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The aim of this research was to examine the relationships between variables related to 

sexual desire, disgust sensitivity and psychopathology in women with a history of 

eating disorders using a network approach. Sexual desire, disgust sensitivity and 

psychopathology have previously been associated with each other but the complex 

relationships between them have not previously been examined in women with eating 

disorders. The variables included in the networks were sexual desire, sexual distress, 

sexual inhibition and sexual excitation, disgust sensitivity, body dissatisfaction, 

anxiety, depression, alcohol consumption and demographical variables. The sample 

was population-based and consisted of 966 women. The women were divided in to 

two groups, an eating disorder group and a control group. The connections were 

hypothesized to be more and stronger in the eating disorder group which means a 

higher vulnerability for network activation. Since disgust sensitivity has been 

associated with many of the included variables, the topological position of disgust 

sensitivity was examined in both groups to determine if disgust sensitivity plays a key 

role in women’s sexual function. The networks were estimated separately for the two 

groups and compared. The eating disorder network was not significantly more 

strongly connected, which means that the vulnerability in a network of sexual 

function, disgust sensitivity and psychopathology is not higher for women with an 

eating disorder history. Sexual disgust sensitivity was highly connected in both 

networks and thus seems to play a key role in women’s sexual function. Body 

dissatisfaction was a central variable in the eating disorder group.   

 

 

Keywords: female sexual function, sexual desire, eating disorder, network 

analysis, disgust sensitivity, psychopathology  

Date:  Pages: 40 

  



  Marie-Helen Lindbäck 

Ämne: Psykologi 

Författare: Marie-Helen Lindbäck 

Tittel: Sexuell funktion, äckelkänslighet och psykopatologi hos kvinnor med 

ätstörning: en nätverksanalys.  

Handledare: Sabina Nickull, Marianne Källström  

Svenskt abstrakt:  

 

Syftet med studien var att undersöka förhållanden mellan variabler relaterade till 

sexuell lust, äckelkänslighet och psykopatologi hos kvinnor med en ätstörnings 

bakgrund genom att använda en nätverks metod. Man har i tidigare forskning hittat 

kopplingar mellan sexuell lust, äckelkänslighet och psykopatologi, men de 

komplexa förhållandena mellan dem har inte tidigare undersökts hos kvinnor med 

ätstörningar. Variablerna som inkluderades i den här studien är sexuell lust, sexuell 

ångest, sexuell inhibition och excitation, äckelkänslighet, negativ kroppsbild, 

ångest, depression, alkoholkonsumtion och demografiska variabler. Samplet var 

populationsbaserat och bestod av 966 kvinnor. Kvinnorna delades in i två grupper, 

en ätstörningsgrupp och en kontrollgrupp. Hypotesen var att i ätstörningsgruppen 

skulle kopplingarna vara fler och starkare och det skulle betyda en sårbarhet för 

nätverksaktivering. Eftersom äckelkänslighet har kopplats ihop med många av de 

inkluderade variablerna undersöktes äckelkänslighets topologiska position i 

nätverken för att avgöra ifall äckelkänslighet har en nyckelroll i sexuell funktion 

hos kvinnor. Nätverken estimerades skilt för de två grupperna och jämfördes. 

Kopplingarna var inte signifikant fler eller starkare i ätstörningsgruppen vilket 

betyder att en ätstörningshistoria inte innebär en sårbarhet i ett nätverk av sexuell 

funktion, äckelkänslighet och psykopatologi. Sexuell äckelkänslighet hade många 

kopplingar i båda nätverket vilket indikerar att sexuell äckelkänslighet har en 

nyckelroll i kvinnors sexuella funktion. Negativ kroppsbild var en central variabel 

i ätstörningsgruppens nätverk. 
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1 Introduction 

 

Eating disorders are often long-term conditions resulting in significant psychological 

and physical distress and lower levels of quality of life (American Psychiatric 

Association, 2013; Jenkins et al., 2011). Eating disorders have also been associated 

with problems in sexual functioning (Castellini et al., 2012), such as lower sexual 

desire and more sexual distress (Dunkley et al., 2020; Pinheiro et al., 2010). 

However, research on sexual functioning and especially research focusing on sexual 

desire among women who have experienced an eating disorder is sparse. There is 

also a lack of research with a long-term perspective, focusing on how a history of an 

eating disorder can impact sexual functioning. Sexual function and sexual desire are 

complex phenomena and related to many factors. In previous research both eating 

disorder and sexual functioning have been associated with disgust sensitivity  

(Davey, 2011) and psychological distress  (Hudson et al., 2007; Solmi et al., 2018). 

The complex interrelations between these variables are not fully understood, and no 

research has yet examined the associations between them among women with a 

history of eating disorders. Therefore, in the present study, the aim is to examine the 

associations between sexual desire, sexual excitation and inhibition, sexual distress, 

disgust sensitivity, and psychological distress among women who at some point have 

had an eating disorder and compare these to women who do not have a history of 

eating disorders. To explore the interrelations between the variables, a network 

approach was used. 

 

 

1.1 Women’s sexual function: desire, inhibition/excitation, and distress 

 

Sexual function is associated with quality-of-life measures including general 

happiness and well-being (Laumann et al., 1999; Naeinian et al., 2011). Sexual desire 

is one domain of sexual function (Rosen et al., 2000), and problems with low sexual 

desire are the most common problems in sexual function with an unadjusted 

prevalence of 38.7% (Burri & Spector, 2011; Shifren et al., 2008). It is normal for 

sexual desire to vary across the lifetime, and lower sexual desire is not necessarily 

accompanied by distress. Therefore, it is important to take sexual distress into 
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account when examining sexual desire. The prevalence rates for distress related to 

sexual desire are lower than the prevalence of low sexual desire, as about 10% of 

women with low sexual desire experience sexual distress (Shifren et al., 2008).  

 Theories suggest that there are two separate systems of sexual 

excitation and sexual inhibition underlying sexual desire (Pfaus, 2009). This is called 

the dual control model of sexuality (Bancroft & Janssen, 2000), and postulates that 

the degree of sexual arousal depends on the activation in the sexual excitation and 

sexual inhibition systems (Bancroft & Janssen, 2000; Carpenter et al., 2008). It is 

suggested that high levels of sexual inhibition and low levels of sexual excitation 

may be associated with a pronounced vulnerability to sexual dysfunction, whereas 

low levels of sexual inhibition may relate to high-risk sexual behavior (Bancroft & 

Janssen, 2000). There are empirical observations confirming this, and it has been 

shown that high sexual inhibition is associated with elevated scores on measures of 

sexual dysfunction and that lower sexual excitation and higher sexual inhibition 

correlates with reported sexual problems (Carpenter et al., 2008; Sanders et al., 

2008). Low sexual interest or desire was one of the domains of sexual problems that 

correlated most with sexual excitation and inhibition (Sanders et al., 2008). In a 

study on sexual well-being in older women, sexual inhibition was found to predict 

sexual distress, whereas sexual excitation did not predict sexual distress (Bell & 

Reissing, 2017).  

 

 

1.1.1 Eating disorders and sexual function.  

 

In previous research, anorexia nervosa and bulimia nervosa have been linked to 

problems in sexual function (Castellini et al., 2012). More than half of women with 

an eating disorder have reported decreased sexual desire (Pinheiro et al., 2010), and 

both women suffering from anorexia nervosa and bulimia nervosa have reported 

lower levels of satisfaction from their sexual experiences when compared to healthy 

controls (Wiederman, 1996). There is, however, a lack of studies on the associations 

between eating disorders and sexual function.  

There is some research on the association between body dissatisfaction 

and sexual function, and negative body image has been associated with less sexual 

pleasure and more sexual problems (Sanchez & Kiefer, 2007). Women have reported 
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body dissatisfaction negatively affecting their level of desire (Sanchez & Kiefer, 

2007), and body dissatisfaction has been associated with higher levels of sexual 

inhibition (Kilimnik & Meston, 2016). In a study by Gunst et al. (2018) on the 

effects of changed levels of sexual desire on sexual function, where a network 

approach was used, body dissatisfaction was more influential in the networks of 

women with changes in sexual desire over time.  

 

 

1.2 Disgust sensitivity 

 

In the present study, three domains of disgust sensitivity are included based on the 

model by Tybur et al. (2009): 1) sexual disgust (disgust sensitivity towards sexual 

acts); 2) pathogen disgust (disgust sensitivity towards stimuli linked to infectious 

agents); and 3) moral disgust (disgust sensitivity towards social norm violators). 

Eating disorders have in previous research been associated with disgust sensitivity, 

however, the research is partly non-conclusive. Some studies have found higher 

disgust sensitivity among groups of women with eating disorders, especially disgust 

sensitivity concerning food and the body, but a higher general disgust sensitivity has 

not been found  (Troop et al., 2000; Troop et al., 2002). One study, however, found 

that heightened disgust sensitivity correlated with negative body image (Spreckelsen 

et al., 2018), and another study found that the relationship between disgust sensitivity 

and eating disorder symptoms did not persist when controlling for trait anxiety or 

anxiety sensitivity, indicating that disgust sensitivity may not be independently 

linked to eating disorder symptomology (Davey & Chapman, 2009). It is, however, 

postulated that anxiety and disgust are tightly linked and may overlap, as both 

facilitate avoidance, and it has been argued that the one may elicit the other (Davey, 

2011). Studies on non-clinical samples did not find a relationship between disgust 

sensitivity and eating disorder symptoms (Mayer et al., 2008; Muris et al., 2000). 

Disgust has also been associated with sexual dysfunction. De Jong et al. 

(2010) have theorized that disgust may play a key role in sexual dysfunction given 

that disgust may disrupt sexual arousal. In a study by (Andrews et al., 2015), they 

experimentally tested this hypothesis and found that those primed to experience 

disgust experienced lower levels of arousal when viewing sexually explicit images.  

De Jong et al. (2013) also postulated that disgust sensitivity could lead to sexual 
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inhibition, which could outweigh sexual excitation and subsequently lead to sexual 

problems. Associations between disgust sensitivity and sexual desire require more 

research, however, some observations have been made. For example, in hypoactive 

desire disorder, disgust-related appraisals were often reported (Carnes, 1998). In an 

experimental study, examining women with sexual interest/arousal disorder, the 

women experienced more disgust when viewing erotic images compared to controls  

(DePesa & Cassisi, 2017). Moral disgust sensitivity has also been suggested to be 

associated with sexual function in the sense that one may have internalized cultural-

based rules suggesting that, for example, a sexual activity is immoral and therefore 

this activity elicits feelings of disgust (de Jong et al., 2010). Since disgust sensitivity 

has been associated with psychopathology (mainly anxiety disorders and eating 

disorder) and is associated with sexual function, disgust sensitivity may play a key 

role in sexual function among women with eating disorders and may also be a key 

link between sexual function and psychological distress. However, to my knowledge, 

there is to date no research examining these associations.  

 

 

1.3 Psychological distress 

 

Psychological distress is associated with eating disorders, problems in sexual 

function and disgust sensitivity. Among eating disorder patients, there is high 

comorbidity with other psychiatric disorders (Hudson et al., 2007), and depression, 

anxiety and substance dependence are the most common comorbid diagnoses 

(Hudson et al., 2007). The comorbid conditions in eating disorders (depression, 

anxiety, and alcohol abuse) are all also associated with sexual function (Sobczak, 

2009; Waldinger, 2015). Anxiety and depression have been associated with sexual 

distress  (Shifren et al., 2008), and anxiety and depression as well as worrying and 

mood instability have been reported more often among women with low sexual 

desire (Hartmann et al., 2002; Phillips Jr & Slaughter, 2000). Additionally, the 

relationship between anxiety/depression and sexual interest/response, has been 

shown to be mediated by sexual excitation as higher levels of sexual excitation are 

associated with lowered effects of anxiety and depression on sexual interest and 

arousal (Lykins et al., 2006). Among women with an anxiety disorder, higher sexual 

inhibition has been reported (Dèttore et al., 2013), and symptoms of depression has 
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also been shown to correlate with sexual dysfunction among women with bulimia 

nervosa (Gonidakis et al., 2015). 

 

 

1.4 Demographical correlates 

 

Other correlates associated with eating disorders and sexual functioning are 

relationship status, age, and having children. The age of onset of eating disorders is 

usually in adolescence or early adulthood (Volpe et al., 2016), however, eating 

disorders and disordered eating behaviors are conditions that may persist across the 

lifespan (Fulton, 2016). Out of those diagnosed with and eating disorder 50-70 

percent recover (Wade et al., 2006), although also after recovery from an eating 

disorder, psychological distress and social problems have been reported (D’Abundo 

& Chally, 2004). Age is also related to sexual function as the level of sexual desire 

and sexual distress varies with age. Older age has been associated with lower levels 

of sexual desire, whereas sexual distress accompanying low sexual desire decreases 

in elderly women (Shifren et al., 2008). Relationship status is also related to sexual 

function, as lower sexual desire has been reported among women in relationships 

compared to single women (Pereira et al., 2013). Eating disorders and relationship 

status are also associated as eating disorders and eating disorder behaviors have been 

associated with difficulties in intimate and romantic relationships (Arcelus et al., 

2012).  Insecure attachment and interpersonal problems are more common among 

women with an eating disorder, and the link was also present in women who 

previously had eating disorder problems (Broberg et al., 2001). Also having children 

can impact disordered eating, as having children has been associated with a greater 

decrease in disordered eating compared to women who did not have children (von 

Soest & Wichstrøm, 2008). Additionally, women with more children have lower 

sexual desire (Witting et al., 2008). 

There are complex relationships between eating disorders, sexual 

function, disgust sensitivity, psychological distress and the demographical correlates 

presented above. In network analysis several variables can be included and the 

complex relationships between them can be examined.  
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1.5 A network approach to psychopathology  

 

The network approach to psychology has gained a great deal of attention in recent 

years (Borsboom, 2017). The network approach offers insight into psychological 

phenomena (e.g., personality or depression) given the complexity of psychological 

phenomena and comorbidity of mental disorders (i.e., when symptoms are shared 

between different mental disorders; see e.g., Cramer et al., 2010). In psychological 

network theory, the symptoms in themselves are seen as the causes and components 

that make up the mental disorder rather than the disorder being a latent factor that is 

causing the symptoms. It gives a dynamic rather than a static view of psychological 

phenomena and mental disorders (Bringmann & Eronen, 2018). Network 

methodology has successfully been applied to a variety of empirical psychological 

data, for example eating disorders (Levinson et al., 2018) and sexual dysfunction 

(Gunst et al., 2018). An example on how network theory could explain eating 

disorders is that for example overvaluation of weight could lead to fear of weight 

gain, which could lead to restriction, which then could lead to binging, which could 

lead to purging, and so on. These individual eating disorder symptoms could, if the 

connections between them are strong enough, create a negative feedback loop so that 

the symptoms sustain each other even if the event that triggered them is no longer 

present. For example, in the case of eating disorders, fear of weight gain could 

trigger a loop of restricting, binging, and purging that sustain itself even if fear of 

weight gain is no longer present. This phenomenon is called hysteresis, however, 

hysteresis only occurs in strongly connected networks. In networks with weak 

connections, the loop does not persist after the triggering event is over (Borsboom, 

2017). 

 According to network theory, there might be individual differences in 

the resilience and vulnerability to symptom networks being activated (Borsboom, 

2017). There are inter-individual differences in how strongly people experience 

symptoms and how strongly their symptoms affect other symptoms. These 

differences could theoretically result from genetic risk factors, psychosocial risk 

factors, or any learning experiences which affect the degree to which individual 

symptoms tend to reinforce each other. For some, when they experience a symptom, 

the symptom has a strong effect on another symptom which then activates other 

symptoms to which it is connected. The strength of the connections between 
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symptoms can also differ within a network, making some symptoms more strongly 

connected which creates clusters in a network (Borsboom, 2017). When there are 

fewer and larger clusters within a network, the connections are also stronger between 

symptoms. It has been hypothesized that when symptoms have stronger connections 

to other symptoms, the risk of network activation and consequently developing 

mental disorders is higher. There is support for this hypothesis from both population-

based and clinical studies (Cramer et al., 2016; Wichers et al., 2016).  

In network theory, connections (most often correlations or partial 

correlations) between variables are called “edges”, and the variables or symptoms in 

a network are called “nodes”. In cross-sectional data, edges typically portray partial 

correlations (i.e., when calculating the correlations between variables, variance 

contributed by all other variables in the network are controlled for, see (Epskamp & 

Fried, 2018). The absence of a partial correlation between two nodes indicates that 

the nodes are conditionally independent, and a possible connection can be explained 

by other nodes in the network (Epskamp & Fried, 2018). 

In a network, you can also estimate which nodes are more central than 

others. A central variable has strong connections to other variables in the network 

and may therefore strongly affect other symptoms in the network (Bringmann et al., 

2019). Centrality measures that are suited for psychological networks are degree and 

strength (Bringmann et al., 2019). Degree centrality is the sum of nodes directly 

connected to a node, and strength centrality is the sum of the absolute edge weights a 

node is connected to (i.e., the sum of the partial correlation coefficients directly 

connected to a node).   

 

 

1.6 Aims and hypotheses   

 

The aim of the present study was to investigate how a network with variables of 

sexual desire, sexual distress, sexual excitation and inhibition, disgust sensitivity, and 

psychopathology differs between a group of women who had reported having had an 

eating disorder and a control group of women without a history of eating disorders. 

Networks will be estimated for each group separately, and then compared and 

interpreted. The relevant variables included in the network that are known to 

correlate with eating disorders, sexual desire, and psychopathology were: sexual 
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desire, sexual distress, sexual inhibition, sexual excitation, disgust sensitivity, body 

dissatisfaction, alcohol consumption, depression, anxiety, relationship status, number 

of children, and age.  

The present study was in part exploratory because I aimed to identify 

structural differences in the networks. Correlations that form in the eating disorder 

group but not in the control group were especially of interest. I was also interested in 

variables with high centrality as well as investigating whether clusters of variables 

could be detected in the networks.  The results from the present study can give 

insight into the nature of associations between sexual desire, sexual distress, disgust 

sensitivity, and psychopathology in women with an eating disorder background and 

be used to further generate hypotheses for future research.  

Identifying connections that are present even when the eating disorder 

is no longer active can give an understanding of how an eating disorder can affect 

connections between sexual function and psychopathology on a long-term basis. We 

know that eating disorders predispose for other types of psychopathology and sexual 

dysfunction, but we do not know how psychopathology and sexual function interact 

in women with a background of eating disorders. Given that disgust sensitivity has 

been associated with both eating disorders, sexual function, and psychopathology in 

general, I aimed to explore disgust sensitivity’s topological position in the networks 

and examine if disgust has high centrality in our networks and could subsequently be 

a key link between psychopathology and sexual dysfunction.  

I formulated some specific hypotheses for the analyses:  

1) The networks differ in structure and in overall strength of the connections 

between the groups, so that there are more connections in the network of the 

eating disorder group and the connections are higher in magnitude.  

2) There are fewer clusters in the eating disorder network (i.e., the nodes of women 

with an eating disorder background are more broadly connected to each other and 

form fewer subnetworks).  

3) Disgust sensitivity has higher centrality in the eating disorder group compared to 

the control group.  
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2 Method 

 

2.1 Participants  

 

The network analyses in the present study were performed on a sample of 966 

women between the ages of 18 and 58 years (M = 30.2, SD = 8.2). The sample was 

obtained from the Genetics of Sexuality and Aggression project, a population-based 

Finnish study conducted at Åbo Akademi University (for more information on the 

GSA study and previous data collections, see (Tybur et al., 2020). The board of 

research ethics at Åbo Akademi University gave a favorable review of the research 

plan describing the data collection, and all participants gave their written, informed 

consent. The sample for this analysis was taken from the third data collection 

conducted in 2019.  

The sample originally consisted of 6,105 women. There were 737 

women who had missing data on the grouping variable (i.e., the eating disorder 

questions) and were therefore excluded because they terminated their participation 

prior to responding to these questions. Since network analysis requires full 

information, an additional 18 participants with missing data on other variables were 

excluded. Those who were registered as women in the population registry but 

reported not identifying themselves as women (n = 50) were excluded, as the focus 

of the present study was on female sexual function. One individual per family was 

selected randomly to correct for familial dependency (the sample originally consisted 

of twins and sisters of twins), resulting in exclusion of 1,219 women. To allow for 

statistical comparison between the groups, the two groups were made equal in size, 

resulting in exclusion of 3,115 women, and a final sample of 966 women.  

 

 

2.2 Measures 

 

Eating disorder background. The participants were divided into two groups 

depending on their answers on the dichotomous questions “Have you ever suffered 

from anorexia nervosa?” and “Have you ever suffered from bulimia nervosa?”. 

Participants who answered positively to either or both questions were assigned to the 
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eating disorder group (ED group), and those who responded negatively to both 

questions were assigned to the control group. 

Sexual desire. Sexual desire was measured with the desire subscale from The 

Female Sexual Function Index (FSFI; (Rosen et al., 2000). The index measures 

sexual function during the last four weeks. The desire subscale consists of two items: 

“Over the past 4 weeks, how often did you feel sexual desire or interest?” and “Over 

the past 4 weeks, how would you rate your level (degree) of sexual desire or 

interest?”. The answers were given on a 5-point Likert scale where scores range from 

1 to 5 and higher scores indicate higher levels of sexual desire. The sum scores for 

the subscale were calculated with the recommended method by Rosen and colleagues 

(2000). The desire domain in the FSFI has shown to have good reliability and 

validity (Rosen, et al., 2000). The desire subscale had good internal consistency in 

the present study (α = .84).  

 

Sexual distress. The Female Sexual Distress Scale (FSDS; (Derogatis et al., 2002) 

was used to measure sexual distress. The original scale consists of 12 items. In the 

present study, an abbreviated version of seven items was used (see Witting et al., 

2008). The instrument measures sexually related personal distress, guilt, stress, 

inadequacy, regret, embarrassment, and dissatisfaction during the past 30 days. The 

answers were given on a Likert-scale ranging from 1 to 5, where higher scores 

indicate more sexual distress. Sum scores for the scale were calculated. In previous 

studies, the FSDS has been shown to have good psychometric properties  (Derogatis 

et al., 2008; Derogatis et al., 2002) and in the present study the scale showed 

excellent internal consistency (Cronbach’s α = .90).  

Sexual inhibition and excitation. To measure sexual inhibition and sexual 

excitation the short form of the sexual inhibition/sexual excitation (SIS/SES) scales 

was used (Carpenter et al., 2011). The short form consists of 14 items measuring one 

factor of sexual excitation and two sexual inhibition factors concerning worries of 

sexual performance failure (e.g., “when I have a distracting thought I easily lose my 

arousal”) and worries of negative consequences of sexual interaction (e.g., “If I 

realize there is a risk of catching a sexually transmitted disease, I am unlikely to stay 

sexually aroused”). The answers were given on a 4-point Likert scale, where higher 
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scores on SES indicate higher sexual excitation and higher scores on the SIS indicate 

higher sexual inhibition. Sum scores for the three scales were calculated. The short 

form has exhibited adequate test-retest reliability in a sample of women (Carpenter et 

al., 2011), and internal consistency in the current sample for the three subscales 

ranged from questionable to acceptable (α = .67 – .78). 

Depression and Anxiety. Depression and anxiety were measured using the 

depression and anxiety dimensions of the Brief Symptom Inventory-18 (BSI) 

(Derogatis & Melisaratos, 1979). The inventory consisted of six questions measuring 

depression and anxiety symptoms respectively, during the last 7 days. The answers 

were given on a 5-point Likert scale ranging from “Not at all” to “Extremely”, where 

higher scores indicate more symptoms. A sum score was calculated for each of the 

two subscales where higher scores indicated more symptoms. The BSI-18 has shown 

good psychometric properties in previous studies (Derogatis & Savitz, 2000). Both 

measures showed good internal consistency in the present study (depression: α =. 87, 

anxiety: α = .88). 

Alcohol use. Alcohol Use Disorders Identification Test – Consumption (AUDIT-C; 

(Bush et al., 1998) was used to measure alcohol use. A sum score of the three items 

was calculated where higher points indicate a higher and more hazardous alcohol 

consumption. The AUDIT-C is a frequently used abbreviation of the AUDIT and in 

previous studies it has been adequate in detecting problematic alcohol use and shown 

to be a valid and reliable screening tool (Bradley et al., 2007; Moehring et al., 2019). 

Internal consistency for the AUDIT-C in this study was questionable (α = .68), as is 

expected when a measurement consists of few items.  

Disgust sensitivity. The participants’ disgust sensitivity was measured with the 

Three-Domain Disgust Scale (TDDS; (Tybur et al., 2009). The scale consists of 21-

items measuring pathogen disgust (e.g., stepping in dog poop), sexual disgust (e.g., 

hearing two strangers having sex), and moral disgust (e.g., deceiving a friend). The 

participants rated the level of disgust for actions and situations on a 7-point Likert 

scale ranging from “not at all disgusting” to “extremely disgusting”. Sum scores for 

each of the three subscales were calculated, with higher scores indicating higher 

disgust sensitivity. Previous research has shown good psychometric properties for the 

pathogen and sexual disgust scale, whereas the moral disgust scale has shown 
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satisfactory psychometric properties (Olatunji et al., 2012). The internal consistency 

for the three subscales in the present study were acceptable (α = .77 – .78).     

Body dissatisfaction. Body dissatisfaction was assessed with questions from the 

body image subscale from the Derogatis Sexual Functioning Inventory (DSFI;  

(Derogatis, Leonard R., 1975). The body image scale includes 10 gender-neutral and 

5 gender-specific items. The 10 common items and one gender-specific item “my 

body looks shapely and well proportioned” were included in the analysis. A sum 

score for the 11 items were calculated and higher scores indicate more body 

dissatisfaction. The answers were given on a 5-point Likert scale. The DSFI has 

demonstrated good validity and reliability in previous studies (Daker-White, 2002). 

In the present study, the internal consistency for the scale was acceptable (α = .76) 

Relationship status. The participants’ relationship status was included in the 

analysis. There were three possible answers to the question “Are you in a 

relationship?”: “not in a relationship”, “I have a sexual partner but I am not in a 

relationship” and “I am in a romantic relationship”. For this study, the interest was 

primarily in the component of a stable relationship and the ability to form a deep 

relationship; therefore, the “I have a sexual partner but I’m not in a relationship” 

option was labelled as not in a relationship, making the relationship status variable 

binary.   

Other measures. The participants’ number of biological children was included in 

the analysis as well as the age of the participants at the time of the data collection. 

The age of the participants was collected from the Finnish population registry.  

 

 

2.3 Statistical analyses  

 

2.3.1 Data preparation 

 

IBM SPSS statistics 26 for windows (IBM Corp, 2019) was used to prepare the data 

for the network analyses. Sum scores were calculated for each scale. The participants 

who reported at some point having either anorexia nervosa or bulimia nervosa were 

grouped into the eating disorder group and the remaining women into a control 
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group. The two groups will hereafter be called the ED group and the control group. 

The control group was made equal in size to the ED group, because the groups 

needed to be equal in size to allow for quantitative comparison of the networks. This 

was done by selecting a random sample of 483 from the control group which is the 

same number of participants as in the ED group.  

Correlations were calculated between the grouping variable and the 

other variables to check for strong correlations, since strong correlations could lead 

to uncontrolled dependency in the analysis. Descriptive statistics were calculated for 

both groups and differences in group means were analyzed using a t-test. Effect sizes 

for the differences in group means was calculated with Cohen’s d. For the binary 

relationship status variable difference in frequencies were calculated using a chi-

square test.  

 

 

2.3.2 Network analyses  

 

The analyses were conducted using the free software environment R 3.6.1 and R 

studio version 1.2.335 (R Core Team, 2018) as well as the free packages mgm 

(Haslbeck, Jonas M. B. & Waldorp, 2020), qgraph (Epskamp et al., 2012), bootnet 

(Epskamp et al., 2018), igraph (Csardi & Nepusz, 2006), and 

NetworkComparisonTest (Van Borkulo et al., 2017). The code to all the R-analyses 

and the associated outputs can be found in the appendix. Separate Mixed Graphical 

Models (MGM, Haslbeck & Waldorp, 2020) were estimated for the two groups. In 

an MGM network the relationship between two variables is calculated according to 

the distributional assumptions of the variables (i.e., continuous, ordinal, or 

categorical). All the relationships in this MGM network are pairwise interactions 

(i.e., k=2, interactions). For two continuous variables, a partial correlation is 

calculated, controlling for all other variables in the network, which means that an 

absence of an association indicates that the variables are conditionally independent 

when controlling for all other variables. An association between a categorical 

variable and a continuous variable is estimated through multinomial regression, 

where the first category of the nominal variable is the reference category. When 

estimating the association, all other variables in the network are held constant. In the 

current analysis, only one categorical variable with two categories was included. 
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Consequently, the relationship between the categorical and a continuous variable is a 

regression coefficient representing how much the continuous variable increased or 

decreased from category 1 to 2 (Haslbeck & Waldorp, 2020). In the network, the 

variables are represented as nodes and the relationships between the variables are 

represented as edges. The magnitude of the edges is represented by edge weights (the 

wider the edge the higher the correlation coefficient; Epskamp & Fried, 2018).  

 

Network estimation. Partial correlations in a sample are never exactly zero. 

Consequently, the estimated network can contain weak spurious edges that do not 

occur in the true network. To minimize these type one errors, Extended Bayesian 

Information Criterion model selection (EBIC; (Foygel & Drton, 2010) was used. The 

software estimates several models with varying sparsity and chooses the best-fitting 

model according to the EBIC. In the EBIC model, the hyperparmeter γ (gamma) 

controls for the preferred level of simplicity. When the hyperparameter is higher, 

more of the near zero edges shrink to zero. The hyperparameter was selected to γ = 

0.5, as is suggested in the network methodology literature, so that true edges are 

rather excluded than spurious ones included, that is, more parsimonious networks are 

preferred. (Epskamp & Fried, 2018; Foygel & Drton, 2010).  

 The visualization of the network was created with the Fruchterman-

Reingold algorithm in the qgraph package. The algorithm places nodes that are 

connected closer together and the nodes that are not connected further from each 

other. An average layout between the two networks was chosen so that the nodes 

have the same placements in both the networks, thus making visual comparison 

easier. Nodewise predictability (Haslbeck & Waldorp, 2018) for each node was also 

calculated and visualized with a pie chart surrounding each node. Nodewise 

predictability means how much of one node’s variance is explained by the nodes 

connected to it. High predictability means that most of the node’s variance can be 

predicted by the nodes directly connected to it. This is true for the continuous 

variables, however, for the categorical variables nodewise predictability is estimated 

through correct classification (Haslebeck & Waldorp, 2018). The predictability is 

derived from the margin of correct classification that is above the trivial probability 

of a given condition, irrespective of other nodes. So, if the probability of being in a 

relationship is 0.6, then if the classification is correct 60 percent of times the 

variables in the network have not added anything to the predictability. However, if 



 Marie-Helen Lindbäck 15 
 

the proportion of correct classifications is above 0.6 the variables in the network 

have added to the predictability. For the binary variable, the pie chart is black and 

gray, and the black color represents the proportion of correct classification that is 

trivially predicted, and the gray color represents the proportion of correct 

classification that is above what was trivially predicted, and thus the proportion that 

other nodes in the network contributed to.  

 

Network centrality and stability. To further analyze the importance of nodes in the 

network, centrality strength was calculated. Strength centrality is the centrality index 

that has shown to be of most relevance in psychological data (Bringmann et al., 

2019). Strength centrality is the sum of the edge weights directly linked to a node. A 

node with high centrality has high predictive power in the network (Epskamp et al., 

2018). Bootstrapped strength estimates were also calculated for both networks to 

examine the stability of the strength estimate in case-dropped subsamples of the data. 

Case-dropping subset bootstrap means that the number of cases (e.g., 

observations/persons) in the data set are reduced and the strength estimate is re-

calculated. Next, a correlation is calculated between the original strength estimate 

and the strength estimate from the subset. The correlation stability coefficient (CS-

coefficient) represents the maximum percentage of cases that can be dropped for the 

lower point of the 95% confidence interval of correlation to be 0.7 or higher. If the 

correlation of the strength estimate drastically dropped from the original estimate, it 

would indicate that the node strength estimates are unstable and prone to error. 

According to Epskamp et al. (2018), the CS-coefficient should preferably be above 

0.5 and at least above 0.25.   

The accuracy of edge-weights was estimated by estimating 

bootstrapped 95% confidence intervals. Large overlapping confidence intervals, 

where the estimated edge weights varied considerably over the bootstrapped samples, 

indicate an unstable network. The results were visualized in an edge-stability plot. 

Furthermore, the bootstrapped edge differences were calculated and visualized in an 

edge significance plot. The edge significance calculations estimate whether the edges 

within the network are significantly different from each other. The edge significance 

does not estimate if an edge is significantly different from zero, as the edges are 

significantly different from zero already when they are included in the network due 

to the regularization method used when estimating the networks.  
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Network comparison. To compare the two networks with each other the Network 

Comparison Test (NCT; van Borkulo et al., 2017) was used. The NCT compares 

networks through permutation testing. The NCT tests for four potential differences 

between the networks. First, it tests if the networks differ in their structures (i.e., the 

nature and strength of the edges). Second, it tests if the networks differ in global 

level of connectivity (i.e., the sum of absolute edge weights). If the networks 

significantly differ in overall structure, the third test can be calculated. This tests for 

differences in strength of specific edges of interest, and to correct for multiple tests a 

false discovery rate (FDR) correction was used. And lastly, differences in strength 

centrality were tested.  

  

Network clusters. Cluster analysis was used to analyze if one or more distinct 

clusters of nodes were formed in the networks. These clusters of nodes represent 

strongly connected subnetworks in the larger networks. In a network with fewer 

clusters, a node has stronger connections to more nodes in the network and network 

activation spreads more effectively. A cluster of nodes may also be indicative of a 

latent variable causing the connection between the nodes in the cluster (Golino & 

Epskamp, 2017). The network clusters were calculated using the spinglass algorithm 

implemented in the igraph-package (Csárdi & Nepusz, 2006; Werner, 2018). The 

Spinglass algorithm can give different results on the same sample, therefore, the 

algorithm was run 1000 times. The consistency across the results was examined 

using the ComDet function  (Werner, 2018), and the median outcome of the 

calculations was used. The ComDet function is not yet published as an R-package 

but has previously been used in published research (e.g., see Djelantik et al., 2020).  

 

 

3 Results  

 

3.1 Descriptive statistics, correlations, and pairwise comparisons  

Descriptive statistics for all included variables for both the ED (n = 483) and the 

control group (n = 483) can be found in Table 1. When analyzing differences 
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between group means of the ED group and control group for all the variables 

included in the networks, some significant differences were detected. There were 

significantly higher rates of depression, anxiety, body dissatisfaction, and sexual 

distress in the ED group. However, the effect sizes were all small. The ED group did 

not have higher rates of disgust sensitivity than the control group, on the contrary, 

both moral and sexual disgust sensitivity were higher in the control group. The 

number of participants who were in a relationship did not significantly differ 

between the groups (x2(1, n = 966) = .31, p = .58). 

 

Table 1  

Descriptive Statistics for the Eating Disorder Group and the Control Group   

 Control group  ED group 
    

 M (SD)  M (SD)  t-value  Cohen’s d 

Depression 12.45 (5.35)  14.39 (6.12)  5.25***  0.38 

Anxiety 11.16 (4.79)  13.29 (5.83)  6.21***  0.42 

Alcohol 

consumption 

3.61 (2.29)  3.78 (2.43)  1.11  0.06 

Pathogen disgust 31.32 (8.02)  31.5 (7.71)  0.35  0.01 

Sexual Disgust 26.76 (8.66)  26 (8.75)  1.35  0.10 

Moral Disgust 39.68 (6.7)  38.83 (6.71)  1.98*  0.16 

Body dissatisfaction 27.18 (7.17)  28.84 (7.54)  3.51***  0.23 

Sexual desire 3.23 (1.1)  3.41 (1.14)  2.49*  0.11 

Sexual excitation 13.74 (3.55)  13.87 (3.59)  0.54  0.07 

SIS performance  9.94 (2.33)  9.98 (2.27)  0.24  0.05 

SIS consequence 12.07 (2.75)  12.04 (2.51)  0.20  0.00 

Sexual distress 14.94 (5.88)  16.08 (5.97)  2,99**  0.23 

Number of children 1.83 (1.24)  1.61 (1.06)  3.06**  0.10 

Age 30.79 (1.24)  29.07 (7.46)  3.38***  0.15 

Note. M = mean; SD = standard deviation; SIS = sexual inhibition scale; ED group = 

have at some point had an eating disorder or have currently; control group = have 

never had an eating disorder; * p < .05, ** p < .01, *** p < .001  
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3.2 Network comparison test (NCT)  

 

There was no significant difference between the networks in global strength or 

structure when running the NCT. The non-significant difference in global strength 

was S = 0.146, p = .811, and the non-significant difference in structure was M = 

0.246, p = .275. No individual edge displayed any significant difference in structure, 

and no individual node displayed any significant difference in strength centrality. 

 

 

3.3 Strength centrality and stability  

 

In Figure 1, the strength centrality estimates for the nodes are plotted. The stability of 

the strength centrality estimate was calculated through case-dropping subset 

bootstrap (see Figure 2 for the control group, and appendix chapter 6.1 for the ED 

group). The CS-coefficient for the ED group was good (0.52) and for the control 

group, it was slightly below the preferred limit (0.44). Since the CS-coefficient was 

slightly below the preferred limit the strength estimates should be interpreted 

carefully. The strength estimate for the nodes were similar in both networks, and the 

nodes with the highest strength centrality in both networks were depression, sexual 

disgust sensitivity, anxiety, and sexual excitation. The sexual desire node and the 

body dissatisfaction node had slightly higher strength centrality in the ED group 

compared to the control group. The node-strength significance test showed that in 

both networks, depression and sexual disgust had significantly higher strength 

centrality than most other nodes. For the node-strength significance tests see 

appendix 6.3. 
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Figure 1. Strength centrality indices for the ED and control group. Dep = depression, 

Anx = anxiety, Alc = alcohol consumption, DsgP = pathogen disgust sensitivity, 

DsgS = sexual disgust sensitivity, DsgM = moral disgust sensitivity, Body = body 

dissatisfaction, Desire = sexual desire, SES = sexual excitation scale, SISp = sexual 

inhibition scale concerning worry of performance failure, SISc = sexual inhibition 

scale concerning worry of negative consequence, SexDis = sexual distress, Rel = 

relationship status, Child = number of biological children, Age = participants age   
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Figure 2. Plot of the case-dropping subset bootstrap of the control group (which had 

the lowest CS-coefficient). The red line represents the correlation between the 

original strength estimate and the recalculated strength estimate in the subsample. 

The pink area represents the 95% bootstrapped confidence interval of the correlation 

coefficient. Plotted on the x-axis is the percentage of cases that are included in the 

recalculated strength estimate.   

 

 

3.4 Edge stability and accuracy 

 

The accuracy of edge weights was estimated by calculating bootstrapped confidence 

intervals for the edge weights (see Figure 3 for the ED group and appendix 6.2 for 

the control group). There was overlap between the CIs, indicating that the order of 

magnitude of the edges might not be accurate. The bootstrapped means and the 

sample values were similar for most edges. Also, most of the edges that were not 

included in the networks did not have visible CIs, (i.e., the edges were estimated to 
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be zero also in the bootstrap samples). However, for some edges that were not 

included in the network, the bootstrapped mean differed from the sample value, 

indicating that some true edges were not included in the network due to the strictness 

of the EBIC regularization method. Moreover, many of the edges that had different 

sample values than bootstrapped means were connected to the binary relationship 

variable (more so in the ED group), the CIs were also somewhat wider for the binary 

variable, indicating that the edges connected to the binary variable were prone to 

some inaccuracy.  

 

 

 

 

3.5 Visual comparison of network structure  

 

The accuracy and stability analyses showed that the strength centrality and edge 

weights estimates might be prone to some inaccuracy, however, when comparing the 

Figure 3. Bootstrapped 95 % CI for the ED group. The edges are plotted on the y-axis 

and the edge magnitude on the x-axis. The red dots represent the sample values, the 

black dots represent the bootstrap sample means, and the gray area represent the CIs. A 

larger scale graph with the node labels can be found in the Appendix.  
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networks visually several interesting differences and similarities could be observed 

(see Figure 5), which will be presented next, bearing in mind the results from the 

accuracy and stability analyses. The networks did not significantly differ in the NCT, 

however, the small differences that existed were in the hypothesized direction. There 

were more edges in the ED group than in the control group. In the ED group, there 

were 25 edges and in the control group there were 22. The overall network 

connectivity (i.e., the sum of all edge weights) was 5.31 in the control group and 5.49 

in the ED group. An evident difference between the networks was the increase in the 

number of edges connected to body dissatisfaction in the ED group compared to the 

control group. Another difference between the networks was that more of the sexual 

desire node’s variance was explained by the nodes connected to it in the ED group 

than in the control group.  

There were also many similarities in both networks. Several edges were 

present in both the ED and the control group. In both networks, there was a moderate 

positive connection between depression and anxiety and between age and number of 

children. None of the edges that were present in both networks changed directions 

from positive to negative or vice versa. Both networks were also fully connected, 

meaning that all the nodes in a network were connected to at least one other node in 

the network (i.e., all nodes have a path to all the other nodes in the network).  

The predictability was similar in the networks. The mean explained 

variance was 0.336 in the control group and 0.341 in the ED group. The best 

predicted node (i.e., the node with the highest amount of variance explained by other 

nodes connected to it) in both networks was depression. The least predicted node in 

the control group’s network was body dissatisfaction and in the ED group, the least 

predicted node was moral disgust sensitivity.  

 

Body dissatisfaction. There were more edges connected to body dissatisfaction in 

the ED group than in the control group, suggesting that body dissatisfaction was 

more influential in the ED group’s network. However, the body dissatisfaction node 

did not display significantly different strength centrality (i.e., how influential the 

node is), in the ED group compared to the control group. There was a positive edge 

between depression and body dissatisfaction in both networks. In the ED group, body
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Figure 4 Visualization of the networks. Blue lines (edges) indicate a positive connection and red lines (edges) indicate a negative connection. Edges 

connected to the categorical relationship status variable should be interpreted such that, for example, the negative edge between relationship status 

and depression, suggests that being single is associated with higher depression levels. The pie charts around the nodes indicate the amount of variance 

in one node explained by the nodes connected to it. If the pie chart is all black it means that all the node’s variance can be explained by the other 

nodes in the network, and if the pie chart is white it means that the predictors of that node is not included in the network. More information about the 

predictability of the binary relationship status variable can be found in section 2.3.2. SIS = sexual inhibition scale 
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dissatisfaction also had a negative edge to sexual desire and a positive edge to sexual 

distress. This indicates that higher body dissatisfaction is associated with lower 

levels of sexual desire and higher levels of sexual distress. 

 

Sexual function and psychological distress. In both networks, the sexual distress 

node seemed to act as a bridge between the psychological distress nodes and the 

sexual function nodes, meaning that depression and anxiety were not directly 

connected to SE, SI, and sexual desire, instead, the connection went through the 

sexual distress node. The sexual distress node had a positive edge to depression in 

both groups, and in the ED group, sexual distress also had a positive edge to anxiety 

and body dissatisfaction. The only sexual function nodes connected to sexual distress 

were the sexual inhibition nodes. In both networks, there was a positive edge 

between sexual distress and sexual inhibition concerning worry of sexual 

performance failure, suggesting that higher inhibition concerning worry of 

performance failure was associated with higher levels of sexual distress. In the 

control group's network, the node sexual inhibition concerning worry of negative 

consequence had a negative edge to sexual distress, suggesting that lower levels of 

sexual inhibition concerning worry of negative consequences were associated with 

more sexual distress. The edges connected to sexual distress appeared to be stable. 

 

Disgust sensitivity, sexual excitation, and sexual desire. The nodes measuring 

sexual excitation, sexual desire, and sexual disgust sensitivity were similarly 

connected in both networks. There was a moderate positive connection between SE 

and sexual desire and a moderate negative connection between SE and sexual disgust 

sensitivity in both networks. In contrast, pathogen disgust sensitivity had a positive 

edge to SE in the ED group, meaning that higher pathogen disgust sensitivity was 

associated with higher sexual excitation. In both networks, there was a negative edge 

between alcohol consumption and sexual disgust sensitivity. This indicates that 

higher alcohol consumption is associated with lower levels of sexual disgust 

sensitivity. The disgust sensitivity nodes were not connected to anxiety or any other 

of the psychological distress nodes other than alcohol consumption.  
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3.6 Cluster analysis 

 

The results from the Spinglass cluster analysis can be found in Figure 5. The analysis 

results show that the ED group network was less fragmented than the control group 

network. In the ED group, there were four clusters, and in the control group, there 

were six clusters. The cluster analysis was iterated 1000 times, and in the control 

group, the most frequent solution was calculated 80.6 percent of times and the 

second most frequent 12.5 percent of times. In the most frequent solution, there were 

6 clusters and in the second most frequent there were 5 clusters. In the eating 

disorder group, the most frequent solution was calculated 52.2 percent of times, and 

the second most frequent was calculated 9.6 percent of times. In the most frequent 

solution, there were 4 clusters and in the second most frequent 5 clusters. 

 In both groups, the disgust sensitivity nodes, the SE node, and the 

sexual desire nodes were in the same cluster. In the ED group, the alcohol 

consumption node was also included in the same cluster. In both groups, the SI nodes 

are in a separate cluster. The anxiety, depression, and sexual distress nodes are 

within the same cluster in both groups. In the ED group, the body dissatisfaction 

node is also included in the same cluster. In the control group, the relationship status 

variable is also included in this said cluster, however, in the ED group the 

relationship status variable is in the same cluster as the age node and the number of 

children node. These two nodes are in a separate cluster in the control group.  
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Figure 5 Network clustering based on the spinglass algorithm. ED group = women who at some point have had an eating disorder. The control 

group shows 6 clusters, and the ED group shows 4 clusters.  
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 4 Discussion 

 

In the present study, I explored how a history of eating disorders can affect sexual 

desire and related variables using a network approach. From a population-based 

sample, participants were divided into two groups, one group of women who at some 

point have had an eating disorder and a control group of women without a history of 

eating disorders. The aim was to explore how variables that are related to eating 

disorders and sexual desire (i.e., disgust sensitivity, sexual excitation and inhibition, 

sexual and psychological distress, and body dissatisfaction) are connected to each 

other and if there are more and stronger connections between these variables in the 

ED group, which could indicate higher vulnerability in the ED group. Another 

hypothesis explored was whether disgust sensitivity was more central than other 

variables in the networks; given that disgust sensitivity has in previous research been 

associated with many of the variables included in the networks. I also explored 

whether disgust sensitivity was more influential in the ED group compared to the 

control group. Most of the results from the network analyses were in the 

hypothesized direction, however, not significant.  

 

  

4.1 Network differences  

 

The networks were quite similar and the differences that were found should be 

interpreted with caution as the Network Comparison Test did not display any 

significant differences. However, the Network Comparison Test requires a lot of 

power to detect significant differences, which could partly be the reason why no 

significant differences were detected. Another possible reason why there were no 

significant differences could be because the ED group did not consist of women with 

an active eating disorder. It might be that in a sample of women with an active eating 

disorder significant differences could be detected. One of the small differences that 

could be observed between the current networks was that the number of edges and 

the edge weight was somewhat higher in the ED group. The ED group’s network was 
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also less fragmented in the cluster analysis, which means that nodes could affect 

other nodes more strongly in the ED group’s network.  

Some interesting nodewise differences will be presented next, however, 

interpreted cautiously, as the strength stability and edge accuracy analyses showed 

that the strength estimates and edge weights might be prone to some inaccuracy, and 

because the NCT was not significant. Perhaps the most noticeable nodewise 

difference between the networks was that body dissatisfaction was more central and 

there were more edges to the node in the ED group compared to the control group. In 

the ED group, body dissatisfaction was negatively connected to sexual desire and 

positively to sexual distress. This is in line with previous research where body 

dissatisfaction has been linked to sexual desire and sexual distress (Graham et al., 

2004; Gunst et al., 2018).  In previous research, body dissatisfaction and sexual 

inhibition have also been associated (Kilimnik & Meston, 2016), however, there 

were no direct edges between body dissatisfaction and sexual inhibition in any of the 

networks in the current study. Body dissatisfaction also had different positions in the 

cluster analysis in the two groups. In the eating disorder group, a cluster of body 

dissatisfaction, anxiety, depression, and sexual distress was formed, indicating that 

these variables are tightly connected and affect each other strongly. In the control 

group body dissatisfaction was not within the same cluster as anxiety, depression, 

and sexual distress. 

Sexual desire was also differently connected in the ED group compared 

to the control group. Sexual desire was more central, and the predictability was also 

higher. Centrality and predictability are related estimates, high centrality for the 

sexual desire node would mean that sexual desire would have large influence over 

the other nodes connected to it, and predictability means that nodes connected to 

sexual desire have impact on sexual desire. Conclusions on the directionality of the 

connections cannot be drawn in a cross-sectional network, however, the 

predictability of the sexual desire node in the ED group indicates that for women 

with a history of eating disorders, compared to women without a history of eating 

disorders, variations in sexual desire are to a higher extent explained by the variables 

connected to it in the network. (i.e., body dissatisfaction, SI concerning worry of 

sexual performance failure, SE, sexual disgust sensitivity, and alcohol consumption). 

What also needs to be noted is that just over half of the variance in sexual desire in 

the ED group was not explained by nodes connected to it, which means that variables 
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that stand for most of the variance in sexual desire were not included in the 

estimation of the networks.  

 

 

4.2 Network similarities  

 

The two networks were similar in many aspects and the similarities are results that 

can be considered to apply to women’s sexual function overall. Next, I will discuss a 

few noteworthy similarities in the networks. Firstly, the topological position of 

disgust sensitivity in the networks: The disgust sensitivity nodes were not more 

central in the ED network compared to the control network, which rejects the third 

hypothesis. However, sexual disgust sensitivity had high strength centrality in both 

networks, which was in line with what was hypothesized. Noteworthy is also that the 

high strength centrality of sexual disgust sensitivity is probably in part due to the two 

other disgust sensitivity nodes, as sexual disgust sensitivity is connected to the other 

two disgust sensitivity nodes as well as the sexual function nodes. Having said that, 

the sexual disgust sensitivity node was connected to many of the sexual function 

nodes. The strongest connection was a negative connection to sexual excitation. 

Sexual disgust sensitivity was also connected to sexual desire and to sexual 

inhibition concerning worry of negative consequence. Since previous research is 

sparse regarding the connection between disgust and sexual function these results 

confirm that sexual disgust sensitivity is linked to sexual functioning. In future 

research, it would be of interest to determine if sexual disgust sensitivity is causally 

linked to sexual function, for example through research with a longitudinal or 

experimental design.  

Disgust sensitivity was not connected to the psychological distress 

nodes, which contradicts the hypothesis of disgust sensitivity being a key link 

between psychopathology and sexual functioning. Furthermore, none of the disgust 

sensitivity nodes were connected to body dissatisfaction, contrary to some previous 

research findings where disgust sensitivity and body dissatisfaction correlated 

(Spreckelsen et al., 2018). In previous research on eating disorders and disgust 

sensitivity, a connection between eating disorders and disgust sensitivity has been 

found in research on clinical samples but not on non-clinical samples (Mayer et al., 

2008; Muris et al., 2000). In the current study, which is based on a population-based 
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sample, the level of disgust sensitivity was not higher (in any of the three domains) 

in the eating disorder group compared to the control group. This would indicate that 

no general heightened disgust sensitivity trait exists in women who have had an 

eating disorder.  

Next, I will discuss a few points regarding the sexual function nodes. 

Sexual desire was not directly linked to sexual distress, but rather that the connection 

went through sexual inhibition and sexual inhibition was the only sexual function 

nodes that were connected to sexual distress. This could suggest that sexual 

inhibition is a link between sexual desire and sexual distress. The sexual function 

nodes were not directly connected to psychological distress either, as the connection 

went through sexual distress, which is in line with previous research using a network 

approach (Gunst et al., 2018).  

 

 

4.3 Strengths, limitations, and implications for future research 

 

There were both strengths and limitations of the present study, and they will be 

discussed next. One important strength of the current study was the population-based 

large sample and that many variables were included in the estimation of the 

networks. Many of the measures used also have good psychometric qualities (e.g.  

BSI) and are well applicable for survey use (e.g., AUDIT-C). 

One of the limitations of this study is that the causal conclusions drawn 

from cross-sectional networks are limited. For example, centrality and predictability 

should be interpreted differently in cross-sectional and time-varying networks (Bos 

et al., 2017). In a cross-sectional network, the directionality of the connections 

cannot be estimated, but in a time-varying network where the measures are 

repeatedly reported, the direction of the connections can be inferred. Because the 

causality of the connections could not be determined in the present study, the 

causality could be of interest to determine in future research.   

An additional limitation is that some of the measures used in the 

current study have limitations. For example, in the grouping variable, the diagnosis 

of the participants is self-reported and not confirmed, and it is not known how long 

ago the participants received their diagnosis and to which degree they have reached 

remission or recovery. Anorexia nervosa and bulimia nervosa are also merged in the 
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ED group, and in previous research, sexual function was differently related to 

anorexia nervosa and bulimia nervosa (Castellini et al., 2012). Some of the measures 

included are also not validated measures or abbreviated versions of validated ones.  

 For future research, including more sexual function and dysfunction 

variables could contribute to the understanding of sexual functioning in women with 

an eating disorder history, as some sexual function variables were not included in the 

current analysis and most of the variance in sexual desire was not explained by the 

variables included in the analysis. Since sexual functioning might be different in 

different types of eating disorders, in future research separating bulimia nervosa and 

anorexia nervosa or including symptom severity and illness duration could perhaps 

give important insights. The causality of the relationships found in the current study 

could also be further examined with for example time-series data. 

 

 

4.4 Conclusions  

 

In the current study, using a network approach, relationships between sexual 

function, disgust sensitivity, and psychological distress were investigated and 

compared between women with a history of eating disorders and a control group of 

women.  No significant differences were found in global strength or structure. This 

means that there was no support for the hypothesis that women with a history of 

eating disorders would have a more vulnerable network. There were many 

similarities between the networks, which suggests that a history of eating disorders 

does not mean a significantly different relationship between sexual functioning, 

disgust sensitivity, and psychological distress compared to women without a history 

of eating disorders. However, body dissatisfaction seemed to be related to sexual 

functioning among women with a history of eating disorders, and disgust sensitivity 

seemed to play a key role in sexual functioning for both groups of women, although 

disgust sensitivity was not a link between psychological distress and sexual function, 

as hypothesized.  

Since sexual function among women with a history of eating disorders 

is partly poorly understood and the relationships in sexual functioning are complex, a 

network approach was the natural next step to take to answer these research 



 Marie-Helen Lindbäck 32 
 

questions. In future research, it could be warranted to investigate the causal nature of 

the relationships found in the current study.  
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5 Swedish summary: 

 Sexuell funktion, äckelkänslighet och psykopatologi hos kvinnor med 

ätstörning: En nätverksanalys 

 

5.1 Introduktion  

 

Ätstörningar är ofta långvariga tillstånd och resulterar i betydligt lidande  (American 

Psychiatric Association, 2013; Jenkins et al., 2011). Ätstörningar är också kopplade 

till problem med sexuell funktion, som till exempel låg sexuell lust (Pinheiro et al., 

2010). Låg sexuell lust och ätstörningar har också blivit kopplade till äckelkänslighet 

och annan slags psykopatologi (Davey, 2011; Hudson et al., 2007; Solmi et al., 

2018).  Det finns lite forskning om sexuell funktion hos kvinnor med ätstörningar, 

och de komplexa sambanden mellan sexuell funktion, äckelkänslighet och 

psykopatologi är inte fullt förstådda. Följaktligen kommer denna studie att undersöka 

sambanden mellan sexuell lust, sexuell ångest, sexuell inhibition och excitation, 

äckelkänslighet och psykopatologi hos kvinnor som någon gång har lidit av en 

ätstörning och jämföra dem med en kontrollgrupp av kvinnor. För att undersöka 

dessa samband användes nätverksanalys.  

Låg sexuell lust är det vanligaste problemet med sexuell funktion his 

kvinnor (Shifren et al., 2008), men när man undersöker låg sexuell lust är det viktigt 

att också undersöka sexuell ångest i och med att låg sexuell lust inte alltid medför 

lidande. Enligt teorier finns det två separata system av sexuell inhibition och 

excitation som är underliggande till sexuell lust (Pfaus, 2009), och hög sexuell 

inhibition och låg sexuell excitation har visats vara associerat med sexuella problem 

(Carpenter et al., 2008; Sanders et al., 2008). En av de domäner av sexuell funktion 

som sexuell inhibition och sexuell excitation korrelerade mest med var sexuell lust. 

Problem med sexuell funktion är mera vanligt hos kvinnor med ätstörningar och hos 

mer än hälften av kvinnor som har en ätstörning har lägre sexuell lust rapporterats 

(Pinheiro et al., 2010).  

 Äckelkänslighet är i den här studien baserat på en modell av Tybur et 

al. (2009) och delas in i tre domäner: sexuellt äckel, patogent äckel och moraliskt 

äckel. Ätstörningar har i tidigare forskningar kopplats ihop med äckelkänslighet, men 

forskningen är inte helt entydig angående kopplingen mellan äckel och ätstörningar. 

En del studier har hittat en koppling, andra inte (Troop et al., 2000; Troop et al., 
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2002). Högre sensitivitet för äckel har också kopplats till problem med sexuell 

funktion (de Jong et al., 2010). Äckel tros hämma sexuell upphetsning och äckel har 

också kopplats till sexuell inhibition och tolkningar relaterat till äckel görs oftare hos 

kvinnor som har låg sexuell lust (Carnes, 1998; De Jong et al., 2013). Äckel har 

också kopplats till psykopatologi och enligt teorier kan äckel leda till olika psykiska 

störningar.  Kopplingen har hittats främst hos ångeststörningar och ätstörningar 

(Davey, 2011). I och med att äckelkänslighet har kopplats till både ätstörningar, 

annan psykopatologi och sexuell funktion kunde äckelkänslighet tänkas ha en 

nyckelroll i sexuell funktion hos kvinnor med ätstörningar och möjligtvis vara en 

länk mellan psykopatologi och problem med sexuell funktion. Hittills finns det 

däremot inte forskning där de här sambanden har undersökts.  

  Ätstörningar är komorbida med många andra former av psykopatologi, 

och de vanligaste komorbida diagnoserna är ångeststörningar, depression och 

alkoholmissbruk. De här formerna av psykopatologi är alla också kopplade till 

problem med sexuell funktion. Det finns också demografiska korrelat som är 

kopplade till ätstörningar och sexuell funktion. De som är inkluderade i den här 

studien är ålder, relationsstatus och antalet barn.  

 

Nätverksanalys 

Psykologisk nätverksteori ger en dynamisk syn på psykologiska fenomen eftersom 

delar av psykiska fenomen eller symptom i psykiska störningar ses som komponenter 

som uppgör, orsakar och upprätthåller fenomenen eller störningarna (Borsboom, 

2017). Ett exempel på en nätverksmodell för en ätstörning är att överevaluering av 

vikt leder till rädsla för att gå upp i vikt, vilket leder till restriktion, vilket leder till 

frossande, vilket leder till att kasta upp och så vidare. Enligt nätverksteori finns det 

individuella skillnader i hur starka symptomen är och hur lätt de påverkar varandra. 

Det finns också skillnader inom ett nätverk i hur starkt variablerna påverkar 

varandra. Enligt nätverksteori medför starka kopplingar i ett nätverk en högre risk för 

att nätverket aktiveras och därmed också att psykiska störningar uppkommer. 

Variabler som påverkar varandra starkt inom ett nätverk bildar kluster av variabler. 

Nätverk med färre kluster har starkare kopplingar och därmed är risken för 

nätverksaktivering större. Vissa variabler kan också vara mer centrala än andra, 

vilket betyder att variabeln har en starkare effekt på andra variabler inom nätverket.  
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Syfte 

Syftet med den här studien var att undersöka hur nätverk av sexuell lust, sexuell 

ångest, sexuell excitation och inhibition, äckelkänslighet och psykopatologi skiljer 

sig åt för kvinnor som någon gång har haft en ätstörning jämfört med en 

kontrollgrupp av kvinnor. Studien var delvis explorativ och syftet var att hitta 

strukturella skillnader i nätverken. Variabler med hög centralitet var också av 

intresse samt eventuella kluster som kunde upptäckas i nätverken. Eftersom 

äckelkänslighet har kopplats till ätstörningar, sexuell funktion och psykopatologi var 

äckelkänslighets topologiska position av intresse samt ifall äckelkänslighet har hög 

centralitet i nätverken och kan tänkas vara en länk mellan psykopatologi och problem 

med sexuell funktion.  

 Jag bildade också specifika hypoteser för analyserna:  

1) Nätverken skiljer sig åt i strukturen och i styrkan av kopplingarna så att 

kopplingarna i ätstörningsgruppen är fler och starkare.  

2) Det finns färre kluster i ätstörningsnätverket. 

3) Äckelkänslighet har högre centralitet i ätstörningsgruppen.  

 

 

5.2 Metod 

 

Deltagare och mått   

Det slutliga samplet som nätverksanalyserna utfördes på bestod av 966 kvinnor 

mellan 18 och 58 års ålder. Samplet togs från en datainsamling för ett 

populationsbaserat forskningsprojekt (för mera information om samplet se Tybur et 

al., 2020). Alla deltagare gav sitt skriftliga godkännande för att delta i studien. 

Samplet bestod först av 6 106 kvinnor men deltagare som inte hade svarat på 

ätstörningsfrågan dvs. grupperingsvariabeln, deltagare vars andra nödvändiga data 

saknades, deltagare som inte identifierade sig själv som kvinnor men som var 

registrerade som kvinnor i populationsregistret exkluderades. En individ per familj 

valdes ut för att korrigera för familjevist beroende i samplet (samplet bestod i början 

av tvillingar och syskon till tvillingar). För att möjliggöra statistisk jämförelse mellan 

grupperna gjordes grupperna lika stora.  

 Deltagarna delades in i en ätstörningsgrupp och en kontrollgrupp 

baserat på de dikotoma frågorna ”har du någon gång lidit av anorexia nervosa” och 
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”har du någon gång lidit av bulimia nervosa”. Måtten på variablerna i studien var ett 

mått på sexuell lust från The Female Sexual Function Index (FSFI; Rosen et al., 

2000), ett på sexuell ångest (FSDS; Derogatis et al., 2002), ett mått på sexuell 

excitation och två mått på sexuell inhibition (Carbenter et al., 2011), ett mått på 

depression och ångest från Brief Symtom Inventory-18 (BSI; Derogatis & 

Melisaratos, 1979), AUDIT-C-måttet på alkoholkonsumtion (Bush et al., 1998), tre 

mått på äckelkänslighet från Three-Domain Disgust Scale (Tybur et al., 2009), ett 

mått på kroppsmissnöjdhet (Derogatis, 1975). Andra inkluderade mått var 

relationsstatus som mättes med frågan ”Är du i ett förhållande?” och från 

populationsregistret togs deltagarnas ålder och deltagarnas antal barn.  

 

Statistiska analyser 

IBM SPSS Statistics 26 för Windows (IBM Corp., 2019) användes för att förbereda 

data för nätverksanalyserna. Summavariabler räknades ut för varje mått. Deskriptiv 

statistik räknades ut för båda grupperna och medeltalsskillnader mellan grupperna 

räknades ut med t-värden och effektstorlek. För den binära relationsstatusvariabeln 

räknades skillnaden i frekvens ut med chi-kvadrat.  

  Nätverksanalyserna gjordes i R 3.6.1 och R studio version 1.2.335 (R 

Core Team, 2018) där paketen mgm (Haslbeck & Waldrop, 2017) qgraph (Epskamp, 

Cramer, Waldorp, Schmittmann & Borsboom, 2012), bootnet (Epskamp, Borsboom, 

& Fried, 2017), igraph (Csárdi & Nepusz, 2014) och 

NetworkComparisonTest (van Borkulo et al., 2017) användes. Koden till R-

analyserna hittas i appendix. Separata Mixed Graphical Models (MGM, Haslbeck & 

Waldorp, 2017) estimerades för båda grupperna. I MGM-nätverk estimeras 

sambanden enligt fördelningsantaganden för variablerna (dvs. kategoriska, ordinala 

eller kontinuerliga). För två kontinuerliga variabler är sambandet estimerat med en 

partiell korrelation. För en kontinuerlig variabel och en kategorisk variabel estimeras 

sambandet genom multinominal regression. I ett nätverk är variablerna 

representerade med noder. Styrkan i sambanden visas med tjockleken på linjerna 

mellan noderna.  

 När nätverken ska estimeras behöver man använda en 

regulariseringsmetod för att minimera typ ett-fel eftersom partiella korrelationer i ett 

sampel aldrig är exakt noll. Metoden som användes var Extended Bayesian 

Information Criterion model selection (EBIC; Foygel & Drton, 2010). Visualisering 
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av nätverken görs med Fruchterman-Reingold algoritm. Algoritmen positionerar 

noder som är kopplade med varandra närmare och de som inte är kopplade längre 

ifrån varandra. Nodernas prediktabilitet (Haslbeck & Waldorp, 2018) räknades också 

ut och visualiserades som pajdiagram runt noderna. Prediktabilitet betyder hur 

mycket av en nods varians som kan prediceras av de andra noderna i nätverket. 

Nodernas centralitetsstyrka räknades för att ytterligare estimera nodernas betydelse i 

nätverken. Centralitetsstyrka är summan av styrkan i kopplingarna till en nod. 

Stabiliteten i centralitetsmåtten uppskattades genom att estimera centralitetsmåtten 

upprepade gånger i mindre sampel tagna från originalsamplet. Kopplingarnas 

stabilitet uppskattades också genom att räkna ut 95 % bootsrappade 

konfidensintervall. Nätverken jämfördes med Network Comparison Test (NCT; 

van Borkulo et al., 2017). Testet testar för skillnader i struktur och konnektivitet, och 

ifall nätverken skiljer sig i struktur kan man testa för skillnader i enskilda kopplingar. 

Till sist användes klusteranalys för att testa ifall kluster formades i nätverken.  

 

 

5.3 Resultat  

 

Det fanns några signifikanta skillnader i medeltalen mellan grupperna. I 

ätstörningsgruppen var nivån av depression, ångest, negativ kroppsbild och sexuell 

ångest signifikant högre (se tabell 1). Effektstorlekarna för skillnaderna var dock 

små. 

När nätverken jämfördes fanns inga signifikanta skillnader mellan 

nätverken i NCT-analyserna. Stabilitetsmåttet för centralitet visade att centraliteten 

för noderna i kontrollgruppen kan vara ostabila. Eftersom det inte fanns signifikanta 

skillnader i NCT-analyserna och stabilitetsmåtten visade på en viss ostabilitet ska 

resultaten tolkas försiktigt men det fanns intressanta skillnader och likheter mellan 

nätverken. Noderna med högst centralitet i båda nätverken var depression, sexuell 

äckelkänslighet, ångest och sexuell excitation (se figur 1). I ätstörningsgruppen hade 

sexuell lust och negativ kroppsbild något högre centralitet. En skillnad när nätverken 

undersöktes visuellt (se figur 4) var att antalet kopplingar var fler i 

ätstörningsgruppen även om skillnaden var liten och icke-signifikant. Kopplingarna 

var 25 i ätstörningsgruppen och 21 i kontrollgruppen. Summan av styrkorna i 
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kopplingarna var också något högre i ätstörningsgruppen (5,49) jämfört med 

kontrollgruppen (5,31). En annan skillnad mellan nätverken var att kopplingarna till 

negativ kroppsbild var större i ätstörningsgruppen och prediktabiliteten av sexuell 

lust var högre i ätstörningsgruppen. I båda nätverken verkade sexuell ångest vara en 

bro mellan psykopatologinoderna och noderna som representerar sexuell funktion. 

Det vill säga ångest och depression var inte direkt kopplade till sexuell funktion utan 

kopplingen gick mellan sexuell ångest. Noderna för sexuell excitation, sexuell lust 

och sexuell äckelkänslighet var kopplade på samma sätt i båda nätverken.  

Klusteranalyseran visade att det fanns färre kluster i ätstörningsgruppen 

där det fanns fyra kluster medan det i kontrollgruppen fanns sex. I båda grupperna 

var sexuell excitation, sexuell lust och sexuell äckelkänslighet i samma kluster. 

Sexuell inhibition var i olika kluster i båda grupperna. Ångest, depression och 

sexuell ångest är i samma kluster i båda nätverken. I ätstörningsgruppen är också 

negativ kroppsbild inkluderat i samma kluster. 

 

 

5.4 Diskussion 

 

I den här studien undersökte jag med nätverksanalys hur en ätstörningsbakgrund kan 

påverka sexuell lust och relaterade noder. Från ett populationsbaserat sampel delades 

deltagare in i två grupper: en grupp med kvinnor med ätstörningsbakgrund och en 

kontrollgrupp med kvinnor. Syftet med studien var att undersöka hur variabler som 

är relaterade till ätstörningar och sexuell lust (dvs. äckelkänslighet, sexuell excitation 

och inhibition, sexuell ångest och psykopatologi) är kopplade till varandra och ifall 

det finns fler och starkare kopplingar i ätstörningsgruppen. En annan hypotes som 

undersöktes var ifall äckelkänslighet var mera central än andra variabler i nätverken 

eftersom äckelkänslighet har kopplats till många av de variablerna som inkluderades 

i nätverken. Jag undersökte också ifall äckelkänslighet var mer inflytelserikt i 

ätstörningsgruppen. De flesta av resultaten från nätverksanalyserna var i den 

hypotiserade riktningen men däremot inte signifikanta.  

Nätverken var ganska lika varandra och de skillnader som hittades ska 

tolkas försiktigt eftersom NCT-analyserna inte var signifikanta. NCT behöver 

däremot mycket styrka för att upptäcka skillnader, vilket delvis kan vara orsaken till 

att inga signifikanta skillnader hittades. Ätstörningsgruppen bestod inte heller av 



 Marie-Helen Lindbäck 39 
 

kvinnor med en aktiv ätstörning vilket också kan förklara varför inga signifikanta 

skillnader hittades.  De små skillnaderna som kunde observeras var att det fanns 

något fler kopplingar i ätstörningsgruppen och den sammanlagda styrkan i 

kopplingarna var något större i ätstörningsgruppen. Ätstörningsgruppens nätverk 

innehöll också färre kluster än kontrollgruppens nätverk, vilket indikerar att noder i 

ätstörningsgruppen kan ha en starkare påverkan på varandra. Ångest, depression och 

sexuell ångest var i samma kluster i båda grupperna. I ätstörningsgruppen var också 

negativ kroppsbild inkluderat i samma kluster. Det här indikerar att ångest, 

depression och sexuell lust är tätt kopplade och påverkar varandra starkt. För kvinnor 

med en ätstörningsbakgrund är också negativ kroppsbild starkt kopplat till 

depression, ångest och sexuell ångest.  

 Några andra intressanta nodskillnader presenteras till följande men 

skillnaderna ska tolkas försiktigt eftersom NCT var icke-signifikant och 

stabilitetsmåtten visade på en viss instabilitet. Negativ kroppsbild var mer central i 

ätstörningsgruppen och hade flera kopplingar vilket indikerar att negativ kroppsbild 

har större inflytande i ätstörningsgruppen. Negativ kroppsbild hade en negativ 

koppling till sexuell lust och en positiv till sexuell ångest, vilket stämmer överens 

med tidigare forskning (Graham, Sanders, Milhausen, & McBride, 2004; Gunst et al., 

2018). I tidigare forskning har man hittat ett samband mellan negativ kroppsbild och 

sexuell inhibition (Kilimnik & Meston, 2016), men den kopplingen hittades däremot 

inte i den här studien. Prediktabiliteten för sexuell lust var högre i 

ätstörningsnätverket vilket indikerar att variansen i sexuell lust förklaras till högre 

grad av variablerna i nätverken hos kvinnor mer en bakgrund av ätstörningar. 

Anmärkningsvärt är dock att största delen av variansen i sexuell lust inte förklarades 

av noderna i nätverken vilket betyder att det finns variabler som predicerar sexuell 

lust som inte inkluderades i nätverken. 

 Några intressanta likheter mellan nätverken som kan tänkas gälla för 

alla kvinnor är till exempel sexuell äckelkänslighets position i nätverken. Sexuell 

äckelkänslighet var inte mer centralt i ätstörningsnätverket vilket förkastar den tredje 

hypotesen. Sexuell äckelkänslighet hade dock hög centralitet i båda nätverken, vilket 

antyder att sexuell äckelkänslighet har en viktig roll i kvinnors sexuella funktion.  

 I den här studien fanns det både styrkor och begränsningar. En viktig 

styrka att poängtera är att samplet är populationsbaserat och att samplet var stort. 

Många variabler inkluderades också i estimeringen av nätverken. Många mått har 
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också goda psykometriska egenskaper. En begränsning med studien är att kausala 

slutsatser inte kan dras utifrån tvärsnittsnätverk. En annan begränsning är att vissa 

mått som användes hade vissa psykometriska svagheter. Rekommendationer för 

framtida forskning är att möjligtvis inkludera flera variabler relaterade till sexuell 

funktion. Kausaliteten i sambanden som hittades i den här studien kunde också 

undersökas vidare i framtida forskning.  

 Sammanfattningsvis fanns det inte signifikanta skillnader i global 

styrka eller struktur vilket betyder att det inte fanns stöd för att kvinnor med en 

ätstörningsbakgrund har ett nätverk som är känsligare för aktivering. De fanns många 

likheter mellan nätverken vilket betyder att en ätstörningsbakgrund inte betyder 

signifikanta skillnader i hur sexuell funktion, äckelkänslighet och psykopatologi är 

kopplade till varandra. Däremot verkade negativ kroppsbild vara kopplat till sexuell 

funktion hos kvinnor med en ätstörningsbakgrund och sexuell äckelkänslighet verkar 

ha en viktig roll i sexuell funktion för kvinnor överlag. Eftersom förståelsen av 

sexuell funktion hos kvinnor med en ätstörningsbakgrund delvis är bristfällig och 

förhållanden i sexuell funktion är komplicerade var närverksanalys det naturliga 

nästa steget att ta för att svara på de här forskningsfrågorna.  
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setwd("D:/Gradu")  
library(haven) 
Data <- read_sav("D:/Gradu/BG2019_data_Mirre10.sav") 
library(psych) 
 

DataNetwork <- Data[,1:16] 
colnames(DataNetwork) 
 
colnames(DataNetwork)[1] <- "EDgroup" 
colnames(DataNetwork)[2] <- "Dep" 
colnames(DataNetwork)[3] <- "Anx" 
colnames(DataNetwork)[4] <- "Alc" 
colnames(DataNetwork)[5] <- "PatDsg" 
colnames(DataNetwork)[6] <- "SexDsg" 
colnames(DataNetwork)[7] <- "MorDsg" 
colnames(DataNetwork)[8] <- "BodDis" 
colnames(DataNetwork)[9] <- "Desire" 
colnames(DataNetwork)[10] <- "SES" 
colnames(DataNetwork)[11] <- "SISper" 
colnames(DataNetwork)[12] <- "SIScon" 
colnames(DataNetwork)[13] <- "SexDis" 
colnames(DataNetwork)[14] <- "Rel" 
colnames(DataNetwork)[15] <- "Child" 
colnames(DataNetwork)[16] <- "Age" 
 

2. Descriptive statistics  

2.1 Missingness 

 
# check whether there are any variables with missing values left (shouldn'
t be any at this point) 

 

apply(apply(DataNetwork, 2, is.na), 2, sum)  

## EDgroup     Dep     Anx     Alc  PatDsg  SexDsg  MorDsg  BodDis  Desire     SES  
##       0       0       0       0       0       0       0       0       0       0  
##  SISper  SIScon  SexDis     Rel   Child     Age  
##       0       0       0       0       0       0 

2.2 Correlation matrix 

 
library("sjPlot") 
 

cormatrixdata <- cor(DataNetwork) 
 
sjt.corr(cormatrixdata, file = "Correlations.doc", 
         title = "Correlations", 
         val.rm = 0.3, 
         CSS = list(css.valueremove = 'color:green;'), 
         digits = 2, 
         triangle = "lower") 
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2.3 Histograms 

pdf("Histograms.pdf", paper = "a4", width = 21/2.54, height = 29.7/2.54) 
 
par(mfrow = c(3,3)) 
hist(DataNetwork$Dep, main = "Depression", xlab = "Scores", col = "grey") 
hist(DataNetwork$Anx, main = "Anxiety", xlab = "Scores", col = "grey") 
hist(DataNetwork$Alc, main = "Alcohol Consumtion", xlab = "Scores", col = "grey") 
hist(DataNetwork$PatDsg, main = "Pathogen Disgust", xlab = "Scores", col = "grey") 
hist(DataNetwork$SexDsg, main = "Sexuel Disgust", xlab = "Scores", col = "grey") 
hist(DataNetwork$MorDsg, main = "Moral Disgust", xlab = "Scores", col = "grey") 
hist(DataNetwork$BodDis, main = "Body Dissatisfaction", xlab = "Scores", col = "gre
y") 
hist(DataNetwork$Desire, main = "Sexual Desire", xlab = "Scores", col = "grey") 
hist(DataNetwork$SES, main = "Sexual Excitation", xlab = "Scores", col = "grey") 
 
par(mfrow = c(3,3)) 
hist(DataNetwork$SISper, main = "Sexual Inhibition, Performance", xlab = "Scores", 
col = "grey") 
hist(DataNetwork$SIScon, main = "Sexual Inhibition, Consequence", xlab = "Scores", 
col = "grey") 
hist(DataNetwork$SexDis, main = "Sexual Distress", xlab = "Scores", col = "grey") 
hist(DataNetwork$Rel, main = "Relationship Status", xlab = "Scores", col = "grey") 
hist(DataNetwork$Child, main = "Biological Children", xlab = "Number", col = "grey"
) 
hist(DataNetwork$Age, main = "Age", xlab = "Years", col = "grey") 
dev.off() 

Correlations 

  EDgroup Dep Anx Alc PathDisg SexDisg MorDisg BodyDis Desire SES SISperf SIScon SexDist Rel Child Age 

EDgroup                                 

Dep 0.12                               

Anx 0.13 0.73                             

Alc 0.02 0.08 0.06                           

PathDisg -0.00 0.09 0.10 -0.03                         

SexDisg -0.03 0.01 0.01 -0.29 0.42                       

MorDisg -0.05 -0.07 -0.08 -0.15 0.38 0.33                     

BodyDis 0.08 0.40 0.30 0.04 0.12 0.11 -0.03                   

Desire 0.04 -0.02 0.02 0.20 0.01 -0.31 -0.03 -0.16                 

SES 0.02 0.08 0.10 0.18 0.04 -0.39 -0.05 -0.04 0.41               

SISperf 0.02 0.07 0.09 -0.07 0.09 0.16 0.05 0.11 -0.30 -0.04             

SIScon -0.00 -0.01 0.01 -0.16 0.08 0.31 0.13 0.09 -0.27 -0.25 0.35           

SexDist 0.07 0.40 0.36 0.08 0.04 -0.03 -0.06 0.30 -0.19 0.11 0.24 0.05         

Rel 0.00 -0.22 -0.08 -0.02 0.00 -0.09 0.02 -0.15 0.11 -0.01 0.09 0.01 0.08       

Child -0.03 -0.14 -0.13 -0.20 -0.02 0.07 0.11 -0.01 -0.07 -0.05 0.10 0.07 0.05 0.24     

Age -0.05 -0.21 -0.19 -0.12 -0.07 0.02 0.11 -0.05 -0.14 -0.05 0.12 0.06 0.05 0.23 0.60   

Computed correlation used pearson-method with listwise-deletion. 
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2.4 Descriptive statistics for the subgroups 
 
# Create 2 subsets: 
NoED <- subset(DataNetwork, EDgroup==1) 
ED <- subset(DataNetwork, EDgroup==2) 
 
nrow(NoED) + nrow(ED)  

## [1] 4081 

# check whether everyone has been assigned, this number should correspond to your t
otal n 
 
# Random Subsamples of same size 
 
nrow(NoED) 

## [1] 3598 

nrow(ED) 

## [1] 483 

# Which group has the lowest n? The random samples should be the same size  
# We create a function that will take random samples out of the groups 
set.seed(18) # to make sure we always get the same random sample 
 
randomSample = function(df,n) {  
  return (df[sample(nrow(df), n),]) 
} 
 
# Then we use it to pick out the samples: 
 
NoEDRS <- randomSample(NoED, n = 483) 
EDRS <- ED # Change 1014 to the n of the lower group (ED-group) 
 
 
# Checking descriptives on the random samples: 
 
library(psych) 
 
noEDdescribe <- print(describe(NoEDRS[,2:16]), digits = 2) # change columns accordi
ng to your file - use the columns of the node variables 

EDdescribe <- print(describe(EDRS[,2:16]), digits = 2)  # change columns according 
to your file - use the columns of the node variables 

# Plot decriptives for the two groups in a separate file (change columns accordingl
y, don't plot ) 
 
library(sjPlot) 
tab_dfs(list(noEDdescribe[,c(3:5,8:9)],EDdescribe[,c(3:5, 8:9)]), 
        titles = list("No Eating Disorder", "Eating Disorder"), 
        file = "Descriptives.doc") 
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3. Network estimation 

 

library(qgraph) 
library(bootnet) 
library(mgm) 

# We estimate mixed graphical models with mgm 
 
# Pick out the node variables into new data frames: 
 

DataNo <- NoEDRS[,2:16] 
DataED <- EDRS[,2:16] 
 
# We first define measurement level for mgm. g=gaussian, p=count/poisson, c=categor
ical  
 
VarDomain <- c("g","g","g", 
               "g","g","g", 
               "g","g","g", 
               "g","g","g", 
               "c","g","g") 
 
# Set the amoutn of levels (1 for all others, for categorical you set the number of 
categories) 
 
VarLevel <- c(1,1,1, 
              1,1,1, 
              1,1,1, 
              1,1,1, 
              2,1,1) 
 
fit_no <- mgm(data = as.matrix(DataNo),  
               type = VarDomain, 
               level = VarLevel, 
               k = 2,  

 

 

Eating Disorder 

Row mean sd median min max 

Dep 14.39 6.12 13 6 30 

Anx 13.29 5.83 12 6 30 

Alc 3.78 2.43 4 0 11 

PathDisg 31.5 7.71 32 11 49 

SexDisg 26 8.75 26 7 49 

MorDisg 38.83 6.71 40 14 49 

BodyDis 28.84 7.54 29 11 47 

Desire 3.41 1.14 3.6 1.2 6 

SES 13.87 3.59 14 6 24 

SISperf 9.98 2.27 10 4 16 

SISconseq 12.04 2.51 12 4 16 

SexDist 16.08 5.97 16 7 35 

Rel 1.68 0.47 2 1 2 

Child 1.61 1.06 1 1 8 

Age 29.07 7.46 27.47 18.34 55.63 

No Eating Disorder 

Row mean sd median min max 

Dep 12.45 5.35 11 6 30 

Anx 11.16 4.79 10 6 30 

Alc 3.61 2.29 4 0 12 

PathDisg 31.32 8.02 32 8 49 

SexDisg 26.76 8.66 26 8 49 

MorDisg 39.68 6.7 40 7 49 

BodyDis 27.18 7.17 27 12 46 

Desire 3.23 1.1 3 1.2 6 

SES 13.74 3.55 14 6 24 

SISperf 9.94 2.33 10 4 16 

SISconseq 12.07 2.75 12 4 16 

SexDist 14.94 5.88 14 7 35 

Rel 1.72 0.45 2 1 2 

Child 1.83 1.24 1 1 9 

Age 30.79 8.32 29.84 18.29 58.23 
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               lambdaSel = 'EBIC',  
               lambdaGam = 0.5) # hyper parameter 

fit_ed <- mgm(data = as.matrix(DataED),  
                  type = VarDomain, 
                  level = VarLevel, 
                  k = 2,  
                  lambdaSel = 'EBIC',  
                  lambdaGam = 0.5) # hyper parameter 

3.1 Predictive Strength 
 
 
pred_no <- predict(object = fit_no, 
                   data = DataNo, 
                   errorCon = "R2", 
                   )#save R2 into an object (varExpl = cont var) 
 
pred_ed <- predict(object = fit_ed, 
                   data = DataED, 
                   errorCon = "R2", 
                                      ) #save R2 into an object (varExpl = cont var
) 
 
predR_no <- pred_no$errors$R2 
predR_no <- as.numeric(as.character(predR_no)) 
 
predR_ed <- pred_ed$errors$R2 
predR_ed <- as.numeric(as.character(predR_ed)) 
 

 
mean(predR_no, na.rm = TRUE) #mean variance explained across all nodes 

## [1] 0.3065714 

sd(predR_no, na.rm = TRUE) 

## [1] 0.142178 

pred_no$errors 

##    Variable    R2    CC  nCC CCmarg 
## 1       Dep 0.594    NA   NA     NA 
## 2       Anx 0.514    NA   NA     NA 
## 3       Alc 0.135    NA   NA     NA 
## 4    PatDsg 0.271    NA   NA     NA 
## 5    SexDsg 0.429    NA   NA     NA 
## 6    MorDsg 0.207    NA   NA     NA 
## 7    BodDis 0.091    NA   NA     NA 
## 8    Desire 0.267    NA   NA     NA 
## 9       SES 0.321    NA   NA     NA 
## 10   SISper 0.207    NA   NA     NA 
## 11   SIScon 0.229    NA   NA     NA 
## 12   SexDis 0.248    NA   NA     NA 
## 13      Rel    NA 0.749 0.11  0.718 
## 14    Child 0.399    NA   NA     NA 
## 15      Age 0.380    NA   NA     NA 

mean(predR_ed, na.rm = TRUE) #mean variance explained across all nodes 

## [1] 0.318 
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sd(predR_ed, na.rm = TRUE)  

## [1] 0.1509248 

pred_ed$errors 

##    Variable    R2    CC    nCC CCmarg 
## 1       Dep 0.639    NA     NA     NA 
## 2       Anx 0.560    NA     NA     NA 
## 3       Alc 0.163    NA     NA     NA 
## 4    PatDsg 0.226    NA     NA     NA 
## 5    SexDsg 0.428    NA     NA     NA 
## 6    MorDsg 0.108    NA     NA     NA 
## 7    BodDis 0.273    NA     NA     NA 
## 8    Desire 0.400    NA     NA     NA 
## 9       SES 0.351    NA     NA     NA 
## 10   SISper 0.199    NA     NA     NA 
## 11   SIScon 0.174    NA     NA     NA 
## 12   SexDis 0.298    NA     NA     NA 
## 13      Rel    NA 0.677 -0.006  0.679 
## 14    Child 0.335    NA     NA     NA 
## 15      Age 0.298    NA     NA     NA 

 

error_list_no <- list() 
for (i in 1:12) error_list_no[[i]] <- pred_no$errors[i,2] 
for (i in 14:15) error_list_no[[i]] <- pred_no$errors[i,2] 
beyondmarg <- pred_no$errors[13,3]-pred_no$errors[13,5] 
error_list_no[[13]] <- c(pred_no$errors[13,5],beyondmarg) 
 
error_list_ed <- list() 
for (i in 1:12) error_list_ed[[i]] <- pred_ed$errors[i,2] 
for (i in 14:15) error_list_ed[[i]] <- pred_ed$errors[i,2] 
beyondmarg <- pred_ed$errors[13,3]-pred_ed$errors[13,5] 
error_list_ed[[13]] <- c(pred_ed$errors[13,5],0) # since beyondmarg in the ED group 
is negative, it is set to zero 
 
color_list <- list() 
for(i in 1:12) for (i in 14:15) color_list[[i]] <- "black" 
color_list[[13]] <- c("black", "gray") 
 
# set 'predictability' of categorical variables  
 
predR_no[13]    <- c(pred_no$errors$CC[13], pred_no$ncc[13]) 
predR_ed[13]    <- c(pred_ed$errors$CC) 

 

4. Network Visualization 

# Set a vector with the names you want for the plotted nodes 
colNames<-c("Dep", "Anx","Alc", "PatDsg", "SexDsg", "MorDsg",  
            "BodDis", "Desire", "SES", "SISper", "SIScon",  
            "SexDis", "Rel", "Child", "Age") 
 
# Set a vector for the node descriptions in the legend 
longnames <- c("Depression", "Anxiety", "Alcohol Consumption", "Pathogen Disgust",  
               "Sexual Disgust", "Moral Disgust", "Body Dissatisfaction", "Sexual D
esire",  
               "Sexual Excitation", "SIS performance",  



 Marie-Helen Lindbäck 60 
 

               "SIS Consequence", "Sexual Distress", "Relationship Status",  
               "Biological Children","Age") 
 
# set a vector cointaining a grouping for the nodes (nodes will be colored dependin
g on group) 
gr <- list("Sexual function & distress" = c(8:12),  
           "Psychological distress" = c(1:7),  
           "Relationship..." = c(13:15)) 
 
# Plot networks separately: 
 
library(qgraph) 
 
# pie = pred_no$error[,2], # provide errors as input 
# pieColor = rep('black',p), 
 
qNo <- qgraph(fit_no$pairwise$wadj, 
              edge.color = fit_no$pairwise$edgecolor, 
              layout = 'spring', 
              labels = colNames, 
              maximum = 1, 
              minimum = 0, 
              cut = 0.1, 
              details = FALSE, 
              vsize = 9, 
              label.cex = 1.2, 
              label.scale.equal = TRUE, 
              pie = error_list_no, 
              pieColor = color_list, 
              pieBorder = 0.25, 
              nodeNames = longnames, 
              legend = TRUE, 
              legend.cex = 0.5) 

qED <- qgraph(fit_ed$pairwise$wadj, 
              edge.color = fit_ed$pairwise$edgecolor,  
              layout = 'spring', 
              labels = colNames, 
              maximum = 1, 
              minimum = 0, 
              cut = 0.1, 
              details = FALSE, 
              vsize = 9, 
              label.cex = 1.2, 
              label.scale.equal = TRUE, 
              pie = error_list_ed, 
              pieColor = color_list, 
              pieBorder = 0.25, 
              nodeNames = longnames, 
              legend = TRUE, 
              legend.cex = 0.5) 

# Create an average layout and apply it to both networks in order to enhance compar
ability 
 
LayoutAverage <- averageLayout(qNo, qED) 
Max <- max(abs(c(getWmat(qNo), getWmat(qED)))) 
 
# Plot networks in color, using the average layout: 
 
pdf('EDnetworksColor.pdf', width = 15, height = 7) 
layout(t(1:2), widths = c(2.5, 3.5)) 
qNo2 <- qgraph(fit_no$pairwise$wadj, 
               edge.color = fit_no$pairwise$edgecolor, 
               layout = LayoutAverage, 
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               labels = colNames, 
               maximum = Max, 
               minimum = 0, 
               details = FALSE, 
               normalize = FALSE, 
               vsize = 9, 
               label.cex = 1.2, 
               label.scale.equal = TRUE, 
               cut = 0.1, 
               pie = error_list_no, 
               pieColor = color_list, 
               pieBorder = 0.2, 
               nodeNames = longnames, 
               legend = FALSE, 
               title = "Control group", 
               title.cex = 1.5, 
               repulsion = 2, 
               negDashed = FALSE, 
               groups = gr, 
               color = c("lightpink", "lightsteelblue2", "plum3")) 

qED2 <- qgraph(fit_ed$pairwise$wadj, 
               edge.color = fit_ed$pairwise$edgecolor, 
               layout = LayoutAverage, 
               labels = colNames, 
               maximum = Max, 
               minimum = 0, 
               details = FALSE, 
               normalize = FALSE, 
               vsize = 9, 
               label.cex = 1.2, 
               label.scale.equal = TRUE, 
               cut = 0.1, 
               pie = error_list_ed, 
               pieColor = color_list, 
               pieBorder = 0.2, 
               nodeNames = longnames, 
               legend = TRUE, 
               title = "ED group", 
               title.cex = 1.5, 
               legend.cex = 0.5, 
               repulsion = 2, 
               groups = gr, 
               color = c("lightpink", "lightsteelblue2", "plum3")) 

dev.off() 

# plot in separate pdf:s 
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pdf("No_ED.pdf", width = 10, height = 7) 
qNo3 <- qgraph(fit_no$pairwise$wadj, 
               edge.color = fit_no$pairwise$edgecolor, 
               layout = LayoutAverage, 
               labels = colNames, 
               maximum = Max, 
               minimum = 0, 
               details = TRUE, 
               vsize = 9, 
               label.cex = 1.2, 
               label.scale.equal = TRUE, 
               edge.labels = TRUE, 
               edge.label.cex = 0.8, 
               cut = 0,  
               fade = FALSE, 
               pie = predR_no, 
               pieColor = "black", 
               pieBorder = 0.2, 
               nodeNames = longnames, 
               legend = TRUE, 
               legend.cex = 0.5, 
               title = "Control group", 
               title.cex = 1.5, 
               repulsion = 2, 
               groups = gr, 
               color = c("lightpink", "lightsteelblue2", "plum3")) 
dev.off() 

 

 

pdf("ED.pdf", width = 10, height = 7) 
qED3 <- qgraph(fit_ed$pairwise$wadj, 
               edge.color = fit_ed$pairwise$edgecolor, 
               layout = LayoutAverage, 
               labels = colNames, 
               maximum = Max, 
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               minimum = 0, 
               details = TRUE, 
               vsize = 9, 
               label.cex = 1.2, 
               label.scale.equal = TRUE, 
               edge.labels = TRUE, 
               edge.label.cex = 0.8, 
               cut = 0,  
               fade = FALSE, 
               pie = predR_no, 
               pieColor = "black", 
               pieBorder = 0.2, 
               nodeNames = longnames, 
               legend = TRUE, 
               legend.cex = 0.5, 
               title = "ED group", 
               title.cex = 1.5, 
               repulsion = 2, 
               groups = gr, 
               color = c("lightpink", "lightsteelblue2", "plum3")) 
dev.off() 

 

# Retrieve edge weight list (observe that the direction of the edge is not  
# included here, only the absolute magnitude) 
 
qNo 

## From     To  Weight 
## 1     ---     2   0.6  
## 3     ---     5   0.12  
## 4     ---     5   0.28  
## 4     ---     6   0.25  
## 5     ---     6   0.11  
## 1     ---     7   0.12  
## 5     ---     8   0.08  
## 3     ---     9   0.07  
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## 5     ---     9   0.27  
## 8     ---     9   0.3  
## 8     ---     10      0.12  
## 5     ---     11      0.11  
## 9     ---     11      0.08  
## 10    ---     11      0.28  
## 1     ---     12      0.26  
## 8     ---     12      0.05  
## 10    ---     12      0.08  
## 1     ---     13      0.25  
## 12    ---     13      0.25  
## 3     ---     14      0.08  
## 14    ---     15      0.49 

qED 

## From     To  Weight 
## 1     ---     2   0.6  
## 3     ---     5   0.16  
## 4     ---     5   0.28  
## 4     ---     6   0.13  
## 5     ---     6   0.12  
## 1     ---     7   0.22  
## 3     ---     8   0.09  
## 5     ---     8   0.11  
## 7     ---     8   0.07  
## 4     ---     9   0.12  
## 5     ---     9   0.25  
## 8     ---     9   0.32  
## 8     ---     10      0.24  
## 5     ---     11      0.13  
## 9     ---     11      0.06  
## 10    ---     11      0.12  
## 1     ---     12      0.11  
## 2     ---     12      0.11  
## 7     ---     12      0.14  
## 10    ---     12      0.11  
## 1     ---     13      0.2  
## 3     ---     14      0.11  
## 13    ---     14      0.13  
## 14    ---     15      0.44 

 

5. Network centrality  

# Conmpute Centrality statistics 
 
 
cenNo <- centralityTable(qNo, standardized = FALSE) 
cenED <- centralityTable(qED, standardized = FALSE) 
 

# Plot centrality values (only strength in this case) 
 
pdf("CentralityEDNetwork.pdf", width = 15, height = 7) 
plot(cenNo$value[31:45],  
     type = "b",  
     bty = "l",  
     family = "sans", 
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     las = 1, 
     lwd = 1, 
     xaxt="n", 
     xlab = "Node", 
     ylab = "Strength Centrality") 
axis(side = 1, labels = colNames, at = c(1:15)) 
lines(cenED$value[31:45], type = "b", lty = "dashed") 
legend(x = 2,  y = 1.1, legend=c("Control group", "ED group"), 
        lty=c("solid", "dashed")) 
dev.off() 

 

 

6. Network accuracy and stability 

 

library(bootnet) 
 
# Use bootnet to estimare the networks again 
 
fit_noBoot <- estimateNetwork(as.matrix(DataNo), 
                                    default = "mgm", 
                                    type = VarDomain, 
                                    lev = VarLevel, 
                                    degree = 2, 
                                    criterion = "EBIC", 
                                    tuning = 0.5)    

fit_edBoot <- estimateNetwork(as.matrix(DataED), 
                                  default = "mgm", 
                                  type = VarDomain, 
                                  lev = VarLevel, 
                                  degree = 2, 
                                  criterion = "EBIC", 
                                  tuning = 0.5) 

6.1 Centrality stability  

# To examine centrality stability, we perform a case-dropping bootstrap wi
th 1000 boots 
# Change nCores to match the cores on your caomputer 
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fit_noBoot1 <- bootnet(fit_noBoot, nBoots = 1000, nCores = 4,type = "case"
) 

fit_edBoot1 <- bootnet(fit_edBoot, nBoots = 1000, nCores = 4,type = "case"
) 

pdf("CentralityStability.pdf") 

plot(fit_noBoot1) 

plot(fit_edBoot1) 

dev.off() 



 Marie-Helen Lindbäck 67 
 



 Marie-Helen Lindbäck 68 
 

 

 

## Computing the Correlation Stability Coefficient (CS-coefficient)  
 
# = Max proportion of cases that can be dropped, such that with 95 % proba
bility 
# the correlation btw the original centrality indices and the centrality o
f the  
# subset-based networks is .7 or higher 
 
# The CS-coefficient should be preferrably >.5 for the centrality statisti
cs  
# to be considered stable according to bootnet-tutorial by Fried et al (20
18) 
# (or at least .25) 
 
 
corStability(fit_noBoot1) 

## === Correlation Stability Analysis ===  
##  
## Sampling levels tested: 
##   nPerson Drop% n 
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## 1     121  74.9 2 
## 2     158  67.3 2 
## 3     196  59.4 1 
## 4     233  51.8 1 
## 5     309  36.0 1 
## 6     384  20.5 2 
## 7     459   5.0 1 
##  
## Maximum drop proportions to retain correlation of 0.7 in at least 95% o
f the samples: 
##  
## edge: 0.749 (CS-coefficient is highest level tested) 
##   - For more accuracy, run bootnet(..., caseMin = 0.673, caseMax = 1)  
##  
## strength: 0.594  
##   - For more accuracy, run bootnet(..., caseMin = 0.518, caseMax = 0.67
3)  
##  
## Accuracy can also be increased by increasing both 'nBoots' and 'caseN'. 

corStability(fit_edBoot1) 

## === Correlation Stability Analysis ===  
##  
## Sampling levels tested: 
##   nPerson Drop% n 
## 1     121  74.9 1 
## 2     158  67.3 1 
## 3     233  51.8 2 
## 4     271  43.9 3 
## 5     384  20.5 1 
## 6     421  12.8 1 
## 7     459   5.0 1 
##  
## Maximum drop proportions to retain correlation of 0.7 in at least 95% o
f the samples: 
##  
## edge: 0.749 (CS-coefficient is highest level tested) 
##   - For more accuracy, run bootnet(..., caseMin = 0.673, caseMax = 1)  
##  
## strength: 0.749 (CS-coefficient is highest level tested) 
##   - For more accuracy, run bootnet(..., caseMin = 0.673, caseMax = 1)  
##  
## Accuracy can also be increased by increasing both 'nBoots' and 'caseN'. 

 

6.2 Edge weight accuracy  

 
# We estimate the accuracy of the estimated edge-weights by drawing bootst
rapped CIs 
# for all the edges etimated in the networks 
 
# This allows for two things:  
# 1) exploring the accuracy of edge-weight estimates of our networks 
# 2) comparing edge weights to one-another.  
# Code from tutorial (DOI 10.3758/s13428-017-0862-1) 
# by Epskamp & Fried, 2017 (Behav Res) 
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# NB! The nCores argument should be adjusted according to your computer's 
specs  
# >> how many cores does your device run with? 
 
# No eating disorder group: 
fit_noBoot2 <-bootnet(fit_noBoot, nBoots = 2500, nCores = 2) 

pdf("fit_noBoot2_edges.pdf", width = 15, height = 30) 
plot(fit_noBoot2, labels = TRUE, order = "sample")  
dev.off() 

 

 



 Marie-Helen Lindbäck 71 
 

 



 Marie-Helen Lindbäck 72 
 

# Eating disorder group: 
fit_edBoot2 <-bootnet(fit_edBoot, nBoots = 2500, nCores = 2) 

pdf("fit_edBoot2_edges.pdf", width = 15, height = 30) 
plot(fit_edBoot2, labels = TRUE, order = "sample") 
dev.off() 
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# Plot all in same pdf: 
 
pdf("edge bootstrap.pdf", height = 7, width = 10) 
plot(fit_noBoot2, labels = FALSE, order = "sample", title = "Control group
", width = 7,lenght = 7) 
plot(fit_edBoot2, labels = FALSE, order = "sample", title = "ED group") 
dev.off() 

6.3 Significant differences in edge weight and centrality  
 
# The differenceTest function compares edge-weights and centralities  
# using the bootstrapped difference test. It utilizes the non-parametric b
ootstrap  
# results (not the case-dropping bootstrap results) (Epskamp et al., 2017)
. 
 
# exempel pa test av individuella edges: 
# differenceTest(boot1_low, 3, 17, "strength") 
 
# Edge significance plots 
 
# "The plot method can be used to plot the difference tests between all pa
irs  
# of edges and centrality indices. For example, the following code plots t
he  
# difference tests of node strength between all pairs of edge-weights" (Ep
skamp et al.,2017): 
# Interpretation of the plotted bootstrapped difference tests (Î± = 0.05) 
between edge-weights: 
# Only edges that were non-zero in the estimated network are included, bla
ck = nodes that 
# do differ significantly from one another 
 
EdgeSigNo <- plot(fit_noBoot2, "edge", plot = "difference", onlyNonZero = 
TRUE, order = "sample") 

## Expected significance level given number of bootstrap samples is approx
imately: 0.076 

EdgeSigNo 
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EdgeSigED <- plot(fit_edBoot2, "edge", plot = "difference", onlyNonZero = 
TRUE, order = "sample") 

## Expected significance level given number of bootstrap samples is approx
imately: 0.078 

EdgeSigED 
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pdf("Edge_Significance.pdf", height = 5, width = 10) 
EdgeSigNo 
EdgeSigED 
dev.off() 

 

# A node strength comparison test can be plotted in a similar way: 
 
 
StrengthSigNo <- plot(fit_noBoot2, "strength") 

## Expected significance level given number of bootstrap samples is approx
imately: 0.076 

StrengthSigNo 
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StrengthSigED <- plot(fit_edBoot2, "strength") 

## Expected significance level given number of bootstrap samples is approx
imately: 0.076 

StrengthSigED 
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pdf("StrenghtSignificance.pdf", height = 5, width = 10) 
StrengthSigNo 
StrengthSigED 
dev.off() 

7. Network comparison test  

# Code and interpretation based on Gunst et al (2018) and van Borkulo et a
l (2015: doi:10.1001/jamapsychiatry.2015.2079) and: 
# http://psych-networks.com/network-connectivity-predict-future-depression
-non-replication-paper-published/ 
 
library("devtools") 

library("NetworkComparisonTest") 
 
# skapa en funktion som kan estimera mgm natverk... 
 
library(mgm) 
 
NCT_estimator_MGM <- function(x, type, level) { 
  mgm_nw <- mgm(as.matrix(x),  
                type = type,  
                level = level, 
                k = 2, 
                lambdaSel = "EBIC", 
                lambdaGam = 0.5) 
  mgm_nw$pairwise$wadj 
} 
 

NCT_new <- NCT(DataNo, DataED,  
               it = 1000, 
               test.edges = TRUE, 
               progressbar = TRUE, 
               p.adjust.methods = "fdr", 
               test.centrality = TRUE, 
               centrality = "strength", 
               estimator = NCT_estimator_MGM, 
               estimatorArgs = list(type = VarDomain, level = VarLevel)) 

NCT_new 

# Difference in global strength p-value: 
NCT_new$glstrinv.real 

## [1] 0.1753177 

NCT_new$glstrinv.pval 

## [1] 0.6 

NCT_new$glstrinv.sep 

## [1] 5.310009 5.485327 

# Maximum difference in edge weights: 
NCT_new$nwinv.real 

## [1] 0.1392022 
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NCT_new$nwinv.pval 

## [1] 0.5 

# Which edges significantly differ? 
NCT_new$einv.pvals[which(NCT_new$einv.pvals[,3] < 0.05), ] 

# differences in centrality 
NCT_new$diffcen.real 

NCT_new$diffcen.pval 

8. Cluster analysis 

### Spinglass communtiy detection with the ICOMDET-package: ## 
############################################################## 
 
source("D:/Gradu/R/IComDetSpin Function[1520].R") 
 
# object needs to be qgraph 
 
library(igraph) 

library(qgraph) 
library(pheatmap) 

# no eating disorder: 
 
icomdet_no <- IComDetSpin(qNo, numberEstimations = 1000); icomdet_no 

# plotta forsta mest frekventa losningen 
# kan gora aven plot-kommandot 
 
clusters_no <- qgraph(icomdet_no$plottedMembership[[1]], layout = LayoutAv
erage) 

# eating disorder: 
 
icomdet_ed <- IComDetSpin(qED, numberEstimations = 10); icomdet_ed 

# plotta forsta mest frekventa losningen 
 
clusters_ed <- qgraph(icomdet_ed$plottedMembership[[1]], layout = LayoutAv
erage) 

pdf("spinglass.pdf", width = 15, height = 7) 
layout(t(1:2), widths = c(2.5, 3.5))  
clusters_no <- qgraph(icomdet_no$plottedMembership[[1]],  
                      layout = LayoutAverage,  
                      legend = FALSE, 
                      normalize = FALSE, 
                      details = FALSE, 
                      title = "Control group", 
                      nodeNames = longnames, 
                      title.cex = 1.5, 
                      color = c("seagreen3", "cyan2", "plum", "lightpink", 
"dodgerblue3", "khaki1")) 

clusters_ed <- qgraph(icomdet_ed$plottedMembership[[1]],  
                      layout = LayoutAverage,  
                      legend = TRUE, 
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                      legend.cex = 0.55, 
                      normalize = FALSE, 
                      details = FALSE, 
                      title = "ED group", 
                      nodeNames = longnames, 
                      style1 = TRUE, 
                      title.cex = 1.5, 
                      color = c("seagreen3", "plum", "dodgerblue3", "khaki
1")) 

dev.off() 
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PRESSMEDDELANDE  

Sexuell funktion, äckelkänslighet och psykopatologi hos kvinnor med ätstörning: en 

nätverksanalys. 

Pro gradu-avhandling i psykologi  

Fakulteten för humaniora, psykologi och teologi, Åbo Akademi  

Inom psykologisk forskning har nätverksanalys blivit populärt eftersom man med 

hjälp av nätverksanalys kan undersöka komplexa samband mellan många variabler. I 

en pro gradu-avhandling i psykologi vid Åbo Akademi användes nätverksanalyser 

för att undersöka hur en ätstörningsbakgrund påverkar kvinnors sexuella funktion, 

äckelkänslighet och psykopatologi. Sexuell funktion är komplext, det innefattar 

många faktorer och många faktorer påverkar sexuell funktion, därför kan 

nätverksanalys bidra med insikter i hur dessa faktorer förhåller sig till varandra.  

Resultaten visade att en ätstörningsbakgrund inte medförde en mer sårbar 

nätverksstruktur i ett nätverk av sexuell funktion, äckelkänslighet och psykopatologi. 

Sexuell äckelkänslighet var inflytelserikt i nätverken både för kvinnor med 

ätstörningshistoria och för kvinnor som inte har haft en ätstörning, vilket tyder på att 

sexuell äckelkänslighet har en viktig roll för kvinnors sexuella funktion. För kvinnor 

med en ätstörningsbakgrund var negativ kroppsbild också inflytelserikt.  

Datat som användes i studien kom från en stor datainsamling som Åbo Akademi 

utförde år 2019. Totalt 966 deltagares data inkluderades i analyserna. Deltagarna 

delades in i två grupper, det vill säga en grupp med kvinnor som har haft ätstörning 

och en kontrollgrupp med kvinnor som inte har haft en ätstörning.  

Avhandlingen utfördes av Marie-Helen Lindbäck under handledning av Sabina 

Nickull och Marianne Källström.  
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Psyk. Kand.  

Psykologi/Åbo Akademi  

040 5091559  

marie-helen.lindback@abo.fi 

Sabina Nickull  

Leg. Psyk  
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