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Detail-oriented visual processing style: its role in the 
relationships between early life adversity and hoarding-related 
dysfunctions

Chia-Ying Choua, R. Scott Mackina, Kevin L. Delucchia, and Carol A. Mathewsa,b

aDepartment of Psychiatry, University of California, San Francisco, USA

bDepartment of Psychiatry, University of Florida, Gainesville, USA

Abstract

Early life adversity, ranging from material deprivation and parental dysfunction to abusive and 

life-threatening events, has been associated with hoarding symptom severity. Moreover, both 

victims of early life adversity and individuals with hoarding disorder have been found to have a 

higher tendency toward detail-oriented visual processing. This study aimed to investigate the role 

of detail-oriented visual processing in the relationship between early life adversity and hoarding-

related dysfunction. Childhood exposure to life adversity, hoarding symptom severity, and 

emotional attachment to possessions, a hoarding-related dysfunction thought to be most closely 

related to adversity exposure, were assessed. Detail-oriented visual processing was evaluated using 

the Central Coherence Index, which was calculated based on the drawing process during the Rey-

Osterrieth Complex Figure Test. It was found that detail-oriented visual processing was not 

significantly associated with hoarding symptom severity, emotional attachment to possessions, or 

the relationship between early life adversity and hoarding symptom severity. It did, however, act as 

a significant moderator in the relationship between early life adversity and emotional attachment 

to possessions. These findings add to the literature by identifying the role of a specific 

neurocognitive processing style in the mechanism through which early life adversity affects the 

development of a key hoarding-related dysfunction, elevated emotional attachment to possessions.
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1. Introduction

The core features of hoarding disorder (HD) include persistent difficulty discarding 

possessions, due to perceived need to save them and distress associated with discarding 
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them, leading to the accumulation of excessive amounts of clutter (American Psychiatric 

Association, 2013). The cognitive-behavior model of compulsive hoarding (Frost and Hartl, 

1996), which depicts HD as a multifaceted problem, identifies four areas of hoarding-related 

dysfunction that underlie the clinical presentation of HD. They are: 1) abnormal emotional 

attachment to possessions, 2) dysfunction in information processing, 3) abnormal beliefs 

about possessions, and 4) avoidance.

In examining potential environmental contributors to hoarding, experiences of life adversity, 

ranging from major life stressors such as parental dysfunction and disruption of 

interpersonal relationships to traumas such as physical and sexual assaults, have been found 

to be associated with hoarding symptom severity (Ayers et al., 2010; Dozier et al., 2016; 

Hartl et al., 2005; Landau et al., 2011; Przeworski et al., 2014; Timpano et al., 2011; Tolin et 

al., 2010). Moreover, life adversity has been associated with one of the four proposed areas 

of hoarding related dysfunctions, emotional attachment to possessions. Specifically, it has 

been suggested that, for individuals whose safety has been compromised, emotional 

attachment to possessions may develop as a way to gain a sense of protection and safety 

(Hartl et al., 2005). This hypothesized relationship between life adversity and emotional 

attachment to possessions awaits empirical investigation. In addition, potential factors 

affecting the proposed relationships between life adversity and both emotional attachment to 

possessions and hoarding symptom severity have not yet been explored.

To identify potential moderators of the effects of life adversity on hoarding related 

symptoms and cognitions, we reviewed the literature for another psychiatric illness that is 

the direct result of an extreme form of life adversity (i.e., trauma), posttraumatic stress 

disorder (PTSD). In PTSD, the tendency to vividly retain the visual details rather than an 

integrated global impression or personal meaning of a trauma has been suggested as a risk 

factor for the development of PTSD symptoms (Bisby et al., 2009; Brewin et al., 2010; 

Hagenaars et al., 2016). A similar bias towards retaining detailed and local over contextual 

and global information has also been found among individuals with HD: in performing a 

sorting task, individuals with HD more often consider detailed features of objects compared 

to healthy controls (Frost and Hartl, 1996; Grisham et al., 2010; Wincze et al., 2007). While 

this detail-oriented visual processing style is associated with more severe psychological 

consequences of trauma among individuals with PTSD, its effect on the relationship between 

trauma and hoarding has not yet been examined. It is possible that the tendency to focus on 

details rather than on global impressions predisposes individuals to see each object as 

unique, thereby intensifying the emotional attachment toward the item, and thus, the 

behavioral symptoms of hoarding (i.e., difficulty discarding and obsessive acquisition).

One of the most widely used assessment tools for visual processing is the Rey-Osterrieth 

Complex Figure Test (RCFT; Osterrieth, 1944). In studies examining visual processing 

using the RCFT, poorer performance has been associated with both life adversity and 

hoarding. For example, trauma victims consistently copied the complex figure less 

accurately than those who had not reported significant traumatic experiences (Stein et al., 

2002). Similarly, individuals with HD are less successful in constructing the complex figure, 

missing key component parts or creating more fragmented copies in comparison to healthy 

individuals during the copying stage (Hartl et al., 2004; Tolin et al., 2011). In sum, the bias 
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towards local and detailed information over global and integrated information, at least in 

some contexts, has been observed in both trauma victims and hoarding populations, as has 

poorer accuracy in visual information processing as manifested by performance on the 

RCFT. However, the potential effect of detail-oriented visual processing on the relationship 

between life adversity and hoarding has not yet been examined.

In this study, we examined the relationships between life adversity, hoarding symptoms, and 

visual processing style in individuals with HD and in healthy controls. We hypothesized that 

detail-orientated visual processing styles would significantly moderate the relationship 

between frequent exposure to life adversity and more severe hoarding symptoms (e.g., 

Cromer et al., 2007; Hartl et al., 2005; Landau et al., 2011; Przeworski et al., 2014; Tolin et 

al., 2010). We also hypothesized, based on the previous literature (Hartl et al., 2005), that we 

would find a significant relationship between life adversity and emotional attachment to 

possessions, and that detail-orientation visual processing style would significantly enhance 

the strength of this relationship. As an initial exploration of this topic, we focused on 

relationship-related life adversities in childhood (i.e., before age 18), since early exposure to 

relationship-related adversities, as opposed to other types of adverse experiences such as 

natural disasters and material deprivation, have been associated more negative outcomes, in 

both the contexts of PTSD and HD, and in the context of neurological development (Landau 

et al., 2011; Maughan and McCarthy, 1997; Penza et al., 2003; Tomalski and Johnson, 

2010).

2. Methods

2.1. Participants

The participants for this study included 24 individuals with HD (16.7% male, age range 20 

to 74) and 40 healthy individuals (40.0% male, age range 19 to 78), who were recruited for a 

larger study aimed at examining neurocognitive function in HD. Participants were recruited 

through media advertisements and health clinics throughout the San Francisco Bay Area. 

HD participants were included if they met DSM-5 criteria for HD (American Psychiatric 

Association, 2013), plus two out of three of the following: 1) a score of ≥ 40 on the Saving 

Inventory, Revised (SI-R) (Frost et al., 2004), 2) a score of ≥ 20 on the UCLA Hoarding 

Symptom Scale (UHSS) (Saxena et al., 2015), and 3) a score of ≥ 12 on the Clutter Image 

Rating Scale-Revised (CI-R) (Frost et al., 2008). HD participants were not excluded on the 

basis of co-occurring psychiatric disorders, with the exceptions noted below. Healthy 

participants were included if they did not meet DSM-5 criteria for a current Axis I disorder 

including HD, and met at least two of the following: 1) a score of ≤ 20 on the SI-R, 2) a 

score of ≤ 10 on the UHSS, and 3) a score of ≤ 8 on the CI-R. Regardless of diagnosis 

status, individuals with active psychotic symptoms, intellectual disability, dementia, or any 

acute medical condition that is known or suspected to affect cognitive function (including, 

but not limited to, head trauma) were excluded. Participants with a history of substance use 

were required to be sober from all substances (except tobacco) for three months prior to 

participation in the study.
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2.2. Diagnostic interviews

The Structured Interview for Hoarding Disorder (SIHD) (Nordsletten, 2013) was utilized to 

assign HD diagnosis. Other psychiatric symptoms were assessed using the Structured 

Clinical Interview for Diagnosis of DSM disorders (SCID) (First et al., 1997).

2.3. Clinical assessments

The Saving Inventory, Revised (SI-R) (Frost et al., 2004) was used to assess overall hoarding 

severity. The Possession Comfort Scale (PCS) (Hartl et al., 2005) was used to assess 

emotional attachment to possessions. The PCS is a 31-item scale assessing various aspects 

pertaining to emotionality in relation to possessions. These aspects include physical and 

emotional comfort, vulnerability and loneliness. Responses are made on a 1 (strongly 

disagree) to 7 (strongly agree) scale with higher scores indicating stronger emotional 

attachment to possessions. Finally, the Beck Depression Inventory-Second Edition (BDI-II) 

(Beck et al., 1996) and Beck Anxiety Inventory (BAI) (Steer et al., 1993) were used to 

assess depression and anxiety symptoms respectively. Satisfactory internal consistency 

within the current sample was found for these measures (Cronbach’s Alpha = 0.98 for SI-R, 

0.97 for PCS, 0.93 for BDI-II, and 0.96 for BAI).

2.4. Early life adversity

The Adverse Childhood Experience Questionnaire (ACE) (Felitti et al., 1998; McGavock 

and Spratt, 2014) was used to assess cumulative exposure to 10 types of early life adversity, 

including childhood abuse (i.e., verbal, physical, or sexual abuse), neglect (i.e., deprivation 

of food, attention, or other types of resources), and household dysfunction (i.e., parental 

divorce, mental illnesses, substance abuse, or imprisonment). The total scores range from 0 

to 10. Scores of 4 or higher have been found to be significantly associated with a variety of 

negative mental health outcomes, psychophysiological and psychosocial vulnerabilities (e.g., 

Anda et al., 2010; Chapman et al., 2007; Chapman et al., 2011; Dube et al., 2009).

2.5. Visual-spatial Processing

The Rey-Osterrieth Complex Figure Test (RCFT) (Osterrieth, 1944) was used to assess the 

accuracy and style of visual-spatial processing. The accuracy score (range 0-36) was rated 

based on the quality of drawings of 18 elements in the complex figure. In order to assess 

visual-spatial processing style, Booth’s method (Booth, 2006) was adopted to evaluate 

whether the drawing process was detail- or globally-oriented. In this method, first, the order 

of construct index (OCI; ranges between 0 and 3.3.) is calculated by awarding a score of 0, 

1, 3, or 4 to the first 6 elements drawn based on the hierarchical categories to which they 

belong, and averaging the sum. A higher score in the OCI indicates a greater involvement of 

global, as opposed to detailed, features at the initial stage of visual processing. Second, the 

style index (SI; ranges between 0 and 2) is derived by awarding a 0 to 2 score to the first 6 

elements drawn based on the degree of continuity and averaging the sum. A higher score on 

the SI indicates greater continuity in the drawing style. Finally, the central coherence index 

(CCI; ranges between 0 and 2) was obtained by adding the proportion of the total possible 

scores in OCI (score/3.3) and SI (score/2). The CCI was used to indicate the style of visual-
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spatial processing, with a lower score meaning a more detail-oriented style, and a higher 

score meaning a more global-oriented style.

2.6. Other measures

To account for the potential contribution of general cognitive function on the effect of visual 

processing style in predicting the dependent measures, the National Adult Reading Test 

(NART) (Nelson, 1982; Nelson and Willison, 1991) was utilized to estimate the full scale 

intelligence quotient (IQ).

2.7. Procedures

The study took place at University of California, San Francisco (UCSF), and was approved 

by the UCSF Institutional Review Board. Self-report questionnaires, the SI-R (Frost et al., 

2004), UHSS (Saxena et al., 2015), and CI-R (Frost et al., 2008), and clinical interviews 

with a licensed psychologist or psychiatrist were conducted to determine eligibility. Next, 

participants completed clinical assessment and assessment of early life adversity, followed 

by a battery of neuropsychological tests with trained research staff who were blinded to 

participants’ clinical diagnosis. All participants provided verbal and written informed 

consent to participate in the study and were financially compensated for their participation 

($20 per hour).

2.8. Statistical Analyses

All statistical analyses were performed with SPSS version 21 (SPSS Inc, Chicago, IL, USA). 

For each continuous variable, the approximation of normal distribution was examined and 

established using methods applied in previous studies (Chou et al., 2014). Specifically, when 

the skewness score of a continuous variable was 3 times larger than the standard error of the 

skewness score, the variable would be determined to be significantly skewed, and a square-

root transformation would be applied. A square-root transformation was applied to the 

following variables: frequency of early life adversity, depression and anxiety symptom 

scores, detail-oriented visual processing style (i.e., CCI score), and visual processing 

accuracy (i.e., RCFT accuracy score).

Pearson’s correlations were conducted to examine the relationships between the key 

variables (i.e., early life adversity, detail-oriented visual processing style, visual processing 

accuracy, overall hoarding severity, and emotional attachment to possessions. Two linear 

regression models were then examined in the entire sample. The first model examined the 

moderating effect of detail-oriented visual processing style on the relationship between early 

life adversity and overall hoarding symptom severity, with the latter being the dependent 

variable. The second model examined the moderating effect of detail-oriented visual 

processing style on the relationship between early life adversity and emotional attachment to 

possessions, with the latter being the dependent variable. In both models, the main predictors 

included early life adversity, detail-oriented visual processing style, and the interaction term 

of the two. Basic demographic variables (i.e., gender and age) were included as covariates in 

the regression models. Moreover, to account for potential confounding effect of general 

cognitive capacity on visual processing style, full IQ as estimated by the NART was 

included as a covariate. Similarly, since symptoms of anxiety and depression have been 
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associated with early life adversity (Young et al., 1997), BAI (Steer et al., 1993) and BDI 

(Beck et al., 1996) scores were also included as covariates. As exploratory analyses, 

Pearson’s correlations were used to examine the correlations between these covariates and 

the dependent variables, hoarding symptom severity and emotional attachment to 

possessions, in this study sample. Moreover, when a significant moderating effect of detail-

oriented visual processing style was found in the regression models, post hoc Pearson’s 

correlations between early life adversity and the hoarding measures (e.g., hoarding symptom 

severity or emotional attachment to possessions) were computed separately among those 

with higher versus those with lower detail-oriented visual processing tendency (defined by 

mid-split) in order to clarify the moderating effect. The two correlation coefficients were 

then transformed into z scores using the Fisher Z-transformation to examine whether the 

difference between them was statistically significant.

3. Results

Descriptive data of the entire sample, as well as that of the HD and health sub-samples are 

summarized in Table 1. As shown in Table 1, individuals in the HD sub-sample were 

significantly older, showed higher IQ scores, greater severity in the clinical measures, and 

more experiences of early life adversities. Gender distribution between the healthy (40% 

male) and HD participants (17% male) showed a trend towards significance (χ2(1) = 3.80, p 
= 0.051). There were no significant differences in detail-oriented visual processing tendency 

or accuracy in visual processing between the healthy and HD participants. Current co-

occurring psychiatric disorders among those with HD included social phobia (n = 5), major 

depressive disorder (n = 4), generalized anxiety disorder (n = 3), specific phobia (n = 3), 

PTSD (n = 2), and bulimia nervosa (n = 1).

In the combined sample, more frequent exposure to early life adversity was significantly 

correlated with both more severe hoarding symptoms (r = 0.50, p < 0.001), and stronger 

emotional attachment to possessions (r = 0.38, p = 0.003). Frequent exposure to early life 

adversity was also significantly correlated with more detail-oriented visual processing style 

(i.e., lower CCI score; r = −0.36, p = 0.004). However, detail-oriented visual processing style 

was not significantly correlated with hoarding symptom severity (r = −0.08, p = 0.520) or 

emotional attachment to possessions (r = 0.17, p = 0.183). Additionally, the two measures of 

visual processing (i.e., detail-oriented style and accuracy) were significantly and positively 

correlated (r = 0.32, p = 0.011).

The results from the regression analyses are shown in Tables 2 and 3. The first model 

predicting hoarding symptom severity accounted for 58% of the variance (F(8, 49) = 8.50, p 
< 0.001). Depression symptom severity (p = 0.001) were the only significant predictors of 

hoarding symptom severity (Table 2). The second model predicting emotional attachment to 

possessions accounted for 48% of the variance (F(8, 50) = 5.84, p < 0.001). Depression 

symptom severity (p = 0.034), and the interaction between early life adversity and detail-

oriented visual processing style (p = 0.031) were significant predictors of emotional 

attachment to possessions, suggesting a significant moderating effect of detail-oriented 

visual processing style (Table 3). Exploratory analyses showed that most of the covariates 

were significantly correlated with the dependent variable in each of the two regression 
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models (Table 4). Moreover, to clarify the moderating effect found in the second regression 

model, post hoc Pearson’s correlations were applied. As shown in Figure 1, there was a 

significant and positive correlation between early life adversity and emotional attachment to 

possessions among those with greater detail-oriented visual processing tendency (r = 0.44, p 
= 0.011), but not among those with lower detail-oriented visual processing tendency (r = 

0.34, p = 0.073). However, the difference between the two correlation coefficients were not 

statistically significant (p = 0.33).

4. Discussion

Exposure to life adversity or trauma has been associated with more severe hoarding 

symptoms (Ayers et al., 2010; Dozier et al., 2016; Hartl et al., 2005; Landau et al., 2011; 

Przeworski et al., 2014; Timpano et al., 2011; Tolin et al., 2010), and hypothesized to be 

associated with the development of excessive emotional attachment to possessions, one of 

the core dysfunctions related to hoarding (Hartl et al., 2005). The current study examined the 

relationships between adversity occurred in childhood, overall hoarding symptom severity, 

and emotional attachment to possessions. More specifically, we were interested in whether 

detail-oriented visual processing style, a neurocognitive vulnerability for the development of 

posttraumatic symptoms following trauma (Bisby et al., 2009; Brewin et al., 2010), would 

moderate the effect of early life adversity on these hoarding-related measures.

First, we found that individuals with HD reported significantly more types of adversity in 

childhood than the healthy participants. Moreover, in the entire sample, more frequent 

exposure to early life adversity was significantly associated with worse current hoarding 

severity and stronger emotional attachment to possessions. These findings are consistent 

with the literature suggesting life adversity as a risk factor for HD (Ayers et al., 2010; Dozier 

et al., 2016; Hartl et al., 2005; Landau et al., 2011; Przeworski et al., 2014; Timpano et al., 

2011; Tolin et al., 2010). They also support the hypothesized association between life 

adversity and emotional attachment to possessions (Hartl et al., 2005).

Second, consistent with findings in the previous study (Hartl et al., 2004), there was no 

significant difference in the accuracy scores for copying the complex figure in the RCFT 

(Osterrieth, 1944) between the healthy and HD participants. That is, individuals with HD 

have similar capacity to attend to and construct a copy of complex visual stimuli compared 

to healthy individuals. However, inconsistent results have been found when examination is 

focused more closely on the key or global components of the figure. Specifically, previous 

work had shown that individuals with HD tended to miss or create more fragmented copies 

of the key components in RCFT (Hartl et al., 2004; Tolin et al., 2011). In contrast, the 

current study found that there was no significant difference between healthy individuals and 

those with HD in detail-oriented visual processing style. The diverse findings may be due to 

differences in the measure examined in these studies vs. that examined in the current study. 

Specifically, the measure used in the previous work evaluated overall performance on 

copying key components of the figure, regardless of the order of construction (Savage et al., 

1999). However, detail-oriented visual processing style (Booth, 2006) assessed “what the 

first six components are that draw one’s attention as well as one’s capacity is to accurately 

and smoothly copy them”. It is possible that individuals with HD do not have significant 

Chou et al. Page 7

Psychiatry Res. Author manuscript; available in PMC 2019 September 01.

H
ealth R

esearch A
lliance A

uthor M
anuscript

H
ealth R

esearch A
lliance A

uthor M
anuscript



difficulties in identifying the global and key features of a complex visual stimulus in the 

early stage of visual processing, hence do not show a greater tendency of detail-oriented 

visual processing. However, their overall capacity to construct and complete the copying of 

the key components may be compromised as suggeste by previous findings (Hartl et al., 

2004; Tolin et al., 2011). It would be of interest to examine factors that may contribute to 

this phenomena, and whether the compromised performance is more reflected among the 

global or key features than the more local and detailed features of the RCFT image.

On the other hand, regardless of hoarding tendencies, frequent exposure to early life 

adversity was found to be associated with detail-oriented visual processing style. That is, 

instead of capturing elements that compose the fundamental structure of an image, 

individuals who had experienced more adversities in early life tended to be drawn to the 

details in the initial stage of visual processing. The contrast between this finding and the 

nonsignificant relationship between visual processing style and the hoarding measures 

suggests a stronger association between detail-oriented visual processing style and early life 

adversity than hoarding symptoms or emotional attachment to possessions. In other words, 

detail-oriented visual processing style, by itself, may not be significantly influential to the 

symptom severity of HD or to emotional attachment to possessions which has been 

associated with HD. Its impact on hoarding, if any, would be indirect and likely to stem from 

its association with early life adversity.

Consistently, and supporting our original hypothesis, detail-oriented visual processing style 

did significantly moderate the relationship between early life adversity and emotional 

attachment to possessions. It is possible that the tendency to attend to detailed components 

of objects strengthens the perception and/or belief that each and every object is unique and 

irreplaceable, which is a common cognitive distortion of HD (Frost and Hartl, 1996), and 

thereby intensifies the existing strong association between early life adversity and emotional 

attachment to possessions. Based on findings in the regression model, the significance of this 

moderating effect on emotional attachment to possessions was stronger than early life 

adversity or detail-oriented visual processing style. In other words, when the experience of 

early life adversity is coupled with the tendency to attend to details rather than global 

features of visual stimuli, the ‘risk’ of heighted emotional attachment to possessions 

increases more significantly than it would in the presence of either factor on its own. These 

results echo previous studies suggesting the contribution of detail-oriented information 

processing to the development of psychopathologies that are directly associated with trauma, 

such as PTSD (Bisby et al., 2009; Brewin et al., 2010; Hagenaars et al., 2016), or that 

present high prevalence of exposure to trauma or life adversities, such as anorexia nervosa 

(Lopez et al., 2008). It would also be of interest to examine the effect of detail-oriented 

visual processing on psychopathologies that are not as closely associated with trauma, since 

this visual processing style may not be exclusive to trauma- or hoarding-related 

psychological vulnerabilities.

Although a significant moderating effect of detailed-oriented visual processing style on the 

relationship between early life adversity and hoarding symptom severity was not found, the 

data suggested that detailed-oriented visual processing may, at least, exacerbate the effect of 

life adversity on one of the main underlying dysfunctions of HD: emotional attachment to 
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possessions. It is of interest to examine how detail-oriented visual processing style may 

affect the relationships between early life adversity (or trauma) and other hoarding related 

dysfunctions (Frost and Hartl, 1996), and in turn affect HD symptom severity in future 

research.

The current study contains several limitations. First, the current sample was recruited from a 

previous study, which intentionally excluded individuals with mild-to-moderate hoarding 

symptom severity (i.e., SI-R scores between 20-40, or UHSS scores between 10-20). Thus, 

the use of this convenience sample may limit the generalizability of the current findings. In 

other words, it would not be reliable to apply the current conclusions, especially those 

related to hoarding symptom severity, to individuals with moderate hoarding tendencies. 

Although appropriate statistical methods were applied to minimize the potential impact of 

this issue, future studies in population samples should be conducted. Second, the current 

sample consisted of individuals from a large urban city and its surrounds who were 

motivated to participate and complete a study that involved long hours of neurocognitive 

testing and other clinical assessments. Therefore, some of the current findings (e.g., IQ 

scores among individuals with HD) may not be consistent with previous studies that used 

different recruitment methods or study designs. These limitations should be considered when 

generalizing the findings to other populations. Third, individuals with HD were older than 

the healthy participants in the current sample, and had a variety of comorbid diagnoses. Age 

and the comorbid diagnoses may have contributed to the current findings to some degree. 

While the effect of age was statistically accounted for in the regression analyses, future 

studies should either adopt a more homogenous sample in terms of psychiatric diagnosis or a 

larger sample to allow examination of comorbid conditions statistically. Fourth, we assessed 

the number of specific types of early life adversity using the ACE (Felitti et al., 1998; 

McGavock and Spratt, 2014). Although this measure estimates individuals’ experiences of a 

variety of common early life stressors, more detailed inquiries about these experiences (e.g., 

age when the events happened, the frequency of each type of life adversity, severity and 

psychological impacts of the events then and at the assessment) are needed to clarify how 

these other aspects of life adversity affect hoarding behaviors. Finally, we adopted a 

diagnostic tool based on the DSM-IV (SCID-I) to assess Axis I disorders other than HD. A 

diagnostic method based on the most current DSM system should be adopted in future 

studies.

Overall, the current study applied a method specifically designed to measure detail-vs.-

global-oriented visual processing style (Booth, 2006), to our knowledge, for the first time in 

the literature of life adversity and hoarding. While a significant association was found 

between the commonly used RCFT accuracy index, and the style index (CCI), only the latter 

showed a significant relationship with exposure to early life adversity. This finding suggests 

a stronger impact of early life adversity on how, rather than how accurately, visual stimuli 

are processed. The findings also add to the literature by providing empirical evidence for the 

relationship between early life adversity and hoarding-related dysfunctions, and furthers the 

understanding of this relationship by identifying a neurocognitive feature, detail-oriented 

visual processing style, as a moderating factor. These results help clarify the mechanism 

through which early life adversity affects HD. Examination of detail-oriented visual 

processing style in more naturalistic settings using personal belongings of individuals who 
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hoard (rather than standardized neuropsychological tests) in future research could help 

illuminate potential differences and similarities in the impacts of processing “symptom 

provoking” stimuli. Moreover, the current study only focused on one of the hoarding-related 

dysfunctions, emotional attachment to possessions. Future studies are needed to explore 

whether and how life adversity affects other identified dysfunctions (i.e., beliefs about 

possessions, other domains of information processing, and behavioral avoidance; Frost and 

Hartl, 1996) using measures such as the Saving Cognition Inventory (Steketee et al., 2003). 

Finally, longitudinal studies would be helpful to shed lights on causal relationships between 

these factors.
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Highlights

• Life adversity predicts hoarding severity.

• Life adversity predicts emotional attachment to possessions.

• Detail-oriented visual processing strengthens the second relationship.
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Figure 1. 
Associations between early life adversity and emotional attachment to possessions by level 

of detail-oriented visual processing style

Note. The dots. ● and ☼, represent data points of individuals with high vs low detail-

oriented visual processing style, respectively: whereas the solid and dashed lines represent 

the line of best fit for the data points of those with high vs. low detail-oriented visual 

processing style, respectively
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Table 2

Regression model predicting overall hoarding symptom severity

Standardized coefficients

β t p

Age   0.07   0.61 0.546

Gender   0.21   2.01 0.050

IQ   0.17   1.54 0.129

Anxiety level   0.12   0.87 0.386

Depression level   0.45**   3.45 0.001

Early life adversity   0.77   1.71 0.093

Detail-oriented visual processing style   0.15   1.08 0.286

Early life adversity × Detail-oriented visual processing style −0.58 −1.39 0.170

**
p < 0.01
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Table 3

Regression model predicting emotional attachment to possessions

Standardized coefficients

β t p

Age −0.08 −0.66 0.513

Gender   0.15   1.33 0.189

IQ   0.21   1.77 0.082

Anxiety level   0.21   1.44 0.155

Depression level   0.31   2.18 0.034

Early life adversity −0.82 −1.67 0.101

Detail-oriented visual processing style   0.03   0.19 0.853

Early life adversity × Detail-oriented visual processing style   1.02*   2.23 0.031

*
p < 0.05
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