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Abstract 
The aim of this clinical longitudinal study on adolescents with Eating 

Disorders (ED) was to further explore the data using a multivariate statistical 
method, known as path analysis, and to apply theoretical hypotheses to our 
results. Two psychological self-report instruments, ASQ and SASB, measuring 
attachment style and perceived self-image, respectively, and two clinical 
outcome measures BMI and CGAS, have been used before and after treatment 
at an intensive outpatient program. In our two earlier publications, we found 
significant changes in the insecure attachment style towards secure, especially 
in Need for Approval (ASQ4), and improvements in several of the SASB scales, 
especially in Self-love (SASB3). The changes, indicated by ∆ (delta), these 
variables were also found to be related to the outcome variables: ∆ASQ4 is 
related to an increase in weight gain (BMI) but not to well-being (CGAS). As a 
result of this third study, we found several alternative solutions with path analysis. 
One of the best models included ∆BMI as the dependent and ∆ASQ4 as the 
independent variable, and Self-affirmation (∆SASB2), Self-love (∆SASB3), 
Self-blame (∆SASB6), and Self-neglect (∆SASB8) as mediators. All criteria for 
an acceptable model were fulfilled. It is interpreted as the negative self-image 
becomes more positive by a more secure attachment and promotes weight gain. 
In another model rise in Self-love (∆SASB3) seems to be the most important 
variable predicting an increase in CGAS. The path analysis showed that Self-
neglect (∆SASB8) was a mediator and significantly influenced the whole model. 
The conclusion is that path analysis can be used as a complement to validate 
earlier results from different self-report instruments and demonstrates how they 
may be combined with both this multivariate statistical technique and theoretical 
assumptions. The result underlines the importance of a relational perspective in 
the treatment of ED adolescent patients, who need to have a safe base and the 
treatment to be ongoing for a relatively long time to enable new ways of relating, 
developing a positive self-image and leaving the ED as an emotion regulator 
and attachment figure. 
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Introduction
Eating Disorders (EDs) are a great suffering for the patient and 

the family. From many studies and clinical experience, we know that 
genetic, temperamental, and social aspects play a role in causing EDs 
[1]. Communication and relationships are central to human beings 
and contribute to shaping life and personality. Attachment theory 
offers theoretical and empirical models that explain relationships and 
adult functioning [2,3]. According to this theory, children develop 
certain expectations about themselves and others based on their 
experience of communication with their caregivers. This lays the 

foundation for the development of IWM (Internal Working Models) 
[2], which influence psychological functioning and can be categorized 
in different attachment styles. The capability for both proximity and 
separation expand, and both positions gradually get fully accepted 
in a stable and balanced way. Secure attachment promotes the 
ability to identify and describe emotions and to regulate them, so-
called mentalization. Even though it is an innate human capacity, 
it takes considerable environmental input to be fully developed. If 
the individual´s capacity to mentalize is exceeded, and the ability 
to understand the intentions behind actions from self and others 
breaks down, the sensitive individual - often insecurely attached - is 
vulnerable in communicating through action instead of words, even 
towards oneself, so-called somatization [4]. ED patients are found 
to have mainly an insecure attachment [5,6] with difficulties in 
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emotion regulation and mentalization and a perceived negative self-
image, formed in the relational context [7-11]. Lacking good ways 
of handling distress and negative feelings, they attack and control 
themselves and their bodies to endure momentarily, but a negative 
self-image develops. It seems to be a driving force for EDs, when found 
that improving self-image is essential to reduce ED-psychopathology 
[10,11].

Our longitudinal clinical study is based on a theoretical model for 
the treatment of adolescents with ED and their parents with a focus on 
attachment style, measured with the Attachment Style Questionnaire 
(ASQ) and perceived self-image, measured with the self-report 
questionnaire Structural Analysis of Social Behavior (SASB). Self-
image is defined as one´s mental model of oneself. We have earlier 
published two papers on this study [6,10], before and after treatment 
together with the outcome measures; weight gain (BMI) and well-
being (CGAS). In the first study [10] we found significant changes in 
several of the SASB-clusters. The perceived self-image turned from 
negative to positive with higher Self-love (SASB3) and lower Self-
blame (SASB6). 

A positive correlation between change in SASB3 and in the 
significant increase of CGAS after treatment was found, but not to 
BMI. Increased Self-love was an important factor, explaining a variance 
of 26%. In the second study [6], we found adolescent patients scoring 
high on the Insecure/Anxious-related attachment scale, especially 
Need for Approval (ASQ4) before treatment, and they had a significant 
decrease in ASQ4 after treatment. The change was related to one of 
the outcome variables: a significant increase in weight gain (BMI) but 
not to the rise of well-being (CGAS). In summary, we found that this 
treatment model had a positive impact on attachment security and 
perceived self-image, respectively related to significant increases in 
BMI and CGAS. 

In this third current study, we want to demonstrate and deeply 
evaluate how attachment style and perceived self-image interplay and 
how these aspects may statistically affect the outcome variables BMI 
and CGAS. Since our studies have a small sample, we also would like 
to see if the instruments with many factors change coherently, and in 
line with theory, to further validate our findings. For these purposes, 
we apply path analysis. This statistical method makes it possible to 
study the direction of the correlations and many intercorrelated 
variables as in multiple regression. Moreover, by resampling using a 
bootstrapping method, we increase the sample size to n=5000 and can 
calculate maximum likelihood estimates.

Aims 
The main aim of the current study is to further study changes in 

various measures before and after the treatment of adolescent ED 
patients by applying path analysis. Path analysis and bootstrapping 
allow us to study potential relationships between many variables at a 
time and to find the direction of relations between the studied variables 
in order to strengthen the validation of the treatment effect despite 
the small sample size. Another aim is to get a deeper understanding 
of the consequences of the treatment according to attachment style 
(ASQ), perceived self-image (SASB), weight gain (BMI), and well-
being (CGAS), and to apply theoretical perspectives from especially 
attachment theory and interpersonal theory.

Objectives 
Our intention is to find possible path analysis models, considering 

the interchange and direction between attachment style (ASQ) and 
perceived self-image (SASB) related to the clinical symptoms of 
weight gain (BMI) and well-being (CGAS), and to apply theoretical 
concepts to these results to get a deeper understanding of the given 
treatment. 

Materials and Methods
The Context of the Treatment and the Setting of the Study 

A specialized outpatient clinic, from which this study originates, 
was established within the Children and Youth Psychiatric Clinic in 
a medium-sized Swedish town as a day-care unit. The background 
was that the acute inpatient wards at the central hospital (psychiatric 
and pediatric) and the five psychiatric outpatient clinics in the 
region experienced problems in meeting adolescents with ED 
psychopathology desirably and successfully. The patients were often 
stuck in one of the units, and families and staff felt powerless and 
irresolute. 

As a center for the treatment of adolescent ED patients and their 
families and for the evaluation and development of the care this 
specialized unit was established. It was prepared to hold on during 
the whole treatment process, even if other interventions were needed 
temporarily, like hospitalization. The unit should also assist during 
gradual moving back to the outpatient clinic, if there was comorbidity 
and need for a long-term follow-up. A clear, well-documented plan 
was set up, step-by-step throughout the treatment. Regular checkups, 
somatic and psychological, could change the pace of the plan 
according to the needs of the individual patient and her/his family, 
who had their own mini team; one therapist, and two staff members. 

Initially, the treatment was concentrated on connecting with the 
patient and her/his parents to establish good regular eating habits 
at the day-care unit and to handle anxiety after meals to attain full 
nutrition. Parents were instructed to apply the same routines at home. 
In the beginning, the patient spent every weekday at the clinic and 
thereafter with diminishing frequency merely as outpatients. The 
days were structured with four meals, resting by lying down twice, 
and calm activities. The two staff members of the patient’s mini 
team were close and communicating during the day and served as 
support and role models. When the acute somatic phase was over, a 
new therapeutic contract was signed. Based on psychodynamic and 
attachment theories, family therapy - and individual therapy when 
needed - was given together with cognitive elements. No manuals 
were used. The initial self-reports of the family were of good help. 
Joint tutorials were given a whole day every month to all personal 
categories, and evaluation and special training were held every 11th 
week. This intensive outpatient program had a duration of 16 ± 2 
months (mean ± standard error of the mean [SEM]).

Study Design

The current study has an observational cohort design. “Research-
quality naturalistic data” [12] were used, based on a clinical sample of 
ED adolescent patients and their parents without a control group. The 
naturalistic design shows how complex the context was. The patients 
received treatment according to the above account in the intensive 
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outpatient program and were included in the research study between 
May 2004 and May 2010, just a few patients in the beginning when 
the unit was set up.

Participants

The final research sample included 33 patients (3 boys and 30 
girls) between 12 and 17 years, mean age of 15.6 ± 0.7 years (mean 
± standard error of mean [SEM]) at admission. The distribution of 
diagnoses by using DSM-IV-TR (APA, 2000) [13] was as follows; 
Anorexia Nervosa (AN) (n=19; 58%), Eating Disorders Not Otherwise 
Specified of anorectic type (EDNOS-AN) (n=14; 42%).

Measures

The Attachment Style Questionnaire (ASQ) [14] is a 
psychometric self-report instrument for measuring attachment styles 
among adolescents and adults based on attachment theory [2,3]. The 
ASQ was developed to capture common themes in attachment theory, 
such as dependence, trust, and self-reliance, and to assess attachment 
styles in relationships in general. ASQ is suitable for people with 
limited experience in romantic relationships and comprises five scales: 
Discomfort with Closeness (ASQ1) and Relationships as Secondary 
(ASQ2), measuring Insecure/Avoidant-related attachment [15], 
Confidence (ASQ3) measuring Secure-related attachment [15], Need 
for Approval (ASQ4), and Preoccupation with Relationships (ASQ5) 
measuring Insecure/Anxious-related attachment [15]. The five 
ASQ-scales corresponded to Hazan and Shaver´s [16] original three 
attachment styles: Security, Avoidance, and Anxiety/Ambivalence. 
The ASQ questionnaire contains 40 items with answers on a 6-point 
scale, ranging from 1 (totally disagree) to 6 (totally agree). ASQ has 
high validity and reliability, and a Swedish version of ASQ [17] was 
used. 

Structural Analysis of Social Behavior (SASB) [8,18] was used 
to assess interpersonal dimensions – perceived self-image (introject) 
- based on interpersonal theory, circumplex models, and to some 
extent, attachment theory [19]. The long version of the questionnaire 
comprises 36 self-referential statements, framed either positively or 
negatively. The items are constructed to a circumplex model with two 
orthogonal main axes or vectors, “Affiliation” (X-axis) and “Autonomy” 
(Y-axis), containing eight expressions of the two dimensions of 
the model [20]. These two vectors are composed of eight distinct 
clusters, which are assigned positive or negative weights according to 
their position in relation to the intersection of the axes. The SASB-
clusters are the following: Self-emancipation (SASB1); Self-affirmation 
(SASB2); Self-love (SASB3); Self-protection (SASB4); Self-control 
(SASB5); Self-blame (SASB6); Self-hate (SASB7); and Self-neglect 
(SASB8). The items are rated on a scale of 0 (not at all characteristic) 
to 100 (perfectly characteristic) in 10-point increments, indicating the 
degree to which each behavior applies. SASB is a widely used research 
instrument to measure self- and social perception in order to examine 
both interpersonal behaviors and introjected self-image. SASB is also 
clinically used to give meaning to symptoms as anxiety, depression, 
and symptoms in ED-psychopathology. 

Children’s Global Assessment Scale (CGAS) [21,22] is a tool 
used in both research and clinical assessment and can be a useful 
measure of well-being and the overall global functioning and severity 
of disturbance of patients aged 4-20 years. The scale is continuous, 

ranging from 1 (the most impaired level) to 100 (superior level of 
functioning), considering all available information about the child 
(home, school, friends). The scale is separated into 10-point sections 
that are headed with a description of the level of functioning and 
followed by examples matching the interval. The raters identify the 
lowest level of general functioning and well-being during a specific 
period. CGAS is a complement to syndrome-specific scales in 
accordance the distribution of diagnoses by using DSM-IV-TR (APA, 
2000) [13]. CGAS was found to be reliable between raters and across 
time and demonstrated both discriminant and concurrent validity.

Body Mass Index (BMI) is currently used as a measure for 
defining anthropometric measure in a person’s weight in kilograms, 
divided by the square of the person’s height in meters. We used the 
cut-off points of the World Health Organization [23], where the 
normal BMI-values increase with the age of healthy children. 

Procedure

On the first day of treatment, the SASB- and ASQ questionnaires 
were administered to both the adolescent patients and their parents. 
The physical examination of the patients, including weight and height 
was performed after the questionnaires were completed and then 
the BMI was calculated. At the second last meeting before the end of 
the treatment, the same procedure took place. CGAS was performed 
within two weeks of getting to know the patients and again at the end 
of the treatment. Child and Youth psychiatrist diagnosed the patients 
by using DSM-IV-TR [13] at the start and at the end of the treatment. 
The results of the questionnaires were presented in a dialogue with the 
family at the last consultation.

Statistical Analyses 

In this study, we use what is generally described as path analysis. 
Path analysis focuses on the estimation and interpretation of the 
conditional nature (the moderation component) of the indirect and/or 
direct effects (the mediation component) of X on Y in a causal system. 
Path analysis is a kind of extension of regression analysis. There is an 
observed independent variable (X) and a dependent (Y). In the path 
analysis, we used the difference between the first measurement and 
the last to quantify the changes. This change is denoted by the Greek 
letter delta, Δ. 

The problem with many research studies is the correlation between 
the X-variables. Path analysis is a way to solve these problems by 
decomposing the correlation matrix and constructing new variables, 
named mediators. From this procedure, we may find new regression 
coefficients, often called effects. There are direct effects and indirect 
effects. The direct effect is the regression coefficient between the X 
and Y variables. Indirect effects are a series of effects between other 
variables. We selected the X and Y variables as well as mediators 
based on the results of our two earlier studies [6,10]. All variables 
were standardized. We used both Macro C by Andrew Hayes (24) 
implemented in SPSS [25] and the AMOS program [26] to perform 
the path analyses. The two programs complement each other. AMOS 
has a graphic interface for constructing path analysis. The AMOS fit 
model was tested with the Comparative Fit Index (CFI<1; p-values>95) 
and Root Mean Square Residuals (RSMA, values<0.06). We used 
Maximum Likelihood Estimates (MLE) to evaluate regression model 
estimates. We used bootstrapping of the original sample to get large 
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enough samples to use the MLE method. The number of individuals 
resulting from bootstrapping was 5000. We set the significance level 
to p<0.05 and used 95% confidence intervals. 

Results
In our two earlier studies [6,10], we have significant changes 

in the measured variables: Structural Analysis of Social Behavior 
(SASB) and Attachment Style Questionnaire (ASQ) on adolescents 
with ED psychopathology before and after treatment at an intensive 
outpatient program. As reported in the first paper [10], according to 
SASB, we found significant changes before and after treatment among 
adolescents with an ED psychopathology. Significant increases in 
SASB1 (Self-emancipation) (p<0.01), SASB2 (Self-affirmation), 
(p<0.001), SASB3 (Self-love) (p<0.001), SASB4 (Self-protection) 
(p<0.05), and significant decreases in SASB6 (Self-blame) (p<0.001) 
and SASB7 (Self-hate) (p<0.001) were found. There was a positive 
correlation between change in SASB3 and CGAS-score, which rose 
significantly. Increased Self-love (SASB3) was an important factor, 
explaining a variance of 26%. In the second paper [6], according to 
ASQ, only ASQ4 (Need for Approval) of the five attachment scales 
decreased significantly in adolescents (p<0.01) after treatment, which 
correlated inversely to the increase in BMI but not to CGAS. 

Correlations between ASQ, CGAS, and BMI with SASB-
clusters 

In Table 1, we present a reduced correlation matrix of changes 
in variables before and after treatment. As we can see, ∆ASQ4 (Need 
for Approval) correlated significantly with the SASB-clusters; ∆SASB2 
(self-affirmation), ∆SASB6 (self-blame) positively, and ∆SASB7 (self-
hate) and ∆SASB8 (self-neglect) negatively. ∆CGAS correlated with 
four of the ∆SASB clusters: ∆SASB2 (self-affirmation), ∆SASB3 (self-
love), ∆SASB6 (self-blame) and ∆SASB8 (self-neglect) as well as the 
∆BMI. 

In Figure 1, the correlations between all the ∆SASB clusters (1-8) 
are presented. ∆SASB3 (self-love) and ∆SASB8 (self-neglect) had the 
largest number of significant correlations (connections) with other 
clusters. The result indicates that ∆SASB3 and ∆SASB8 may regulate 
other ∆SASBs.

Mediation-path Analysis of Hypothetical Path Models 

We studied several path models using ∆BMI and ∆CGAS as 
dependent variables (Y) in each model. Below, we present all path 

models fulfilling the criteria of a specific path or regression model, 
which is why we show several models of each outcome variable.

Model 1

∆ASQ4 in relation to ∆BMI: One of the best models is path model 
1, according to R-squared (0.475), which is shown in Table 2 and 
Figure 2. R-squared increased from 0.170 to 0.475 in the full model, 
including ∆SASB6 (self-blame), and ∆CGAS as mediators. ∆ASQ4 
(Need for Approval) had the largest total direct effect (-0.728) on 
∆BMI. The ∆CGAS had little direct effect on ∆BMI but contributed to 
the total direct effect on ∆BMI and on the whole model. The criteria, 
i.e., CFI and RSMA, had a high degree of model fitting.

Figure 1: Relationships in the form of correlations between self-image based 
on the change in clusters of the Structural Analysis of Social Behavior (SASB) 
model between before and after treatment, Surface 3. The fat arrows indicate 
the orthogonal relation between the two main dimensions, Affiliation and 
Autonomy. The thin double arrows indicate a significant correlation between 
two clusters at a time. The numbers on the lines are the correlation values.

Table 1: Reduced correlation matrix of changes of variables before and after 
treatment.
 ∆ASQ4 ∆BMI ∆CGAS
∆ASQ4 1   
∆BMI 0,321* 1  
∆CGAS -0,261 0,370* 1
∆SASB1 -0,311 -0,149 -0,024
∆SASB2 -0,714*** -0,026 0,438**
∆SASB3 -0,559*** 0,097 0,582***
∆SASB4 -0,078 0,111 0,202
∆SASB5 -0,068 -0,071 0,119
∆SASB6 0,538*** -0,189 -0,312*
∆SASB7 0,554** -0,184 -0,252
∆SASB8 0,543*** -0,141 -0,491**

*Correlation is significant at the level of 0.05 (2-tailed).
**Correlation is significant at the level of 0.01 (2-tailed).
***Correlation is significant at the level of 0.001 (2-tailed).

Table 2: Path models of relationships between change in ∆BMI (dependent 
variable Y) related to a change in Need for approval (ASQ4), (independent 
variable X) and mediated by self-blame (M1=∆SASB6) and (M2=∆CGAS). All 
beta-values are standardized, (Figure 2).

Variables

Model 1
X=∆ASQ4 Y=∆DBMI M1 M2  
Model 
Parameters   Model fit 

R R2  F p df1 df2 CFI RSMA

0.689 0.475 7.841 0.001 3 26 1.0 0.0
Standardized Total Effects

Path     b SE  p LLCI and 
ULCI 95%

a ∆ASQ4 -----> ∆SASB6 -0.525 0.09  0.001 -1.577
b ∆SASB6 -----> ∆BMI  0,567 0.1  0.01 0.024--2.341
c ∆SASB6 -----> ∆CGAS  -0,325 0.15  0.01 -0.706
d ∆CGAS -----> ∆BMI  0.28 0,14  0.05 0.509
e' ∆ASQ4 -----> ∆BMI  -0.427 0,17  0.01 -2.103
Standardized Direct Effect of X on Y
     -0.728 0.164  0 -1.087
Standardized Indirect Effect of X on Y
Sum of 
products of         

a*b+a*c*d    0.298    0.039--0.479
*: Correlation is significant at the level 0.05 level (2-tailed).
**: Correlation is significant at the level 0.01 level (2-tailed).
***: Correlation is significant at the level 0.001 level (2-tailed).
Abbreviations:  CFI (Comparative Fit Index), RSMA (Root Mean Squared Error of
Approximation). LLCI and ULCI: Lower and Upper Confidence Intervals respectively (95%).
Number of bootstrap samples for percentile confidence 
intervals: 5000.
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Table 2 shows that all beta coefficients were significant in this 
model and within the 95% confidence limits. However, the total effect 
decreased to -0.465, while the significant indirect effect had a reversed 
sign as compared to the direct effect. This may be caused by the high 
correlation between ∆ASQ4 and ∆SASB6, as shown in Table 2. 

Model 2

∆ASQ4 and ∆SASB Clusters as Mediators: In model 2, we 
initially included all eight ∆SASB clusters as mediators. Path model 
2 had a little lower R-squared (-0.459) than path model 1. Only 4 
had significant regression coefficients: ∆SASB2 (self-affirmation), 
∆SASB3 (self-love), ∆SASB6 (self-blame) and ∆SASB8 (self-neglect) 
as mediators. Model 2 had significant regression coefficients (effects) 
in the model as well as within the 95% confidence limits. The total 
direct effect was high, -0.745 (Figure 3). The criteria, i.e., CFI and 
RSMA, had a high degree of model fitting (Table 3). One interesting 
finding in this model (see also Figure 1) is how ∆ASQ4 and the four 
changes in ∆SASB-clusters were connected in specific directions and 
combinations, which will be reflected under “Discussions”. 

Model 3

∆SASB3 in relation to ∆CGAS: The overall best model is Model 
3, which is shown in Table 4 and Figure 4. This model is based on 
the strong univariate linear regression models between ∆CGAS and 
∆SASB3, as previous findings in the literature SASB1 [18]. Thus, 
∆SASB3 (self-love) was defined as the X-variable and ∆CGAS as the 
Y-variable. ∆SASB1 (self-emancipation) and ∆SASB 8 (self-neglect), 
were the only mediators with significant coefficients (effects) in this 
path model. 

The R-square was about half of the explained variance (0.519) 
in the regression model. The standardized coefficients of the total 

Figure 2: Path model of ∆ASQ4 as independent variable (X) and ∆BMI as 
dependent variable (Y) with ∆SASB 6 and ∆CGAS as mediators. The figure 
on the lines depicts standardized beta coefficients (direct effects) (see Table 
2). To simplify the figure, we used two decimals instead of three,  
as in Table 2. 

Figure 3: Path model of ∆ASQ4 as independent variable (X) and ∆BMI as 
dependent variable (Y) with ∆SASB2, 3, 6, and 8 as mediators. The figure on 
the lines depicts standardized beta coefficients (direct effects) (see Table 3). 
To simplify the figure, we used two decimals instead of three, as in Table 3.

Table 3: Path model of relationships between change in BMI (dependent variable) Y) related to change in ∆ASQ4 (independent variable X). Significant mediators 
(M) in the model are self-image-based on ∆SASB2 (Self-affirm, Μ1), ∆SASB3 (Self-love, M2), ∆SASB6 (Self-blame, M3), and ∆SASB8 (Self-neglect, M4), see also 
Figure 3. All beta-values are standardized.

 
 

Variables, Mediators
 
 
 
 

Model 2
X=∆ASQ4 M1 M2  M3  M4 Y=∆BMI Model fit
    Model Parameters   CFI RSMA
R R2 F df1 df2 p  1.0 0.0
0.677 0.459 4.064 5 24 0.01  

 Standardized Total Effects 

Path     b SE p LLCI and ULCI 
95%

a ∆ASQ4 -----> ∆SASB2 -0.718 0.154 0 1.585--0.134
b ∆SASB2 -----> ∆SASB6 -0,35 0.19 0.05 -0.478
c ∆SASB6 -----> ∆BMI -0.55 0.112 0 -0.661
d ∆SASB8 -----> ∆SASB2 -0.397 0.135 0.001 -1.06
e ∆ASQ4 -----> ∆SASB8 -0.476 0.16 0.01 -1.532
f ∆ASQ4 -----> ∆SASB3 0.564 0.144 0.01 0.082--1.532
g ∆SASB8 -----> ∆SASB3 -334 0.155 0.05 -0.483
h ∆SASB3 -----> ∆SASB6 -0.331 0.183 0.05 -0.214
k' ∆ASQ4 -----> ∆BMI -0.465 0.134 0 -1.792--0,210
Standardized Direct Effect ∆ -0.745    
Sum of products of indirect 
effects   ∆ ∆ 0.28    

axbxc=0.53x(-0.35)x(-0.56)=0.07     
exgxhxc=(0.48)x(-0.33)x(-0.33)x(-0.55)=0.03    
fxhxc=x(-33)x(-0,55)=0.18      

*: Correlation is significant at the 0.05 level (2-tailed).
**: Correlation is significant at the level 0.010 level (2-tailed).
***: Correlation is significant at the 0.0001 level (2-tailed).
Abbreviations:  CFI: Comparative Fit Index; RSMA: Root Mean Squared Error of LLCI and ULCI: Confidence Intervals Lower and Upper Percentile Confidence Approximation; LLCI and ULCI, respectively (95%). Number of 
bootstrap samples for the percentile confidence intervals: 5000.
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effects of beta-coefficients were all significant. Moreover, this model 
had a very good fit (CFI=1, RSMA=0). The standardized total effect 
between ∆SASB3 (Self-love) and ∆CGAS was 0.539.

The overall best models for the outcome measures were Model 1, 
Model 2 for the BMI, and Model 3 for CGAS. 

Discussion
This paper is the third of a series of papers investigating how 

perceived self-image (SASB) and attachment styles (ASQ) are related 
to weight gain (BMI) and well-being (CGAS). The current study is 
based on the idea that attachment style and perceived self-image 
are the two main targets for treating adolescent patients with ED-
psychopathology to improve weight gain and global functioning of 
well-being [6,10] before and after treatment at an outpatient clinic. 
The main aim was to further study changes in various measurements 
before and after treatment of adolescent ED patients through exploring 
potential relationships between attachment style (ASQ), perceived 
self-image (SASB), and the outcome variables weight gain (BMI) and 
well-being (CGAS). By applying path analysis, it is possible to study 
potential relationships between many variables at a time and to find 
the direction of relations between the studied variables. Another aim 
of our study was to strengthen the validation of the treatment effect 
by using theoretical perspectives with concepts, especially attachment 
theory and interpersonal theory. 

The two models of Need for Approval (ASQ4) (X) and BMI (Y) 
change both R-squares at approximately the same level. Anyhow, 
Model 1 (Figure 2) had a very simple structure with ∆SASB6 (Self-
blame) and ∆CGAS as mediators. The addition of the mediator 
∆CGAS is small but has a substantial impact on the R-square of the 
model. Our findings indicate that a change in Insecure/Anxious-
related attachment, especially the the scale need for Approval (ASQ4) is 
related to the change in BMI via changes in Self-blame (SASB6) and in 
CGAS, although the contribution of ∆CGAS was small but significant 
[18]. Insecure/ Anxious-related attachment has been found in 
patients with ED psychopathology [5-7]. The SASB-cluster Self-blame 
has also been found to be an important factor in the self-image of ED 
patients [7,21,28] and could be expected to influence the liability to 
gain weight (BMI). When the patients become more secure attached 
their mentalization grows, and self-blame and restrictive eating 
diminish. Our findings are in line with the previous study by Forsén 
Mantilla and colleagues [7], who found that Insecure/Anxious-related 
attachment ASQ4 (X-variable) was related to EDQ (Y-variable) with 
SASB1 (Self-emancipation) and SASB6 (Self-blame) as mediators. A 
major difference is that they used EDQ as a Y-variable and found even 
SASB1 (Self-emancipation) to be a mediator in addition to SASB6 
(Self-blame). These researchers see how the patients relate to their ED 
as an attachment figure. 

According to Bowlby [2], Secure attachment is the key for a child 
to develop a safe and good relationship with their parents as well 
as psychological proximity further on in life. Moreover, according 
to the interpersonal theory, an interpersonal copy process through 
the experience of a new attachment-related style can be introjected 
and change the perceived self-image [19]. Our findings follow both 
attachment theory [29,30] and interpersonal theory [19,31]. 

In Model 2, we initially included all eight ∆SASB-clusters as 
mediators. Only ∆SASB2 (Self-affirmation), ∆SASB3 (Self-love), 
∆SASB6 (Self-blame), and ∆SASB8 (Self-neglect) had significant 
regression coefficients (effects) in this model as well as within the 95% 
confidence limits. The sign was different between the total direct effect 
(-0.728) and the total indirect effect (+0.298) (Figure 3). This finding 

Table 4: Path models of relationships between change in CGAS (dependent variable y) related to change in self-image (based on cluster 3 of SASB), self-love 
(∆SASB3), (independent variable x), and mediated by self-neglect (∆SASB8) and self-mancipation (∆SASB1), (see Figure 1). This model has the highest R2 and a 
very good model fit.

Variables, Mediators
 

Model 1
 X=∆SASB3 M1=∆SASB1 M2=∆SASB8 Y=∆CGAS   

Model parameters Model fit 
R R2 F p df  CFI RSMA
0.717 0.514 6.87 0.001 4  1.0 0.0

Standardized Total Effects Effects   
Path    b SE  p LLCI and ULCI 95%
a1 ∆SASB3 -----> ∆SASB1 0.393 0.092  0.01 0.023 -- 0.411
b1 ∆SASB3 -----> ∆SASB8 -0.523 0.11  0.01 -0.706
a2 ∆SASB1 -----> ∆CGAS -0.307 0,145  0.05 -0.706
b2 ∆SASB8 -----> ∆CGAS -0.258 0,171  0.05 -1.103
c ∆SASB3 -----> ∆CGAS 0.551 0.092  0.001 0.164 -- 0.631
Standardized Direct Effect 539     
Standardized Indirect Effect 0.012     
a1xb1 -0.121 0.039   -0,149 -- 0,003
a2xb2 0.133 0.071   -0,041 -- 0,257

*: Correlation is significant at the level 0.05 level (2-tailed).      
**: Correlation is significant at the level 0.01 level (2-tailed).      
***: Correlation is significant at the level 0.001 level (2-tailed).
Abbreviations:  CFI (Comparative Fit Index), RSMA (Root Mean Squared Error of Approximation). LLCI and ULCI: Lower and Upper Confidence Intervals respectively (95%).
Number of bootstrap samples for percentile confidence intervals: 5000.

Figure 4: Path model of ∆SASB3 as independent (X) and ∆CGAS as 
dependent variable (Y) with ∆SASB1 and 8 as mediators. The figure on the 
lines depicts standardized beta coefficients (direct effects) (see Table 4). To 
simplify the figure, we used two decimals instead of three, as in Table 4. 
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may be explained by the strong correlations between ASQ4 (Need for 
Approval) and ∆SASB2, ∆SASB3, ∆SASB6, and ∆SASB8. Despite the 
reduced total effect, the total effect was fairly good (0.465). One of 
the most interesting aspects of this model is how the SASB-clusters 
form an internal pattern with a certain direction following the ∆ASQ4 
projection on ∆BMI. Interestingly, ∆SASB8 (Self-neglect) is directly 
connected to ∆SASB2 (Self-affirmation), Figure 3. These two SASB 
clusters represent the Autonomy axis and may supervise SASB6 and 
SASB3, respectively. These directions of relations are calculated in the 
path analysis and stem from the correlations in Table 1. 

Interestingly, ∆SASB6 (Self-blame) again has the strongest 
relation to the outcome variable, weight gain (BMI). Self-blame 
has been reported to be involved in ED-psychopathology in several 
studies [7,27,28]. In one of the studies, self-blame was shown to be the 
only predictor of ED symptoms in a 9-year follow-up study [27]. One 
major difference between our study and the referenced study is that 
the outcome variables are different. However, it seems reasonable that 
diminished Insecure attachment and self-blame are involved in eating 
and weight gain during the treatment process. Our results support a 
rather complex model involving eating, weight gain, and improvement 
in anorectic symptoms. The two outcome variables, BMI and CGAS, 
may also be related to the theoretical model of the treatment work. 
Initially, the patient and staff work with basic eating problems, i.e., 
Insecure attachment and distorted self-image. The measures before 
and after treatment may catch the dynamics of the treatment process 
not be found otherwise.

∆SASB3 (Self-love), directed by ∆SASB2 (Self-affirmation), affects 
BMI but also has a major effect on the ∆CGAS, as in Model 3. Thus, 
self-love is important for improvement during treatment. In one 
published study, self-love was reported to display substantial power 
in predicting the outcome of self-image after a 12-month outcome in 
females with eating disorders [28].

To our knowledge, there is no clinical treatment study of 
adolescents that reports self-love and its positive effect on the 
CGAS. It's conceivable that CGAS may be related to ED symptoms. 
The findings of ∆BMI relating to Insecure attachment and ∆CGAS 
relating to self-image, measured by ∆SASB, confirm the validity of 
the study and the effect of the treatment model. The beginning of the 
treatment was concentrated on connecting with the patient and her/
his parents to establish good regular eating habits at the day-care unit 
and to handle anxiety after meals to attain full nutrition. Based on 
a new systematic review [32], the researchers found that mealtime 
assistance provided the patients shows an overall positive effect on 
eating behavior and dysfunctional attitudes. In our clinical study, 
based on psychodynamic and attachment theories, family therapy 
was given together with cognitive elements, and no manuals were 
used. The two staff members of the patient’s mini team were close 
and communicated during the day and served as supporters and role 
models. We believe that the initial treatment with a regular schedule of 
meals and activities is a good help for patients with ED [4-7,10,27,28]. 
Thus, creating a stable and safe atmosphere around the patient while 
eating with a competent person, who is listening and talking with 
the patient, who feels seen and valued. Possibly, the patient becomes 
attached to the person he/she is working with.

The result underlines the importance of a relational perspective in 
the treatment of adolescent ED patients, who need to have a safe base 
and the treatment to be ongoing for a relatively long time. In this study, 
the treatment was going on for more than one year for adolescents, 
which is a long time in a teenager´s life. Many daily events with good 
communication enable new ways of relating, mentalization, emotion 
regulation and the development of a positive self-image. The people 
in the team at the outpatient clinic became new attachment figures 
because of their holding of emotions, containing bad thoughts, and 
the whole clinic became a “holding environment” where everything 
could be said and listened to. The professional people had their eyes 
and ears on their patients, who felt her/his value and meaning in the 
family and at the clinic. The patient's bad somatic state, failure of 
mentalization, and difficulties in affect regulation were replaced by 
emotions and thoughts, as Fonagy and colleagues reflect [33]. Thus, 
the ED psychopathology is no longer needed as an emotion regulator, 
attachment figure, or an unsafe haven [7]. This is in line with Monell 
and colleagues [11], although their patients ranged in age from 16 to 
58 years. 

Conclusions 
The conclusion from this study is that path analysis can be useful 

as a complement to validate earlier results from different self-report 
instruments and demonstrates how they may be combined with both 
this multivariate statistical technique and theoretical assumptions. The 
results of the path analysis combined with bootstrapping strengthen 
the validation of the clinical treatment model. Higher total effects are 
obtained by a considerable increase in the beta coefficients compared 
to the values in the ordinary least squares equations, reported in 
our earlier published studies. The original sample increased a lot by 
bootstrapping. Patterns of change and mutual influence are shown 
by putting together all obtained values of the measures and using the 
path analysis. Nytt stycke summarize the theoretical findings of this 
study, one may express that both improvements in the Affiliation-Axis 
and Autonomy-Axis according to the circumplex model of SASB [8] 
are crucial for the clinical effect on ED-psychopathology. The findings 
of the self-image confirm how weight gain (BMI) and well-being 
(CGAS) correlate to the attachment style Need for Approval (ASQ4), 
which also confirms the validity of the study and the effect of the 
treatment model. The ED-adolescents changed their attachment style 
to a more secure attachment, and their subsequent positive self-image 
reflected changes in BMI and CGAS, respectively. Measures before 
and after treatment have been communicated to the family members 
and have strengthened the insight of the participants in this treatment 
model. Developing relations is fundamental and inner change takes 
time. 

Strengths 
•	 Measures of the patients and the parents before and after 

treatment. 
•	 Significant changes occur towards better health.
•	 The effect of the treatment model shows that attachment theory 

and interpersonal theory are good and meaningful approaches in 
the treatment of adolescents with ED-psychopathology and their 
families. 
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•	 The approach of the staff and the family and individual treatment 
during sufficient time gives a more secure attachment, a more 
positive self-image, increased weight, more well-being, and 
better functioning. 

•	 The statistical findings are in line with theory and validate earlier 
obtained results. 

•	 The relatively long time for the treatment (16 months) is a long 
period for teenagers, and adolescents can change to more secure-
related attachment and a more positive self-image with support 
from an engaged staff. 

Limitations 
•	 The main limitation concerns the rather small sample size, which 

was also the reason why the patients were not stratified into 
different groups according to gender or diagnosis. 

•	 The difference in weight cut-off between anorexia and atypical 
anorexia is questioned by Monteleone and colleagues [34] when 
they found that adolescents with atypical AN diagnosis do not 
differ from those with full AN diagnosis. They may even show 
greater psychopathology. The patients in our study received 
the same treatment irrespective of their diagnoses. The fall-off 
was examined and found with small differences, both in the 
distribution of diagnoses and patterns of attachment. The long-
time-standing result is not at hand, and a follow-up study is 
eligible. Further studies are necessary to explore more deeply the 
connection between attachment and self-image. 

•	 Bootstrapping helped in upgrading the sample size. In the lack 
of ED-specific instruments, BMI, CGAS and DSM were helpful.

Clinical Implications
Attachment theory and interpersonal theory are good and 

meaningful approaches in the treatment of adolescents with ED-
psychopathology and their families, and give a deeper understanding 
of the participants’ communication, its lacks, and its possibilities, when 
taken into consideration in both individual and family treatment. 
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