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ABST RACT  

59810009: MAJOR: NURSING SCIENCE; Ph.D. (NURSING SCIENCE) 

KEYWORDS: ADOLESCENT MOTHER, ATTACHMENT, GRANDMOTHER 

  NUCHAREE SANGSAWANG : AN EMPIRICAL TEST OF A CAUSAL 

MODEL OF ADOLESCENT MOTHER-GRANDMOTHER ATTACHMENT. ADVISORY 

COMMITTEE: NUJJAREE CHAIMONGKOL, Ph.D., WANNEE DEOISRES, Ph.D. 2020. 

  

Postpartum depression (PPD) among adolescent mothers is a major public health 

problem worldwide which can affect both adolescent mothers and their infants. A randomized 

controlled trial was conducted to examine the effectiveness of the Nurse−Led Social Support 

Program (NLSS program) on PPD in adolescent mothers. The NLSS program was developed 

based on social support theory and literature review. Forty-two adolescent mothers who met 

the inclusion criteria were randomly assigned into either experimental group (n = 21) or 

control group (n = 21). Participants in the experimental group received the NLSS program 

plus usual care, whereas the control group received only usual care. PPD was measured by the 

Thai version of the Edinburgh Postnatal Depression Scale (EPDS). The EPDS score ≥13 was 

considered to have PPD. The PPD was measured at pretest, posttest (4 weeks), and followed-

up (6 weeks and 12 weeks) of postpartum. Descriptive statistics and Repeated Measures 

ANOVA were used to analyze data. 

The findings found that only 20 participants remained in each group at the last 

follow-up. The results revealed that mean scores of EPDS in the experimental group were 

statistically significant lower at 4 weeks, 6 weeks, and 12 weeks after participating in the 

NLSS program (p <.05, p <.01, and p <.01, respectively). Furthermore, mean scores of EPDS 

in the experimental group were statistically significant lower than those in the control group 

at 4 weeks, 6 weeks, and 12 weeks (p < 0.01, p < 0.01, and p < 0.01, respectively). Moreover, 

the rates of adolescent mothers who experienced PPD symptoms in the experimental group 

were lower than those in the control group at 4 weeks, 6 weeks, and 12 weeks. These findings 

indicated that the NLSS program was effective to prevent PPD in adolescent mothers. 

Therefore, midwiferies or nurses should implement the NLSS program to adolescent mothers 

to prevent postpartum depression. 
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CHAPTER 1  

INTRODUCTION 

 

Statements and significance of the problems 

 Adolescent mothers are characterized by young age, lack of resources, low 

income and education with a tendency to continue and live with parents to receive and 

share child rearing (Devito, 2010; Mphatswe, Maise, & Sebitloane, 2016 ). In particular, 

adolescents who have their own babies early are more likely to perceive this situation 

and transition roles to motherhood as a critical period fraught with difficulty and 

feelings of their distress that usually require seeking proximity and feelings of security 

with responses of attachment figures from their mothers (called grandmothers) who are 

often the attachment figure. Therefore, adolescent mother-grandmother attachment is 

an important source of support for boosting adolescent mothers‟ feelings of security 

and comfort when faced with distress (David, Van Dyk, & Ashipala, 2017; Ngum Chi 

Watts, Liamputtong, & Mcmichael, 2015; Simpson & Rholes, 2012).  

 Generally, grandmothers play a crucial role in providing support, care and 

shelter with instrumental and emotional support for adolescent mothers and their 

children. Because early motherhood has significantly affected on adolescent mothers, 

their family and spouse (Herrman & Nandakumar, 2012). Adolescent mothers are not 

ready to become a mother and their motherhood and maternal role becomes 

cumbersome and problematic for them (Aparicio, Pecukonis, & O'Neale, 2015; Leese, 

2016; Riva Crugnola, Ierardi, Gazzotti, & Albizzati, 2014).Thus, grandmothers serve 

as models for good maternal roles and promote maternal competence for adolescent 

mothers (Clemmens, 2003; Devito, 2010; Oberlander, Black, & Starr, 2007 ; 

Sgarbpssa & Ford-Giiboe, 2004). The findings are similar in Thailand where 

grandmothers usually play the role of primary caregivers of adolescent mothers as 

they transition from the status of mother to grandmother early, and have younger ages as 

first-time grandmothers (Phoodaangau, Deoisres, & Chunlestskul, 2013 ; Yodthong, 

Seeherunwong, Kongsuriyanavin, & Pornchaikate, 2014).  

 Currently, adolescent mothers represent a significant public health concern. 

Globally, the World Health Organization (WHO, 2018a) estimates that approximately 
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21 million girls aged between 15-19 years and 2 million girls aged under15 years will 

become pregnant and give birth. Most of these births will occur in developing 

countries. In Thailand, evidence shows that the number of adolescent mothers has had 

rising trends since 1992-2015. In 2015, the birth rates among female adolescents aged 

10-14 years were 1.5 per 1000 females, and there were 44.3per 1,000 female 

adolescents aged 15-19 years in 2015 (Thailand. Bureau of Reproductive Health, 

2015). Consequently, most Thai adolescent mothers (60-67.7 %) stay with their 

mothers and original families in order to receive familial support (Kamphaengphan, 

Kaewpornsawan, & Apinuntavech, 2011; Narong, 2013; Phoodaangau et al., 2013 ; 

Tumhiran & Dechakhup, 2010). Consistent with Thai cultural context, several supports 

are provided from mothers of adolescent mothers who are primary caregiver of 

adolescent mothers that is expected. Based on Thai cultural context and gender 

determinant, several supports are provided from mother of adolescent mothers. 

(Phoodaangau et al., 2013 ; Wichaiya, 2012; Yodthong et al., 2014).  

 Adult attachment theory (1987) is extended from the attachment theory 

(Ainsworth, 1989; Bowlby, 1969) and is elaborated on adult relationships in terms of 

the expectations, perceptions and nature of adult intimate relationships. They proposed 

that adult attachment is an emotional tie with an irreplaceable other who provides a 

secure base that is regulated by the same stages and motivational system as infants 

(Hazan & Shaver, 1987; Hazan & Zeifman, 1999). Attachment behavioral systems in 

adulthood are aimed at regulating distress and providing a secure base for continued 

psychological growth with increasing maturity and autonomy. When a person is 

distressed or threatened, the attachment figure is used as a source of safety, protection 

and comfort. These threatening or triggering situations of individuals include both 

physical and psychological threats that should activate the attachment system to 

provide a secure base for individuals (Mikulincer & Shaver, 2007). Therefore, the 

attachment systems of these adolescent mothers are activated when they are in critical 

period in order to provide physical or psychological security and develop infant-

mother attachment patterns. 

 Attachment relationships with parents provide important functions long after 

infancy, extending into adolescence and adulthood (Raudino, Fergusson, & Horwood, 

2013). As above mentioned, attachment between adolescent mothers and grandmothers 
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may be viewed as adult attachment. It is an important relationship in the life span, 

because it has a stronger and greater intimacy than any other relationship (Rossi, 1993; 

Troll & Fingerman, 1996). Adolescent mothers still require responses from the 

attachment figure to regulate feelings of distress or threats, regain an emotional sense 

of security and provide a secure base (Bowlby, 1969; J. Bowlby, 1980; Mikulincer & 

Shaver, 2007; Simpson & Rholes, 1994). For adolescents, however, their attachment 

behavior is in a reconstructed pattern since they become less dependent on parental 

relationships or caring from a primary attachment figure as they become separated 

from their parents and more focused on relationships with peers (Dubois-Comtois, Cyr, 

Pascuzzo, Lessard, & Poulin, 2013).  

 Importantly, attachment security with parents, particularly mother, in 

adolescence and adulthood is associated with interpersonal and psychological 

outcomes, such as relatedness in other relationships (Allen, Porter, McFarland, 

McElhaney, & Marsh, 2007; Fraley, Heffernan, Vicary, & Brumbaugh, 2011).  

As above mentioned, the attachment of adolescent mothers and grandmothers may  

not be limited to the direct effects on adolescent mothers, but may have more indirect 

influence over relationships with children and partners (Bartholomew & Horowitz, 

1991; Cook & Roggman, 2010). Additionally, the quality of attachment can be 

positive and secure or negative and insecure for adolescents who are securely attached 

to their mothers. Individual personality and capability tend to have competency in 

solving life‟s problems and managing distress (Mikulincer & Shaver, 2007). Moreover, 

positive attachment received from grandmothers can encourage positive parenting 

behavior in adolescent mothers (Barnett et al., 2012; Cook & Roggman, 2010). 

Adolescent mothers who have internal security and remember a sense of responses 

from their own mothers during childhood are more likely to respond and be more 

sensitive with their infants (Kretchmar & Jacobvitz, 2002). Other studies have indicated 

that people who have secure attachments with their parents tend to have longer 

relationships with partners, be less likely to experience divorce and feel comfortable 

with both intimacy and autonomy (Bartholomew & Horowitz, 1991; Feeney & Noller, 

1990; Hazan & Shaver, 1987). 

 Insecure or negative attachments of adolescent mothers can adversely affect 

parenting self-efficacy, lead to less parenting satisfaction, create difficult problems in 
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their new roles and responsibilities, result in less intimacy with others and cause 

negative impact on parenting behavior (Calvo & Bianco, 2015; Oberlander et al., 

2007 ; Vieira, Avila, & Matos, 2012). Similarly, in individuals with insecure 

attachment, the evidence indicates a preoccupation with seeking emotional closeness 

to others or fear of intimate relationships with others (Bartholomew, 1990; Hazan & 

Shaver, 1987; Zvelc, 2010). 

 Based on the attachment theory and literature review, it is suggested that  

the quality of attachment between adolescent mothers and grandmothers is related  

to several factors such as family functioning, grandmother childcare involvement, 

adolescent parenting stress, social support and partner relationship (Barnett, 

Mortensen & Gonzalez, 2016; Cook & Roggman, 2010; Kullik & Petermann, 2013; 

Lubiewska & Derbis, 2016; Miller & Commons, 2010; Ruhl, Dolan, & Buhrmester, 

(2008) Shahyad, Besharat, Asadi, ShirAlipour & Miri, 2011). Therefore, in-depth 

examination of these factors would enhance understanding of the causal relationship 

between adolescent mother and grandmother attachment. 

 Generally, the family functions to determine the roles and responsibilities  

of members, support one other, especially during critical events, form relationships  

and give reciprocal trust (Jahangir, 2012). Family members have an influence over  

the successes of one another as a result of internal family function  (Hamedi, Samavi, 

& Askari, 2014). 

 Family functioning is defined as a basic family actions aimed at providing 

appropriate conditions for family members to develop physical, psychological, social 

and other aspects (Dai & Wang, 2015; Miller, Ryan, Keitner, Bishop, & 

Epstein2000). Better family functioning has been found to be associated with secure 

attachments among members within the family (Rawatlal, Kliewer, & Pillay, 2015). 

Moreover, most dimensions of family functioning are associated with attachment.  

For example, high levels of family cohesion and better communication patterns tend 

to have greater levels of secure attachment than insecure attachment (Kapanee & Rao, 

2007). Family adaptability and cohesion influence positive attachment relationships 

(Liu et al., 2008). On the other hand, less cohesion, support and communication lead to 

less secure attachments (Kullik & Petermann, 2013 ; Miller & Commons, 2010 ).  
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 Grandmothers who live with their adolescent mothers participate in the care 

of their grandchildren as well as supporting and giving guidance to their daughter 

(Barnett, Scaramella, Neppl, Ontai, & Conger, 2010).Thus, grandmothers‟ 

involvement in childcare could be a significant issue among adolescent mothers. It is 

an important source of emotional, financial, instrumental and informational support 

that can buffer adolescent mothers from negative psychological consequences 

(Gordon, Chase-Lansdale, & Brooks-Gunn, 2004). It also has an impact on 

attachment and parenting outcomes. Previous study showed that adolescent mothers 

who received more involvement from their mothers had high levels of attachment with 

their mothers (Barnett, Mortensen, & Gonzalez, 2016; Cook & Roggman, 2010). 

 Parenting stress refers to specific difficulties in adjusting to the parenting role 

which involves parental emotional and behavioral responses to some unpleasant events 

that affect well-being (Abidin, 1995; Crnic & Low, 2002; Lubiewska & Derbis, 2016; 

Seginer, Vermulst, & Gerris, 2002). Parenting stress is also associated with 

attachment in which perceived stress can inhibit secure attachment and activate 

attachment insecurity (Feldman, 2007; Lubiewska & Derbis, 2016; Nakagawa, Teti, 

& Lamb, 1992; Riggs & Han, 2009). Mothers with high levels of parenting stress are 

more likely to have attachment insecurity (Green, Furrer, & McAllister, 2011 ).  

 During the adolescent period, the primary attachment figure can transfer 

from parent to peer or partner (Dinero, Conger, Shaver, Widaman, & Larsen-Rife, 

2008). Findings have also indicated that subsequent romantic relationships with 

partners may affect attachment representations (Dinero et al., 2008; Mikulincer & 

Shaver, 2007). Adolescents or young adults who receive greater romantic 

involvement from their partners are associated with stronger attachment to partners 

and lower attachment to mothers and friends (Feeney, 2004). 

 Social support is viewed as an important source for adolescent mothers and 

is defined as various forms of assistance with a direct role in promoting recovery from 

stress and crisis experiences in addition to serving as a buffer against the effects of 

stress, including guidance, emotional support and tangible support. Social support is 

categorized into several dimensions such as informational, emotional, instrumental, 

appraisal and tangible support (House, 1981; Logsdon & Koniak-Griffin, 2005). 

Social support influences attachment by increasing feelings of security, life 
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satisfaction, capacity to seek and awareness about receiving help from attachment 

figures with encouragement of reciprocity (Green et al., 2011 ; Moller, Fouladi, 

McCarthy, & Hatch, 2003; Shahyad, Besharat, Asadi, ShirAlipour, & Miri, 2011). 

Adolescent mothers who receive more social support tend to have less likelihood of 

attachment insecurity (Green et al., 2011 ). Moreover, partners are also identified as a 

common source of support for adolescent mothers (Gee & Rhodes, 2007; Oldehinkel, 

Verhulst, & Ormel, 2011).  

 Family functioning, partner relationship and social support are also 

intercorrelated. Family functioning such as communication associated with social 

support by increasing skills for seeking support from social networks (Yurdakul, 

2018). Thus, it could be improved attachment within family. In contrast, lack of 

communication skill with family members may reduce their perceived and actual 

social support from others (Nilsen, Karevold, Roysamb, Gustavson, & Mathiesen, 

2013). Previous studies indicated that social support is intercorrelated with partner 

relationship. Support from social networks especially grandmother buffered the 

negative effects in the adolescents‟ relationship. Perceptions of less social support 

from their mothers predicted relationship within family (Gee & Rhodes, 2003). 

Moreover, lower levels of support reduce relationship satisfaction and increase 

instability with partner (Overall, Fletcher, & Simpson, 2010). 

 Research on attachment beyond infancy is important for enhancing 

developmental outcomes for adolescence and adulthood. To date, a considerable 

number of studies conducted in Western countries have mentioned the factors 

influencing attachment.  These studies have been more focused on mother and child 

relationships rather than the relationships between adolescent mothers and 

grandmothers. Both Western and Eastern countries, especially in Thailand have limited 

evidence about adolescent mother-grandmother attachments. Therefore, it is essential 

that an integrative research approach to identify the predictors of attachment between 

adolescent mothers and grandmothers be applied out early as possible to increase  

the benefits of attachment outcomes. The expected findings of this study may help 

determine significant predictors of this attachment and will contribute to the 

knowledge about the development of specific nursing interventions that can enhance 

positive outcomes. 
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Objective  

To test a causal model of adolescent mother-grandmother attachment. 

 

Research hypotheses 

 1.  Family functioning has a direct positive effect on adolescent mother- 

grandmother attachment, and has indirect effects on adolescent mother-grandmother 

attachment through social support and partner relationship. 

 2.  Grandmother childcare involvement has a direct positive effect on  

adolescent mother-grandmother attachment. 

 3.  Social support has a direct positive effect on adolescent mother-

grandmother attachment, and has an indirect effect on adolescent mother-grandmother 

attachment through partner relationship. 

 4.  Adolescent parenting stress has a direct negative effect on adolescent 

mother-grandmother attachment. 

 5.  Partner relationship has a direct positive effect on adolescent mother-

grandmother attachment. 

 6.  Family functioning, adolescent parenting stress, grandmother childcare 

involvement, social support, and partner relationship influence adolescent mother-

grandmother attachment.  

 

Conceptual framework  

 Adult attachment theory (Hazan & Shaver, (1987) is derived and later 

expanded from the attachment theory of Ainsworth (Ainsworth, 1989; Bowlby, 1969) 

in order to explain attachment of adult and used to guide the conceptual framework of 

this study. Attachment between adolescent mothers and grandmothers is viewed or 

identified attributes as a bond, intimacy, and emotional tie between a mother and 

daughter that lasts over the life span and is posited as an adult attachment. Therefore, 

the adult attachment is an emotional tie with an irreplaceable other who provides  

a secure base that is regulated by the same stages and motivational system as infants 

(Hazan & Shaver, 1987; Hazan & Zeifman, 1999). Importantly, the antecedent of 

adult attachment was proposed when adults are distressed from threatening evens, 
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they may seek an attachment figure to provide a source of safety, protection and 

comfort in order to regain feelings of security. Therefore, their attachment system is 

activated and indicates that adults require responsiveness from attachment figures in 

order to regulate feelings of distress and regain a sense of security (Hazan & Shaver, 

1987; Shaver & Hazan, 1988). 

 The attachment figures of adults have greater variety of relationships than 

infants, including siblings, other relatives, family co-workers, teachers, close friends 

and romantic partners (Mikulincer & Shaver, 2007). In particular, although the 

attachment figures of adolescent mothers may include parents, romantic partners and 

peers, the most important attachment figures can be assumed to be the mothers of 

adolescent mothers (called grandmothers). Similar to adults, adolescent mothers 

continue to require responses from their attachment figures as grandmothers regulate 

feelings of distress or threat, regain an emotional sense of security and provide a secure 

base (Mikulincer & Shaver, 2007; Simpson & Rholes, 1994). Because adolescent 

mothers who married and give birth early are more likely to perceived this situation and 

their transition roles to motherhood as a critical period of difficulty and feelings of 

distress (Ngum Chi Watts et al., 2015). Moreover, the quality of attachment can be 

positive or negative outcomes with adolescent mother, child and partner of adolescent 

mothers.  

 According to the literature review related to adult attachment, the factors 

influencing attachment included family functioning, grandmother childcare 

involvement, adolescent parenting stress, social support and partner relationship. First, 

parenting stress could be a predictor as an antecedent of attachment and explain negative 

effect on the attachment between adolescent mothers and their mothers. In addition, 

family functioning, grandmother childcare involvement, social support, and partner 

relationship also are a predictor as an activating for higher attachment that could be 

indicated a positive effect on this attachment. Finally, family functioning influenced 

social support, and social support also predict partner relationship. Therefore, the 

hypothesized model of this attachment is proposed and illustrated in Figure 1. 
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Figure 1  The hypothesized model of adolescent mother-grandmother attachment 

 

Scope of the study 

 A model-testing design was used to examine the influence of five predictors of 

adolescent mother-grandmother attachment. The participants in this study was 240 

adolescent mothers in Tambon Health Promoting Hospitals [THPHs] of the eastern 

region of Thailand from January-July 2019. 

 

+ 

+ 

- 

+ 

+ + 

+ 
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Definition of terms  

 Adolescent mother-grandmother attachment refers to an affectionate 

bond, mutuality and reciprocal behavior between adolescent mothers and their 

mothers (grandmothers) represented by love, closeness, caring, warmth and feelings 

of security. It was measured by using the Inventory of parent and peer attachment (IPPA-

Thai version) (Armsden & Greenberg, 1987).  

 Family functioning refers to adolescent mother‟s perception of the 

activities and responsibilities of family members participating in maintaining the  

well-being of their families. It includes problem-solving, communication, family 

roles, affective response, affective involvement and behavior control. It was measured 

by using the Chulalongkorn family inventory [CFI] (Trangkasombat, 2006).  

 Grandmother childcare involvement refers to adolescent mother‟s 

perception of caring, support, activities, responsibility and participation from their 

mothers (grandmothers) to help them with child rearing. It was measured by using  

the maternal grandmother involvement scale -Thai version (Barenett et al, 2010). 

 Social support refers to an adolescent mother‟s perception on receiving  

assistance from their mothers, spouse, peer, and relative person to provide child 

rearing, transition to maternal role, and increasing maternal competence including 

material, emotional, informational, and appraisal support. It was measured by using 

the Postpartum support questionnaire [PSQ-Thai version] (Wongvisetsirikul, 1997).  

 Adolescent parenting stress refers to the affection and cognitive response 

of adolescent mother as perceived from their difficult events in childrearing and 

effects on adjusting to the maternal role and well-being. It was measured by using  

the parental stress scale (PSS-Thai version] (Berry & Jones, 1995). 

 Partner relationship refers to love, harmony, intimacy, satisfaction, trust, 

and understanding between adolescent mothers and their children‟s biological fathers. 

It was measured by using the relationship quality scale [RQ scale Thai version) 

(Chonody, Gabb, Killian, & Dunk-West, 2018). 
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CHAPTER 2  

LITERATURE REVIEWS 

 

 This study aimed to test a causal model of adolescent mother-grandmother 

attachment. Related literature was reviewed and organized into the following four 

parts:  

 1.  Adult attachment theory and adolescent mothers-grandmothers 

attachment 

 2.  Adolescent mothers and grandmothers: Situations and their relationships 

 3.  Measures of adult attachment 

 4.  Factors related to adult attachment in term of adolescent mother and their 

mother (grandmother) 

 

Adult attachment theory and adolescent mothers-grandmothers 

attachment 

 The adult attachment theory (Bartholomew & Horowitz, 1991; Hazan & 

Shaver, 1987, 1990) was subsequently expanded from attachment theory (J. Bowlby, 

1979) to explain adult relationships and was elaborated the parallels between the child-

caregiver relationship and the relationship between adult. The concept of attachment 

theory (J. Bowlby, 1979) emphasizes the importance of emotional regulation, 

psychological well-being and mental health of relational bonds with attachment 

figures, who are defined as people who are sensitive, available and supportive in 

times of need. Later on, attachment in the early lives of infants is transferred to 

different relationship throughout the life span in adulthood for the fundamental 

survival system (Ainsworth, 1979; Bowlby, 1969; J. Bowlby, 1973; Dinero et al., 

2008; Khodarahimi, Hashim, & Mohd-Zaharim, 2016).  

 Principles of the adult attachment theory  

 According to Bowlby (1969), the attachment system is instinctive, activated 

by any conditions and motivates infants to seek proximity to supportive others 

(attachment figures) as a means of protecting them from physical and psychological 

threats and promoting affect regulation, well-being and increasing self-efficacy 
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(Bowlby, 1969; 1982b). The system was designed to promote survival, functions to 

reduce fear, anxiety and is related to various forms of distress (Bowlby, 1969).  

This system is activated by primary conditions such as fear, isolation from other 

people, separation from an attachment figure and physical conditions such as extreme 

hunger and fatigue that threaten a sense of security (Bowlby, 1969; 1973). In other 

words, when security perceived to be insufficiently attained, the attachment system 

remains partially or fully activated. If security is felt to be continually denied by 

attachment figures, the attachment system can remain in a chronic activation that 

means individuals cannot fully attend to other important life tasks (J. Bowlby, 1973). 

This system is terminated when individuals experience a sufficient reduction in fear, 

anxiety or distress in a process known as the attainment of “felt security” (J. Bowlby, 

1973; Sroufe & Waters, 1977).  

According to the adult attachment (Bartholomew & Horowitz, 1991; Hazan 

& Shaver, 1987, 1990), the attachment system is strong in infants and young children 

during the early years of life, it assumed to be active over the entire life span and 

underlies the formation and maintenance of relationship bonds in adulthood. 

Attachment figures are not just close family/friends and important relationship 

partners. They are special individuals to whom a person turns when protection and 

support are needed (Mikulincer & Shaver, 2007). The function of attachment figures 

should serve in three provisions. First, attachment figures are a target for proximity 

seeking. All people tend to seek and benefit from proximity to their attachment 

figures in times of need. Second, they provide a “safe haven” as a source of support 

and comfort or protection and alleviation of distress. Third, they serve as a “secure 

base” from which people can explore and learn about the world as they develop 

capacities and personal traits. Based on these functions, a close relationship partner 

becomes a source of attachment security and attachment bond.  

 Mikulincer and Shaver (2003) and Shaver and Mikulincer (2002) describe 

the model of attachment system in adulthood that comprise of three issues including 

proximity seeking following attachment-system activation, beneficial consequences of 

using this strategy effectively to attain the support of a security-providing attachment 

figure, and secondary strategies in order to pursue in response to attachment figure 

unavailability or unresponsiveness. The model includes the goals of the primary and 
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secondary attachment strategies that associated with beliefs and expectations about 

self and others, and associated with the rules for managing distress and interpersonal 

relations. In particular, the model explains what happens when secondary strategies 

fail to accomplish the goals. The first component of the model includes monitoring 

and appraisal of threatening event that is the process responsible for activating  

the attachment system. The second component is the monitoring and appraising 

attachment figure availability which is related to individual differences in felt security 

and the psychological correlates and consequences of secure attachment. The third 

component is monitoring and appraising the viability of proximity seeking as a way  

of dealing with attachment insecurity. The model is sensitive to both context and 

personal dispositions. All the components of the model can be affected by the context 

such as dangers or threats, availability or unavailability about attachment figure, and 

the viability of seeking proximity to and protection from an attachment figure in  

a particular situation. For instance, reminding a person of supportive behavior on  

the part of a past or present attachment figure can cause even a chronically insecure 

person to feel momentarily more secure and to behave accordingly. The model 

illustrated in Figure 2. 
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Figure 2  A model of attachment-system activation and functioning in adulthood   

                (Mikulincer & Shaver, 2003; Shaver & Mikulincer, 2002) 

  

 Attachment in adults 

 Adult attachment theory derived from original attachment theory (Bowlby, 

1969; 1973, 1980). Hazan and Shaver (1987) expanded the Bowlby‟s attachment theory 
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(Bowlby, 1969; 1973, 1980) to adult attachment theory to explain the development of 

affectionate bonds in infancy in order to understand adult attachment which can explain 

the expectations, perceptions and nature of adult intimate relationships (Loubser, 

2007). Adult attachment relationships represent an emotional tie with an irreplaceable 

other who provides a secure base (Doherty & Feeney, 2004). These relationships are 

governed by the same stages and motivational systems that were regulated in infants 

as described by Bowlby and Ainsworth (Hazan & Shaver, 1987; Hazan & Zeifman, 

1999). Attachment systems in adulthood aim to regulate distress and provide a secure 

base for continued psychological growth and increasing maturity and autonomy 

(Shaver, Hazan, & Bradshaw, 1988). When an individual feels distressed or 

threatened, the attachment figure is used as a source of safety, protection and comfort 

(Hazan & Shaver, 1987; Shaver & Hazan, 1988). These threatened or triggering 

situations of individuals include both physical and psychological threats that can 

activate the attachment system (Mikulincer & Shaver, 2007).  

 Internal working models 

 The attachment theory (Bowlby, 1969, 1973) explained that people develop  

a mental representations (or internal working models) that comprise expectations about 

the self, significant others, and the relationship between the people. Working models 

also are suggested to involve processes that influence what information individuals 

attend to, how they interpret events in their world, and what they remember (Bowlby, 

1980; Bretherton, 1985, 1990; Main, Kaplan, & Cassidy, 1985). For instance, adults 

who have secure attachments with their parents tend to have longer relationships, are 

less likely to experience divorce, feel comfortable with both intimacy and autonomy, 

have secure attachment in their romantic relationships and have positive perceptions  

of early family relationships (Bartholomew & Horowitz, 1991; Diehl, Elnick, 

Bourbeau, & Labouvie-Vief, 1998; Feeney & Noller, 1990; Hazan & Shaver, 1987; 

Levy, Blatt, & Shaver, 1998). According to Bowlby (1969; 1973, 1980)  and Hazan 

and Shaver (1987), the way in which individuals are treated by significant others  

across the lifespan such as  parents, close friends and  romantic partners continues to 

guide and shape close relationships, expectations, attitudes and beliefs when people 

build new relationships with future partners.  
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 Attachment styles in adulthood 

 Attachment theory originally focused on the bonds formed between infants 

and their caregivers (J. Bowlby, 1973). Subsequent studies have highlighted the 

parallels between these parent-child relationships and subsequent relationships 

between romantic partners beginning in young adulthood  (Hazan & Shaver, 1987). 

More recently, attachment theory has been extended beyond early lifespan 

development and intimate relationships such as parental or romantic relationships to 

include more general relationships with people such as friends or colleagues (Cassidy 

& Shaver, 2008; Konrath, Chopik, Hsing, & O'Brien, 2014). The examination of 

individual differences in attachment system functioning in adults focuses on 

attachment styles that were patterns of expectations, needs, emotions and social 

behavior. The attachment styles result from a particular history of attachment 

experiences and usually begin in relationships with parents (Fraley & Shaver, 2000).  

 The attachment style of a person reflects their most chronically accessible 

working models and the typical functioning of their attachment system in a specific 

relationship or across relationships. Each attachment style is closely tied to working 

models and reflects the underlying and organizing actions of a particular attachment 

strategy (Mikulincer & Shaver, 2007). The kinds of individual differences observed in 

infant-caregiver relationships are similar to the observations in romantic relationships 

(Fraley & Shaver, 2000). However, differences in adult attachment are conceptualized 

in terms of four distinct styles as secure, dismissing, preoccupied, and fearful 

attachment and based on two-dimensional models of Dimension 1 (model of self and 

how people regard themselves) and Dimension 2 (models of others around them) 

(Bartholomew & Horowitz, 1991; Cassidy, 2000; Feeney, 2008; Pietromonaco & 

Barrett). 

 Attachment style was first proposed by Ainsworth (1967) to describe 

infants‟ patterns of response when they are separated from and reunited with their 

mothers in a laboratory in a Strange Situations assessment procedure. It was originally 

classified into one of three categories called secure, anxious-ambivalent and anxious-

avoidant. A secure infant seems to process accessible working models of successful 

proximity-seeking attempts and security attainment, while avoidant infants seem  

to process accessible working models related to attachment-system deactivation  
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and anxious infants seem to process accessible working models related to attachment-

system hyperactivation. 

 However, the attachment process in adult relationships are likely have more 

complex social networks than close familial relationships held by infants and young 

children (Konrath et al., 2014). Hazan and Shaver (1987) adopted Ainsworth‟s three-

category approach and applied the ideas of Bowlby as a framework for studying and 

organizing individual differences in the way adults think, feel and behave in romantic 

relationships. They described three types of attachment styles, namely, secure, 

avoidant and anxious-ambivalent. 

 Later, Bartholomew (1990), and Bartholomew and Horowitz (1991) classified 

adult attachment into four styles, namely, secure, dismissing, preoccupied and fearful. 

Secure attachment is characterized by people who are comfortable with intimacy and 

autonomy. Dismissing attachment is characterized by people who are self-reliant and 

value autonomy to an extreme degree, often at the expense of intimacy with others. 

Preoccupied attachment is characterized by people who typically have low self-worth 

and are anxious in close relationships. Lastly, fearful attachment is characterized by 

people who desire intimacy but have a general distrust for others and avoid 

involvement in relationships potentially leading to rejection. 

 In subsequent years, several studies have demonstrated that attachment 

styles in adults are best captured by the anxiety and avoidant dimensions (Fraley, 

Waller, & Brennan, 2000). People with high attachment-related avoidance are 

uncomfortable with closeness and depending on relationship partners; they have a 

preference to maintain emotionally distant and self-reliant with the use of deactivating 

strategies to deal with insecurity and distress. While people with attachment-related 

anxiety strongly desire excessive closeness and protection, they worry about their 

partners‟ unavailability to respond or harbor a fear of abandonment with feelings that 

they are unworthy of love and the use of hyperactivating strategies to deal with 

insecurity and distress. 

 Attachment between adolescent daughters and mothers 

 Adolescents and adults may have a wide range of attachment figures that 

differs from the attachment figures of infants and toddlers in early childhood who 

probably also have a limited number of available attachment figures. The attachment 
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figures of adolescents have greater variety of relationship partners than those of infants, 

which include siblings, other relatives, family members, co-workers, teachers, close 

friends and romantic partners, etc. (Mikulincer & Shaver, 2007), even though 

adolescents are less dependent on their parents and more fully developed (Allen & 

Land, 1999). In fact, mothers are the main caregivers who spend more time with their 

children than fathers in terms of child rearing.  Thus, mothers are often assumed to be 

likely to transfer values and prepare their children to become functioning members of 

society (Akgün, 2008; Craig, 2006; Johnson, 2000; Shannon & Shaw, 2008). 

Moreover, the involvement of mothers is believed to be the most important role 

models for their daughters (Starrels, 1994). Therefore, daughters experience feelings 

of nurturing, tenderness and security with their mothers (Dauglass, 2005).  

 Therefore, attachment between mothers and daughters is believed to have  

a stronger and greater intimacy than other parent-child relationships and dyad‟s bond 

is the most affectionate in a family relationship (Martell, 1990; Troll & Fingerman, 

1996). The relationship between mother and daughter is a source of strength and 

considered important for a girl‟s development throughout her entire life (Notman, 

2006; Tyson, 1991) because adolescents‟ attachment styles to mothers or any 

caregivers are related to the quality of future relationships (J. Bowlby, 1988). If they 

have experience with conflicts between differentiation, developing self and 

maintaining the attachment with their mothers, the result is likely to be an ambivalent 

relationship between mothers and daughters. 

 When an adolescent gave birth and became a mother, her mother, then, became 

grandmother. The attachment between adolescent mothers and grandmothers may be 

viewed as a closeness, intimacy, strength and support across their life spans (Rossi, 

1993; Rossi & Rossi, 1990). However, the pattern of this attachment relationship can 

change from several periods of transition, including daughter crossings over to becoming 

adolescent daughters, daughter transitioning to marriage and motherhood and mothers 

transferring over to elder adulthood and infirmity (Yoo, 2004). Similar to infants and 

adults, adolescent mothers seek close physical and emotional proximity to attachment 

figures when they are distressed  and still require responses from their significant 

others to regulate feelings of distress or threats, regain an emotional sense of security 
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and provide a secure base (Bowlby, 1969; 1973, 1980; Mikulincer & Shaver, 2007; 

Simpson & Rholes, 1994).   

 Although adolescents‟ attachment behavior is reconstructed in terms of 

patterns as adolescents grow in maturity, become less dependent on parental 

relationships, are increasingly separate from their parents and become more focused 

on relationships with peers (Colin, 1996; Dubois-Comtois et al., 2013). Mothers of 

adolescent mothers (called grandmothers) remain an important source for adolescent 

mothers, because most adolescent mothers are more likely to be single, have their 

own babies early and report a lack of support with low educational attainments and 

socio-economic disadvantages (Cook & Cameron, 2015; Gyesaw & Ankomah, 2013). 

For the above reasons, adolescent mothers are more likely to perceive their 

disadvantages during a critical period marked by difficulty, feelings of distress and an 

option to continue living with their mothers to receive support from them (David et al., 

2017; Mphatswe et al., 2016 ; Ngum Chi Watts et al., 2015; Tumhiran & Dechakhup, 

2010). According to the attachment theory, grandmothers are the attachment figures of 

adolescent mothers who provide sensitivities and responsibilities as a “safe haven” and 

“secure base” when adolescent mothers need protection, support and alleviation of 

distress (Gyesaw & Ankomah, 2013; Mikulincer & Shaver, 2007; Phoodaangau et al., 

2013 ). 

    

Adolescent mothers and grandmothers: Situations and their 

relationships 

 Adolescence is a transitional period for young people between the ages of  

10 and 19 years that is viewed as a key point in the lifespan (WHO, 2018b). For the 

onset of this transitional period, it is most important for adolescents to be activated 

and fully developed into adulthood.  In addition, this period needs to meet the 

demands and achieve the tasks of adolescents such as less dependence on caregiving 

from parents as they become young adults (Allen & Land, 1999; Erikson, 1968; 

Neinstein, 1996). Key tasks of adolescents include developing autonomy with 

increasingly less dependence on their parents (Allen & Land, 1999). In addition, 

adolescents can transfer their attached figures from parent to peer or partner with 
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greater focus on peer relationships (Dinero et al., 2008; Dubois-Comtois et al., 2013). 

However, the adolescent period is considered a critical time in a young person‟s life 

with the initiation of sexual activities and having a romantic partner. Therefore, the 

early onset of sexual activities and several factors increase the risk for unplanned 

pregnancy and early motherhood (Ngum Chi Watts et al., 2015). 

 When an adolescent becomes pregnant, it is usually unexpected, unplanned 

and a shock for the adolescent and her family (David et al., 2017). The psychological 

adjustment of pregnancy leads to challenges in the transition of adolescence  

(Littleton & Engebretson, 2005). Next, the transition to motherhood begins with 

pregnancy, a phase of profound physical, biological and neuro-endocrinological 

changes that have been associated with increases in fear, anxiety and difficulty facing  

problems among adolescent mothers (Melender, 2002). Adolescent mothers have 

many social and psychological problems as they are faced with the dual challenge of 

processing through the stages of adolescence and adapting to the maternal role 

(Devito, 2010) such as transitioning to a new role and new responsibilities as a 

mother, or having a more difficult experience than adult mothers during the early-

parenting period (Angley, Divney, Magriples, & Kershaw, 20115; Devito, 2007). 

 Currently, adolescent mothers remain a public health concern in many 

developing and developed countries. Worldwide, approximately 21 million teens aged 

between 15-19 years and 2 million girls aged under15 years will become pregnant and 

give birth every year, and most of these births to adolescent mothers occur in 

developing countries (Gyesaw & Ankomah, 2013; WHO, 2018a). In addition, 

adolescent birth rates range from 1 to 201 births per 1000 adolescents aged 15-19 

years based on rates in different countries (World Bank, 2015). In developed and 

high-income countries, the highest rate of adolescent birth rate among adolescents 

aged 15-19 years was reported at 47 births per 1,000 female adolescents aged 15-19 

years in England and Wales, 23 births per 1,000 female adolescents in New Zealand, 

21 births per 1,000 female adolescents in the United States, and 8 births per 1,000 

female adolescents in Switzerland (Sedgh, Finer, Bankole, Eilers, & Singh, 2015; 

World Bank, 2015). 

 In developing countries, especially in Southeast Asian countries, high birth 

rates of adolescent mothers have been found in many countries. In 2015, the highest 
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birth rate of adolescents was reported in Lao PDR at 64 births per 1,000 female 

adolescents aged 15-19 years, with a rate of 63 births per 1,000 female adolescents in 

the Philippines and 52 births per 1,000 adolescent females in Cambodia (World Bank, 

2015). However, the lowest birth rate of adolescents in Malaysia was 14 births per 

1,000 female adolescents aged 15-19 years old, followed by Myanmar was 16 births 

per 1,000 female adolescents (World Bank, 2015). In Thailand, evidence shows that 

adolescent mothers have had rising trends since 1992-2015. In particular, in 2015,  

the birth rate among adolescents aged 10-19 years was 15.3 births per 1,000 

adolescent females, which accounted for 679,502 births and 44.3 per 1,000 females 

aged 15-19 years (Bureau of Reproductive Health, 2015). Moreover, in 2016, the birth 

rates among adolescents aged 10-14 years were 1.4 per 1000 females, and 42.5 per 

1,000 females among adolescents aged 15-19 years (Bureau of Reproductive Health, 

2016). Similar to the World Bank, the birth rate in Thailand was reported at 45 births 

per 1,000 females aged 15-19 years (World Bank, 2015).  

 Compared with adult mothers, not only do adolescent mothers have several 

problems, but their infants are also at increased risk for negative outcomes such as 

low birth weights, prenatal death, increased risk for premature birth and development 

problems (Black, Fleming, & Rome, 2012; Kaewjanta, 2012; Morinis, Carson, & 

Quigley, 2013 ; Thaithae & Thato, 2011). The children of adolescent mothers have 

heightened risk for developmental delays, deficits in social and cognitive development, 

insufficient nutrition and development care, behavioral problems and greater 

likelihood for abandonment than children of adult mothers. Moreover, there are 

increased risks for emotional and behavioral problems such as physical assault, poor 

quality of life, growth and development delays (particularly cognitive) with speech and 

language delays (Kearney & Levine, 2012; Mollborn & Dennis, 2012; Morinis et al., 

2013 ; Oxford & Spieker, 2006; Ruedingera & Cox, 2012 ; Tantives et al., 2013). 

 In the past, pregnant adolescents often married and independently lived with 

their husbands. However, current trends show that the majority of adolescent mothers 

are continuing to live with their parents with shared care of their newborns with their 

own mothers. Most adolescent mothers stay with their mothers and original families 

in order to receive support from their mothers and families (Borcherding, SmithBattle, 

& Schneider, 2005; Kamphaengphan et al., 2011; Mphatswe et al., 2016 ; Narong, 
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2013; Tumhiran & Dechakhup, 2010). Because most of these adolescents remain 

younger, they face a lack of support, perceived difficulty, problems with transition to 

their new maternal role and socio-economic disadvantages (Cook & Cameron, 2015; 

Gyesaw & Ankomah, 2013). Living with their mothers (grandmothers) tends to 

decrease their problems and promote their economic and educational status (Cook & 

Cameron, 2015; Kalil & Danziger, 2000; Sadler & Clemmens, 2004; Stiles, Barkham, 

Mellor-Clark, & Connell, 2008 ). Therefore, mothers of adolescent mothers are the 

primary caregivers for adolescent mothers (Gyesaw & Ankomah, 2013; Phoodaangau 

et al., 2013 ). 

 As a mother transitions into the role of grandmother when her daughter 

gives birth to her first child, the relationship between mother and daughter as a regular 

role crosses over into an adolescent mother and grandmother relationship (Maposa & 

SmithBattle, 2008). Mothers of adolescent mothers (called grandmothers) are 

identified as a consistent and dependable source of emotional and tangible support  

for adolescent mothers (Devito, 2007) and take on the new responsibility of childcare 

in addition to caring for other family members (Johnson-Garner & Meyers, 2003). 

Because most adolescent mothers remain single, are younger, lack support, face 

difficulty and problems as they transition to the new maternal role and low socio-

economic status (Cook & Cameron, 2015; Gyesaw & Ankomah, 2013), mothers of 

adolescent mothers generally play a crucial role in providing support and care as  

they offer shelter in addition to instrumental and emotional support for adolescent 

mothers and grandchildren. They also serve as a role model for good transition to  

the maternal role and promote maternal competence for their adolescent daughters 

(Devito, 2010; Oberlander et al., 2007 ; Sgarbpssa & Ford-Giiboe, 2004). In Thailand, 

grandmothers usually play the role of primary caregiver of adolescent mothers  

and raise grandchildren as they take on new roles to support their adolescent 

daughters (called adolescent mothers); this is an expectation based on the  

Thai cultural context and determined by the gender (Phoodaangau et al., 2013 ; 

Wichaiya, 2012; Yodthong et al., 2014). However, some grandmothers find 

themselves in conflict with their new roles in caring for daughters and her 

grandchildren with potential feelings of anger, guilt and a feeling of being  
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“too young” to be a grandmother (Devito, 2010; Mulder, 2009; Paskiewicz, 2001 ; 

Sadler & Clemmens, 2004). For example, even though some grandmothers are 

unhappy or disappointed about their daughters‟ pregnancies, they still provide support 

for their adolescent mothers (Ngum Chi Watts et al., 2015). Furthermore, in 

developing countries such as Thailand, grandmothers have early changes in their 

status change from mother to grandmother, and have younger ages as first-time to 

grandmothers (Yodthong et al., 2014). Interestingly, most adolescent mothers‟ 

families providing support for adolescent mothers are found to have low family 

income, insecure professions and low socioeconomic status (Kamphaengphan et al., 

2011; Tumhiran & Dechakhup, 2010). 

 Adolescent mothers who live with their original families mean three 

generations are living together. This allows the grandmother to provide support and 

care of the adolescent mother and her child (Devito, 2010; Gyesaw & Ankomah, 2013). 

In particular, grandmothers who live with adolescent mothers and have good 

relationships are also role models for good maternal roles and promoting maternal 

competence among adolescent mothers (Clemmens, 2003; Sgarbpssa & Ford-Giiboe, 

2004). The support that adolescent mothers receive from their mothers depends  

on their relationship between the period before pregnancy and birth of the newborn.  

A good relationship between parents and adolescent mothers is a good indicator  

that the adolescents are likely to receive support. Moreover, adolescent mothers  

who live with at least one biological parent or relatives receive the most help  

and support as compared to those who do not live with their parents or relatives 

(Ngum Chi Watts et al., 2015).  

 

Measures of adult attachment 

 Assessing the adolescent mother-grandmother attachment is the most 

important source of healthcare providers to encourage their attachment and increase 

the benefits of the attachment. Several instruments were developed to measure  

the attachment.  Most of these are self-report questionnaires (Crowell, Fraley, & 

Shaver, 2008).  
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 The Inventory of parent and peer attachment [IPPA] 

 The IPPA was developed by Armsden and Greenberg (1987) in order to 

assess adolescents‟ perceptions of the positive and negative affective/cognitive 

dimension of relationships with their parents and close friends. Particularly,  

the instrument was developed to assess how well these figures serve as sources of 

psychological security. The original attachment theory by Bowlby (1969) and recently 

expanded by others was used as the theoretical framework for this instrument.  

Three broad dimensions of IPPA are assessed: degree of mutual trust; quality of 

communication; and extent of anger and alienation. IPPA was originally developed 

from a sample of adolescents aged 16 to 20 years. However, it has been used 

successfully in several studies with adolescents who were as young as 12 years of age 

(Armsden & Greenberg, 1987). The instrument is a self-report questionnaire with  

a 5 point-Likert scale with responses from 1 (almost never or never true) to 5 (almost 

always or always true). The original version consisted of 28 parent and 25 peer items, 

thereby yielding two attachment scores. The IPPA revised version is composed of 

three 25-item forms for the separate assessment of attachment to mothers, fathers  

and peers. It was scored by reverse-scoring of the negatively worded items and  

then summing the response values in each section. This measure showed high  

test-retest reliability and acceptable validity in most studies (Armsden & Greenberg, 

1987; Armsden, McCauley, Greenberg, Burke, & Mitchell, 1990; Papini, Roggmann, 

& Anderson, 1991). 

 The relationship questionnaire [RQ] 

 The RQ was developed by Bartholomew and Horowitz (1991). It is one of  

the most widely used self-reports to measure adult attachment styles. The RQ consists 

of four short paragraphs or items that describe the four prototypical adult attachment 

styles, including secure, dismissing, preoccupied and fearful (Bartholomew, 1990; 

Bartholomew & Horowitz, 1991). To complete the questionnaires, the respondents 

rated or chose the extent to which each paragraph best described their attachment style 

(Bartholomew & Horowitz, 1991; Feeney, 1999; Pietromonaco & Barrett, 1997).  

The scale is correlated highly with other self-report measures and interview-based 

assessments of attachment style (Bartholomew & Horowitz, 1991; Bartholomew & 

Shaver, 1998; Brennan, Clark, & Shaver, 1998). The RQ is reliable, well-validated, 
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widely used, culture-sensitive and carries considerable self-observer agreement among 

peers, romantic partners and family members (Bartholomew & Horowitz, 1991; Griffin 

& Bartholomew, 1994; Scharfe & Bartholomew, 1994; Schmitt et al., 2004). RQ 

responses are relatively stable across time periods ranging from 8 months to 2 years 

post-assessment and strongly used for examining potential changes in adult attachment 

styles over time  (Scharfe & Bartholomew, 1994; Zhang & Labouvie-Vief, 2004).  

 The experiences in close relationship-revised [ECR-R] 

 The ECR-R was developed by Fraley and Shaver (2000). It was used to 

assess participants‟ attachment styles in romantic relationships. This is a widely  

used self-report measure of romantic attachment. The original version contained  

36 questions related to feelings of emotional security and intimacy in relationships. 

The scale measures two major dimensions of attachment in the context of close 

romantic relationships including anxiety (18 items) and avoidance (18 items).  

The ECR-R statements are rated on 7-point Likert scales ranging from 1 (strongly 

disagree) to 7 (strongly agree). The total scoring range was from 36 to 252 points with 

higher scores indicating a low level of attachment security and low scores indicating  

the use of an attachment figure as a safe haven when facing distress and danger (Fraley & 

Shaver, 2000). However, in order to decrease easily adverse effects on reliability during 

implementation with clinical samples, especially psychiatric patients, a shorter version 

with 18 items (ECR-R-18) was developed by Wei, Russell, Mallinckrodt, and Vogel 

(2007). Later on, it was translated  into Thai by Wongpakaran and Wongpakaran (2012 ). 

The Cronbach‟s alpha coefficient of this ECR-R-18 Thai version was .84. 

 The revised adult attachment scale [RAAS]  

 The RAAS was first developed based on attachment theory by Collins and 

Read (1990) and  revised by Collins (1996). It was used to assess the three attachment 

dimensions (closeness, dependence and anxiety) and the four adult attachment styles 

identified by Bartholomew and Horowitz (1991) (secure, dismissing, preoccupied and 

fearful). RAAS consists of 18 items with self-reporting that asks participants to rate 

the extent to which each statement describes their feelings and behaviors in relation to 

romantic relationships in general. The responses were rated on a 5-point Likert scale 

ranging from 1 (not at all characteristic of me) to 5 (very characteristic of me).  
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This scale has three subscales: dependence, closeness and anxiety. Following by, the 

“closeness” dimension refers to the extent to which a person is comfortable with 

closeness and intimacy. The “dependence” dimension refers to the extent to which  

a person feels he/she can depend on others to be available when needed. The 

“anxiety” dimension refers to the extent to which a person is worried about being 

rejected or unloved. Finally, the subjects were divided into three groups based on  

the results: Secure, anxious and avoidant attachment styles. Items 1, 6, 8, 12, 13, and 

17 measured secure attachment, while Items 2, 5, 7, 14, 16, and 18 measured avoidant 

attachment and Items 3, 4, 9, 10, 11, and 15 measured anxious-ambivalent attachment. 

The internal consistency reliability values for the subscale of the closeness, 

dependence and anxiety scale were .72, .76, and .87, respectively (Adamczyk & 

Bookwala, 2013).  

 The adult attachment questionnaire [AAQ]  

 The adult attachment questionnaire [AAQ] was developed by Simpson, 

Rholes, and Phillips (1996) to assess two dimensions of attachment: attachment 

avoidance and attachment anxiety. A dimensional approach was used rather than  

a categorical approach to scoring in order to maximize the sensitivity of the measures  

of changes in adult attachment styles (Fraley & Waller, 1998). The AAQ‟s rating  

was a seven-point scale ranging from 1 (strongly disagree) to 7 (strongly agree).  

An eight-item avoidant subscale in Items 1-3 and 5-9 was used to assess  

respondents‟ comfort with close relationships, while the nine items of the anxious 

subscale in Items 4 and 10-17 measured anxiety about having close relationships;  

five negatively worded responses were averaged to create an anxiety score. Higher 

scores indicated either more avoidance or more anxiety toward social relationships. 

The Cronbach‟s alpha coefficient of this AAQ was .79 (Crowell, Fraley, & Shaver, 

1999).  

 In this study, the IPPA will be selected because it can assess the perceptions 

of adolescents in the dimensions of relationships with their mother. It can also explain 

how well attachment figures as grandmother provide a source of psychological 

security. Therefore, it will be the most appropriate for explaining attachment between 

adolescent mothers and their own mothers (grandmothers). Moreover, the instrument 



 27 

is a universal, precise measurement, and has been used in various contexts and 

populations such as adolescents or students. Finally, it is easy to read and understand. 

 

Factors related to adult attachment in terms of adolescent mothers 

and their mothers (grandmothers) 

 The attachment of adolescent mothers and grandmothers is the most useful 

source for adolescent mothers and their children. According to attachment theory  

and intensively reviewed relevant literature, significant factors are associated with  

the adolescent mother-grandmother attachment, including family functioning, 

grandmother involvement, adolescent parenting stress, social support and partner 

relationship to examine a causal model of adolescent mother-grandmother attachment. 

These significant factors can contribute to the attachment model.  

 Family functioning 

 Family functioning is recognized to be associated with attachment 

relationships and individual growth.  In particular, the family plays a role in  

the cognitive and emotional development of each individual (Kapanee & Rao, 2007).  

Previous studies have examined the relationship between family functioning and 

attachment relationships, which are defined as a basic family function to provide 

appropriate conditions for family members to develop physical, psychological, social 

and other aspects (Dai & Wang, 2015; Miller et al., 2000). According to family 

concepts, the family plays a basic role in determining members‟ roles and 

responsibilities, agreements about delegated roles, justification and logicality of roles 

and responsibilities, planning for accomplishment of liabilities, determining borders 

for family members, supporting one another in critical situations, creating accurate 

relationships, maintaining reciprocal trust and responsibility (Jahangir, 2012). 

 Family functioning is a multi-dimensional concept. For example, the family 

functioning of Epstein, Bishop, and Levin (1978) divides family functioning into  

six dimensions by the ability of family to complete the basic tasks including problem-

solving, communication, family roles, affective response, affective involvement and 

behavior control. While Olson (1993) classified family functioning into three 

dimensions including family intimacy, family adaptability, and family 
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communication, the work of Beavers and Hampson (2000) divided family functioning 

that consists of two dimensions as a soft index and a rigid index. The soft index 

includes affective responses, involvement, behavior control and values and rules.  

The rigid index included problem-solving, communication and role assignment.  

 In general, several dimensions of the family, including family processes  

and family function, have been linked to attachment behavior (Kapanee & Rao, 

2007), while  less cohesion, support and communication within the family can lead to 

less attachment (Kullik & Petermann, 2013 ; Miller & Commons, 2010 ; Ronnlund & 

Karlsson, 2006 ). In particular, attachment styles in family dynamics may contribute 

to maintenance from childhood into adulthood (Bartholomew & Horowitz, 1991). For 

family members, securely attached individuals report significantly higher levels of 

family functioning including adaptability, cohesion and satisfaction in their original 

family (Pfaller, Kiselica, & Gerstein, 1998). Mothersead, Kivlighan, and Wynkoop 

(1998) suggested that family functioning related to distress, and high level of family 

dysfunction lead to decrease secured attachment. Moreover, they found that 

increasing family dysfunction related to less parental attachment and more 

interpersonal distress.   

 Several studies have found higher levels of family functioning to be 

associated with positive attachment relationships. For example, in a prospective study 

of 4,357 university students in 110 universities in Japan to examine how adult 

attachment was influenced by perceived rearing and current family functioning, Liu, 

Shono, and Kitamura (2008) reported that current family functioning is univariately 

correlated with adult attachment. This association is highly dependent on the 

correlation between perceived rearing and family functioning.  Therefore, levels of 

attachment may be hardly influenced by current family functioning. Moreover, they 

also found that two dimensions of family functioning, namely, family adaptability and 

family cohesion, influence attachment relationships. 

 The study of Kapanee and Rao (2007) examined the effects of attachment 

styles in relation to family functioning and depressive symptoms with particular focus 

on attachment styles in relation to family functioning and distress in college students. 

This sample comprised 124 male and 203 female single undergraduate college 

students in Bangalore with age ranging between 18-21 years.  According to the 
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findings, adolescents who reported higher levels of family cohesion and better 

communication patterns within their families also reported higher levels of secure 

attachment than insecure attachment, because secure attachment is a protective factor 

against negative psychological outcomes. Moreover, the securely attached reported 

that their families were higher in the categories of cohesion, expressiveness, active-

recreational approach, family sociability, family idealization and democratic family 

style. Thus, they suggested that families characterized by togetherness, good 

interpersonal communication, an interest in relating to others in society and an 

emphasis on individual growth and freedom are associated with secure attachment.  

 Tanaka et al. (2008) identified the psychosocial correlates of adolescents  

by using invitation letters to the presidents of all 615 universities in Japan.  

Questionnaires from participants were completed anonymously and returned by 

stamped envelopes directly to the research team. They indicated that the three 

insecure attachment styles were fearful, preoccupied and dismissive, all of which  

had slightly different correlational patterns. The scores for fearful and dismissive 

attachment styles that represent poor other images were correlated with low reward 

dependence while those in the preoccupied attachment style were correlated with high 

reward dependence. 

 Rawatlal et al. (2015) conducted a larger collaborative study by examining 

the associations between attachment patterns, parental support and family functioning 

from the adolescent and primary caregiver. The subjects (N=206) were recruited from 

public schools in Durban, KwaZulu- Natal. People from communities were included 

from Umlazi, KwaMashu, Chatsworth, Phoenix, Umbilo, Newlands and Wentworth 

during 2012-2013. They reported that the quality of family functioning in terms of 

communication, cohesion and support has an influence on attachment relationships.  

In particular, the dimensions of family cohesion, support and communication within 

family were found to be associated with higher levels of attachment. 

 The study of Fujimori1, Hayashi1, Fujiwara, and Matsusaka (2017) 

examined the influences of attachment style, family function and gender differences 

on loneliness in Japanese university students. These questionnaires were included  

in the University of California at Los Angeles (UCLA) Loneliness Scale, Internal 

Working Model Scale for assessing attachment and the Family Adaptability and 
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Cohesion Evaluation Scale III. Stepwise multiple regression analyses were employed 

to examine the variables‟ relationships, including a dependent variable, namely, 

loneliness and independent variables, namely, gender, attachment style and family 

functions. The results showed that family functioning including cohesion and 

adaptability were positively and significantly correlated with secure attachment styles 

(r = 0.29, p < 0.01; r = 0.29, p < 0.01, respectively), and negatively and significantly 

correlated with insecure attachment (r = -0.14, p < 0.05; r = -0.16, p < 0.01, 

respectively). 

 Sheftall, Mathias, Furr, and Dougherty (2013) examined the attachment 

along with broader family functioning in part of family adaptability and cohesion 

among 236 adolescent psychiatric in-patients with and without histories of suicide 

attempts. These results found that the associations between attachment, adaptability 

and cohesion differed by attachment figure. Moreover, significant correlations were 

found for maternal attachment with adaptability and cohesion.  

 Likewise, family functioning had the indirect effect on attachment through 

social support. It may explain that family functioning can enhance social support by 

increasing skills for requiring support from family members especially grandmother. 

Thus, they could be improved attachment between adolescent mothers and 

grandmother. This is consistent with findings of Yurdakul (2018) found that the 

communication and social skills of adolescent mothers could affect on skills for 

requiring social support or involvement from other people. Besides, poor 

interpersonal skills as lack of communication skill with family members may reduce 

their perceived and actual social support from others (Nilsen et al., 2013).  

 As previously mentioned, family functioning is associated with attachment 

behavior. In particular, individuals with secure attachment are related to decreased 

interpersonal distress. Therefore, it is necessary to note that family functioning factors 

were significant for adolescent mother-grandmother attachment.  

 Grandmother’s childcare involvement  

 According to the literature review, grandparents, particularly grandmothers, 

often play important roles in living with their grandchildren, especially during early 

childhood (Smith & Drew, 2002). Grandmother s are an important source for 

providing emotional, financial, instrumental and informational support to their 
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daughters and grandchildren, which can buffer adolescent mothers from negative 

psychological consequences (Gordon et al., 2004; Smith & Drew, 2002). In particular, 

in high-risk group conditions such as adolescent mothers, low socio-economic status 

or problems with child characteristics, grandmothers are highly involved with their 

daughters and young grandchildren (Silverstein & Ruiz, 2006; Smith & Drew, 2002). 

Grandmothers usually provide response, support, care, safety and involvement in the 

lives of their adolescent mothers and grandchildren (Barnett et al., 2010; Chan & 

Elder, 2009). Additionally, mothers who live with their mothers are more likely to 

recreate the mother-grandmother relationship in their relationships with their children 

such as consistency to support and encourage autonomy (Silberman, 2016).  

 Grandparent involvement is viewed as an important source of emotional, 

financial and instrumental support that can buffer parents from adverse psychological 

consequences. However, intergenerational relationships can both exacerbate parenting 

stress and protect against parenting stress (Gordon et al., 2004). Grandmothers who 

live with their families may receive greater respect, authority and status within the 

family, because they are often viewed by their adolescent mothers and grandchildren 

as ancillary figures (Chang, Yi, & Lin, 2008; Pong, Johnston, & Chen, 2010).  

The qualities of the mother-grandmother relationship as the mother-grandmother 

mutuality have been defined as an affection, closeness and warmth in relationships 

(Baumann, Kuhlberg, & Zayas, 2010; Levitt, Guacci, & Weber, 1992; Silberman, 

2016). However, living with grandmothers and childcare involvement are also 

associated with strains in mother-grandmother relationships (Apfel & Seitz, 1991; 

Grau, Wilson, Weller, Castellanos, & Duran, 2012). Relationship strain was found in 

multigenerational households and may lead young grandmothers to   added caregiving 

stress from a new baby into the household or disagreement about parenting 

approaches between mothers and grandmothers (Apfel & Seitz, 1991). This 

relationship strain can have impact on mother-child interactions while less 

relationship strain can lead to more competent parenting behaviors (Sellers, Black, 

Boris, Oberlander, & Myers, 2011; Silberman, 2016).  

 Involvement in childcare has been considered a multidimensional construct 

with multiple domains (Singh et al., 1995). In particular, the involvement of 

grandmothers has several dimensions. Cabrera, Shannon, West, and Brooks-Gunn 
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(2006) identified grandmother involvement as parental engagement in terms of 

frequency of didactic care such as singing songs, reading stories; physical play such 

as playing with toys; and care-giving such as bathing and feeding children. Cook and 

Roggman (2010) also categorized grandmother involvement into two groups including 

intergenerational cohabitation, child rearing, seeing, and levels of helping to raise 

their grandchildren. Silberman (2016) viewed grandmother involvement as a complex 

relationship having many different types of grandmother support such as emotional 

reassurance, advice, financial support and child-care support. Moreover, the model of 

Lamb, Pleck, Charnov, and Levine (1987) has been widely used to conceptualize 

paternal involvement  into three categories including interaction as a one-on-one 

interaction with the child, including feeding, playing and reading; accessibility and 

availability to the child; and responsibility in both child care and welfare. 

 Empirical studies have found that grandmother involvement has an influence 

on attachment relationships (Cook & Roggman, 2010). It also affects attachment and 

parenting outcomes. Involvement, warmth and responsiveness from parents, 

especially mothers, are important predictors of secure attachment while a low level of 

paternal involvement, insensitivity and inconsistent parenting is related to insecure 

attachment (Bates, Maslin, & Frankel, 1985; Crockenberg, 1981; van Schaick & 

Stolberg, 2001). One study suggested that adolescent mothers who received more 

involvement from their mothers tended to have high levels of secure attachment, 

because  high levels of involvement related to high levels of intimacy, commitment 

and trust in the relationships  lead to secure attachment (Barnett et al., 2016; Cook & 

Roggman, 2010; van Schaick & Stolberg, 2001). According to the attachment theory, 

the quality of attachment relationships is shaped by the sensitivity and responsibility 

of caregivers who interact with their infants (Ainsworth et al., 1978; J. Bowlby, 1980; 

DeWolff & van Ijzendoorn, 1997). Similar to infants, attachment relationships in 

adults are purposed to provide a safe haven for an individual or a place to turn to in 

times of distress wherein the attachment figure  

will provide comfort and reassurance (Hazan & Shaver, 1994 ). However, maternal 

rejection of physical contact, maternal inconsistency and lack of sensitivity and 

responsiveness are more likely to foster an insecure attachment style (Ainsworth et 

al., 1978; Katowitz, 2007; Vondra, Shaw, & Kevenides, 1995).  
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 Parenting stress 

 Parenting requires the ability to form strong emotional connections with 

others such as the ability to organize, plan and exhibit self-control. Parents with 

secure attachment styles tend to be more responsive, sensitive, involved and active in 

forming a secure foundation for a young child to explore, learn and develop 

(Ainsworth, 1979; J.  Bowlby, 1982a). In particular, parenting stress is defined as 

specific difficulties in adjusting to the parenting role and the normative approach as the 

role related to stress that involves a parent‟s emotional, and behavioral responses to 

some unpleasant events that affect parental well-being (Abidin, 1995; Crnic & Low, 

2002; Lubiewska & Derbis, 2016; Seginer et al., 2002). However, several studies 

have indicated that adolescent mothers have more problems about transition to 

motherhood and new responsibility, socio-economic status, mother-daughter 

relationships, a lack of social support and increasing vulnerability (Garner et al., 2013; 

Mazzeschi, Pazzagli, Radi, Raspa, & Buratta, 2015). Thus, the transition to the new 

maternal role leads to parenting stress and a common risk factor for health and social 

problems among adolescent mothers.  

 Several studies have indicated that stress creates susceptibility to changes in 

attachment style (Cozzarelli, Karafa, Collins, & Tagler, 2003; Davila, Bradbury, 

Cohan, & Tochluk, 1997; Davila & Cobb, 2003). Thus, parenting stress could have an 

influence on attachment between adolescent mothers and grandmothers. It is also 

associated with the attachment by perception of stress, which can inhibit secure 

attachment and activate attachment insecurity when adolescent mothers do not receive 

responsiveness or are neglected by attachment figures (Feldman, 2007; Lubiewska & 

Derbis, 2016; Nakagawa et al., 1992; Riggs & Han, 2009). A study by Nakagawa, 

Teti, and Lamb (1992) found a negative relationship between level of parenting stress 

and attachment security. Thus, this finding means participants who report high levels 

of parenting stress also report low attachment security. Moreover et al. (2011 ) 

reported that mothers who experienced fewer stressful events and higher perceived 

social support are associated with decreased attachment anxiety.  

 Under conditions of low stress, perceptions of social support can lead to 

changes in attachment anxiety. During highly stressful conditions, social support and 
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attachment anxiety do not influence one another. Additionally, Lubiewska and Derbis 

(2016) reported that parenting stress was associated with attachment insecurity.  

They indicated that the parenting stress of mothers was a negative predictor of life 

satisfaction.  

 Social support 

 Social support has been viewed as the most important source for adolescent 

mothers. In adolescent mothers, their own mothers and partners the most primary 

social resources and are identified as a common source of support (Gee & Rhodes, 

2007; Laghi, Baumgartner, Riccio, Bohr, & Dhayanndhan, 2013; Oldehinkel et al., 

2011). Importantly, mothers of adolescent mothers (grandmothers) have been 

identified as their closest and most consistent support figure providing emotional and 

tangible support, financial assistance, cognitive guidance and childcare support 

(Devito, 2010; Laghi et al., 2013). However, adolescent mothers‟ partners frequently 

fail to provide consistent support for adolescent mothers (Castellanos, 2013).  

 Social support is a multifaceted construct with six identified functions 

including emotional, cognitive, tangible, social, positive feedback and child care 

support (Cauce, Mason, Gonzales, Hiraga, & Liu, 1996; Cohen & Wills, 1985; 

Colleta & Lee, 1983; Thompson, Flood, & Goodvin, 2006; Wan, Jaccard, & Ramey, 

1996). These functions were grouped into instrumental (tangible, child care) and non-

tangible (emotional, cognitive guidance, positive feedback, socializing). It is defined 

as a voluntary act from one individual given to another individual and presented in 

immediate or delayed positive responses to the recipient (Hupcey, 1998). It has 

different forms of support, including informational, physical, emotional, instrumental, 

and appraisal support (Logsdon & Koniak-Griffin, 2005). It also plays a direct role in 

promoting recovery from stress and crisis experiences in addition to serving as a 

buffer against the effects of stress, including guidance, emotional support and tangible 

support. Moreover, social support helps reduce environmental stressors and allows 

mothers to cope with their insecurities with pregnancy and infant care. Social support 

improves the mothers‟ feelings of attachment to her infant (Diniz, Koller, & Volling, 

2015). 

 Social support  has been found to be associated with attachment by 

increasing feeling of security, life satisfaction, capacity to seek and awareness to 
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receive help from attached figures, and encouragement about reciprocity (Green et al., 

2011 ; Moller et al., 2003; Shahyad et al., 2011). In particular, feelings of security can 

develop into attachment security when an attachment figure provides consistent 

availability and responsiveness. On the other hand, if a person receives inconsistency, 

unavailability or unresponsiveness from an attachment figure, then attachment 

insecurity develops (Mikulincer & Shaver, 2003, 2007; Stanton & Campbell, 2014). 

Moreover, receiving consistent social support and a high level of satisfaction with the 

level of support provided is associated with increasingly secure attachment (Priel & 

Shamai, 1995). 

 A study by Green et al. (2011 ) examined whether attachment styles and 

social support reciprocally influence each other over time. According to the findings, 

mothers with fewer stressful life events and increasing social support led to increased 

attachment security. Recently, Bernardon, Babb, Hakim-Larson, and Gragg (2011) 

found that insecurely attached students reported high levels of social, family, and 

romantic loneliness.  

 Several studies of social support were explained correlation with partner 

relationship. It indicated that lower levels of support reduced relationship satisfaction 

and increases instability with partner (Khan & Aftab, 2013; Katz, Beach, & Anderson, 

1996; Kurdek, 2005; Overall1, Fletcher, & Simpson, 2010; Pasch & Bradbury, 1998). 

Moreover, previous study indicated that perceived social support from social 

networks buffered the negative effects of the relationship and marital satisfaction. The 

perceptions of social support from their social networks can predict relationship 

within family and marital satisfaction (Gee & Rhodes, 2003; Khan & Aftab, 2013).  

 Partner relationship 

 During the adolescent period, primary attachment figures transfer from 

parents to peers or partners in a process that begins in late adolescence or early 

adulthood (Dinero et al., 2008; Fraley & Davis, 1997). Generally, partners are one of 

the most primary social resources for adolescent mothers and have been identified as 

a common source of social support (Gee & Rhodes, 2007; Oldehinkel et al., 2011), 

particularly in the case of the low-income group. However, partners of adolescent 

mothers are characterized as unstable, transient and conflictual. Their romantic 

relationships are more likely to have instability and inconsistency in the provision of 
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support (Castellanos, 2013; Devito, 2007; Miller, Duncan, Brown, Sparks, & Claud, 

2003). Moreover, relationships with partner can have both positive and negative 

aspects (Castellanos, 2013; Gee & Rhodes, 2007)  and have also been found to have 

influence on attachment. Adolescent mothers who are satisfied with partner 

relationships tend to have low stress and increase social support (Cramer, 2003; 

Shahyad et al., 2011). 

 Several findings have indicated that partner relationships are associated with 

attachment representation and subsequent relationships with others may reflect 

changes in attachment style and a move away from its original form (Dinero et al., 

2008; Mikulincer & Shaver, 2003, 2007). The quality of attachment relationships 

within the family and the partner relationship may influence the quality of another 

attachment relationship as in the parent-child dyad or adolescent mother-grandmother 

dyad (Woodhouse, Dykas, & Cassidy, 2009). Adolescents or young adults who have 

greater romantic involvement are associated with stronger attachment to partners and 

lower attachment to mothers and friends (Feeney, 2004). 

 Partner relationship is a part of family relationships. According to Ainsworth 

(1989), family attachment has been defined as an enduring emotional bond with either 

parents or peers. Satisfaction with partner relationships such as marital satisfaction is 

associated with attachment behavior. Marital satisfaction has greater influence over 

secure attachment (Feeney, 1996). Increasing levels of marital satisfaction tend to 

have highly responsive and available care from partners that restore feelings of 

security, worthiness of love, trust to provide love and support and increased 

attachment security (Alder, Yorgason, Sandberg, & Davis, 2018; Bowlby, 1969; 

Feeney, 1996). Thus, these findings indicate that romantic partners and relationship 

satisfaction influence attachment. For instance, Woodhouse et al. (2009) examined the 

secure base provision in the context of the family. The participants were 189 

adolescents from two-parent families and their parents. They found that a parent who 

can rely on and receive support from their spouse during distress gain more benefits and 

security.  

 Romantic or partner relationships are an important source of emotional 

support for adolescents (Connolly, Craig, Goldberg, & Pepler, 1999).The importance 

of parental attachment decreases due to increasing romantic relationship, which 
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becomes the primary basic source of support and intimacy for adolescents (Overbeek, 

Vollebergh, Engels, & Meeus, 2003). However, individuals who have been rejected 

by their partners are related to more anxious attachments and have a low threshold for 

perceiving situations in the environment as threatening to the relationship (Mikulincer 

& Shaver, 2007).  

 

Summary 

 Empirical studies about adult attachment especially attachment between  

a mother and a mature daughter  suggest that significant factors related to attachment 

between adolescent mother and grandmother include family functioning, grandmother 

involvement, adolescent parenting stress, social support and partner relationship.  

A causal model of attachment between adolescent mothers and grandmothers can be 

properly hypothesized. 

 

 

 

  



 38 

CHAPTER 3  

RESEARCH METHODOLOGY 

  

 This study aims to test a causal model of adolescent mother-grandmother 

attachment. This chapter presents the research design, population and sample, research 

instruments, protection of human rights, data collection procedures and data analyses. 

 

Research design 

 A model-testing design was used to determine the influence of five predictors on 

adolescent mother-grandmother attachment, including family functioning, grandmother-

childcare involvement, parenting stress, partner relationship and social support.  This 

design was appropriate for clarifying the factors influencing this attachment and 

appropriate for testing the accuracy of the hypothesized causal model. 

 

Population and sample 

 Population 

 The population of this study was adolescent mothers who brought their baby 

to receive vaccination or routine care at the well-baby clinic at Tambon Health 

Promoting Hospitals (THPHs) the eastern region of Thailand  

 Sample 

 The sample was recruited through the target population. The inclusion 

criteria for the sample recruitment were as follows: 

 1.  Aged under 19 years, 

 2.  Delivery of the first child, 

 3.  Currently living with the adolescent‟s own mother in the same home for 

at least 6 months, 

 4.  Be a biological mother of an infant aged more than 6 months with no 

congenital anomaly or serious health condition, 

 5.  Either living or not living at the same home with partner, and 

 6.  Ability to read, write and communicate in Thai. 
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 Sample Size  

 According to the complex analysis of structural equation modeling (SEM), 

the sample size is an important consideration for the estimation and interpretation of 

SEM results (Hair, Black, Babin, Anderson, & Tatham, 2006). The sample size was 

suggested that the absolute minimum sample size must be at least greater than the 

number of covariance or correlations in the input data matrix in order to be sufficient 

for estimating and analyzing the results of the SEM (Hair, Anderson, Tatham, & 

Black, 1998 ; Kline, 2011; Schumacker & Lomax, 2010). A ratio of 5 or 10 cases per 

parameter estimated are recommendation for calculation sample size by using 

estimated parameter (Hair et al., 1998 ). Moreover, a minimum ratio of sample size at 

least five respondents for each estimated parameter is typical minimum ratio. 

Therefore, based on recommendations, this study estimated a minimum sample size of 

240 cases based on estimated parameters (20 errors, 12 loading, 6 variances of factors, 

and 10 regression weights)  

 

Setting of the study 

 The eastern region of Thailand consists of seven provinces including 

Chanthaburi, Chachoengsao, Chon Buri, Trat, Prachin Buri, Rayong, and Sa Kaeo 

Provinces.  The region consists of 2,927,819 households and is divided into 69 districts 

and 529 sub- districts (Department of Provincial Affairs, 2016). The eastern region has 

a total of 73 secondary and tertiary hospitals and 774 health promoting hospitals.  In 

2016, the population statistics were 2,902,558 for males and 3,021,281 for females 

(Department of Provincial Affairs, 2016),  and female adolescents aged 15-19 years 

accounted for 152,309 of the population (Bureau of Reproductive Health, 2015). In 

particular, the number of adolescent mothers in this group was 8,497 cases in 2016 and 

the birth rate was 55.8 per 1,000 females among adolescents aged 15-19 years. The 

highest rate of adolescent birth rate among adolescents aged 15-19 years was reported 

at Chon Buri  province as 65.3 and the lowest rate at Chanthaburi province as 47.7 

(Bureau of Reproductive Health, 2015).  
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  Sampling  

 The participants were recruited by using a multi-stage random sampling 

technique. Each step was calculated for representation of 25-30 percent of the total 

population (Neuman, 1991) as follows: 

 Step 1: The names of the provinces in the eastern region were selected by 

cluster random sampling. Each of the names of the seven provinces was written on a 

piece of paper; all of these names were placed in a box and mixed well. Next, the 

researcher picked one name of a province out of the box to obtain a sample. Each 

name of the eastern region province was replaced before the next name was picked. 

Finally, the names of two provinces were selected from a total of seven provinces. 

 Step 2: Each of the two provinces was randomly selected as the 

representative district for 25-30 percent of the representation in the above process. 

 Step 3: After randomly selecting the districts, each district had sub-districts 

randomly selected by using 25-30 percent of the representation in the above process. 

 Step 4: The representative Tambon Health Promoting Hospitals from each 

sub-district were selected by using a convenience sampling technique. 

 Step 5: A convenience sampling technique was used to recruit participants 

who met the inclusion criteria for the study. Finally, a total of 240 participants were 

recruited. The sampling technique was shown in Figure 3. 
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Figure 3 The sampling technique for obtaining participants in this study 

 

Research instruments 

The research instruments included five self-report questionnaires which used 

to measure the dependent variable and all independent variables, including family 

functioning, grandmother childcare involvement, parenting stress, partner relationship 

and social support. There were the demographic questionnaire, the Inventory of parent 

and peer attachment [IPPA-Thai version], the Chulalongkorn family inventory [CFI], 

the maternal grandmother involvement scale-Thai version, the parental stress scale 

[PSS-Thai version], the Postpartum support questionnaire [PSQ-Thai version], and 

the relationship quality scale [RQ scale-Thai version]. Participants were used an 

adequate time period of 30-40 minutes after the adolescent mothers‟ children had met 
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with the physicians and received routine care. The researcher clearly explained the 

questionnaire to assist in completing the data, and monitor the completeness of 

questionnaire administration. The details of all research instruments were described 

below. 

 1.  A demographic questionnaire 

 The sample characteristics were measured by using a demographic 

questionnaire developed by the researcher and used for collecting the data on the 

participants and family information including age, marital status, education, 

occupation, income, employment, living arrangements, financial status, relative 

person who lives with the adolescent mother and number of person who live with the 

adolescent mother. 

 2.  The inventory of parent and peer attachment [IPPA] 

 Adolescent mother-grandmother attachment was measured by the IPPA (for 

mother), which was developed by Armsden and Greenberg  (1987) and was used to 

assess adolescents‟ perceptions of the positive and negative affective/cognitive dimension 

of relationships with their parents and close friends. In particular, the instrument was used 

for assessing how well these figures serve as sources of psychological security. The 

original attachment theory by Bowlby (1969) and recently expanded by others were used 

as the conceptual framework of this instrument. The IPPA was divided into three parts of 

the attachment figure's scale including mother, father, and peer for assessing each 

attachment. The first part, mother section was measured attachment between adolescent 

and mother. Next, father section was measured attachment between adolescent and father. 

Finally, peer section was measured attachment between adolescent and peer (Armsden & 

Greenberg, 1987; Gullone, & Robinson, 2005).  

 In this study, however, a part of maternal attachment was used to measure the 

adolescent mother-grandmother attachment. This part of the measurement was 

composed of 25 items with three dimensional assessments including trust (10 items as 

1, 2, 3, 4, 9, 12, 13, 20, 21, and 22), communication (9 items as 5, 6, 7, 14, 15, 16, 19, 

24, and 25), and alienation (6 items as 8, 10, 11, 17, 18, and 23). The negative items 

including 3, 6, 8, 9, 10, 11, 14, 17, 18, and 23 were reverse scored before summing.  

The participants were asked to rate their responses on a 5-point Likert scale from 1 

(almost never or never true) to 5 (almost always or always true). The total possible 
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scores ranged from 25-125 in which higher scores were indicated more attachment 

security and lower scores were indicated less attachment security. The IPPA-mother was 

well-validated and reliable (Armsden & Greenberg, 1987). Several studies had 

reported that the reliability of this instrument ranges from 0.85-0.96 (Cunha, Relvas, 

& Soares, 2009; Moller et al., 2003; Potard, Courtois, Réveillère, Bréchon, & 

Courtois, 2017). Therefore, this measurement showed high levels of reliability and 

internal consistency. All items were originally constructed in English and were 

translated into Thai by the researchers using the back translation technique (Brislin, 

Lonner, & Thorndike, 1973; Cha, Kim, & Erlen, 2007).  

 The item total correlation [ITC] or item discrimination indexes was used to 

measure the reliability of multi-item scale for improving such scales. It is the 

correlation between an individual item and the overall assessment score. The 

minimum acceptable of ITC is range of .15 to .02 indicated a good item (Clark & 

Watson, 1995). The IPPA was tested the ITC and three items that have ITC less than 

.02 were deleted including item 3, 9, and 14. Therefore, for this study 22 items of the 

IPPA were analyzed and the Cronbach's alpha of IPPA-Thai version was 0.85. 

 3.  The Chulalongkorn family inventory [CFI] 

 Family functioning was measured by the CFI. The CFI developed by 

Trangkasombat (2006) and based on the McMaster family assessment device [FAD] by 

Epstein, Baldwin, and Bishop (1983). This scale was already in the Thai language.  

It includes 36 items on containing seven dimensions, including problem solving (6 items 

as1, 2, 3, 8, 25, and 26), communication (5 items as 9, 16, 23, 28, and 31, role function 

(3 items 10, 17, and 19), affective response (5 items as 4, 11, 18, 34, and 35), affective 

involvement (5 items as 5, 12, 21, 24, and 33), behavior control (4 items as 13, 6, 27, 

and 30), and overall function (8 items as 7, 14, 15, 19, 20, 22, 32, and 36). The 

negative items including 3, 6, 9, 12, 15, 18, 21, 24, 27, 30, 33, and 36 were reverse 

scored before summing. The CFI were completed by the participants and rated on a  

4-point Likert scale from 1 (strongly agree) to 4 (strongly disagree). Total scores ranged 

from 36 to 144 points with higher scores indicating better family functioning and lower 

scores indicating poorer family functioning. The CFI was well-validated and reliable 

with internal consistency for the subscales ranging from 0.88 to 0.92 and the 

instrument had been used in previous studies about adolescents, parents and 
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caregivers (Leelatrakarnkun & Trangkasombat, 2012; Trangkasombat, 2006; Wanna 

& Lueboonthavatchai, 2015). This study, six items of the CFI less than .02 were 

deleted as items 3, 9, 11, 13, 18, and 19. Finally, 30 items of the CFI were analyzed 

the SEM analysis and the Cronbach's alpha of the CFI was 0.84. 

 4. The maternal grandmother involvement scale 

 Grandmother childcare involvement was measured by the maternal 

grandmother involvement scale developed by Baumann et al. (2010). It includes 3 

items regarding the involvement of grandmother with children. The respondents 

(mothers) were asked to rate the involvement of their own mothers with their children 

on each items that described as follow. First item, “how involved their own mothers 

were in raising their child” mothers rate on a 3-point Likert scale ranging from 1 (not 

at all involved), 2 (somewhat involved), and 3 (very involved). Second item, “how 

often their own mothers saw their children” mothers rated on a 6-point scale ranging 

from 1 (never), 2 (once a year), 3 (a few times a year), 4 (once a week), 5 (a few times 

a week), and 6 (every day). Third item, “how much help their own mothers provided 

in raising their children” mothers rated on a 4-point scale ranging from 1 (none at all), 

2 (little), 3 (some), and 4 (a lot). The score of grandmother involvement was 

calculated by the mean of the standardized mean of each item with higher scores 

indicating higher levels of grandmother involvement and lower scores indicating less 

involvement. The reliability of the Maternal grandmother involvement was alpha at 

0.72 (Baumann et al., 2010). The scale was originally constructed in English. Later 

on, it was translated into Thai by the researchers who was used the back translation 

technique (Brislin et al., 1973; Cha et al., 2007) and with permission from the 

developers. This study, all items of the maternal grandmother involvement scale 

showed the ITC more than .02 and the Cronbach's alpha was 0.82. Therefore, all 

items were used to analyze the SEM analysis. 

 5.  The parental stress scale [PSS] 

 Adolescent parenting stress was measured by the PSS, which was developed 

and designed by Berry and Jones (1995) to measure the levels of stress experienced 

by parents. The theoretical underpinning of the PSS was a transactional model of 

stress and the view of the PSS was stemming from an interaction between parents and 

children that was a result of the bidirectional process (Berry & Jones, 1995).  
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The instrument contains 18 items self-report and measures factors in two subscales 

including parenting stress (10 items as 3, 4, 9, 10, 11, 12, 13, 14, 15, and 16), and lack 

of parental satisfaction (8 items as 1, 2, 5, 6, 7, 8, 17, and 18). The PSS is brief and 

easy to administer and was completed by the participants who rated on a 5-point Likert 

scale (1 = strongly disagree, 2 = disagree, 3 = undecided, 4 = agree, and 5 = strongly 

agree). The positive items including 1, 2, 5, 6, 7, 8, 17, and 19 were reverse scored 

before summing. The possible range of the PSS was 18 to 90 in which higher scores 

indicated high parental stress and lower scores indicated less parental stress. This 

instrument is one of the most commonly used tools to measure and operationalizes the 

stress of parental experience differently than do other measures. It has specificity for 

queries parenting stresses and widely used with numerous populations, including 

clinical and nonclinical samples (Berry & Jones, 1995; Lessenberry & Rehfeldt, 2004). 

Berry and Jones (1995) reported good psychometric properties including reliability 

for the scale with a coefficient of 0.83 and a mean inter-item correlation of 0.23. 

Moreover, they reported a 6-week test-retest correlation was .81. The PSS was 

originally constructed in English. Later on, it was translated into Thai by Payjapoh 

(2017) under the permission from the developers and reported the Cronbach‟s alpha 

coefficient of this Thai-version between 0.81 to 0.89 (Klongdee, Nintachan, & Sangon, 

2016; Payjapoh, Kongsaktrakul, & Vallibhakara, 2017). This study, two items of the 

PSS-Thai version as 2 and 4 were deleted and the Cronbach's alpha was .80. 

Therefore, 16 items of PSS were analyzed with SEM analysis. 

 6. The postpartum support questionnaire [PSQ] 

 Social support was assessed by the PSQ. The PSQ was developed by 

Logsdon, McBride, and Birkimer (1994) to measure of perceived support specific to 

the postpartum period. The PSQ contains a 34-item measuring mothers‟ need and 

acquisition of social support in four dimensions: Material support (9 items as 1, 5, 8, 9, 

11, 19, 22, 23, and 30), emotional support (10 items as 2, 10, 12, 13, 15, 20, 25, 27,33, 

and 34), informational support (10 items as 3, 6, 7, 14, 17, 21, 24, 26, 28, and 31), and 

comparison support (5 items as 4, 16, 18, 29, and 32) during the postpartum period, 

which scored on an 8-point Likert scale ranging from 0 “no support” to 7 “a lot of 

support”. The total of PSQ scores range from 0 to 238 with higher scores indicates a 

greater social support and lower scores indicates low social support during postpartum 
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period. The PSQ has good psychometric properties, internal reliability, test-retest 

reliability, and robust factorial validity. The Cronbach‟s alpha coefficient of the 

subscales and total scales ranged from .90 to .94 (Logsdon, Usui, Birkimer, & 

McBride, 1996 ). Especially, the reliability of this instrument for postpartum 

adolescent mothers was 0.93 (Logsdon, Birkimer, Simpson, & Looney, 2005).  

 The original English version of PSQ was translated into Thai version and 

modified from 8-point Likert scale to 5-point Likert scale by Wongvisetsirikul (1997). 

In Thai version, the PSQ score ranged from 1 (no support) to 5 (a lot of support), a 

total score ranged from 34 to 170 with higher scores indicating a greater social support 

and lower scores indicating low social support during postpartum period 

(Wongvisetsirikul, 1997). It was completed by the participants and rated on a 5-point 

Likert scale as above. The PSQ-Thai version was used in Thai postpartum mothers and 

this Cronbach‟s alpha coefficient was 0.95 (Suriyanimitsuk, Deoiseres, Wongnum, & 

Williams, 2015). One item of PSQ-Thai version as item-10 was deleted from the overall 

assessment items and 33 items were analyzed with SEM analysis. The Cronbach's alpha 

of PSQ-Thai version was 0.93. 

 7.  The relationship quality [RQ] scale  

  Partner relationship was measured by the relationship quality [RQ] scale. It 

was developed by Chonody et al. (2018) to assess an individual‟s perception of his or 

her relationship quality in their current partnership. Relationship quality can measure 

partner relationship because relationship quality is often used interchangeable with 

relationship, marital satisfaction, an essential aspect to understand how individual 

create enduring coupledom, and one of the key areas of intimate relationship 

assessment. The RQ scale is a newly short 9-item self-report and focused on positive 

elements of the relationship. It is easy to administer and has the capacity to be used 

with a wider and general population as a community sample. The items were 

completed by the participants and rated on a 5-point Likert scale ranging from 1 

(strongly disagree), 2 (disagree), 3 (neutral), 4 (agree), to 5 (strongly agree). Total 

scores ranged from 9 to 45 in which higher score meaning greater relationship quality 

and lower score meaning lesser relationship quality. It reported high internal 

consistency reliability with a Cronbach‟s alpha at 0.89 (Chonody et al., 2018).  
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The original of the RQ scale constructed in English and was translated into Thai by 

the researchers using the back translation technique (Brislin et al., 1973; Cha et al., 2007). 

All items of RQ-Thai version presented the ITC above 0.2, and were analyzed with SEM 

analysis. The Cronbach's alpha of the RQ-Thai version was 0.94. 

 Back translation technique 

 The original English version of the IPPA, the maternal grandmother 

involvement scale, and the RQ were translated into the Thai language by using the 

back translation technique (Brislin et al., 1973; Cha et al., 2007). It is an essential 

method for the cross-cultural application of existing measures and is used as a 

guideline to translate original English versions of instruments into Thai versions. 

First, the original English version of the IPPA, the maternal grandmother 

involvement, and the RQ were translated independently into Thai by two bilingual 

translators who are fluent in both languages. The translators have received doctoral 

degrees in nursing science and are familiar with the content involved in the adolescent 

and maternal field. They translated the contents by conveying the precise meanings 

and statements from the original measurement. These translated contents equivalent 

clearly relay the main ideas from the original English version. 

 Second, all translated Thai versions were translated independently back into 

English versions by two bilingual translators who have not seen the original versions 

of all instruments. These translators have received the doctoral degrees in linguistics 

science and have also been English instructor at the Burapha University Language 

Institute and International College for Sustainability Studies, Srinakharinwirot 

University. Finally, the back-translated versions of the IPPA, the maternal 

grandmother involvement, and the RQ were compared and reviewed for accurate 

interpretation between the original version and back-translated versions by the 

principal investigator [PI] and the major advisor who are both bilingual and familiar 

with the issues of adolescent mothers. They compared the contents in terms of cultural 

acceptability as well as the consistency of grammar and structure of each item. If the 

items have any discrepancies, the PI and the major advisor discussed the matter and 

revise for agreement with appropriate equivalence with real situations. 
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Psychometric properties of the measures  

 The instruments of this study included the IPPA-Thai version, the CFI, the 

maternal grandmother involvement scale-Thai version, the PSS-Thai version, the 

PSQ-Thai version, the RQ Scale -Thai version, and the demographic questionnaire.  

The instruments in English-version were permitted from the developer and will 

conduct pilot study to test their psychometric properties including validity and 

reliability.  

 Validity  

 First, the content validity of the CFI, the PSS-Thai version, the PSQ-Thai 

version has been validated in previous studies and also has been evaluated in Thai 

sample. Especially, the PSS-Thai version and the PSQ-Thai version have been 

translated into Thai by using back translation technique and have been administrated 

in Thai. Therefore, in this study, they are not required to validate its content validity 

again.  

 Second, the Thai version of IPPA, maternal grandmother involvement, and 

RQ scale have been translated into Thai by using back translation technique in which 

these content validity and cultural comparability could be ensured. Especially, the 

content validity of these instruments has been validated in term of appropriate 

language from the expert. The panel of experts included nursing instructors who are 

fluent in both languages and familiar with the content involved in the adolescent and 

maternal field. However, the construct validity of each instrument was assessed in this 

study using confirmatory factor analysis, which was carried out under the AMOS 

program to estimate the specified measurement model.  

 Reliability  

 The internal consistency reliability of all study instruments were evaluated by 

using internal consistency which Cronbach‟s alpha is 0.80 or above for acceptable 

reliability (Hair et al., 2006). This study tested the reliability of instruments from a 

sample of 240 adolescents. In this study, the Cronbach's alpha of IPPA-Thai version 

was 0.85, CFI was 0.84, maternal grandmother involvement-Thai version was 0.82, 

PSS-Thai version was 0.80, PSQ-Thai version was 0.93, and RQ scale-Thai version 

was 0.94. The results indicated that all of these instruments were good reliability. 

 The summary of the instruments used in this study are shown in Table 1.   
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Tables 1 The summary of reliability of the instruments 

 

No Instrument Source Reliability Items Remark 

      

1 The IPPA  

(part: Mother 

attachment) 

Armsden and 

Greenberg, 

(1987) 

α = 0.85 

 

25 Thai-version 

(translated by 

the researcher) 

2 The CFI Trangkasombat 

(2006) 

α = 0.84 

 

36 Thai-version 

3 The maternal 

grandmother 

involvement 

Barenett, 

Scaramella, 

Neppl, Ontai, and 

Conger (2010) 

α = 0.82 

 

3 Thai-version 

(translated by 

the researcher) 

4 The PSS 

Thai version 

Berry and Jones 

(1995) 

α = 0.80 

 

18 Thai-version 

 

5 The PSQ-Thai 

version 

Logsdon et al. 

(1994) 

α = 0.93 

 

34 Thai-version 

6 The RQ scale 

 

Chonody, Gabb, 

Killian, and 

Dunk-West 

(2016) 

α = 0.94 

 

 

9 Thai-version 

(translated by 

the researcher) 

 

Protection of human rights 

 This study was approved by the Institutional Review Board (IRB) from  

the Faculty of Nursing, Burapha University, and the provincial public health offices. 

The participants were asked to voluntarily participate and were informed about  

the research objectives, benefits, potential risks, withdrawal and confidentiality.  

The researcher recruited the participants based on their willingness to sign informed 

consent forms. All participants had the right to refuse to participate in the study and 

withdraw at any time during the process of the study with no requirement to provide 

reasoning and no impact on health services at the health promoting hospitals. All data 
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acquired from this study would be kept strictly confidential. The questionnaires of this 

study and data analysis were assigned by using only code numbers instead of name 

for strict confidence. All of the findings were reported as grouped data without 

mentioning of personal identities. After collecting and analyzing the questionnaires, 

the researcher sealed and placed them in a locked locker until this study was 

published. All data and hard copy of participants were kept in a locked locker, every 

soft file was saved in a password-protected personal computer, and no one able to 

access to this data except the researcher and the major advisor. All data were used 

only for this research study. The data will be completely destroyed after the finding 

published or presented. 

 

Data collection procedures  

 Details of data collection procedures are explained as follows: 

1. After this research proposal was approved from the Institutional Review  

Board (IRB) for graduate study, Faculty of Nursing, Burapha University. The researcher 

submitted it to the IRB of the provincial public health offices of Chachoengsao,  

Chon Buri, and Rayong provinces.  

2. A letter of  introduction and request for permission to conduct the study  

from the Faculty of Nursing, Burapha University was submitted to the directors of 

the health promoting hospitals of Chachoengsao and Chon Buri provinces.   

3. All data were collected by the researcher. The researcher selected the  

sample population by going to well-baby clinic at the tambon health promoting 

hospitals, studying the mother and child health handbook and inviting adolescent 

mothers who met the inclusion criteria and interested in participating. Then the researcher 

introduced herself, build rapport with the subjects and explained the objectives, data 

collection methods and duration of the study, also informing the subjects of their rights to 

agree or refuse to participate in the study.  

4.  The data were collected by self-report questionnaires in the health  

promoting hospitals by using an adequate time period of 30-45 minutes after the 

adolescent mothers‟ children met with the physicians, vaccination, and received routine 

care. The informed consent form was signed by participant who agree to participate.  

5.  All participants completed all of questionnaires in the private room. 
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6. The researcher clearly explained the questionnaire to assist in completing  

the data, and monitored the completeness of questionnaire administration. 

7. In case of the participants who aged under 18 years and willingness to  

participate in this study. These participants received the participant‟s information sheet 

and assent form from the researcher to serve it to their own mothers. Their mothers also 

were informed about the objectives, data collection methods, benefits of research, the 

protection of human subjects, and duration of the study from participant‟s information 

sheet and that they could refuse to participate at any time. The assent form was signed 

by mother of participants who agree to participate. Then, the participants, who aged under 

18 years, send the assent form that signed already to the research in next vaccination 

follow up. Finally, the participants completed all of self-reported questionnaires. 

8. After completing data collection, the researcher confirmed with the  

participants to double check each page of the questionnaires before returning them. 

9. The obtained data were analyzed by proper statistical methods. 

 

Data analyses 

 A statistical computer software program was used to analyze the data.  

The significance level was set at p < .05.  The details of the analyses were presented 

as follows:  

 1.  Descriptive statistics were used to describe the demographic 

characteristics of the samples and all study variables.  

 2.  The magnitudes of both direct and indirect causal effects on adolescent 

mother-grandmother attachment were analyzed with structural equation modeling 

[SEM] by using AMOS program. 
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CHAPTER 4 

RESULTS 

 

 This chapter presents the findings of this study. The first part describes 

characteristics of the participants. The second part presents the assumption testing  

for the structural equation modeling. The third part describes description of the study 

variables, including attachment, family functioning, grandmother involvement, 

parenting stress, social support, and partner relationship. The final part explains  

the testing of the hypothesized model and research hypotheses.  

 

Part 1: The participants’ characteristics  

 The participants included 240 adolescent mothers. The demographic 

characteristics of the participants were presented in Table 4-1. Their age ranged from 

14-19 years with a mean of 17.80 (SD = 1.29). The majority (69.6 %) of them was 

living with spouse without marriage license and had unplanned pregnancy (55.8 %). 

Half of them (50.8 %) had completed lower secondary school, unemployed (45.4 %), 

family‟s monthly earning of 10,001-20,000 Thai Baht (52.08 %). Most of them (58.34 %) 

lived with mother, family members, and spouse. 

 Age of the participants‟ mother ranged from 36-63 years with a mean of 

44.96, (SD = 6.28). Most of them were employee/ laborers (45.8 %) and had completed 

primary school (55.8 %). Details were shown in Table 4-2. 

 For the characteristics of participants‟ husband, the mean age was 21.22 

years (SD = 7.45), with the age ranged from 14-54 years. About sixty-five percent of 

them were employee/ laborers and 38.8 % had completed junior high school. Details 

were shown in Table 2. 
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Tables 2 Demographic characteristics of the participants (n = 240). 

 

Participant’ s characteristic n  % 

Age (years) (M = 17.80, SD = 1.29)    

 11-14 4 1.7 

 15-19 236 98.3 

Marital status    

 Living with spouse with marriage license 19 7.9 

 Living with spouse without marriage license 167 69.6 

 Separated  54 22.5 

Planned pregnancy    

 Yes 106 44.2 

 No 134 55.8 

Education   

 Primary school  49 20.4 

 Lower secondary school 122 50.8 

 Upper secondary school            47 19.6 

 Vocational or Diploma  22 9.2 

Occupation   

 Unemployed 109 45.4 

 Employee/ Laborers 81 33.8 

 Student 34 14.2 

 Merchant 16 6.6 

Income (Baht/ month)   

 5,000-10,000   50 20.84 

 10,001-20,000   125 52.08 

 20,001-30,000  44 18.33 

 30,001-40,000  11 4.58 

 ˃ 40,001  10 4.17 

Living arrangement    

 Mother and family members with spouse 140 58.34 

 Mother and family members without spouse 100 41.66 
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Tables 3 Demographic characteristics of participants‟ mother (n = 240).  

 

Characteristic of the participant’s mother n  % 

Age (years) (M = 44.96, SD = 6.28)   

 36-40 66 27.5 

 41-50 130 54.2 

 51-60 42 17.5 

 > 60 2 0.8 

Occupation    

 Employee/ Laborers 110 45.8 

 Merchant 55 22.9 

 Unemployed 37 15.4 

 Agriculturist 25 10.4 

 Own business 5 2.1 

 Government officer 5 2.1 

 Private company employee 3 1.3 

Education    

 No formal education 17 7.1 

 Primary school  134 55.8 

 Lower secondary school 55 22.9 

 Upper secondary school            26 10.8 

 Vocational or Diploma  5 2.1 

 Bachelors or higher  3 1.3 
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Tables 4 Demographic characteristics of participants‟ husband (n = 240).  

 

Characteristic of the participant’s husband n  % 

Age (years) (M = 21.22, SD = 7.45)   

 Unidentified 18 7.5 

 14-20 70 29.2 

 21-30 141 58.7 

 31-40 11 4.6 

Occupation    

 Employee/ Laborers 156 65.0 

 Unidentified 20 8.3 

 Merchant 18 7.5 

 Own business 10 4.2 

 Agriculturist 9 3.8 

 Unemployed 9 3.8 

 Government official 7 2.8 

 Private company employee 6 2.5 

 Student 5 2.1 

Education    

 Unidentified 20 8.3 

 No formal education 3 1.3 

 Primary school 41 17.1 

 Lower secondary school            93 38.8 

 Upper secondary school            44 18.3 

 Vocational or Diploma  37 15.4 

 Bachelors or higher  2 0.8 
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Part 2: Assumption testing for the structural equation model [SEM] 

 Data management was performed for all variables in the model. The general 

assumption testing of multivariate analysis as SEM included outlier, normality of 

distribution, linearity, and multicolinearity (Schumacker & Lomax, 2010; Tabachnick 

& Fidell, 2007). These assumptions must meet for determining the appropriate 

statistics to utilize, reduce the potential distortion and bias in the results, and facilitate 

an estimation process or results interpretation (Hair, Black, Babin, & Anderson, 2010; 

Schumacker & Lomax, 2010; Tabachnick & Fidell, 2007). Details of these testing 

were described as follows:  

 Prior to test all the assumptions, missing data were first checked. A total 

sample in this study was originally 240. However, the results showed that there were 

no missing data. Subsequently, a total of 240 was then use to perform the assumption 

testing and further statistical analyses. 

 A univariate outlier was examined for each variable to confirm free of data 

outlier and tested by using standardized scored. The univariate outlier was a case with 

an extreme value or large standardized score on one or more variables which 

standardized score more or less than 3.29 standard deviation (Tabachnick & Fidell, 

2007). The results showed that there was no outlier (in Appendix, Table D-1). A 

multivariate outlier was also assessed by using Mahalanobis distance, which indicates 

the distance of a case from the centroid of the means of all variables. It can be 

evaluated by using the X
2
 distribution. A case of X

2   .001 had reported as a 

multivariate outlier (Tabachnick & Fidell, 2007). Consequently, the test results 

showed that multivariate outlier was not found (in Appendix, Table D-2).  

 Next, all variables in the model were tested their normal distribution by 

examining the statistics and using graphical methods (Blunch, 2013; Hair et al., 2010; 

Tabachnick & Fidell, 2007). For multivariate analysis, all variables must have a 

normal distribution. Skewness and kurtosis are used to indicate a univariate normality. 

The normality assumption of skewness and kurtosis for these variables were between 

+1.96 (Tabachnick & Fidell, 2007). Lei and Lomax (2005) stated that generally the 

values between -2.0 to 3.5 are acceptable for the research. The results showed that 

only three variables met the criteria of multivariate normality including attachment 

(skewness -0.446/ 0.157 = -2.84; kurtosis -0.453/ 0.313 = -1.44), family functioning 
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(skewness -0.513/ 0.157 = -3.26; kurtosis -0.192/ 0.313 = -0.61), and social support 

(skewness 0.105/ 0.157 = 0.66; kurtosis -0.584/ 0.313 = -1.86). However, the other 

three variables including grandmother involvement (skewness -0.599/ 0.157 = -3.81; 

kurtosis -0.201/ 0.313 = -0.64), adolescent parenting stress (skewness -0.598/ 0.157 

 = -3.80; kurtosis -0.358/ 0.313 = -1.14), and partner relationship (skewness -0.658/ 

0.157 = -4.19; kurtosis -0.251/ 0.313 = -0.80) did not met the criteria of normality 

distribution. The results indicated that the normality assumption of this study had 

somewhat violated.  

 However, for AMOS program, bootstrapping method is an option for 

analysis of continuous variables which failed to meet the assumption of normality 

(Kline, 2011). This method is a resampling technique that generates pseudo-multiple 

samples. Consequently, the following hypothesized model was assessed the model of 

all variables by using the bootstrap method. 

 Linearity assumption was assessed by using Pearson correlation coefficient 

(Schumacker & Lomax, 2010; Tabachnick & Fidell, 2007). The relationships between 

continuous independent variables were assessed. Evidence of linearity between pairs 

of variables was found. 

 Finally, multicolinearity assumption was tested by using three indicators 

including Pearson correlation coefficients between variables, tolerance value, and 

variance inflation factor [VIF]. Multicolinearity is highly correlated among 

independent variables (r ≥ .90). The tolerance value should be less than 0.20 (<. 2) 

and variance inflation factor [VIF] should be less than 10 (< 10) (Blunch, 2013;  

Hair et al., 2010, Tabachnick & Fidell, 2007). Multicolinearity among the predictor 

variables was not found. 

 

Part 3: Descriptive statistics of the study variables 

 There were six major variables including attachment, family functioning, 

grandmother childcare involvement, parenting stress, social support, and partner 

relationship. Descriptive statistics of major study variables was described below. 
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 Attachment 

 The result shown that the total score of attachment between adolescent 

mother and grandmother ranged from 55-109 (M =89.78, SD = 12.54). The 

attachment consisted of three subscales of trust, communication, and alienation.  

The score of trust ranged from 17-40 (M = 33.65, SD = 5.03). The score of 

communication and alienation ranged from 16-40 (M = 32.15, SD = 5.29), from 10-30 

(M = 23.97, SD = 4.76), respectively. Details were presented in Table 5. 

 

Tables 5  Descriptive statistics of attachment and its subscales (n = 240). 

 

Attachment Possible range Actual range M SD 

 Total 22-110 55-109 89.78 12.54 

 Trust 8-40 17-40 33.65 5.03 

 Communication 8-40 16-40 32.15 5.29 

 Alienation 6-30 10-30 23.97 4.76 

 

 Family functioning 

 The result shown that the total score of family functioning ranged from  

54-119 (M = 95.02, SD = 12.63). It consisted of seven subscales including problem 

solving, communication, roles, affective responsiveness, affective involvement, 

behavior control, and general functioning. Firstly, the score of problem solving ranged 

from 8-20 (M = 16.24, SD = 2.80). The score of communication ranged from 5-21  

(M = 12.79, SD = 2.32). Affective responsiveness had the score ranged from 3-12  

(M = 9.80, SD = 1.92). The score of affective involvement ranged from 3-12  

(M = 15.11, SD = 3.07). The score of roles ranged from 3-12 (M = 10.40, SD = 1.58). 

Behavior control had the score ranged from 5-16 (M = 10.21, SD = 2.04).  Lastly, the 

score of general functioning ranged from 8-28 (M = 23.36, SD = 3.89). All data  

were presented in Table 6. 
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Tables 6  Descriptive statistics of family functioning and its subscales (n = 240). 

 

Family functioning Possible range Actual range M SD 

 Total 30-120 54-119 95.02 12.63 

 Problem solving   5-20 8-20 16.24 2.80 

 Communication 4-16 5-21 12.79 2.32 

 Roles 3-12 3-12 10.40 1.58 

 Affective-      

              responsiveness   

3-12 3-12 9.80 1.92 

 Affective -  

             involvement   

5-20 3-12 15.11 3.07 

 Behavior control   3-12 3-12 7.36 1.96 

 General functioning 7-28 8-28 23.36 3.89 

 

 Grandmother childcare involvement 

 Grandmother childcare involvement consisted of 3 items. The total score of 

grandmother childcare involvement ranged from 6-13 (M = 10.89, SD = 1.69).  

The data were shown in Table 7.  

 

Tables 7  Descriptive statistics of grandmother childcare involvement (n = 240). 

 

Grandmother childcare 

involvement 

Possible range Actual range M SD 

Total 3-13 6-13 10.89 1.69 
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 Parenting stress 

 The result reported that the total score of parenting stress ranged from 16-60  

(M =33.35, SD = 10.03). It consisted of two subscales of parental stress subscale and 

lack of parental satisfaction. The score of parental stress subscale ranged from 9-43  

(M = 23.82, SD = 7.88). Lack of parental satisfaction subscale had the score ranged 

from 7-26 (M = 9.52, SD = 3.58). All data were presented in Table 8. 

 

Tables 8  Descriptive statistics of parenting stress and its subscales (n = 240). 

 

Parenting stress Possible range Actual range M SD 

 Total 16-80 16-60 33.35 10.03 

 Parenting stress  9-45 9-43 23.82 7.88 

 Lack of parental 

 satisfaction  

7-35 7-26 9.52 3.58 

 

 Social support 

 The result explained that the total score of social support ranged from  

90-165 (M = 126.51, SD = 15.50). Four subscales of social support included material 

support, emotion support, information support, and comparison support. The score of 

material support subscale ranged from 13-45 (M = 32.00, SD = 6.85). Emotion 

support subscale and information support subscale had the score ranged from 15-45 

(M = 33.09, SD = 6.06), ranged from 27-50 (M = 40.97, SD = 5.77), respectively.  

The score of comparison support subscale ranged from 10-25 (M =20.42, SD = 3.48). 

All data were presented in Table 9. 
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Tables 9  Descriptive statistics of social support and its subscales (n = 240). 

 

Social support Possible range Actual range M SD 

 Total 33-165 90-165 126.51 15.50 

 Material  9-45 13-45 32.00 6.85 

 Emotion  9-45 15-45 33.09 6.06 

 Information  10-50 27-50 40.97 5.77 

 Comparison  5-25 10-25 20.42 3.48 

 

 Partner relationship 

 Partner relationship consisted of 9 items. The total score of partner 

relationship ranged from 13-45 (M = 33.18, SD = 8.47). The data were shown in 

Table 10. 

 

Tables 10  Descriptive statistics of partner relationship (n = 240). 

 

Partner Relationship Possible 

range 

Actual 

range 

M SD 

Total  9-45 13-45 33.18 8.47 

 

Part 4: Hypothesized model and research hypotheses testing 

 Structural equation modeling 

 SEM is a very powerful multivariate analysis technique that combines factor 

analysis and multiple regression analysis. It is used to analyze structural relationships. 

The goal of this analysis is to determine the extent to which the theoretical model is 

supported by sample data. Especially, basic model in SEM compose of regression, 

confirmatory factor, and path analyses. The estimated parameter and analysis of the 

model in SEM include evaluation of model fit, interpretation the parameter estimates, 

and consideration for equivalent or near-equivalent models (Schumacker & Lomax, 

2010). 
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 For SEM analysis by AMOS program, there are two types of assessment 

including measurement model assessment and structural model assessment 

(Schumacker & Lomax, 2010).  

 The measurement model assessment  

 The measurement model is the implicit or explicit model that relates to 

the latent variable and its indicators that specifies the rules of correspondence between 

measured and latent variables (Hair et al., 2010). 

 The assessment of measurement model is the first step in SEM analysis.  

It is conducted to assess correlation between the constructs similarly to examine for 

construct validity of the measurement (Hair et al., 2010; Schumacker & Lomax, 

2010). Further, the main criteria for measurement model assessment includes validity 

and reliability of the measures (Ramayah, Lee, & In, 2011). The measurement model 

is evaluated by using confirmatory factor analysis [CFA].  

 In this study, the constructs in the model included attachment, family 

functioning, grandmother childcare involvement, parenting stress, social support,  

and partner relationship. CFA was used to assess their measurement model. The  

chi-square (χ2) was the statistical value that used to assess the fit of the measurement 

models.  

 In order to assess the descriptive fit of models, six indices were used to 

measure the model fit. There was the minimum chi-square value [CMIN], CMIN/ 

degrees of freedom [df], the goodness of fit index [GFI], comparative fit index [CFI], 

adjusted goodness of fit index [AGFI], and root square error of approximation 

[RMSEA] (Schumacker & Lomax, 2010; Hair et al., 2010; Kline, 2011). The criteria 

for indices of goodness of fit were a non-significant value of χ2 (p > 0.05), values 

ranging from less than 2.0 for CMIN/ degrees of freedom [df], values below 0.05 for 

RMSEA, and values exceeding 0.95 for CFI, GFI, and AGFI (Hair et al., 2010; 

Schumacker & Lomax, 2010; Tabachnick & Fidell, 2007). Moreover, factor loadings 

between construct and each indicator were concerned, which standardized factor 

loadings were accepted. Firstly, t value more than 1.96 indicates a significance level of 

0.05 (p < 0.05). Secondly, t value more than 2.58 indicates a significant level of 0.01 

https://www.sciencedirect.com/topics/social-sciences/latent-variable
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(p < 0.01). Finally, t value more than 3.29 indicates a significant level of 0.001 (p < 

0.001) (Hair et al., 2010). 

 Four measurement models of attachment, family functioning, parenting 

stress, and social support were analyzed. The others, grandmother childcare 

involvement and partner relationship, were not analyzed because this model had one 

indicator. Details were described below. 

 Attachment 

 Attachment had three indicators that compose of trust, communication, and 

alienation subscale. The model of attachment had a construct validity and fit to the 

empirical data at χ2 = 0.000, p = 1.000, df = 1, CMIN/ df = .000. Three factor 

loadings were statistical significance at p < .001, and the value of standard factor 

loading from 0.47 to 0.89. Trust had maximum value of standard factor as .89, and 

alienation had minimum value of standard factor loading as 0.47. All indicators of 

attachment had positive values of standard factor loading and greater than .30 which 

indicated acceptable levels (Kim & Whitely, 1978). Therefore, three indicators were 

indicators of attachment. (Figure 4) 

 

  

 

Figure 4 Standardized factor loading and measurement errors for the measurement 

model of attachment 

  

*** 

*** 

*** 

χ2 = 0.000, p = 1.000, df = 1,  

CMIN/ DF = .000 
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 Family functioning 

 Family functioning had seven indicators that compose of problem solving, 

communication, roles, affective responsiveness, affective involvement, behavior 

control, and general functioning subscale. The model of family functioning had not  

a construct validity and not fitty to empirical data (χ2 = 85.040, df = 14, p =0.000, 

CMIN/ df = 6.074, GFI = 0.898, RMR = 0.61523, CFI = .901, RMSEA = 0.146). First, 

six factor loading was statistical significance at p < .001, the value of standard factor 

loading from 0.60 to 0.84. Problem solving had maximum value of standard factor 

loading as 0.84 and affective involvement had minimum value of standard factor 

loading as .60. Six of those indicators had positive values of standard factor loading 

and greater than .30 that indicated acceptable levels (Kim & Whitely, 1978). 

Therefore, six indicators were indicators of family functioning. However, behavior 

control component was not statistical significance at p < 0.05, and the value of this 

standard factor loading was 0.07. Secondly, the confirmatory factor analysis of family 

functioning shown that the component of behavior control was not significance. 

Therefore, the behavior control component was reduced from the model and the 

measurement model was modified until achieving the criteria for model goodness of 

fit (χ2 = 10.916, df = 8, p =0.207, CMIN/ df = 1.364, GFI = 0.986, RMR = 0.134, CFI 

= .996, RMSEA = 0.039). From the modified measurement model, the maximum 

value of standard factor loading was also problem solving as 0.86 and the minimum 

value of standard factor loading was also affective involvement as .52. (Figure 5) 
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χ2 = 10.916, df = 8, p =0.207, CMIN/ df = 1.364, GFI = 0.986, RMR = 0.134,  

CFI = .996, RMSEA = 0.039 

   

Figure 5  Standardized factor loading and modified of measurement model of family 

functioning 

 

 Parenting stress 

 Parenting stress had two indicators that compose of parental stress and lack 

of parental satisfaction subscale. The model of parenting stress had a construct 

validity and fit to the empirical data at χ2 = 0.000, p = 1.000, df = 1, CMIN/  

df = .000. Two factors loading were statistical significance at p < .001, the value of 

standard factor loading as 0.45. Parenting stress had maximum values of standard 

factor as 0.45. All indicators of parenting stress had positive values of standard factor 

loading and greater than .30 that indicated acceptable levels (Kim & Whitely, 1978). 

Therefore, two indicators were indicators of parenting stress. (Figure 6) 

 

*** 

*** 

*** 

*** 

*** 

*** 
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χ2 = 0.000, p = 1.000, df = 1, CMIN/ DF = .000 

 

Figure 6  Standardized factor loading and measurement errors for the measurement 

model of parenting stress 

 

 Social support 

 Social support had four indicators that compose of comparison, 

informational, emotional, and material support. The model of social support had not  

a construct validity and not fitty to empirical data (χ2 = 9.068, df = 2, p = 0.011, 

CMIN/ df = 4.534, RMSEA = 0.122). First, two factor loading was statistical 

significance at p < .001, the value of standard factor loading from 0.54 to 0.60. 

Comparison support had maximum values of standard factor as 0.60 and material 

support had minimum values of standard factor loading as 0.54. Two of those 

indicators had positive values of standard factor loading and greater than .30 that 

indicated acceptable levels (Kim & Whitely, 1978). Therefore, two indicators were 

indicators of social support. However, emotional support component was not 

statistical significance at p < 0.05 and informational support had the value of this 

standard factor loading greater than 1.00. Second, the confirmatory factor analysis of 

social support shown that the component of both informational and emotional support 

was not significance, when considering the context of adolescent mothers this 

emotional support played the important role in this concept. Therefore, the researcher 

reduced the informational support component from the model and the measurement 

model was modified until achieving the criteria for model goodness of fit (χ2 = .000, 

*** 



 67 

df = 1, p = 1.000, CMIN/ df = 0.000, GFI = 1.000, RMR = 0.000, CFI = .1.000, 

RMSEA = 0.000). From the modified measurement model, comparison support had 

maximum values of standard factor as 0.75 and emotional support had minimum 

values of standard factor loading as 0.30. (Figure 7) 

 

  

 

χ2 = 0.000, df = 1, p = 1.000, CMIN/ df = 0.000, GFI = 1.000, RMR = 0.000,  

CFI = 1.000, RMSEA = 0.000 

 

 

Figure 7 Standardized factor loading and modified of measurement model of social 

support 

 

 The hypothesized model 

 The analysis of moment structure [AMOS] program was used to test the 

model. The AMOS was statistical software to analyze a moment structures that 

specially used for structural equation modeling, path analysis, and confirmatory factor 

analysis (Hair et al., 2010; Kline, 2011). In AMOS, the researchers can draw models 

graphically using simple drawing tools to represent the relationships among a set of 

predictor variables (Blunch, 2013; Kline, 2011). Therefore, the AMOS program was 

used to test how well the hypothesized model fit with the sample data.  

  

*** 

*** 

*** 
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 Model fit indices 

 As the model in SEM, assessment of the goodness-of-fit is the model fit-

indices that provided by the AMOS. The most common of the approximate fit indices 

in SEM includes several indicators. There are χ
2
 and χ

2
/ v ratio, standardized root 

mean square residual [SRMR] index, root mean square error of approximation 

[RMSEA] index, Tucker-Lewis index [TLI], comparative fit index [CFI] (Hair et al., 

2010; Tabachnick & Fidell, 2007). However, the major indices in this study compose 

of the minimum chi-square value [CMIN], CMIN/ degrees of freedom [df], the 

goodness-of-fit Index [GFI], adjusted goodness of fit index [AGFI], comparative fit 

index [CFI], and root mean square error of approximation [RMSEA] (Hair et al., 

2010; Kline, 2011).  

 Chi-square was the statistically based measure of goodness-of-fit indices  

for SEM analysis. The acceptance values of goodness-of-fit indices suggest that  

a minimum chi-square value [CMIN] should be non-significant (p > .05) with CMIN/ 

degrees of freedom [df] less than 2.0 (Hair et al., 2010; Tabachnick & Fidell, 2007). 

In addition, the acceptance value of CMIN/ degrees of freedom [df] was varies.  

The acceptance was less than 2.0 and reasonable fit was less than 5.0 (Hair et al., 

2010; Hu & Bentler, 1998; Schumacker & Lomax, 2010; Tabachnick & Fidell, 2007; 

Wheaton, Muthen, Alwin, & Summers, 1977). In addition, the criteria of a goodness 

fit model follow by the GFI should be between .90 to 1.00, the AGFI between .90 to 

1.00, and the NFI greater than .90 (Bentler & Bonnet, 1980; Hair et al., 2010; Hu & 

Bentler, 1998). The CFI was two value including the greater than .90 that was 

accepted for level of model fit (Blunch, 2013; Hooper, Caughlan, & Mullen, 2008) 

and  ≥ .95 indicated that a good fit model (Hu & Bentler, 1998). Lastly, the RMSEA 

should be less than .05 indicated that close to fit, 0 indicating perfect fit, .05 to .08 

indicating fair; .08 to .10 showing moderate fit, and > .10 suggestion poor fit (Blunch, 

2013; Hooper et al., 2008; Hu & Bentler, 1998). 

 The structural equation model assessment  

 The structural model testing was the second step that should be determined 

after the measurement model testing. There were two steps including assessing  

the structural model fit and validating parameter estimates against the research 

hypotheses.  
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 The hypothesized model testing 

 The hypothesized model consisted of two exogenous latent variables.  

There were family functioning and partner relationship. Grandmother childcare 

involvement, parenting stress, and social support were a mediator between the 

exogenous variables and attachment. Attachment was the endogenous latent variables. 

 According to the measures of overall model fit index, the results of the 

hypothesized model showed that CMIN = 218.294 (p = .000, df = 96), CMIN/  

df = 2.274, GFI = 0.897, AGFI = 0.854, CFI = 0.908, and RMSEA = 0.073. As a 

result, the hypothesized model did not fit the empirical data as shown in figure 8 and 

Table 13. 
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χ2 = 218.294, p = .000, df = 96, χ2/ df = 2.274, GFI = 0.897, AGFI = 0.854, CFI = 

0.908, RMSEA = 0.073, ns = non-significant, *p < .05, **p < .01, ***p < .001  

 

Figure 8 The hypothesized model of adolescent mother-grandmother attachment 

 

 Path analyses of the hypothesized model 

 The path diagram of the hypothesized causal model of attachment between 

adolescent mother and grandmother was tested by using parameter estimates and 

presented in table and figure. The analyzed path diagram of hypothesized model 

indicated that parameter estimates, and directions were significant at a probability 

level of less than .05. 
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 For the relationships between exogenous and mediators, the results showed 

positive significant parameter estimates. The positive direction was a path from family 

functioning to social support (β = .66, p < .01), and a path from social support to partner 

relationship (β = .25, p < .05).  

 For the relationships between exogenous and endogenous variables, there 

were significant relationships of parameter estimates between a path from family 

functioning to adolescent mother-grandmother attachment (β = .39, p < .001) and  

a path from parenting stress to adolescent mother-grandmother attachment (β = -.17,  

p < .01). However, the parameter estimates from social support to adolescent mother-

grandmother attachment (β = .28, p =.062), partner relationship to adolescent mother-

grandmother attachment (β = .03, p =.660), and from grandmother childcare 

involvement to adolescent mother-grandmother attachment (β = .08, p = .187) were 

found no significant relationship.  

 A summary of the direct, indirect, and total effects of the hypothesized 

model of adolescent mothers-grandmothers attachment is presented in Table 11  

 

Tables 11 Parameter estimates of direct, indirect, and total effects of the hypothesized 

model (n = 240) 

 

Variable

s 

SS PR ATT 

DE IE TE DE IE TE DE IE TE 

FF .66** - .66** - .17* .17* .39*** .19 .058 

PR - - - - - - .03 - .03 

PS - - - - - - -.17** - -.17** 

INV - - - - - - .08 - .08 

SS - - - .25* - .25* .28 .008 .29 

 R2 = .43 R2 = .06 R2 = .44 

 

* = p < 0.05, ** = p < 0.01, *** = p < 0.001  

Note: INV = grandmother childcare involvement, SS = social support, PS = parenting 

 stress, ATT = attachment, FF = family functioning, PR = partner relationship  

 : DE = direct effect, IE = indirect effect, TE = total effect 
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 The model modification 

 Since the hypothesized model did not fit the data from above analysis,  

the model modification was subsequently carried out. The model modification was  

the results of analysis that was used to improve the model fit. The model modification 

included examining the modification indices from the results of analysis, considering 

recommendation to adjust parameters in the model, and considering the index model 

from the data analysis (Blunch, 2013; Shumacker & Lomax, 2010). The model 

trimming was used by deleting only two parameters estimates with non-significant 

paths in the hypothesized model. These parameters estimates were deleted one  

at a time. 

 Paths were deleted before the model was modified including a path from 

grandmother childcare involvement to adolescent mother-grandmother attachment  

(p = .187), a path from social support to partner relationship (p < .05), and a path  

from partner relationship to adolescent mother-grandmother attachment (p = .660). 

Consequently, the hypothesized model was modified by modification indices until 

achieving the criteria for model goodness of fit (Kline, 2011).  

 Finally, the modified model was tested until the model accomplished 

significantly goodness-of-fit coefficients and specified parameters as shown in  

Figure 4-6. The overall model fit indexes from the modified model indicated that 

CMIN = 76.895 (p = .070, df = 60), CMIN/ df = 1.282, GFI = 0.956, AGFI = 0.923,  

CFI = 0.987, and RMSEA = .034. Therefore, the modified model had a validation 

index of adequacy of the model at acceptable levels.  
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χ2 =76.895, p = .070, df = 60, χ2/ df = 1.282, GFI = 0.956, AGFI = 0.923,  

CFI = 0.987, RMSEA = .034 

 

Figure 9 The modified model of adolescent mother-grandmother attachment 

 

 The path analysis of modified model 

 For the modified model, the exogenous variables included family 

functioning and partner relationship. The mediators were grandmother childcare 

involvement, social support, and parenting stress. The endogenous variable was 

adolescent mothers-grandmothers attachment. The relationships among all variables 

were as follows.  

 A path from parenting stress, family functioning, and social support had  

a direct effect on attachment (β = -.17, p < .01; β = .48, p < .001; β = .19, p < .05, 

respectively). Moreover, family functioning had a direct effect on social support (β = .56, 

p < .05), and family functioning also had an indirect effect on this attachment through 

social support (β = .11, p < .05). 
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 The significantly directions were a path from family functioning to 

attachment, a path from parenting stress to attachment, a path from social support to 

attachment, and a path from family functioning to social support. (Figure 9).   

 Finally, family functioning, parenting stress, and social support were 

explained 40 % of the variance of attachment (R
2
 = .40). 

 A summary of the direct, indirect, and total effects of modified model of 

adolescent mothers-grandmothers attachment is presented in Table 12. 

 

Tables 12 Parameter estimates of direct, indirect, and total effects of modified model    

                       (n = 240) 

 

Variable

s 

SS ATT 

DE IE TE DE IE TE 

FF .56
*
 - .56

*
 .48

***
 .11

*
 .59

***
 

PS - - - -.17
**

 - -.17
**

 

SS - - - .19
*
 - .19

*
 

 R
2
 = .32 R

2
 = .40 

* = p < 0.05, ** = p < 0.01, *** = p < 0.001  

Note: SS = social support, ATT = attachment, FF = family functioning, PS = parenting  

           Stress 

          : DE = direct effect, IE = indirect effect, TE = total effect 

 

 The summary of study results 

 The hypothesized model was modified by using modification indices.  

The modification model was a final model that had a better fit to the empirical data 

than the hypothesized model. A comparison of indicators between the hypothesized 

and modified model was presented in Table 4-12. 
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Tables 13 Statistics of model fit index between the hypothesized model and the 

modified model (n = 240) 

 

Model fit criterion Acceptable 

score 

Hypothesized model Modified model 

 

CMIN p > .05 
 

X
2
 = 218.294,  

p = .000 (df = 96) 

X
2
 = 76.895,  

p = .070 (df = 60) 

CMIN/ df < 2 2.274 1.282 

AGFI 0.95-1.00 = fit 0.854 0.923 

GFI 0.95-1.00 = fit 0.897 0.956 

CFI 0.97-1.00 = fit 0.908 0.987 

RMSEA < 0.05 = fit 0.07 0.03 

 

The study findings in responding to research hypotheses  

 In this study, six hypotheses were tested as follows:  

 Hypothesis 1: Family functioning has a direct positive effect on adolescent 

mother-grandmother attachment, and has indirect effects on adolescent mother-

grandmother attachment through social support and partner relationship. 

 The path coefficient between family functioning and attachment was 

significant in the hypothesized model (β = .39, p < .001) and the modified model  

(β = .48, p < .001). The direct effect of family functioning on social support was 

significant (β = .56, p < .05). The indirect effect of family functioning on attachment 

through social support was significant (β = .11, p < .05). But the indirect effect of 

family functioning on attachment through partner relationship was not significant 

because the path coefficient between partner relationship and attachment were deleted 

in the modified model. Therefore, the results partially supported this hypothesis.  

 Hypothesis 2: Grandmother childcare involvement has a direct positive 

effect on adolescent mother-grandmother attachment. 

 The path coefficient between grandmother childcare involvement and 

attachment was not significant in the hypothesized model (β = .08, p = .187), and 
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were deleted in the modified model. Therefore, the study findings did not support this 

hypothesis. 

 Hypothesis 3: Social support has a direct positive effect on adolescent 

mother-grandmother attachment, and has an indirect effect on adolescent mother-

grandmother attachment through partner relationship.  

 The path coefficient between social support and attachment was not 

significant in the hypothesized model (β = .28, p =.062), but this path was significant 

in the modified model (β = .19, p < .05). The indirect effect of social support on 

attachment through partner relationship was not significant because the path coefficient 

between partner relationship and attachment were deleted in the modified model. 

Therefore, the study findings partially supported this hypothesis. 

 Hypothesis 4: Adolescent parenting stress has a direct negative effect on 

adolescent mother-grandmother attachment. 

 The path coefficient between adolescent parenting stress and attachment was 

significant in the hypothesized model (β = -.17, p < .01) and the modified model  

(β = -.17, p < .01). Therefore, the results were supported this hypothesis. 

 Hypothesis 5: Partner relationship has a direct positive effect on adolescent 

mother-grandmother attachment. 

 The direct positive effect of partner relationship on attachment was not 

statistically significant in the hypothesized model (β = .03, p =.660), and in the 

modified model this path was deleted. Therefore, the study findings did not support this 

hypothesis. 

 Hypothesis 6: Family functioning, adolescent parenting stress, grandmother 

childcare involvement, social support, and partner relationship influence adolescent 

mother-grandmother attachment. 

 The results shown that family functioning had a direct effect on attachment  

(β = .48, p < .001), and had an indirect effect on attachment through social support  

(β = .11, p < .05). Therefore, family functioning had a total direct and indirect effect 

on attachment (β = .59, p < .001). The study findings showed that the only one 

variable of family functioning influence attachment through social support. Moreover, 

parenting stress had a direct negative effect on attachment (β = -.17, p < .01). Finally, 

family functioning, parenting stress, and social support influence attachment and 
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explained 40 % of the variance of attachment (R
2
 = .40). In summary, this hypothesis 

was supported.  

 

Summary  

 This model was analyzed the causal relationship between exogenous 

variables as family functioning, parenting stress, grandmother childcare involvement, 

social support, partner relationship, and endogenous variable as attachment.  

The finding from descriptive statistics shown the characteristics of adolescent mother, 

adolescent mother‟s mother, adolescent mother‟s husband. Descriptive of six major 

variables as family functioning, grandmother childcare involvement, parenting stress, 

social support, partner relationship, and attachment were indicated. The assumption 

testing by outlier, linearity, and multicollinearity of all variables were tested in the 

preliminary analyses and found acceptable regarding the assumptions for the multiple 

regression statistics used. While multivariate normality was higher than the absolute 

value. Then a bootstrap method was performed. Results revealed the hypothesized 

model did not fit the empirical data. Therefore, the modification of model was done 

until the goodness of fit indices was in a goodness of fit level. In the final modification 

mode, the result demonstrated model fit the empirical data (χ2 =76.895, p = .070,  

df = 60, χ2/ df = 1.282, GFI = 0.956, AGFI = 0.923, CFI = 0.987, RMSEA = .034). 
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CHAPTER 5 

CONCLUSION AND DISCUSSION 

 

 This chapter includes three parts. First, a summary of the study are 

presented. Second, discussion of the research findings related to the research 

hypotheses and the results of the final model are described. Lastly, limitation, 

implication, and recommendations are presented. 

  

Summary of the study  

 The purpose of this study was to test a causal model of adolescent mother-

grandmother attachment. The direct and indirect relationship between all predictors 

and the attachment were tested. There were 5 predictors including family functioning, 

grandmother childcare involvement, parenting stress, social support, and partner 

relationship. A multi-stage random sampling technique was used to recruit a sample 

of 240 adolescent mothers who met the inclusion criteria. Research instruments 

consisted of 7 questionnaires, including a demographic questionnaire, the IPPA-Thai 

version, the CFI, the maternal grandmother involvement-Thai version, the PSS-Thai 

version, the PSQ-Thai version, and the RQ score-Thai version. Their reliability of 

Cronbach’s alpha coefficients were 0.85, 0.85, 0.82, 0.80, 0.93, and 0.94, 

respectively.  

 The participants‟ mean age was 17.80 (SD = 1.29) years. More than half of 

them had unplanned pregnancy, completed junior high school, unemployed, and living 

with mother and family members with spouse. The mothers of participants had their 

mean age of 44.96 (SD = 6.28) years. Nearly half (45.8 %) of them were employment 

and had completed primary school (55.8 %). The participants‟ husband had mean age 

of 21.22 (SD = 7.45) years. Most of them (65.0 %) were employment and 38.8 % had 

completed junior high school.  

 The hypothesized model did not fit the empirical data. Modification  

the model was then conducted until the final model reached the goodness-of-fit 

criterion using the bootstrap method.  
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 The final modified model showed the direct and indirect effects on adolescent 

mothers-grandmothers attachment. First, family functioning had a positive direct effect 

on attachment (β = .48, p < .001) and had an indirect effect on attachment through social 

support (β = .11, p < .05). Parenting stress had a negative direct effect on attachment  

(β = -.17, p < .01). Lastly, social support had a positive direct effect on attachment  

(β = .19, p < .05). In addition, family functioning had a direct effect on social support  

(β = .56, p < .05). Finally, family functioning, social support, and parenting stress 

were explained 40 % of the variance of attachment (R
2
 = .40). 

 

Discussion of the findings  

 The study findings are discussed from the following:  

 Hypothesis # 1: Family functioning has a direct positive effect on adolescent 

mother-grandmother attachment, and has indirect effects on adolescent mother-

grandmother attachment through social support and partner relationship. 

 The results showed that a path coefficient between family functioning and 

attachment was significant (β = .48, p < .001). Moreover, the indirect effect of family 

functioning on attachment through social support was significant (β = .11, p < .05). 

However, the indirect effect of family functioning on attachment through partner 

relationship was not significant. Therefore, this hypothesis was partially supported.  

 From this finding it implies that adolescent mothers who have higher family 

functioning and received higher grandmother childcare involvement would have 

higher attachment between themselves and their mothers. It could be explained based 

on the family functioning and family concepts. The family has important role in the 

development of cognitive and emotional of each individual, and also play the basic 

role to determine functions of family member about roles, responsibilities, agreements, 

supporting in critical situations, creating accurate relationships, maintaining trust and 

responsibility (Kapanee & Rao, 2007). Adolescent mothers are a member of the 

family, then they also play these functions with other family members.  

 The findings of this study indicate that family functioning influence 

attachment of adolescent mothers and their mothers. It could be explained based on 

previous study that better family functioning has been found to be associated with  
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secure or higher level of attachment among family members (Rawatlal et al., 2015). 

Because the dimension of family functioning such as better problem solving, family 

cohesion, communication and expressiveness within family might have to provide 

feeling of togetherness, responsiveness, good interpersonal communication, an 

increasing interest in relationship to others in family that associated with higher levels 

of attachment. Conversely, family with poor family functioning as less cohesion, 

support and communication lead to less attachment (Kullik & Petermann, 2013 ; 

Miller & Commons, 2010 ; Ronnlund & Karlsson, 2006 ). 

 These results are consistent with several findings that has examined  

the relationship between family functioning and attachment (Kullik & Petermann, 

2013 ; Miller & Commons, 2010 ; Ronnlund & Karlsson, 2006 ). Liu, Shono, and 

Kitamura (2008) reported that family functioning correlated with adult attachment.  

In addition, they also found that family adaptability and family cohesion influence 

attachment relationships.  

 Rawatlal et al. (2015) conducted a larger collaborative study to examine  

the relationship between attachment patterns, parental support and family functioning 

from the adolescent and primary caregiver. They found that the family functioning in 

dimensions of communication, cohesion and support has an influence on attachment 

relationships. Fujimori1 et al., (2017) conducted study about attachment in university 

students. The findings indicated that family functioning including cohesion and 

adaptability were positive significantly correlated with secure attachment styles  

(r = 0.29, p < 0.01; r = 0.29, p < 0.01, respectively), and negative significantly 

correlated with less attachment (r = -0.14, p < 0.05; r = -0.16, p < 0.01, respectively).  

 Previous studies found that family functioning in dimensions of 

communication in form of shared information with parents related to stronger 

attachment with parents, particularly their mothers (Ishak, Yunus, & Iskandar, 2010). 

Additionally, better family functioning can predict higher self-esteem and stronger 

attachment quality. It means that adolescent who report better general family 

functioning, communication and problem solving were more likely to be increased 

attachment (Wallis et al., 2017).    

 Likewise, family functioning had the indirect effect on attachment through 

social support. It may explain that family functioning can enhance social support by 
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increasing skills such as communication skill for requiring support from support 

networks especially grandmother. Thus, they could be improved attachment between 

adolescent mothers and grandmother. This is consistent with findings of Yurdakul 

(2018) found that the communication and social skills of adolescent mothers could 

affect on skills for requiring social support or involvement from other people. 

Besides, poor interpersonal skills as lack of communication skill with family members 

may reduce their perceived and actual social support from others (Nilsen et al., 2013). 

 In conclusion, this evidence presented helps to illuminate the family 

functioning with social support factor that could be predicted attachment between 

adolescent mothers and grandmothers. Moreover, instrument of this study can assess 

family functioning in dimensions of communication and expression that is similar to 

instrument in previous study. Therefore, this research findings can explain the context 

of attachment among adolescent mothers and grandmothers. 

 Hypothesis # 2: Grandmother childcare involvement has a direct positive 

effect on adolescent mother-grandmother attachment. 

 Base on the hypothesized model, the parameter estimated for grandmother 

childcare involvement was not statistically significant direct positive on attachment  

(β = .08, p = .187) and was deleted in the modified model. This finding based on  

the estimated parameter between grandmother childcare involvement and attachment 

was not supported this hypothesis.  

 The results of this study indicate that grandmother childcare involvement 

cannot predict adolescent mothers-grandmother attachment. It did not congruent with 

previous studies. One possible reason might be that adolescent mothers who have 

extensive grandmother childcare involvement tend to have conflict or relationship 

strains between themselves and their mothers (Apfel & Seitz, 1991; Grau et al., 2012). 

Additionally, it is possible that sometime adolescent mothers and their mother have 

disagreement about parenting style between mothers and grandmothers (Apfel & 

Seitz, 1991). Therefore, parenting role and emotional expression of adolescent 

mothers is limited and not directly influences attachment. Finally, childcare 

involvement from their own mothers may not be explained the attachment between 

adolescent mothers and grandmothers.  

 



 82 

 On the other hand, the previous studies revealed that adolescent mothers  

who received more involvement from their mothers tended to have higher level of 

attachment among them and their mothers. As a literature, adolescent mothers 

indicated that they are high risk group condition and tend to have low socio-economic 

status or problems with their child. Thus, grandmothers play a role to highly involved 

with their daughters and young grandchildren (Silverstein & Ruiz, 2006; Smith & 

Drew, 2002). Grandmothers usually provide support, care, response, safety and 

involvement for their adolescent mothers and grandchildren (Barnett et al., 2010; 

Chan & Elder, 2009). Particularly, involvement of grandmother was several identified 

as parental engagement in terms of frequency of didactic care, physical play, and  

care-giving (Cabrera, Shannon, West, & Brooks-Gunn, (2006), or in terms of 

intergenerational cohabitation, child rearing, seeing, and helping to raise grandchildren 

(Cook & Roggman, (2010), or in term of emotional reassurance, advice, financial 

support and child-care support (Silberman, (2016). Their involvement is a significant 

viewed as an important source of emotional, financial, instrumental and information 

support that can buffer adolescent mothers from adverse psychological consequences 

(Gordon et al., 2004). Because higher level of grandmother involvements related to 

higher levels of intimacy, responsiveness, security, commitment and trust in their 

relationships that lead to have more attachment (Barnett et al., 2016; Cook & 

Roggman, 2010; van Schaick & Stolberg, 2001).  

 Moreover, this finding did not congruent with the previous studies that 

shown grandmother involvement influencing on attachment relationships (Cook & 

Roggman, 2010). It is inconsistent with the several findings that examined the 

relationship between grandmother involvement and attachment (Bates et al., 1985; 

Crockenberg, 1981; van Schaick & Stolberg, 2001). They indicate that involvement 

from mothers is significant predictors of increased attachment while a lower level of 

involvement is related to less attachment.  

 In summary, this evidence reviewed that the grandmother childcare 

involvement could not predict attachment between adolescent mothers and 

grandmothers.  

 However, instrument of this study can measure grandmother involvement in 

dimensions of intergenerational cohabitation, child rearing, and seeing their 
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grandchildren that is similar to instrument in previous study. Thus, these results can 

describe the context of attachment among adolescent mothers and grandmothers.   

 Hypothesis # 3: Social support has a direct positive effect on adolescent 

mother-grandmother attachment, and has an indirect effect on adolescent mother-

grandmother attachment through partner relationship. 

 From the hypothesized model, the direct positive effect of social support on 

adolescent mother-grandmother attachment was not statistically significant (β = .28,  

p =.062), but this path was significant in the modified model (β = .19, p < .05). 

However, the indirect effect of social support on attachment through partner 

relationship was not significant and the path coefficient between partner relationship 

and attachment (β = .03, p =.660) was deleted from the modified model. Therefore, 

this research finding based on the estimated parameter between social support, partner 

relationship, and attachment was partially supported the hypothesis.  

 Social support influences attachment by increasing feeling of security, life 

satisfaction, capacity to seek a problem solving and caring from attached figures 

(Green et al., 2011 ; Moller et al., 2003; Shahyad et al., 2011). Generally, mothers and 

partners of adolescent mothers are the most primary social resources and are 

identified as an important source of support (Gee & Rhodes, 2007; Laghi et al., 2013; 

Oldehinkel et al., 2011). Especially, mothers of adolescent mothers have been 

identified as the closest and most consistent support figure who provide emotional, 

tangible, financial, and childcare support, (Devito, 2010; Laghi et al., 2013).  

 As a support from grandmother and family members increased, negative  

or insecure attachment was decreased. As above mentioned, increasing positive 

relationship experiences such as support or companionship are related to increase 

higher level or security attachment with parents (Ruhl et al., (2008). It is possible that 

supportiveness from grandmother and family member is consistent with helping child 

rearing, providing all resources, and encouragement adolescent mothers expressing 

the need of support help to others Additionally, supportiveness receiving from their 

relationship is related to attachment because it promotes autonomy for children and 

adolescents (Rubin et al., 2004).  
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 Moreover, this study results were consistent with the study of Green et al. 

(2011 ) that examined relationship between social support and attachment. According 

to the findings, they suggested that increasing social support and fewer stressful life 

events tend to have increased level of attachment.  

 However, social support had not indirect effect on attachment through 

partner relationship. It is possible that most of adolescent mothers and their partner 

lived with their own family and feel free in their life. Partner of adolescent mother 

could not provide more support to adolescent mother because they younger and lack of 

resource. Thus, the indirect effect of social support on attachment through partner 

relationship could not be predicted.  

 In summary, this current study can be summarized that social support may 

be a strong predictor of attachment among adolescent mothers and grandmothers. 

 Hypothesis # 4: Adolescent parenting stress has a direct negative effect on 

adolescent mother-grandmother attachment. 

 The finding shown that the path coefficient between adolescent parenting 

stress and attachment was significant in the modified model (β = -.17, p < .01).  

The results supported that parenting stress had a direct negative effect on attachment 

between adolescent mothers and grandmothers. Therefore, this hypothesis was 

supported. The results interpret that adolescent mothers who had higher level of 

parenting stress tended to have lower level of attachment between adolescent mothers 

and grandmothers.  

 The findings of this study reported that most of adolescent mothers had 

unplanned pregnancy and had lower level of parenting stress. The exogenous variable 

of parenting stress can predict attachment between adolescent mothers and 

grandmother. It could be explained that perceived parenting stress can inhibit secure 

attachment and activate negative or insecure attachment (Feldman, 2007; Lubiewska 

& Derbis, 2016; Nakagawa et al., 1992; Riggs & Han, 2009). Transition to the new 

maternal role and new responsibility in adolescent mothers can cause parenting stress and 

increasing risk factor for health and social problems. Because the majority of 

adolescent mothers are younger, single, and have more problems about socio-

economic status, lack of social support and increasing vulnerability (Garner et al., 
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2013; Mazzeschi et al., 2015). Therefore, mothers who have higher degree of parenting 

stress are more likely to decrease level of attachment (Green et al., 2011 ).  

 This reason is supported by previous studies (Nakagawa et al., (1992).  

For instance, Nakagawa et al. ((1992) found a negative relationship between level of 

parenting stress and attachment security. Consistent with the several studies of 

Lubiewska and Derbis (2016); Jarvis & Creasey, 1991; Rholes, Simpson, & Friedman 

2006; Mazzeschi et al., 2015), they reported that parenting stress was associated with 

less attachment. In the last decades, Jarvis and Creasey (1991) indicated that coping 

strategy was related to minimize the associations between parenting stress and 

attachment security. Besides, previous study showed positive correlations between 

less attachment and parenting stress or emotional problems. (Kim, Kang, & Kwack, 

2019; Wambua, Obondo, Bifulco, & Kumar, 2018). 

 In conclusion, this finding can be summarized that parenting stress are  

a significant predictor of attachment among adolescent mothers and grandmothers. 

 Hypothesis # 5: Partner relationship has a direct positive effect on 

adolescent mother-grandmother attachment. 

 Based on the modified model, the finding found that a direct positive effect 

of partner relationship on adolescent mother-grandmother attachment was not 

statistically significant (β = .03, p =.660), and in the modified model this path was 

deleted. Thus, these research findings were not supported the hypothesis. 

 Although the direct positive effect of partner relationship on attachment  

was not statistically significant. This present study did not congruent with previous 

studies. One possible reason might be that adolescent mothers‟ partner live with  

the family of adolescent mothers and tend to have adaptability to their new family.  

They are characterized by younger, lower income, and having less experience for 

rearing their child that could be depend on adolescent mothers‟ mothers such as child 

rearing, or financial support. Therefore, emotional expression in dimension of partner 

relationship is limited and not directly influences attachment. But the indirect effect 

through parenting stress was supported.  

 Inconsistent with the study of (Feeney, 1996) indicated that satisfaction  

with partner relationships is associated with attachment behavior, and another previous 

studies found that partner relationship may influence attachment of another relationship 
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as in the parent-child dyad or adolescent mother-grandmother dyad (Woodhouse et 

al., 2009). More explanation is that satisfaction with partner relationship can 

encourage feeling of togetherness, responsibility, trust, and security. Then, adolescent 

mothers who perceived adequate satisfaction with their partner relationship may have 

feeling security with their relationship and had greater influence attachment (Cramer, 

2003; Shahyad et al., 2011). However, relationships between adolescent mothers and 

their partners are more likely to have instability and inconsistency. Because their 

partners are characterized by unstable, transient and conflictual. (Castellanos, 2013; 

Devito, 2007; Miller, Duncan, Brown, Sparks, & Claud, 2003).  

 From the current findings can be concluded that partner relationship could 

not be a significant predictor of attachment between adolescent mothers and 

grandmothers.   

 Hypothesis # 6: Family functioning, adolescent parenting stress, 

grandmother childcare involvement, social support, and partner relationship influence 

adolescent mother-grandmother attachment. 

 From modified model, family functioning had a direct effect on attachment  

(β = .48, p < .001), and had an indirect effect on attachment through social support  

(β = .11, p < .05). Therefore, these results indicated that family functioning had a total 

direct and indirect effect on attachment (β = .59, p < .001).  Additionally, parenting 

stress had a direct negative effect on attachment (β = -.17, p < .01). Therefore, this 

hypothesis was partially supported. This finding revealed that adolescent mothers  

who had higher level of family functioning, and social support tend to have higher 

level of attachment between them and their mothers. Conversely, they who had higher 

level of parenting stress tend to have lower level of attachment. 

 According to the adult attachment theory (Ainsworth, 1989; Bowlby, 1969), 

attachment is viewed as emotional ties between infants and their caregivers that is 

essential for the survival of vulnerable infants and is elaborated on adult relationship. 

It begins in the early lives of infants and is then transferred to different relationship 

partners throughout the life span in adulthood for the fundamental survival system 

(Ainsworth, 1979; Bowlby, 1969; J. Bowlby, 1973; Dinero et al., 2008; Khodarahimi 

et al., 2016). Therefore, attachment between adolescent mothers and grandmothers is 
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described as a bond, intimacy, and emotional tie between a mother and daughter that 

lasts over the life span and is posited as an adult attachment. 

 In conclusion, family functioning, parenting stress, and social support 

influence attachment and explained 40 % of the variance of attachment (R
2
 = .40).  

The finding confirms with the previous studies that has determined the relationship 

between family functioning, parenting stress, social support, and attachment  

(Green et al., 2011; Karlsson, 2006; Liu et al., (2008); Lubiewska & Derbis, (2016); 

Miller & Commons, 2010; Rawatlal et al., (2015)van Schaick & Stolberg, 2001).  

 However, this study findings indicated that only social support was the 

mediators, which had influence attachment. It could be explained based on this study 

that adolescent mothers who had greater level of family functioning were more likely 

to perceive more support from grandmothers, then they could tend to have increasing 

higher level of attachment.  

 Finally, the findings provide a context of causal relationship between the 

significant predictors and attachment among adolescent mothers and grandmothers  

in Thailand. The finding focused that the significant positive predictor of attachment 

was not only family functioning, and social support but also the significant negative 

predictor of parenting stress. Attachment among adolescent mothers and 

grandmothers could be increase when adolescent mothers had greater level of positive 

indicators and had fewer level of negative indicators.  

 

Limitation  

 This present study has some limitations that should be mentioned. First,  

the participants were recruited from adolescent mothers who had delivery of the first 

child with aged more than 6 months, and currently living with their mothers for at 

least 6 months. Generalizability to other groups such as repeated pregnancy or 

separated family may be limited. Further investigation and modifications are needed. 

Second, some research instruments need to concern about cultural sensitivity. In 

addition, some contexts such as personal data, age of baby, and what the adolescent 

mother do after child birth should be explore. 
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Implications  

 1.  Implication for nursing practice 

 This significant finding from the final model can contribute the new knowledge 

to clarify the influence of significant factors of adolescent mother-grandmother 

attachment which included family functioning, social support, and parenting stress.  

Nurse professions and healthcare teams are positioning to improve well-being and 

attachment of adolescent mothers, their child, and their family by understanding  

the significant predictor of this attachment. For clinical and community assessment,  

the screening test of attachment should be recommended. As above predictor findings, 

nurse professions in clinical and community setting should be considerate and assess 

signs of poor attachment for identifying adolescent mother who are at risk of poor 

attachment among adolescent mothers and their mothers. Moreover, nurse professions 

encourage healthcare teams developing ability for using the effective screening to assess 

and identified this assessment.  

 The finding suggests that promoting significant positive factors and decreasing 

negative factor can improve attachment of adolescent mother and grandmother. Nursing 

intervention should directly address attachment and can promote attachment among 

adolescent mother and grandmother and encourage adolescent mothers to properly adapt 

into maternal and parenting roles. For instance, this nursing intervention should be 

include the encouragement of family functioning and social support of adolescent mother, 

and teaching adolescent mothers to manage their parenting stress. 

 2.  Implications for public health policy  

 Solutions to reduce the severity of adolescent mother problems in Thailand 

require clear health policies that consist with these problems. The results of this study 

from the final model can be used to considerate as an evidence-based in determining 

health policy and solving adolescent mother problems. Because these findings related 

to characteristics of adolescent mothers and their family in Thai society that shift to 

aging society and consist of grandmother, adolescent mother and grandchild. Most of 

the adolescent mothers live with their mother and families that are the important 

resources for providing support for adolescent mothers and their child. Policy makers 

should be aware of multidisciplinary teams who work with adolescent mother, 

especially, nurse professionals who provide the closest caring with adolescent mothers, 
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their child, their mother and their family. Therefore, this policy including strategies to 

communicate this attachment in the hospital and community, determining to screen 

attachment among adolescent mother and grandmother.  

 

Recommendations for future research  

 This research finding provide a guide for future research as follows. 

 1.  Although the results based on the conceptual framework of attachment.  

It is important to note that the results could not be generalized to other populations, 

such as repeated pregnancy or adolescent mother towards mothers and fathers 

separately. In the future, this study should be replicated in different populations. 

 2.  This finding reported that the model explained about 40 % of attachment. 

Therefore, further research should add some variables into the model that could have 

influence such as parenting style. In addition, comparing participants living between 

urban and rural setting should be concerned. 

 3.  The Inventory of parent and peer attachment (IPPA) was used to measure 

attachment between adolescent mothers and grandmothers. It was a reliable self-

report instrument of adolescent-parent attachment. However, a qualitative aspect of 

attachment should be addressed. Moreover, firstly, age of the baby and what the 

adolescent mother do after delivery should be recorded.  

 4.  A longitudinal study should be further conducted in fulfilling 

understanding of adolescent mothers-grandmothers attachment. 
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“การทดสอบโมเดลเชิงสาเหตุของความผูกพันรักใคร่ระหว่างมารดาวัยรุ่นและยาย” 
 

วัตถุประสงค์  
 แบบสอบถามการวิจัยเร่ือง “การทดสอบโมเดลเชิงสาเหตุของความผูกพันรักใคร่ระหว่าง
มารดาวัยรุ่นและยาย” นี้จัดท าขึ้นเพื่อทดสอบโมเดลเชิงสาเหตุของความผูกพันรักใคร่ระหว่าง
มารดาวัยรุ่นและยาย ซึ่งผลการวิจัยจะน าไปใช้เป็นแนวทางการส่งเสริมความผูกพันระหว่างมารดา
วัยรุ่นและยายต่อไป 
 
แบบสอบถาม  
 แบบสอบถามมีทั้งหมด 7 ชุด คือ  
  ชุดที่ 1 แบบสอบถามข้อมูลส่วนบุคคล 
  ชุดที่ 2 แบบวัดสัมพันธภาพระหว่างแม่วัยรุ่น กับแม่ 
  ชุดที่ 3 แบบประเมินการท าหน้าที่ของครอบครัว 
  ชุดที่ 4 แบบสอบถามการมีส่วนร่วมของยายในการช่วยเลี้ยงหลาน 
  ชุดที่ 5 แบบวัดความเครียดของมารดา 
  ชุดที่ 6 แบบวัดการสนับสนุนทางสังคมภายหลังคลอด   
  ชุดที่ 7 แบบวัดความสัมพันธ์กับสามี   
 
การใช้แบบสอบถาม  
 1. ผู้ตอบแบบสอบถาม โปรดอ่านค าชี้แจงในแต่ละชุดของแบบสอบถาม และปฏิบัติตาม
ค าชี้แจง  
 2. เพื่อให้ได้ข้อมูลที่ถูกต้องที่จะน าไปใช้เป็นแนวปฏิบัติส่งเสริมความผูกพันระหว่าง
มารดาวัยรุ่นและยายต่อไป ผู้ตอบแบบสอบถามควรเลือกค าตอบที่ตรงกับความรู้สึกท่านมากที่สุด  
 
 

ผู้วิจัยขอขอบคุณล่วงหน้าท่ีท่านกรุณาสละเวลา 
และให้ความร่วมมือในการตอบแบบสอบถามนี้ 
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ส่วนที่ 1 แบบสอบถามข้อมูลส่วนบุคคล 
ค าชี้แจง โปรดเติมข้อความลงในช่องว่าง หรือใส่เคร่ืองหมาย   หน้าข้อความที่ตรงกับท่าน 
มากที่สุด 
 
1. อายุ..................................ปี 
2. สถานภาพการสมรส  
  () อยู่ด้วยกันและจดทะเบียนสมรส () อยู่ด้วยกันแต่ไม่จดทะเบียนสมรส  
  ()  แยกกันอยู่ 
3. การต้ังครรภ์คร้ังนี้ ท่านต้ังใจหรือไม่ 
  () ตั้งใจ    () ไม่ตั้งใจ 
4. ……………………………………………….. 
13. …………………………………………… 
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ส่วนที่ 2 แบบวัดสัมพันธภาพระหว่างแม่วัยรุ่น กับแม่  

ค าชี้แจง แบบสอบถามนี้ใช้วัดความสัมพันธ์ของท่านกับมารดาของท่าน หลังจากท่านอ่าน 
ข้อค าถามแล้ว กรุณาตอบค าถามตามความเป็นจริง และท าเคร่ืองหมาย รอบตัวเลขที่ตรงกับ                  
ความคิดของคุณ มากที่สุด 
 

ข้อค าถาม เป็น

ความ

จริง

เสมอ 

 

5 

เป็น

ความ

จริง

บ่อยครั้ง 

4 

เป็น

ความ

จริง 

บางเวลา 

3 

ไม่เป็น

ความ

จริง

บ่อยครั้ง 

2 

ไม่เป็น

ความ

จริง 

1 

1. แม่ให้ความส าคัญกับความรู้สึกของ

ฉัน 

     

2. ฉันรู้สึกว่าแม่ท าหน้าที่ของแม่ได้ดี      

3. …………………………………………      

……………………………………………      

……………………………………………      

……………………………………………      

……………………………………………      

25. ………………………………………..      
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ส่วนที่ 3 แบบประเมินการท าหน้าท่ีของครอบครัว  
ค าชี้แจง โปรดอ่านข้อความต่อไปนี้อย่างละเอียดว่าตรงกับครอบครัวของคุณมากน้อยเพียงใด  
กรุณาตอบตามความเป็นจริง และท าเคร่ืองหมาย รอบตัวเลขที่ตรงกับความคิดของคุณมากที่สุด 
 

ข้อความ ตรง

มาก

ท่ีสุด 

 

4 

ตรง

ปาน

กลาง 

3 

ตรง

เล็กน้อ

ย 

 

2 

ไม่ตรง

เลย 

 

1 

1. สมาชิกในครอบครัวช่วยกันแก้ไขปัญหาส่วนใหญ่ที่

เกิดขึ้นในบ้านได้ 

    

2. มีการพูดคุยกันเสมอว่า วิธีการแก้ปัญหาที่ท าไปนั้น

ได้ผลหรือไม่ 

    

3. ......................................................................     

..........................................................................     

..........................................................................     

..........................................................................     

..........................................................................     

36. ..................................................................     
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ส่วนที่ 4 แบบสอบถามการมีส่วนร่วมของยายในการช่วยเลี้ยงหลาน  
ค าชี้แจง แบบสอบถามนี้ใช้วัดการช่วยเลี้ยงลูกจากมารดาของท่าน หลังจากท่านอ่านข้อค าถามแล้ว       
กรุณาตอบค าถามตามความเป็นจริง และท าเครื่องหมาย  ลงในช่องที่ตรงกับความคิดของคุณ 
มากที่สุด 
 

ข้อความ ระดับความคิดเห็น 

1. แม่ของท่านมีส่วนร่วมในการเลี้ยงหลานอย่างไร .............................................................................. 
2. ........................................................................... .............................................................................. 
3. ........................................................................... .............................................................................. 
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ส่วนที่ 5 แบบวัดความเครียดของมารดา  
ค าชี้แจง  จงพิจารณาข้อความแต่ละข้อที่บอก ลักษณะหรือรูปแบบ ความสัมพันธ์ระหว่างท่านและ
บุตรในความดูแลของท่าน โดยท าเครื่องหมาย  รอบตัวเลขท่ีตรงกับความเห็นของท่านมากที่สุด 
 

ข้อความ เห็น

ด้วย

มาก

ท่ีสุด 

5 

เห็น

ด้วย

มาก 

 

4 

ปาน

กลาง 

หรือ 

ไม่

แน่ใจ 

3 

ไม่เห็น

ด้วย

มาก 

 

2 

ไม่เห็น

ด้วย

มาก

ท่ีสุด 

1 

1. ฉันมีความสุขในการท าบทบาทแม่      

2. มีน้อยคร้ัง หรือไม่มีเลยที่ฉันจะไม่ท าสิ่งต่าง ๆ  

ที่เห็นว่าจ าเป็นส าหรับลูก 

     

3. ..............................................................................      

……………………………………………………..      

……………………………………………………..      

……………………………………………………..      

……………………………………………………..      

18. ……………………………………………..…..      
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ส่วนที่ 6 แบบวัดการสนับสนุนทางสังคมภายหลังคลอด   
ค าชี้แจง ในระยะหลังคลอดที่ผ่านมา ท่านได้รับการสนับสนุนและช่วยเหลือในเร่ืองต่อไปนี้หรือไม่  
โปรดอ่านข้อความต่อไปนี้ แล้วท าเคร่ืองหมาย  รอบตัวเลขที่ตรงกับความเห็นของท่าน      
มากที่สุด  
 

ข้อความ มาก

ท่ีสุด 

5 

มาก 

 

4 

ปาน

กลาง 

3 

เล็ก 

น้อย 

2 

ไม่เคย 

 

1 

1. ฉันได้รับความช่วยเหลือเร่ืองการจัดหา

อาหารส าหรับครอบครัวในระหว่างที่ฉัน

ต้องเลี้ยงลูก 

     

2. ฉันได้รับค าชมจากคนรอบข้างว่าฉันมี

ความสามารถมากกว่าการเป็นแม่คนเท่านั้น 

     

3. …………………………………………………      

……………………………………………………      

……………………………………………………      

……………………………………………………      

……………………………………………………      

34. ………………………………………………..      
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ส่วนที่ 7 แบบวัดความสัมพันธ์กับสามี   
ค าชี้แจง แบบสอบถามนี้ใช้วัดความสัมพันธ์ของท่านกับสามี  หลังจากท่านอ่านข้อค าถามแล้ว 
กรุณาตอบค าถามตามความเป็นจริง แล้วท าเครื่องหมาย  รอบตัวเลขท่ีตรงกับความเห็นของท่าน
มากที่สุด 
 

ข้อความ เห็น

ด้วย

มาก

ท่ีสุด 

 

 

5 

เห็น

ด้วย

มาก 

 

 

 

4 

ปาน

กลาง 

 

 

 

3 

ไม่เห็น

ด้วย

มาก 

 

 

2 

ไม่เห็น

ด้วย

มาก

ท่ีสุด 

 

1 

1. ฉันพอใจในความสัมพันธ์ของเรา      
2. นี่เปน็ความสัมพันธ์อย่างที่ฉันเคยฝันไว้      
3. …………………………………………………      
……………………………………………………      
……………………………………………………      
……………………………………………………      
……………………………………………………      
9. ............................................................................      

 

 

 

.................. ขอขอบคุณท่ีท่านให้ความร่วมมือในการตอบแบบสอบถามอย่างครบถ้วน.................. 
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APPENDIX D 

The institutional review board and permission letter for data collection 
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APPENDIX E 

Participant‟s information sheet and consent form 
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APPENDIX F 

Evaluation of assumptions 
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Test of outlier  
 

Table Appendix D-1 Univariate outlier 

 

ID ZATT ZFF ZPSS ZSS ZGI ZPR 

1 -0.00127 0.69016 -1.44366 -0.25034 0.13342 -0.45823 

2 1.06762 0.31234 0.01827 -0.25034 0.13342 -1.65363 

3 0.38048 0.46347 -0.09418 0.49834 1.27707 -0.57777 

4 -0.61207 -2.18131 1.4802 -0.15675 -1.01022 -0.3387 

5 0.45683 0.6146 -1.21874 -0.15675 1.27707 -0.21916 

6 0.30413 0.99242 -0.54401 -0.53109 -0.4384 -0.09962 

7 -0.12963 -1.45251 -0.37178 -1.48804 1.55525 -0.56637 

8 0.04917 -0.84413 -0.10857 1.11494 -0.58992 0.44051 

9 1.75477 1.06799 -0.20664 0.68551 1.27707 -1.17547 

10 1.14397 0.76573 -1.21874 -0.39072 -0.4384 0.13946 

11 1.75477 0.31234 -0.65646 -0.34392 0.13342 -0.3387 

12 1.60207 1.44581 0.4681 0.31117 1.27707 -1.77317 

13 1.60207 1.74807 -0.09418 0.63871 0.13342 -0.81685 

14 -0.76477 1.82364 0.24319 0.96626 0.70525 -0.45823 

15 1.29667 1.67251 -0.88138 0.49834 -1.01022 -0.69731 

16 -0.38302 -0.51888 0.80547 -0.10996 -1.01022 -0.57777 

17 0.91492 0.53903 -1.66857 0.21758 -0.4384 -0.45823 

18 -2.36811 -1.50123 -0.31909 0.82588 0.13342 -0.21916 

19 -1.29922 -0.97227 1.25529 -0.39072 0.70525 -0.69731 

20 0.76222 1.44581 -0.31909 0.7323 -2.15386 -0.09962 

21 -0.30667 -0.67001 -0.09418 0.31117 0.13342 -0.57777 

22 -1.75732 -1.3501 0.13073 0.35796 -0.4384 -0.81685 

23 1.06762 1.52138 0.13073 0.03041 -0.4384 0.01992 

24 0.22778 -0.74558 -0.65646 0.82588 0.13342 -0.3387 

25 0.60953 0.53903 0.35564 -0.71826 1.27707 0.37854 

26 -0.07762 0.53903 -0.76892 -0.06317 0.70525 1.57394 

27 -1.60462 0.84129 -0.99383 -0.01638 1.27707 0.259 

28 -0.30667 0.16121 -0.09418 0.03041 0.70525 0.37854 

29 -2.52081 -1.19897 -1.44366 -0.15675 -2.15386 -0.3387 

30 -0.45937 0.08564 -1.3312 0.68551 1.27707 0.49808 

31 -0.00127 -0.44332 0.4681 0.54513 1.27707 1.21532 

32 -0.61207 -0.21662 -0.43155 -0.29713 -1.01022 0.49808 

33 -0.15397 0.91686 -0.65646 0.45155 1.27707 0.73716 

34 0.91492 -1.87905 1.81757 -0.25034 0.70525 -0.57777 

35 -0.45937 -0.74558 0.69301 -0.99901 0.70525 0.259 

36 1.52572 0.3879 1.14284 0.91947 1.27707 0.97624 

37 -0.30667 -0.06549 -1.21874 -1.04581 0.13342 -0.57777 

38 0.60953 0.69016 0.13073 0.17079 -0.4384 0.37854 

39 0.60953 1.14355 -0.54401 -0.57788 1.27707 0.97624 

40 1.14397 -0.14105 -0.20664 -0.29713 0.70525 -0.09962 

41 -0.61207 -1.1234 0.24319 -0.39072 -0.4384 -2.01225 
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Table Appendix D-1 (Continued) 

 

ID ZATT ZFF ZPSS ZSS ZGI ZPR 

42 -0.07762 0.69016 -0.65646 0.124 -1.01022 -0.45823 

43 0.15143 0.01008 0.35564 0.82588 0.13342 -1.53409 

44 -0.61207 -1.27453 -1.21874 0.45155 -1.58204 -0.57777 

45 0.99127 0.3879 -1.21874 0.124 -0.4384 -1.29501 

46 -0.23032 -0.67001 -0.65646 -0.90543 0.70525 -0.69731 

47 0.07508 -1.04784 0.4681 0.03041 0.13342 -0.21916 

48 0.99127 -0.21662 -0.99383 0.35796 0.13342 -0.09962 

49 -1.98636 -0.59445 -0.54401 -0.06317 1.27707 0.37854 

50 -0.00127 0.3879 0.01827 0.59192 0.70525 0.37854 

51 0.38048 0.31234 -0.43155 -0.71826 -1.58204 -0.45823 

52 -1.37557 -0.89671 1.14284 -0.62468 1.27707 0.01992 

53 0.83857 1.52138 -0.31909 -0.62468 -0.4384 0.61762 

54 -0.30842 -0.84413 -0.10857 -0.04194 1.55525 0.18879 

55 0.53318 -0.59445 0.01827 0.21758 -0.4384 0.8567 

56 0.15143 1.59694 -0.09418 0.31117 -1.58204 -1.89271 

57 -1.07017 -1.27453 0.4681 0.63871 -1.58204 -1.65363 

58 -0.38302 0.16121 0.58056 -0.20355 0.70525 0.61762 

59 0.76222 -0.82114 -0.43155 1.3406 1.27707 -0.69731 

60 -1.91758 0.22054 -1.0298 -0.73606 -0.58992 -2.58013 

61 1.60207 1.29468 1.03038 -0.25034 -0.4384 -0.21916 

62 0.53318 1.29468 -0.54401 -1.18618 1.27707 0.49808 

63 -0.15397 0.3879 0.24319 -1.04581 -1.58204 -0.09962 

64 -0.15397 -1.57679 0.35564 0.17079 0.13342 0.37854 

65 -0.48722 -1.60461 -0.50339 -0.9096 -0.58992 -0.56637 

66 1.14397 -0.67001 -0.43155 0.63871 -2.72568 0.13946 

67 0.22778 0.91686 -0.54401 0.35796 0.13342 1.09578 

68 0.30413 0.31234 0.01827 0.91947 0.70525 -1.53409 

69 -0.15397 0.6146 0.13073 1.29381 0.13342 0.97624 

70 -2.63277 -0.23575 -0.50339 0.36297 -0.58992 0.18879 

71 0.04917 0.37263 1.33907 0.24728 -0.58992 0.44051 

72 -0.76477 -1.57679 1.03038 0.31117 -1.58204 -0.21916 

73 -0.61207 -0.06549 0.69301 0.21758 -1.58204 0.01992 

74 0.45683 0.69016 -0.54401 -0.57788 0.13342 -2.01225 

75 0.91492 0.91686 -0.65646 -0.85864 1.27707 0.13946 

76 -0.30842 -0.99623 0.54945 -0.27331 -0.58992 0.44051 

77 0.53318 1.14355 -0.43155 -0.99901 1.27707 -1.29501 

78 1.06762 0.53903 1.14284 -0.57788 1.27707 -0.57777 

79 -0.07762 -0.14105 -0.20664 -0.95222 -1.01022 0.61762 

80 -1.83367 -1.27453 0.4681 1.38739 -1.01022 -1.41455 

81 -0.84112 -0.67001 1.03038 1.38739 0.13342 -1.89271 

82 0.76222 0.46347 1.36775 -0.15675 -0.4384 0.37854 

83 -0.61207 -0.74558 -0.31909 1.48097 -2.72568 0.01992 

84 -2.13906 -0.14105 0.35564 1.05984 0.13342 0.8567 



 155 

Table Appendix D-1 (Continued) 

 

ID ZATT ZFF ZPSS ZSS ZGI ZPR 

85 -0.61207 0.23677 1.93003 -0.29713 1.27707 0.01992 

86 1.12194 -0.53994 0.28624 0.65219 -0.58992 -1.06981 

87 -1.91002 -1.65236 1.70512 0.40475 -1.01022 -0.3387 

88 -1.29922 -1.19897 0.4681 0.91947 -1.01022 -0.45823 

89 0.91492 0.3879 -0.20664 -1.04581 1.27707 0.13946 

90 0.83857 0.91686 0.13073 -1.27977 -1.01022 0.49808 

91 -0.45937 -0.59445 1.70512 0.68551 -2.15386 -0.3387 

92 0.94315 1.74149 -1.16141 0.88357 1.55525 -1.57325 

93 -1.07017 -1.1234 -0.43155 1.15343 1.27707 -0.57777 

94 -1.60462 -1.19897 -0.54401 -1.18618 -1.01022 -0.3387 

95 0.60953 -0.67001 0.69301 -0.15675 0.13342 1.21532 

96 0.15143 -1.1234 1.70512 -0.01638 0.70525 0.13946 

97 -0.38302 0.91686 -0.09418 -0.99901 1.27707 0.73716 

98 1.14397 -0.51888 1.36775 -1.27977 -1.58204 1.33486 

99 -0.15397 -0.44332 0.01827 0.87268 1.27707 -0.09962 

100 0.53318 -1.42566 1.36775 -1.37335 0.13342 0.37854 

101 1.14397 -2.93696 0.91792 -1.56052 -0.4384 1.09578 

102 0.04917 0.22054 -1.42462 0.65219 -0.58992 -0.31465 

103 0.53318 0.91686 -1.21874 1.71494 -0.4384 -1.17547 

104 0.94315 1.74149 0.81266 1.34632 -0.58992 1.19567 

105 -0.84112 -0.36775 0.69301 1.15343 -1.58204 -2.01225 

106 0.15143 0.08564 -1.3312 -0.4843 1.27707 0.73716 

107 0.68587 -0.51888 0.01827 -0.10996 -1.01022 1.21532 

108 -1.60462 -0.74558 -0.43155 0.26438 -0.4384 1.21532 

109 0.58556 0.82892 0.94426 -1.60372 -0.58992 0.94395 

110 0.30413 0.53903 0.4681 -0.10996 0.13342 0.61762 

111 -0.00127 1.44581 -0.31909 0.124 0.13342 -0.81685 

112 -0.61207 0.16121 -0.31909 1.62135 0.70525 0.37854 

113 1.90747 2.42816 -1.66857 0.82588 1.27707 -0.3387 

114 0.07508 1.06799 -0.09418 -0.76505 0.13342 -2.01225 

115 0.76222 0.46347 1.25529 -0.53109 -1.58204 -0.21916 

116 -0.99382 -1.1234 1.03038 1.80852 1.27707 0.97624 

117 0.38048 -0.14105 0.24319 -0.99901 1.27707 -2.13179 

118 -0.99382 0.23677 1.36775 -0.43751 1.27707 1.21532 

119 -2.29176 -1.87905 2.15494 -0.10996 -1.01022 -0.69731 

120 -0.12963 -0.23575 0.02303 0.07375 -0.58992 0.94395 

121 0.15143 -1.04784 -0.88138 -0.81185 1.27707 0.61762 

122 0.38048 0.01008 1.93003 -1.37335 0.13342 1.33486 

123 0.60953 0.16121 -0.76892 0.87268 -0.4384 0.97624 

124 -0.76477 0.16121 -0.76892 0.54513 -1.01022 1.33486 

125 0.76435 0.52473 0.81266 -2.24001 0.48266 0.94395 

126 0.53318 1.29468 0.80547 -0.29713 0.13342 1.4544 

127 1.52572 0.46347 -0.88138 -1.0926 -1.58204 1.57394 
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Table Appendix D-1 (Continued) 

 

ID ZATT ZFF ZPSS ZSS ZGI ZPR 

128 -0.48722 -0.99623 1.73389 -0.09978 1.55525 -0.81809 

129 -0.30667 1.21912 -2.00594 1.38739 -0.4384 1.4544 

130 -0.84112 -1.3501 0.58056 1.80852 1.27707 0.259 

131 -0.45937 -0.36775 0.24319 -0.20355 0.70525 -0.3387 

132 -0.45937 -0.36775 -0.31909 1.05984 0.13342 -2.13179 

133 0.53318 0.91686 -0.43155 -0.34392 -0.4384 -0.57777 

134 0.60953 1.67251 -0.09418 0.124 0.13342 0.01992 

135 -0.68842 0.01008 0.35564 -1.42014 1.27707 0.61762 

136 0.53318 0.08564 -0.43155 0.54513 -2.72568 -0.09962 

137 -0.00127 0.16121 0.01827 0.59192 -1.01022 -0.21916 

138 0.60953 0.84129 -0.99383 1.76173 -0.4384 1.09578 

139 -0.91747 -1.87905 1.25529 -0.20355 -2.15386 -0.45823 

140 -1.29922 -0.67001 -1.10629 0.03041 -1.01022 0.8567 

141 -2.27517 -2.06089 -1.0298 -0.62038 -0.58992 -2.32841 

142 0.68587 -1.50123 -1.3312 1.05984 0.13342 1.33486 

143 -1.07017 -0.97227 0.35564 0.54513 -0.4384 0.73716 

144 0.15143 0.3879 0.4681 -0.90543 1.27707 -1.89271 

145 0.99127 0.16121 -0.09418 -0.95222 0.70525 0.61762 

146 1.06762 0.3879 -0.43155 1.29381 -0.4384 -0.69731 

147 1.75477 0.53903 0.13073 2.04248 0.13342 -2.25133 

148 -1.45192 -0.36775 0.13073 -0.34392 -1.01022 -0.69731 

149 0.07508 -0.36775 -0.09418 0.35796 -1.58204 -0.3387 

150 -0.53572 0.76573 0.01827 -0.29713 -0.4384 0.13946 

151 0.38048 0.23677 0.24319 0.21758 -0.4384 -0.93639 

152 -0.30667 -0.89671 0.01827 -0.01638 0.70525 0.73716 

153 1.12194 1.89359 1.20747 -1.25666 -0.58992 1.19567 

154 1.44937 1.37025 -1.10629 1.38739 -1.01022 0.49808 

155 0.07508 0.76573 -1.44366 1.20022 1.27707 -2.25133 

156 0.22778 0.3879 0.24319 -1.04581 -1.01022 -0.69731 

157 -0.61207 -0.21662 2.15494 1.29381 0.13342 0.8567 

158 -0.30667 0.16121 1.03038 -0.71826 -0.4384 1.33486 

159 -1.22287 -1.87905 0.58056 -0.76505 -1.01022 -0.69731 

160 0.40676 0.22054 0.15463 1.23063 -0.58992 0.44051 

161 0.15143 -0.21662 0.69301 -0.53109 1.27707 -0.3387 

162 -0.48722 -0.23575 -0.50339 0.76788 0.48266 -0.81809 

163 -0.66601 -0.23575 0.28624 -1.25666 -0.58992 -0.56637 

164 -0.15397 -1.50123 2.04249 -0.06317 0.70525 0.259 

165 -0.12963 -0.23575 -1.68782 0.24728 1.55525 0.69223 

166 0.68587 1.74807 -0.88138 1.20022 0.13342 -1.53409 

167 1.12194 0.98102 1.07586 0.30513 -0.58992 0.44051 

168 -0.38302 -0.21662 0.01827 0.96626 1.27707 0.61762 

169 -0.15397 -0.51888 -0.76892 0.124 0.13342 1.33486 

170 -2.13906 0.53903 -1.44366 0.35796 -1.58204 0.73716 
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Table Appendix D-1 (Continued) 

 

ID ZATT ZFF ZPSS ZSS ZGI ZPR 

171 -0.61207 1.37025 -0.65646 -0.43751 0.13342 -0.09962 

172 1.22032 1.44581 -0.54401 -1.32656 0.70525 1.57394 

173 -0.00127 0.31234 0.35564 0.59192 0.70525 -2.25133 

174 0.91492 1.29468 -0.31909 -1.51373 0.13342 0.01992 

175 0.38048 0.91686 0.24319 1.48097 -1.58204 0.73716 

176 1.29667 1.74807 -1.78103 -1.32656 1.27707 1.33486 

177 -0.61207 0.46347 0.69301 -1.0926 0.70525 0.61762 

178 -0.66601 -0.99623 1.07586 -1.37235 0.48266 -0.31465 

179 -0.99382 0.46347 -0.65646 2.08927 -0.4384 1.4544 

180 -0.30667 -2.48357 0.24319 0.03041 -0.4384 0.49808 

181 -1.29922 -1.1234 0.35564 0.40475 -1.01022 -0.57777 

182 -0.00127 0.99242 -1.10629 1.43418 1.27707 1.57394 

183 0.04917 0.06844 -0.8982 -0.389 1.55525 -1.32153 

184 1.37302 1.14355 -1.44366 -1.18618 -2.15386 0.97624 

185 1.37302 -0.97227 0.35564 1.05984 0.13342 -0.3387 

186 -2.99036 -2.06089 -0.8982 -0.21547 0.48266 -1.32153 

187 1.83112 1.21912 -0.88138 1.10664 0.70525 -1.89271 

188 0.45683 -1.19897 0.91792 -0.53109 -1.01022 1.33486 

189 1.12194 -0.53994 0.41784 1.34632 0.48266 0.44051 

190 -0.99382 -1.42566 1.59266 0.35796 0.13342 -2.25133 

191 0.60953 0.53903 0.58056 1.52777 1.27707 -2.13179 

192 0.38048 -0.82114 -0.88138 0.17079 -0.4384 -1.89271 

193 -0.84112 -0.97227 1.03038 0.91947 -1.01022 0.01992 

194 0.76435 0.82892 1.33907 -0.09978 -0.58992 0.94395 

195 1.14397 0.99242 -0.54401 1.29381 -0.4384 0.8567 

196 0.58556 0.82892 1.20747 1.75123 -1.66251 0.94395 

197 0.76435 0.67683 1.73389 -0.50469 1.55525 1.19567 

198 -0.23032 0.3879 -1.3312 -1.18618 0.70525 0.01992 

199 0.58556 0.52473 0.15463 0.82572 0.48266 -0.06293 

200 0.04917 0.22054 0.02303 -1.89294 -1.66251 0.18879 

201 -1.37557 0.6146 0.01827 -0.34392 0.70525 -2.01225 

202 -0.53572 -0.14105 0.35564 -0.67147 0.70525 0.97624 

203 1.29667 1.21912 2.15494 0.68551 0.70525 1.57394 

204 -0.48722 -0.08365 -0.37178 0.24728 -0.58992 -0.06293 

205 0.30413 -1.19897 -0.54401 0.31117 1.27707 0.01992 

206 0.30413 0.99242 -0.20664 0.07721 -0.4384 1.4544 

207 -1.83367 -0.74558 1.4802 0.07721 -1.58204 0.97624 

208 0.30413 0.23677 -0.65646 -0.57788 0.13342 -0.21916 

209 0.83857 1.14355 -0.65646 1.57456 0.70525 1.33486 

210 0.07508 -0.29219 0.91792 0.96626 0.70525 -1.29501 

211 0.45683 0.76573 0.80547 1.76173 0.13342 0.8567 

212 0.45683 -0.36775 -0.20664 -0.15675 -0.4384 1.33486 

213 0.53318 0.08564 0.91792 0.21758 1.27707 -0.21916 
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Table Appendix D-1 (Continued) 

 

ID ZATT ZFF ZPSS ZSS ZGI ZPR 

214 -0.53572 -0.29219 -0.76892 0.21758 -0.4384 1.21532 

215 0.53318 -0.06549 1.4802 -1.04581 0.13342 0.8567 

216 -0.12963 -1.45251 -1.16141 0.5365 -0.58992 0.69223 

217 1.83112 1.82364 1.59266 0.49834 0.13342 0.61762 

218 -0.99382 -0.74558 0.13073 -0.39072 0.13342 1.21532 

219 0.38048 1.14355 -0.99383 1.62135 0.13342 1.09578 

220 0.60953 1.21912 -1.10629 0.7323 -0.4384 -2.25133 

221 0.68587 0.84129 -0.99383 1.01305 1.27707 0.49808 

222 0.40676 0.67683 1.07586 -1.3145 -1.66251 0.44051 

223 0.94315 1.74149 0.68105 0.5365 1.55525 -1.82497 

224 -0.30667 -0.21662 -0.65646 -1.46694 1.27707 0.01992 

225 -1.14652 0.23677 0.24319 -1.46694 1.27707 0.13946 

226 1.37302 1.52138 -0.54401 0.124 0.70525 -0.21916 

227 -1.07017 0.76573 -0.65646 1.29381 0.70525 1.09578 

228 0.68587 -2.40801 0.91792 -0.15675 -1.01022 -0.3387 

229 -0.61207 -0.06549 0.69301 1.85531 -1.58204 0.01992 

230 -0.76477 -1.1234 1.25529 1.71494 0.13342 0.37854 

231 0.40676 0.37263 -1.55622 1.17279 -0.58992 1.19567 

232 0.76435 0.52473 -1.42462 0.42081 -0.58992 0.69223 

233 -2.52081 -1.19897 -1.44366 -0.06317 -1.58204 -0.45823 

234 0.76435 -0.23575 -1.55622 0.36297 0.48266 0.94395 

235 1.60207 0.69016 -0.76892 0.91947 1.27707 1.4544 

236 -0.12963 0.67683 -0.63499 1.23063 1.55525 -0.06293 

237 0.38048 1.14355 -1.10629 1.76173 1.27707 1.21532 

238 0.45683 0.01008 0.80547 0.96626 -0.4384 -0.21916 

239 -1.60462 -0.97227 -0.31909 -1.37335 0.13342 -0.09962 

240 -0.00127 0.08564 -1.3312 -0.4843 0.70525 1.57394 
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Table Appendix D-2 Mulivariate outlier 

 

ID P_MAH ID P_MAH ID P_MAH ID P_MAH 

1 0.8233 43 0.7795 85 0.3242 127 0.152 

2 0.6155 44 0.2932 86 0.1019 118 0.2479 

3 0.8826 45 0.5693 87 0.4017 119 0.1986 

4 0.4028 46 0.7369 88 0.7299 120 0.9612 

5 0.7869 47 0.9363 89 0.782 121 0.3416 

6 0.922 48 0.7864 90 0.5381 122 0.2169 

7 0.2804 49 0.2506 91 0.2354 123 0.8647 

8 0.7561 50 0.9744 92 0.0823 124 0.5991 

9 0.369 51 0.6405 93 0.3246 125 0.2573 

10 0.8179 52 0.5462 94 0.3861 126 0.4147 

11 0.6347 53 0.6992 95 0.7326 127 0.152 

12 0.1819 54 0.6876 96 0.5546 118 0.2479 

13 0.4887 55 0.897 97 0.5638 119 0.1986 

14 0.1464 56 0.0877 98 0.0913 120 0.9612 

15 0.4446 57 0.3716 99 0.7802 121 0.3416 

16 0.929 58 0.9383 100 0.3322 122 0.2169 

17 0.6788 59 0.2318 101 0.0014 123 0.8647 

18 0.2416 60 0.061 102 0.766 124 0.5991 

19 0.7208 61 0.3526 103 0.4102 125 0.2573 

20 0.1992 62 0.6137 104 0.4815 126 0.4147 

21 0.9809 63 0.5651 105 0.2226 127 0.152 

22 0.6515 64 0.7235 106 0.6154 128 0.1416 

23 0.7182 65 0.5751 107 0.6997 129 0.1703 

24 0.8036 66 0.0748 108 0.5214 130 0.1851 

25 0.8477 67 0.9037 109 0.6073 131 0.9872 

26 0.7142 68 0.6965 110 0.9738 132 0.4061 

27 0.1687 69 0.7289 111 0.7195 133 0.9253 

28 0.9879 70 0.0262 112 0.6327 134 0.7706 

29 0.0231 71 0.8453 113 0.203 135 0.5791 

30 0.5363 72 0.5928 114 0.3656 136 0.2047 

31 0.6054 73 0.7381 115 0.3397 137 0.9617 

32 0.917 74 0.475 116 0.1212 138 0.5202 

33 0.7156 75 0.7883 117 0.2841 139 0.2752 

34 0.0765 76 0.8866 118 0.2479 140 0.4889 

35 0.8904 77 0.4943 119 0.1986 141 0.1682 

36 0.2138 78 0.5312 120 0.9612 142 0.0599 

37 0.6984 79 0.8661 121 0.3416 143 0.8646 

38 0.9738 80 0.2798 122 0.2169 144 0.4075 

39 0.722 81 0.3475 123 0.8647 145 0.8502 

40 0.8444 82 0.6571 124 0.5991 146 0.7162 

41 0.4913 83 0.1528 125 0.2573 147 0.0374 

42 0.8687 84 0.2033 126 0.4147 148 0.7184 
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Table Appendix D-2 (Continued) 

 

ID P_MAH ID P_MAH ID P_MAH ID P_MAH 

149 0.8217 175 0.3371 201 0.1967 227 0.2921 

150 0.8788 176 0.1774 202 0.8735 228 0.067 

151 0.9574 177 0.6731 203 0.026 229 0.3488 

152 0.8783 178 0.6471 204 0.9918 230 0.4006 

153 0.3452 179 0.164 205 0.3871 231 0.4207 

154 0.421 180 0.2075 206 0.7449 232 0.5656 

155 0.0993 181 0.8168 207 0.2014 233 0.0446 

156 0.7422 182 0.2462 208 0.9862 234 0.4236 

157 0.1768 183 0.5942 209 0.4577 235 0.3417 

158 0.6217 184 0.0655 210 0.6545 236 0.4791 

159 0.5522 185 0.2707 211 0.394 237 0.2673 

160 0.9078 186 0.1394 212 0.8521 238 0.8765 

161 0.8707 187 0.1579 213 0.7915 239 0.5036 

162 0.9586 188 0.4001 214 0.8319 240 0.5332 

163 0.8861 189 0.4197 215 0.5754   

164 0.3629 190 0.2425 216 0.4756   

165 0.2493 191 0.1408 217 0.0666   

166 0.3187 192 0.2831 218 0.8021   

167 0.8751 193 0.7725 219 0.5349   

168 0.7096 194 0.8864 220 0.2036   

169 0.7877 195 0.691 221 0.6967   

170 0.0341 196 0.2121 222 0.5179   

171 0.572 197 0.2295 223 0.0797   

172 0.3681 198 0.6361 224 0.5838   

173 0.4112 199 0.9748 225 0.4153   

174 0.618 200 0.308 226 0.801   
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