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Abstract 

 This study investigated the influence of grit as a protective factor against the impact of 

childhood adversity on item and source memory accuracy. Childhood adversity is defined as 

experiences related to abuse, neglect, and household dysfunction (Felitti et al., 1998). Drawing 

on trauma theory and outcomes associated with grit, the study aimed to explore how adverse 

childhood experiences affect item and source memory in different contexts. A total of 131 

participants (Mage = 21.40) completed tasks assessing item and source memory accuracy in both 

threat and safety conditions, measures of adverse childhood experiences, and grit. Results 

reveal16 Tm
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Grit as a Protective Factor for The Effects of Adverse Childhood Experiences on Item and 

Source Memory Errors       

Adverse Childhood Experiences (ACEs) encompass the traumatic events or adverse 

circumstances during childhood or adolescence (Felitti et al., 1998). Emerging in the literature 

over the past two decades, ACEs shed light on the physical, socio-emotional, and cognitive 

outcomes individuals encounter during their transition into adulthood (Felitti et al., 1998). These 

experiences are categorized into three groups: abuse (physical, emotional, and sexual), neglect 

(physical and emotional), and household dysfunction, which encompasses living situations 

involving substance abuse, mental illness, maternal domestic violence, parental divorce, and/or 

family member incarceration (Felitti et al., 1998). ACEs can accumulate across categories or 

manifest in specific ones (Felitti et al., 1998).  

Trauma theory, as proposed by Herman (1992), serves as the explanatory framework for 

adverse outcomes associated with ACEs, delving into the emotional and psychological impact of 
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ACEs may also induce dissociation, disrupting conscious awareness and narrative memory 

(Herman, 1992).  

Prior research has established that ACEs can alter memory function, affecting physical 

changes in the brain (Anda et al., 2006). Chronic exposure to stress or trauma during childhood 

can lead to structural and functional changes in the memory-related brain areas, such as the 

hippocampus, which is critical for memory storage and retrieval (Anda et al., 2006). The 

constant activation of the body's stress response system can elevate cortisol levels, impair 

memory processes, and result in deficiencies, learning difficulties, and challenges adapting to 

new information and experiences (Anda et al., 2006).   

In addition to memory consolidation and retrieval deficits, impairments in working and 

spatial working memory have been found in those with ACEs. Working memory, the form of 

memory that briefly holds and manipulates information for active mental processing, is notably 
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Explicit memory for context information, such as item and source memory, has received 

limited attention in adversity-affected populations. Item memory involves retaining items or 

elements within focused attention, facilitating their recall or recognition later (Johnson et al., 

1993). For example, deciding whether a face or specific object has previously been seen. Source 

memory pertains to the recall of the source of acquired information, including when or where it 
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memory systems, particularly procedural and emotional memory, are predominantly encoded and 

stored in regions such as the basal ganglia and amygdala, which are less susceptible to the 

disruptive effects of chronic stress (Reber, 2008). Additionally, the formation of procedural 

memories, such as motor skills or conditioned responses, often occurs implicitly and through 

repetitive practice, bypassing conscious cognitive processing that ACEs may impair (Brown et 

al., 2007). Emotional memories, likewise, may be preserved due to the amygdala's involvement 

in their formation and retrieval, which can occur with high emotional salience even in the 

absence of conscious recollection (Brown et al., 2007). Therefore, while ACEs may impact 

various memory systems differently, nondeclarative memory may be relatively spared, offering a 

potential avenue for resilience and adaptive functioning in individuals with such experiences. 

Extensive research has explored risk factors associated with ACEs and their correlated 

negative outcomes. While investigations into protective factors have been more limited, they 

have gained traction over the past two decades (Crouch et al., 2018). Intrapersonal and 

interpersonal factors, including coping mechanisms, resilience, personal growth, grit, emotional 

support, and the nature and timing of interventions, have been suggested as potential protective 

factors against ACEs and severe mental health disorders (Liu et al., 2021; Parks et al., 2022; 

Silovsky et al., 2022).  

Grit refers to an individual’s perseverance and passion for achieving long-term goals 

(Duckworth & Peterson, 2007). It encompasses two key traits: consistency of interests and 

perseverance of effort. Individuals with grit are more likely to sustain effort and interest in 

pursuing their objectives despite adversity and setbacks (Duckworth & Peterson, 2007). 

Importantly, grit is not considered a fixed personality trait but can be cultivated through practice, 

determination, and adopting the appropriate mindset (Duckworth & Peterson, 2007). In terms of 
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cognitive health, this determination may lead to more consistent engagement in activities that 

promote memory and overall cognitive function. (Duckworth & Peterson, 2007). Duckworth and 
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alterations in the identification and processing of facial expressions, particularly negative 

emotions (Doretto & Scivoletto, 2018).  

Research on adults exposed to early life stress associate abuse and neglect with deficits in 

visual memory, executive functioning, and emotional processing, especially under non-

threatening conditions (Gould et al., 2012). Visual memory, which represents the relationship 

between the perceptual properties of stimuli and the encoding or retrieval processes, is supported 

by the hippocampus, possibly explaining deficits observed in individuals exposed to ACEs 

(Gould et al., 2012; Luck & Hollingworth, 2008). Distinct forms of abuse are associated with 

specific deficits, with sexual abuse linked to executive functioning and spatial working memory 

deficits. In contrast, physical abuse and neglect are associated with deficits in executive 

functioning, processing speed, and emotion processing (Gould et al., 2012). Emotional neglect 
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displayed against either a green or blue background, designating a ‘threatening’ or ‘safe’ 

condition, respectively. In the threatening condition, participants were informed they might 

receive a shock while viewing the faces, whereas no shock would occur during the safety 

condition. Item memory, involving the recall of the faces, and source memory, measured by 
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Cheung et al. (2022) is one of a few studies investigating the association between ACEs 

and grit. Conducted with college students in China, the authors found that sexual and emotional 

abuse and neglect were significantly related to lower levels of grit. These findings hold 

implications for education, mental health support, and interventions targeting college students 

with ACEs experiences. Thus, this study will delve into the potential protective role of grit 

among individuals exposed to ACEs, particularly examining its influence on memory processes. 

Current Research 
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from 55% White, 9.9% Black or African American, 9.2% Asian or Asian American, 0.8% 

Middle Eastern or North African, 19.8% Hispanic or Spanish Origin, 2.3% Biracial, and 3.1% 

other. Regarding college majors, 52.7% of the participants were psychology majors, and 47.3% 

of participants were other majors such as health science, biology, or other social sciences. This 

study was approved by the IRB at Stockton University. Before beginning the study, participants 

read and signed a consent form agreeing to participate. Participants were recruited through the 

online SONA system at Stockton University and were granted two research credits for their time. 

Further demographic information is presented in Table 1. 

Materials  

 Participants were asked to complete an item and source memory task and two surveys on 

Qualtrics. These are described below. A manipulation check and demographic information were 

also collected from participants. 

 

Item/Source Memory Task  

 

Using the methods from Schellaas et al. (2022), participants performed an item and 

source memory task utilizing face stimuli in which they were asked to recognize and recall faces 

and, further, the background color on which they were presented. A total of 60 images portraying 

neutral expressions were selected from Karolinska Directed Emotional Faces (Lundqvist et al., 

1998), the NimStim database (Tottenham et al., 2009), and the Chicago Face Database (Ma et 

al., 2015). These comprised 20 images for the threatening condition, 20 for the safety condition, 

and 20 foils in the memory test. Each set of 20 images consisted of an equal distribution of male 

and female faces, and all were White. Prior research has found an own-race bias when asked to 

recall and recognize facial stimuli when presented with different races (Meissner & Brigham, 

2001).  The racial distribution of the population at Stockton University is approximately 60% 
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White, thus supporting the use of all White faces. Faces were randomly selected from the 

database using their file number and excluded if they had any distinguishing characteristics, such 

as facial hair or beauty marks. The images were processed using Microsoft Word to convert them 

to be as similar as possible. To do so, pictures were transformed to grayscale, normalized for 

brightness, and extraneous features such as hair and ears were removed by cropping the photos 

with an elliptic mask. The faces were then presented with a black background to be uniform 
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The Short Grit Scale (Grit-S; Duckworth & Quinn, 2009) is 8 questions measuring both 

aspects of grit: consistency of interest (e.g., “New ideas and projects sometimes distract me from 

previous ones”) and perseverance of effort (e.g., “I am a hard worker”). Participants rated how 

much each statement reflected their current feelings on a 5-point Likert scale from 1 (Very much 

like me) to 5 (Not like me at all). Scores are averaged across each subscale. Higher scores 

indicate higher levels of grit. See Appendix E for Grit-S questions. 

Procedure  

This study took place in an on-campus psychology laboratory at Stockton University. 

After providing written informed consent, participants were informed that they would undertake 

a memory task involving two types of pictures. If the pictures appeared on a green (or blue) 

background, a loud noise might be played through their headphones (threatening condition). 

Pictures on a blue (or green) background would entail no sound (safety condition). Participants 

were further informed that about 90% of participants would receive a maximum of three loud 

noise blasts throughout the experiment and then given a demonstration of this sound, with 

reassurance that its volume would be higher and the duration would be longer during the actual 

task. The demonstration was set at level 15 on the computer monitor, and the sound was played 

for approximately 10 seconds. Participants were instructed to pay close attention to the faces and 

colors for the subsequent part of the experiment.  

During the encoding session, 40 pictures were displayed one at a time for 6 seconds each, 

with a 500 ms inter-trial interval. Background colors alternated in blocks of 10 pictures in a 

randomized order. Each block started with a colored frame presented for 3 seconds. The color 

and condition of the stimulus were counterbalanced across participants. Participants viewed the 

pictures on a computer screen after being told they could put their headphones on and press the 





EFFECT OF ACES ON MEMORY        17 

 

Following this task, participants completed The Childhood Trauma Questionnaire (CTQ), 

The Adverse Childhood Experiences Questionnaire (ACE-Q), The Short Grit Scale (GRIT-S), 

The Self-Assessment Manikin (a manipulation check to assess understanding of and feelings 

associated with the experiment) and a demographic questionnaire. All participants were thanked 

for their time and were provided with a feedback form including further information on the 

study, resources, and contact information of the primary resea
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Scores range from 5 to 25, with higher scores explaining higher levels of childhood trauma. The 

Adverse Childhood Experiences Questionnaire (ACE-Q) was composed of ten questions and 

responses of “Yes” were added to create a composite score. Scores range from 0 to 10, with 

higher scores indicating higher levels of household dysfunction experiences. The Short Grit 

Scale (GRIT-S) is composed of two scales, consistency of interest and perseverance of effort 

each with four items, which were summed and divided by four. A total grit score was computed 

by taking the average of the two subscales. Scores could range from 1 to 5, with higher scores 

indicating higher overall levels of grit.  

Data Transformation  

After examining the distribution of responses for skewness and possible outliers, physical 

abuse and sexual abuse were log-transformed, and outliers were replaced for the log of physical 

and sexual abuse, with scores at three standard deviations above the mean. Physical neglect 

outliers were also replaced with scores at three standard deviations above the mean. Emotional 

abuse, emotional neglect, and household dysfunction were not transformed.  

See Table 2 for all descriptive statistics. All analyses were conducted using SPSS 28. In 

accordance with the literature on cognitive tasks, participants who performed at an accuracy 

rating of less than 60% on the item memory task were excluded from analysis due to the forced 

choice nature of this task and choosing a cutoff that is just above performing at chance. In this 

instance, the accuracy rating was calculated as the overall accuracy during the recognition task, 

the number of faces correctly identified as old plus the number of faces correctly identified as 

new. 

Repeated-Measures ANCOVA 
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Two repeated-measures ANCOVAs were conducted to test whether adverse childhood 

experiences influenced performance on item and source memory accuracy based on threat and 

safety conditions. The first was with item memory accuracy as the dependent variable, and the 

second was with source memory accuracy as the dependent variable. The covariates entered for 

both repeated-measures ANCOVAs were emotional abuse, physical abuse, sexual abuse, 

emotional neglect, physical neglect, household dysfunction, and grit. For the following analyses, 

the alpha level was set at .05, such that null hypotheses were rejected for p-levels less than .05 

and designated p-values between .05 and .1 as trending towards significance.  

The first repeated-
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between item memory accuracy in the threat condition and sexual abuse, r = .174, p = .047, such 

that higher levels of sexual abuse predicted better item memory in the threat condition. Trending 

towards significance was a Grit x Encoding Condition interaction, F (1, 123) = 2.945, p = .089, 

such that item memory accuracy for threat versus safety stimuli differed depending on grit level.  

There were no further significant findings with item memory accuracy with emotional 

abuse, physical abuse, emotional neglect, or household dysfunction.  

The second repeated-measures ANCOVA for source memory accuracy revealed a main 

effect for Encoding Condition, F (1, 123) = 3.905, p = .05, ղp2 = .03, such that accuracy for 

source memory was higher in the safety condition (M = 7.19, SD = 2.43) than the threat 

condition (M = 7.14, SD = 2.31; see Figure 2 for source memory accuracy means for the threat 

and safety conditions). Grit approached significance as a covariate, F (1, 123) = 2.841, p = .094, 

such that there is a positive relationship between grit levels and overall source memory accuracy. 

In addition, the analyses revealed a significant Emotional Abuse x Encoding Condition 

interaction, F (1, 123) = 4.624, p = .033, ղp2 = .036, such that the difference in source memory 

accuracy for threat versus safety stimuli differed depending on emotional abuse level. To 

determine the direction of the effect of emotional abuse on source memory accuracy between the 

conditions, a Pearson’s correlation was conducted on these variables. There was no significant 
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Given the differences in item memory accuracy between conditions for sexual abuse, I 

conducted a moderation analysis examining whether grit could be a moderator of the relationship 
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 The results supported my hypothesis that there will be better item and source memory 

accuracy in the safety condition compared to the threat condition. Participants did exhibit better 

memory performance in the safety condition compared to the threat condition, suggesting that 

the emotional context influenced memory retrieval. This finding aligns with previous research 

highlighting the impact of emotional arousal on memory encoding and retrieval processes 

(Herzog & Schmahl, 2018; Schellhaas et al., 2022).  

In addition, I predicted that participants who have experienced higher levels of abuse and 

household dysfunction would have better item and source memory in the threatening condition 

compared to the safety condition. There was partial support for this hypothesis. Participants who 

experienced higher levels of sexual abuse were more accurate at item memory (recognizing ‘old’ 

and ‘new’ faces) in the threatening condition but not the safety condition. However, there was no 

effect of sexual abuse on source memory accuracy (background color of correctly identified ‘old’ 

faces). The partial support for the hypothesis suggests that there may be a complex relationship 

between the severity of sexual abuse experienced and memory processes, particularly in response 

to threatening stimuli. Therefore, this finding may hint at a potential interaction between trauma 

history and the emotional context of memory tasks. One possible explanation could be that 

individuals who have experienced severe sexual abuse may have heightened sensitivity to 

threatening cues, leading to enhanced vigilance and attention to relevant stimuli in threatening 

contexts. This heightened vigilance might result in improved item memory for faces in 

threatening situations compared to safe environments. However, the absence of an effect of 

sexual abuse on source memory accuracy suggests that the impact of trauma on memory 

processes may be specific to certain aspects of memory or certain contextual factors. Overall, 

these findings underscore the importance of considering individual differences, such as trauma 
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history, and situational factors when studying memory processes, as they can interact in complex 

ways to influence cognitive functioning.  

In addition, source memory accuracy for threat versus safety conditions differs depending 

upon emotional abuse level. This trend implies that emotional abuse history might influence 

memory processes differently depending on the emotional context, with greater sensitivity to 

safety than threat cues in individuals with a history of emotional abuse.  

However, there was no effect of emotional abuse on item memory accuracy between 

conditions, nor did physical abuse affect item or source memory by condition. The absence of an 

effect of emotional abuse on item memory accuracy between conditions, as well as the lack of 

impact of physical abuse on item or source memory by condition, suggests that these types of 

abuse may not directly influence memory processes in response to different emotional contexts. 

This finding implies that while emotional and physical 
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found enhanced item and source memory in their safety condition. While previous research also 

finds deficits in long-term memory and visual episodic memory for people who have 

experienced neglect, these deficits may be more closely related to autobiographical memories. 

However, considering these results are specific to one study, it provides a path for future 

research to explore the type and context of memory deficits more fully for those who 

experienced neglect. 

for those who 
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supports theories suggesting that individual traits can mitigate or perhaps protect the negative 

impact of adverse experiences on cognitive functioning.  

 This research further contributes to the existing literature by providing nuanced insights 

into the interplay between adverse childhood experiences, individual traits, and memory 

processes. The findings highlight the importance of considering the specific nature of adverse 

experiences and individual differences when examining memory outcomes. Moreover, the 

identification of grit as a potential protective factor in memory performance underscores the 

relevance of non-cognitive traits in buffering against the detrimental effects of trauma. Our 

findings align with theoretical perspectives emphasizing the interaction between individual 

characteristics, such as personality traits, environmental factors, and childhood experiences, in 

shaping cognitive functioning. 
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Moreover, grit emerged as a noteworthy protective factor, indicating that individuals with higher 

levels of grit exhibit enhanced item accuracy under threat conditions. While the impact of grit 
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Table 1 

Demographics  

 
  Variable         N = 131         Overall Sample

 
Age 

 Range       18 - 54 

 Mean       21.40 

 Standard Deviation     5.83 

Gender 

 Female       106 (80.9%) 

 Male       23 (17.6%) 

 Other       2 (1.6%) 

Race/Ethnicity 

 Whn.s>        2 n%)  
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 Upper Lower Class     14 (10.7%) 

 Lower Class      9 (6.9%) 

 Unknown      6 (4.6%) 

Major  

 Psychology      69 (52.7%) 

 Other        62 (47.3%) 

Mental Disorder Diagnosis 

 Yes       41 (31.3%) 

 No       90 (68.7%) 

Taking Medication for Mental Health Diagnosis 

 Yes       17 (13%) 

 No       24 (18.3%) 

Alcohol Use 

 0 Days       87 (66.4%) 

 1 Day       32 (24.4%) 

 2 Days       6 (4.6%) 

 3 Days       3 (2.3%) 

 4 Days       2 (1.5%) 

 7 Days       1 (.8%) 

Tobacco Use 

 Yes       12 (9.2%) 

No       119 (90.8%) 

Manipulation Check 
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Table 2 

Descriptive Statistics of Item and Source Memory and Questionnaires

 
Measure   N = 131       M (SD) 

 

Item Memory Threat Condition     13.34 (2.61) 

Item Memory Safety Condition     13.86 (2.61) 

Source Memory Threat Condition     7.15 (2.32) 

Source Memory Safety Condition     7.20 (2.43) 

Emotional Abuse       10.78 (4.84) 

Physical Abuse       7.09 (3.31) 

Sexual Abuse        6.86 (4.38) 

Emotional Neglect       10.36 (4.41) 

Physical Neglect       7.17 (3.01) 

Household Dysfunction      1.80 (1.86) 

Depression and Anxiety      4.93 (3.41) 

Grit          3.26 (.69) 

Conscientiousness       15.73 (2.81) 

Neuroticism         14.32 (3.73) 
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Table 4 

Conditional Effects of Sexual Abuse 

 

 Grit  Effect   SE    t     p     95% CI 

 

           Low     Up 

 

- 1 SD  .579   .655  .884  .379  -.717  1.874 

Mean  1.413  .528  2.676  .008  .368    2.458 

+1 SD  2.582  .814  3.172  .002  .971    4.193 
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Figure 1 

Mean Differences in Item Memory Accuracy by Condition 
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Figure 2 

Mean Differences in Source Memory Accuracy by Condition 
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Figure 3 

Moderation Analysis Plot  
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Figure 4 

Moderation Model 

 

Effect of sexual abuse on item memory accuracy in the threat condition as a function of grit  
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Appendix A 

Self Assessment Manikin Manipulation Check  
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Appendix B 

Item/Source Memory Task Stimuli 

Schellhaas, S., Schmahl, C., & Bublatzky, F. (2022). Social threat and safety learning in 
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Female Faces Presented during Encoding Phase: 
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Male Foil Faces: 
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Female Foil Faces: 
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Appendix C 

Item/Source Memory Task  

Schellhaas, S., Schmahl, C., & Bublatzky, F. (2022). Social threat and safety learning in 

individuals with adverse childhood experiences: Electrocortical evidence on face processing, 

recognition, and working memory. European Journal of Psychotraumatology, 13(2). 

https://doi.org/10.1080/20008066.2022.2135195 

Encoding Phase  
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Recognition Phase - Old Choice 

 

Screen 1    (Until response)            Screen 2 (Until response) 

 
Screen 3        (1 second)            Screen 4    (Until response) 

  
 

 Recognition Phase - New Choice 

 

Screen 1    (Until response)             Screen 2      (1 second)  

 
Screen 3     (Until response)            Screen 4      (1 second)
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Appendix D 
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12. I was punished with a belt, a board, a cord, or some other hard object. 

15. I believe that I was physically abused. 

17. I got hit or beaten so badly that it was noticed by someone like a teacher, neighbor, or doctor. 

Sexual abuse: 

20. Someone tried to touch me in a sexual way or tried to make me touch them. 

21. Someone threatened to hurt me or tell lies about me unless I did something sexual with them. 

23. Someone tried to make me do sexual things or watch sexual things. 

24. Someone molested me. 

27. I believe that I was sexually abused. 

Emotional neglect: 

 *5. There was someone in my family who helped me feel that I was important or special. 

 *7. I felt loved. 

*13. People in my family looked out for each other. 

*19. People in my family felt close to each other. 
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6. I had to wear dirty clothes. 

*26. There was someone to take me to the doctor if I needed it. 

Household Dysfunction:  

1. Was your mother or stepmother often, or very often pushed, grabbed, slapped; or had 

something thrown at her? Sometimes, often, or very often kicked, bitten, hit with a fist or 

something hard? Ever threatened or hurt by a knife or gun or other weapon? 

2. As a child, did you ever live with anyone who was a problem drinker or alcoholic or lived 

with anyone who used street drugs? 

3. Was a household member ever depressed; mentally ill or sent to a mental hospital? Has a 

family member ever attempted suicide? 

4. As a child, were your parents ever separated (didn’t live together) or divorced? 

5. Did a household member ever go to prison, or was constantly in and out of jail? 

To compute CTQ clinical scale scores, fill in the blanks with item raw scores, then sum the item 

scores for each scale.
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Emotional Neglect Cutoffs: None 9; Low 14; Moderate 17; Severe 18+ 

Physical Neglect Cutoffs: None 7; Low 9; Moderate 12; Severe 13+ 

ACEs Questionnaire: A response of Yes for each question is summed to provide an overall ACE-

Q score (out of 10). The higher the score, the more adverse childhood experiences the client has 

had and the higher the risk for social, mental, or other well-being problems. Scores of 4 or more 

are considered clinically significant. 
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Appendix E 

Grit 

 

Short Grit Scale (GRIT-S)  

Duckworth, A.L, & Quinn, P.D. (2009). Development and validation of the Short Grit Scale 

(Grit- S). Journal of Personality Assessment, 91, 166–174.   

Scale  

1 = Very much like me, 2 = Mostly like me, 3 = Somewhat like me, 4 = Not much like me, 5 = 

Not like me at all  

1. New ideas and projects sometimes distract me from previous ones*  

2. Setbacks don’t discourage me  

3. I have been obsessed with a certain idea or project for a short time but later lost interest*   

4. I am a hard worker. 

5. I often set a goal but later choose to pursue a different one*  

6. I have difficulty maintaining my focus on projects that take more than a few months to 

complete*  

7. I finish whatever I begin. 

8. I am diligent.  

Scoring:  
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For questions 2, 4, 7, and 8 assign the following points:  

5 = Very much like me 

4 = Mostly like me 

3 = Somewhat like me 

2 = Not much like me  

1 = Not like me at all 


