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Abstract 

 In spite of the revived interest in compulsive buying disorder (CBD), its classification 

into the contemporary nosologic systems continues to be debated, and scarce studies have 

addressed heterogeneity in the clinical phenotype through methodologies based on a person-

centered approach. Objectives: to identify empirical clusters of CBD employing personality 

traits, as well as patients’ sex, age and the age of CBD onset as indicators. Methods: an 

agglomerative hierarchical clustering method defining a combination of the Schwarz 

Bayesian Information Criterion and log-likelihood was used. Results: three clusters were 

identified in a sample of n=110 patients attending a specialized CBD unit a) “male 

compulsive buyers” reported the highest prevalence of comorbid gambling disorder and the 

lowest levels of  reward dependence; b) “female low-dysfunctional” mainly included 

employed women, with the highest level of education, the oldest age of onset, the lowest 

scores in harm avoidance and the highest levels of persistence, self-directedness and 

cooperativeness; and c) “female highly-dysfunctional” with the youngest age of onset, the 

highest levels of comorbid psychopathology and harm avoidance, and the lowest score in self-

directedness. Conclusion: sociodemographic characteristics and personality traits can be used 

to determine CBD clusters which represent different clinical subtypes. These subtypes should 

be considered when developing assessment instruments, preventive programs and treatment 

interventions. 
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1. Introduction 

Compulsive buying disorder (CBD) is characterized by a repetitive, irresistible and 

overpowering urges to purchase goods which consequently generate severe distress or 

interference in social, financial or occupational areas [1]. The compulsive experience of 

buying is perceived by patients as an urgent, albeit senseless, need to buy, with repetitive loss 

of control over spending and negative feelings (depressed mood, anxiety or boredom) when 

not buying. Chronic and repetitive failure in self-regulation also is accompanied by feelings of 

guilt, shame and remorse [2]. The age of onset of the shopping related problems tends to be 

around the late teens and early adulthood [3,4]. 

Presently, behavioral addictions, including CBD, are increasingly being documented 

worldwide [5]. However, consensus has yet to be reached regarding the classification off this 

disorder. The current versions of the most used diagnostic classification taxonomies have 

considered that substance use is not required for the diagnosis of addiction and, for instance, 

the DSM-5 [6] has added gambling disorder in the group of “substance-related and addictive 

disorders” stating that this syndrome activates reward systems similarly to drugs of abuse, as 

well as reporting other similarities in terms of clinical, phenomenological and genetic 

characteristics [7].  

Although CBD and other impulsive behaviors seem to share other common factors 

such as the use of positive reinforcement as a developing mechanism at the beginning of the 

problem behavior and negative reinforcement as a maintaining variable in the long-term 

maintenance of the behavior [4,8–10], the DSM-5 work group considered CBD to still be 

poorly understood and did not recognize this condition as an addiction [11]. Indeed, much of 

the presently available evidence is mostly descriptive, and while neurobiological and genetic 

findings in behavioral addictions draw parallels with substance use disorders (e.g. dysfunction 

activations in several brain regions, particularly the prefrontal cortex and striatum, and the 
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activation of the mesocorticolimbic system and the extended amygdale), empirical data based 

on animal models, genetic findings and neurotransmitter activity are limited and in their 

nascent stage [12–14]. As a consequence, researchers have often described CBD as an 

impulsive-compulsive spectrum disorder [9,15–18]. Describing CBD as an impulsive-

compulsive spectrum disorder has been deemed to be most fitting as other studies have found 

that behavioral addictions are not best described as being either due to a bipolar episode [19], 

or a manifestation of obsessive-compulsive disorder (OCD) [20]. 

Prior research has provided imprecise and unreliable prevalence rates for CBD: 

epidemiological estimates in developed countries range from 1% to 20% depending on the 

origin of the samples, definitions and measurement instruments [21–25]. Existing 

epidemiological data for CBD have also shown that treatment-seeking patients with CBD 

usually suffer from multiple psychiatric conditions, with comorbid alcohol and/or other drugs 

use, eating disorders, mood disorders, anxiety, and other impulse control disorders being most 

common [26].  

The study of clinical profiles and risk factors for CBD shows that gender-dependent 

differences exist, in the sense that risk, prevalence, and rates of initiation and frequency of 

misuse are higher for women [27]. Lower educational levels have also been considered a risk 

factor for the presence of CBD [28]. Moreover, low levels of self-esteem seem to be  a 

powerful predictor for the development and course of CBD, and researchers relate this lack of 

self-esteem with irrational beliefs such as “buying will make life better and/or will enhance 

my self-image” [29,30]. 

Risk-factor research has also addressed certain personality traits. As a whole, 

researchers have linked patients with CBD to individual-personality characteristics typical for 

other addictive behaviors. In the line of the five-factor model of personality, high extraversion 

levels, which are common in CBD, have been interpreted as a way to use shopping to uphold 



 Author Manuscript 

patients’ social status and sustain their attractiveness [31]. High scores on neuroticism scales 

have consistently linked shopping as a means of reducing negative emotional states [32], and 

low conscientiousness scores have been associated with impairments in patients’ ability to be 

structured and responsible [33]. Other results involving personality traits have shown that 

compulsive buying is characterized by high impulsivity scores [34,35], high levels in both 

positive and negative urgency traits [36], high novelty seeking [37] and low scores in self-

directedness and cooperativeness traits [38]. Notwithstanding, results relating to the 

characterization of personality traits in CBD have been inconsistent at times, and at least one 

study has concluded that shopping addicts are less adventurous, curious and employ less 

abstract thinking than their counterparts [39]. The paucity of available evidence and the 

aforementioned reported inconsistencies stress the need for additional empirical studies aimed 

to assess the predictive capacity of specific personality traits on the CBD construct and 

outcomes. 

 Regarding methodological approaches, the heterogeneity among individuals with CBD 

has mostly been studied through variable-level approaches (such as general and/or generalized 

linear models), which are centered on the description of the association between variables and 

consider potential risk factors as predictors of a subject’s clinical features and competences. 

The application of this approach to psychological constructs isolates psychologically 

meaningful behavioral characteristics in which individuals reliably differ, and analyze their 

potential correlational structure, stability over time and predictive validity for the outcomes of 

individuals [40,41]. In contrast with the variable-level methods, person-centered approaches 

(such as latent profile analysis, latent class analysis, and cluster analytic techniques) start 

from the grouping of individuals according to their responses/scores on different features, and 

focus attention on the intra-individual structure of variables [42]. The advantage of these 

analyses is the conceptualization of subjects: they are conceived as a whole, and not as the 
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addition of isolated features. Research carried out with these methodologies concluded that 

risk profiles that show similarities and differences among individuals are especially useful for 

understanding psychopathology and adaptation, and that they are well suited for addressing 

questions that concern group differences in patterns of clinical profiles [43]. However, 

person-centered approaches have scarcely been used for behavioural addictions, ºand to our 

knowledge only a few studies have explored the existence of empirical clusters for CBD. In 

an early research, DeSarbo and Edwards [44] found two clusters in a sample of n=104 

patients who underwent treatment for compulsive buying: internal (buying was perceived as 

the consequence of psychological features, such as anxiety, dependence and low self-esteem) 

versus external (buying was perceived as the consequence of environmental variables, such as 

social isolation or materialistic values). More recently, Mueller et al. [26] conducted a latent 

profile analysis in a sample of n=171 patients based on compulsive buying severity, and 

found that a 2-cluster solution was optimal (cluster 2 was composed of patients with more 

severe compulsive buying symptoms and higher prevalence for Axis I and impulse control 

disorders).  

In short, CBD has increasingly been placed within the behavioral addiction theoretical 

construct during the last decades (particularly into the impulse-control and/or obsessive-

compulsive disorder spectrum), but the categorization of the core criteria and components of 

compulsive buying require additional empirical evidence. This work explores the 

heterogeneity CBD phenotype among adult patients undergoing treatment for compulsive 

buying as a main problem or primary disorder, through a statistical method based on a person-

centered approach. The specific objective was to identify empirical clusters of CBD 

employing individuals’ personality traits as indicators. Due to the strong interrelationships 

evidenced in the literature between both CBD related variables and personality profile 

variables with the individuals’ sex, age and onset of the disorder [9,26], these variables were 
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also considered as indicators. Based on the theoretical framework, we hypothesize that CBD 

is not conceptualized as a homogeneous group and that different cluster groups will emerge. 

 

2. Methods 

2.1. Participants 

The sample consisted of N=110 patients treated at the Pathological Gambling and 

other Behavioral Addictions Unit at the Department of Psychiatry, at the Bellvitge University 

Hospital, in Barcelona (Spain). This public hospital is certified as a tertiary care center (high 

specialization) for the treatment of psychological addictive behaviors and oversees the 

treatment of very complex cases. The catchment area of the hospital includes over two million 

people in the south of the metropolitan area of Barcelona. Individuals were assessed by expert 

clinical psychologists and psychiatrists with more than 15 years of clinical experience in the 

field of addictive disorders. The current study was conducted between January, 2005 and 

September, 2015. 

All the patients that arrived to the unit seeking treatment for a problem of compulsive 

buying were considered potential participants for this study. The exclusion criteria for the 

study were: having an intellectual disability and severe mental disorders (schizophrenia or 

other psychotic disorders, bipolar disorder, etc.).  

 2.2. Instruments  

 2.2.1. Compulsive Buying Disorder Diagnosis 

The patients were assessed using a structured clinical face-to-face interview modeled 

after the SCID-I [45], covering the presence of impulsive control disorders, such as CBD. 

Diagnostic criteria for CBD were determined according the guidelines set by McElroy, Keck, 

Pope, Smith, Strakowski [46]. Although the reliability and validity of these criteria have not 

yet been determined, they have received wide acceptance in the research community [47]. It’s 
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important to note that no formal diagnostic criteria for CBB have been accepted for the DSM 

or the ICD‐10. At present, it is recommended that CBB be determined via detailed 

face‐to‐face interviews which explore “buying attitudes, associated feelings, underlying 

thoughts, and the extent of preoccupation with buying and shopping” and which determine 

that excessive buying behavior does not occur exclusively during episodes of mania or 

hypomania [24]. 

 2.2.2. Personality and psychopathological status 

 2.2.2.1. Temperament and Character Inventory-Revised (TCI-R) [48]. 

 The TCI-R is a reliable and valid 240-item questionnaire which measures seven 

personality dimensions: four temperament (novelty seeking, harm avoidance, reward 

dependence and persistence) and three character dimensions (self-directedness, 

cooperativeness and self-transcendence). All items are measured on a 5-point Likert-type 

scale. A validated Spanish version was used [49]. The scales in the Spanish revised version 

showed adequate internal consistency (Cronbach’s alpha  mean value of 0.87). In the study, 

consistency indicies were in the good (=.72 for novelty seeking) to excellent range (=.88 

for self-directedness). 

 2.2.2.2. Symptom Checklist-Revised (SCL-90-R) [50].  

 The SCL-90-R evaluates a broad range of psychological problems and 

psychopathological symptoms. This questionnaire contains 90 items and measures nine 

primary symptom dimensions: somatization, obsession-compulsion, interpersonal sensitivity, 

depression, anxiety, hostility, phobic anxiety, paranoid ideation and psychoticism. It also 

includes three global indices: 1) a global severity index (GSI), designed to measure overall 

psychological distress; 2) a positive symptom distress index (PSDI), to measure the intensity 

of the symptoms; and 3) a positive symptom total (PST), which reflects self-reported 

symptoms. A validated Spanish version was used [51]. The Spanish validation scale obtained 
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good psychometrical indexes, with a mean internal consistency of 0.75 (Cronbach’s alpha). In 

the sample of this study, consistence indices were in the excellent range (between =.80 for 

paranoid ideation to =.98 for global indexes). 

 2.2.2.3. Alcohol Use Disorders Identification Test (AUDIT) [52].  

 This test was developed as a simple screening method for excessive alcohol 

consumption. AUDIT consists of 10 questions about the level of consumption, symptoms of 

dependence and alcohol-related consequences. Internal consistency has been found to be high, 

and rest-retest data have suggested a high reliability (0.86) and sensitivity around 0.90; 

specificity in different settings and for different criteria averages 0.80 or more. Three groups 

were considered for this study, based on the ranges defined by Reinert [53]: null-low, abuse 

and risk of dependence. 

 

 2.2.3. Other sociodemographic and clinical variables 

Additional demographic, clinical, and social/family variables related to gambling were 

measured using a semi-structured face-to-face clinical interview described elsewhere [54].  

Some of the CBD behavior variables covered included the age of onset of CBD, the mean and 

maximum monetary investment in a single episode of shopping, and the total accumulated 

debts.  

 

 

 2.3. Procedure 

The present study was carried out in accordance with the latest version of the 

Declaration of Helsinki. The University Hospital of Bellvitge Ethics Committee of Clinical 

Research approved the study, and written informed consent was obtained from all 
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participants. Experienced psychologists and psychiatrists conducted the two face-to-face 

clinical interviews.  

 2.4. Statistical analysis 

Statistical analysis was carried out with SPSS20 for Windows. Firstly, the TwoStep 

Clustering Component was used to generate the empirical clusters, utilizing the seven 

personality trait scores measured on the TCI-R questionnaire, sex, age and onset of the 

disorder as indicators. This procedure constitutes a scalable cluster analysis algorithm 

designed to handle large datasets including both continuous and categorical variables. In the 

first step, subjects are pre-clustereed into many small sub-clusters according to a sequential 

clustering approach. In the second step, resulting sub-clusters are considered as inputs and 

grouped into the desired number of clusters according to the agglomerative hierarchical 

clustering method. By default, the TwoStep algorithm uses a combination of the Schwarz 

Bayesian Information Criterion and log-likelihood distance in autodetermining the final 

number of clusters, choosing a solution with a reasonably large ratio of Schwarz Bayesian 

Information Criterion changes and a large ratio of distance measures. The log-likelihood 

measure is computed by using the normal density for continuous variables and the 

multinomial probability mass function for categorical variables. In this study, we compared as 

finalistic candidate solutions the automatic number of clusters selected by the TwoStep 

Clustering Component procedure, and two additional models: the autodetermined number of 

clusters minus one, and the autodetermined number plus one. The final chosen model was 

based on [55]: a) the highest cohesion and separation index; b) adequate number of 

individuals in each group (to allow statistical comparisons); and c) the best clinical 

interpretability. 

The comparison of the sociodemographical, clinical and personality measures between 

the derived empirical clusters was based on chi-square tests (2) for categorical variables and 
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analysis of variance (ANOVA) for quantitative measures. Cohen’s-d measured the effect size 

of pairwise comparisons (for |d|>0.50 was considered moderate effect size and |d|>0.80, high 

effect size). Bonferroni-Finner’s correction controlled the inflation in Type-I error due to 

multiple statistical comparison for variables measuring clinical state. 

3. Results 

 3.1. Cluster composition: description for the cluster indicators 

The 3-cluster solution was selected as being the most optimal. This solution 

corresponded to the autodetermined number deemed most appropriate by the TwoStep 

Clustering procedure. The 2-cluster solution was rejected since it achieved lower 

cohesion/separation fitting and worse clinical interpretation. The 4-cluster solution did not 

allow higher cohesion-separation fit, did not improve clinical interpretation and created 

groups with low sample sizes. 

For the final 3-cluster solution, Silhouette measure of cohesion and separation was 

into the fair range (average Silhouette=0.3), which indicates moderate evidence of cluster 

structure in the data. The ratio of cluster sizes comparing the largest (n=46, 41.8%) to the 

smallest (n=32, 29.1%) was 1.44. Figure A.1 summarizes the final 3-cluster model for the 

variables entered in the cluster analysis as indicators. Firstly, it is displays the relative 

indicator importance in estimating the model, which report how well each variable can 

differentiate the different derived clusters (the higher the importance measure, the less likely 

it is that the variation for the variable between clusters is due to chance and the more likely it 

is due to some underlying difference). In this study, the patients’ sex achieved the highest 

importance for clustering, followed by the personality traits self-directedness, harm avoidance 

and cooperativeness. The personality traits of novelty seeking and self-transcendence 

obtained the poorest relevance. Figure A.1 also contains clusters profiles for the variables 
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used as cluster indicators (centroids, mean values for the quantitative variables and the 

percentage for the binary variable sex). 

--- Insert Fig. A.1 --- 

Table A.1 includes the statistical comparison for the variables utilized as indicators in 

the clustering. All variables achieved significant differences, except for age, novelty seeking 

and self-transcendence.  

--- Insert Fig. A.2 --- 

--- Insert Table A.1- ---  

 

 3.2. Comparison between the clusters in sociodemographic and external clinical 

variables 

Tables A.2 and A.3 contains the distribution of the main sociodemographic and 

clinical variables of the study, and the statistical comparison between clusters. Figure A.2 

graphically summarizes (through a radar-chart) the clinical and the personality profile for the 

3-cluster solution in the most relevant variables of the study (being that the plotted variables 

have different ranges, t-scores standardized in the own sample were represented to facilitate 

the comparison between clusters and the clinical interpretation). According to this set of 

results, clusters will be named as follows: cluster 1 “type 1, male compulsive buyers”, cluster 

2 “type II, female low-dysfunctional”, and cluster 3 “type III, female high-dysfunctional”. 

Type I (male compulsive buyers: n=32, 29.1%) is completely composed of men, obtained the 

highest prevalence of a comorbid gambling disorder and the lowest mean in the personality 

trait reward-dependence. Type II (women low-dysfunctional: n=32, 29.1%) includes mainly 

women, with the highest level of education, high employment levels, with the oldest age of 

CBD onset, the lowest mean for harm avoidance and the highest means for persistence, self-

directedness and cooperativeness. Type III (women high-dysfunctional: n=46, 41.8%) 
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includes only women, obtained the youngest age of CBD onset, the highest levels in comorbid 

psychological symptoms (SCL-90-R scores), the highest mean in the harm avoidance 

personality trait and the lowest mean in the self-directedness trait. 

--- Insert Tables A.1-A.2 ---  

--- Insert Fig. A.2 --- 

 

 3.3. Distribution of the clusters during the time of sample recruitment  

Figure A.3 shows the percentage frequency distribution of the clusters during the years 

of the study (from 2005 to 2015), as well as the prevalence of patients attending the 

specialized unit for treatment due to CBD in comparison to other behavioral addictions 

(gambling disorder, sex addiction, videogame addiction or internet addiction). The prevalence 

of CBD consultations increased from 2.48% in 2005 to 5.53% in 2015, achieving a significant 

linear trend (2=17.3, df=1, p=.006) and no significant deviation from linearity (2=7.27, 

df=9, p=.609). The three clusters also tended to increase their presence in the recent years, but 

the linear trend was not significant for any type (p>.05 in polynomial contrast tests) and a 

prominent common decrease for the years 2010 and 2013 was found. 

--- Insert Fig. A.3 --- 

4. Discussion  

This work explores the existence of empirical clusters for CBD starting from the 

patients’ age, age of onset of compulsive buying, and personality trait scores, using a 

methodology based on the person-centered approach. Three clusters were derived: type I 

“male compulsive buyers”, type II “female low-dysfunctional” and type III “female high-

dysfunctional”. Patients’ sex was the variable with the highest importance for the clustering, 

followed by self-directedness, harm avoidance and cooperativeness, while novelty seeking 

and self-transcendence obtained the poorest relevance for discriminating between the groups.  
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Sex was the most relevant variable in the clustering process. Men and women display 

differences in their emotions in response to environmental and social stimuli, and seem to 

express diverse susceptibility factors to mental diseases [56]. The frequency distribution for 

the participants’ gender in this study (67.3% of women versus 32.7% of men) is consistent 

with results from the literature showing that compulsive buying behavior is more typical in 

women than in men [27,57]. In the present study, cluster type I is composed exclusively of 

men, and this composition should explain how this group obtained the highest prevalence of 

comorbid gambling disorder (which is strongly gender-related, with males being highly 

represented; [58]) and the lowest score in the personality trait reward-dependence. To this 

end, men usually obtain lower scores compared to women on this scale, especially in the 

presence of addictive disorders [57]. It should be noted the similarity between this cluster and 

the pathological gambling dimensional personality profile found in other studies [59]. 

Cluster type II principally included women and cluster type III, women exclusively. 

The main differences in the clustering variables between both clusters were the age of CBD 

onset (the lowest mean was registered in cluster type III) and the mean scores in the 

personality traits harm avoidance (higher scores for type III), self-directedness (lower scores 

for type III), persistence (lower scores for type III) and cooperativeness (lower score for type 

III). Previous studies show that the personality profile for compulsive buying is characterized 

by high levels of impulsivity and novelty seeking, and by low levels in self-directedness and 

cooperativeness [60]. In line with these results, the functionality level of both these clusters 

(type II and III) was, as a whole, dependent on its own composition: type III was the most 

dysfunctional (obtaining the highest scores on the SCL-90R scales), probably due to the fact 

that it included patients with the lowest mean age of onset, higher means on the harm 

avoidance scale and lowers means on self-directedness and cooperativeness scales.  
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Literature about personality traits and CBD suggests that high scores in impulsivity 

and novelty seeking and low scores in self-directedness and cooperativeness constitute risk 

factors for this disorder. In this study, however, novelty seeking obtained low relevance for 

clustering, and no difference between empirical groups emerged. A possible explanation for 

this result is the own distribution of the novelty seeking scale in the sample: the mean score in 

the study sample (114.4) corresponds to the 85th percentile compared to the general Spanish 

population [49]. 

Closer perusal of our results found that, across the years of study, the incidence of 

patients seeking treatment for CBD has progressively increased. This is consistent with other 

studies which have also found an increase in the prevalence of CBD in developing countries 

[61]. The influence of advertising, new means of shopping (eg. on the internet), an increase in 

materialism serving as a sign of success and social prestige, or even as a form of identity, are 

understood to be risk factors which have contributed to increased rates of CBD [1,62,63]. On 

the other hand, our results point to a drop in CBD rates between the years of 2010 and 2013, 

coinciding with the worst years of the economic crisis in Europe, and, more specifically, in 

Spain. Moreover, this decrease is consistent with results from other behavioral addictions 

requiring substantial amounts of money. In the case of gambling disorder, a significant drop 

in prevalence was also found during the European economic crisis [58], especially in 2010. 

Future research should analyze the comorbidity of CBD and other disorders, as this 

topic has been studied in other behavioral addictions such as gambling disorder [19]. 

 

 

 

5. Conclusions 
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Problematic buying behavior is a growing social issue in developed countries. There is 

ongoing debate as to how best classify compulsive buying and its related dysfunctional 

consequences and clinical correlates, but there are no established criteria and current 

operational definitions rely on similarities with other substance use disorders or behavioral 

addictions, such as gambling disorder and other impulsive-compulsive spectrum disorders 

(sex addiction, internet gaming addiction, food addiction, etc.). Available evidence outlines 

that CBD is a complex disorder with interacting factors involving neurobiological systems, 

personality traits, environmental variables and stress responsivity.  

This study aimed to explore the heterogeneity of the disorder and the existence of 

differentiated subgroups in a sample of CBD patients, based on sex, age, onset of problematic 

buying behavior and personality. Our results suggest that this group of variables appears to be 

useful in determining clusters which represent different clinical subtypes. Such differences 

among problematic compulsive buyers imply that the experience of buying may diverge 

between patients, and therefore targeting at-risk buyers or CBD patients without considering 

these specific dependent effects may have limited success for clinical research, for developing 

assessment instruments with discriminative capacity and for planning efficient prevention 

programs. Moreover, present treatment data for CBD are limited: no standard therapy exists 

and intervention programs are often addressed to comorbid conditions. These include 

cognitive behavioral therapy accompanied by family-financial counseling [10] and, in some 

cases, pharmacologic intervention [64]. To this end, the existence of different empirical CBD 

clusters should be considered when developing specific and flexible treatment interventions. 



 Author Manuscript 

6. Acknowledgements  

 This manuscript and research was supported by grants from Instituto de Salud Carlos 

III (FIS PI11/00210, FIS14/290, CIBERObn, CIBERsam and Fondos FEDER) and 

PROMOSAM (PSI2014-56303-REDT). CIBERObn and CIBERSAM are both an initiative of 

ISCIII. 

 



 Author Manuscript 

7. References 

[1] Lejoyeux M, Weinstein A. Compulsive buying. Am J Drug Alcohol Abuse 

2010;36:248–53.  

[2] Kellett S, Bolton J V. Compulsive buying: a cognitive-behavioural model. Clin Psychol 

Psychother 2009;16:83–99.  

[3] Aboujaoude E. Compulsive buying disorder: A review and update . Curr Pharm Des  

2014;20 :4021–5.  

[4] Hartston H. The Case for Compulsive Shopping as an Addiction. J Psychoactive Drugs 

2012;44:64–7.  

[5] Villella C, Martinotti G, Di Nicola M, Cassano M, La Torre G, Gliubizzi MD, et al. 

Behavioural addictions in adolescents and young adults: results from a prevalence 

study. J Gambl Stud 2011;27:203–14.  

[6] American Psychiatric Association. Diagnostic and Statistical Manual of Mental 

Disorders, Fifth Edition. Washington, DC: American Psychiatric Association; 2013. 

[7] Potenza MN. Non-substance addictive behaviors in the context of DSM-5. Addict 

Behav 2014;39:1–2.  

[8] Grant JE, Potenza MN, Weinstein A, Gorelick DA. Introduction to Behavioral 

Addictions. Am J Drug Alcohol Abuse 2010;36:233–41.  

[9] Jiménez-Murcia S, Granero R, Moragas L, Steiger H, Israel M, Aymamí N, et al. 

Differences and similarities between bulimia nervosa, compulsive buying and 

gambling disorder. Eur Eat Disord Rev 2015;23:111–8.  

[10] Müller  a., Arikian  a., de Zwaan M, Mitchell JE. Cognitive-behavioural group therapy 

versus guided self-help for compulsive buying disorder: A preliminary study. Clin 



 Author Manuscript 

Psychol Psychother 2013;20:28–35.  

[11] Petry NM, O’Brien CP. Internet gaming disorder and the DSM-5. Addiction 

2013;108:1186–7.  

[12] Leeman RF, Potenza MN. A targeted review of the neurobiology and genetics of 

behavioural addictions: an emerging area of research. Can J Psychiatry 2013;58:260–

73.  

[13] Piquet-Pessôa M, Ferreira GM, Melca IA, Fontenelle LF. DSM-5 and the Decision Not 

to Include Sex, Shopping or Stealing as Addictions. Curr Addict Reports 2014;1:172–

6.  

[14] Elger CE, Raab G, Neuner M, Weber B. A Neurological Study of Compulsive Buying 

Behaviour. J Consum Policy 2011;34:401–13.  

[15] Fernández-Aranda F, Jiménez-Murcia S, Alvarez-Moya EM, Granero R, Vallejo J, 

Bulik CM. Impulse control disorders in eating disorders: clinical and therapeutic 

implications. Compr Psychiatry 2006;47:482–8.  

[16] Fernández-Aranda F, Pinheiro AP, Thornton LM, Berrettini WH, Crow S, Fichter MM, 

et al. Impulse control disorders in women with eating disorders. Psychiatry Res 

2008;157:147–57.  

 [17] Lejoyeux M, Bailly F, Moula H, Loi S, Adès J. Study of compulsive buying in patients 

presenting obsessive-compulsive disorder. Compr Psychiatry 2005;46:105–10.  

[18] Weinstein A, Mezig H, Mizrachi S, Lejoyeux M. A study investigating the association 

between compulsive buying with measures of anxiety and obsessive-compulsive 

behavior among internet shoppers. Compr Psychiatry 2015;57:46–50.  

[19] Di Nicola M, De Risio L, Pettorruso M, Caselli G, De Crescenzo F, Swierkosz-Lenart 



 Author Manuscript 

K, et al. Bipolar disorder and gambling disorder comorbidity: current evidence and 

implications for pharmacological treatment. J Affect Disord 2014;167:285–98.  

[20] Petruccelli F, Diotaiuti P, Verrastro V, Petruccelli I, Carenti ML, De Berardis D, et al. 

Obsessive-compulsive aspects and pathological gambling in an Italian sample. Biomed 

Res Int 2014;2014:167438.  

[21] Duroy D, Gorse P, Lejoyeux M. Characteristics of online compulsive buying in 

Parisian students. Addict Behav 2014;39:1827–30.  

[22] Maraz A, van den Brink W, Demetrovics Z. Prevalence and construct validity of 

compulsive buying disorder in shopping mall visitors. Psychiatry Res 2015;228:918–

24. 

[23] Maraz A, Eisinger A, Hende B, Urbán R, Paksi B, Kun B, et al. Measuring compulsive 

buying behaviour: Psychometric validity of three different scales and prevalence in the 

general population and in shopping centres. Psychiatry Res 2015;225:326–34.  

[24] Müller A, Mitchell JE, de Zwaan M. Compulsive buying. Am J Addict 2015;24:132–7.  

[25] Sussman S, Lisha N, Griffiths M. Prevalence of the addictions: a problem of the 

majority or the minority? Eval Health Prof 2011;34:3–56.  

[26] Mueller A, Mitchell JE, Black DW, Crosby RD, Berg K, de Zwaan M. Latent profile 

analysis and comorbidity in a sample of individuals with compulsive buying disorder. 

Psychiatry Res 2010;178:348–53.  

[27] Fattore L, Melis M, Fadda P, Fratta W. Sex differences in addictive disorders. Front 

Neuroendocrinol 2014;35:272–84. 

[28] Davenport K, Houston JE, Griffiths MD. Excessive Eating and Compulsive Buying 

Behaviours in Women: An Empirical Pilot Study Examining Reward Sensitivity, 



 Author Manuscript 

Anxiety, Impulsivity, Self-Esteem and Social Desirability. Int J Ment Health Addict 

2012;10:474–89.  

[29] McQueen P, Moulding R, Kyrios M. Experimental evidence for the influence of 

cognitions on compulsive buying. J Behav Ther Exp Psychiatry 2014;45:496–501.  

[30] Roberts JA, Manolis C, Pullig C. Contingent self-esteem, self-presentational concerns, 

and compulsive buying. Psychol Mark 2014;31:147–60. 

[31] Thompson ER, Prendergast GP. The influence of trait affect and the five-factor 

personality model on impulse buying. Pers Individ Dif 2015;76:216–21.  

[32] Wang C-C, Yang H-W. Passion for Online Shopping: the Influence of Personality and 

Compulsive Buying. Soc Behav Personal An Int J 2008;36:693–706.  

[33] Andreassen CS, Griffiths MD, Gjertsen SR, Krossbakken E, Kvam S, Pallesen S. The 

relationships between behavioral addictions and the five-factor model of personality. J 

Behav Addict 2013;2:90–9.  

[34] Di Nicola M, Tedeschi D, De Risio L, Pettorruso M, Martinotti G, Ruggeri F, et al. Co-

occurrence of Alcohol Use Disorder and behavioral addictions: relevance of 

impulsivity and craving. Drug Alcohol Depend 2015;148:118–25.  

[35] Paula JJ de, Costa D de S, Oliveira F, Alves JO, Passos LR, Malloy-Diniz LF. 

Impulsivity and compulsive buying are associated in a non-clinical sample: an 

evidence for the compulsivity-impulsivity continuum? Rev Bras Psiquiatr 

2015;37:242–4. 

[36] Rose P, Segrist DJ. Negative and positive urgency may both be risk factors for 

compulsive buying. J Behav Addict 2014;3:128–32. 

[37] Black DW, Shaw M, McCormick B, Bayless JD, Allen J. Neuropsychological 



 Author Manuscript 

performance, impulsivity, ADHD symptoms, and novelty seeking in compulsive 

buying disorder. Psychiatry Res 2012;200:581–7.  

[38] Di Nicola M, Tedeschi D, Mazza M, Martinotti G, Harnic D, Catalano V, et al. 

Behavioural addictions in bipolar disorder patients: role of impulsivity and personality 

dimensions. J Affect Disord 2010;125:82–8.  

[39] Balabanis G. The relationship between lottery ticket and scratch-card buying 

behaviour, personality and other compulsive behaviours. J Consum Behav 2002;2:7–

22.  

[40] von Eye A, Bergman LR. Research strategies in developmental psychopathology: 

dimensional identity and the person-oriented approach. Dev Psychopathol 

2003;15:553–80. 

[41] West SG, Ryu E, Kwok O-M, Cham H. Multilevel modeling: current and future 

applications in personality research. J Pers 2011;79:2–50.  

[42] Furr RM. A framework for profile similarity: Integrating similarity, normativeness, and 

distinctiveness. J Pers 2008;76:1267–316. 

[43] Asendorpf JB. Typeness of Personality Profiles : A Continuous Person-Centred 

Approach to Personality Data. Eur J Pers 2006;106:83–106. 

[44] Desarbo W, Edwards E. Typologies of Compulsive Buying Behavior: A Constrained 

Clusterwise Regression Approach. J Consum Psychol 1996;5:231–62.  

[45] First MB et, Spitzer RL, Gibbon M, Williams JBW. Structured Clinical Interview for 

DSM-IV Axis I Disorders, Clinician Version (SCID-CV). Washington, D.C.: American 

Psychiatric Press, Inc.; 1997. 

 [46] McElroy SL, Keck PE, Pope HG, Smith JM, Strakowski SM. Compulsive buying: a 



 Author Manuscript 

report of 20 cases. J Clin Psychiatry 1994;55:242–8. 

[47] Tavares H, Lobo DSS, Fuentes D, Black DW. Compulsive buying disorder: a review 

and a case vignette. Rev Bras Psiquiatr 2008;1:16–23. 

[48] Cloninger CR. The temperament and character inventory-revised. St Louis, M.O.: 

Center for Psychobiology of Personality; 1999. 

 [49] Gutiérrez-Zotes J a, Bayón C, Montserrat J, Valero J, Labad  a, Cloninger CR, et al. 

Inventario del Temperamento y el Carácter-Revisado ( TCI-R ). Baremación y datos 

normativos en una muestra de población general. Actas Españolas Psiquiatr 

2004;32:8–15. 

 [50] Derogatis L. SCL-90-R. Administration, scoring and procedures manual. Baltimore, 

MD: Clinical Psychometric Research; 1990. 

[51] Derogatis L. SCL-90-R. Cuestionario de 90 síntomas-Manual. Madrid: TEA Editor.; 

2002. 

[52] Saunders JB, Aasland OG, Babor TF, de la Fuente JR, Grant M. Development of the 

Alcohol Use Disorders Identification Test (AUDIT): WHO Collaborative Project on 

Early Detection of Persons with Harmful Alcohol Consumption--II. Addiction 

1993;88:791–804.  

[53] Reinert DF, Allen JP. The Alcohol Use Disorders Identification Test (AUDIT): a 

review of recent research. Alcohol Clin Exp Res 2002;26:272–9.  

[54] Jiménez-Murcia S, Aymamí-Sanromà M, Gómez-Peña M, Álvarez-Moya E, Vallejo J. 

Protocols de tractament cognitivoconductual pel joc patològic i d’altres addiccions no 

tòxiques. Spain: Hospital U. Barcelona; 2006. 

[55] Nylund KL, Asparoutiov T, Muthen BO. Deciding on the number of classes in latent 



 Author Manuscript 

class analysis and growth mixture modeling: A Monte Carlo simulation study. Struct 

Equ Model Multidiscip J 2007;14:535–69. 

[56] Petry NM, Stinson FS, Grant BF. Comorbidity of DSM-IV pathological gambling and 

other psychiatric disorders: results from the National Epidemiologic Survey on Alcohol 

and Related Conditions. J Clin Psychiatry 2005;66:564–74. 

[57] Wong G, Zane N, Saw A, Chan AKK. Examining gender differences for gambling 

engagement and gambling problems among emerging adults. J Gambl Stud 

2013;29:171–89. 

[58] Jiménez-Murcia S, Fernández-Aranda F, Granero R, Menchón JM. Gambling in Spain: 

update on experience, research and policy. Addiction 2014;109:1595–601.  

[59] Martinotti G, Andreoli S, Giametta E, Poli V, Bria P, Janiri L. The dimensional 

assessment of personality in pathologic and social gamblers: the role of novelty seeking 

and self-transcendence. Compr Psychiatry 2006;47:350–6.  

[60] Workman L, Paper D. Compulsive Buying: A Theoretical Framework. J Bus Inq 

2010;9:89–126. 

[61] Black DW. Compulsive buying disorder: a review of the evidence. CNS Spectr 

2007;12:124–32. 

[62] Dell’Osso B, Allen A, Altamura  a C, Buoli M, Hollander E. Impulsive-compulsive 

buying disorder: clinical overview. Aust N Z J Psychiatry 2008;42:259–66.  

[63] Dittmar H. Compulsive buying--a growing concern? An examination of gender, age, 

and endorsement of materialistic values as predictors. Br J Psychol 2005;96:467–91.  

[64] Vanderah T, Sandweiss A. The pharmacology of neurokinin receptors in addiction: 

prospects for therapy. Subst Abuse Rehabil 2015;6:93.  



 Author Manuscript 
8. Appendices 

Table A.1. Statistical comparison between clusters for variables used as cluster indicators. 

 Proportions (%) Tests and Pairwise comparisons (p and Cohen’s-d) 

 Total C1 C2 C3 2 tests C1 vs C2 C1 vs C3 C2 vs C3 

 n=110 n=32 n=32 n=46 2
2 p 1p |d| 1p |d| 1p |d| 

Sex Female 67.3 0  87.5 100 94.10 <.001 <.001 3.74* --- ---  .014 0.53* 

 Male 32.7 100 12.5 0          

 Means ANOVA C1 vs C2 C1 vs C3 C2 vs C3 

 Total C1 C2 C3 F2;107 
1p 1p |d| 1p |d| 1p |d| 

Age (years) 43.2 43.3 45.9 41.3 1.62 .434 .607 0.22 .623 0.17 .239 0.45 

Age of CBD onset (years) 39.4 39.4 43.1 36.8 2.57 .287 .607 0.28 .617 0.20 .026 0.60* 

TCI-R: Novelty seeking 114.4 115.8 111.4 115.4 0.88 .468 .282 0.27 .949 0.02 .328 0.28 

TCI-R: Harm avoidance 110.0 107.1 93.7 123.5 31.29 <.001 .005 0.74* <.001 0.90* <.001 2.14* 

TCI-R: Reward depend. 104.2 96.8 108.3 106.6 5.03 .014 .009 0.75* .021 0.57* .656 0.11 

TCI-R: Persistence 108.1 106.5 115.5 104.0 3.21 .061 .107 0.43 .710 0.11 .026 0.65* 

TCI-R: Self-directedness 124.1 121.9 148.1 109.0 44.37 <.001 <.001 1.49* .007 0.66* <.001 2.33* 

TCI-R: Cooperativeness 136.0 129.9 150.5 130.1 20.43 <.001 <.001 1.48* .971 0.01 <.001 1.44* 

TCI-R: Self-Transcend. 66.5 64.3 65.3 68.8 0.74 .481 .812 0.06 .411 0.26 .434 0.20 

Note. CBD: compulsive buying disorder. Bold: significant comparison (.05 level). *Bold: effect size into the 

range moderate (|d|>0.50) to high (|d|>0.80).  
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Table A.2. Description of the total sample and comparison between clusters at baseline: categorical 

variables. 

 Descriptives: proportions (%) Group/cluster Pairwise comparisons: p-values and Cohen’s-d 

 Total C1 C2 C3 Chi-square tests C1 vs C2 C1 vs C3 C2 vs C3 

 n=110 n=32 n=32 n=46 2 df p p |d| p |d| p |d| 

Origin Spanish 97.3 96.9 96.9 97.8 0.09 2 .955 1 0.00 .794 0.06 .794 0.06 

 Immigrant 2.7 3.1 3.1 2.2          

Education level Primary 37.5 36.7 30.0 43.2 6.70 4 .153 .107 0.14 .742 0.13 .119 0.28 

 Secondary 41.3 50.0 33.3 40.9     0.34  0.18  0.16 

 University 21.2 13.3 36.7 15.9     0.56*  0.07  0.50* 

Civil status Single 32.1 29.0 22.6 40.9 5.63 4 .228 .267 0.15 .340 0.25 .214 0.40 

 Married - in couple 50.9 45.2 64.5 45.5     0.40  0.01  0.39 

 Divorced - separated 17.0 25.8 12.9 13.6     0.33  0.31  0.02 

Employm. Unemployed 47.2 56.3 29.0 53.3 5.99 2 .050 .029 0.57* .800 0.06 .036 0.51* 

 Employed 52.8 43.8 71.0 46.7          

Smoke use No 61.8 40.6 84.4 60.9 13.01 2 .001 <.001 1.01* .078 0.41 .025 0.55* 

 Yes 38.2 59.4 15.6 39.1          

Alcohol (AUDIT) Low 93.6 90.6 96.9 93.3 1.05 2 .592 .302 0.26 .662 0.10 .490 0.16 

 Abuse 6.4 9.4 3.1 6.7          

 Risk of dependence 0  0  0  0              

Drugs use-abuse No 96.3 93.8 100 95.6 1.84 2 .398 .157 0.37 .725 0.08 .234 0.30 

 Yes 3.7 6.3 0  4.4          

Comorbid GD No 80.9 65.6 87.5 87.0 6.83 2 .033 .039 0.53* .025 0.52* .944 0.02 

 Yes 19.1 34.4 12.5 13.0          

Note. Bold: significant comparison (.05 level). *Bold: effect size into the range moderate (|d|>0.50) to high 

(|d|>0.80); GD: gambling disorder. 
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Table A.3. Comparison between clusters at baseline: quantitative variables. 

 Means ANOVA and Pairwise comparisons (p and Cohen’s-d) 

 Total C1 C2 C3 Cluster C1 vs C2 C1 vs C3 C2 vs C3 

 n=110 n=32 n=32 n=46 F2;107 
1p 1p |d| 1p |d| 1p |d| 

Duration of CBD (years) 4.1 4.4 3.3 4.5 0.61 .601 .607 0.21 .964 0.02 .418 0.27 

Maximum spend/episode 

(€) 

1029.2 1085.9 597.6 1290.0 0.36 .696 .641 

0.20 

.898 

0.05 

.466 

0.19 

Mean spend/episode (€)  118.0 24.5 44.7 234.1 1.47 .410 .894 0.35 .396 0.32 .363 0.29 

Cumulate debts (€)  28818 21984 45109 22239 0.76 .587 .607 0.24 .990 0.00 .418 0.21 

# addictive behaviours 1.18 1.41 1.13 1.07 2.61 .287 .507 0.33 .186 0.34 .699 0.16 

SCL-90: Somatization 1.4 0.8 1.0 2.1 21.72 <.001 .525 0.32 <.001 1.46* <.001 1.05* 

SCL-90: Obsess./compuls. 1.7 1.4 1.1 2.5 29.59 <.001 .474 0.38 <.001 1.24* <.001 1.69* 

SCL-90: Interpers. sensit. 1.5 1.2 0.9 2.0 14.58 <.001 .525 0.26 <.001 0.83* <.001 1.26* 

SCL-90: Depressive 2.0 1.6 1.5 2.7 22.18 <.001 .667 0.12 <.001 1.26* <.001 1.34* 

SCL-90: Anxiety 1.5 1.1 0.9 2.1 23.13 <.001 .534 0.21 <.001 1.21* <.001 1.37* 

SCL-90: Hostility 1.2 1.1 0.7 1.7 13.20 <.001 .474 0.52* .003 0.67* <.001 1.17* 

SCL-90: Phobic anxiety 0.9 0.5 0.3 1.4 17.67 <.001 .525 0.31 <.001 0.96* <.001 1.25* 

SCL-90: Paranoid Ideation 1.3 1.1 0.8 1.8 15.03 <.001 .474 0.45 .001 0.73* <.001 1.31* 

SCL-90: Psychotic 1.1 0.9 0.7 1.6 10.96 <.001 .525 0.22 .001 0.81* <.001 0.97* 

SCL-90: GSI score 1.5 1.1 1.0 2.1 26.90 <.001 .525 0.22 <.001 1.30* <.001 1.51* 

SCL-90: PST score  53.9 46.8 40.0 68.3 23.83 <.001 .474 0.32 <.001 1.15* <.001 1.54* 

SCL-90: PSDI score 2.3 2.0 2.0 2.7 17.18 <.001 .912 0.03 <.001 1.08* <.001 1.22* 

Note. CBD: compulsive buying disorder. Bold: significant comparison (.05 level). *Bold: effect size into the 

range moderate (|d|>0.50) to high (|d|>0.80).  
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Fig. A.1. Predictor importance and cluster profiles (centroids).  
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Cluster profiles: centroids 

 Cluster 1 2 3 Total 

N 32 32 46 110 

% 29.1 29.1 41.8 100 

Sex Female 0% 37.8% 62.2% 100% 

 Male 88.9% 11.1% 0% 100% 

Self-directedness 121.9 148.1 109.0 124.1 

Harm-avoidance 107.1 93.7 123.5 110.0 

Cooperativeness 129.9 150.5 130.1 136.0 

Reward-depend. 96.8 108.3 106.6 104.2 

Persistence 106.5 115.5 104.0 108.1 

Age of onset 39.4 43.1 36.8 39.4 

Age 43.3 45.9 41.3 43.2 

Novelty seeking 115.8 111.4 115.4 114.4 

Self-transcend. 64.3 65.3 68.8 66.5 
 

 

 

Fig. A.2. Radiar-charts for the distribution of the clinical-psychopathology profile (age of onset and SCL-

90R) and the personality profile (TCI-R).  
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Fig. A.3. Frequency distribution of the clusters (in percentage) throughout the years of the study.  
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