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Abstract 

Authors: Tore Bergby Handeland and Vidar Roald Kristiansen 

Title: “Certain and Uncertain Reflective Functioning in Mothers with Substance Use 

Disorder” 

Main supervisor: Merete Glenne Øie. Co-supervisor: Bjørn Lau. 

Background: Impairments in reflective functioning (RF) are known to have adverse effects 

on the ability to exhibit sensitive parenting as a caregiver. Several factors are associated with 

impairments in RF, such as level of executive functioning (EF), degree of trauma experienced 

and having a substance use disorder (SUD). However, no studies have investigated in what 

way these individual factors contribute to the specific RF impairments, such as pathological 

certain RF (RFQc) or uncertain RF (RFQu). Neither has there been studies investigating the 

relationship between these two forms of impaired RF and general measures of RF. Methods: 

In the current thesis,  EF, RF and degree of trauma experienced in 43 mothers diagnosed with 

SUD were assessed. The occurrence of maternal (general) RF was assessed by administering 

the Parent Development Interview, while RFQc and RFQu were assessed using the Reflective 

Functioning Questionnaire 8 (RFQ-8). EF, trauma and SUD were assessed by administering 

various questionnaires, interviews and neuropsychological tests. The data used in this thesis 

are based on data already collected as part of an ongoing doctoral thesis called the “Mosaic 

Project”1. The data are cross-sectional and the relationships between the constructs of interest 

are investigated through covariate and multivariate analyses and descriptive data.  Results: 

The results revealed that RFQu was significantly associated with maternal RF, while RFQc 

was not. The analyses revealed several significant associations between RF and trauma. High 

RFQu was more than twice as common in mothers reporting high amounts of trauma in 

adolescence, and almost three times as common in mothers reporting high amounts of trauma 

across the lifespan, compared with mothers reporting low amounts of trauma. When 

investigating the relationship between EF and RF, working memory, cognitive flexibility and 

planning turned out to be significantly associated with RFQu, with lower levels of EF 

correlating with higher levels of RFQu. The RFQc did, however, not show any significant 

associations. Conclusion: Results from this thesis indicate that trauma and EF are associated 

with uncertain RF style in mothers with SUD. Further, we suggest that EF may impair RF 

through the impediment of proper affect regulation. More research is needed in order to assess 

the relationship between RFQc and maternal RF, EF, trauma and SUD.   

1The “Mosaic Project” is a collaborative project between Lillehammer University College and Sykehuset Innlandet HF. The 

project aims to generate knowledge about important aspects in promoting competence development and well-being for 

children residing in families with parental substance abuse problems and/or parental mental illness. 
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1 Introduction 

1.1 Background 

Several studies have made an effort to shed light on the relationship between mothers with 

different forms of psychopathology, hereunder substance use disorders (SUD), and their way 

of relating to their children. These studies highlight that as a group, mothers with SUD have 

an increased risk of child abuse and neglect (Pajulo, Suchman, Kalland, & Mayes, 2006) and 

are at risk of maladaptive parenting practices (Cash & Wilke, 2003; Mayes & Truman, 2002; 

Walsh, MacMillan, & Jamieson, 2003). Maternal SUD often damage the quality of parenting 

and the mother’s ability to relate to their child (Siqveland, Smith, & Moe, 2012).  

Research finds that although some mothers with SUD manage to provide parenting and a good 

enough home environment to support their children’s development, the majority of these 

mothers do in one way or another lack the necessary skills and/or social support to manage this 

(Mayers & Truman, 2002; Siqveland, Haabrekke, Wentzel-Larsen & Moe, 2014). Common 

parenting difficulties include poor responsiveness to the children’s needs, poor attachment and 

intrusiveness (Burns, Chethik, Burns, & Clark, 1997; Hans, Bernstein, & Henson, 1999; Solis, 

Shadur, Burns, & Hussong, 2012). As a group, mothers with SUD are often reported to have 

impairments in maternal reflective functioning (RF), also (misleadingly) referred to as 

mentalizing (Pajulo et al., 2006; Suchman, McMahon, Slade, & Luthar, 2005). Mentalizing 

may be defined as “…the fundamental human capacity to understand behavior in relation to 

mental states such as thoughts and feelings” (Allen, Fonagy, & Bateman, 2008).  RF is the 

manifestation of the capacity to mentalize, even though the terms are often used interchangeably 

(Suchman, Ordway, de las Heras, & McMahon, 2016).  

When mothers struggle with RF and mentalizing their children’s needs, emotions and 

behavior, this may have a negative effect on the growth of this ability in their children. In 

turn, this may also have a negative impact on attachment patterns and child upbringing across 

generations (see Fonagy, Gergely, Jurist, & Target, 2004; Slade, Grienenberger, Bernbach, 

Levy, & Locker, 2005b). Because mothers with SUD have a greater risk for an impaired 

ability to mentalize, and because of the possible damaging effects of poor mentalizing on the 
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children’s upbringing, it is important to acquire more knowledge about what may contribute 

to a weakened ability to mentalize. 

There are several factors that all may contribute to the ability of a mother with SUD to 

mentalize. Prolonged and repeated trauma and substance abuse can have adverse effects on 

executive functions (EF) (e.g. Crean, Crane, & Mason, 2011), which is suggested to form the 

necessary, but not sufficient, basis for mentalization and RF (Stien & Kendall, 2004). The aim 

of this master thesis is to investigate how EF, trauma and drug abuse may be associated with 

mothers ability to mentalize about her own, as well as her child’s, state of mind. In order to do 

this, we will first thoroughly present previous research about RF and mentalization, executive 

functions, substance abuse and trauma, and thereafter describe the possible association 

between them.  

1.2 Mentalizing 

As mentioned in last section (1.1) mentalization may be defined as “…the fundamental 

human capacity to understand behavior in relation to mental states such as thoughts and 

feelings” (Allen et al., 2008). This term is often used interchangeably with the term RF, the 

manifestation of the capacity to mentalize (Suchman et al., 2016). Among other things, the 

quality of, and extent to, which an individual is capable of RF depends on relational 

experiences in the individual’s upbringing and the individual’s emotional activation in the 

moment of mentalizing (Fonagy et al., 2004). Deficient RF is associated with the 

development of a wide range of psychopathologies (Katznelson, 2014). 

The ability for RF is developed during infants’ social interactions with their caretakers and 

peers. The infant starts to learn this skill by recognizing that caretakers and peers relate to the 

infant from their own perspective. Infants gradually grasp the understanding that their 

perspective is separate and distinct from that of their caretakers, and that others’ actions are 

governed by intentions and desires (Ensink & Mayes, 2010; Katznelson, 2014). Infants may 

copy caretakers when they make faces, whereas by the age of 12 months children can often be 

seen turning to their caretaker in ambiguous situations in search of how to react (Stern, 1985). 

During infancy, children believe that everything they experience are universal truths, and 

during their first years of living they gradually develop an understanding that others 

experience the same situations differently, partially due to their prior experiences with similar 
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situations (Fonagy, 2006). The theory of how mentalizing enables us to attribute mental states 

to others and oneself, as well as understand that one’s own intentions, desires, beliefs and 

perspectives differ from others’, is often referred to as Theory of mind (ToM) (Premack & 

Woodruff, 1978). Research shows that not before the age of four-to-five are children able to 

exhibit this ability (Callaghan et al., 2005; Sabbagh, Xu, Carlson, Moses, & Lee, 2006). 

Because caretakers are so important to infants and small children’s development of RF, 

relational difficulties in this crucial and early age may damage the ability of RF (Fonagy, 

2006). ToM gradually develops from the understanding that one’s own mind is separate from 

others, to being able to exhibit advanced RF such as mentalizing about complex emotions, 

behavior and intentions. As the development of RF progresses, implicit RF –  procedural, 

automatic and unconscious processes – becomes routine, while the individuals also gain the 

capacity for explicit RF. Explicit RF is a state in which individuals are able to explicitly think 

and speak about mental states (Allen & Fonagy, 2006). 

When examining the construct of RF, there are several clinically meaningful ways this may 

be done. One possible way to examine RF is to subdivide the construct into self-mentalization 

(SM) and other-mentalization (OM), respectively. SM can be described as the “…ability to 

mentalize primarily about ones’ own emotions and behaviors”, whereas OM can be described 

as the “…ability to mentalize primarily about other’s emotions and behaviors and about own 

interactions with others” (Suchman, DeCoste, Leigh, & Borelli, 2010, pp. 569). This division 

of RF into two closely related, but separate constructs carry some interesting and important 

clinical implications, and are described in some recent studies (e.g. Moulton-Perkins, Rogoff, 

Fonagy, & Luyten, 2011; Suchman et al., 2010). 

The theory of the development of mentalizing and RF postulates that children must first learn 

to understand their own emotions, reactions and actions (SM), in order to later on be able to 

mentalize about other’s mental states (OM). Thus, it is possible to divide the construct of RF 

into different “levels” of RF. The lowest level of RF would be to only understand one’s own 

behavior and emotions (SM), while a higher level of RF might be to “understand that he 

understands what I understand” (OM). In this postulate lies the implicit assumption that SM 

should be a less cognitive demanding operation than OM, because it is per se necessary to “go 

through SM” to be able to OM, since we use information about how we perceive the world as 

a reference for how we think others perceive the world. This assumption has been supported 

by articles using “Theory of Mind” designs to prove that it takes a longer amount of time to 
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shift perspective from the self to others than the opposite, due to both differences in the 

complexity and automaticity of these tasks (Bradford, Jentzsch, & Gomez, 2015).  

In research, RF also has been divided in different RF “styles” that are independent of the 

SM/OM dichotomy. Fonagy et al. (2016) developed the Reflective Functioning Questionnaire 

(RFQ, see section 2.1.5), which measures reflective style. The RFQ measures the degree of 

certainty(RFQc)/uncertainty(RFQu) the respondents experience in relation to their knowledge 

about their own (SM) and other’s (OM) mental states. The RFQ is a relatively new 

instrument, which differs from more established clinical interviews measuring maternal RF, 

such as the Parent Development Interview (PDI) (Aber, Slade, Berger, Bresgi, & Kaplan, 

1985; Jessee, Mangelsdorf, Wong, Schoppe-Sullivan, & Brown, 2016), by assessing RF 

through self-reporting. 

Fonagy’s initial studies of the RFQ indicate that in particular an uncertain RF style is linked 

to increased levels of self-harm, problems with affect regulation, higher levels of depression 

and personality pathology (Fonagy et al., 2016). On the other hand, a certain RF style was not 

as closely linked to psychopathology. However, it is important to notice that high levels of 

either style of mentalization are considered as negative entities, as they both reveal a 

respondent’s failure to appreciate the opaqueness of mental states. The uncertain RF style 

prevents an adequate RF due to these individuals’ characteristic concrete, rigid way of 

mentalizing, hence making individuals unable to consider complex ways of understanding 

others’ and one’s own mind. The certain RF style prevents adequate RF by making 

individuals too certain that their view of the world is the true and only one, thereby implying 

no need to mentalize about others’ state of mind (Fonagy, 2006).  

The certain and uncertain RF styles can be closely linked to the concepts of “psychic 

equivalence mode” and “pretend mode.” Both concepts refer to modes of pre-mentalizing 

children experience during play and both can possibly help shed light on different forms of 

the failure of mentalizing among adults. Psychic equivalence mode, also known as 

hypomentalizing, is a mental mode in which individuals equate their outer reality with their 

inner mental reality (Fonagy & Target, 1996). Because this is seldom the case, individuals 

with this tendency are often intolerant of other, alternative perspectives, which in turn leads to 

an uncertain RF style characterized by individuals having concrete, rigid understandings of 

mental states. The uncertain RF style often causes these individuals to refrain from attempting 

to mentalize. Even though individuals possessing an uncertain RF style are sometimes aware 
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of their limitations when it comes to understanding themselves and others, this is often not the 

case (Sharp et al., 2011). Patients diagnosed with borderline personality disorder often score 

well within the normal range on self-report assessment tools assessing empathy (Ritter et al., 

2011). Empathy is regarded as a central component in RF in the process of understanding 

others. Even so, individuals with a borderline personality disorder usually perform worse than 

healthy controls on tasks designed to assess empathy (Preißler, Dziobek, Ritter, Heekeren, & 

Roepke, 2010; Sharp et al., 2011). The uncertain RF style may therefore get in the way of 

accurately responding to RF assessment tools.   

In contrast, the pretend mode, also known as hypermentalizing, is a mental mode 

characterized by certainty when it comes to RF (Fonagy, 2006). Ideas often form no 

relationship between outer and inner reality, so that an individual’s mental representations are 

missing a link to the external reality. The certain RF style includes the creation of mental 

representations of actions, while lacking satisfactory evidence in order to support the 

representations. The development of inaccurate models of the RF of others and oneself can 

often be recognized by others as long-winded and overly detailed statements that have little or 

no apparent relationship to outer, testable reality. Based on the vast amount of RF output, the 

certain RF style often makes these individuals believe they are “good mentalizers”. This often 

results in biased responses on self-report assessment tools assessing RF (Fonagy et al., 2016). 

This mode is often characterized by meaninglessness, emptiness and dissociation as a 

consequence of trauma, and can often be perceived as protracted talk about feelings and 

thoughts. These conversations are often lacking the emotional component (Luyten & Fonagy, 

2015).  

A third pre-mentalizing state, called the teleological mode, is also identified. This is a state 

with an extreme exterior focus, in which only observable change or action is considered as a 

true indicator of the intentions of the other (Luyten & Fonagy, 2015). For example, affection 

is only “real” when accompanied by physical expression. Nevertheless, this state is not 

measured by the RFQ, and is therefore not further accounted for in this thesis.  

Approximately between the ages of 2-5, children undergo a change where they go from 

changing between being in a “psychic equivalence mode”, “teleological mode” and “pretend 

mode”, to integrating these modes into the more reflective and complex RF of an adult. This 

process is typically facilitated by children experiencing that their mental states are reflected 

upon by caregivers (Fonagy, 2006). Genuine mentalizing is the ideal result of this prosess, 
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characterized by an understanding of the complexity of mental states, such as recognizing 

one’s limits when it comes to understanding the mental state of oneself and others. Stated 

differently, genuine mentalizing is characterized by demonstrating a moderate certainty about 

the mental states of oneself and others, while at the same time grasping the fact that mental 

states are complex and sometimes partially inaccessible to us (Allen et al., 2008; Fonagy et 

al., 2004). 

Due to the biased response type, both the certain and uncertain RF style lead to that a 

continuous scoring system assessing RF would likely conflate these widely different forms of 

RF impairment. Extreme responses on either end of a Likert scale may serve as an indication 

of qualitative differences in RF impairment, and not as an indication of how well-functioning 

your RF is. A too certain response to a statement like, “I always know what I feel” may 

simply reflect a hypermentalizing, too certain RF style, whereas an individual who strongly 

disagrees with this statement may lack a basic understanding of their own mental states, thus 

reflecting a hypomentalizing, too uncertain RF style. The scoring system of the RFQ accounts 

for the qualitatively different underlying interpretation by recognizing scores in the middle as 

adaptive RF scores, and recognizing scores in either extreme end as impaired RF (Fonagy et 

al., 2016; see section 2.1.5 for a detailed elaboration). 

RF is important in order to overcome the daily challenges faced in situations demanding the 

understanding of both one’s and other’s mind. RF may be important for intelligent 

interpersonal communication. However, the relationship between RF and intelligence is an 

ambiguous one, as the few studies that have examined this relationship have shown 

conflicting results. In one study, Steele and Steele (2008) concluded that intelligence did not 

seem to correlate with RF, whereas another by Taubner, White,  Zimmermann, Fonagy and 

Nolte (2013) found a modest correlation of .25 between the two constructs. 

1.3 Executive Functions 

Executive functions (EF) are important precursors to RF (Stien & Kendall, 2014; Zelazo, 

2015). EF may be defined as a set of cognitive processes “necessary for complex goal-

directed behaviour and adaptation to a range of environmental changes and demands” 

(Loring, 2015, pp. 143). EF serves the function of allowing us to be able to exert cognitive 

control over our behavior, cognitions and emotions (Diamond, 2013) – which in turn enables 
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us to successfully select and monitoring types of behavior that facilitate and lead us toward 

the attainment of desirable goals. 

There exists a certain discrepancy between the theories surrounding EF as a construct, in 

regard to whether EF are to be understood as one big, united construct, or is better understood 

as several independent, but related, components. Miyake, Friedman, Emerson, Witzki, 

Howerter and Wager (2000) attempted to integrate these components into “the unitary and 

diversity view of EF.” This theory proposes that EF consist of interrelated, but separate, 

distinct components: updating (working memory), inhibition and shifting (cognitive 

flexibility). There is a general consensus regarding viewing inhibition, working memory and 

cognitive flexibility as the core components of EF (Best & Miller, 2010; Diamond, 2013). 

Inhibitory control  involves being able to control one’s attention, behavior, thoughts, and/or 

emotions to override a strong internal predisposition or external lure, and instead do what is 

more appropriate or needed (Diamond, 2013). Working memory involves the active 

maintenance and manipulation of information within a limited timespan (Baddeley, 2003). 

Cognitive flexibility is being able to change perspectives spatially or interpersonally. In order 

to change perspectives, we need to inhibit (or deactivate) our previous perspective and load 

into our working memory a different perspective. It is in this sense that cognitive flexibility 

requires and builds on inhibitory control and working memory. A manifestation of this 

abilityinvolves changing how we think about something (thinking outside the box) (Diamond, 

2013). Although not counted as one of the three core components of EF, planning is also 

recognized as an important EF. Planning is central in establishing and sequencing subgoals 

leading up to the desired outcomes (Hudson & Farran, 2011). 

Kluwe-Schiavon, Viola, Sanvicente-Vieira, Malloy-Diniz and Grassi-Oliveira (2017) present 

an EF perspective emphasizing the dynamic balance between the degree of emotional salience 

and behavioral automaticity that different situations evoke. A situation is assessed according 

to two factors: 1) degree of emotional salience, and 2) degree of automatic versus goal-

oriented behavior. According to this perspective, the role of EF is to automatize well-

functioning behavior, and at the same time to monitor the situation’s cognitive demands. This 

is done in order to determine whether the previous well-functioning behavior is sufficient or 

whether we need to come up with new strategies in new, emotionally salient situations. From 

this perspective, the “dynamic EF hypothesis” is presented: Individuals wish to maintain 

homeostasis, a state in which we are neither too detached, nor too stressed. When individuals 



 

8 

 

encounter situations in which previous, automatic behavior no longer suffices, stress occurs. 

Individuals with well-functioning EF facing this situation are able to inhibit inexpedient 

automatic behavior, such as the fight or flight response, and make use of information in the 

environment to respond properly to the environmental demand. This triggers new, goal-

oriented behavior. Once the new behavior is incorporated and automatized, the individual 

return to homeostasis. Behavioral demands trigger a strong stress response overriding 

adaptive problem solving in individuals with less well-functioning EF. This leads to poor 

coping, thereby leading to frustration and even stronger emotional activation. This results in 

low transfer value for new, similar situations (Kluwe-Schiavon et al., 2017). In this way, low 

levels of EF create difficulties when faced with novel stressors, leading to a failure in adaptive 

problem solving and coping. 

EF are neurologically supported by multiple distributed and cooperating, but anatomically 

separated, networks in the brain (Stuss & Levine, 2002), which are primarily confined to the 

frontal lobes (Yuan & Raz, 2014). Although some of the EF may be supported by different 

brain areas, they tend to work as a unity towards the attainment of collective, desirable goals 

(Friedman & Miyake, 2017).  

The EF develop chronologically in accordance to their complexity. While inhibition and 

working memory, at least in the premature, precursor-like version, are developed during the 

first 3-4 years of life (Diamond, 2013), cognitive flexibility builds on these two and is 

developed considerably later in development (Davidson, Amso, Anderson, & Diamond, 2006; 

Garon, Bryson, & Smith, 2008). There is evidence which suggests that cognitive flexibility is 

used in its premature stage by age 4.5-5 years (Diamond, 2002). However, it is not before the 

ages of 7-9 that advanced forms of cognitive flexibility are seen (Davidson et al., 2006; 

Gupta, Kar, & Srinivasan, 2009). The development of EF show a developmental stability 

(Miyake & Friedman, 2012) that coincides with the development from “pretend mode” and 

“equivalence mode” from ages 2-5 to more advanced RF from the age of 6 and onwards. A 

more advanced form of RF occurs at about the same time as full-fledged cognitive flexibility 

starts to develop. The co-variation between the sequential development of EF and more 

complex RF operations has been found and investigated in several recent studies (e.g. 

Carlson, Claxton, & Moses, 2015; Powell & Carey, 2017). 

From the start of primary school years and into early adolescence, the most important 

differences in how and whether individuals are capable of considering variables in the 
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environment and acting on the acquired information occur. By the age of 15, working 

memory, cognitive flexibility and inhibition already closely resemble those of adults. The 

adolescent years are particularly important in regard to developing healthy and full-fledged 

EF. The use and maintenance of EF through childhood, adolescence and early adulthood are 

proven to be an important contribution to shaping and maintaining well-functioning EF 

(McCalla, 2013). Cross-sectional studies suggest that EF is not fully developed, in the sense 

of working optimally, before individuals are in their mid-to-late 20s (Friedman et al., 2016).  

As described above, EF does lay the foundation for what may be considered “intelligent 

behavior” (e.g. by contributing to goal planning and problem solving). However, studies 

investigating the relationship between EF and intelligence tend to be rather inconclusive and 

ambiguous. The few studies that have examined the relationship between intelligence and EF 

have been inconsistent. Arffa (2007) reported that the amount of variance contributed by 

intelligence to executive function is modest but statistically significant in youth. In several 

studies with adults, EF measures were not substantially related to intelligence (Donders & 

Kirsch, 1991; Johnstone, Holland, & Larimore 2000). It has been suggested that intelligence 

could influence the development of EF through moderation, although how this occurs remains 

unclear (Arffa, 2007). 

1.4 Substance abuse 

Estimates shows that 10 years ago, probably as many as 200,000 children in Norway resided 

in a home marked by parental substance abuse and its accompanying effects on their 

caregiving (Solbakken & Lauritzen, 2006). Substance abuse among caregivers is known to 

have adverse effects on their children’s upbringing (Mayes & Truman, 2002). Substance 

abuse is known to impair parenting behavior because it may make it difficult to pay attention 

to environmental cues, weakening emotion regulation, weakening judgment ability and EF in 

the mothers (Pajulo et al., 2012; Suchman, Mayes, Conti, Slade, & Rounsaville, 2004). There 

are many ways in which substance abuse can affect and damage EF and RF. The relationship 

between RF and substance abuse has been described as a two-way process by Allen, Fonagy 

and Bateman (2008). Substance abuse and intoxication weakens RF, both in relation to 

understanding oneself, and in relation to give attention to the mental states of others (Neger & 

Prinz, 2015). On the other hand, weakened or impaired “baseline RF” may contribute to 

frustration and high emotional arousal, which in turn is often resolved by using substances. 
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The latter implies that substance abuse also can be viewed as a clinical expression for 

weakened RF and accompanying problems with affect regulation (Söderström & Skårderud, 

2009).  

Apart from temporarily weakening an individual’s ability to mentalize, substance abuse is 

also known to have long-lasting negative effects on the brain. Chronic alcoholism is shown to 

impair all EF related to RF processes: working memory, inhibition, cognitive flexibility and 

planning (Ratti, Bo, Giardini, & Soragna, 2002). The long-term negative effects on the brain 

may be divided broadly into two categories: 1) Altered and dysregulated neurotransmitter 

pathways due to long-term substance abuse leaves individuals vulnerable to stress and more 

prone to experiencing difficulties regulating emotions (Martin-Fardon, Zorrilla, Ciccocioppo, 

& Weiss, 2010), and 2) Acute brain trauma because of overdosing on substances, due to a 

lack of oxygen in the brain, causing hypoxic-ischemic brain injuries (Baldacchino, Tolomeo, 

Kahn, Humphris, & Carra, 2016). The former often results in a changed behavioral pattern in 

relation to rewards (Koob & Kreek, 2007). The most common SUD is caused by alcohol 

(World Health Organization, 2014). The long-term effects of cannabis use, a common 

substance used along with alcohol, shows that cannabis can also have adverse impairing 

effects on EF (Crean et al., 2011). Sedative drugs, such as opioids and alcohol, are the ones 

most often involved in cases of hypoxic-ischemic brain injuries due to their sedative effect on 

respiration and the flow of oxygen-rich blood to the brain (Pattinson & Wise, 2016).  

1.5 Trauma  

Van der Kolk defines psychological trauma as “the impact of experiences that overwhelm 

both psychological and biological coping mechanisms” (van der Kolk, 2003, pp. xii). 

Following today’s diagnostic guidelines, psychological trauma often falls under the diagnostic 

term posttraumatic stress disorder (PTSD). This has been the case since PTSD first appeared 

in the diagnostic and statistical manual of mental disorders (DSM-III; American Psychiatric 

Association, 1980). However, the nature of psychological trauma may broadly be categorized 

based on the number of traumatic events: either as a single trauma (e.g. a natural disaster or 

car accident), or as multiple traumas. Although not recognized as an official diagnosis, the 

latter has been termed complex PTSD (CPTSD). Recent studies have shown that as many as 

25% patients with a PTSD diagnosis also met the criteria for CPTSD (Wolf et al., 2015). 

Relational trauma is a form of CPTSD, and is defined as “an event in which a child’s sense of 
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emotional and/or physical safety has been ruptured or violated by the behaviors of adult 

caregivers” (Sheinberg & True, 2008, pp. 174).  

Being exposed to trauma, and especially repeated, relational trauma in the form of physical 

and emotional maltreatment, is known to have adverse effects on the developing brain (Stien 

& Kendall, 2004), as well as the ability to mentalize about others’ state of mind (Abate, 

Marshall, Sharp, & Venta, 2017; van Schie et al., 2017). Epidemiological research finds that 

the most frequent form of traumatization in women is childhood maltreatment. Physical, 

emotional and sexual maltreatment all have an impact on emotional well-being and health 

(Anda et al., 2006; Kessler, Sonnega, Bromet, Hughes, & Nelson, 1995). Neglect during 

childhood is also known as a common source for later developed trauma (van der Kolk, Roth, 

Pelcovitz, Sunday, & Spinazzola, 2005). In addition to PTSD, relational trauma often also 

leads to a host of comorbid psychological problems in adolescence and adulthood, such as 

antisocial and borderline personality disorder, substance abuse, cardiovascular, metabolic and 

affective and sexual disorders, just to name a few (e.g. Cloitre, Tardiff, Marzuk, Leon, & 

Portera, 2001; Dube et al., 2001). In addition to being directly exposed to trauma, witnessing 

traumatic events is also known to lead to traumatization. This is documented to be able to 

have as grave consequences on maternal RF as being a direct subject of trauma (Schechter, 

2003).  

Experiencing recurring trauma in childhood is known to have adverse effects on RF (Anda et 

al., 2006; van der Kolk et al., 2005). Cumulative trauma during early childhood and 

adolescence, respectively, have been shown to be the two most powerful predictors of the 

severity of current CPTSD in adult samples (Spinazzola, Blaustein, Kisiel, & van der Kolk, 

2001). Individuals can often endure a certain amount of trauma regardless of type without too 

grave consequences, but when the traumatic experiences occur too frequently 

psychopathology is much more likely to develop (Edwards, Holden, Felitti, & Anda, 2003; 

Felitti et al., 1998; Mersky, Topitzes, & Reynolds, 2013). Also, childhood trauma is known to 

be associated with a history of substance abuse in the family. In longitudinal studies 

childhood trauma is correlated with earlier and more comprehensive substance abuse in the 

traumatized individual later on, thereby potentially maintaining negative childhood conditions 

across generations (Taplin, Saddichha, Li, & Krausz, 2014).  
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1.6 The association between mentalizing, trauma, 

executive functions and substance abuse 

Studies have shown an association between physical and emotional maltreatment in childhood 

and adolescence, and in later difficulties with RF (Abate et al., 2017; van Schie et al., 2017). 

Being exposed to relational trauma over time may affect the developing brain and EF, which 

are important precursors to RF (Stien & Kendall, 2004). Maltreatment is shown to lead to the 

dysregulation of both cortisol reactivity and cortisol levels (Tarullo & Gunnar, 2006). The 

hormone cortisol helps us to coordinate the functions of the body and the brain whenever a 

stressor is perceived (de Kloet, Joëls, & Holsboer, 2005). Cortisol dysregulation is associated 

with difficulties regulating emotions and difficulties related to managing stressful situations 

(England-Mason et al., 2017). The cortisol level is shown to be chronically elevated in 

individuals exposed to trauma (Heim, Newport, Mletzko, Miller, & Nemeroff, 2008; Elzinga, 

Schmahl, Vermetten, van Dyck, & Bremner, 2003). A chronically elevated level of cortisol 

may have adverse consequences on the development of EF in children, as this over time leads 

to the damaging of brain cells in a critical developmental phase (Frodl & O’Keane, 2013).  

Weakened EF may lead to sub-optimal behavior- and affect regulation, which in turn is 

related to RF difficulties when it comes to understanding a child’s inner world (Fewell, 2010). 

As described in section 1.2, RF may be divided into several dimensions, whereby one concern 

is the automatic versus controlled RF. When under stress, we have a tendency to fall back on 

automatized behaviors (Yu, 2016). Individuals who have not developed well-functioning RF 

are likely to fall back on one of the three pre-mentalizing states: the pretend mode, the psychic 

equivalence mode or the teleological mode. Luyten and Fonagy (2015) show that the brain 

areas involved in controlled, effortful RF are the same as the areas involved in EF (Kluwe-

Schiavon et al., 2017; Yuan & Raz, 2014). When exposed to stressors, we rely on heuristics 

and previous successful behavior (Yu, 2016). Individuals with poor EF will often not be able 

to engage in controlled RF, because they are often not able to make use of information in the 

environment in order to respond properly to the environmental demand exposure to stressors 

causes. However, when confronted with a video of  their own behavior later on in a controlled 

stressor-free environment, individuals with poor EF, resulting in poor controlled RF, are often 

able to reflect upon and understand their own behavior from different points of view (Beer, 

John,  Scabini, & Knight, 2006). 
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Experiencing relational trauma during childhood and adolescence does sometimes result in 

individuals adapting an uncertain and unstable RF style (Allen, 2003; Fonagy & Bateman, 

2008; see also section 1.2). Trauma might also lead to the certain RF style by the development 

of a defensive inhibition of RF, in which the individual wishes to refrain from considering the 

malicious intent from a verbally or physically violent figure, only focusing on their own mind 

(Fonagy et al., 2004). These individuals are also known for having trouble in setting aside 

thinking or responses that have become routine, in order to use new strategies to 

accommodate environmental challenges (e.g. trying to challenge their own rigid RF pattern) 

(Choi-Kain & Gunderson, 2008). This might be explained by how these children experience 

traumatic relational events; children may react with a parasympathetically dominated “shut 

down” in order to mentally protect themselves from the event. Experiencing this neurological 

deactivation during relational trauma often leads to similar responses in later situations in 

which external triggers (e.g. witnessing intoxicated caregivers, witnessing verbally/physically 

aggressive caretakers) initiate the response (Schauer & Elbert, 2015). This enables the child to 

maintain a positive view of  caregivers as offering a secure base and a safe haven. 

In situations where the reflexive, automatic behavior is insufficient to achieve goals, 

individuals have to use and manipulate available information in the environment in order to 

be able to modify their behavior and achieve their goals. This operation puts high demands on 

both working memory and inhibition (Kluwe-Schiavon et al., 2017). A dysfunctional working 

memory and/or capacity of inhibition may therefore unable an individual to take in and 

manipulate information in order to both SM and OM. Impariments of EF may thus make it 

hard for an individual to challenge a rigid and certain RF style.  

The relationship between trauma and SUD is complex. Physical and emotional maltreatment 

in childhood and adolescence are associated with later substance abuse (Rich, Wilson, & 

Robertson, 2016; Taplin et al., 2014). Research shows that substance abuse itself may 

indirectly cause trauma, e.g. through exposure to episodes in substance-abusing environments, 

such as witnessing friends die, violence, prostitution and so on (Cuomo, Sarchiapone, 

Giannantonio, Mancini, & Roy, 2008). However, the link between substance abuse and 

trauma is a complex one; for some individuals, SUD may lead to traumatic experiences, 

whereas for others, traumatic experiences may later lead to a problematic use of drugs (Hien, 

Cohen, & Campbell, 2005).  
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As a group, mothers with SUD often show difficulties interpreting and understanding the 

needs of their children. The interaction between mother and child is an important factor for 

the mothers, as the quality of this interaction is often an important part of the assessment 

regarding whether the mother is maintaining or losing custody of her child. Research shows 

that the mother’s RF lays an important foundation for the child’s social, cognitive and 

psychological development, particularly during the infant years, in which the mother-child 

dyadic interaction is shown to be of great importance for the development of attachment style 

in the child (Swain et al., 2014; Taplin et al., 2014). In this thesis, we divide the concept of 

RF into certain and uncertain RF, and investigate these subcategories of RF against factors 

such as trauma and EF. To the best of our knowledge, this has never been done before. In 

order to be able to successfully offer and treat mothers with RF deficits, it is of paramount 

importance to undertand how factors such as substance abuse, trauma and EF relate to 

different types of RF deficits. 

1.7 The current study 

Aims and hypotheses (1, 2 and 3): 

In this thesis, we want to investigate how, and to what degree, the RFQ measures relate to 

trauma and EF in mothers with SUD. There is only preliminary evidence for the validity and 

reliability of the RFQ-8 scales (Luyten and Fonagy, 2017). Therefore, in order to make use of 

these scales as legit measures of RF, we first wanted to test the construct validity of the RFQ-

8. This was done by investigating the RFQ scales’ relationship to the maternal RF score 

obtained by the PDI. Based on previous research and theory on the bimodal division in RFQ 

(certain/RFQc and uncertain/RFQu style of RF; Fonagy et al., 2016), we hypothesized that 

both higher RFQu and RFQc covariates with lower overall RF scores on the PDI, 

demonstrating two different ways of failing to properly mentalize. 

The second aim was to examine whether (and if it does, how) trauma affects uncertain and 

certain RF. Trauma is known to later lead to various kinds of psychopathology (Gershuny, 

Najavits, Wood, & Heppner, 2004) and trauma in childhood might have especially grave 

consequences (Spinazzola et al., 2001). Both certain and uncertain RF are associated with 

psychopathology (e.g. Fonagy et al., 2016, see also section 1.2). We therefore hypothesized 

that: 
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Higher uncertainty- and certainty scores covariate with trauma as follows: 

a. When the trauma was experienced moderates the correlation, with the amount of 

earlier experienced trauma correlating more strongly (resulting in higher certain and 

uncertain RF) than the amount of trauma reported later on. 

b. The amount of total trauma, with higher amounts resulting in higher certain and   

uncertain RF  

The third aim was to examine the association between the two scales in the RFQ and EF. To 

the best of our knowledge, no prior research has investigated this. Research shows that, on a 

general basis, EF and RF are correlated (Beer et al., 2006; Deater-Deckard, Wang, Chen, & 

Bell, 2012; Fewell, 2010). We therefore wanted to conduct exploratory analyses in order to 

investigate the potential correlation between single EF and the two RFQ scales. An EF test 

battery was assembled in order to gather EF data (see section 2.1.6). 
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2 Methods  

2.1 Participants 

In this study, 43 mothers (M age = 31 years, SD = 6.4 years, range 19 to 44) with substance 

abuse disorders were recruited, either while being pregnant or during their postpartum period 

(Håkansson, Söderström,Watten, Skårderud & Øie, submitted manuscript, 2017). Twenty-five 

mothers (58.1%) were recruited from different treatment facilities specializing in treating and 

taking care of pregnant women and families with infants, and a concurrent substance abuse 

problem. Twelve of the women (27.9%) were recruited from outpatient clinics, and six 

mothers (14.0%) were recruited by health nurses working in the nearby municipalities. The 

recruitment period lasted for two years. The inclusion criteria were a former substance abuse 

problem and a current SUD. The exclusion criteria were premature birth (<32 weeks and 

<1500 g), multi-parity, multi-handicapped or a severely ill child, or an estimated full-scale IQ 

below 70 in the mothers. Children with neonatal abstinence syndrome (NAS) were not 

excluded.  Different levels on the factors “severity of former substance abuse” and “comorbid 

mental illnesses” did not serve as exclusion criteria. To the best of our knowledge, all the 

mothers were abstinent during the assessment period. For the majority of the mothers 

(62.8%), the child they participated in this study with was their first-born. Even though 16 of 

the mothers (37.2%) also had older children, only one (2.3%) had custody for the older child 

in this study. The rest of the children either resided in foster care facilities or with their father. 

When the assessment took place, the range of the children’s age in this study was from four to 

18 months (M 8.6, SD=3.8). This is a suitable age to assess the mother-child relationship 

(Siqveland & Moe, 2014). There were 28 boys (65.1%) and 15 girls (34.9%). Eleven (25.6%) 

of the children was born with NAS, and received medical treatment for this. During the 

inclusion period, 12 of the mothers (27.9%) lost custody of the child participating in the 

study.  For more descriptive data, see Table 1.  

  Socio-demographic background data 

The participants had a mean of 11.5 years of school. As shown in Table 1, most of the women 

(51.2%) started, but did not finish, high school. Twenty-two mothers (51.2%) did not have a 

partner and 14 (32.6%) had a cohabitant/were married. Seven (16.3%) had a partner who was 
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not a cohabitant, while 24 of the mothers (55.8%) reported that the father of the child had an 

ongoing substance abuse problem. Fifteen of the mothers reported that the father previously 

had a substance abuse problem, but were abstinent at the time of the study. Four mothers 

(9.3%) reported that the father never had a substance abuse problem. For more socio-

demographic variables, see Table 1. 

  Mental health data 

The participants showed substantial mental health problems, reporting an array of different 

mental health disorders. The most common were anxiety disorders (most frequently reported 

were PTSD (67.4%) and panic disorder (60.5%)), previous depression (95.3%), self-harm 

(65.1%) and previous suicide attempts (67.4%). Relative to its prevalence, anorexia (37.2%) 

and psychosis (41.9%) were also very frequently reported. For more mental health data, see 

Table 1. 

  Substance abuse data 

As many as 74.4% of our participants reported a problematic relationship with many narcotic 

substances. The most frequently reported problematic drug was cannabis (81.4%), followed 

by medicational drugs (74.4%). Surprisingly (relatively speaking), only 41.9% reported a 

problematic use of alcohol. The most frequently preferred substances were 

Amfetamine/Cocaine (37.2%) and Opiates (32.6%). The lowest mean debut age was 13.09 

years for alcohol (N=42, SD=2.98). For more substance abuse data, see Table 1. 
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Table 1                                                                                                                                                                                           

Sample characteristics 

Demographic data Range Mean(SD)  

Mother’s age 

 

19-44 31.07 (6.37)  
Child’s age (months) 1-18 8.56 (3.79)  
Number of children 1-4 1.51 (.80)  

Children in daily custody 0-2 1.00 (.22)  
Longest coherent period of work 

(months) 

0-132 31.07 (31.78)  
    

Civil status: Number Percentage  
Cohabitant 14 32.6  

Romantic partner 7 16.3  
Single 22 51.2  

Partner substance abuse:    
Ongoing 5(21) 23.8  
Earlier 12(21) 57.1  

No 4(21) 19.0  
Fathersubstance abuse:    

Ongoing 24 55.8  
Earlier 15 34.9  

No 4 9.3  
Highest completed education:    

Did not complete Primary school 2 4.7  
Primary school 23 53.5  

High school 12 27.9  
Graduate or professional degree 6 4.7  

    
Mental health data a) Number Percentage  
Current depression 16 37.2  
Previous depression 41 95.3  

Previous suicide attempt 29 67.4  
Self-harm 28 65.1  

Mani 16 37.2  
Bipolar 2 4.7  
Panic 26 60.5  

Agoraphobia 12 27.9  
Social phobia 21 48.8  

Obsession 11 25.6  
Compulsion 

 

5 11.6  
OCD 1 2.3  
PTSD 29 67.4  

General anxiety 23 53.5  
Psychosis 18 41.9  

Drug induced psychosis 22 51.2  
Schizophrenia 0 .0  

anorexia 16 37.2  
bulimia 8 18.6  

Binge eating 4 9.3  
    

Substance abuse mother b) Preferred (%): Debut mean (SD) Problematic % 

(N=43) Alcohol 16.3 13.09(2.98) (N=42) 41.9 
Medicational 0 18.08(5.79) (N=37) 74.4 

Cannabis 14.0 16.21(4.39) (N=42) 81.4 
Amfetamin/Cocaine 37.2 17.82(4.42) (N=38) 72.1 

Opiates 32.6 20.28(5.95) (N=25) 46.5 
Design 0 18.53(3.38) (N=15) - 
Sniffing 0 14.44(1.74)(N=9) - 
Many - 18.36(4.78) (N=36) 74.4 

Note. N=43 SD= standard deviation.  a)  Mini-International Neuropsychiatric Interview 5.0.0 manual b) 

European Addiction Severity Index (Europ-ASI) 5th edition. 
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2.2 Measures 

  Mental health and use of psychoactive substances 

The European Addiction Severety Index (Europ-ASI) 

The use of psychoactive substances was registered using the European Addiction Severity 

Index (Europ-ASI) 5th edition (Kokkevi & Hartgers, 1995; McLellan et al., 1992), Norwegian 

version (Lauritzen, 2010). Europ-ASI is a semi-structured clinical interview that contains 

questions assessing working situation, support status, social relationships and family, legal 

and illegal substance abuse and somatic and psychological problems. The reliability and 

validity for Europ-ASI has been reported to be satisfactory (Kessler et al., 2012; Kokkevi & 

Hartgers, 1995; McLellan et al., 1992). 

Mini-International Neuropsychiatric Interview 5.0.0 manual (M.I.N.I): 

Screening for comorbid psychiatric disorders was done by administering the M.I.N.I. The 

M.I.N.I is designed as a brief semi-structured clinical interview, used as a screening tool for 

neuropsychiatric disorders in DSM-IV and ICD-10 (Sheehan et al., 2006). The English 

version of the interview has shown acceptably high valididty and reliability scores (Sheehan 

et al., 2006). The Norwegian version administered to the mothers in our sample has also 

shown acceptable test-retest reliability when tested in an acute psychiatric ward, but little 

research has been done on the Norwegian version of the test (Mordal, Gundersen & 

Bramness, 2010). 

  Reflective Functioning Questionnaire-8 (RFQ-8) 

RFQ-8 is a self-report questionnaire designed for RF assessment (Fonagy et al., 2016).  The 

RFQ measures the degree of certainty/uncertainty the respondents experience in relation to 

their knowledge about their own and others’ mental states.  

The RFQ version administered to the mothers in this sample contained 54 questions (RFQ-

54). The administration of this questionnaire took place before a series of confirmatory and 

exploratory analyses were done across the samples used in the original validation studies 

(Badoud et al., 2015; Fonagy et al., 2016) on the six items with the highest loading on their 
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respective factor (Luyten & Fonagy, 2017), creating the RFQ-8. The developers of the RFQ 

recommends using the RFQ-8 for research purposes (Luyten & Fonagy, 2017). The RFQ-8 

was therefore used in this article. Although there are no articles published on the reliability 

and validity of the RFQ-8, the eight items included in the RFQ-8 were all part of the original 

RFQ, with findings providing preliminary evidence for its reliability and validity (Badoud et 

al., 2015; Fonagy et al., 2016). 

Every question in the RFQ is to be answered on a Likert scale from 1, indicating that the 

respondent “strongly disagrees”, to 7, indicating that the respondent “strongly agrees”. Items 

are scored using either a median scoring method or a polar scoring method. Median-scored 

items (e.g. “I always know what I feel”) are designed in a way that high scores are scores that 

reflect the respondent’s understanding of the opaqueness of mental states. For scoring 

purposes, this is done by scoring these items using the “1-3-5-7-5-3-1” format, in which 

scores in the middle (“partly agree” or “partly disagree”) get high scores, while responses in 

the extreme ends of the scale reflect poor RF. On the other hand, polar-scored items (e.g. “I 

realize that I can sometimes misunderstand my best friends”) are designed in a way that high 

scores are responses in one of the extreme ends of the scale (depending on the framing of the 

question). For scoring purposes, this is done by scoring these items using the “1-2-3-4-5-6-7” 

format (Fonagy et al., 2016). 

All of the items that make up RFQ-8 are median-scored items (see Table 2 for a presentation 

of these items). To calculate the “certainty/uncertainty” score, they are turned into polar-

scored items:  For instance; “I don't always know why I do what I do” is a median-scored item 

used in the calculation of both the certainty and uncertainty scale. To calculate the certainty 

score on this item, the scores were recoded to: “3-2-1-0-0-0-0”. The highest score would be 

obtained by choosing alternative 1 – “strongly disagree”, yielding a score of 3 on the certainty 

scale for this item. To calculate the uncertainty score, the polarization would be the other way: 

0-0-0-0-1-2-3. The highest score on the uncertainty scale would be obtained by choosing 

alternative 7 – “strongly agree”, yielding a score of 3.  
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The RFQ-8 questionnaire is relatively new, and has no well-established or validated cut-off 

for clinically high scores on its scales (P. Luyten & A. Moulton-Perkins, personal 

communication, 2 June, 2017). The total score for each of the scales in this study were 

calculated by adding together the scores and dividing by the number of items included (6). 

The cut-off was set at 1 for both scales. Scores above 1 were categorized as high, and scores 

below were categorized as low/normal. This cut-off was set based on the assumption that a 

mean score of at least one on either of these scales represents a marked mentalizing style. 

  Executive Functions (EF) 

Neuropsychological assessments of maternal EF included measures of the following EF: 

Cognitive Inhibition 

In order to assess cognitive inhibition, the Color-Word Interference Test, Condition 3, from 

the D-KEFS (Delis, Kaplan & Kramer, 2001) was administered. The task consisted of looking 

at colored words, and instead of reading the words the participants were to say the color in 

which the word was printed. This inhibition task was to be finished as quickly as possible. 

Both the number of errors committed and the longer time used to complete the task indicated 

difficulties with inhibition, and provided lower t-scores. As a tool measuring cognitive 

inhibition, this test has exhibited a satisfactory validity and reliability (Delis et al., 2001; 

Homack, Lee, & Riccio, 2005).  

Table 2                                                                                                                                                       

The questions of RFQ-8 

RFQu:  

u2:  I don't always know why I do what I do.  

 

u4 When I get angry I say things that I later regret. 

u5 If I feel insecure I can behave in ways that put others' backs up. 

u6 Sometimes I do things without really knowing why. 

u7 I always know what I feel. 

u8 Strong feelings often cloud my thinking. 

RFQc:  

c1 People's thoughts are a mystery to me. 

c2 I don't always know why I do what I do. 

 
c3 When I get angry I say things without really knowing why I say them. 

 
c4 When I get angry I say things that I later regret. 

 

c5 If I feel insecure I can behave in ways that put others' backs up. 

 

c6 Sometimes I do things without really knowing why.  

 
Note. Statements in bold text are in both scales (in RFQu and in RFQc).  
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Working Memory (WM) 

In order to measure maternal WM, the Letter-Number Sequencing sub-test from the Wechsler 

Intelligence Scale 4th Edition (Wechsler, 2008) was administered. This test measures WM by 

presenting participants with a series of mixed numbers and letters at 1-second intervals, with 

increasingly longer series. The goal is for the participant to repeat the series by first repeating 

the numbers presented in order from the lowest to highest, followed by the letters in 

alphabetical order. Longer spans and higher scores indicate a higher WM capacity. The 

subtests of WAIS-IV show a satisfactory reliability and validity (Wechsler, 2008), including 

Letter-Number Sequencing. However, the Letter-Number Sequencing sub-test mostly 

measures auditory/verbal WM, and not so much spatial/visual WM (Egeland, 2015). 

Cognitive Flexibility 

In order to assess cognitive flexibility, the Color-Word Interference Test, Condition 4, from 

D-KEFS (Delis et al., 2001) was administered. Participants were asked to switch between 

naming the color in which the word is printed, and reading the color word. This cognitive 

flexibility task was to be finished as rapidly as possible. Both the number of errors committed 

and the longer time used to complete the task indicated difficulties with cognitive flexibility, 

and provided lower t-scores. Validity and reliability of the Color-Word Interference Test has 

been reported to be satisfactory (Delis, Kramer, Kaplan, & Holdnack, 2004). 

Planning 

In order to assess planning, the Tower Test of the D-KEFS was administered (Delis et al., 

2001). This test measures rule learning, and the ability to establish and maintain instructions 

and planning. The task consisted of placing discs of varying sizes onto three vertical pegs on a 

board. The end product was supposed to match a picture in front of the participants, and this 

was to be done as effectively as possible, both in regard to the time used and the number of 

movements. The complexity of the task increased as it progressed, from starting with two 

discs to ending with five discs. Both a higher frequency of errors and a longer time used to 

complete the task indicated difficulties in planning, resulting in lower t-scores. The validity 

and reliability of the Tower Test has been reported to be satisfactory (Delis et al., 2004). 
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  Traumatic Antecedents Questionnaire (TAQ) 

The TAQ is a 41-item self-report questionnaire, which assesses traumatic experiences at four 

different age periods: early childhood (0-6), school age (7-12), adolescence (13-18) and 

adulthood (Luxenberg, Spinazzola, & Van der Kolk, 2001). Traumatic experiences are 

gathered in 10 domains: (1) Competence, (2) Safety, (3) Neglect, (4) Separation, (5) 

Emotional Abuse, (6) Physical Abuse, (7) Sexual Abuse, (8) Witnessing, (9) Other Traumas, 

and (10) Alcohol and Drugs. It is possible to calculate summary scores for each of the 10 

domains, and across the four age periods. The TAQ is scored by asking respondents to rate to 

what degree they experienced certain statements during each age period on a scale from 0-3, 

with 0 indicating “never or not at all” and 3 indicating “often or very much”.  Domain 1 and 2 

assesses adaptive functioning, whereas a domain of 3-10 assesses trauma/adverse events. 

Higher scores on the domain of 3-10 represent increased levels of accumulated risk for the 

development of mental disorders.  

Research utilizing this instrument has shown preliminary evidence for the instrument’s 

incremental validity (Luxenberg et al., 2001; Spinazzola et al., 2001), but only a few studies 

have investigated the psychometric properties of the questionnaire (Spinazzola et al., 2001). 

The test has been found useful in the assessment of particular components regarding complex 

trauma, although it was not specifically developed for this purpose.  

 

Because TAQ has many variables, we would face the problem of multiple comparisons if all 

of the 10 domains across the four age periods were to be included in analyses. Multiple 

comparisons are a problem because the chances of a rare event occuring increases with the 

number of variables/analyses preformed, so the likelihood of incorrectly rejecting a null 

hypothesis increases. To counteract the problem of multiple comparisons, we removed the 

theoretically least interesting variables from our sample in accordance with our hypothesis. 

This involved competence and safety, because these two domains assess adaptive functioning, 

and not trauma. To reduce the number of analyses even further we combined the rest of the 

variables into five composite variables: we calculated total trauma in the four different age 

periods (childhood, school age, adolescence and adulthood) and one variable for total 

experienced trauma across all ages. 

 

For the purposes of the present study, a high/low categorical variable was created  for each of 

the composite variables by applying a median split (organizing the scores from low to high 
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and dividing the sample in the middle). Some of the variables had middle values which was 

also the mode (the most common score for that variable). Therefore, some of the trauma 

measures are not split in the middle. The principles followed when this was the case were to: 

1) split the groups so they were approximately equal, and if possible 2) place the mode within 

the high group. The dichotomous variables generated from these guidelines received cut-offs 

as follows: 0 through 1.43 was coded as low for childhood trauma. 0 through 1.67 was coded 

as low for trauma in school age, 0 through 1.89 was coded as low for trauma in adolescence, 0 

through 2.00 was coded as low for trauma in adulthood and 0 through 2.00 was coded as low 

for total trauma across age. Scores above the low-cut-offs were all coded as high. For more 

descriptive information about the dichotomous TAQ-variables, see Table 5. 

  Parent Development Interview-R2 (PDI-R2) 

PDI-R2 is a semi-structured interview consisting of 20 questions designed to examine 

parents’ understanding and a narrative of their child and their self. During the interview, 

different themes concerning thoughts, feelings and intentions are addressed, both within the 

mother herself and within the child. The interviewer focuses on how these aspects might 

affect mental processes and behaviors in the person reflected upon (i.e. herself or the child). 

The interviews were scored on a 11-point scale, from -1 to 9, in which a higher score 

indicated higher RF (Slade, Bernbach, Grienenberger, Levy, & Locker, 2005a). A score of -1 

indicates negative RF, and the participant must have given bizarre or openly hostile responses 

to get this score. A score of 9 indicates exceptional RF, and is only given when the person 

shows full, rich and nuanced reflections during the interview. Scores above 5 indicate intact 

and well functioning RF in the population at large (Slade, 2005), but particularly stressed and 

vulnerable populations a score of 4 is set as the limit for indicating intact and functioning RF. 

Our sample is to be considered a vulnerable group. Mothers with scores of 4 or above in our 

sample are considered to have intact and functioning RF. The cut-off was set at 3 – mothers 

having scores of 3 or lower were considered to have impairments in their mentalizing 

 ability.  

 

The validity of the PDI is found to be satisfactory in both populations consisting of parents 

with SUD and non-clinical populations (Levy & Truman, 2002; Slade, 2005).The PDI-R2 

interview was recorded and transcribed from audio files. The transcribed interviews were 

coded according to the guidelines for RF evaluation (Fonagy, Steele & Steele, 1998) by an 
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independent reliable coder who was not familiar with the participants. Another coder scored 

25% of the interviews to assess inter-rater reliability, which was 93% and considered as 

satisfactory. In the cases in which the two coders disagreed, the rating of the first coder was 

used. 

2.3 Procedures  

The participants were examined, either in the treatment facility where they were living, or at 

home. They were assessed using the Europ-ASI, TAQ, RFQ-54, MINI and PDI-R2, and they 

also completed neuropsychological assessments. The data was collected from a large battery 

of assessments, and only selected and relevant results are presented in this thesis. Each 

participant met with an assessment administrator three to six separate times in order to 

complete the test battery, with every session lasting from one to two hours. The total 

estimated time spent collecting data was approximately seven hours per family. A clinical 

psychologist (UH), supervised by a specialist in clinical neuropsychology (MØ), collected all 

the data. The parts of the test battery used in this thesis took approximately four hours to 

collect per respondent. 

2.4 Ethical considerations 

To include individuals with substance use disorder (SUD) in research projects raises certain 

ethical concerns. Conditions that may reduce a participant’s ability to give informed consent, 

such as ongoing substance use, counts as exclusion criteria in the project application  approved 

by The Norwegian Regional Committee for Medical Research Ethics in Eastern Norway (REC-

Øst, Nr. 2012/1370). The study was conducted in accordance with the Helsinki Declaration of 

the World Medical Assembly (see also Håkansson, Halsa, Söderström, Skårderud, & Øie, 

2015). 

  

The participation in the study was voluntary, and despite the fact that research shows that 

mothers with SUD and child upbringing tend to be an unfortunate combination, the information 

revealed in the study was not supposed to have negative consequences in the form of how their 

ability as caregivers was assessed. The trade-off between the importance of assessing mothers 

with SUD, while the findings at the same time should not have negative consequences for the 

mothers involved, is often difficult. 
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Studies investigating mothers with SUD, and how they understand themselves and their 

children, are highly sought after due to the importance of promoting the development of 

treatment to accommodate their needs, in order to enable the mothers to meet their child’s 

needs. This kind of research should therefore have a high priority. The participants gave written 

consent to be included in the study. 

2.5 Statistical analyses 

All cases (n = 43) were included in the analyses, and there was no missing data. All statistical 

analyses were carried out using IBM Statistical Package for Social Sciences (SPSS) version 

24. 

Aim 1 – Test of the construct validity of the RFQ scales 

In aim 1, an investigation of the descriptive properties of the reflective functioning measures 

were done first. In order to examine the association between the maternal reflective 

functioning and the RFQ scales, Pearson coefficient correlation analyses were performed. 

Aim 2 - Test of association between RF and trauma 

To examine the association between trauma and the RFQ scales, a Fisher’s exact probability 

test was conducted. In order to conduct the Fisher’s exact test, the variables need to be 

dichotomous. Descriptive information concerning frequencies for the dichotomous TAQ and 

RFQ variables are presented first. The Fisher’s exact test is recommended instead of chi-

square when performing analyses on small samples such as ours (Howit & Cramer, 2011, p. 

152-171). This recommendation is based on the fact that the chi-square estimates an 

approximate chi-square distribution (Field, 2009, pp. 723-724; Howit & Cramer, 2011, pp. 

152-171), in which the approximation becomes reliable with sample size. A Fisher’s exact 

test is not sensitive to sample size because it calculates the actual probability distribution, and 

therefore calculates the exact probability of the frequency table (Field, 2009; Howit & 

Cramer, 2011). Because both RFQ and TAQ are ordinal measures, gamma and Kendall’s tau 

B were chosen, yielding both a conservative (Kendalls’ tau B) and a liberal (gamma) 

correlation coefficient estimate. 
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Aim 3 – Test of correlation between RFQ scales and EF 

In aim 3 of the study, descriptive data of EF and intelligence measures are presented first. 

Before investigating the relationship between the RFQ scales and EF, an investigation of the 

potential confounding factors was executed. A Pearson correlation coefficient analysis was 

conducted to test for significant correlations between intelligence measures (e.g. nonverbal, 

verbal and total IQ score) and constructs of interest (e.g. RFQu, RFQc and EF measures). 

Whether intelligence should be controlled for or not has been a subject of debate (Dennis et 

al., 2009), but controlling for this variable was found to be reasonable in this study (see 

section 1.2 and 1.3), while other correlates, i.e. SUD characteristics and mental health, were 

not included as control variables because of their causal relations with the constructs 

investigated in this thesis (for a further elaboration of this, see section 4.4.2) 

 

A Pearson correlation coefficient analysis was executed to investigate the correlation between 

the RFQ scales and EF. Two multiple regression analyses were used to investigate this 

correlation further: the RFQ scales were entered as dependent variables and the measurements 

of EF as independent variables. All EF variables were entered simultaneously in order to 

attempt to illuminate the unique variance accounted for by each. 

 

A collinearity diagnostic was performed in order to investigate a potential problem of 

multiple collinearity (between EF measures). Multiple collinearity is a phenomenon in which 

one predictor in a multiple regression model can be predicted with a substantial degree of 

accuracy from the other predictors. The predictive power or reliability of the model as a 

whole is not affected by multicollinearity, as it only affects calculations regarding individual 

predictors. This diagnostic was therefore performed to examine whether the partial regression 

coefficients (for specific EF) were reliable in our multiple regression analyses. The specific 

collinearity diagnostic chosen was variance inflation factor (VIF). The VIF indicates whether 

a predictor has a strong linear relationship with the other predictors. 
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3 Results 

 

3.1 Aim 1 – the construct validity of the RFQ scales 

Before reporting the results of aim 1, the descriptives of the mentalizing measures will be 

presented (see Table 3). The group of mothers showed considerably higher scores on the 

RFQu than the RFQc. In our sample, the uncertain reflective style therefore seems to be more 

prevalent than the certain reflective style. As indicated by the standard deviations, variability 

was also greater for the RFQu scores than for the RFQc scores. Scores indicated a poor 

average maternal RF for the group, as 74.4% of the mothers scored 3 or lower, although the 

scores also revealed a moderate variability in the ability for maternal RF. 

The first aim of this study was to examine the construct validity of the two scales in the RFQ 

by calculating their Pearson correlation coefficient with the PDI (measuring maternal RF). As 

shown in Table 4, RFQu was significantly correlated with PDI, in which higher RFQu scores 

predicted lower PDI scores, thereby indicating that an uncertain RF was associated with an 

impaired maternal RF. The RFQc scale was not significantly associated with PDI. 

Table 4                                                                                                                                 

Pearson correlation coefficients between maternal RF and the RFQ scales 

Functions 1 2 

     1 Maternal RF - - 

2 Certain RF 0.12 - 

3 Uncertain RF   -0.52** -0.60** 
Note. 1) Parent Development Interview-Revised, Reflective Functioning Scale. 2-3) Reflective Functioning 

Questionnaire-8.                                                                          

*p < .05, **p < .01     

Table 3                                                                                                                                      

Reflective functioning descriptives 

Reflective functioning Range Mean(SD) Clinical cut-off 

Maternal RF a) 

 

6-0 2.91(1.17) 3.00 

RFQc b) 2-0 0.47(.49) 1.00 

RFQu b) 3-0 1.28 (.85) 1.00 

Note. N=43 SD= Standard deviation,                                                                                                                                        
a) Parent Development Interview-R2, b) Reflective Functioning Questionnaire-8. 
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3.2 Aim 2 – RFQ scales and trauma 

The second aim was to examine the implication of trauma on RFQu and RFQc. We wished to 

investigate if: 1) when the trauma was experienced, and 2) the amount of total trauma 

experienced was predictive of the RFQu and RFQc scores. We will summarize the results for 

both scales separately below, but before we go into the results, some descriptives concerning 

the creation of the dichotomous variables included in the subsequent analyses will be 

presented. 

 

As shown in Table 5, the cut-off at 1 for the RFQ scales created considerably different splits 

for the dichotomous RFQ variables. The dichotomous RFQc variable contains few 

participants categorized as belonging to the high group, while the dichotomous RFQu variable 

has approximately equal groups. The median split of the dichotomous TAQ variables 

produced equally large groups categorized as high and low. The cut-off values for the TAQ 

variables show increased trauma scores in adolescence and adulthood, with less trauma 

reported in childhood and school age. 

Table 5                                                                                                                         

Frequencies for the dichotomous TAQ- and RFQ variables 

Variables: Cut-off Percent high (n) Percent low (n) 

RFQ:    

RFQu 1 55.8% (24) 44.2% (19) 

RFQc 1 18.6% (8) 81.4% (35) 

    

TAQ:    

Trauma in childhood 1.43 46.5% (20) 53.5% (23) 

Trauma in school age 1.67 55.8% (24) 44.2% (19) 

Trauma in adolescence 1.89 53.5% (23) 46.5%(20) 

Trauma in adulthood 2.00 48.8% (21) 51.2%(22) 

Total trauma across age  2.00 51.2% (22) 48.8%(21) 

Note. TAQ= traumatic antecedent questionnaire. childhood (0-6), school age (7-12), adolescence (13-18) 

and adulthood. 

  RFQu and trauma 

As shown in Table 6, when analyzing the implications of when trauma was experienced, we 

found no significant relationship between the amount of early (childhood and school age) 
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experienced trauma and RFQu scores. On the other hand, trauma experienced in adolescence 

was significantly related to RFQu. High scores on the RFQu were more than twice as 

common in the group having experienced high amounts of trauma in adolescence, compared 

to the group that had not. 

As shown in Table 6, the relationship between the amount of total trauma reported and RFQu 

was significant. We found that high amounts of trauma were close to three times as common 

in the group with high RFQu scores, compared to the group with low RFQu scores. 

 RFQc and trauma 

Neither of the Fisher’s exact tests were significant when RFQc was used in the analyses (see 

Table 7), nor were there any trends; the amounts of trauma (in total and in different time 

periods) were not appreciably more common in either of the two groups. 

 

 

Table 6                                                                                                                                                      

Fisher’s exact test showing the relationship between RFQu and trauma (TAQ) 

Taq/trauma –

scales a) 

 

 

 

        RFQu=0 (low)    RFQu=1 (high) Fisher (p-

value) 

Kendalls’ 

Tau-B 

 

Gamma 

  Frequency % Frequency % 

 

   

Trauma in 

childhood 

Low 

High 

12 

7 

63.2 

36.8 

11 

13 

45.8 

54.2 

.36 .17 .34 

Trauma in 

school age 

Low 

High 

10 

9 

52.6 

47.4 

9 

15 

 

37.5 

62.5 

.37 .15 .30 

Trauma in 

adolescence 

Low 

High 

13 

6 

68.4 

31.6 

7 

17 

29.2 

70.8 

.01 .39* .68* 

Trauma in 

adulthood 

Low 

High 

11 

8 

57.9 

42.1 

11 

13 

45.8 

54.2 

.54 .12 .24 

Total trauma Low 

High 

14 

5 

73.7 

26.3 

7 

17 

29.2 

70.8 

.01 

 

.44** .74** 

Note. N=43, Fisher = Fisher’s exact probability test, 2-tailed 
a) measured by the traumatic antecedent questionnaire. Childhood (0-6), school age (7-12), adolescence (13-18) and 

adulthood. 

*p < .05, **p < .01, 2-tailed, exact 
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3.3 Aim 3 – RFQ scales and EF 

The third aim was to examine the association between the two scales in the RFQ and EF. This 

was done through both bivariate and multivariate analyses, and these results are summarized 

separately below. Before going through the results of aim 3, some cognitive descriptives are 

presented (Table 8). Of the EF, cognitive flexibility and inhibition, and to some extent 

working memory, stood out as being impaired in our sample, while scores on planning 

capacities were close to average, compared to average scores in a normal population (Delis et 

al., 2001). Of the IQ-measures, only verbal IQ are to be considered low, while the overall 

mean IQ score was close to the normative average, and all the mothers were within the 

normal range (two standard deviations from the normative average, 70-130). As indicated by 

the standard deviations, variability (in scores) was in general normal for cognitive tests. 

 

 

Table 7                                                                                                                                                         

Fisher’s exact test showing the relationship between RFQc and trauma (TAQ) 

Taq/traum

a scales 

 

 

 

RFQc=0 (low) RFQc=1 (high) Fisher 

(p-value) 

Kendalls’ 

Tau-B 

Ga

mm

a   Frequency % Frequency %    

Trauma in 

childhood 

Low 

High 

19 

16 

54.6 

45.7 

4 

4 

37.5 

62.5 

1.00 .03 .09 

Trauma in 

school age 

Low 

High 

16 

19 

45.7 

54.3 

3 

5 

 

37.5 

62.5 

1.00 .06 .17 

Trauma in 

adolecence 

Low 

High 

16 

19 

45.7 

54.3 

4 

4 

50.0 

50.0 

1.00 -.03 -.09 

Trauma in 

adulthood 

Low 

High 

17 

18 

48.6 

51.4 

5 

3 

62.5 

37.5 

.70 -.11 -.28 

Total 

trauma 

Low 

High 

16 

19 

45.7 

54.3 

5 

3 

62.5 

37.5 

.46 

 

-.13 -.33 

Note. N=43 Fisher= Fisher’s exact probability test, 2-tailed                                                                                                           
a) measured by the traumatic antecedent questionnaire. Childhood (0-6), school age (7-12), adolescence (13-18) 

and adulthood. 

*p < .05, **p < .01, 2-tailed, exact                                                                                                                                                                                                                                                                                                          
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 Bivariate analyses 

Before investigating the bivariate relationship between RFQ and EF, a Pearson correlation 

coefficient analysis was performed to investigate whether IQ was a confounding variable 

influencing the relationship between EF and RFQ. This analysis showed that IQ measures 

(nonverbal, verbal and full-scale IQ) were not significantly correlated to EF, RFQu or RFQc. 

The magnitude of the correlations ranged between .-.23 and .14. IQ measures were therefore 

not included as a control variable in the subsequent multiple regression analyses.  

 

To investigate the association between RFQ and EF, a bivariate Pearson correlation 

coefficient analysis was performed, see Table 9 for a presentation of correlations. The 

following items correlated significantly with the uncertainty scale: working memory (r= -

.47), cognitive flexibility (r= -.40) and planning (r=-.34). Hence, having an uncertain RF style 

(high scores on RFQu) was related to decreased executive functioning in our sample. None of 

the EF significantly correlated with RFQc, though all correlations between RFQc and EF 

(although weak and non-significant) were positive, which might show a trend in which 

increased EF scores are associated with higher RFQc scores. Consequently, having a more 

certain RF style (high scores on certain RF) might be associated with increased executive 

functioning in our sample. 

Table 8                                                                                                                                                            

Cognitive descriptives 

 
Executive functions Range (t-scores) Mean(SD)  

    

Working Memory a) 25-65 41.16 (8.82)  

Inhibition b) 20-65 39.81 (11.33)  

Cognitive Flexibility b) 20-63 35.16 (11.40)  

Planning (tower) c) 30-59 45.07 (6.50)  
    

Intelligence measures (WASI)d) Range (IQ)   

Verbal IQ 55-127 89.72 (17.08)  

Nonverbal IQ 74-132 98.8 (14.02)  

Total IQ 71-125 94.14 (14.61)  

Note. N=43 SD= Standard deviation                                                                                                                                                           
a) Letter-Number Sequencing sub-test from the Wechsler Adult Intelligence Scale 4th Edition; b) Color-

Word Interference Test, Conditions 3 and 4 from the Delis-Kaplan Executive Function System (D-KEFS); c) 

Tower Test from the Delis-Kaplan Executive Function System (D-KEFS); d) Wechsler Abbreviated Scale of 

Intelligence.   
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 Multiple linear regression analyses 

As shown in Table 10, a multiple linear regression analysis, with RFQu as dependent variable 

and EF as independent variables, showed that all the EF explained 35% of the variance in 

RFQu (adjusted R2=.25). Working memory significantly predicted RFQu, though neither 

inhibition, cognitive flexibility or planning did.  

The results of the multiple linear regression analysis, with RFQc as the dependent variable 

and EF as independent variables, are shown in Table 11. The total regression model for RFQc 

was not significant (p=0.16, R2=0.22, adjusted R2=.09), nor were any of the partial regression 

coefficients (working memory, cognitive flexibility, inhibition and planning). 

Table 9                                                                                                                                                     

Pearson correlation coefficients between RFQ scales and EF 

Variables 1 2 3 4 5 6 7 

1. Uncertaintya)        

2. Certaintya) -.60**       

3. Working memory b) -.47**  .19      

4. Cognitive flexibilityc) -.40**  .27 .64**     

5. Inhibitionc) -.19  .28 .72** .64**    

6. Planningd) -.34*  .23 .65** .61** .61**   
Note. N=43.  
a) Reflective Functioning Questionnaire, the 8-item version; b) Letter-Number Sequencing sub-test from the 

Wechsler Adult Intelligence Scale 4th Edition; c) Color-Word Interference Test, Conditions 3 and 4 from the 

Delis-Kaplan Executive Function System (D-KEFS);  d) Tower Test from the Delis-Kaplan Executive Function 

System (D-KEFS)                                                                                                                                                              

*p < .05, **p < .01  

Table 10                                                                                                                                       

Multiple linear regression analysis with EF (independent) and RFQu (dependent) 

 

 

 RFQu 

Variable B 95% Cl (B) β 

Constant   1.248 [.69, 4.63] - 

Working memorya)    -.06** [-.10, -.02] -.60   

.60** 

.59**  
Cognitive flexibilityb) -.02 [-.05, .01] -.26 

Inhibitionb) .03 [-.01, .06]  .33 

Planningc)  -.01 [-.06, .04]  -.08 

R2  .35   

F 3.27*   

Note. N=43 Cl=confidence interval.                                                                                                                
a) Letter-Number Sequencing sub-test from the Wechsler Adult Intelligence Scale 4th Edition 35; b) Color-

Word Interference Test, Condition 3 and 4 from the Delis-Kaplan Executive Function System (D-KEFS); 
c) Tower Test from the Delis-Kaplan Executive Function System (D-KEFS).                                                                                                                                     

*p < .05, **p < .01 
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Table 11                                                                                                                                     

Multiple linear regression analysis with EF (independent) and RFQc (dependent) 

 

 RFQc 

Variable B 95% CI β 

Constant .05 [-1.18, 1.29] - 

Working memorya) .00 [-.03, .02] -.05 

Cognitive flexibilityb) .00 [-.02, .02] .03 

Inhibitionb) .01 [-.01, .03]  .26 

Planningc) .02 [-.02, .05]  .20 

R2                  .22   

F                1.67   

Note. N=43 CI=confidence interval.                                                                                 
a) Letter-Number Sequencing sub-test from the Wechsler Adult Intelligence Scale 4th Edition; b) Color-

Word Interference Test, Conditions 3 and 4 from the Delis-Kaplan Executive Function System (D-

KEFS); c) Tower Test from the Delis-Kaplan Executive Function System (D-KEFS).                                                             

*p < .05, **p < .01 

 
 

Collinearity diagnostic 

We found numerous correlations between distinct EF (see Table 9), in which the following 

items correlated most highly with each other: inhibition and working memory (r= .72), 

planning and working memory (r= .65) and cognitive flexibility and working memory (r= 

.64). Because of these high correlations between EF, a collinearity diagnostic of the multiple 

regression analyses was executed (see Table 12). None of the specific variation inflation 

factors (VIF) indicated multicollinearity, even with a strict cut-off VIF>5 (Bowerman & 

O’Connell, 1990). By contrast, the mean VIF was substantially greater than 1 (VIF mean = 

2.10), hence indicating that the partial regression coefficients (for each specific executive 

function) are less reliable than preferred. The unique variance in the RFQ scales explained by 

each of the EFs must therefore be interpreted with some caution in the multiple regression 

analyses. The reliability of the regression analysis as a whole (all EF together) is unaffected. 

Table 12                                                                                                                          

Collinearity diagnostic of the independent variables (EF) of multiple regression analyses 

Variables VIF 

Working memory a) 2.62 

Cognitive flexibilityb) 2.27 

Inhibitionb) 2.66 

Planningc) 2.20 

Mean 2.44 
Note. N=43 Dependent variables= RFQu and RFQc. VIF = variation inflation factor.   
a) Letter-Number Sequencing sub-test from the Wechsler Adult Intelligence Scale 4th Edition; b) Color-Word 

Interference Test, Conditions 3 and 4 from the Delis-Kaplan Executive Function System (D-KEFS); c) Tower 

Test from the Delis-Kaplan Executive Function System (D-KEFS) 
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4 Discussion 

4.1 The construct validity of the RFQ 

In this section, we assess and discuss the construct validity of the RFQ. In order to assess this, 

we investigated the relationship between the two scales of the RFQ (RFQu and RFQc) and the 

maternal RF score obtained from the PDI. To the best of our knowledge, scores from the RFQ 

have never been investigated in relation to scores from the PDI. This was considered 

important to investigate before conducting further analyses with the RFQ, as we wanted to 

make sure that the RF measures obtained by the RFQ did measure the areas of the same 

construct as the PDI, RF. We expected higher levels of both the certain and uncertain RF style 

to be negatively correlated with the maternal RF measure in the PDI. As predicted, we found 

a moderate negative correlation between maternal RF (PDI) and RFQu, where higher 

uncertain RF scores predicted lower maternal RF. Contrary to our hypothesis, a certain RF 

was not significantly correlated with the maternal RF score in the PDI.  

The significant association between RFQu and PDI is in line with existing research conducted 

on the RFQu and its properties as a measure of RF. The preliminary validation of the RFQ as 

a RF assessment questionnaire has generally relied upon the development of items 

(“statements”) theoretically supposed to measure either hypo- or hypermentalizing. A series 

of confirmatory and exploratory analyses were done on these items, illuminating the six items 

with the highest loading on their respective factor. The RFQ scales have also shown 

concurrent validity when investigated against the parental reflective functioning questionnaire 

(PRFQ, see Fonagy et al,. 2016). However, the PRFQ is also a recently developed 

questionnaire in need of further validation (Luyten, Mayes, Nijssens, & Fonagy, 2017). 

Further, the RFQ has been shown to have significant correlations with constructs closely 

related to RF (showing convergent validity), such as measures of mindfulness (Mindful 

Awareness Attention Scale), empathy (Basic Empathy Scale) and perspective-taking 

(Perspective Taking Subscale of the Interpersonal Reactivity Index) (Fonagy et al., 2016), as 

well as other constructs found to be negatively correlated with RF (showing discriminate 

validity) (depression, self-harm, difficulties regulating affect and personality pathology; 

Fonagy et al., 2016).  

The findings on the RFQc was not in line with our hypothesis. The existing research is 
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divided concerning the relationship between RFQc, RF measures and closely related 

constructs: RFQc has been shown to be negatively associated with maladaptive personality 

functioning, negatively associated with the trait anger and positively associated with anger 

control (Fonagy et al., 2016). Nonetheless, the theoretical understanding of the development 

of pathological levels of  RF (see section 1.2) clearly suggests that certain RF is a type of RF 

deficit (Fonagy et al., 2004), which stands in opposition to our findings. 

Several qualified explanations may help shed light on the lack of any significant correlation 

between RFQc and maternal RF.One plausible explanation may be that individuals with high 

certain RF scores have a tendency to assess their own RF capacity based on the sheer amount 

of RF output produced, regardless of the quality of the RF. This may lead individuals with 

high certain RF scores to believe that they are “good mentalizers”, which in turn creates a 

biased response style (Fonagy et al., 2016). The PDI is a semi-structured RF assessment tool, 

assessing RF by questions and answers during an interview. It is possible that individuals with 

high levels of certain RF can get a PDI score that does not reflect their real RF capacity, 

because their “pseudo-mentalizing statements” may come through as statements that are given 

high scores. It may be difficult for the raters to evaluate the authenticity of-, or to what extent 

the participant being interviewed is in emotional contact with, the statements made. Although 

high levels of a certain RF are an indication of an RF deficit, it is possible that the way this 

RF-deficit is expressed is not considered, measured or weighted by the PDI. The second 

explanation is a statistical one, and will discussed in section 4.4.1.  

Considering our results as a whole, we consider the RFQu scale as having a satisfactory 

construct validity. It is because of the statistical limitations (see section 4.4.1) in this study not 

possible to draw any conclusions concerning the construct validity of RFQc. 

4.2 The effect of trauma on certain and uncertain RF 

In this section, we will review and discuss the findings between the RFQ scales and trauma. 

We hypothesized that trauma experienced in childhood would have the greatest impact on the 

RFQ scales, and that the severity and frequency of experienced trauma would lead to higher 

scores on both RFQ scales. In the two following sections, we will present and discuss the 

results for these hypotheses.   
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  The association between age of experienced trauma and RFQ 

No significant associations were found between RFQc and trauma experienced across age 

spans. This is discussed separately in detail in section 4.4 – Statistical pitfalls, as the lack of 

significance is likely to have a statistical, rather than clinical explanation. Therefore, in this 

section we will focus on RFQu, and its unexpected, but interesting, findings. The results from 

our analyses show that, contrary to our belief, trauma experienced in adolescence had the 

greatest impact on RFQu. High scores on the RFQu were more than twice as common in the 

group having experienced high amounts of trauma in adolescence, compared to the ones who 

had not. Contrary to our hypothesis, we found no significant association between RF and 

trauma in childhood or school age, nor did we find one in adulthood.  

Experiencing recurring trauma in childhood is known to have adverse effects on RF (Anda et 

al., 2006; van der Kolk et al., 2005), and it seems to have the gravest effects on 

psychopathology in adulthood (Spinazzola et al., 2001). However, several explanations may 

be able to reveal why experienced trauma in adolescence turned out to be the age period 

significantly associated with RFQu.  

When exposed to repeated trauma, resorting to “self-medication” in order to cope with 

psychological distress is a known phenomenon (Brady, Back, & Coffey, 2004; Garland, 

Pettus-Davis, & Howard, 2013). Whereas younger children seldom have either the access to 

or knowledge about legal and/or illegal substances, adolescents often do. Our sample of 

mothers with SUD had a relatively early debut of both the use and abuse of substances (see 

Table 1 for descriptive data). Research also shows that substance abuse often leads to further 

psychological distress (Garland et al., 2013) and social isolation (Chou, Liang, & Sareen, 

2011).  

Although the majority of research conducted on the developmental trajectory of EF focuses 

on the development in childhood, the development of EF in adolescence is also investigated 

(Selemon, 2013). This research highlights that EF is mediated by the prefrontal cortex  (PFC) 

(Yuan & Raz, 2014), the region of the brain that matures the latest (Kolb et al., 2012). For this 

reason, adolescence is considered an important age span for the development of EF such as 

working memory, inhibition and cognitive flexibility (Best & Miller, 2010; Diamond, 2013). 

The onset of substance abuse due to trauma (possible self-medication for psychological 

distress) in adolescence may disturb the developing brain during this critical period (Selemon, 
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2013). To complicate this matter even further, the adolescent brain is found to be particularly 

prone and vulnerable to developing an addiction to substances. This is due to the 

responsiveness and plasticity to environmental factors (such as substance abuse) in the PFC 

circuitry during this age span (Chambers, Taylor, & Potenza, 2003; Crews, He, & Hodge, 

2007). It is also possible that substance abuse may in itself lead to trauma, as previous 

substance abuse may lead to an earlier exposure to traumatic experiences in substance abusing 

environments, such as witnessing overdoses, witnessing friends die, prostitution, violence and 

so on (Cuomo et al., 2008). To summarize, being exposed to trauma in adolescence may lead 

to substance abuse, which is known to have adverse effects on EF and the developing brain, 

leading to impairments in RF. Further, trauma and substance abuse can form a vicious circle, 

where one problem increases the other.   

The adolescent years also differ from childhood in respect to how RF is learned and acquired. 

During childhood, RF is primarily taught by interactions with caregivers (Huber, McMahon, 

& Sweller, 2015), although as the child ages, peers progressively play a more important role 

in the acquisition and development of RF (Caputi, Lecce, Pagnin, & Banerjee, 2012). In the 

adolescent years, the capacities of adaptive coping with environmental challenges are still 

developing (Zimmer-Gembeck & Skinner, 2011) at the same time as demand from the social 

environment increases (Margolin & Gordis, 2000). Being exposed to trauma in adolescence 

can lead to social isolation (Cook et al., 2005). For example, adolescents exposed to repeated 

trauma have been found to have lower school attendance (DeSocio & Hootman, 2004). 

Exposure to trauma and mental illness can also lead to individuals seeking out peers in similar 

life situations (e.g. experiencing domestic violence, substance abuse and depression; Dingle, 

Cruwys, & Frings, 2015). Both scenarios have the potential of complicating the RF 

development potentially taking place during social interactions with peers. Individuals 

spending vast amounts of time by themselves during the adolescent period may not be 

exposed to a sufficient amount of social interaction to acquire well-functioning RF, as social 

interaction is of key importance for the development of RF (Choi-Kain & Gunderson, 2008). 

Seeking out adolescent peers in similar situations, or seeking out substance abusing 

environments, may lead to a different RF dilemma. RF development hinges on corrective 

experiences and feedback in order to develop a better understanding of others and one’s own 

emotions and reactions (Bateman & Fonagy, 2010). Burdened social networks may not be 

able to provide these corrective experiences and the feedback necessary to facilitate the 

development of RF.  
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As mentioned earlier, the total amount of trauma experienced in childhood and school age 

were not significantly associated with RFQu. Childhood and school age are shown to be 

phases in life in which children are vulnerable to trauma (De Bellis & Zisk, 2014; Marusak, 

Martin, Etkin, & Thomason, 2015). However, it looks like experiencing trauma in 

adolescence trumps experiencing trauma in childhood, perhaps due to the additional harmful 

factors (e.g. substance abuse and a substance abusing network) potentially accompanying 

trauma in adolescence. There was also no significant association between trauma experienced 

in adulthood and RFQu. Trauma experienced in adulthood is known to potentially lead to 

psychopathology and RF deficits, although research finds that exposure to trauma in 

adolescence leads to considerably higher levels of depressive symptoms (Dunn, Nishimi, 

Powers, & Bradley, 2017). Nevertheless, in a sample in which the vast majority has already 

experienced large amounts of trauma, it seems that the impact the trauma makes during the 

developmentally important age span of adolescence is of greater importance for the 

development of RF than the impact of trauma in adulthood.  

  The association between the severity and frequency of 

trauma and RFQ 

No significant associations were found between RFQc and the severity and frequency of 

trauma, which is discussed separately in detail in section 4.4 – Statistical pitfalls. Therefore, 

in this section we will focus on the significant association between total trauma experienced 

and RFQu. In line with our hypothesis, high amounts of trauma were close to three times as 

common in the group with high RFQu scores, compared to the ones with low RFQu scores. 

This is consistent with the body of research which finds that experiencing repeated relational 

trauma over time has different and more adverse effects on the developing brain than a single 

trauma (Sherin & Nemeroff, 2011). This can be partially explained by the degree of 

predictability linked to single versus repeated trauma. Single trauma, such as nature disasters 

and car accidents, are by its nature relatively unpredictable events. On the other hand, 

repeated relational trauma is rather predictable in the sense that individuals know that 

something is going to happen, but not when. The repeated relational traumas become a 

chronic source of everyday stress in exposed individuals (De Bellis & Zisk, 2014). Whenever 

individuals are faced with a stressor, the hormone cortisol is secreted from the adrenal glands 

as a result of stress-induced activity in the hypothalamic-pituitary-adrenal (HPA) axis (Nesse, 

Bhatnagar & Ellis, 2016). Individuals exposed to recurring relational trauma learn to always 
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be on the lookout for potential threats in the environment, and this causes a chronic hyper-

activation in the HPA axis, causing the secretion of harmful amounts of cortisol over time  

(Stephens & Wand, 2012; see Miller, Chen and Zhou (2007), for an in-depth review of 

cortisol secretion in PTSD). This has been shown to have adverse effects on brain regions 

associated with EF in the developing brain (Watt, Weber, Davies, & Forster, 2017), as well as 

leading to later difficulties managing stressful situations and regulating emotions (England-

Mason et al., 2017), which is of key importance in order to exhibit well-functioning RF 

(Rutherford, Goldberg, Luyten, Bridgett, & Mayes, 2013). Moreover, a high secretion of 

cortisol in childhood and adolescence, and its impact on the brain, has been shown to make 

individuals more prone to developing SUD later in life (Khoury, Tang, Bradley, Cubells, & 

Ressler, 2010), thereby making the development of RF even more difficult.  

In summary, it seems that there exists research that may be used to support our finding that 

the severity and frequency of trauma has important implications on the development of an 

uncertain RF style. This association may partially be explained by the effect that trauma has 

on the reactivity of the HPA axis.  

4.3 The association between EF and RFQ 

The third aim was to examine the association between the two RFQ scales and EF. As far as 

we know no prior research has investigated this. We conducted exploratory analyses in order 

to investigate the potential correlation between single EF and the two RFQ scales, and in this 

section will review and discuss these findings. 

Our analyses did not find any significant associations between RFQc and EF. This is 

discussed in detail in section 4.4.1. In contrast, RFQu and EF were significantly associated: 

the bivariate analyses (Pearson’s r) showed that a higher score of RFQu was associated with a 

significantly lower score of working memory (WM), cognitive flexibility and planning. 

However, WM was the only significant predictor in the multivariate regression analysis with 

RFQu. We will emphasize the results of the bivariate analysis, since the VIF indicates that the 

partial regression coefficients (for each specific executive function) are less reliable than 

preferred. For a further discussion of the VIF and the high correlation between the specific 

EF, see section 4.4.2 – General limitations. The results concerning the relationship between 

RFQu and EF will be discussed in the next paragraphs (4.3.1) 
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 The association between EF and RFQu 

Our results concerning WM are in line with contemporary research in the field of RF. Our 

sample turned out to have a lower than normative average score on WM (see Table 8 – 

Cognitive descriptives). This may, e.g, include difficulties focusing attention over time and 

focusing attention only on goal-relevant stimuli when facing situations evoking high levels of 

affect (Hofmann, Schmeichel, & Baddeley, 2012). An example of this is the WM task “goal 

shielding”, the shielding of affect-regulatory goals important for managing the task. “Goal 

shielding” works by sustaining attention onto these goals, resulting in the blocking of 

irrelevant, affective stimuli from entering our focus (Dreisbach & Haider, 2009). WM is 

regarded as a limited attentional resource, meaning that lower levels of WM more often are 

going to lead to trouble in focusing the attention on goal-relevant information (Knudsen, 

2007). Having a well functioning WM capable of “goal shielding” enables individuals to 

effectively contain complex mental states of self and others, and can therefore be viewed as a 

necessity in order to use RF. It is therefore not surprising that we find a significant association 

between WM and RFQu in our sample. High levels of RFQu may partially be accounted for 

by deficits in the WM tasks referred to above. 

We also found that a more uncertain RF was associated with deficits in cognitive flexibility 

capabilities. Cognitive flexibility is known to play a central role in affect regulation through 

being a central piece in the “cognitive control dilemma.” On average, our sample turned out to 

have a lower-than-average score on cognitive flexibility (see Table 8 – Cognitive 

descriptives), with the mean being 1 standard deviation from the normative average. 

Considering this, it is fair to assume that our sample is likely to experience mild-to-moderate 

deficits in tasks that depend on cognitive flexibility. For instance, this may include difficulties 

assessing the pros and cons in regard to means leading to a goal, as well as in regard to the 

goal in itself (e.g. “Are my options better, or should I stick to my original plan?”). The 

“cognitive control dilemma” states that self-regulating individuals have to continuously 

consider trade-offs between the alternatives of seeking different alternative actions 

(“flexibility”) or rigidly sticking to a focal goal (“rigidity”) (Goschke, 2003). High levels of 

affect are known to increase rigidity (Yu, 2016). A well-functioning cognitive flexibility may 

allow individuals to abandon suboptimal means and seek out more efficient strategies in order 

to reach a goal (Marien, Aarts, & Custers, 2012). Cognitive flexibility may also help 

individuals refraining from pursuing a self-regulatory goal in order to pursue a new, 
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seemingly more profitable goal (Fishbach, Zhang, & Koo, 2009). Consequently, high levels 

of cognitive flexibility may allow individuals to consider alternative actions and 

interpretations, even when facing situations triggering high levels of affect. It is therefore 

plausible that the significant association between cognitive flexibility and RFQu in our 

sample can be explained through how cognitive flexibility enables individuals to interpret the 

situation in different ways, e.g. to mentalize, leading to effective affect-regulation, which 

further increases the ability of flexibility. 

A more uncertain RF was associated with lower scores on the EF planning, which is closely 

related to the more comprehensive EF cognitive flexibility (Miyake et al., 2000). Planning 

enable us to decide order, choose the necessary actions, assign cognitive resources to tasks 

and establish a plan of action in order to achieve goals (Diamond, 2013). Planning is also a 

necessary part of properly executed affect regulation (Heilman, Crişan, Houser, Miclea, & 

Miu, 2010) by aiding individuals in mentally anticipating how an event is going to play out, 

and planning possible actions and reactions. Planning may hence be viewed as important in 

anticipating how one’s own behavior may affect others and vice versa. This may serve as a 

theoretical explanation as to why poor planning capabilities is significantly associated with 

high RFQu scores. 

Although not significantly associated, our analyses show how inhibition may be negatively 

correlated with RFQu. Inhibition is shown to play an important role in self-regulatory 

processes such as affect regulation. It is therefore reason to believe this trend in the data 

material might have been significant had our sample been larger. For instance, inhibition is 

shown to play an important part in self-regulation through the active inhibition of behaviors 

such as impulses and habits that are not in accordance with one’s goals (e.g. Berkman, Falk, 

& Lieberman, 2011; von Hippel & Gonsalkorale, 2005). 

In summary, several of the EF investigated in this thesis turned out to be significantly 

associated with RFQu. Our EF measures were obtained through the use of tasks measuring EF 

in so-called “cold”, non-affective states. Although not explicitly measured, it is possible that 

the association between EF and RFQu, at least partially, is explained by EF’s important role 

in enabling the use of RF as an affect regulation tool. Kluwe-Schiavon et al. (2017) point out 

that a central task for EF is indeed to moderate behaviour to changing environmental demands 

when exposed to stress, and that a failure in doing so may result in falling back on reflexive, 

automatic unconsciously behavior not controlled by EF.  
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There are numerous situational factors with the capacity to temporarily reduce EF, all of 

which will have an indirect effect on RF. Factors such as social and environmental factors 

(e.g. Finkel et al., 2006), alcohol intoxication (Hofmann & Friese, 2008), incomprehensible 

amounts of stress (Kluwe-Schiavon et al., 2017) and cognitive load (Hofmann, Gschwendner, 

Castelli & Schmitt, 2008) are all known to have a temporarily negative effect on EF. 

Individuals who possess lower levels of EF (such as our sample) may be more prone to be 

affected by these situational factors, as they have little to no buffer concerning EF capacity. 

In order to further investigate the idea that the association between EF and RFQu, it would be 

interesting to assess the same EF as measured in this thesis by administering tasks inducing 

affective states, thereby obtaining measures of EF in affective states, in order to look at the 

association between affective EF measures and RFQu. 

4.4 Statistical pitfalls 

In this section we will cover statistical limitations, the implications of these, and a short 

discussion concerning some of the statistical decisions made. These issues are covered 

through a division into two sections, one concerning the RFQ-8 (focusing on the non-

significant findings concerning the RFQc) and another concerning the general statistical 

limitations.  

  The limitations of RFQ-8 in our analyses 

A potential weakness of the RFQ-8 is the overlap between the scales. In our study, this is 

demonstrated by a strong correlation (-,60 see Table 3) between the scales, which is hardly 

surprising considering the fact that out of the six items the scales consist of, four are shared. 

Such a substantial negative correlation between the scales makes it hard to obtain high scores 

on both RFQ scales. To a certain extent, this is in conflict with Luyten and Fonagy’s 

biobehavioral model, based on Arnsten, Mathew, Ubriani, Taylor and Li (1999) and Mayes’ 

(2000; 2006) research, suggesting that an individual could fall back on either the certain or 

uncertain prementalizing style, depending on the type of situation, thus being able to score 

high on both RFQu and RFQc. There are also some clinical examples supporting this claim. 

One such example is patients diagnosed with borderline personality disorder (BPD), in which 

the symptoms displayed are considered to be a consequence of the activation of different 
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prementalizing modes, such as psychic equivalence mode and pretend mode, thereby 

implying that these patients are exercising both RF styles (Fonagy & Bateman, 2008). 

However, it should be noted that it is unclear whether the RFQ aims to measure both RF 

styles within one person, or if it aims to illuminate the dominant reflective style, forcing the 

individual to choose between the two styles (Luyten & Fonagy, 2017). Either way, due to the 

high correlation between the scales, a disproportionately large share of the mothers has high 

scores on RFQu, thus causing few to have high scores on RFQc. This leads to both a low 

mean score and restricted range of RFQc scores, limiting both the possible significance and 

correlation with other measures for this scale. Also, the strong negative correlation between 

the scales makes it hard to separate the findings concerning the scales: to a certain degree, 

findings concerning low scores on one scale can be explained by high scores on the other, and 

vice versa. These potential weaknesses will now be systematically investigated to help shed 

light on the non-significant findings concerning RFQc. 

Aim 1: The lack of association between RFQc and the PDI  

The variability in scores for RFQu is nearly twice the size of RFQc (comparing their standard 

deviations), which can therefore explain some of the substantial difference concerning the size 

of r for the scales. Also, the measure of RFQc were positively skewed, with nearly 35% 

scoring 0. Nunnally and Bernstein (1994) noted that the effect on the size of r depends on how 

different the shapes of the distributions are, with different shapes creating a lower r. Because 

the distribution of PDI is approximately normally distributed (thus differing from RFQc), this 

would also contribute to an artificially low r between the PDI and the RFQc.  

The low mean and restricted variability of scores on RFQc raise a question of whether the 

occurrence and level of RFQc found in our sample is high enough to measure RF deficits. 

Low to moderate levels of certain RF seem to be somewhat protective against 

psychopathology (relating positively to anger control and negatively to trait anger), at least 

when found in non-clinical samples (Fonagy et al., 2016). However, too high levels of certain 

RF can lead to rigidity and a collapse of mentalizing (Fonagy et al., 2016; Sharp et al., 2011). 

It is therefore plausible that the RFQc scores in our sample were not high enough to measure 

pathological RFQc scores, theorized to be associated with impairments of RF. Our non-

significant association between RFQc and maternal RF may therefore reflect limitations in 

our data, rather than a real lack of association. It would hence be of great interest to 
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investigate the relationship between RFQc and maternal RF in a sample with both higher 

levels and a wider range of RFQc to properly assess this relationship. This would potentially 

reveal unique insights into the potential pathological traits unique to this RF deficit. 

Aim 2: The lack of association between RFQc and trauma 

Because of the low mean RFQc, the percentage of participants qualifying as having a “high” 

RFQc score is only 18.6, compared with 55.8 for RFQu (shown in Table 5). Because of the 

low number of participants in the RFQc-high-group, the statistical power decreases notably, 

increasing the chances of a type II error (falsely rejecting our hypothesis). Also, for the most 

part, the few mothers qualifying as having a “high” RFQc score were barely above the cut-

off. As mentioned in the last paragraph, most of the RFQc scores in our sample might be low 

enough to have a protective and adaptive function, instead of a psyhopathological one. A 

clinical cut-off at 1 might therefore be too low for this scale. To summarize, we cannot 

conclude whether RFQc is related to trauma in this study because of both the low overall 

scores on RFQc and a cut-off that might have been too low to capture a pathological RFQc, 

related to trauma.  

Aim 3: The lack of significant associations between EF and RFQc 

The same arguments for aim 1 can also be made for aim 3: Both the restricted variability 

(compared with RFQu) and the positively skewed distribution (which differ significantly in 

shape compared with the relatively normally distributed EF variables) of the RFQc will create 

artificially low correlations and standardized regression coefficients in analyses with the EF 

measures. This will consequently also make the weak trends less significant, which increases 

the chances of making a type II error. 

Correlations between RFQc and EF (although weak and non-significant) were all positive, 

indicating that a more certain RF style (high RFQc) is associated with higher scores on EF 

measures. However, because of the high correlation between RFQc and RFQu scores, it is not 

possible to know which of the scales is responsible for this trend. This trend might just be a 

byproduct of the low RFQu scores the individuals scoring highly on RFQc generally have.  

  General limitations   
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Our sample size restricted the study in several ways. Firstly, it prevented an investigation of 

the association between different types of trauma and the RFQ scales. We were not able to 

investigate this because of the problem of multiple comparisons (see section 2.2.4 for further 

elaboration). It would have been possible to run these analyses with a larger sample, because 

we then could have corrected for multiple comparisons with, e.g., the Holm-Bonferroni 

method. Secondly, as noted in section 4.4.1, our data shows a trend in which a more certain 

RF style might be associated with higher scores on EF. In order to determine whether the 

small effect sizes presented here are in fact significant, a larger sample size would be 

necessary. 

Another limitation is caused by the type of data collected. The cross-sectional data (data 

collected at one point in time) we are using can inform us about correlations between the 

variables we are measuring, but not about causality. The causal relationships we are 

suggesting (EF being a prerequisite for well-functioning RF and trauma causing impaired 

mentalizing) are supported by the empirical and theoretical information presented in other 

studies. Our results, based on both the limited sample size and our correlational data, are to be 

considered as preliminary and in need of replication. In order to investigate the causal 

relationships we are suggesting it will be necessary to investigate these relationships in 

experimental studies. Seeing how this is nearly impossible because of ethical considerations 

(especially considering trauma), a longitudinal study of the relationships investigated here 

would be of great interest. Another type of data with limitations used in our analyses is the 

retrospective data collected using the TAQ, with its scores based on recollections of trauma. 

Because memory is unreliable and biased, the variables concerning early childhood (0-6) and 

school age (6-12) in particular are subjects for critique. The lower overall reporting of trauma 

in these early time periods (see Table 5) might reflect a lack of memory rather than lack of 

traumatic episodes, thereby making it problematic to draw conclusions concerning trauma and 

the RFQ scales in these periods.  

Both intelligence and mental health were potential confounding variables and were therefore 

candidates for inclusion in the regression analyses as control variables. The appropriate 

reason for including control variables is when there is a reason to suspect that the control 

variable is causing the correlation between the independent and dependent variable. For this 

to be the case, the control variable has to have a causal relationship with the independent 

variable and be correlated with the dependent variable. In our case, this would entail 
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considering the level of mental health and/or intelligence to be likely causes of reflective 

functioning scores. The control variable should not be an outcome of the dependent or the 

independent variable. This is likely the case with mental health in our sample because both 

poor EF (dependent variable) and poor RF (independent variable) increase the chances of 

developing poor mental health and psychopathology (Katznelson, 2014; Snyder, 2013). 

Therefore, because both EF and RF may be causal factors in the development of poor mental 

health, including mental health as a control variable in regression analyses, this may have 

produced overcorrected, anomalous and counterintuitive findings concerning the relationship 

between EF and RF. The same case could be made for the inclusion of trauma and substance 

abuse in these analyses, as poor EF and RF may be causal factors in the prevalence of both 

trauma and development of SUD (Giancola & Tarter, 1999; Söderström & Skårderud, 2009). 

The same case cannot be made for intelligence, as there is little to no reason for thinking that 

EF and RF are causal factors in the development of intelligence, with intelligence being a 

more primal ability than both EF and RF (Steele & Steele, 2008). Intelligence seems to (at 

least in some studies) correlate with both RF and EF (see sections 1.2 and 1.3, respectively), 

and is therefore a potential confounding variable. Based on this reasoning, IQ measures were 

the only control variable investigated in our analysis, and would have been included in the 

multivariate analyses if their relationship with EF and RF had been significant in the bivariate 

analysis. 

Neither TAQ nor RFQ have been used extensively in research (Spinazzola et al., 2001), and 

no well-validated clinical cut-offs have been set (P. Luyten & A. Moulton-Perkins, personal 

communication, June 2nd, 2017). Therefore, before doing the Fisher’s exact test, clinical cut-

offs separating the groups had to be chosen by the authors (see sections 2.2.4 and 2.2.2 for a 

description of these decisions). The cut-offs in our sample are therefore to be considered as 

preliminary, and may only be used to guide future studies investigating a proper clinical cut-

off. 

 

There exists a certain discrepancy between the theories surrounding EF as a construct in 

regard to whether EF is to be understood as one big, united construct, or are better understood 

as several independent, but related components (see section 1.3 for a detailed description of 

this debate). Miyake, Friedman, Emerson, Witzki and Howerter (2000) have attempted to 

integrate these components into “the unitary and diversity view of EF.” Our EF battery tested 

these components, which all correlated strongly (see Table 9). The size of the correlation 
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between EF (and in particular the high correlation between WM and inhibition) was sufficient 

to trigger the investigation of multiple collinearity (see section. 2.5, aim 3, for an elaboration 

of this concept). The collinearity diagnostic, the variance inflation factor (VIF), indicated that 

the total amount of shared variance between all the EFs was high. Therefore, based on the 

high correlations between the EFs and the high average VIF, the unique variance explained by 

each of the EF in our multivariate analyses is not as reliable as we hoped for. An even greater 

covariation would be expected if the EF tests were more reliable. This raises the question of 

whether we really have measures in our study of one overarching construct, or several 

distinct, but related components. Although our study does not favor any of the models, it is 

important to also have the “overarching construct” understanding in mind when interpreting 

the the association between RFQu and EF. As suggested earlier, it is possible that the 

association between EF and RFQu, at least in part, is explained by the shared important role 

of all the EF in affect regulation, enabling RF as an affect regulation tool (see section 4.3.1). 

Taken together, the high shared variance between the EF, and their necessary role in effective 

affect regulation may suggest that the correlations that each of the EF have with RFQu can 

also be explained through their shared covariance. 

4.5 Clinical implications 

The only currently well-validated measures that directly assess RF are both interview-based, 

the Reflective Functioning Scale (RFS) (Fonagy et al., 1998) applied to the Adult Attachment 

Interview (AAI) (Main & Golywyn, 1994), and the Parent Development Interview (Slade et 

al., 2005a) applied to an interview about parenting. However, sample sizes tend to be small, 

as these interviews are both labor- and time-intensive, and require highly trained raters 

(Taubner et al., 2013). There is thus a need for a questionnaire that could be used in large-

scale epidemiological studies, in which investigations concerning RF are to be examined. For 

this purpose, the RFQ-8 is a long-awaited supplement in the research field of RF due to its 

time- and labor-saving qualities as a short self-report questionnaire. This thesis has explored 

the RFQ-8’s association with other related constructs (EF, RF and trauma), and has in this 

sense contributed to the exploration of the construct validity of the questionnaire. This is 

much needed based on the fact that this is a new measure with only preliminary evidence for 

its reliability and validity (Fonagy et al., 2016). Our study finds satisfactory correlations and 

associations between RFQu and trauma and EF, and therefore contributes to this scale’s 
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validity and usefulness. On the other hand, the RFQc does not correlate in the manner we 

expected, but because of several limitations (see section 4.4.1), this study does not disclaim its 

validity or usefulness as a measure of poor mentalizing. 

In general, resiliency studies strongly suggest the importance of individually adjusted 

interventions to address maternal functioning in clinical populations (Luthar, 2006; 

Rutherford, Booth, Luyten, Bridgett, & Mayes, 2015). In most patients, including in our 

sample, the activation of automatic dysfunctional prementalizing states in situations evoking 

stress is central. The ultimate goal of mentalization-based therapy is to increase the ability of 

true flexible and effortful mentalizing, particularly in the face of stressful situations (Fonagy 

& Luyten, 2016). Hypermentalizing and hypomentalizing are (as mentioned earlier) two 

forms of automatic mentalizing, and are challenged and changed through the exploration of 

alternative ways of viewing the minds of oneself and others, thereby instead engaging in 

explicit controlled mentalizing. Although it is still too early for the application of the RFQ in 

clinical settings (Luyten, Fonagy, Lowyck, & Vermote, 2012), administering the RFQ-8 

before treatment might be an effective way to screen for a predominant certain or uncertain 

RF style, and may pinpoint the focus of the mentalization-based treatment. Another potential 

application of the questionnaire is as a labor- and time-efficient measure of change in therapy 

that assesses improvement in RF. 

Our results show how trauma in adolescence is associated with RFQu. In adolescence, peers 

progressively play a more important role in the acquisition and development of RF (Caputi et 

al., 2012). As previously described, trauma in adolescence can lead to social isolation (Chou 

et al., 2011; Cook et al., 2005) or a seeking out of social interaction with deviant adolescence 

having experienced similar traumatic experiences. Corrective experiences and feedback are 

necessary in facilitating the development of RF after a teenage period characterized by trauma 

(Bateman & Fonagy, 2010). A theoretical efficient way to create a social setting that 

facilitates this type of corrective experience is group therapy. This could potentially increase 

both the quality and amount of social interaction with peers. It should, however, be noted that 

group therapy alone as a mentalization-based treatment has not been sufficiently studied, and 

an empirical question remains about whether this format can be effective on its own (Karterud 

& Bateman, 2012). 

Based on our results, it might be necessary to improve executive functions (working memory, 

planning and cognitive flexibility) in order to effectively implement a mentalization-based 
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therapy successfully if the dominant style of mentalizing is an uncertain one. However, the 

results of the long-term effectiveness of interventions targeting increased EF are ambiguous, 

and not always found in follow-up studies (see Melby-Lervåg & Hulme, 2013 for an in-depth 

review). Our results indicate that RFQc is not significantly associated with a deficiency in EF. 

On the contrary, there is a trend in our data that suggests the opposite, which may indicate 

that these individuals are qualified for mentalization-focused therapy without any pre-

intervention targeting EF.  

4.6  Conclusion  

The aim of this thesis was to investigate the association between certain and uncertain RF 

styles and maternal RF, trauma and EF in mothers with SUD. The uncertain RF style was 

significantly associated with maternal RF, higher amounts of trauma and trauma experienced 

in adolescence, as well as the EF cognitive flexibility, WM and planning. We suggest that 

trauma may impair RF through its adverse effect on the developing brain, and through its 

effect on interpersonal functioning and relationships. We also suggest that EF may impair RF 

through the impediment of proper affect regulation. No significant associations were found 

between the certain RF style and maternal RF, EF and trauma. This is possibly best explained 

by statistical limitations, and so for this reason we do not draw any conclusions from these 

findings. Preliminary findings appear promising in regard to the development of the RFQ as a 

time- and labor-saving RF assessment tool suitable for research on large samples. However, 

more research is needed to further investigate the validity for this questionnaire and to fully 

understand the concrete and intricate mechanisms underlying the uncertain and certain RF 

deficits. This might be especially relevant for the certain RF scale, as to which our findings 

are inconclusive.  
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