.41–0.46), social network diversity index (r = 0.21–0.30), and the number of people 

in the social network (r = 0.22–0.43) (Cohen, 2013). These results supported that the 

ISEL-12 had adequate criterion-related validity.  

The Cronbach’s alphas of the scales are summarized in Table 3.7. 
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Table 3.7 Reliability of Scales in Longitudinal Study (N = 200) 

 Number 

of Items 

Cronbach’s 

 

Cohen’s Perceived Stress Scale (PSS) 10 .81 

Rosenberg Self-Esteem Scale (RSES) –with item 8 

deleted 

9 .86 

Edinburgh Postpartum Depression Scale (EPDS) 10 .86 

Support Evaluation List -12 (ISEL-12) 12 .84 

Health Self-Efficacy Scale (HSE) 10 .92 

Physical Exercise Self-Efficacy Subscale (PESE) 5 .90 

Nutrition Self-Efficacy Subscale (NSE) 5 .95 

DATA ANALYSIS 

All the questionnaires were examined carefully after data collection for 

completeness. Data were entered carefully into Excel and SPSS 19.0 and double checked 

to ensure accuracy. The missing value analysis was conducted in IBM SPSS 19.0 using 

the EM (expectation-maximization) algorithm to determine whether they were missing at 

random. Descriptive data analysis, Pearson correlation, t-test, and chi-square test were 

analyzed using SPSS 19.0.  

Two separate latent growth curve models were conducted to explore the 

relationship between predictors and the changes in body weight and waist circumference. 

A latent growth model is a class of model used for longitudinal data, which can be 
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analyzed in SEM (Kline, 2011). The latent growth models included a change model for 

the repeated measured variables, such as postpartum weight, and it also simultaneously 

included the time-varying and time-invariant explanatory variables for predicting the 

change of the repeated measured variables over time. The proposed latent growth models 

in SEM were tested using Mplus 6.12. The Mplus software allows the use of Maximum 

Likelihood Robust (MLR), which has many desirable properties: Parameter estimates are 

consistent, asymptotically unbiased, efficient, robust for nonnormal distributed data, and 

also can take missing data into account (Muthen & Muthen, 2012). 

The alpha level was set at 0.05 to determine the statistical significance for 

correlation, t-test, and chi-square test. The model fit of growth curve model was 

examined using multiple model fit indices, including model chi-square, RMSEA, 

standardized root mean square residual (SRMR), Bentler Comparative Fit Index (CFI), 

Bentler-Bonett Non-normed Fit Index (NNFI, also called the Tucker-Lewis Index[TLI]), 

and Akaike information criterion (AIC). An RMSEA value of less than 0.05 indicated a 

good model fit, values between 0.05 and 0.10 indicated an acceptable model fit, and 

values equal to or greater than 1.0 indicated a poor model fit in this study (Kline, 2011). 

The confidence interval of RMSEA included .05, and the significance test, p > .05, 

indicated that the model did not differ significantly from a good-fitting model. With an 

SRMR value of less than 0.05 and a CFI and TLI greater than 0.90, we could assume that 

the model fit the data well. 
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SUMMARY 

A longitudinal design was needed to answer the research questions. The 

participants were recruited from obstetrical clinics in Tainan City, Taiwan. Informed 

consent was obtained, and the rights of all participants were protected. Data were 

collected using questionnaires and anthropometric measurements at the time of 

postpartum hospitalization, 6 weeks, 3 months, and 6 months postpartum. The final 

required sample size was about 200. Data analysis included descriptive statistics, 

correlation, chi-square test, and structural equation modeling.  
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Chapter 4: Results 

This chapter presents the study results, including the demographic characteristics 

of participants and the findings related to the research questions.  

CHARACTERISTICS OF THE SAMPLE 

Women who were interested in participating in this study were screened carefully, 

with five questions used to determine their eligibility for participation: (1) “Are you over 

18 years old?”(2) “Are you currently pregnant?”(3)“Did you deliver a baby less than 1 

week ago?”(4) “Was your baby born prematurely (more than 3 weeks earlier than the 

expected date of confinement)?” and (5) “Were you sick during pregnancy, delivery, or 

postpartum? Did you have health problems during pregnancy, delivery, or 

postpartum?”A total of 202 women were recruited from the postpartum units of three 

clinics in Tainan City, Taiwan. Two of them said that they had delivered a full-term baby 

but actually had delivered their babies at 35.7 and 36.6 gestational weeks, so they were 

then excluded from the data analysis. The remaining 200 women were included in the 

analysis at baseline. Ten women did not participate in the 6-week (time 2) follow-up 

because the researchers were not able to reach them with the contact information they had 

provided, but two of them were reached again at three months postpartum (time 3). Four 

more participants dropped out, one had a subsequent pregnancy, one moved, and two 

others could not be reached at 6 months postpartum (time 4). In total, 200, 188, 190, and 

186 women participated in the study at time 1 to time 4, respectively. The details are 

presented in Figure 4.1.  
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Figure 4.1. Flowchart of participants at each time point 

Participants Recruited at Clinics 

(N = 202) 

Excluded:  

less than 37 gestational weeks 
(n = 2) 

Time 1 
Postpartum hospitalization 

 (N = 200) 

Lost to follow-up  (n = 12) 
• Moved (n = 2) 
• Could not be reached (n = 10)  

Time 2 
6 weeks postpartum 

 (N = 188) 

Could be Reached again 

  (n = 2) 

Time 3 
3 months postpartum 

 (N = 190) 

Time 4 
6 months postpartum 

 (N = 186) 

Lost to follow-up  (n = 4) 

• Moved (n = 1) 
• Subsequent pregnancy (n = 1) 
• Could not be reached (n = 2) 
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Demographic Characteristics 

The participants’ ages ranged from 20 to 41 years, with a mean age of 31.19 (SD 

= 4.07). The majority (98.0%) of the participants were married, and most of participants 

and their husbands were well educated. One hundred and ten (55%) of the participants 

and 105 (52.5%) of their husbands had a bachelor's degree or higher. About 72% had a 

monthly family income between NT$30,000 (US$1,000) and NT$90,000 (US$3,000). 

Only 5% of the participants reported a monthly family income higher than NT$120,000 

(US$4,000). The details of demographic characteristics are presented in Table 4.1. Most 

of the participants were employed full time (64.5%) before delivery and took their 

maternity leave (58%) for at least 6 weeks. At three months, most of women returned to 

their jobs (Table 4.2).  

Table 4.3 presents the obstetric characteristics of the participants. Fifty six percent 

of them were primiparas (had one child), and 44% were multiparas (had two or more 

children). About 62.5% of the participants planned to have the most recent baby. The 

mean gestational age for the index pregnancy was 38.95 (SD = 0.96) weeks, with a range 

from 37 to 42 weeks. Only 14 % of the participants delivered their babies after 40 

gestational weeks. About 57% had vaginal deliveries, and 41% had cesarean deliveries. 

Half of the women (50.5%) delivered boys, and the other half delivered girls. The mean 

birth weight of the participants’ newborns was 3,100 (SD = 339.84) gm. Only 3.5% of 

participants delivered low birth weight (< 2,500 gm) babies, and 1.5% delivered 

macrosomic (> 4,000 gm) babies.  
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Table 4.1 Demographic Characteristics of the Sample (N =200) 

Variables n (%) Mean (SD) 

Age  31.19 (4.07) 

20-24 9 (4.5)  

25-29 60 (30.0)  

30-34 95 (47.5)  

35-40 33 (16.5)  

40-41 3 (1.5)  

Marital Status   

Married  196 (98.0)  

Single 1 (0.5)  

Live with significant other 3 (1.5)  

Education   

Middle School 5 (2.5)  

High school diploma 45 (22.5)  

2-year college 40 (20.0)  

Bachelor's degree 88 (44.0)  

Graduate degree 22 (11.0)  

Husband's Education   

Middle School 9 (4.5)  

High school diploma 43 (21.5)  
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Table 4.1 Demographic Characteristics of the Sample (Continued) 

Variables n (%) Mean (SD) 

2-year college 43 (21.5)  

Bachelor's degree 67 (33.5)  

Graduate degree 38 (19.0)  

Family Income    

Below 15,000 1 (0.5)  

15,000–30,000 18 (9.0)  

30,000–60,000 86 (43.0)  

60,000–90,000 58 (29.0)  

90,000–120,000 27 (13.5)  

Above 120,000 10 (5.0)  

Note. SD: Standard deviation. 

Table 4.2 Employment Status of the Sample  

 Before 
delivery 

(N =200) 

6 weeks 

postpartum 

(N =188) 

PP 3 months 

postpartum 

(N =190) 

PP 6 months 

postpartum 

 (N =186) 

Not employed 57 (28.5%) 55 (29.3%) 56 (29.5%) 54 (29.0%) 

Full-time work 129 (64.5%) 11 (5.9%) 97 (51.1%) 99 (53.2%) 

Part-time work 14 (7.0%) 13 (6.9%) 13 (6.8%) 14 (7.5%) 

Maternal leave – 109 (58.0%) 24 (12.6%) 19 (10.3%) 
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Table 4.3 Obstetric Characteristics of the Sample (N =200) 

Variables N (%) Mean (SD) 

Parity   1.49 (.59) 

1 112 (56.0)  

2 78 (39.0)  

3 10 (5.0)  

Planned Pregnancy   

Yes 125 (62.5)  

No 75 (37.5)  

Gestational Weeks  38.95 (.96) 

37-39 165 (82.5)  

40-42 35 (17.5)  

Type of Delivery   

Vaginal delivery 114 (57.0)  

Cesarean delivery 82 (41.0)  

Missing 4 (2.0)  

Infant Sex   

Male 101 (50.5)  

Female 99 (49.5)  

Infant Birth weight   

< 2500 g 7 (3.5)  

2500–4000 g 185 (92.5)  

> 4000 3 (1.5)  

Missing  5 (2.5)  

Note. SD: Standard deviation. 
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Anthropometric Characteristics and Gestational Weight Gain 

Table 4.4 presents the physical characteristics of the sample. The heights for 

participants ranged from 145 to 171 cm, with a mean of 159.99 cm. Their prepregnancy 

body weights ranged from 38.0 to 89.0 kg, and the mean was 55.84 kg. The prepregnancy 

BMIs ranged from 16.2 to 37.0, with a mean of 21.79. Women were further classified 

into underweight (UW), normal weight (NW), overweight (OW), and obese (OB) 

categories using Taiwanese BMI cutoff points—18.5, 24.0, and 27.0 (DOH, 2002). 

According to their prepregnancy weights, the majority of women were in the normal 

weight category (66.0%), but 12.5% were in the overweight category and 8% were in the 

obese category (Table 4.5).   

The total GWG was widely distributed, with a range from 2.0 to 31.8 kg. The 

mean GWG was 13.76 kg(Table 4.4). The women were further classified into inadequate, 

adequate, and excessive GWG groups according to the IOM’s 2009 GWG 

recommendations for UW, NW, OW, and OB groups. About 23.5% of women gained 

weight at levels below the recommendation and 34% gained weight at levels above the 

recommendation (Table 4.5). About one third of women in the NW group gained weight 

excessively. About half of women in the UW group had inadequate GWG, while more 

than half of women in the OW and OB groups had excessive GWG (Table 4.5). 
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Table 4.4 Descriptive Statistics for Prepregnancy Body Weight and Gestational Weight 

Gain (N =200) 

  Range Mean SD 

Height (cm) 145.0–171.0 159.99 5.10 

Prepregnancy body weight (kg) 38.0–89.0 55.84 9.51 

Prepregnancy BMI (kg/m2) 16.2–37.0 21.79 3.41 

Prepregnancy WCa (cm) 57.2–99.0 70.18 7.20 

Gestational weight gain (kg) 2.0–31.8 13.76 4.50 

Note. a: N = 184; BMI: Body mass index; SD: Standard deviation. 

 

Table 4.5 Frequency of Gestational Weight Gain By Body Mass Index Categories (N 

=200) 

Gestational 

weight gain 

UW 

BMI < 18.5 

NW 

18.5 ≤ BMI < 24 

OW 

24 ≤ BMI < 27 

OB 

BMI ≥ 27 
Total 

Inadequate 14 (7.0%) 31 (15.5%) 1 (0.5%) 1 (0.5%) 47 (23.5%) 

Adequate  11 (5.5%) 58 (29.0%) 11 (5.5%) 5 (2.5%) 85 (42.5%) 

Excessive 2 (1.0%) 43 (21.5%) 13 (6.5%) 10 (5.0%) 68 (34.0%) 

Total 27 (13.5%) 132 (66.0%) 25 (12.5%) 16 (8.0%) 200 (100%) 

Note. Data were presented as N (%).  

NW: Normal weight; OB: Obese; OW: Overweight; UW: Underweight.  

  



 
 

101 
 

Psychosocial Characteristics 

This section examines the psychosocial characteristics of the sample at each time 

point.  

Self-Efficacy 

The mean scores of Health Self-Efficacy Scale (HSE) at different time points 

were from 24.11 to 25.83, with a range from 0 to 40. The scores decreased over time, and 

the change was found especially in the physical exercise self-efficacy (Table 4.6).  
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Table 4.6 Descriptive Statistics for Self-efficacy Scores 

  N Range Mean SD 

HSE (Sum of PESE and NSE) 

Hospitalization 200 10–40 25.83 6.35 

PP 6 Weeks 188 10–40 24.99 5.86 

PP 3 Months  190 10–40 24.52 6.27 

PP 6 Months 186 10–40 24.11 5.97 

PESE subscale     

Hospitalization 200 5–20 12.97 3.54 

PP 6 Weeks 188 5–20 12.15 3.63 

PP 3 Months  190 5–20 11.85 3.53 

PP 6 Months 186 5–20 11.49 3.57 

NSE subscale     

Hospitalization 200 5–20 12.86 3.80 

PP 6 Weeks 188 5–20 12.85 3.46 

PP 3 Months  190 5–20 12.67 3.70 

PP 6 Months 186 5–20 12.62 3.53 

Note. HSE: Health Self-Efficacy Scale; NSE: Nutrition Self-Efficacy Subscale; PESE: 

Physical Exercise Self-Efficacy Subscale; PP: Postpartum; SD: Standard deviation. 

Self-Esteem 

Table 4.7 presents the scores of the Rosenberg Self-Esteem Scale (RSES). The 

mean scores of the RSES were quite stable and were around 19.5 at four time points. 
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Table 4.7 Descriptive Statistics for Self-Esteem Scores 

 N Range Mean SD 

Hospitalization 200 8–27 19.40 3.70 

PP 6 Weeks 188 8–27 19.30 3.73 

PP 3 Months  189 7–27 19.59 3.91 

PP 6 Months 181 8–27 19.50 4.04 

Note. PP: Postpartum; SD: Standard deviation. 

Postpartum Depression 

The scores of the Edinburg Postnatal Depression Scale (EPDS) ranged from 0 to 

29 (maximum =30), with means of 8.16 to 8.69 at different time points (Table 4.8). 

Women were further classified into high likelihood of depression and low likelihood of 

depression according to their scores of EPDS using a cutoff score of 13. Table 4.9 reveals 

that the majority of women were in the low likelihood of depression category, but 20% to 

23% of women in the sample might have suffered from high depressive symptoms during 

the first six months postpartum.  

Table 4.8 Descriptive Statistics for Edinburg Postnatal Depression Scores 

 N Range Mean SD 

Hospitalization 200 0–23 8.49 5.31 

PP 6 Weeks 188 0–23 8.69 5.15 

PP 3 Months  187 0–26 8.54 5.55 

PP 6 Months 179 0–29 8.16 5.29 

Note. PP: Postpartum; SD: Standard deviation. 
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Table 4.9 Frequency of Likelihood of Depression  

  N 
High likelihood 

n (%) 

Low likelihood  

n (%) 

Hospitalization 200 42 (21.0%) 158 (79.0%) 

PP 6 Weeks 188 44 (23.4%) 144 (76.6%) 

PP 3 Months  187 37 (19.8%) 150 (80.2%) 

PP 6 Months 179 37 (20.7%) 142 (79.3%) 

Note. PP: Postpartum; High likelihood of depression: With a Edinburg Postnatal 

Depression Scores (EPDS) score 13 or above; Low likelihood of depression: With a 

EPDS score less than 13. 

Perceived Stress 

The participants had a wide range of perceived stress scores, from 0 to 36. The 

mean scores of the Perceived Stress Scale (PSS) at each time point were from 16.72 to 

17.44 (Table 4.10). At 6 weeks postpartum, the participants’ average perceived stress was 

higher than at other postpartum time points.  

Table 4.10 Descriptive Statistics for Perceived Stress Scores 

  N Range Mean SD 

Hospitalization 200 3–33 16.72 5.31 

PP 6 Weeks 188 0–33 17.44 5.81 

PP 3 Months  189 0–36 16.75 6.03 

PP 6 Months 181 0–33 16.58 5.62 

Note. PP: Postpartum; SD: Standard deviation. 
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Social Support 

The mean scores of the Interpersonal Support Evaluation List (ISEL-12) were 

around 37.0 and did not change significantly over time (Table 4.11).  

Table 4.11 Descriptive Statistics for Interpersonal Support Evaluation List-12 Scores 

  N Range Mean SD 

Hospitalization 200 27–48 37.65 4.56 

PP 6 Weeks 188 27–48 37.02 4.90 

PP 3 Months  190 23–48 36.98 4.85 

PP 6 Months 186 25–48 37.12 5.19 

Note. PP: Postpartum; SD: Standard deviation. 

Doing the Month 

All of the participants reported that they did the month after giving birth. The 

length of doing the month ranged from 15 to 56 days, with a mean of 31.23 days. The 

majority did the month for 30 days (Table 4.12). The majority of the sample (58.0%) 

stayed in postpartum nursing care centers/doing-the-month centers after giving birth 

(Table 4.13). Thirty-six women (18%) reported that they stayed in two places for doing 

the month, and four (2%) reported that they stayed in three places. The length for staying 

in the doing-the-month centers ranged from 7 to 35 days, and the mode was 25 days (n = 

40). Half of the participants (49%) ate food prepared by doing-the-month centers, and 

30% of the participants had their mothers prepare food for them (Table 4.14). About 12% 
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ordered food for doing the month from restaurants or other doing-the-month centers 

(Table 4.14).     

Table 4.12 Descriptive Statistics for Days for Doing the Month (N = 200) 

  N (%) Mean (SD) 

Days for doing the month  31.23 (5.87) 

15-20 7 (3.5)  

21-29  40 (20.0)  

30 101 (50.5)  

31-40 48 (24.0)  

41-56 5 (2.5)  

Table 4.13 Places for Doing the Month (N = 200) 

Place  Mother's home 
Mother-in-law's 

home 

Own 

home 

Doing-the-
month centers 

n 54  38  42  108  

% 27% 19% 21% 54% 

Table 4.14 Helpers for Preparing Food for Doing the Month (N = 200) 

Helper  Mother 
Mother-
in-law 

Husband sister 
Other 

relatives

Doing-the-
month 
centers 

Order 
food 

n 60 54 6 4 2 98 25 

% 30% 27% 3% 2% 1% 49% 12.5% 
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Behavioral Characteristics 

Breastfeeding 

At postpartum hospitalization, 30% of women exclusively breast-fed their babies 

and 53.5% tried to breast-feed their babies but also fed formula as a supplement when 

breast milk was insufficient (Table 4.15). The rate of exclusive breastfeeding increased to 

about 40% at 6 weeks postpartum and then gradually decreased to 29.2% at 6 months 

postpartum (Table 4.15).   

Table 4.15 Types of Infant Feeding 

 
Hospitalization 

(N =200) 

6 weeks 

postpartum 

(N =188) 

3 months 

postpartum 

(N =190) 

6 months 

postpartum 

 (N =185) 

Breastfeeding 60 (30.0%) 75 (39.9%) 71 (37.4%) 54 (29.2%) 

Formula feeding 33 (16.5%) 42 (22.3%) 70 (36.8%) 101 (54.6%) 

Partial 

breastfeeding 
107 (53.5%) 71 (37.8%) 49 (25.8%) 30 (16.2%) 

Note. Data were presented as n (%). 
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Exercise 

Most of the women did not exercise frequently (Table 4.16), although a few 

(12.5%) started to exercise during postpartum hospitalization. At 6 months postpartum, 

only 5 (2.7%) women reported that they exercised 3 times or more per week as suggested 

by BHP. About 46% of the women did not exercise at all, and 41% exercised less than 

once a week at 6 months postpartum. More than half of the women (53.2%) reported that 

their amount of exercise at 6 months postpartum was about the same as it was 

prepregnancy, but about 40% of women reported that it was less than it was 

prepregnancy (Table 4.17). 

Table 4.16 Frequency of Exercise 

Frequency  
Hospitalization 

(N =200) 

6 weeks 

postpartum 

(N =188) 

3 months 

postpartum 

(N =190) 

6 months 

postpartum 

 (N =186) 

No 175 (87.5%) 106 (56.4%) 97 (51.1%) 85 (45.7%) 

Seldom (< 

1/week) 
18 (9.0%) 56 (29.8%) 65 (34.2%) 77 (41.4%) 

Sometimes (≥ 

1/week, < 

3/week) 

4 (2.0%) 21 (11.2%) 23 (12.1%) 19 (10.2%) 

Often (≥ 3/week) 3 (1.5%) 5 (2.7%) 5 (2.6%) 5 (2.7%) 

Note. Data were presented as n (%). 
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Table 4.17 Changes in Amount of Exercise Compared to Before Pregnancy 

 
Hospitalization 

(N =200) 

6 weeks 

postpartum 

(N =188) 

3 months 

postpartum 

(N =190) 

6 months 

postpartum 

 (N =186) 

A lot less 70 (35.0%) 64 (34.0%) 49 (25.8%) 46 (24.7%) 

A little less  55 (27.5%) 30 (16.0%) 35 (18.4%) 29 (15.6%) 

About the same 70 (35.0%) 85 (45.2%) 97 (51.1%) 99 (53.2%) 

A little more  5 (2.5%) 8 (4.3%) 6 (3.2%) 8 (4.3%) 

A lot more  0 (0.0%) 1 (0.5%) 3 (1.6%) 4 (2.2%) 

Note. Data were presented as n (%). 

Dietary 

The majority of the participants ate 3 meals a day at 6 months postpartum, but 

about 20% of them tried to reduce the number of meals to 1 or 2 a day (Table 4.18). Most 

of the participants ate snacks 2 to 3 times during postpartum hospitalization (69%) and 

doing the month (84%). Most of the participants reduced the number of snacks to 1 at 6 

months postpartum. About half of the women (47.5%) reported that they ate more food at 

hospitalization than they had before pregnancy. One third of the participants ate less food 

at 6 months postpartum compared to before pregnancy, while about one third ate more 

food at 6 months postpartum than before pregnancy (Table 4.18). 
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Table 4.18 Changes in Food Frequency and Amount 

 
Hospitalization 

(N =200) 

Doing the 
month 

(N =187) 

6 weeks 

postpartum 

(N =188) 

3 months 

postpartum 

(N =190) 

6 months 

postpartum 

(N =186) 

Meals      

1–2 3 (1.5%) 5 (2.7%) 27 (24.4%) 35 (18.4%) 37 (19.9%) 

3 194 (97.0%) 158 (84.5%) 150 (79.8%) 149 (78.4%) 146 (78.5%) 

≥ 4 3 (1.5%) 24 (12.8%) 11 (5.8%) 6 (3.1%) 3 (1.6%) 

Snacks       

0 25 (12.5%) 13 (7.0%) 45 (23.9%) 44 (23.9%) 26 (14.1%) 

1 31 (15.5%) 15 (8.0%) 82 (43.6%) 90 (47.9%) 108 (58.4%) 

2 54 (27.0%) 62 (33.2%) 48 (25.5%) 47 (25.0%) 48 (25.9%) 

3 84 (42.0%) 95 (50.8%) 13 (6.5%) 7 (3.7%) 3 (1.6%) 

≥ 4 6 (3.0%) 2 (1.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 

Change in Amount of food 

Ate less 64 (32.0%) – 70 (36.8%) 74 (39.4%) 64 (34.4%) 

Ate the 

same 
41 (20.5%) – 59 (31.1%) 51 (27.1%) 66 (35.5%) 

Ate more 95 (47.5%) – 61 (32.2%) 63 (33.5%) 56 (30.1%) 

Note. Data were presented as n (%). 
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Methods Used for Weight Control 

The majority of the participants did not use any methods to control their weight at 

hospitalization. However, about half of them had used some methods to lose weight at 6 

weeks postpartum. The participants had adopted several methods for controlling body 

weight, including exercising, controlling diet, consulting a nutritionist, participating in a 

weight loss class, wearing shapewear—a kind of fitted underwear for shaping the body, 

getting a massage, using body-shaping cream, and drinking tea (Table 4.19). Some 

participants reported they were going to use shapeware and acupuncture to control their 

weight under the response option, "other"; hence, the options of these methods were 

added to this item at time 2 to time 5 questionnaires. These strategies are perceived to 

promote weight loss in some Asian countries. Getting a massage, using body-shaping 

cream, and drinking tea were reported by participants in the option of  "other" methods. 

Dietary control and exercise were the most common methods for weight control. 

Shapewear was also used by about 25% of the women. Some women aggressively used 

medicines/drugs, acupuncture, and thread-embedding therapy.  At 6 months postpartum, 

43% of the participants did not use any method to lose weight, while 57% of the 

participants used at least one method and 21% of them used multiple methods to lose 

weight (Table 4.20). 
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Table 4.19 Methods for Weight Control 

Methods 
Hospitalization 

(N =200) 

6 weeks 

postpartum 

(N =188) 

3 months 

postpartum 

(N =190) 

6 months 

postpartum 

 (N =186) 

Exercise 41 (20.5%) 19 (10.1%) 31 (16.3%) 33 (17.7%) 

Dietary Control 53 (26.5%) 61 (32.4%) 79 (41.6%) 67 (36.0%) 

Consulting 

Nutritionist 
9 (4.5%) 2 (1.1%) 3 (1.6%) 3 (1.6%) 

Weight loss class 3 (1.5%) 0 (0.0%) 1 (0.5%) 1 (0.5%) 

Shapewear*  0 (0.0%) 46 (24.5) 47 (24.7%) 42 (22.6%) 

Medicine/drug 0 (0.0%) 0 (0.0%) 6 (3.2%) 5 (2.7%) 

Massage  0 (0.0%) 2 (1.1%) 1 (0.5%) 1 (0.5%) 

Acupuncture*  0 (0.0%) 1 (0.5%) 3 (1.6%) 2 (1.1%) 

Thread 

embedding on 

acupoints 

0 (0.0%) 0 (0.0%) 0 (0.0%) 1 (0.5%) 

Body shaping 

cream 
0 (0.0%) 0 (0.0%) 2 (1.1%) 1 (0.5%) 

Lemon grass tea 0 (0.0%) 1 (0.5%) 0 (0.0%) 0 (0.0%) 

Note. Data were presented as n (%) 

* Options added based on participants' feedback.   
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Table 4.20 Number of Methods Used for Weight Control 

Total methods 
used 

Hospitalization 

(N =200) 

6 weeks 

postpartum 

(N =188) 

3 months 

postpartum 

(N =190) 

6 months 

postpartum 

 (N =186) 

0 125 (62.5%) 98 (52.1%) 81 (42.6%) 80 (43.0%) 

1 48 (24.0%) 55 (29.3%) 61 (32.1%) 67 (36.0%) 

2 24 (12.0%) 29 (15.4%) 35 (18.4%) 30 (16.1%) 

3 2 (1.0%) 6 (3.2%) 11 (5.8%) 6 (3.2%) 

4 1 (0.5%) 0 (0.0%) 2 (1.1%) 3 (1.6%) 

Note. Data were presented as n (%). 

ANALYSIS OF RESEARCH QUESTIONS 

Several characteristics of longitudinal research were considered before data 

analysis—the dependent variable is repeatedly measured and thus lack of independence 

and case attrition occur commonly. Hence, the paired t-test, repeated measures ANOVA 

(analysis of variance), and latent growth curve (LGC) modeling were used for data 

analysis to examine the changes in outcome variables over time.  

Data Screening 

Normality. The univariate normality of body weight, BMI, PWR, GWG, height, 

scores of perceived stress (PSS), health self-efficacy (HSE), depression (EPDS), social 

support (ISEL), and self-esteem (RSES) were examined at four time points. The highest 

absolute value of skewness for all variables listed above was 1.87, and the highest 
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absolute value of kurtosis was 2.78. According to the rule of thumb, an absolute value of 

skewness larger than 3 and an absolute value of kurtosis larger than 10 are considered as 

problematic (Kline, 2011). The assumption of univariate normality could be assumed in 

this dataset. 

Missing Data. The data were screened for missing data before conducting the 

analysis of LGC. The missing value analysis was conducted in IBM SPSS 19.0 using the 

EM (expectation-maximization) algorithm. The result of the Little’s MCAR (missing 

completely at random) test was not significant, x2 = 47.574, df = 2016, p = 1.000,  

indicating that the missing values could be considered as missing at random (Meyers, 

Gamst, & Guarino, 2012). 

Question 1: How did body weight change during the first six months postpartum? 

Hypothesis 1.1: Compared to their prepregnancy weight, most Taiwanese women 

were heavier at 6 months postpartum.  

Postpartum weight was measured using a Tanita UM-070 digital scale at 

hospitalization, 6 weeks, 3 months, and 6 months postpartum. Prepregnancy body weight 

was self-reported. Subtracting prepregnancy body weight from body weight at each 

postpartum time point, the weight changes/weight retention were calculated and are 

presented in Table 4.21. The mean PWR was 2.73 (3.67) kg at 6 months postpartum. 

Compared to their prepregnancy body weight, about 19% of women had returned to their 

prepregnancy weight or even lost weight at 6 months postpartum. However, 98.5%, 
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94.7%, 88.4%, and 79.6% of the participants were heavier at hospitalization, 6 weeks, 3 

months, and 6 months postpartum, respectively, than they were before pregnancy (Table 

4.21). Using paired t-test to examine the difference of body weight between prepregnancy 

weight and postpartum weight, the results showed that, on average, women were 

significantly heavier at each postpartum time point than they were before pregnancy 

(Table 4.22). 

Table 4.21 Prevalence of Weight Retention during the First Six Months Postpartum 

 
Hospitalization 

(N =200) 

6 weeks 

postpartum 

(N =188) 

3 months 

postpartum 

(N =190) 

6 months 

postpartum 

 (N =186) 

Lost weight  2 (1.0%) 10 (5.3%) 21 (11.1%) 37 (19.9%) 

Maintained the same 

weight 
1 (0.5%) 0 (0.0%) 1 (0.5%) 1 (0.5%) 

Retained weight 197 (98.5%) 178 (94.7%) 168 (88.9%) 148 (79.6%) 

Table 4.22 Paired T-Test for Weight Difference Between Postpartum and Prepregnancy 

 N Mean SD t df p 

Hospitalization
– prepregnancy 

200 9.13 4.65 27.78 199  < .001 

PP 6 weeks 

– prepregnancy 
188 5.32 3.94 18.51 187 < .001 

PP 3 months 

– prepregnancy  
190 4.07 3.70 15.18 189 < .001 

PP 6 months 

– prepregnancy 
186 2.73 3.67 10.16 185 < .001 

Note. PP: Postpartum; PWR: postpartum weight retention. 
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Hypothesis 1.2: The average body weight of Taiwanese women decreased over 

time during the first six months postpartum.  

Table 4.23 displays the mean body weights and BMIs for women during the first 

six months postpartum. Their mean body weight decreased over time from 64.97 kg at 

hospitalization to 58.57 kg at 6 months postpartum. Mean BMI decreased from 25.35 

kg/m2at hospitalization to 22.86 kg/m2at 6 months postpartum. 

Table 4.23 Body Weights and Body Mass Index during the First Six Months Postpartum 

 N Range Mean SD 

Body weight (kg)     

Hospitalization 200 43.0–97.0 64.97 9.98 

PP 6 Weeks 188 39.5–88.4 61.17 9.54 

PP 3 Months  190 39.0–87.4 59.92 9.74 

PP 6 Months 186 39.2–87.8 58.57 10.08 

Body Mass Index (kg/m2) 

Hospitalization 200 17.7–37.1 25.35 3.53 

PP 6 Weeks 188 18.0–34.57 23.88 3.36 

PP 3 Months  190 16.9–34.6 23.39 3.48 

PP 6 Months 186 15.6–35.2 22.86 3.62 

Note. PP: Postpartum. 

One-way repeated measures ANOVA was used to test whether the mean body 

weight changed over time (Table 4.24). Mauchly’s test indicated that the assumption of 
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sphericity was violated, x2 (5) =286.48, p< .001; therefore, the degrees of freedom were 

corrected using Greenhouse-Geisser’s estimate of sphericity ( = .546). The results 

supported the conclusion that body weights significantly differed during the first 6 

months postpartum, F(1.64, 299.51) = 400.34, p < .001. Further, examining the 

differences among postpartum time points revealed that body weights significantly 

decreased over time after using Bonferroni adjustments for multiple comparisons. The 

same test was used for examining whether the mean BMI differed over time, and the 

degrees of freedom were corrected using Greenhouse-Geisser’s estimate of sphericity 

( = .548) because the assumption of sphericity was violated, x2 (5) =284.83, p < .001. 

The results indicated that the main effect of time on body weight was significant, F(1.64, 

300.67) = 405.55, p < .001. After using the Bonferroni adjustment for multiple 

comparisons, the post-hoc results revealed that BMI decreased over time during the first 

six months postpartum. 

Table 4.24 One-Way Repeated Measures ANOVA for Body Weight and Body Mass 

Index during the First Six Months Postpartum 

 
Sum of 
Square 

df1 
Error 

Sum of 
Square 

df2 F p 
Post hoc/ 

Bonferroni 
Adjusted  

Body weight 4385.90 1.64 2004.83 299.51 400.34 < .001 1 > 2 > 3 > 4 

BMI 669.01 1.64 301.88 300.67 405.55 < .001 1 > 2 > 3 > 4 

Note. 1: Time 1 (hospitalization); 2: Time 2 (6 weeks postpartum); 3: Time 3 (3 months 

postpartum); 4: Time 4 (6 months postpartum). BMI: Body mass index. Degrees of 

Freedom were adjusted using Greenhouse-Geisser correction.  
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Hypothesis 1.3: The magnitude of change in body weight decreased over time 

during the first six months postpartum. 

Changes in body weight were calculated as body weight at time 2 subtracted by 

body weight at time 1, body weight at time 3 subtracted by body weight at time 2, and so 

on. The mean body weight reduced 0.65 kg per week from postpartum hospitalization to 

6 weeks postpartum. The magnitude of change decreased 0.21 kg per week from 6 weeks 

to 3 months postpartum and 0.11 kg per week from 3 months to 6 months postpartum 

(Table 4.25).  

Table 4.25 Changes in Body Weight (kg) during the First Six Months Postpartum 

  N Range 
Mean 

Difference 
SD 

Mean 
Difference/

Week 

PP 6 Weeks–PP 

Hospitalization  
188 -12.5~2.0 -3.92 3.94 -.65 

PP 3 Months– PP 6 

Weeks  
188 -7.5~2.8 -1.26 3.70 -.21 

PP 6 Months– PP 3 

Months  
186 -6.6~2.9 -1.28 3.67 -.11 

Note. PP: Postpartum; SD: Standard deviation. 

One-way repeated measures ANOVA was used to examine whether the change in 

body weight per week was different over time (Table 4.26). The degrees of freedom were 

corrected using Greenhouse-Geisser’s estimate of sphericity ( = .810) because the 
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assumption of sphericity was violated, x2 (2) = 48.65, p < .001. The results indicated that 

the main effect of time was significant with regard to the magnitude of change in body 

weight, F(1.62, 296.46) = 224.25, p < .001. Post-hoc results indicated that the magnitude 

of change in body weight significantly decreased over time.  

Table 4.26 One-Way Repeated Measures ANOVA for Weekly Change in Body Weight 

during the First Six Months Postpartum 

 
Sum of 
Square 

df1 
Error 

Sum of 
Square 

df2 F p 
Post hoc/ 

Bonferroni 
Adjusted 

Magnitude 

of change in 

body weight 

31.95 1.62 26.07 296.46 224.25 < .001 1 > 2 > 3 

Note. 1: Weekly change in body weight between time 1 and time 2; 2: Weekly change in 

body weight between time 2 and time 3; 3: Weekly change in body weight between time 

3 and time 4. Degrees of Freedom were adjusted using Greenhouse-Geisser correction ( 

= .810). 

Question 2: How did waist circumference change during the first six months 

postpartum? 

Hypothesis 2.1: The average waist circumference of Taiwanese women decreased 

over time during the first six months postpartum.  
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Waist circumference (WC) was measured using a nonelastic tape at mid-distance 

between the last rib and the iliac crest. The mean WC decreased over time from 87.48 cm 

at hospitalization to 75.74 cm at 6 months postpartum (Table 4.27).  

Table 4.27 Waist Circumferences (cm) during the First Six Months Postpartum 

 N Range Mean SD 

PP Hospitalization 200 68.9–114.8 87.48 8.34 

PP 6 Weeks  188 61.8–104.2 80.21 7.72 

PP 3 Months  190 58.5–103.8 77.71 8.06 

PP 6 Months  186 56.4–109.9 75.74 8.94 

Note. PP: Postpartum; SD: Standard deviation. 

The difference in mean WC over time was tested using one-way repeated 

measures ANOVA (Table 4.28). Mauchly’s test indicated that the assumption of 

sphericity was violated, x2 (5) =68.93, p < .001; therefore, the degrees of freedom were 

corrected using Greenhouse-Geisser’s estimate of sphericity ( = .796). The results 

indicated that the time main effect in WC was significant during the first six months 

postpartum, F(2.39, 436.81) = 454.28, p < .001. Further examining the WC between 

postpartum time points revealed that WC significantly decreased over time after the 

Bonferroni adjustments for multiple comparisons. 
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Table 4.28 One-Way Repeated Measures ANOVA for Waist Circumference during the 

First Six Months Postpartum 

 
Sum of 
Square 

df1 
Error 

Sum of 
Square 

df2 F p 
Post hoc/ 

Bonferroni 
Adjusted 

Change in 

body weight 
14769.8 2.39 5949.85 436.81 454.28 < .001 1 > 2 > 3 > 4 

Note. Note. 1: Time 1 (hospitalization); 2: Time 2 (6 weeks postpartum); 3: Time 3 (3 

months postpartum); 4: Time 4 (6 months postpartum). Degrees of Freedom were 

adjusted using Greenhouse-Geisser correction ( = .796). 

Hypothesis 2.2: The magnitude of change in waist circumference decreased over 

time during the first six months postpartum. 

Changes in WC were calculated as the difference in WC between two postpartum 

time points (WC at time 2 subtracted from WC at time 1, WC at time 3 subtracted from 

WC at time 2, and so on). The magnitude of mean change in WC decreased over time. 

The mean WC was reduced 1.22 cm per week from postpartum hospitalization to 6 

weeks postpartum, and then the magnitude decreased 0.42 cm per week from 6 weeks to 

3 months postpartum and 0.16 cm per week from 3 months to 6 months postpartum 

(Table 4.29).   
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Table 4.29 Changes in Waist Circumference during the First Six Months Postpartum 

  N Range 
Mean 

Difference 
SD 

Mean 
Difference/

Week 

PP 6 Weeks–PP 

Hospitalization  
188 -19.6~3.7 -7.29 4.60 -1.22 

PP 3 Months– PP 6 

Weeks  
188 -17.8~11.3 -2.52 3.74 -.42 

PP 6 Months– PP 3 

Months  
186 -15.3~10.6 -1.91 3.92 -.16 

Note. PP: Postpartum; SD: Standard deviation.  

Using one-way repeated measures ANOVA,the researchers examined whether the 

changes in WC per week were different over time (Table 4.30). Mauchly’s test indicated 

that the data did not meet the assumption of sphericity, x2 (2) = 50.16, p < .001. Hence, 

the degrees of freedom were corrected using Greenhouse-Geisser’s estimate of sphericity 

( = .810). The results indicated that the time main effect was significant for the 

magnitude of change in WC, F(1.62, 296.46) = 224.25, p < .001. The results of post hoc 

analysis showed that the magnitude of weekly change in WC decreased over time.  
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Table 4.30 One-Way Repeated Measures ANOVA for Weekly Change in Waist 

Circumference during the First Six Months Postpartum 

 
Sum of 
Square 

df1 
Error 

Sum of 
Square 

df2 F p 
Post hoc/ 

Bonferroni 
Adjusted 

Magnitude 

of change in 

WC 

31.95 1.62 26.07 296.46 224.25 < .001 1 > 2 > 3 

Note. 1: Weekly change in body weight between time and time 2; 2: Weekly change in 

body weight between time 2 and time 3; 3: Weekly change in body weight between time 

3 and time 4. Degrees of Freedom were adjusted using Greenhouse-Geisser correction ( 

= .810); WC: Waist circumference. 

Question 3: What factors might influence PWR during the first six months 

postpartum? 

Hypothesis 3.1: The trajectory and magnitude of PWR were influenced by GWG 

and behavioral factors (diet, exercise, and breastfeeding) during the first six months 

postpartum. 

Hypothesis 3.2: The intra-personal (demographic, anthropometric, and 

psychological) and social factors (social support and doing the month) influenced PWR, 

and the effects were mediated by GWG. 
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A Latent Growth Model for PWR 

Hypotheses 3.1 and 3.2 were tested in the same model. A latent growth curve 

(LGC) modeling in structural equation modeling (SEM) was used to answer this question 

because LGC is one of the most powerful and informative approaches for the analysis of 

longitudinal data (Byrne, 2012). The LGC in SEM uses the analysis of means and 

covariance structures (MACS), which can distinguish group effects observed in means 

from the individual effect observed in covariances (Byrne, 2012). A LGC in SEM 

typically requires (1) a continuous dependent variable measured in the same unit on 3 or 

more occasions and (2) data that are time structured (Byrne, 2012; Kline, 2011). The 

PWR was repeatedly measured 4 times in the same scale in this study. Hence, the LGC 

model is an appropriate approach for answering this research question.   

Mplus provides maximum likelihood robust (MLR) estimation, which is able to 

take the missing data into account and robust standard errors and chi-square are available 

for non-normal and non-independent continuous outcomes (Muthen & Muthen, 2012) 

based on the T2* chi-square test statistic of Yuan and Bentler (2000). 

The two-step approach introduced by Willett and Sayer (1994) was used for the 

LGC modeling. At first step, the within-person growth trajectory was examined. Further, 

between-person differences were examined at the second step.  
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Modeling intraindividual change. The mean PWR for time 1 to time 4 were 

checked, and the mean scores at 4 time points were plotted in Figure 4.2. Individual 

changes in PWR were also examined, and the changes in PWR for the first 15 cases were 

plotted in Figure 4.3. 

 

Figure 4.2 Mean changes in postpartum weight retention 
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Figure 4.3 Individual changes in postpartum weight retention (the first 15 cases) 

According to Figure 4.2 and Figure 4.3, the mean PWR and individual PWR 

might not change linearly. Further, the unconditional linear model (model 1), which only 

included PWR at 4 time points with no error covariances in the model, was tested (Figure 

4.4). The factor loadings for the intercept were all fixed at 1, and the factor loadings for 

the slope were fixed at 0, 1, 2, and 3, for time 1 to time 4, respectively (Figure 4.4). The 

model did not fit the data, 2(5) = 173.021, p < .001, CFI = .785, TLI = .742, SRMR 

= .327, and RMSEA = .426 with 90% confidence interval (CI) .373.482, p <.05. The 

results of the goodness-of-fit indicated that the overall pattern of change in PWR might 

not be linear.  
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Figure 4.4 Model 1—The unconditional linear model of postpartum weight retention 

Note. PWR: Postpartum weight retention. 

Hence, an unspecified model was tested, in which the factor loadings for the 

intercept were all fixed at 1 and the loadings of the slope were fixed at 0 for time 1 and 1 

for time 2, and the loadings for time 3 and time 4 were freely estimated (model 2, Figure 

4.5). This approach allows the estimated parameters to reflect the developmental function 

with optimal fits to the data and is capable of modeling nonlinear change (Duncan et al., 

1997). The results showed that the loadings on slope were 0, 1, 1.38, 1.66, for time 1 to 

time 4, respectively. The results of model fit indices were 2(3) = 55.828, p< .001, CFI 

= .933, TLI = .865, SRMR = .087, and RMSEA = .309 with 90% CI.241.382, p< .001.  
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Using the results of the original chi-square test based on MLR estimation to 

compare two models was inappropriate (Byrne, 2012; Muthen & Muthen, 2012). The 

Satorra-Bentler scaled chi-square difference test (Colwell, 2013) was used to test the 

difference between the unconditional linear model and the unconditional, unspecified 

model. The results of the Satorra-Bentler scaled chi-square difference test was 

statistically significant, the corrected 2= 90.149, df= 2, p< .001 (Colwell, 2013). The 

loadings of the slope and the goodness-of-fit indices supported the decision that the 

change of PWR during the first six months was better described by a nonlinear model 

than a linear one. 

 

 
 

Figure 4.5 Model 2—The unspecified model of postpartum weight retention 

Note. PWR: Postpartum weight retention. 
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The modification indices of the unspecified model were examined to find the 

influence of error covariances on the overall model fit. A modification index is a 

univariate Lagrange Multiplier (LM), which estimates the amount of the overall model 

chi-square that would be improved after freely estimating the parameters that were fixed-

to-zero in the original model (Kline, 2011). The results of the modification indices 

showed that the model would be better fitted to the data (M.I. = 42.62) after freely 

estimating the residual covariance between PWR at time 2 and at time 3. The expected 

parameter change (EPC) value of the covariance was 1.915. Time 2 PWR and time 3 

PWR measured the same concept (PWR), and there perhaps were some important factors 

that affected time 2 (6 weeks) and time 3 (3 months) PWR that were not included in this 

study. For example, according to many participants' responses, most of them had about 8 

weeks maternal leave for delivery and care the baby. Many women had to return to work 

and had to find a good babysitter, adapted their daily life, and rebuilt their schedule 

during 6 weeks to 3 months postpartum. Hence, it was reasonable to covary the residual 

variances of postpartum weight retention at 6 weeks (time 2) and 3 months (time 3) 

postpartum. Hence, the model was respecified and reestimated with the covariance of 

error variances of time 2 and time 3 (model 3, Figure 4.6). The goodness-of-fit indices 

were 2(2) = 5.987, p = .050, CFI = .995, TLI = .985, SRMR = .054, and RMSEA = .104 

with 90% CI.000.204, p = .126. The model had an acceptable fit to the observed data. 

Comparing model 2 and model 3, the results of the Satorra-Bentler scaled chi-square 

difference test was statistically significant, the corrected 2= 49.948, df = 1, p < .001 

(Colwell, 2013). Hence, model 3 fit the data better than model 2. 
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Figure 4.6 Model 3—The unspecified model of postpartum weight retention with error 

covariance  

Modeling interindividual change. The second step was to add predictors to the 

model to model interindividual differences in change. The correlations between PWR and 

demographic, anthropometric, psychosocial, and behavioral variables in the theoretical 

model were examined using Pearson correlation coefficients. The results of Pearson 

correlations between variables is presented in Appendix J. Because the sample size was 

not large enough to include all of the variables in the theoretical model, only variables 

with significant correlation (Table 4.31) to the outcome variables were added to the 

model. 
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Table 4.31. Correlation Coefficients Between Predictors and Postpartum Weight Retention 

 
PWR1 PWR2 PWR3 PWR4 GWG AGE 

Pre-
BMI 

Parity Edu DMC Feed1 Feed2 Feed3 Feed4 Work2 Work3 Work4 

PWR1 1 
                

PWR2 .859** 1 
               

PWR3 .730** .903** 1 
              

PWR4 .591** .729** .887** 1 
             

GWG .926** .856** .752** .612** 1 
            

Age -.115 -.078 -.058 -.041 -.085 1 
           

Pre-
BMI 

-.187** -.277** -.189** -.096 -.170* .160* 1 
          

Parity -.275** -.194** -.213** -.242** -.246** .341** .236** 1 
         

Edu -.199** -.201** -.187** -.180* -.212** .060 -.027 -.089 1 
        

DMC -.169* -.144* -.165* -.138 -.100 .180* -.143* .039 .285** 1 
       

Feed1 -.046 -.007 -.035 -.048 .014 .140* -.134 .041 .058 .126 1 
      

Feed 2 -.222** -.263** -.183* -.154* -.188** .135 .042 .065 .257** .277** .170* 1 
     

Feed 3 -.257** -.257** -.233** -.200** -.195** .126 .067 .131 .248** .371** .131 .704** 1 
    

Feed 4 -.159* -.178* -.202** -.236** -.088 .123 .041 .092 .258** .352** .095 .503** .703** 1 
   

Work2 .047 .038 .016 -.002 .006 -.090 .000 -.019 -.197** -.193** .026 -.063 -.039 -.104 1 
  

Work3 .035 .101 .037 -.029 .065 .033 .094 .137 -.069 -.099 .142 -.172* -.209** -.234** .326** 1 
 

Work4 .047 .101 .017 -.065 .064 .030 .006 .115 .018 -.066 .171* -.171* -.207** -.219** .295** .903** 1 

Note. 1-4: Time 1 - time 4; CS: Cesarean delivery; DMC: Doing-the-month Center; Edu: education; Feed: Breastfeeding; GWG: Gestational weight gain; Pre-BMI: Prepregnancy 
BMI; PWR: Postpartum weight retention; Work: Work status. 
* p < .05; ** p < .01; *** p < .001 
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Five time-invariant variables, including GWG, prepregnancy BMI, parity, 

education, and place of doing the month, were significantly related to PWR. Age was an 

important covariate that had been included in previous studies and was thus also included 

in the model. Two time-varying variables, breast-feeding and work status, were 

significantly associated with PWR. The work status at hospitalization had no variation 

because none of the participants worked during this time; therefore, the time 1 work 

status was not included in the model. The goodness-of-fit indices for the final model 

(model 4) were 2(44) = 72.817,p =.004, CFI = .976, TLI = .962, SRMR =0.036, and 

RMSEA = .062 with 90% CI .035.087, p = .204. The results indicated that the final 

model had a good fit to the observed data. The model-fit indices for the four models are 

summarized in Table 4.32. Table 4.33 presents the parameter estimates for the final latent 

growth model. The direct, indirect, and total effects of predictors on the latent variables 

are shown in Table 4.34. 
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Table 4.32. Summary of Goodness-of-Fit Indices for Growth Models of Postpartum Weight Retention 

Model x2 df p 
Scaling 

Correction 
Factor 

CFI TLI SRMR RMSEA 
90% C.I. 
RMSEA 

AIC 

Model 1 173.021 5 < .001 1.327 .785 .742 .327 .426 .373–.482 3378.6 

Model 2 55.828 3 < .001 .875 .933 .865 .807 .309 .241–.382 3201.8 

Model 3 5.987 2 .050 .876 .995 .985 .054 .104 .000–.126 3160.2 

Model 4 72.817 44 .004 1.017 .976 .962 .036 .062 .035–.087 3629.9 
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Table 4.33 Parameter Estimates for Final Latent Growth Model of Postpartum Weight 

Retention 

 
 

Unstandardized 
estimates 

SE Standardized 
estimates 

p 

Mean structure 

Latent Growth Factor 
Intercept 

    

IS 10.172 .415 2.287 < .001 

LS -3.196 .403 -
1.728 

< .001 

Predictor Intercept     

GWG 2.207 .709 .499 < .002 

 

Time Structure 

Time 1 0.000 – .000 – 

Time 2 1.000 – .473 – 

Time 3 1.569 0.082 .805 <.001 

Time 4 1.927 0.155 .982 <.001 

 

Covariance structure 

Direct effects 

IS     

Age IS -.014 .035 -.013 .680 

DMC IS -.756 .265 -.085 .004 

GWG IS .943 .036 .938 <.001 

BMI IS -.062 .044 -.047 .162 

Parity IS -.070 .288 -.008 .807 

College_Edu IS .112 .282 .012 .690 

LS     

Age LS .026 .034 .057 .444 

DMC LS .258 .297 .069 .385 
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Table 4.33 Parameter Estimates for Final Latent Growth Model of Postpartum Weight 

Retention (Continued) 

 
 

Unstandardized 
estimates 

SE 
Standardized 

estimates 
p 

GWG LS -.241 .035 -.576 <.001 

BMI LS .021 .044 .039 .625 

Parity LS -.209 .259 -.056 .420 

College_Edu LS -.108 .279 -.029 .698 

GWG 

BMI GWG -.233 .101 -.179 .021 

Parity GWG -2.126 .665 -.239 .001 

College_Edu GWG -2.202 .681 -.246 .001 

PWR1 

Breastfeeding 1 
PWR1 

-.481 .323 -.038 .136 

PWR2 

Breastfeeding 2 
PWR2 

-1.375 .219 -.147 < .001 

Work 2 PWR2 -.124 .304 -.010 .683 

PWR3 

Breastfeeding 3 
PWR3 

-.720 .230 -.096 .002 

Work 3 PWR3 -.316 .202 -.044 .118 

PWR4 

Breastfeeding 4 
PWR4 

-.824 .301 -.113 .006 

Work 4 PWR4 -.756 .332 -.102 .023 

Indirect effects     

BMIGWGIS -.220 .095 -.168 .020 

ParityGWGIS -2.005 .643 -.224 .002 

College GWG IS -2.077 .665 -.231 .002 

BMIGWGLS .056 .025 .103 .023 

ParityGWGLS .512 .183 .137 .005 

College GWG LS .530 .189 .142 .005 
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Table 4.33 Parameter Estimates for Final Latent Growth Model of Postpartum Weight 

Retention (Continued) 

 
 

Unstandardized 
estimates 

SE Standardized 
estimates 

p 

Measurement error 
variance 

    

PWR1 1.126 .499 .054 .024 

PWR2 2.166 .273 .142 <.001 

PWR3 1.368 386 .105 <.001 

PWR4 1.005 .524 .076 .005 

GWG 16.513 2.063 .844 < .001 

PWR2 with 
PWR3 

1.121 .262 .651 < .001 

Disturbances and 
covariance 

    

IS 1.686 .454 .085 <.001 

LS 2.261 .453 .661 <.001 

IS with LS -.851 .306 -.436 .005 

Explained Variance R2 

 Estimates SE  p 

Observed Variable     

PWR1 .946 .024  <.001 

PWR2 .858 .022  <.001 

PWR3 .895 .031   <.001 

PWR4 .924 .036  <.001 

GWG .156 .050   .002 

Latent Variable     

IS .915 .026  <.001 

LS .339 .072  <.001 

Note. Age, GWG, prepregnancy BMI were grand mean centered; BMI: Prepregnancy 

body mass index; College_Edu: College education; DMC: Doing month at doing month 

center; GWG: Gestational weight gain; IS-Initial Status; LS-Latent Slope; PWR: 

Postpartum weight retention. 
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Table 4.34 Standardized Direct, Indirect, and Total Effects of Predictors on Latent 

Intercept and Latent Slope of Postpartum Weight Retention 

 Direct Effect Indirect Effect Total Effect 

Latent Intercept (Initial Status) 

AGE -.013 – -.013 

DMC -.085 – -.085 

GWG .938 – .938 

BMI -.047 -.168 -.215 

Parity -.008 -.224 -.232 

College_Edu .012 -.231 -.219 

Latent Slope 

AGE .057 – .057 

DMC .069 – .069 

GWG -.576 – -.576 

BMI .039 .103 .142 

Parity -.056 .137 .081 

College_Edu -.029 .142 .113 

Note. BMI: Prepregnancy body mass index; College_Edu: College education; DMC: 

Doing month at doing month center; GWG: Gestational weight gain; IS-Initial Status; 

LS-Latent Slope. 
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The conditional LGC models for PWR included equation [4.1] to equation [4.4]: 

PWRti = 0i + 1i ti + 1t Breastfeedingti + 2tWorkti + ti                                          [4.1] 

given that: 

0i = 0 + 01Agei + 02 DMCi + 03GWGi  + 04BMIi + 05Parityi + 06Collegei+ 0i   [4.2] 

1i = 1 + 11Agei + 12 DMCi + 13GWGi  + 14BMIi + 15Parityi + 16Collegei+ 1i    [4.3] 

GWGi  = 0 + 3BMIi + 4Parityi + 5Collegei+ 5i                                                                              [4.4] 

Substituting equation [4.4] into equation [4.2], then we got 

0i = 0 + 01Agei + 02 DMCi + 03(0 + 3BMIi + 4Parityi + 5Collegei+ 5i) + 04BMIi 

+ 05Parityi + 06Collegei+ 0i                                                                                                                                 [4.5] 

Rearranging equation [4.5] 

0i = 0 + 03*0 + 01Agei + 02 DMCi + (03*3+04 ) BMIi + (03*4+ 05) Parityi + 

(03*5+ 06) Collegei + 03*5i + 0i                                                                                                                  [4.6] 

Substituting equation [4.4] into equation [4.3], then we got 

1i = 1 + 11Agei + 12 DMCi + 13(0 + 3BMIi + 4Parityi + 5Collegei+ 5i) + 14BMIi 

+ 15Parityi + 16Collegei+ 1i                                                                                                                                 [4.7] 

Rearranging equation [4.8] 

1i = 1 + 13*0 + 11Agei + 12 DMCi + (13*3+14 )BMIi + (13*4+ 15) Parityi + 

(13*5+ 16) Collegei+ 13*5i + 1i                                                                                                                  [4.8] 

Substituting equation [4.6] and equation [4.8] into equation [4.1], then we can get 

the equation for final model: 
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PWRti = 0 + 03*0 + 01Agei + 02 DMCi + (03*3+04 )BMIi + (03*4+ 05) Parityi + 

(03*5+ 06) Collegei+ 03*5i + 0i + (1 + 13*0 + 11Agei + 12 DMCi + 

(13*3+14 )BMIi + (13*4+ 15) Parityi + (13*5+ 16) Collegei+ 13*5i + 1i) ti + 1t 

Breastfeedingti + 2tWorkti + ti                                                                                   [4.11] 

Note. Age: mother's age at time 1 (postpartum hospitalization); BMI: prepregnancy body 

mass index; DMC: place of doing the month (1 = at clinic center of doing the 

month, 0 = other places); Parity (1 = multiparas, 0 = primiparas); College: 

Women's education (1 = with a bachelor's degree or higher, 0 = less than 

bachelor's degree); Breastfeeding (1 = partial or exclusive breastfeeding, 0 = 

feeding with formula); Work (1 = part-time or full-time work, 0 = no work).  

 

Using Mplus TECH4, we found that the estimated mean latent intercept was 

9.794 and the estimated mean latent slope was -3.211. There was an overall positive 

latent intercept, meaning that mothers overall were heavier at postpartum hospitalization 

than they were before pregnancy (that is, they retained weight). There was an overall 

negative latent slope, which meant that  mothers were losing weight over time. The larger 

the slope was, the slower the weight change (e.g., a slope of –.5 reflected a slower change 

in weight than one of –.6). 

Effects of time-invariant variables. The place for doing the month was 

significantly negative associated with the initial status of PWR (factor loading = –.756, p 

= .004), indicating that women who stayed in doing-the-month centers (coded as 1) had 
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lower PWR at postpartum hospitalization than women who stayed in other places (coded 

as 0). However, the place for doing the month was not related to the change rate of PWR 

(factor loading = .258, p = .385).  

GWG had a positive effect on the initial status of PWR (factor loading = .943, 

p < .001) and a negative effect on change rate of PWR (factor loading = –.241, p< .001).  

Women who had a higher GWG had a more negative slope. The results indicated that 

women who had higher GWG retained more weight at postpartum hospitalization 

compared to women with less GWG, but they had a faster decrease in their retained 

weight during the first six months postpartum than women with less GWG.  

Prepregnancy BMI, parity, and having a college education were negatively 

associated with GWG. The results indicated that women who had lower prepregnancy 

BMI tended to have higher GWG (factor loading = –.233, p = .021). In addition, women 

who were multiparas (coded as 1) had lower GWG than women who were primiparas 

(coded as 0), factor loading = –2.126, p = .001. Furthermore, women with a college 

education (coded as 1) had lower GWG than women without a college degree (coded as 

0), factor loading = –2.202, p = .001.   

The direct effect of prepregnancy BMI (–.047) on the initial PWR was not 

significant; however, the indirect effect of prepregnancy BMI through GWG was 

significant (–.168). The total effect of prepregnancy BMI on initial PWR was –.215. In 

total, women who had a higher prepregnancy BMI tended to have lower PWR at 

hospitalization after controlling for GWG and other factors in the model. Prepregnancy 
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BMI had a direct effect of .039 on the change rate (latent slope) of PWR and an indirect 

effect of .103 through GWG on the change rate of PWR. Hence, the total effect was .142. 

The overall estimated mean latent slope was negative. Hence, women who had higher 

prepregnancy BMI tended to have a slower decrease in the rate of retained weight during 

the first 6 months postpartum.    

The direct effect of parity on the initial status (–.008) and change rate (–.056) of 

PWR were not significant (Table 4.36). However, parity had a significant negative 

indirect effect (–.224) on the initial status of PWR and a positive indirect effect (.137) on 

the change rate of PWR through GWG. Therefore, after taking GWG into account, 

multiparous women retained less weight (total effect = –.232) than primiparous women at 

postpartum hospitalization. Despite  the negative direct of parity on the slope of PWR, 

the total effect of parity on the slope is positive after controlling for GWG, meaning that 

multiparas lost weight more slowly compared to primiparas. 

College education had a total effect of –.219 on the initial status of PWR, 

including a .012 direct effect and –.231 indirect effect, which was mediated by GWG. 

Women with a college education tended to have lower PWR at hospitalization. The total 

effect of college education on the change rate of PWR was .113, which consisted of –.029 

direct effect and .142 indirect effect through GWG. The overall estimated mean latent 

slope was negative and the effect of bachelor's degree was positive, meaning that women 

with a bachelor's degree had a slower decrease in PWR during the first six months 

postpartum. 
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Effects of time-varying variables. Breastfeeding did not have a significant effect 

on PWR at hospitalization (estimate = –.481, p = .136). However, women who still 

breast-fed their babies (coded as 1) at time 2 had lower PWR (estimate = –1.375, 

p< .001) at that time. Women who still breast-fed their babies at time 3 had lower PWR 

(estimate = –.720, p = .002) at that time , and the same was true for those who still breast-

fed their babies at time 4 (estimate = –.824, p = .006). Breast-feeding had a protective 

effect regarding retaining weight at 6 weeks, 3 months, and 6 months postpartum. 

Work status did not have a significant effect on PWR from time 1 to time 3. Work 

status at time 4 had a significant negative effect on PWR at that time, indicating that 

women who worked (either part-time or full-time work, coded as 1) at 6 months 

postpartum retained less weight (estimate = –.756, p = .023) than women who did not 

work at that time. 

After taking into account the effects of age, place of doing the month, GWG, 

prepregnancy BMI, parity, education, breastfeeding, and work status, there were still 

significant variations among participants in the initial PWR (p = .001) and the change 

rate of PWR (p < .001). The final model explained 91.5% of the variance in weight 

retention at postpartum hospitalization and 33.9% of the variance in overall change rate 

in PWR during the first six months postpartum. The final unstandardized and 

standardized models are shown in Figure 4.7 and Figure 4.8 
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Figure 4.7 Unstandardized latent growth curve model for postpartum weight retention 

during the first six months postpartum   

Note. BF: Breastfeeding; BMI: Body mass index; DMC: Doing month center; GWG: 

Gestational weight gain; PWR: Postpartum weight retention. 
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Figure 4.8 Standardized latent growth curve model for postpartum weight retention 

during the first six months postpartum   

Note. BF: Breastfeeding; BMI: Body mass index; DMC: Doing month center; GWG: 

Gestational weight gain; PWR: Postpartum weight retention. 
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Question 4: What factors might influence change in waist circumference during the 

first six months postpartum? 

Hypothesis 4.1: The trajectory and magnitude of waist circumference were 

influenced by GWG and behavioral factors (diet, exercise, and breastfeeding) during the 

first six months postpartum. 

Hypothesis 4.2: The intrapersonal (demographic, anthropometric, and 

psychological) and social factors (social support and doing the month) influenced PWR, 

and the effects were mediated by GWG. 

A Latent Growth Model for Waist Circumference 

Hypothesis 4.1 and 4.2 were tested in the same LGC model. The two-step 

approach introduced by Willett and Sayer (1994) was used as PWR LGC modeling. In 

the first step, the within-person growth trajectory was examined. Further, between-person 

differences were examined in the second step.  

Modeling intraindividual change. The mean WCs for time 1 to time 4 were 

checked and plotted at 4 time points into Figure 4.9. Individual changes in WC for the 

first 15 cases were also examined and plotted in figure 4.10. 
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Figure 4.9 Mean changes waist circumference 

 

Figure 4.10 Individual changes in waist circumference (the first 15 cases) 
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The mean WC and individual WC decreased over time, but the change was not 

linear according to Figure 4.9 and Figure 4.10. Further, the unconditional linear model 

(model 5), which only included WC at 4 time points and with no error covariance in the 

model, was tested (Figure 4.11). The model did not fit the data well, 2(5) = 173.388, p 

< .001, CFI = .743, TLI = .691, SRMR = .571, and RMSEA = .427 with 90% 

CI .373.482, p <.05. The results indicated that the overall pattern of change in WC was 

not linear.  

 

 
 
 

Figure 4.11 Model 5—The unconditional linear model of waist circumference 

Note. WC: waist circumference. 

 

1

1
1 1 

2 

4 1

0

1 1 1 1 

Initial 
Status 
WC 

Latent 
Slope 
WC 

Postpartum 
Hospitalization 

6 weeks 
Postpartum 

3 months 
Postpartum 

6 months 
Postpartum 

E1 E2 E3 E4 



 
 

148 
 

Hence, an unspecified model, with factor loading of the slope fixed at 0 for time 1 

and at 1 for time 2, and freely estimated the loadings for time 3 and time 4, was tested 

(model 6, Figure 4.12). The results revealed that the model had an acceptable fit to the 

observed data, 2(3) = 4.386, p = .223, CFI = .998, TLI = .996, SRMR = .138, and 

RMSEA = .050 with 90% CI.000.142, p = .401. The results of Satorra-Bentler scaled 

chi-square difference test between model 5 and model 6 was statistically significant, the 

corrected 2 = 141.864, df = 2, p < .001 (Colwell, 2013). The results supported that the 

change of WC during the first six months was better described by a nonlinear model than 

a linear one. 

 

Figure 4.12 Model 6—The unspecified model of waist circumference 

Note. WC: Waist circumference. 
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Modeling interindividual change. Predictors were added into the model to 

estimate interindividual differences in change. The correlations between WC and 

demographic, anthropometric, psychosocial, and behavioral variables in the theoretical 

model were examined using Pearson correlation coefficients and the results were 

presented in Appendix K. Only age and variables with significant correlation (Tables 

4.35) to the outcome variables were included in the model.  

Four time-invariant variables, including GWG, prepregnancy BMI, parity, and 

education, were significantly related to WC. Age was included in the model as a 

covariate for controlling the effect of age. One time-varying variable, health self-efficacy, 

was significantly associated with WC. The goodness-of-fit indices for the final model 

(model 7) were 2(17) = 23.868, p = .123, CFI = .994, TLI = .987, SRMR =0.069, and 

RMSEA = .047 with 90% CI .000.088, p = .500. The results indicated that the final 

model had a good fit to the observed data. The model-fit indices for three WC models are 

summarized in Table 4.36. 
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Table 4.35 Correlation Coefficients Between Predictors and Waist Circumference 

WC1 WC2 WC3 WC4 GWG Age Pre-BMI Parity Edu CS 

WC1 1 

WC2 .842** 1 

WC3 .821** .905** 1 

WC4 .769** .859** .899** 1 

GWG .320** .204** .142 .027 1 

Age .096 .144* .140 .171* -.085 1 

Pre-BMI .713** .796** .824** .839** -.170* .160* 1 

Parity -.006 .145* .124 .110 -.246** .341** .236** 1 

Edu -.103 -.156* -.154* -.115 -.212** .060 -.027 -.089 1 

CS .251** .238** .208** .228** .087 .278** .158* .125 -.120 1 

Note. 1-4: Time 1 - time 4; CS: Cesarean delivery; Edu: education; GWG: Gestational weight gain; Pre-BMI: Prepregnancy 

body mass index; WC: Waist circumference. 

* p < .05; ** p < .01; *** p < .001. 
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Table 4.36 Summary of Goodness-of-Fit Indices for Growth Models of Waist Circumference 

Model  x2 df p 
Scaling 

Correction 
Factor 

CFI TLI SRMR RMSEA 
90% C.I. 
RMSEA 

AIC 

Model 1 173.388 5 < .001 1.198 .743 .691 .571 .427 .373–.482 4377.21 

Model 2 4.386 3 .223 1.042 .998 .996 .138 .050 .000–.142 4178.01 

Model 3 23.868 17 .123 1.029 .994 .987 .069 .047 .000–.088 4861.30 

 

  



 
 

152 
 

The latent growth models of WC could be expressed as equation [4.10] to [4.113]. 

WCti = 0i + 1i ti + ti                                                                                                 [4.10] 

Given that: 

0i = 0 + 01Agei + 02 CSi + 03GWGi  + 04BMIi + 05Parityi + 06Collegei+ 0i       [4.11] 

1i =1 + 11Agei + 12 CSi + 13GWGi  + 14BMIi + 15Parityi + 16Collegei+ 1i        [4.12] 

GWGi  = 0 + 1BMIi + 2Parityi + 3Collegei+ 5i                                                     [4.13] 

Substituting equation [4.13] into equation [4.11], then we got 

0i = 0 + 01Agei + 02 CSi + (03*0 + 03*1BMIi + 03* 2Parityi + 03*3Collegei+ 

03*5i) + 04BMIi + 05Parityi + 06Collegei+ 0i                                                          [4.14] 

Rearranging equation [4.14] 

0i = 0 + 03*0 + 01Agei + 02 CSi + (03*1+ 04) BMIi + (03* 2+ 05) Parityi  + 

(03*3+ 06) Collegei + 03*5i + 0i                                                                                [4.15] 

Substituting equation [4.13] into equation [4.12], then we got 

1i = 1 + 11Agei + 12 CSi + (13*0 + 13*1BMIi + 13* 2Parityi + 13*3Collegei+ 

13*5i) + 14BMIi + 15Parityi + 16Collegei+ 1i                                                          [4.16] 

Rearranging equation [4.14], then 

1i = 1 + 13*0 + 11Agei + 12 CSi + (13*1+ 14) BMIi + (13* 2+ 15) Parityi  + 

(13*3+ 06) Collegei + 13*5i + 1i                                                                                [4.17] 

Substituting equation [4.15] and equation [4.17] into equation [4.10], then we can 

get the equation for final full model for WC: 
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WCti = 0 + 03*0 + 01Agei + 02 CSi + (03*1+ 04) BMIi + (03* 2+ 05) Parityi  + 

(03*3+ 06) Collegei + 03*5i + 0i +[ 1 + 13*0 + 11Agei + 12 CSi + (13*1+ 14) 

BMIi + (13* 2+ 15) Parityi  + (13*3+ 06) Collegei + 13*5i + 1i] ti + ti                

[4.18]                

Note. Age: mother's age at time 1 (postpartum hospitalization); BMI: prepregnancy body 

mass index; CS: method of delivery (1 = cesarean delivery, 0 = vaginal delivery); 

Parity (1 = multiparas, 0 = primiparas); College: Women's education (1 = with a 

bachelor's degree or higher, 0 = less than bachelor's degree).  

                                               

Using Mplus TECH4, we could found that the estimated mean latent intercept 

was 87.740 and the estimated mean latent slope was -7.289. There was an overall positive 

latent intercept, meaning that mothers had a larger waist circumference at postpartum 

hospitalization than before pregnancy. There was an overall negative latent slope, which 

meant that  mothers' waist circumference decreased over time. The larger the slope was, 

the slower the waist circumference decreased.  

Table 4.37 presents the parameter estimates for the final latent growth model of 

waist circumference. The direct, indirect, and total effects of predictors on the latent 

intercept (initial status) and latent slope of WC model are presented in Table 4.38. 

GWG had a significantly positive effect on the initial status of WC, indicating that 

women who had higher GWG tended to have greater WC at postpartum hospitalization. 
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In addition, GWG had a significantly negative effect on the change rate of WC, 

indicating that women who had higher GWG tended to have a faster decrease in WC 

during the first six months postpartum. 

Cesarean delivery had a positive effect on the initial status of WC (.12, p =.008) 

but not on the change rate of WC (–.09, p =.39), indicating that women who had a 

cesarean section tended to have larger WC at hospitalization, but cesarean delivery was 

not associated with the change rate of WC. Age was not significantly associated with the 

initial status or the change rate of WC. 

The total effect of prepregnancy BMI on the initial status of WC was .78, 

including a direct effect of .86 (p< .001) and an indirect effect of –.083 (p =.032), 

meaning that women with higher prepregnancy BMI had higher WC at postpartum 

hospitalization. However, the prepregnancy BMI had a negative direct  effect (–.09) and a 

positive indirect effect of .18 resulted in the total effect of prepregnancy BMI on the 

change rate of WC was .09. The total effect of prepregnancy BMI is positive, meaning 

that women with higher BMI had slower decrease in WC during the first six months 

postpartum after controlling for GWG.  

Parity had a negative direct effect of –.078 (p = .105) and a negative indirect 

effect of –.117 (p =.003) that contributed to a –.195 total effect on the initial status of 

WC. The indirect effect was significantly mediated by GWG. After taking GWG into 

account, multiparous women (coded as 1) had smaller WC than primiparous women 

(coded as 0) at postpartum hospitalization The direct effect of parity was .045 (p =.690), 
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and the indirect effect of parity through GWG was .125 (p =.011). The total effect on the 

change rate of WC was .17, indicating that multiparous women a slower decreasing rate 

in WC than primiparas during the first six months postpartum after controlling for GWG.   

The direct effect of college education was –.013, and the indirect effect, which 

was mediated by GWG, was –.124 on the initial status of WC. The total effect of college 

education on the initial status of WC was .137, indicating that women with a bachelor's 

degree (coded as 1) tended to have smaller WC than those who did not have a bachelor's 

degree at hospitalization. The total effect of college education on the change rate of WC 

was –.087, which consisted of a significant direct effect (–.22) and a significant indirect 

effect (.133) that was mediated by GWG. Overall, after controlling for GWG, women 

with a bachelor's degree tended to have a faster decrease in WC than those who did not 

have a bachelor's degree during the first 6 month postpartum. 

The final unstandardized and standardized models are shown in Figure 4.13 and 

Figure 4.14. After controlling for age, GWG, parity, prepregnancy BMI, education, and 

method of delivery, there were still significant variations among participants in the initial 

WC (p = .005) and the change of WC (p = .030). The final model explained 84.1% of the 

variance in WC at postpartum hospitalization and 38.1% of the variance in the overall 

change rate in WC during the first six months postpartum. 
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Table 4.37 Parameter Estimates for Final Latent Growth Model of Waist Circumference 

 
 

Unstandardized 
estimates 

SE Standardized 
estimates 

p 

Mean structure 

Latent Growth Factor 
Intercept 

    

IS 87.620 .645 12.039 < .001 

LS -6.625 .542 -2.857 < .001 

Predictor Intercept     

GWG 2.213 .694 .488  .001 

     

Time Structure 

Time 1 0.000 – .000 – 

Time 2 1.000 – .302 – 

Time 3 1.356 0.046 .406 <.001 

Time 4 1.625 0.060 .456 <.001 

 

Covariance structure 

Direct effects 

  IS    

Age IS .004 .080 .003 .955 

CS IS 1.778 .674 .120 .008 

GWG IS .807 .088 .502 <.001 

BMI IS 1.885 .080 .863 <.001 

Parity IS -1.144 .707 -.078 .105 

College_Edu IS -.186 .645 -.013 .773 

  LS 

AgeLS .016 .069 .028 .820 

CSLS -.0441 .514 -.094 .390 

GWGLS -.275 .060 -.537 <.001 
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Table 4.37 Parameter Estimates for Final Latent Growth Model of Waist Circumference 

(Continued) 

 
 

Unstandardized 
estimates 

SE Standardized 
estimates 

p 

BMILS .126 .071 .180 .077 

ParityLS .208 .522 .045 .690 

College_EduLS -1.028 .494 -.220 .037 

  GWG 

BMIGWG -.224 .101 -.165 .027 

ParityGWG -2.125 .660 -.233 .001 

College_EduGW
G 

-2.261 .668 -.248 .001 

Indirect effects     

BMIGWGIS -.181 .084 -.083 .032 

ParityGWGIS -1.715 .578 -.117 .003 

College GWG 
IS 

-1.824 .587 -.124 .002 

BMIGWGLS .062 .031 -.089 .046 

ParityGWGLS .584 .229 .125 .011 

College GWG 
LS 

.622 .248 .133 .012 

Measurement error 
variance 

    

WC1 10.620 2.948 .167 <.001 

WC2 6.452 1.080 .109 <.001 

WC3 4.932 1.119 .082 <.001 

WC4 10.162 1.760 .149 <.001 

GWG 17.526 2.038 .854 < .001 

Disturbances and 
covariance 

    

IS 8.413 3.003 .159 .005 

LS 3.331 1.536 .619 .030 

IS with LS -2.267 2.019 -.428 .262 
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Table 4.37 Parameter Estimates for Final Latent Growth Model of Waist Circumference 

(Continued) 

 
 

Unstandardized 
estimates 

SE Standardized 
estimates 

p 

Explained Variance R2 

 Estimate SE  p 

Observed Variable 

WC1 .833 .051  <.001 

WC2 .891 .021  <.001 

WC3 .918 .020   <.001 

WC4 .851 .030  <.001 

GWG .146 .047   .002 

Latent Variable 

IS .841 .049  <.001 

LS .381 .137  .005 

Note. Age, GWG, prepregnancy BMI were grand mean centered; BMI: Prepregnancy 

body mass index; College_Edu: College education; CS: Cesarean delivery; GWG: 

Gestational weight gain; IS: Initial status; LS: Latent slope; WC: Waist circumference.  



 
 

 159

Table 4.38 Standardized Direct, Indirect, and Total Effects of Predictors on Latent 

Intercept and Latent Slope of Waist Circumference 

 Direct Effect Indirect Effect Total Effect 

Latent Intercept (Initial Status) 

AGE .003 – .003 

CS .120 – .120 

GWG .502 – .502 

BMI .863 -.083 .780 

Parity -.078 -.117 -.195 

College_Edu -.013 -.124 -.137 

Latent Slope 

AGE .028 – .028 

CS -.094 – -.094 

GWG -.537 – -.537 

BMI .180 -.089 .091 

Parity .045 .125 .170 

College_Edu -.220 .133 -.087 

Note. BMI: Prepregnancy body mass index; College_Edu: College education; CS: 

Cesarean delivery; GWG: Gestational weight gain; IS: Initial status; LS: Latent slope; 

WC: Waist circumference. 
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Figure 4.13 Untandardized latent growth model for waist circumference during the 

first six months postpartum 

Note. BMI: Body mass index; CS: Cesarean delivery; GWG: Gestational weight 

gain; WC: Waist circumference. 
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Figure 4.14 Standardized latent growth model for waist circumference during the first six 

months postpartum   

Note. BMI: Body mass index; CS: Cesarean delivery; GWG: Gestational weight gain; 

WC: Waist circumference. 
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Question 5: What were the prevalences of substantial PWR (retain 5 kg), 

overweight (24 ≤ BMI < 27), obesity (BMI > 27), and central obesity (waist 

circumference  80 cm) during the first six months postpartum? 

Hypothesis 5.1: The prevalence of substantial PWR, overweight, obesity, and 

central obesity decreased over time, and the prevalences of overweight, obesity, and 

central obesity were higher at 6 months postpartum than at prepregnancy.  

Table 4.45 displays the prevalence of PWR. The prevalence of substantial PWR 

decreased over time; however, 44 (23.6%) women still retained 5 kg or more and 6 

(3.2%) women even retained 10 kg or more at 6 months postpartum (Table 4.39). Using a 

chi-square test to examine the prevalence of substantial PWR (retained 5 kg or more), the 

results indicated that the prevalence significantly differed from time 1 to time 4, x2(3) = 

164.93, p < .001.    

Table 4.39 Prevalence of Weight Retention during the First Six Months Postpartum 

 
Hospitalization 

(N =200) 

6 weeks 

postpartum 

(N =188) 

3 months 

postpartum 

(N =190) 

6 months 

postpartum 

 (N =186) 

No retained weight 3 (1.5%) 10 (5.3%) 22 (11.6%) 38 (20.4%) 

Retained weight < 5 kg 25 (12.5%) 79 (42.0%) 94 (49.5%) 104 (55.9%) 

Retained weight ≥ 5 kg 

and < 10 kg 
98 (49.0%) 78 (41.5%) 64 (33.7%) 38 (20.4%) 

Retained weight ≥ 10 kg 74 (37.0%) 21 (11.2%) 10 (5.3%) 6 (3.2%) 
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The prevalence of overweight and obesity is shown in Table 4.40. At 6 months 

postpartum, 34 (18.3%) women were classified as overweight and 24 (12.9%) women 

were classified as obese using the criteria of the DOH, a number that was higher than the 

prevalence of overweight and obesity before pregnancy (Table 4.40). A chi-square test 

was used to examine the prevalence of overweight and obesity. The results indicated that 

the prevalence of overweight (including obese) was significantly higher at postpartum 

hospitalization, x2(1) = 80.91, p < .001, than at prepregnancy. In addition, the prevalence 

of overweight (including obese) was significantly higher at 6 weeks postpartum, x2(1) = 

29.13, p < .001, 3 months postpartum, x2(1) = 16.79, p < .001, and 6 months postpartum, 

x2(1) = 5.77, p =.016, than at prepregnancy.   

Table 4.40 Prevalence of Overweight and Obesity during the First Six Months 

Postpartum 

 
Prepregnancy 

(N =200) 

Hospitalization 

(N =200) 

6 weeks 

postpartum

(N =188) 

3 months 

postpartum 

(N =190) 

6 months 

postpartum 

(N =186) 

UW & NW 159 (79.5%) 70 (35.0%) 101 (53.7%) 115 (60.5%) 128 (68.8%) 

OW 25 (12.5%) 74 (37.0%) 60 (31.9%) 49 (25.8%) 34 (18.3%) 

OB 16 (8.0%) 56 (28.0%) 27 (14.4%) 26 (13.7%) 24 (12.9%) 

Note. NW: normal weight, body mass index ≥ 18.5 and < 24.0; OB: Obesity, body mass 

index ≥ 27.0; OW: Overweight, body mass index ≥ 24.0 and < 27.0; UW: Underweight, 

body mass index < 18.5. 
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The prepregnancy WC was self-reported. Some women had ordered shapewear, 

which was made according to their measurements before pregnancy and had measured 

their waist circumferences for that reason. However, most of the participants had not 

actually measured their WCs before pregnancy and reported their WCs according to their 

clothing sizes. Some did not really remembered their prepregnancy WCs and did not 

wear fitted clothes; 16 of them did not report their prepregnancy WCs. Therefore, the 

prepregnancy WC data was less reliable than the WC measured during postpartum. 

According to the self-reported prepregnancy WC,15 women were classified as having 

central obesity. Forty-one (22.0%) women were classified as having central obesity at 6 

months postpartum (Table 4.41). The results of the chi-square test indicated that the 

prevalence of central obesity was significantly higher at postpartum hospitalization, x2(1) 

= 204.68, p < .001, 6 weeks postpartum, x2(1) = 54.49, p < .001, 3 months postpartum, 

x2(1) = 30.89, p < .001, and 6 months postpartum, x2(1) = 13.90, p < .001, than at 

prepregnancy. 

Table 4.41 Prevalence of Central Obesity during the First Six Months Postpartum 

 
Prepregnancy 

(N =184) 

Hospitalization 

(N =200) 

6 weeks 

postpartum 

(N =188) 

3 months 

postpartum 

(N =190) 

6 months 

postpartum 

(N =186) 

Central Obesity 15 (8.2%) 162 (81.0%) 79 (42.0%) 59 (31.1%) 41 (22.0%) 

Not central 

obesity 
169 (91.8%) 38 (19.0%) 

109 

(58.0%) 
131 (68.9%) 145 (78.0%) 

Note. Central obesity: Waist circumference ≥ 80 cm.  
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Further examination of the prevalence of two weight-related risks—substantial 

PWR and overweight—revealed that 116, 56, 39, and 23 women, respectively, at 

hospitalization, 6 weeks, 3 months, and 6 months postpartum, had both weight-related 

risks (Table 4.42 & Figure 4.15). 

Table 4.42 Prevalence of Weight Related Risks during 6 Months Postpartum 

 

Prepregnancy 
Hospitalization 

(N =200) 

6 weeks 

postpartum 

(N =188) 

3 months 

postpartum 

(N =190) 

6 months 

postpartum 

 (N =186) 

Low risk 159  

(79.5%) 

14  

(7.0%) 

58 

(30.9%) 

80  

(42.1%) 

107  

(57.5%) 

Substantial 
PWR 

– 
56  

(28.0%) 

43 

(22.9%) 

35  

(18.4%) 

21 

(11.3%) 

Overweight 41 

(20.5%) 

14  

(7.0%) 

31 

 (16.5%) 

36 

(18.9%) 

35  

(18.8%) 

2 Risks 
– 

116  

(58.0%) 

56  

(29.8%) 

39  

(20.5%) 

23 

(12.4%) 
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A chi-square test was used to examine the difference in prevalences of substantial 

PWR, overweight and obesity, and central obesity between primiparous and multiparous 

women.  

Substantial PWR 

Primiparous women were at higher risks for substantial PWR at hospitalization , 

x2(1) =15.79, p < .001, at 3 months postpartum, x2(1) = 5.34, p = .021, and at 6 months 

postpartum, x2(1) = 4.94, p = .026, than multiparous women (Table 4.43). However, the 

difference in prevalence of substantial PWR between primiparous and multiparous 

women was not significant at 6 weeks postpartum.  

Overweight and Obesity 

Higher prevalences of BMI ≥ 24 (x2(1) =7.89, p= .005) and obesity (x2(1) =4.32, 

p= .038) were found in multiparous women before pregnancy than in primiparous 

women. However, the prevalence of overweight and obesity was not significantly 

different between primiparous and multiparous women (Table 4.43).   

Central Obesity 

Multiparous women had a higher prevalence of central obesity at prepregnancy 

and every postpartum time points than primiparous women; however, the differences 

were not significant at hospitalization, 3 months, or 6 months postpartum (Table 4.43).   
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Table 4.43 Chi-Square Test of Weight-Related Risks during 6 Months Postpartum for 

Primiparous and Multiparous Women 

 

N 
Pirmiparas 

N (%) 

Multiparas 

N (%) 
x2 p 

Risks of Substantial PWR (Retained 5 kg) 

Hospitalization 200 106 (94.6) 66 (75.0) 15.79 < .001 

PP 6 weeks 188 60 (57.1) 39 (47.0) 1.92 .166 

PP 3 months 190 49 (46.2) 25 (29.8) 5.34 .021 

PP 6 months 186 31 (29.8) 13 (15.9) 4.94 .026 

Risks of Overweight or Obesity (BMI ≥ 24.0) 

Prepregnancy  200 15 (13.4) 26 (29.5) 7.89 .005 

Hospitalization 200 71 (63.4) 59 (67.0) .29 .591 

PP 6 weeks 188 45 (42.9) 42 (50.6) 1.12 .290 

PP 3 months 190 37 (34.9) 38 (45.2) 2.09 .148 

PP 6 months 186 28 (26.9) 30 (36.6) 2.00 .158 

Risks of Obesity (BMI ≥ 27.0) 

Prepregnancy  200 5 (4.5) 11 (12.5) 4.32 .038 

Hospitalization 200 30 (26.8) 26 (29.5) .19 .666 

PP 6 weeks 188 9 (8.6) 18 (21.7) 6.48 .011 

PP 3 months 190 9 (8.5) 17 (20.2) 5.48 .019 

PP 6 months 186 9 (8.7) 15 (18.3) 3.79 .052 
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Table 4.43 Chi-Square Test of Weight-Related Risks during 6 Months Postpartum for 

Primiparous and Multiparous Women (Continued) 

 

N 
Pirmiparas 

N (%) 

Multiparas 

N (%) 
x2 p 

Risks of Central Obesity (WC ≥ 80.0) 

Hospitalization 200 90 (80.4) 72 (81.8) .07 .794 

PP 6 weeks 188 36 (34.3) 43 (51.8) 5.84 .016 

PP 3 months 190 28 (26.4) 31 (36.9) 2.41 .121 

PP 6 months 186 19 (18.3) 22 (26.8) 1.96 .162 

Note. BMI: Body mass Index; PP: Postpartum; PWR: postpartum weight retention; WC: 

Waist circumference. 

SUMMARY 

A total of 200 women participated in the study. The mean age of the sample was 

31.19 years. The majority of the participants were married (98.0%), had a college degree 

(52.5%), and had a full-time job (64.5%). The mean GWG was 13.76 kg. The mean 

PWRs were 9.13, 5.32, 4.07, and 2.73 kg at hospitalization, 6 weeks, 3 months, and 6 

months postpartum, respectively. About 80% of the participants still retained some 

weight at 6 months postpartum and 24% retained 5 kg or more. The retained weight 

contributed to the prevalence of overweight (including obesity) increased from 20.5% 

before pregnancy to 31.2% at 6 months postpartum. The prevalence of women had two 

weight-related risks—substantial PWR and overweight— was 12.4%. Primiparous 
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women had higher risk of substantial PWR and lower risk of obesity than multiparous 

women. 

The mean waist circumference of the participants decreased over time from 87.48 

cm at hospitalization to 75.74 cm at 6 months postpartum. The WC at 6 months 

postpartum was about 5 cm greater than prepregnancy WC. The prevalence of women 

with central obesity condition increased from 8.2% at prepregnancy to 22.0% at 6 months 

postpartum.  

The proposed LGC models for PWR in SEM were tested. GWG was the most 

influential factor of the initial PWR and the change rate of PWR. Doing the month in a 

clinic or a postpartum care center was related to the PWR at hospitalization, but not 

related to the change rate in the PWR. Prepregnancy BMI, parity, and having a college 

degree had significant indirect effects and total effects on the initial PWR and the change 

rate of PWR through GWG. Breastfeeding and work status had a protective effect on 

PWR. There were still significant variations among participants in the initial PWR and 

the change rate of PWR after controlling for the predictors in the LGC model. The final 

model explained 91.5% of the variance in weight retention at postpartum hospitalization 

and 33.9% of the variance in overall change rate in PWR during the first six months 

postpartum. 

The results of the LGC model of WC showed that prepregnancy BMI was the 

most influential predictor of WC at postpartum hospitalization, but GWG was the most 

influential factor of the change rate of WC. The effects of prepregnancy BMI, parity, and 
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education on the initial WC and the change rate of WC were mediated by GWG. There 

were significant variations among participants in the initial WC and the change rate of 

WC after taking into account the effects of the predictors in the model. The final model 

explained 84.1% of the variance in WC at postpartum hospitalization and 38.1% of the 

variance in the overall change rate in WC during the first six months postpartum. 

Psychosocial variables, such as perceived stress, self-esteem, depression, self-

efficacy, and social support were unrelated to the initial status and the growth rate of 

PWR and WC.  
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Chapter 5: Summary, Discussion, and Conclusion 

This chapter provides a summary of the study as well as a discussion of the 

sample, methodology, and findings. In addition, recommendations and implications for 

nursing practice and future research are suggested.  

STUDY SUMMARY 

The purposes of this longitudinal study were to explore the changes in body 

weight and WC during the first six months postpartum in women in Taiwan and to 

identify the explanatory factors of PWR and of WC. A theoretical framework that 

incorporated Bandura’s social learning theory and results of the literature review was 

used to guide this study. In the framework, the personal characteristics (such as age, 

parity, education, work status, and prepregnancy BMI), psychosocial characteristics (such 

as self-efficacy, perceived stress, depression, and social support), and behavioral 

characteristics (such as exercise, dietary, and breastfeeding) were presumed to influence 

changes in PWR and WC.  

A nonprobability sample of 200 women was recruited from the postpartum unit of 

three clinics in Tainan City, Taiwan. The inclusion criteria were as follows: (1) 18 years 

or older; (2) delivered a singleton and full-term healthy baby (gestational age ≥ 37 weeks) 

within the last week; (3) did not have complications during pregnancy, delivery, or 

postpartum periods; (4) could read Chinese; and (5) consented to participate. A total of 

188, 190, and 186 women continuously participated in this study at 6 weeks, 3 months, 
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and 6 months postpartum, respectively. The period of data collection encompassed about 

one year and eight months, from May 2011 to January 2013. 

Body weight and waist circumference were measured and self-reported 

questionnaires were administered at each point in time. Body weight was measured to 0.1 

kg using a Tanita UM–070 digital scale, and WC was measured using a nonelastic tape at 

mid-distance between the last rib and the iliac crest. The six questionnaires used in this 

study included (1) the modified Health Self-Efficacy Scale for measuring nutrition and 

physical exercise-related self-efficacy,(2) the Rosenberg’s Self-Esteem Scale for 

measuring the women’s attitude toward themselves, (3) the Edinburgh Postnatal 

Depression Scale for assessing symptoms of emotional distress, (4) the Perceived Stress 

Scale for assessing the degree to which the women perceived their lives as stressful, (5) 

the Interpersonal Support Evaluation List-12 for measuring the perceived availability of 

social support, and (6) a demographic questionnaire for collecting the participants' age, 

parity, education level, marital status, work status, whether this pregnancy was planned or 

not, methods of feeding, duration of breast-feeding, the place of doing the month, 

caregiver during doing the month, smoking, income, feeling about body weight, 

frequency of meals, frequency of snacks, and changes in amount and frequency of dietary 

intake, exercise, and sleep. The completion time for each data collection was about 30 

minutes. Data were analyzed using the SPSS 19.0 for Windows. The proposed latent 

growth models for PWR and WC in SEM were tested using MLR estimation in Mplus 

6.12.  
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The mean prepregnancy body weight was 55.84 kg, and the mean prepregnancy 

BMI was 21.79 kg/m2. According to the criteria of DOH, the majority of the participants 

(66.0%) were in the NW category, 13.5% of the participants were in UW, 12.5% were in 

OW, and 8% were in OB categories. The mean GWG was 13.76 kg. About one third of 

the sample gained excessive weight according to the recommendations of the IOM 

(2009).  

The mean PWR decreased over time from 9.13 kg at hospitalization to 2.73 kg at 

6 months postpartum. Approximately 24% of the participants still retained 5 kg or more 

at 6 months postpartum. The prevalence of overweight (or obesity) increased from 20.5% 

at prepregnancy to 31.2% at 6 months postpartum. The prevalence of women who had 

two weight-related risks—substantial PWR and overweight—was 12.4%. The mean WC 

of the participants decreased over time from 87.48 cm at hospitalization to 75.74 cm at 6 

months postpartum. The mean WC at 6 months postpartum was about 5 cm greater than 

the mean WC at prepregnancy. The prevalence of women with central obesity (WC ≥ 80 

cm) increased from 8.2% at prepregnancy to 22.0% at 6 months postpartum.  

Psychosocial factors were related to PWR at specific postpartum time points but 

were not related to the overall changes in PWR. When the psychosocial variables were 

included in the LGC model, the effects of those variables were not significant. Therefore, 

all of the psychosocial variables were excluded from the LGC model of PWR.  
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The overall goodness-of-fit for the LGC model of PWR indicated that the model 

fit the observed data well. GWG was the most influential factor on the initial PWR 

(standardized coefficient = .938) and the change rate of PWR (standardized coefficient 

= –.576). Age was not significant related to the initial PWR or the change rate of PWR. 

After adjusting for the effects of age, GWG, and other variables in the model, doing the 

month in a clinic was related to less PWR at postpartum hospitalization but was not 

related to the change rate in the PWR during the first 6months postpartum. Prepregnancy 

BMI, parity, and having a college degree had significant indirect effects and total effects 

on the initial PWR and the change rate of PWR, and the effects were mediated by GWG. 

Breast-feeding and work status had protective effects on PWR. There were still 

significant variations among participants in the initial PWR and the change rate of PWR 

after controlling for the predictors in the LGC model. The final model explained 91.5% 

of the variance in weight retention at postpartum hospitalization and 33.9% of the 

variance in the overall change rate in PWR during the first six months postpartum. 

The results of the LGC model of WC showed that prepregnancy BMI was the 

most influential predictor (standardized coefficient = .863) on WC at postpartum 

hospitalization. Higher prepregnancy BMI was associated with larger WC at 

hospitalization after controlling for other predictors. GWG had a significant effect 

(standardized coefficient = .502) on WC at postpartum hospitalization and was the most 

influential factor (standardized coefficient = –.537) in the change rate of WC. Higher 

GWG was associated with larger WC at postpartum hospitalization and slower change in 
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WC during the first six months postpartum after taking the effects of other variables into 

account. Prepregnancy BMI, parity, and education had significant indirect effects and 

total effects on the initial WC and the change rate of WC, and the indirect effects were 

mediated by GWG. There were significant variations among participants in the initial 

WC and the change rate of WC after adjusting for the predictors in the model. According 

to the Pearson correlation coefficients, eating snack and health self-efficacy were 

associated with WC at several time points. However, after including other variables in the 

model, eating snack and health self-efficacy were no longer significantly related to the 

initial WC and the change rate of the WC; therefore, they were excluded from the final 

model. The final LGC model explained 84.1% of the variance in WC at postpartum 

hospitalization and 38.1% of the variance in the overall change rate in WC during the 

first six months postpartum. 

DISCUSSION 

Sample  

According to the national report of characteristics of newborns' mothers in 2011, 

the mean age of Taiwanese mothers was 31.02 years, and 52.4% of them were primiparas 

(Ministry of the Interior of Taiwan, 2012). The mean age of the sample in this study was 

31.19 years, and 56% of them were primiparas, data that were similar to the national data 

in 2011. However, a higher percentage of the participants in this study had a bachelor’s 

degree (52.5%) than the mean percentage of Taiwanese newborns' mothers (41.4%) in 
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2011. In addition, participants in this study had a higher cesarean delivery rate (41.0%) 

than the mean cesarean rate (36.5%) of overall deliveries in Taiwan in 2011 (DOH, 

2012).  

Methodology Issues  

Statistical Power 

Statistical power is important to the latent growth model in order to be able to 

correctly rejecting a false null hypothesis (Preacher, Wichman, MacCallum, & Briggs, 

2008). The statistical power was analyzed using the calculator of Preacher and Coffman 

(2006) to compute the power involving the RMSEA fit index. The sample size of the 

final model of PWR was 169, and the degree of freedom was 44. Setting alpha level 

= .05, sample size = 169, degree of freedom =44, null hypothesis RMSEA (0, good fit) = 

0.05, and alternative hypothesis RMSEA (1, poor fit) = 0.10, the estimated power of the 

close fit for the PWR model was .96. The study had an appropriate statistical power.  

The same method was applied for calculating power for the WC model. The 

sample size of the final model of WC was 181, and the degree of freedom was 17. To test 

the close fit of the model by setting alpha level = .05, sample size = 181, degree of 

freedom = 17, null hypothesis RMSEA (0) = 0.05, and alternative hypothesis RMSEA 

(1) = 0.10, the estimated power for WC model was .74. The statistical power was 

acceptable.  
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Influence of the Setting 

The sample of the study was recruited mainly from three clinics in Tainan City, 

Taiwan. The majority of the participants lived in Tainan City, but several participants 

lived in cities next to Tainan City, such as Kaohsiung or Chaiyi City. Thirteen 

participants were not recruited from the clinics. They contacted the investigator using the 

telephone number in the study flyer and were identified as others in this study. All of the 

participants were from the Southern Taiwan area. Hence, the results may mainly 

represent the PWR and WC in women in the Southern Taiwan area.  

Further examining the differences in the baseline data among participants 

recruited from different settings (three clinics and other resources), the results revealed 

that most of the characteristics of the participants from different resources were not 

statistically different. Parity was significantly different among different clinics, x2 (3) = 

10.161, p = .017. In clinic A, more multiparas (56.6%) were recruited, while in clinic B 

and C more primiparas were recruited (63.8% and 71.0%). Age was significantly 

different among clinics, F (3, 196) = 3.324, p = .021. Using Tukey's honestly difference 

test (HSD) post-hoc test to examine the difference between clinics, the results showed 

that women recruited from clinic A were older than those from clinic B, mean difference 

= 1.903, S.E. = .640, p = .017, and no other age differences were found. Different levels 

of perceived stress was also found among clinics, F (3, 196) = 3.836, p = .011. Women 

who were recruited from clinic A had lower perceived stress at postpartum 
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hospitalization than women recruited from clinic B (p = .029) and others (p = .048) 

according to the results of Tukey's HSD post-hoc test.  

Table 5.1 Chi-Square Test and One-Way ANOVA in Baseline Data among Participants 

Recruited from Different Settings 

Chi-Square Test x2 value df p 

Parity  10.161 3 .017 

College_edu 3.504 3 .320 

Work Status 9.701a 6 .113 a 

Marital status 5.901a 6 .524 a 

Method of delivery 3.160 3 .368 

GWG categories 11.341 6 .078 

Baby's sex 6.977 3 .073 

One-Way ANOVA F value df p 

Age 3.324 3, 196 .021 

Prepregnancy BMI .138 3, 196 .937 

BMI at 
hospitalization 

2.312 3, 196 .077 

Gestational Weeks .078 3, 196 .972 

PSS 3.836 3, 196 .011 

RSES 1.838 3, 196 .141 

EPDS .910 3, 196 .437 

ISEL-12 1.141 3, 196 .334 

NSE 1.505 3, 196 .215 

PESE 1.953 3, 196 .122 

The differences in outcomes variables among clinics were examined using the 

one-way ANOVA. The results showed that the participants from clinic B had larger PWR 
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at postpartum hospitalization than those from other clinics, mean difference = 3.837, S.E. 

= 1.364, p = .027. In addition, the results revealed that the participants from clinic B had 

larger WC than those from clinic A at postpartum hospitalization, mean difference = 

3.856, S.E. = 1.316, p = .020. Three dummy-coded setting variables were included in the 

LGC models of PWR and WC as a predictor of latent intercept (initial status) to examine 

the influence of settings. The results were that no setting variables were significant. 

Hence, none of the setting variables were included in the final LGC models of PWR and 

WC. 

Table 5.2 Difference Test in Outcome Variables among Participants Recruited from 

Different Settings 

 
F value df p 

Tukey's HSD 
Test 

PWR1 3.536 3, 196 .016 B > other 

PWR2 .518 3, 184 .670  

PWR3 .607 3, 186 .612  

PWR4 .359 3, 182 .783  

WC1 2.970 3, 196 .033 B > A 

WC2 1.227 3, 184 .301  

WC3 .684 3, 186 .563  

WC4 .623 3, 182 .601  

Note. A–Clinic A; B–Clinic B; other–Participants from other resources. 

Another influence of setting was related to the place of doing the month. There 

were no official statistical reports about the prevalence of doing the month in postpartum 

nursing care centers/doing-the-months centers. The three clinics for data collection of this 
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study also offered postpartum care and doing-the-month care. Hence, 54% of the 

participants were doing the month in the clinics/postpartum doing-the-months centers, 

which might be higher than the overall rate of Taiwanese women using such centers. 

Changes in Body Weight 

The graph of the change in PWR (Figure 4.2 and Figure 4.3) and the latent growth 

model supported that the change of PWR was nonlinear, which was consistent with the 

results of a previous study conducted in Taiwan (Lee et al., 2011). The mean PWRs were 

9.13 (SD = 4.65), 5.32 (SD = 3.94), 4.07 (SD = 3.70), and 2.73 (SD = 3.67) kg at 

hospitalization, 6 weeks, 3 months, and 6 months postpartum, respectively. The time 1 

data were collected during postpartum hospitalization—within 7 days postpartum with a 

mean of 3.36 (SD = 1.84) days. To the knowledge of the investigator, there were no other 

studies conducted in Taiwan that reported the early postpartum weight during postpartum 

hospitalization. The result of Cho and colleagues (2011) showed that Korean women 

retained 10.4 kg at 2 days postpartum, which was 1 kg higher than the result of this study. 

Two studies conducted in Taiwan reported the retained weight at 4–5 weeks postpartum 

were 5.92 kg (SD = 3.35) and 5.6 kg (SD = 3.7), respectively (Lee et al., 2011; Liu, 

2011). The amount of retained weight at 6 weeks postpartum in this study, 5.32 kg, was 

comparable with the retained weight of women in prior studies at 4–5 weeks postpartum. 

Liu (2011) reported that the retained weight at 3 months postpartum was 4.1 kg (SD = 

3.4), which was consistent with the result of the current study. The studies conducted in 

Taiwan reported that the mean weight retention at 6 months postpartum was 2.40 to 3.31 
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kg (Huang and Dai, 2007; Lee et al., 2011; Liu, 2011; Lyu et al., 2009). The retained 

weight at each time point of this study was similar to the results of previous studies.    

Schmitt and colleagues (2007) reviewed studies from 1995 to 2005 and reported 

that the mean retained BMI decreased from 2.42 kg/m2 at 6 weeks to 1.14 kg/m2 at 6 

months postpartum. The results of this study showed that the mean retained BMI 

continuously decreased over time from 3.57 kg/m2 (hospitalization) to 2.09 kg/m2 (6 

weeks postpartum), 1.61 kg/m2 (3 months postpartum), and 1.07 kg/m2 (6 months 

postpartum), which was similar to the results of Schmitt and colleagues (2007). 

In a review of 83 studies, about two thirds of women retained some weight that 

was gained during pregnancy at 6 weeks postpartum (Walker et al., 2005). In the current 

study, approximately 95% of women still retained some weight at 6 weeks postpartum, 

which was higher than the results of prior studies. Furthermore, approximately 80% of 

the participants were heavier at 6 months postpartum than they had been before 

pregnancy. The large proportion of women that retained weight at 6 months postpartum is 

particularly noteworthy. Failure to lose gestational weight gained before 6 months 

postpartum was associated with a significantly higher long-term weight gain (8.4 kg 

compared to 2.4 kg) at 8–10 years later (Rooney & Schauberger, 2002) and might 

contribute to the overweight condition in middle age because the mean age of the 

participants was 31.19 years.  
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Factors Related to PWR 

GWG 

Past studies have indicated that excessive GWG is a significant predictor of 

weight retention (Amorim et al., 2007; Linne et al., 2004; Maddah & Nikooyeh, 2009; 

Nehring et al., 2011; Walker et al., 2005). The effect of excessive GWG on long-term 

BMI may last 10–16 years later and even 21 years later (Amorim et al., 2007; Fraser et 

al., 2011; Linne et al., 2004; Mamun et al., 2010; Rooney & Schauberger, 2002). In 

addition, excessive weight gain was a contributor for women’s shifting from thenormal 

weight category to the overweight category (Linne et al., 2003; Mamun et al., 2010).  

However, the criteria for excessive GWG are unclear in Taiwan because the 

English version and Chinese version of the BHP Maternal Health Handbooks offer 

different suggestions for GWG; the former suggests that 10–14 kg of total GWG is 

appropriate, while the latter uses the IOM (1990) recommendations of GWG as 

guidelines of weight gain for women of different body sizes (Table 5.3). In addition, the 

IOM (1990) recommendations for GWG used the BMI cut-off pointsof 19.8, 26.0 and 

29.0, not considered with the cut-off points of overweight and obesity. Then, IOM (2009) 

revised the recommendations based on the WHO cut-off points for BMI categories (Table 

5.3). Using the criteria and making recommendations according to the IOM (1990) 

guidelines of GWG might not be appropriate for Taiwanese women because the BHP 

BMI cut-off points for overweight and obese were 24 and 27, respectively (BHP, 2002). 

Hence, adequate GWGs in the current study were defined using the IOM (2009) 
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recommendations for underweight, normal weight, overweight, and obese groups, but the 

Taiwanese cut-off points were used for BMI categories instead of those used in the 

United States (Table 5.3). This is a temporary expedient since there is no appropriate 

guideline for GWG in Taiwan. 

The mean total GWG in this study was 13.76 kg. The total GWG was used as a 

predictor of PWR in the LGC model. The results of the LGC model of PWR supported 

that GWG is the most influential factor on PWR from early postpartum to 6 months 

postpartum: for women weighing one kilogram higher than the average GWG, their PWR 

at hospitalization increased by 0.94 kg. Women with higher GWGhad a change rate of 

PWR that was slower (lost less weight) during the first 6 months postpartum. To the 

knowledge of the investigator, only one study conducted in Taiwan has tested an LGC 

model of PWR, and that study included weight gain during pregnancy as part of the 

outcomes. Hence, no study was previously conducted in Taiwan testing the effect of 

GWG on the changes in PWR using an LGC model. Most of the studies have examined 

the predictors of PWR at a specific time point in which they were interested.  

Hunag and Dai (2007) also found that GWG was the most significant predictor of 

PWR, explaining 24% of the variance in PWR at 6 months postpartum. Montpetit and 

colleagues (2012) found a result consistent with that of Huang and Dai (2007), but the 

GWG explained 51% of variance in PWR at 6 months postpartum (Montpetit et al., 

2012). These results supported that adequate GWG is essential for preventing PWR and 

long-term weight gain. 
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Up to now, obesity prevention efforts focused on people of middle age and elders 

in Taiwan. The BHP in Taiwan has not given much attention to the influence of GWG on 

long-term weight gain and obesity. GWG recommendations that are tailored to 

Taiwanese people according to specific cut-off points for overweight and obese are 

needed. To develop these recommendations, collecting nationwide data is of great 

urgency.  

Table 5.3 Recommendations for Gestational Weight Gain for Different Weight 
Categories 

  UW NW OW OB 

1990 IOM 

recommendations 

BMI < 19.8 19.8–25.9 26.0–29.0 > 29.0 

Total GWG (kg) 12.5–18  11.5–16.0 7–11.5  ≥ 6  

2009 IOM 

recommendations 

BMI < 18.5 18.5–24.9 25.0–29.9 ≥ 30.0 

Total GWG (kg) 12.5–18  11.5–16.0 7–11.5  5–9  

This Study BMI < 18.5 18.5–23.9 24.0–26.9 ≥ 27.0 

Total GWG (kg) 12.5–18  11.5–16.0 7–11.5  5–9  

Prepregnancy BMI 

Some studies indicated that higher prepregnancy BMI or falling into an upper 

BMI category was associated with lower PWR (Gould Rothberg, Magripes, Kershaw, 

Rising, & Ickovics, 2011; Huang & Dai, 2007; Huang et al., 2010; Liu, 2011; Lyu et al., 

2009; Montpetit et al., 2012), while some results did not support the idea (Chou et al., 

1999; Lai et al., 2011; Onyango et al., 2011; Xuto et al., 2012). The results of this study 
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showed that prepregnancy BMI did not have a significant direct effect on PWR; however, 

it had a significant indirect effect through GWG on both intial status and change rate of 

PWR. The results suggested that women who had higher BMI retained less weight at 

postpartum hospitalization and had a slower decrease in PWR during the first six months 

postpartum. The indirect effect of BMI on PWR has not been tested in previous studies. 

Therefore, prepregnancy BMI may affect PWR directly or indirectly, and future 

researchers are encouraged to examine the indirect effect to gain a comprehensive 

understanding of prepregnancy BMI on PWR. 

Demographic Factors 

Age. Only a few studies have explored the effect of age on PWR. Liu (2011) 

found that women's age had a significant positive effect on PWR at 1 month postpartum 

but was not associated with PWR at 3 months and 6 months postpartum. Lee and 

colleagues (2011) found that age was associated with only prepregnancy body weight, 

not with postpartum weight. Chou and colleagues (1999) found that age had no 

significant effect on PWR. The results of this study supported that age did not have a 

significant effect on either inital status or the changes of PWR. The majority of studies 

included age as a covariate (Fraser et al., 2011; Gunderson et al., 2008; Taveras et al., 

2011). Hence, age was included in the model to take into account of the effect of age on 

PWR.  

Parity. The effect of parity on PWR was inconsistent in the literature. The results 

of a WHO multicenter study showed that, in Brazil and Oman, primiparas lost more 
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weight than multiparas, whereas multiparas lost more weight than primiparas in India and 

Ghana (Onyango et al., 2011). To and Wong (2009) found that multiparas retained more 

weight than primiparas, whereas Maddah and Nikooyeh (2009) had opposite results.  

The results of the current study revealed that parity did not have a significant 

direct effect on either initial status or the change rate of PWR, but the indirect effects on 

both were significant. In total, multiparas had lower PWR (–.215) at postpartum 

hospitalization than primiparas, and the effect of parity on PWR at postpartum 

hospitalization was mainly mediated by GWG. Further examining the relationship 

between GWG and parity found that multiparas had lower GWG than primiparas and 

thus had lower PWR after delivery. The possible reason could be that multiparas had 

previous pregnant experiences and therefore they might have more knowledge and 

experience about appropriate GWG and knew how to control their weight gain during 

pregnancy. The total effect of parity on the change rate of PWR was not significant 

because the positive indirect effect (.137) through GWG cancelled out the negative direct 

effect (–.056). Hence, the effect of parity on the change of PWR became insignificant. 

Lee and colleagues (2011) found that women with higher parity had smaller changes in 

PWR, but the mediation effect of GWG on PWR was not taken into account in their 

study.  

Education. The results of this study suggested that women with a bachelor’s 

degree gained less weight during pregnancy and thus retained less weight at 

hopitalization than those who did not have a bachelor’s degree. In addition, women with 
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a bachelor’s degree had a slower change in PWR (lost weight slower) during the first six 

months postpartum. Past studies have not investigated the effect of education on the 

change rate of PWR, but several studies have reported the effect of education on a 

specific time point of postpartum. However, the results of these studies were inconsistent 

(Althuizen et al., 2011; Hernandez, 2012; Maddah & Nikooyeh, 2009; Ostbye et al., 

2012).  

Work status.Work status was included in the model as a time-varying variable on 

PWR because women are allowed to take 6 months of maternity leave with pay and 

another 18 months of maternity leave without pay in Taiwan. However, many women 

would take only the first 8 weeks of their leave after delivery with full salary. Women's 

work status was based on whether they were actually working outside or in their own 

businesses at the time the data were collected. None of the participants were workingat 

the time 1 data collection point, with no variability; hence, time 1 work status was not 

included in the model. The results suggested that women who worked at time 2 to time 4 

had lower PWR during that time; however, the effect of work status on PWR was 

significant only at 6 months postpartum. Some participants who worked at 6 months 

postpartum had expressed that they needed to lose weight because of the pressure from 

their co-workers' opinions about postpartum weight. The result is consistent with the 

results of Wiltheiss and colleagues (2013)—women who did not work for pay lost less 

weight. The effect of work status on PWR has been little discussed or investigated in 

previous studies.    
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Behavioral Factors 

Breast-feeding. In this study, the investigator included breastfeeding as a time-

varying predictor of the changes of PWR instead of using the weeks of breast-feeding. 

Women who were exclusively breast-feeding or partially breast-feeding were both 

classified as belonging to the breast-feeding group, and women who exclusively formula-

fed their babies were classified as belonging to the non-breast feeding group. The main 

reason for these classifications was that women who were breast-feeding consumed more 

energy no matter whether they were exclusively or partially breast-feeding. The results 

revealed that women who continually breast-fed their babies to 6 weeks, 3 months, and 6 

months postpartum retained less weight at those time points than women who formula-

fed their babies. The results were consistent with those of most previous studies (Baker et 

al., 2008; Kraus, Lovelady, Peterson, Chowdhury, & Ostbye, 2010; Rooney & 

Schauberger,  2002). 

 Results in other studies are inconsistent. In one study, breast-feeding was not 

associated with PWR or substantial PWR (Althuizen et al., 2011), but in another study, a 

fewer number of weeks of breast-feeding was associated with higher PWR (Gould 

Rothberg et al., 2011). In the WHO Multicentre Growth Reference Study, the intensity 

and duration of breast-feeding explained only a little of the variation in weight change 

(Onyango et al., 2011). 

Exercise, diet, and sleep. The results of this study showed that changes in food, 

exercise, and sleep were not associated with PWR. This study tried to measure the 
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perceived change in frequency and amount of exercise; however, it did not measure the 

types and the duration of exercise that might influence the effect of exercise on PWR. In 

addition, this study only measured the perceived change in frequency and amount of food 

in total and did not measure the daily calorie consumption and the kinds of food eaten by 

participants that might also contribute to the non-significant results. The results of 

previous studies revealed that women who were more physically active (Althuizen et al., 

2011; Lovelady, 2011; Ostbye et al., 2012; Rooney et al., 2002; Ruchat et al., 2012), had 

lower energy intake (Althuizen et al., 2011; Bertz et al., 2012; Wiltheiss et al., 2013), and 

slept more (Althuizen et al., 2011; Taveras et al., 2011) had lower PWR. Diet and 

exercise counseling were also found to have a positive effect on reducing PWR or 

promoting weight loss (Althuizen et al., 2012; Colleran & Lovelady, 2012; Craigie, 

Macleod, Barton, Treweek, & Anderson, 2011; Huang et al., 2011). However, the 

majority of the studies were intervention studies; only one counseling intervention study 

was found to have been conducted in Taiwan (Huang et al., 2011). Further exploration of 

the effects of exercise, diet, and sleep on PWR is needed. 

Psychosocial Factors 

Doing the month is a traditional Taiwanese custom, and food and rest are two 

major components of it. Many women choose to stay in a doing-the-month center where 

they are offered special postpartum foods, as well as Chinese medicine, for better 

physical recovery and nutrition supply, and nurses care their newborn babies. The results 

showed that women who did the month in postpartum care centers/doing-the-month 
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centers retained less weight at hospitalization, but the effect of the place of doing the 

month was not significant on the change rate of PWR. Helpers for doing the month, the 

number of days spent doing the month, and food eaten during the month were not 

significantly associated with PWR. To our knowledge, no other studies have examined 

the effect of place for doing the month on PWR. More studies examining the effects of 

doing the month are needed. 

The results of the Pearson correlation showed that health self-efficacy, postpartum 

depression, social support, self-esteem, and perceived stress were not significantly 

associated with PWR. Hunag and colleagues (2010) found that perceived body image 

satisfaction was positively associated with higher PWR at 6 months postpartum for 

women in normal weight and obese BMI categories, but this was not true for women in 

underweight and overweight categories.Self-efficacy was negatively associated with 

PWR for overweight women but not for women in other BMI categories; and depression 

was negatively associated with PWR for normal weight women but not for women in 

other BMI categories. As a result, no consistent pattern of results of the effects of 

psychosocial factors on PWR are found among Taiwanese women.  

Changes in Waist Circumference 

Studies suggested that WC had a stronger relationship with cardiovascular disease 

(CVD) and diabetes mellitus (DM) than BMI (Balkau et al., 2007; Cameron, Magliano, 

& Soderberg, 2012; Siren et al., 2012). In addition, WC was associated with all-cause 

mortality risk regardless of BMI status (Staiano et al., 2012). Studies supported that fat 



 
 

 192

mass and visceral fat area increased at postpartum, even though overall body weight was 

decreased (Cho et al., 2011; Soltani & Fraser, 2000; Schlstrom et al., 1995) and a 

significant amount of fat mass remained in the upper (1.3 ± 1.0 L) and in the lower trunk 

(1.4 ± 1.1 L) at one year postpartum. However, only a few studies had examined the WC 

of postpartum women (Craigie et al., 2011; Ilmonen, Isolauri, Poussa, & Laitinen, 2011 ). 

The results of this current study showed that mean WC decreased over time from 87.48 

(SD = 8.34) at hospitalization to 75.74 cm at 6 months postpartum. The change in WC 

followed a nonlinear trajectory.  

Factors Related to WC 

GWG on WC 

Higher GWG was significantly associated with higher WC at hospitalization and 

a greater decrease in WC during the first six months. Previous study results showed that 

women with excessive GWG had a greater mean WC (5.84 cm) 16 years later than 

women with recommended GWG (Fraser et al., 2011).  

Other Factors 

Prepregnancy BMI was the most influential factor on WC and its change. 

Prepregnancy BMI had both a significant direct effect and indirect effect (through GWG) 

on the initial status and change rate of WC. Women who had higher prepregnancy BMIs 

tended to have larger WCs at postpartum hospitalization and had slower changes in WC.  
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Age was not significantly associated with WC, but it was included in the model as 

a covariate. Parity had a significant negative total effect on initial status and a positive 

total effect on change rate of WC, meaning that mulitiparas women had lower WC at 

hospitalization and had a slower decrease in WC than primiparas did during the first six 

months. The effects mainly come from the indirect effect through GWG because 

multiparas had lower GWG. Research results showed that number of births in 5 years 

after baseline was associated with change in waist circumference (Gunderson et al., 

2004a). Visceral adipose tissue increased by 40% for women with 1 birth and 14% for 

women with 0 births in 5 years (Gunderson et al., 2008). Women who had 1 birth had a 

2.3 cm (6.3 cm vs. 4.0 cm) greater increase in waist circumference and had a greater 

increase in visceral adipose tissue of 18.0 cm2 (27.1 cm2 vs. 9.2 cm2) than women who 

had not given birth in 5 years, adjusted for gain in the total body fat (Gunderson et al., 

2008).  

Having a bachelor’s degree was associated with smaller WC at hospitalization; 

however, the effect was not significant on the change rate of WC during the first six 

months postpartum.  

No other studies have examined the mediation effect of GWG.   

The Prevalence of Substantial PWR, Overweight, Obesity, and Central Obesity 

The distribution of substantial PWR was 86%, 52.7%, 38.9%, and 23.6% at 

hosptialization, 6 weeks, 3 months, and 6 months postpartum, respectively. The 
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prevalence of substantial PWR at 6 weeks postpartum was similar to the result of Walker 

and colleagues’s study (2011). The prevalence of substantial PWR at 6 months 

postpartum was similar to the prevalence of substantial PWR (24.6%) of the study 

conducted in Taiwan (Huang & Dai, 2007).  

The distribution of overweight (including obesity) was 20.5%, 65%, 36.3%, 

39.5%, and 31.2% at prepregnancy, postpartum hosptialization, 6 weeks, 3 months, and 6 

months postpartum, respectively. Using the same cutoff points of BMI categories, the 

prevalence of overweight (including obesity) at prepregnancy and 6 months 

postpartumwas higher than that has been reported in Huang and colleagues's study 

(2010)—18.27% at prepregnancy and 27.57% at 6 months postpatum.  

The distribution of central obesity was 8.2%, 81.0%, 42.0%, 31.1%, and 22.0% at 

prepregnancy, postpartum hosptialization, 6 weeks, 3 months, and 6 months postpartum, 

respectively. The prevalence of central obesity increased about 14% at 6 months 

postpartum.  

Approximately 44.1% of the participants had one of the three kinds of weight-

related risks, 15.6% had two kinds, and 8.6% had three kinds of weight-related risks.   

LIMITATIONS 

The following limitations of this study have been identified:  
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1. The convenient sample was recruited from three clinics in Tainan City, which is 

located in the Southern Taiwan area. Hence, the findings of this study may not be 

generalized to other populations.  

2. The sample of this study was not drawn at random. The subjects needed to agree 

to participate in this study, and this might have induced self-selection bias. It was 

possible that women who had high PWR or no PWR were less likely to 

participate in this study. In addition, women who participated in this study might 

have stronger motivation to lose weight. 

3. There were no experimental manipulations in this study. Hence, causal 

relationships may not be inferred from the data. 

4. The accurate body weight right before pregnancy was unmeasurable because the 

exact timing of pregnancy for each person was unknown. In this study, the self-

reported prepregnancy body weight was used, and that might not accurately 

reflect the true prepregnancy body weight.  

5. Most of the participants had not actually measured their WCs before pregnancy, 

and some of them did not really remembered their prepregnancy WCs. Therefore, 

self-reported prepregnancy WC may not have accurately reflected participants’ 

true waist circumference. 

6. Although the study had a low attrition rate (7%), the results may not be applied to  

women who dropped out of the study. 
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7. The study sample had a higher educational level than the Taiwanese mothers of 

the newborns in 2012 in the general population, thereby limiting the 

generalization of the study findings. 

8. This study did not measure the types and the duration of exercise, daily calorie 

consumption, and the kinds of food eaten by participants that might influence the 

effect of diet and exercise on PWR.  

RECOMMENDATIONS FOR POLICY 

1. The cut-off points of BMI categories for overweight and obesity in Taiwan 

should be made known to the public and consistently used in adult health, maternal 

health, and other fields. 

2. To establish tailored recommendations for GWG according to Taiwan's specific 

definitions of overweight and obese, a nationwide investigation is warranted to identify 

the best balance for maternal and infant outcomes.  

3. The consistency of the different versions of the Maternal Health Handbook 

should be further considered. 

4. Birth certificates and medical records could include prepregnacy weight, GWG 

(weight right before delivery), and body weight after delivery. The data could be included 

in the databases of National Health Insurance (NHI).  
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5. The majority of women did not measure their WC, even though the government 

has used it as an indicator of central obesity for about 10 years. The BHP of the DOH has 

offered a definiton of central obesity and the standard steps for measuring WC. However, 

in nationwide weight-loss campaigns, the BHP urged people only to weigh themselves, 

never advocating the measurement of WC. The BHP should dvocate the routine 

measurement of WC as well as BMI on its official website and Facebook page and 

encourage the media to arouse the public's attention regarding preventing central obesity.   

IMPLICATIONS AND RECOMMENDATIONS FOR NURSING PRACTICE 

The results of the study suggest that GWG is the most important predictor of 

PWR. Prepregnancy BMI is also a significant factor for PWR. Therefore, the 

measurement of body weight during prenatal visits and at check-in into a labor and 

delivery room (if safe and possible) is suggested. Although it is difficult to obtain 

prepregnancy body weight, the body weight measured when the pregnancy is confirmed 

and the self-reported prepregnancy body weight at that time could be good indices.  

Primiparous women had a higher prevalence of substantial PWR because of 

higher weight gain during pregnancy than multiparous women. Hence, nurses should 

suggest weekly and total GWG targets to primiparas and should monitor their weight 

gain during pregnancy regularly.  

About 80% of the participants still retained some weight and about 24% retained 

5 kg or more at 6 months postpartum. The prevalence of overweight (including obesity) 
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was increased from 20% before pregnancy to 31% at 6 months postpartum. About 44% 

of the women had at least one kind of weight-related risk—substantial PWR, overweight, 

or central obesity. These data revealed that about half of these postpartum women needed 

additional help for weight control/weight loss.  

The study revealed that approximately 40% of the participants tried some 

methods to lose weight during postpartum hospitalization, and dietary control and 

exercise were the most frequently used. Nurses in the postpartum units or in the 

postpartum care centers/doing-the-month centers should notice postpartum women's 

needs for weight control during postpartum hospitalization. When offering postpartum 

care, nurses need to (1) assess the estimated calorie requirements of the women, (2) 

consider the calorie intake for the growth of the newborn baby, (3) consider the effect of 

the traditional custom of doing the month, (4) offer appropriate information about healthy 

diets, and (5) design exercise programs that are suited for postpartum women to help 

them get their energy balanced and control their weight in a healthy way. 

The measurement of WC is an inexpensive and convenient method (Balkau et al., 

2007) that could be part of a routine process of preconception care and the first-time 

prenatal visits, postpartum hospitalization, and postpartum follow-up.  

IMPLICATIONS AND RECOMMENDATIONS FOR FUTURE RESEARCH   

Few studies about PWR have been conducted in Taiwan. Among those, ever 

fewer were longitudinal studies. No studies have included waist circumference as an 
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outcome variable in investigating pregnancy-related changes in women's bodies. This 

study incorporates the demographic, physical, psychosocial, and behavioral factors in the 

latent growth models of PWR and WC that offers a more comprehensive view of the 

changes in PWR and WC over time. However, about half of the participants were doing 

the month in postpartum care centers, and half had bachelor’s degrees, facts that limit the 

generalization of the results. In addition, doing the month at postpartum care centers and 

having a bachelor’s degree had a significant effect on PWR. Hence, expending this study 

of the effect of the place of doing the month and education should be considered in future 

studies. 

This study followed-up on women’s PWR only until 6 months postpartum. 

Studies with a longer follow-up period are warranted to understand the effect of 

pregnancy on long-term body weight and WC.   

A sample size of 200 meets the minimum requirement of the latent growth model 

in SEM, and the attrition rate is quite low in this study. However, the power of the LGC 

model of WC is only 0.74. A larger sample size is suggested in future studies to obtain a 

more stable model and better statistical power.  

GWG was the most important factor for PWR and had a mediation effect on the 

relationship between PWR and prepregnancy BMI, parity, and education. Hence, future 

studies should consider the main effect and mediation effect of GWG in research design 

and data analysis, and also consider factors affecting GWG.  
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Prepregnancy body weight and GWG were self-reported in this study. Studies 

could collect the body weight and WC at pregnancy examination or first prenatal visit to 

verify the self-reported data.  

Approximately 57% of the participants tried to lose weight using methods such as 

dietary control, exercise, wearing shapewear, acupuncture, and thread embedding 

therapy, during the first 6 months postpartum. About 20% of the participants used two or 

more methods lose weight. About 23% of women wore shapewear. Advertisements and a 

celebrity endorsement of shapewear might make women believe that wearing it could 

help them lose weight. The effect of shapewear is questionable. More intervention studies 

are needed to examine the effects of the methods for weight loss during the first 6 months 

postpartum.  

Future study should address the types and the duration of exercise that might 

influence the effect of exercise on PWR among Taiwanese women. Furthermore, 

measuring daily calorie consumption, such as using diet diary, including the amount and 

the kinds of food might be helpful for better detecting the effect of dietary on PWR 

among Taiwanese women.  

The total variance explained by the LGC model at the initial status and the change 

rate of PWR were 91.5% and 33.9%.The total variance explained by the LGC model at 

the initial status and the change rate of PWR were 84.1% and 38.1%, respectively. 

Although the LGC models explained the majority of the variance at the initial status, 

about 66% of the variance in the change of PWR and 62% of the variance in the change 
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of WC were unexplained by the model. Further studies are warranted to find other 

important factors. In addition, there was a significant amount of variability among 

participants. Therefore, the individual differences should also be considered in future 

studies. 

SUMMARY 

This chapter summarized the results and discussed the methodological issues, 

statistical power, and findings of this study. Despite some limitations, the study provides 

a more comprehensive understanding of changes in PWR and WC during the first six 

months postpartum, and several significant influential factors have been identified in the 

LGC model. The results could be utilized in clinical practice to reduce the weight-related 

risks and promote maternal health after giving birth. In addition, recommendations for 

policy, nursing practice, and research are provided.  
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APPENDIX A MEASUREMENT OF ADULT WAIST CIRCUMFERENCE 

09/20/2005 Bureau of Health Promotion, 

 Department of Health, Taiwan 

 

1. Instruct the woman to remove any excess clothing from her waist area.  

2. Instruct the woman to stand up straight and erect with arms at the sides.  

3. Place the inelastic measuring tape on the middle distance between last rib margin 
and iliac crest on her right side. Wrap the tape measure completely around her 
waist (ensuring that the tape measure is horizontal). The tape measure should be 
snug but should not cause compressions on the skin.  

4. Instruct the woman to relax and breathe normally. Measure the waist 
circumference from the zero line of the tape (to the nearest millimeter) at the end 
of a normal expiration. 

5. The measurement is recorded to the nearest 0.1 cm. 
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APPENDIX B PERMISSION FROM PUBLISHER 
 

From: Permission Requests - UK <permissionsuk@wiley.com> 
Date: 2011/4/13 
 
Dear Hsiu-Rong, 
  
Thank you for your email request. Permission is granted for you to use the material requested for 
your thesis/dissertation subject to the usual acknowledgements and on the understanding that you 
will reapply for permission if you wish to distribute or publish your thesis/dissertation 
commercially. 
  
Permission is granted solely for use in conjunction with the thesis, and the article may not be 
posted online separately. 
  
Any third party material is expressly excluded from this permission. If any material appears 
within the article with credit to another source, authorisation from that source must be obtained. 
  
Best wishes, 
  
  
Richard S Jones   BSc  MSc 
Permissions Assistant 
  
Wiley-Blackwell  |  9600 Garsington Road  |  Oxford  |  OX4 2DQ  |  UK 
E: rjones@wiley.com 
 
   
Dear Editor, 
 
I am the first and corresponding author of the article entitled “Postpartum weight retention in 
women in Asia: A systematic review (manuscript No. OBR-01-11-0973.R1),” which has been 
accepted by Obesity reviews.  I am writing to ask your permission to incorporate this article into 
my dissertation: Postpartum weight changes and its predictors in Taiwanese women. 
I have attached the permission form. If permission is granted, please return the 
signed permission form by email (E-mail address:hsiurong@mail.utexas.edu) or mail to Hsiu-
Rong Cheng, Doctoral candidate, School of Nursing, The University of Texas at Austin, 1700 
Red River St. Austin, TX 78701. Thank you very much for your kind help. 
  
Sincerely, 
  
Hsiu-Rong 
Doctoral Candidate  
School of Nursing  
The University of Texas at Austin  
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APPENDIX E.1  PERMISSION FOR THE USE OF HEALTH SELF-EFFICACY SCALE 

Ralf Schwarzer <health@zedat.fu-berlin.de>  2010年6月25日上午1:55   

收件者: Hsiu-Rong C <hsiurong@gmail.com>, "health@zedat.fu-berlin.de" <health@zedat.fu-

berlin.de> 

副本: hsiurong@mail.utexas.edu  

Feel free to use all scales that you find at our websites, below, 
and make Chin adaptations 
 
Good luck 
Ralf Schwarzer 
 
At 23:35 24.06.2010, Hsiu-Rong C wrote: 
 
Prof. Dr. Ralf Schwarzer, Freie Universitat Berlin, Psychologie,  
Habelschwerdter Allee 45, 14195 Berlin, Germany, FAX +49(30)838-55634  
Office JK 25/114 E-mail: ralf.schwarzer@fu-berlin.de 
Personal Web: http://www.RalfSchwarzer.de/   HAPA Model: http://www.hapa-model.de 
  Self-efficacy scales: http://userpage.fu-berlin.de/~health/selfscal.htm 
 
 
Health Psych Dept Web (German) : www.fu-berlin.de/gesundheitspsychologie  
  Health Psych Dept Web (English) : www.fu-berlin.de/healthpsy  
  NEW JOURNAL: Health & Well-Being  http://www.blackwellpublishing.com/aphw  
Online Gesundheitsberatung: www.heute-anfangen.de 
-------------------------------------------------------------------------------- 
  

 Hsiu-Rong C <hsiurong@gmail.com>  2010年6月24日下午4:35   

收件者: "health@zedat.fu-berlin.de" <health@zedat.fu-berlin.de> 

副本: hsiurong@mail.utexas.edu  

Hi Dr. Schwarzer, 
  
I am a doctoral student in School of Nursing at University of Texas at Austin, USA. I am 
conducting a study entitled: "Related factors of postpartum weight changes in Taiwanese 
women." This is a longitudinal study and I will follow women's weight change from early 
postpartum until 6 month postpartum. I will recruit about 200 women in Taiwan for this study. I 
think self-efficacy is a very important factor for their body weight control. I find the Health-
Specific Self-Efficacy Scale has good reliability and validity and it is suitable for my study. May 
I have your permission to use the Health-Specific Self-Efficacy Scale in my study? May I 
translate them into Chinese (Mandarin)?  
  
Thank you for your considerations. I look forward to hearing from you.  
  
Best regards, 
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Hsiu-Rong Cheng, MSN, RN  
Doctoral Candidate, 
School of Nursing,  
The University of Texas at Austin  
Email: hsiurong@mail.utexas.edu  
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APPENDIX E.2  PERMISSION FOR THE USE OF THE PERCEIVED STRESS SCALE AND 

INTERPERSONAL SUPPORT EVALUATION LIST-12 SCALE 

From Dr. Cohen's website: http://www.psy.cmu.edu/~scohen/ 
Dr. Cohen's Scales: 
We welcome copies (e-mail is OK) of any in press or published papers using any of Dr. 
Cohen's scales that you are willing to share with us, and thank you in advance for your 
generosity. They will not be redistributed or linked without your permission. 
 
Permissions:  Permission for use of scales is not necessary when use is for nonprofit 
academic research or nonprofit educational purposes. For other uses, please contact Ellen 
Conser at conser@andrew.cmu.edu for instructions. 
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APPENDIX E.3  PERMISSION FOR THE USE OF THE EDINBURGH POSTNATAL DEPRESSION 

SCALE 

 
 

On Thu, Jun 6, 2013 at 4:21 AM, Lucy Alexander <lalexander@rcpsych.ac.uk> wrote: 
 
Dear Hsiu-Rong 
  
Thank you for your email and your interest in the EPDS.  You may use the EPDS for your 
dissertation.  When it comes to your write up please do not include the full EPDS as an appendix 
in the online/open access version.  The authors of the EPDS have specifically requested that the 
EPDS should not be placed online without access controls as it is not intended for use without the 
supervision of the health professional.  Their concern is that individuals may cause themselves 
undue concern by completing the test in isolation.  Rather than the full EPDS please include a full 
reference to the book or original paper. 
  
© 1987 The Royal College of Psychiatrists. The Edinburgh Postnatal Depression Scale may be 
photocopied by individual researchers or clinicians for their own use without 
seeking permission from the publishers. The scale must be copied in full and all copies must 
acknowledge the following source: Cox, J.L., Holden, J.M., & Sagovsky, R. (1987). Detection of 
postnatal depression. Development of the 10-item Edinburgh Postnatal Depression Scale. British 
Journal of Psychiatry, 150, 782-786. Written permission must be obtained from the Royal 
College of Psychiatrists for copying and distribution to others or for republication (in print, online 
or by any other medium). 
  
Translations of the scale, and guidance as to its use, may be found in Cox, J.L. & Holden, J. 
(2003)Perinatal Mental Health: A Guide to the Edinburgh Postnatal Depression Scale. London: 
Gaskell. 
  
Please let me know if you would like any further information. 
  
With kind regards 
Lucy 
  
Lucy Alexander 
Rights and Permissions Manager 
Royal College of Psychiatrists 
http://www.rcpsych.ac.uk 
tel: +44 (0)20 7235 2351 ext 6111 
  
Please note that I am in the office on Tuesdays and Thursdays. 
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APPENDIX G COVER LETTER 

 
Dear potential participants,  
 
My name is Hsiu-Rong Cheng. I am an instructor of Chung Hwa University of Medical 
Technology. I am completing a doctoral study of School of Nursing at the University of 
Texas at Austin. My dissertation is to examine the changes in body weight and body fat 
and to explore the factors related to these changes.  
 
I invite you to participate in this study. Participating in this study, we will measure your 
body weight, waist circumference, and hip circumference; in addition, you will be asked 
to complete questionnaires. Due to the design of this study, I will need to collect these 
data at the first week when you are postpartum hospitalized and then follow-up home 
visit at 6 weeks, 3 months, and 6 months postpartum. Further information about this 
study can be found in the accompany consent form. Thank you very much. I look forward 
to having your participation.  
 
Sincerely,  
 
Hsiu-Rong Cheng, MSN, RN 
Doctoral Candidate 
The University of Texas at Austin, School of Nursing  
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ID: 

Date: 

                                            

BACKGROUND FORM 

1. What is YOUR age?                               

2. How many child/children do you have? 

□ 1    □ 2    □ 3   □ 4   □ 5   □ Other:        

3. Date of your baby’s birth:       Year       Month      Day 

4. What was your due day:       Year       Month      Day 

5. What is your baby’s sex?  
□ Boy   □ Girl 

6. Was your most recent pregnancy planned? 

□ Yes    □ No 

7. What is your highest level of education? 

□ Middle School Graduate or lower 

□ High School  

□ Two-Year College 

□ Bachelor's Degree 

□ Master’s Degree or higher 

□ Others                              

8. What is your marital status? 

□ Married 

□ Single 

□ Living with your partner, but not married 

□ Separated or divorced 

□ Widowed 

□ Other                                

  



 
 

 231

9. What is your husband/partner’s highest level of education? (Skip if not living with a 

partner at this time) 

□ Middle School Graduate or lower 

□ High School  

□ Two-Year College 

□ Bachelor's Degree 

□ Master’s Degree or higher 

□ Others                              

10. Are you employed right now? 

□ No. 

□ Yes, I work part-time.  

□ Yes, I work full-time.  

□ Yes, but I am in maternity leave with pay.  

□ Yes, but I am in maternity leave without pay.  

□ Other                                                                  

11. How many hours do you work every week now? 

                    Hours/week (if you are not employed, please fill “0”)  

12. What is/was your occupation or job title?  

                                                       (Skip if you have never been employed) 

13. Do you plan to work in the future? 

□ Yes. I plan to go to work when my baby is       weeks old or           months old.  

□ No 

□ Not sure 

14. How did you feed your baby right now?  

□ Breastfeeding 

□ Formula 

□ Mixed method (Breast and formula feeding). I breastfeeding for         times/day, 

and formula feeding for         times/day 

15. Have you INTENSIVE breastfed (breastfed 4 times or more per day) your baby?  

□ Yes, I have INTENSIVE breastfed for         Weeks 

□ No 
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16. How many days did you do the month?             Days (If you did not do the month, 

please fill 0) (For time 2 and time 3 only) 

17. Where will (did) you stay when you are (were) doing the month? 

□ Your mother’s home for     days 

□ Your mother in law’s home for     days 

□ Your own home for     days 

□ Your sister’s home for     days 

□ Independent center of doing month for     days 

□ Center of doing month in hospital for     days 

□ Others                               

18. Who will prepare (have prepared) the food for you during “doing the month”? 

□ Mother 

□ Mother in law 

□ Husband 

□ Sister 

□ Professional help 

□ Ordered Meals from postpartum service institutes or stores 

□ Others                               

19. How many meals do you eat each day now? 

□ 0   □ 1   □ 2   □ 3   □ 4   □ 5   □ 6   □ More than 6 

20. How many snacks do you eat each day now? 

□ 0   □ 1   □ 2   □ 3   □ 4   □ 5   □ 6   □ More than 6 

21. How many meals did you eat each day when you were doing the month? 

□ 0   □ 1   □ 2   □ 3   □ 4   □ 5   □ 6   □ More than 6 

22. How many snacks did you eat each day when you were doing the month? 

□ 0   □ 1   □ 2   □ 3   □ 4   □ 5   □ 6   □ More than 6 
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23. How has the amount of food you eat now changed compared to before your most 

recent pregnancy? 

□ A lot less (larger than 1/3)  

□ Some less (about 1/4 to 1/3) 

□ A little less (not more than 1/4) 

□ About the same 

□ A little more (not more than 1/4) 

□ Some more (about 1/4 to 1/3) 

□ A lot more (larger than 1/3) 

24. Do you do any kind of exercise after delivered your baby?  

□ Never   

□ Rarely (1 time/week) 

□ Sometimes (≥ 1 time/week, but  3 times/week) 

□ Often ( ≥ 3 times/ week) 

25. How has the frequency of exercise you do now changed compared to before your 

most recent pregnancy? 

□ A lot less   

□ A little less  

□ About the same 

□ A little more 

□ A lot more 

26. How many hours did you sleep per day recently?           hours/day.  

27. How many hours do you sleep per day when you were doing the month?           

hours/day. (For 6 weeks postpartum).  

28. How has the amount of sleep you have now changed compared to before your 

most recent pregnancy? 

□ A lot less 

□ A little less 

□ About the same 

□ A little more 

□ A lot more 
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29. How has the quality of sleep you have now changed compared to before your 

most recent pregnancy? 

□ A lot worse   

□ A little worse  

□ About the same 

□ A little better 

□ A lot better 

30. Have you smoked cigarettes since you delivered your new baby? 

□ Yes   

     □ Less than 1 pack/week 

     □ Equal to or more than 1 pack/week 

□ No 

31. Have you drinking alcohol since you delivered your new baby? 

□ Yes   
     □ Less than 1 cup (180 c.c.) per day 

     □ Equal to or more than 1 cup (180 c.c.) per day 

□ No 

32. What is your combined monthly family income? 
□ Under NT 15,000   
□ NT $15,000 to $30,000 
□ NT $30,000 to $60,000 
□ NT $60,000 to $90,000 
□ NT $90,000 to $120,000 
□ More than $120,000 

33. How do you feel about your body figure? 
□ Very satisfied    
□ Satisfied  
□ Central  
□ Unsatisfied  
□ Very unsatisfied 
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34. What kind of methods that you have used to control your weight? (You can choose 
more than one) 
□ None  
□ Exercise 
□ Control diet calories  
□ Diet counseling 
□ Participate in weight control class 
□ Acupuncture 
□ Shapewear 
□ Others:                                                                 

35. How tall are you without shoes on?        cm 

36. How much did you weigh JUST BEFORE you became PREGNANT with your new 
baby?           Kg (please write to first decimal). 

37. How much did you weigh JUST BEFORE you DELIVERED your new baby?  

          Kg (please write to first decimal). 

38. Measured current body weight:               Kg (please write to first decimal). 

39. Waist circumference JUST BEFORE you became PREGNANT with your new 

baby?                                                        

               cm (please write to first decimal). 

40. Measured waist circumference now:               cm (please write to first decimal). 

41. Hip circumference JUST BEFORE you became PREGNANT with your new baby?                             

               cm (please write to first decimal). 

42. Measured hip circumference now:               cm (please write to first decimal). 

43. What is the method of delivery of your baby? 

□ Vaginal delivery 

□ Cesarean section 
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44. The birth weight of your baby?           gm 

45. Your baby’s body weight now?           gm  

46. Who takes care of your baby? 

□ You take care of your baby in a 24-hour basis. 

□ Your family members take care of your baby in a 24-hour basis.  

□ Your family members take care of your baby daytime and you take care of your 

baby during nighttime.  

□ You take care of your baby daytime and your family members take care of your 

baby during nighttime. 

□ Other                                                                    

47. Have your husband smoked cigarettes at home since you delivered your new baby? 

□ Yes   

     □ Less than 1 pack/week 

     □ Equal to or more than 1 pack/week, but less than 1 pack/day 

     □ Equal to 1 pack/day 

     □ More than 1 pack/week 

□ No 

48. Have your other family members smoked cigarettes at home since you delivered 

your new baby? 

□ Yes   

     □ Less than 1 pack/week 

     □ Equal to or more than 1 pack/week, but less than 1 pack/day 

     □ Equal to 1 pack/day 

     □ More than 1 pack/week 

□ No 
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49. Please select the food that you have eaten and frequency of eating that kind of food 

during the month (the first month postpartum).  

Check 
 

Food Frequency (How often did you 
eat this food?) 

Duration (until which 
week of postpartum?) 

 Sheng Hua Tang 
(Shenghua 
decoction) 
 

1.  Everyday 
2.  Every 2-3 day 
3.  Every 3-7 day 
4.  Every 1-2 weeks 
5.  Every 2-3 weeks 
6.  Every month 

 

 Chicken with 
sesame oil 

1.  Everyday 
2.  Every 2-3 day 
3.  Every 3-7 day 
4.  Every 1-2 weeks 
5.  Every 2-3 weeks 
6.  Every month 

 

 Pork liver with 
sesame oil 

1.  Everyday 
2.  Every 2-3 day 
3.  Every 3-7 day 
4.  Every 1-2 weeks 
5.  Every 2-3 weeks 
6.  Every month 

 

 Pork kidney with 
sesame oil 

1.  Everyday 
2.  Every 2-3 day 
3.  Every 3-7 day 
4.  Every 1-2 weeks 
5.  Every 2-3 weeks 
6.  Every month 

 

 Thin noodle with 
sesame oil 

1.  Everyday 
2.  Every 2-3 day 
3.  Every 3-7 day 
4.  Every 1-2 weeks 
5.  Every 2-3 weeks 
6.  Every month 

 

 Red Jujube and 
medlar (with 
chicken, pork or 
fish…) 

1.  Everyday 
2.  Every 2-3 day 
3.  Every 3-7 day 
4.  Every 1-2 weeks 
5.  Every 2-3 weeks 
6.  Every month 
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 Kidney with 
Duzhong decoction 
(Pork kidney with 
Eucommia cortex) 

1.  Everyday 
2.  Every 2-3 day 
3.  Every 3-7 day 
4.  Every 1-2 weeks 
5.  Every 2-3 weeks 
6.  Every month 

 

 Soup with pork leg 
(or pork stomach) 
and peanut  

1.  Everyday 
2.  Every 2-3 day 
3.  Every 3-7 day 
4.  Every 1-2 weeks 
5.  Every 2-3 weeks 
6.  Every month 

 

 Soup with pork and 
green papaya 

1.  Everyday 
2.  Every 2-3 day 
3.  Every 3-7 day 
4.  Every 1-2 weeks 
5.  Every 2-3 weeks 
6.  Every month 

 

 Angelica decoction 
(with chicken, pork 
or fish…) 

1.  Everyday 
2.  Every 2-3 day 
3.  Every 3-7 day 
4.  Every 1-2 weeks 
5.  Every 2-3 weeks 
6.  Every month 

 

 Stew pork with 
Chinese Medicine 
decoction 

1.  Everyday 
2.  Every 2-3 day 
3.  Every 3-7 day 
4.  Every 1-2 weeks 
5.  Every 2-3 weeks 
6.  Every month 

 

 Fish soup 1.  Everyday 
2.  Every 2-3 day 
3.  Every 3-7 day 
4.  Every 1-2 weeks 
5.  Every 2-3 weeks 
6.  Every month 

 

 Chicken soup with 
ginseng 

1.  Everyday 
2.  Every 2-3 day 
3.  Every 3-7 day 
4.  Every 1-2 weeks 
5.  Every 2-3 weeks 
6.  Every month 

 

 Si Wu Tang 1.  Everyday  
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2.  Every 2-3 day 
3.  Every 3-7 day 
4.  Every 1-2 weeks 
5.  Every 2-3 weeks 
6.  Every month 

 Bazhen Tang 
(decoction) 

1.  Everyday 
2.  Every 2-3 day 
3.  Every 3-7 day 
4.  Every 1-2 weeks 
5.  Every 2-3 weeks 
6.  Every month 

 

 Shi Quan Da Bu 
Tang (decoction) 

1.  Everyday 
2.  Every 2-3 day 
3.  Every 3-7 day 
4.  Every 1-2 weeks 
5.  Every 2-3 weeks 
6.  Every month 

 

 Fish soup 1.  Everyday 
2.  Every 2-3 day 
3.  Every 3-7 day 
4.  Every 1-2 weeks 
5.  Every 2-3 weeks 
6.  Every month 

 

 Black bean tea 1.  Everyday 
2.  Every 2-3 day 
3.  Every 3-7 day 
4.  Every 1-2 weeks 
5.  Every 2-3 weeks 
6.  Every month 

 

 Vegetable 1.  4-5 kinds per day 
2.  3 kinds per day 
3.  1-2 kinds per day 
4.  Less than 1 kind per day 

 

 Fruit 1.  4-5 kinds per day 
2.  3 kinds per day 
3.  1-2 kinds per day 
4.  Less than 1 kind per day 

 

 Other:             
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50. Please write down any factors that might affect your body weight or weight control 

during the first postpartum year.   
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Perceive Stress Scale 
(Cohen & Williamson, 1988) 

 
The questions in this scale ask you about your feelings and thoughts during last month.  
In each case, please indicate by circling how often you felt or thought a certain way using 
these choices: 
  
0 = Never     1 = Almost Never     2 = Sometimes     3 = Fairly Often     4 = Very Often  

 
 

 
Never Almost

Never
Some- 
times 

Fairly 
Often 

Very 
Often

1. In the last month, how often have you 
been upset because of something that 
happened unexpectedly? 

0 1 2 3 4 

2. In the last month, how often have you felt 
that you were unable to control the 
important things in your life? 

0 1 2 3 4 

3. In the last month, how often have you felt 
nervous and "stressed"? 

0 1 2 3 4 

4. In the last month, how often have you felt 
confident about your ability to handle your 
personal problems? 

0 1 2 3 4 

5. In the last month, how often have you felt 
that things were going your way? 

0 1 2 3 4 

6. In the last month, how often have you 
found that you could not cope with all the 
things that you had to do? 

0 1 2 3 4 

7. In the last month, how often have you 
been able to control irritations in your life?

0 1 2 3 4 

8. In the last month, how often have you felt 
that you were on top of things? 

0 1 2 3 4 

9. In the last month, how often have you 
been angered because of things that were 
outside of your control? 

0 1 2 3 4 

10. In the last month, how often have you felt 
difficulties were piling up so high that you 
could not overcome them? 

0 1 2 3 4 
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Rosenberg Self-Esteem Scale 

(Rosenberg, 1965) 
 

Below is a list of statements dealing with your general feelings about yourself. Please 
indicate by circling how strongly do you agree or disagree with these statements about 
yourself? 
 

0= Strongly Disagree     1 = Disagree     2 = Agree     3 = Strongly Agree 

 
 Strongly 

Disagree
Disagree Agree Strongly 

Agree 

1. On the whole, I am satisfied with 
myself. 

0 1 2 3 

2. At times, I think I am no good at all.  0 1 2 3 

3. I feel that I have a number of good 
qualities.  

0 1 2 3 

4. I am able to do things as well as most 
other people.  

0 1 2 3 

5. I feel I do not have much to be proud 
of.  

0 1 2 3 

6. I certainly feel useless at times.  0 1 2 3 

7. I feel that I’m a person of worth, at 
least on an equal plane with others.  

0 1 2 3 

8. I wish I could have more respect for 
myself.  

0 1 2 3 

9. All in all, I am inclined to feel that I 
am a failure.  

0 1 2 3 

10. I take a positive attitude toward 
myself.  

0 1 2 3 
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Edinburgh Postnatal Depression Scale (EPDS) 
 
 
Cox, J.L., Holden, J.M., and Sagovsky, R. 1987. Detection of postnatal depression: Development of the 10-
item Edinburgh Postnatal Depression Scale. British Journal of Psychiatry 150:782-786. 

 
 
 
The authors of the EPDS have specifically requested that the EPDS should not be placed online 
without access controls as it is not intended for use without the supervision of the health 
professional. Hence, the full EPDS is not included in this online version. 
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Interpersonal Support Evaluation List-12 (ISEL-12) 
(Cohen, 2010) 

This scale is made up of a list of statements each of which may or may not be true about 
you.  For each statement check “Definitely Agree” if you are sure it is true about you and 
“Agree” if you think it is true but are not absolutely certain.  Similarly, you should check 
“Definitely Disagree” if you are sure the statement is false and “Disagree” is you think it 
is false but are not absolutely certain. 

  Definitely 
Disagree

Disagree Agree  Definitely 
Agree

1. If I wanted to go on a trip for a day 
(for example, to the country or 
mountains), I would have a hard time 
finding someone to go with me. 

1 2 3 4 

2. I feel that there is no one I can share 
my most private worries and fears 
with. 

1 2 3 4 

3. If I were sick, I could easily find 
someone to help me with my daily 
chores. 

1 2 3 4 

4. There is someone I can turn to for 
advice about handling problems with 
my family. 

1 2 3 4 

5. If I decide one afternoon that I would 
like to go to a movie that evening, I 
could easily find someone to go with 
me.  

1 2 3 4 

6. When I need suggestions on how to 
deal with a personal problem, I know 
someone I can turn to. 

1 2 3 4 

7. I don't often get invited to do things 
with others.   1 2 3 4 

8. If I had to go out of town for a few 
weeks, it would be difficult to find 
someone who would look after my 
house or apartment (the plants, pets, 
garden, etc.). 

1 2 3 4 

9. If I wanted to have lunch with 
someone, I could easily find someone 
to join me. 

1 2 3 4 
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10. If I was stranded 10 miles from home, 
there is someone I could call who 
could come and get me. 

1 2 3 4 

11. If a family crisis arose, it would be 
difficult to find someone who could 
give me good advice about how to 
handle it. 

1 2 3 4 

12. If I needed some help in moving to a 
new house or apartment, I would have 
a hard time finding someone to help 
me. 

1 2 3 4 
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The Health Self-Efficacy Scale 
 

Schwarzer & Renner, 2000 

 
Below is a list of statements about your condition. Please indicate by circling how certain 
are you that you could overcome the following barriers? 
 
0 = Very Uncertain     1 = Rather Uncertain     2 = Rather Certain     3 = Very Certain 
 
How certain are you that you could overcome the following barriers?  
 

 Very 
Uncertain 

Rather 
uncertain 

Rather 
Certain 

Very 
Certain 

1. I can do some exercise, even when I have 
worries and problems.  

1 2 3 4 

2. I can do some exercise, even if I feel depressed. 1 2 3 4 

3. I can do some exercise, even when I feel tense. 1 2 3 4 

4. I can do some exercise, even when I am tired. 1 2 3 4 

5. I can do some exercise, even when I am busy. 1 2 3 4 

6. I can stick to healthful food, even if I need a 
long time to develop the necessary routines.  

1 2 3 4 

7. I can stick to healthful food, even if I have tried 
several times until it works. 

1 2 3 4 

8. I can stick to healthful food, even if I have to 
give up some delicious food. 

1 2 3 4 

9. I can stick to healthful food, even if I do not 
receive a great deal of support from others when 
making my first attempts. 

1 2 3 4 

10. I can stick to healthful food, even if I have to 
make a detailed plan. 

1 2 3 4 
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Thank you very much for participating in this study! We appreciate your time and effort 

in completing this survey. Please feel free to leave comments or questions about this 

study.  

 

 

 

 

 

 

 

 

 

 

 

 

 Are you interested to participate in any future study of maternal health? 

□ Yes, please contact me. 

□ No, thank you.  
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APPENDIX J.1 CORRELATION COEFFICIENTS BETWEEN POSTPARTUM WEIGHT RETENTION AND DEMOGRAPHIC VARIABLES 

 
PWR1 PWR2 PWR3 PWR4 Age Edu Marital 

Incom
e 

Work_
pre 

Work2 Work3 Work4 Parity Plan CS GA Sex 
Birth 

Weight 

PWR1 1 
                 

PWR2 .859** 1 
                

PWR3 .730** .903** 1 
               

PWR4 .591** .729** .887** 1 
              

Age -.115 -.078 -.058 -.041 1 
             

Edu -.199** -.201** -.187** -.180* .060 1 
            

Marital .051 .032 -.015 -.018 -.148* .006 1 
           

Incom
e 

-.171* -.153* -.192** -.174* .310** .308** -.025 1 
          

Work_
pre 

.024 .038 -.017 -.051 .134 -.061 -.053 .216** 1 
         

Work2 .047 .038 .016 -.002 -.090 -.197** .007 -.097 .311** 1 
        

Work3 .035 .101 .037 -.029 .033 -.069 .039 .093 .528** .326** 1 
       

Work4 .047 .101 .017 -.065 .030 .018 .031 .139 .521** .295** .903** 1 
      

Parity -.275** -.194** -.213** -.242** .341** -.089 .077 .153* .107 -.019 .137 .115 1 
     

Plan -.041 -.083 -.048 -.061 .192** .254** -.015 .161* .053 -.110 .065 .076 .021 1 
    

CS .059 .117 .156* .170* .278** -.120 .003 .054 .140* .058 .153* .156* .125 .033 1 
   

GA .065 .022 .001 -.034 -.046 -.028 -.035 -.011 .011 -.037 -.105 -.097 -.188** .025 -.155* 1 
  

Sex -.100 -.132 -.145* -.100 .005 .051 .100 .056 -.067 -.032 -.012 -.016 .049 .003 -.053 .009 1 
 

Birth 
Weight 

.062 .044 .079 .082 .063 -.026 -.220** .065 .031 -.051 .034 .030 .027 .159* .002 .338** -.202** 1 

Note. 1-4: Time 1 - time 4; edu: CS: Cesarean delivery; education; GA: Gestational age; marital: marital status; Plan: Planned pregnancy; Pre: Prepregnancy; PWR: Postpartum weight 
retention; Work: Work status. 
* p < .05; ** p < .01; *** p < .001 

 



 
 

 249

APPENDIX J.2 CORRELATION COEFFICIENTS BETWEEN POSTPARTUM WEIGHT RETENTION AND DEMOGRAPHIC AND PSYCHOLOGICAL VARIABLES 

 
PWR

1 
PWR

2 
PWR

3 
PWR

4 
BW_
PRE 

BMI_
PRE 

BL GWG 
PESE

1 
PESE

2 
PESE

3 
PESE

4 
NSE1 NSE2 NSE3 NSE4 HSE1 HSE2 HSE3 HSE4 

PWR
1 

1 
                 

  

PWR
2 

.859** 1 
                

  

PWR
3 

.730** .903** 1 
               

  

PWR
4 

.591** .729** .887** 1 
              

  

BW_
PRE 

-.140* -.244** -.166* -.080 1 
             

  

BMI_
PRE 

-.187** -.277** -.189** -.096 .927** 1 
            

  

BL .078 .022 .020 .022 .400** .033 1 
           

  

GWG .926** .856** .752** .612** -.124 -.170* .083 1 
          

  

PESE
1 

-.037 .055 .023 .009 -.093 -.118 .050 -.047 1 
         

  

PESE
2 

.040 .097 .091 .094 -.125 -.155* .048 .075 .590** 1 
        

  

PESE
3 

-.039 .037 .097 .105 -.105 -.103 -.021 .000 .543** .663** 1 
       

  

PESE
4 

.043 .171* .219** .220** -.178* -.202** .020 .084 .397** .573** .652** 1 
      

  

NSE1 .052 .126 .085 .048 -.280** -.297** -.008 .037 .500** .359** .401** .373** 1 
     

  

NSE2 .081 .137 .105 .117 -.214** -.216** -.045 .057 .366** .367** .312** .297** .652** 1 
    

  

NSE3 .062 .136 .121 .105 -.268** -.264** -.065 .074 .403** .331** .502** .325** .648** .701** 1 
   

  

NSE4 -.039 .020 .015 -.014 -.182* -.179* -.045 -.050 .296** .285** .399** .417** .624** .647** .689** 1 
  

  

HSE1 .010 .107 .064 .034 -.219** -.243** .023 -.004 .855** .547** .546** .448** .876** .600** .618** .544** 1 
 

  

HSE2 .073 .141 .119 .127 -.204** -.224** .003 .080 .582** .836** .595** .530** .607** .817** .618** .558** .693** 1   

HSE3 .015 .101 .126 .122 -.217** -.214** -.050 .044 .544** .569** .860** .561** .609** .591** .873** .633** .672** .701** 1  

HSE4 .002 .115 .140 .123 -.214** -.226** -.014 .020 .412** .512** .625** .844** .592** .559** .601** .840** .589** .647** .709** 1 

Note. 1-4: Time 1 - time 4; BL: Height; BMI: Body mass index; BW: Body weight; GWG: Gestational weight gain; HSE: Health Self-Efficacy Scale; NSE: Nutrition Self-Efficacy Subscale; 
PESE: Physical Exercise Self-Efficacy Subscale; Pre: Prepregnancy; PWR: Postpartum weight retention. * p < .05; ** p < .01; *** p < .001 
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APPENDIX J.3 CORRELATION COEFFICIENTS BETWEEN POSTPARTUM WEIGHT RETENTION AND PSYCHOSOCIAL VARIABLES 

 
PWR

1 
PWR

2 
PWR

3 
PWR

4 
EPDS1 EPDS2 EPDS3 EPDS4 ISEL1 ISEL2 ISEL3 ISEL4 RSES1 RSES2 RSES3 RSES4 PSS1 PSS2 PSS3 PSS4 

PWR1 1 
                 

  

PWR2 .859** 1 
                

  

PWR3 .730** .903** 1 
               

  

PWR4 .591** .729** .887** 1 
              

  

EPDS
1 

.072 .056 .049 .074 1 
             

  

EPDS
2 

.074 .057 .079 .109 .535** 1 
            

  

EPDS
3 

.151* .114 .049 .026 .497** .651** 1 
           

  

EPDS
4 

.042 -.042 -.094 -.081 .391** .458** .594** 1 
          

  

ISEL1 .026 -.043 -.024 -.065 -.272** -.187* -.138 -.175* 1 
         

  

ISEL2 -.042 -.080 -.076 -.121 -.188** -.361** -.261** -.296** .606** 1 
        

  

ISEL3 -.042 -.052 -.014 -.066 -.188** -.313** -.339** -.381** .611** .744** 1 
       

  

ISEL4 -.020 .012 .082 .033 -.202** -.220** -.264** -.528** .429** .587** .687** 1 
      

  

RSES
1 

-.045 -.091 -.083 -.103 -.540** -.328** -.320** -.278** .449** .325** .290** .300** 1 
     

  

RSES
2 

-.077 -.105 -.062 -.049 -.410** -.457** -.425** -.335** .310** .519** .410** .403** .701** 1 
    

  

RSES
3 

-.090 -.121 -.053 -.043 -.302** -.389** -.550** -.449** .298** .465** .522** .477** .624** .718** 1 
   

  

RSES
4 

.021 .004 .020 -.038 -.260** -.271** -.407** -.557** .302** .455** .451** .535** .614** .631** .751** 1 
  

  

PSS1 -.003 .012 -.002 .073 .651** .452** .441** .340** -.191** -.192** -.163* -.185* -.444** -.378** -.337** -.303** 1 
 

  

PSS2 -.037 -.015 -.008 .020 .468** .733** .476** .377** -.150* -.264** -.242** -.220** -.354** -.405** -.322** -.280** .588** 1   

PSS3 .044 .050 -.017 -.028 .425** .531** .796** .510** -.244** -.312** -.435** -.297** -.357** -.461** -.548** -.414** .422** .467** 1  

PSS4 .091 .019 -.026 -.021 .397** .437** .578** .732** -.283** -.376** -.420** -.503** -.428** -.478** -.546** -.602** .417** .489** .624** 1 

Note. 1-4: Time 1 - time 4; EPDS: Edinburgh Postpartum Depression Scale; ISEL: Interpersonal Support Evaluation List -12; PSS: Cohen’s Perceived Stress Scale; Pre: Prepregnancy; PWR: 
Postpartum weight retention; RSES: Rosenberg Self-esteem Scale. * p < .05; ** p < .01; *** p < .001 
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APPENDIX J.4 CORRELATION COEFFICIENTS BETWEEN POSTPARTUM WEIGHT RETENTION AND BEHAVIORAL VARIABLES 

 
PWR

1 
PWR

2 
PWR

3 
PWR

4 
DMC Exe1 Exe2 Exe3 Exe4 

Food
1 

Food
2 

Food
3 

Food
4 

Snack
1 

Snack
2 

Snack
3 

Snack
4 

Feed1 Feed2 Feed3 Feed4 

PWR1 1 
     

   

PWR2 .859** 1 
    

   

PWR3 .730** .903** 1 
   

   

PWR4 .591** .729** .887** 1 
  

   

DMC -.169* -.144* -.165* -.138 1 
 

   

Exe1 -.035 -.045 .009 .034 -.105 1 
 

   

Exe2 -.113 -.031 .013 -.024 -.073 .362** 1 
 

   

Exe3 .000 .019 .001 -.023 -.071 .445** .507** 1 
 

   

Exe4 -.004 .026 .031 .035 .006 .331** .470** .541** 1 
 

   

Food1 
-

.256** 
-.112 -.114 -.133 .385** -.019 .053 .011 .075 1 

        
   

Food2 
-

.238** 
-.135 -.065 -.116 .052 .046 .070 .029 -.053 .229** 1 

       
   

Food3 
-

.288** 
-

.224** 
-.104 -.084 .134 .027 .082 -.054 .001 .170* .449** 1 

      
   

Food4 -.177* -.151* -.108 -.033 .054 .039 .120 -.006 .029 .141 .227** .426** 1    

Snack
1 

-
.189** 

-.113 -.141 -.184* .303** -.096 .085 -.036 .071 .319** .095 .037 .089 1 
    

   

snack2 -.119 -.100 .005 .022 .044 .002 -.010 -.078 -.046 -.014 .419** .254** .125 .089 1    

Snack
3 

-
.189** 

-.170* -.095 -.035 .133 .028 .045 .006 .082 .083 .159* .416** .221** .192** .321** 1 
  

   

Snack
4 

-
.252** 

-.175* -.104 -.077 .042 -.006 .038 -.041 .024 .004 .228** .314** .301** .187* .345** .584** 1 
 

   

Feed1 -.046 -.007 -.035 -.048 .126 -.005 .197** .085 .101 .170* .077 .154* .097 .249** .039 .067 -.014 1    

Feed 2 
-

.222** 
-

.263** 
-.183* -.154* .277** .006 -.001 -.126 -.016 .195** .283** .416** .141 .059 .249** .189** .160* .170* 1   

Feed 3 
-

.257** 
-

.257** 
-

.233** 
-

.200** 
.371** -.007 -.037 

-
.190** 

-.022 .207** .250** .436** .181* .164* .254** .282** .243** .131 .704** 1 .703** 

Feed 4 -.159* -.178* 
-

.202** 
-

.236** 
.352** -.085 -.017 

-
.194** 

-.070 .236** .170* .359** .271** .251** .145 .242** .197** .095 .503** .703** 1 

Note. 1-4: Time 1 - time 4; DMC: Doing month at doing month center; EXE: Exercise change; Feed: Breastfeeding; Food: Food change; Feed: Breastfeeding; Snack: Frequency of snack; 
PWR: Postpartum weight retention. * p < .05; ** p < .01; *** p < .001
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APPENDIX K.1 CORRELATION COEFFICIENTS BETWEEN WAIST CIRCUMFERENCE AND DEMOGRAPHICVARIABLES 

 
WC1 WC2 WC3 WC4 Age Edu Marital Income 

Work_
pre 

Work2 Work3 Work4 Parity Plan CS GA Sex 
Birth 

Weight 

WC1 1 
                 

WC2 .842** 1 
                

WC3 .821** .905** 1 
               

WC4 .769** .859** .899** 1 
              

Age .096 .144* .140 .171* 1 
             

Edu -.103 -.156* -.154* -.115 .060 1 
            

Marital -.128 -.196** -.202** -.144 -.148* .006 1 
           

Income -.134 -.101 -.162* -.069 .310** .308** -.025 1 
          

Work_
pre 

.132 .141 .157* .094 .134 -.061 -.053 .216** 1 
         

Work2 -.017 -.008 .004 -.042 -.090 -.197** .007 -.097 .311** 1 
        

Work3 .049 .098 .072 .062 .033 -.069 .039 .093 .528** .326** 1 
       

Work4 -.017 .016 -.013 -.019 .030 .018 .031 .139 .521** .295** .903** 1 
      

Parity -.006 .145* .124 .110 .341** -.089 .077 .153* .107 -.019 .137 .115 1 
     

Plan .097 .089 .123 .132 .192** .254** -.015 .161* .053 -.110 .065 .076 .021 1 
    

CS .251** .238** .208** .228** .278** -.120 .003 .054 .140* .058 .153* .156* .125 .033 1 
   

GA .089 .065 .062 .052 -.046 -.028 -.035 -.011 .011 -.037 -.105 -.097 -.188** .025 -.155* 1 
  

Sex -.067 -.105 -.098 -.023 .005 .051 .100 .056 -.067 -.032 -.012 -.016 .049 .003 -.053 .009 1 
 

Birth 
Weight 

.275** .337** .328** .303** .063 -.026 -.220** .065 .031 -.051 .034 .030 .027 .159* .002 .338** -.202** 1 

Note. 1-4: Time 1 - time 4; edu: CS: Cesarean delivery; education; GA: Gestational age; marital: marital status; Plan: Planned pregnancy; Pre: Prepregnancy; WC: Waist circumference; Work: 
Work status. 
* p < .05; ** p < .01; *** p < .001 
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APPENDIX K.2 CORRELATION COEFFICIENTS BETWEEN WAIST CIRCUMFERENCE AND DEMOGRAPHIC AND PSYCHOLOGICAL VARIABLES 

 
WC1 WC2 WC3 WC4 

BW_
PRE 

BMI_
PRE 

BL GWG 
PESE

1 
PESE

2 
PESE

3 
PESE

4 
NSE1 NSE2 NSE3 NSE4 HSE1 HSE2 HSE3 HSE4 

WC1 1 
                 

  

WC2 .842** 1 
                

  

WC3 .821** .905** 1 
               

  

WC4 .769** .859** .899** 1 
              

  

BW_
PRE 

.706** .791** .813** .826** 1 
             

  

BMI_
PRE 

.713** .796** .824** .839** .927** 1 
            

  

BL .144* .184* .176* .162* .400** .033 1 
           

  

GWG .320** .204** .142 .027 -.124 -.170* .083 1 
          

  

PESE
1 

-.067 -.117 -.114 -.123 -.093 -.118 .050 -.047 1 
         

  

PESE
2 

-.083 -.120 -.119 -.158* -.125 -.155* .048 .075 .590** 1 
        

  

PESE
3 

-.076 -.096 -.067 -.080 -.105 -.103 -.021 .000 .543** .663** 1 
       

  

PESE
4 

-.163* -.173* -.122 -.119 -.178* -.202** .020 .084 .397** .573** .652** 1 
      

  

NSE1 -.206** -.223** -.253** -.251** -.280** -.297** -.008 .037 .500** .359** .401** .373** 1 
     

  

NSE2 -.143 -.120 -.131 -.143 -.214** -.216** -.045 .057 .366** .367** .312** .297** .652** 1 
    

  

NSE3 -.166* -.167* -.144* -.226** -.268** -.264** -.065 .074 .403** .331** .502** .325** .648** .701** 1 
   

  

NSE4 -.187* -.180* -.128 -.158* -.182* -.179* -.045 -.050 .296** .285** .399** .417** .624** .647** .689** 1 
  

  

HSE1 -.160* -.201** -.217** -.221** -.219** -.243** .023 -.004 .855** .547** .546** .448** .876** .600** .618** .544** 1 
 

  

HSE2 -.136 -.145* -.151* -.183* -.204** -.224** .003 .080 .582** .836** .595** .530** .607** .817** .618** .558** .693** 1 .701**  

HSE3 -.140 -.153* -.123 -.179* -.217** -.214** -.050 .044 .544** .569** .860** .561** .609** .591** .873** .633** .672** .701** 1  

HSE4 -.208** -.210** -.148* -.164* -.214** -.226** -.014 .020 .412** .512** .625** .844** .592** .559** .601** .840** .589** .647** .709** 1 

Note. 1-4: Time 1 - time 4; BL: Height; BMI: Body mass index; BW: Body weight; GWG: Gestational weight gain; HSE: Health Self-Efficacy Scale; NSE: Nutrition Self-Efficacy Subscale; 
PESE: Physical Exercise Self-Efficacy Subscale; Pre: Prepregnancy; WC: Waist circumference. * p < .05; ** p < .01; *** p < .001 
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APPENDIX K.3 CORRELATION COEFFICIENTS BETWEEN WAIST CIRCUMFERENCE AND PSYCHOSOCIAL VARIABLES 

 
WC1 WC2 WC3 WC4 EPDS1 EPDS2 EPDS3 EPDS4 ISEL1 ISEL2 ISEL3 ISEL4 RSES1 RSES2 RSES3 RSES4 PSS1 PSS2 PSS3 PSS4

WC1 1 
                 

  

WC2 .842** 1 
                

  

WC3 .821** .905** 1 
               

  

WC4 .769** .859** .899** 1 
              

  

EPDS
1 

.033 .000 -.010 .013 1 
             

  

EPDS
2 

.137 .067 .069 .102 .535** 1 
            

  

EPDS
3 

.039 .005 -.031 -.010 .497** .651** 1 
           

  

EPDS
4 

.058 .088 .022 .054 .391** .458** .594** 1 
          

  

ISEL1 .022 .017 .062 -.028 -.272** -.187* -.138 -.175* 1 
         

  

ISEL2 .032 .056 .105 .035 -.188** -.361** -.261** -.296** .606** 1 
        

  

ISEL3 -.063 -.086 -.022 -.094 -.188** -.313** -.339** -.381** .611** .744** 1 
       

  

ISEL4 -.024 -.001 .059 -.013 -.202** -.220** -.264** -.528** .429** .587** .687** 1 
      

  

RSES
1 

.028 .037 .075 -.002 -.540** -.328** -.320** -.278** .449** .325** .290** .300** 1 
     

  

RSES
2 

.053 .069 .135 .051 -.410** -.457** -.425** -.335** .310** .519** .410** .403** .701** 1 
    

  

RSES
3 

.042 .030 .097 .022 -.302** -.389** -.550** -.449** .298** .465** .522** .477** .624** .718** 1 .751** 
  

  

RSES
4 

.033 .011 .065 -.039 -.260** -.271** -.407** -.557** .302** .455** .451** .535** .614** .631** .751** 1 
  

  

PSS1 .052 -.015 -.004 .047 .651** .452** .441** .340** -.191** -.192** -.163* -.185* -.444** -.378** -.337** -.303** 1 
 

  

PSS2 .098 .025 .036 .113 .468** .733** .476** .377** -.150* -.264** -.242** -.220** -.354** -.405** -.322** -.280** .588** 1   

PSS3 -.051 -.053 -.106 -.037 .425** .531** .796** .510** -.244** -.312** -.435** -.297** -.357** -.461** -.548** -.414** .422** .467** 1  

PSS4 .095 .092 .033 .082 .397** .437** .578** .732** -.283** -.376** -.420** -.503** -.428** -.478** -.546** -.602** .417** .489** .624** 1 

Note. 1-4: Time 1 - time 4; EPDS: Edinburgh Postpartum Depression Scale; ISEL: Interpersonal Support Evaluation List -12; PSS: Cohen’s Perceived Stress Scale; Pre: Prepregnancy; RSES: 
Rosenberg Self-esteem Scale; WC: Waist circumference. 
* p < .05; ** p < .01; *** p < .001 
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APPENDIX K.4 CORRELATION COEFFICIENTS BETWEEN WAIST CIRCUMFERENCE AND BEHAVIORAL VARIABLES 

 
WC1 WC2 WC3 WC4 DMC Exe1 Exe2 Exe3 Exe4 

Food
1 

Food
2 

Food
3 

Food
4 

Snack
1 

Snack
2 

Snack
3 

Snack
4 

Feed1 Feed2 Feed3 Feed4 

WC1 1 
     

   

WC2 .842** 1 
    

   

WC3 .821** .905** 1 
   

   

WC4 .769** .859** .899** 1 
  

   

DMC 
-

.207** 
-.175* -.180* -.157* 1 

             
   

Exe1 .059 .117 .110 .114 -.105 1 
 

   

Exe2 -.093 -.072 -.021 -.020 -.073 .362** 1 
 

   

Exe3 -.007 .024 .025 -.004 -.071 .445** .507** 1 
 

   

Exe4 -.092 -.031 -.023 -.043 .006 .331** .470** .541** 1 
 

   

Food1 
-

.285** 
-.180* -.136 -.141 .385** -.019 .053 .011 .075 1 

        
   

Food2 -.144* -.082 -.039 -.024 .052 .046 .070 .029 -.053 .229** 1 
 

   

Food3 -.125 -.102 -.024 -.047 .134 .027 .082 -.054 .001 .170* .449** 1 
 

   

Food4 
-

.197** 
-.168* -.125 -.067 .054 .039 .120 -.006 .029 .141 .227** .426** 1 

     
   

Snack
1 

-
.287** 

-
.249** 

-
.206** 

-
.217** 

.303** -.096 .085 -.036 .071 .319** .095 .037 .089 1 
    

   

snack2 .064 .071 .111 .094 .044 .002 -.010 -.078 -.046 -.014 .419** .254** .125 .089 1    

Snack
3 

-.074 -.051 -.010 .001 .133 .028 .045 .006 .082 .083 .159* .416** .221** .192** .321** 1 
  

   

Snack
4 

-.103 -.045 -.018 -.007 .042 -.006 .038 -.041 .024 .004 .228** .314** .301** .187* .345** .584** 1 
 

   

Feed1 -.129 -.121 -.085 -.094 .126 -.005 .197** .085 .101 .170* .077 .154* .097 .249** .039 .067 -.014 1    

Feed 2 -.059 -.024 .008 -.004 .277** .006 -.001 -.126 -.016 .195** .283** .416** .141 .059 .249** .189** .160* .170* 1   

Feed 3 -.053 -.009 .015 -.013 .371** -.007 -.037 
-

.190** 
-.022 .207** .250** .436** .181* .164* .254** .282** .243** .131 .704** 1  

Feed 4 -.074 -.022 -.007 -.031 .352** -.085 -.017 
-

.194** 
-.070 .236** .170* .359** .271** .251** .145 .242** .197** .095 .503** .703** 1 

Note. 1-4: Time 1 - time 4; DMC: Doing month at doing month center; EXE: Exercise change; Feed: Breastfeeding; Food: Food change; Feed: Breastfeeding; Snack: Frequency of snack; WC: 
Waist circumference. * p < .05; ** p < .01; *** p < .00
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