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Abstract

Early adversity, including institutional orphanage care, is associated with the 

development of internalizing disorders. Previous research suggests that institutionalization can 

disrupt emotion regulation processes, which contribute to internalizing symptoms. However, no 

prior work has investigated how early orphanage care shapes emotion regulation strategy usage 

(e.g., cognitive reappraisal, expressive suppression) and whether said strategy usage contributes 

to internalizing symptoms. The present study probed emotion regulation strategy usage and 

internalizing symptoms in a sample of 36 previously institutionalized and 58 comparison youth. 

As hypothesized, previously institutionalized youth exhibited higher rates of internalizing 

symptoms than comparison youth, and more frequent use of suppression partially accounted for 

the relationship between early institutional care and elevated internalizing symptoms. Contrary to 

our initial hypotheses, reappraisal use did not buffer previously institutionalized or comparison 

youth against internalizing symptoms. Our findings highlight the potential utility of targeting 

emotion regulation strategy usage in adversity-exposed youth in future intervention work.

Keywords: Internalizing Symptoms, Institutional Care, Early Adversity, Cognitive Reappraisal, 

Expressive Suppression, Open Science
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Introduction

Exposure to early adversity, defined as negative experiences during childhood that 

deviate from the expected environment (e.g., absence of a primary caregiver) and require 

significant psychological, social, or neurological adaptation for a typical child (McLaughlin, 

2016), significantly increases the risk of psychopathology, including mood and anxiety disorders 

(McLaughlin et al., 2010). This is true even for individuals for whom adversity exposure ceased 

in early childhood: for example, previously institutionalized (PI) youth who experienced 

orphanage care as infants and were adopted as young children remain at elevated risk for 

internalizing symptoms (Hawk & McCall, 2010; Humphreys et al., 2015; Tottenham, 2012). 

Despite this fact, many PI youth do not develop psychopathology, underscoring how a 

combination of risk and resilience factors after exposure to early adversity impact mental health 

(Bimmel, Juffer, van IJzendoorn, & Bakermans-Kranenburg, 2003; Méndez Leal & Silvers, 

2020). Emotion regulation ability is thought to be a potent source of resilience to internalizing 

disorders (and psychopathology in general) following early adversity (Jenness et al., 2020; 

Weissman et al., 2019), and variability in emotion regulation strategy use may, therefore, 

contribute to individual differences in internalizing symptoms present in PI youth. The current 

study sought to examine the differential use of emotion regulation strategies as factors that 

confer risk or resilience for internalizing symptomatology (anxiety, depression, somatic 

complaints, and withdrawal) among PI youth. 

Emotion regulation, a collection of implicit (non-conscious) and explicit (controlled, 

effortful) strategies that modulate emotional processes, is essential for mental health (Aldao, 

Nolen-Hoeksema, & Schweizer, 2010; Werner & Gross, 2010). However, emotion regulation 

strategies vary in their effects on psychopathology. For example, expressive suppression is an 

6



INSTITUTIONAL CARE AND EMOTION REGULATION 

emotion regulation strategy that involves suppressing the outward expression of emotion and is 

generally linked to decreased wellbeing (Cutuli, 2014; Haga et al., 2009). Cognitive reappraisal, 

by contrast, involves deliberately changing one’s interpretation of emotional events and is 

thought to typically contribute to social and emotional health (Cutuli, 2014; Haga et al., 2009; 

Werner & Gross, 2010; though see Ford & Troy, 2019; Soto, Perez, Kim, Lee, & Minnick, 2011 

for caveats). However, little is known about how early experiences shape the use of emotion 

regulation strategies in general, and suppression and reappraisal in particular. 

Various accounts suggest that exposure to early adversity can broadly disrupt emotion 

regulation processes, which in turn contributes to internalizing symptoms (Heleniak et al., 2016; 

Jenness et al., 2020; Kim & Cicchetti, 2010; Pollak, 2008; Tottenham et al., 2010). However, 

little is known about how emotion regulation strategy usage contributes to internalizing problems 

in adversity-exposed youth in general, and PI youth specifically. An emerging body of work 

indicates that the use of reappraisal may promote resilience following early adversity (Johnson & 

Tottenham, 2015; Rodman, Jenness, Weissman, Pine, & McLaughlin, 2019). However, to our 

knowledge, no studies have examined how frequently PI youth use reappraisal and suppression, 

nor has any prior work examined the links between cognitive reappraisal or expressive 

suppression usage with internalizing symptoms in PI youth. The current study sought to test 

whether specific emotion regulation strategies differentially modify the effects of early 

institutional care on the development of internalizing symptoms. Specifically, we aimed to 

replicate and extend prior work linking the use of reappraisal to resilience in other adversity-

exposed populations (e.g., former foster youth) (Johnson & Tottenham, 2015). We also aimed to 

test whether suppression would exacerbate links between experiencing orphanage care and 

internalizing symptoms. These questions were addressed using preregistered moderation and 
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exploratory (not preregistered) path/mediation analyses. Our focus on PI youth was motivated by 

the fact that institutional orphanage care is a profound form of early adversity that offers a rare 

opportunity to isolate the effects of discrete and early, as opposed to prolonged exposure to 

adversity on emotion regulation processes and internalizing symptoms.

Hypotheses

The present study sought to test the following pre-registered (Open Science Framework; 

https://osf.io/ta9rh) a priori hypotheses:

H1: PI status will predict greater internalizing symptoms.

H2: Expressive suppression usage will be positively associated with internalizing 

symptoms across both PI and comparison groups.

H3: Cognitive reappraisal usage will be negatively associated with internalizing 

symptoms across both PI and comparison groups.

H4: Suppression usage will interact with PI status to predict internalizing symptoms 

(moderation analysis). Specifically, PI youth who frequently use expressive suppression will 

have higher internalizing symptoms than PI youth who do not. 

H5: Reappraisal usage will interact with PI status to predict internalizing symptoms 

(moderation analysis). Specifically, PI youth who frequently use cognitive reappraisal will have 

fewer internalizing symptoms than PI youth who do not. 

Exploratory Analyses

We additionally conducted exploratory (not preregistered) analyses to examine the following 

research questions:
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Q1: Does use of expressive suppression or cognitive reappraisal explain links between 

institutional caregiving and elevated internalizing symptoms (exploratory path/mediation 

analyses)?

Hypotheses, analysis plans, and results for additional exploratory questions (Q2 and Q3) 

are discussed in the Supplemental Material available online. 

 Method

Participants and Design

Participants included 36 PI (23 females and 13 males; Mage = 14.473, age-range = 9-17) 

and 58 comparison youth (32 females and 26 males; Mage = 13.243, age-range = 9-17). PI youth 

were internationally adopted from institutional orphanage care (Mage of adoption = 14.838 

months, SD = 9.214, age range at adoption = 0.130-35.500 months). All participants were fluent 

in English and resided in the United States at the time of the study. This study was approved by 

the Institutional Review Board at the University of California, Los Angeles where testing took 

place. Participants provided informed assent, and their parents provided informed consent prior 

to participation. 

Participants completed the measures for this analysis as part of a larger longitudinal study 

examining the long-term effects of institutional care on socioemotional development. 

Participants from the larger project were included in the current study if they were between 9 and 

17 years old, if they completed the Emotion Regulation Questionnaire for Children and 

Adolescents (ERQ-CA), and if their parents completed the Youth and Child Behavior Checklist 

for Ages 6-18 (CBCL/6-18). The participants completed the ERQ-CA on their own, while their 

parents completed the CBCL/6-18 on their behalf. Aside from the CBCL/6-18 being among the 

most widely used parent-report instrument when measuring youth symptoms, the value of 
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including multiple informants, in particular parents, has been shown to be useful when assessing 

youth’s anxiety (Achenbach & Rescorla, 2001; Barbosa, Tannock, & Manassis, 2002; Manassis, 

Mendlowitz, & Menna, 1997).

Power analyses were not performed to determine our recruitment size due to this being 

the first study to examine both suppression and reappraisal in PI youth, but our sample is larger 

than other work examining ERQ and internalizing symptoms in early adversity-exposed 

individuals (Johnson & Tottenham, 2015). While we originally planned to conduct this analysis 

with 50 participants per group, we were unable to achieve this goal in our PI group due to (1) 

difficulties in recruiting PI participants that were under the age of 18 (in part due to changing 

international adoption laws), and (2) recruitment for the current wave of the study was cut short 

by the coronavirus outbreak. We did not calculate post-hoc power analyses given current 

statistical recommendations, but do report confidence intervals for our primary results which 

may be a superior means for interpreting the null and positive effects (Dziak, Dierker, & Abar, 

2020).

Materials

Emotion Regulation Questionnaire for Children and Adolescents (ERQ-CA). This 10-

item self-report measure was adapted from Gross & John (2003) to assess individual differences 

in the use of cognitive reappraisal (6-items) and expressive suppression (4-items). Reappraisal 

involves cognitively redefining an emotion-eliciting situation to change its emotional impact 

(example: “I control my feelings about things by changing the way I think about them”). 

Suppression involves inhibiting the outward expression of emotion (example: “I control my 

feelings by not showing them”). Participants responded on a 5-point Likert-scale ranging from 

Strongly Disagree to Strongly Agree. A higher sum of scores on each scale indicates a greater 
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usage of that emotion regulation strategy. This measure has been shown to have construct and 

convergent validity, sound internal consistency, and stability over a 12-month period (Gullone & 

Taffe, 2012). Furthermore, both the reappraisal (α = .817) and the suppression (α = .763) 

subscales have demonstrated acceptable reliability in our presented sample. 

Child Behavior Checklist for Ages 6-18 (CBCL/6-18). Parents completed the CBCL/6-

18 to assess internalizing behaviors in their children. An Internalizing Problems Index raw score 

was obtained for each participant by taking the sum of their Anxious/Depressed, 

Withdrawn/Depressed, and Somatic Complaints total scale scores from the CBCL/6-18 

(Achenbach & Rescorla, 2001). These raw CBCL Internalizing total scores were converted to 

normalized CBCL Internalizing T-scores following the CBCL/6-18 scoring guidelines 

(Achenbach & Rescorla, 2001). This instrument has been shown to be reliable and valid 

(Achenbach & Rescorla, 2001). Moreover, the Anxious/Depressed (α = .837), the 

Withdrawn/Depressed (α = .753), and the Somatic Complaints (α = .762) subscales all 

demonstrated acceptable reliability in our presented sample. 

Procedures

Participants and their parents completed questionnaires on Qualtrics in separate, private 

rooms. Before completing their respective questionnaires, an experimenter instructed them to 

read each question carefully and complete the surveys to the best of their knowledge. 

Analysis Plan

Unless otherwise stated, all analyses were performed using R Version 1.2.5042 (R Core 

Team, 2020). The data and code used in this analysis are available on the Open Science 

Framework (https://osf.io/hxrcw/). PI status (Comparison youth = 0, PI youth = 1) and sex (Male 

= 0, Female = 1) were dummy coded. We controlled for sex and age in all regression, mediation, 
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and moderation analyses described below given that our PI sample was slightly older than our 

comparison sample and similar prior work has controlled for sex (Rodman et al. 2019). 

Descriptive statistics, demographics, and group differences are depicted in Table S1 in the 

Supplemental Material. 

Planned analyses

H1: PI status will predict internalizing symptoms. PI status was entered as a predictor of 

internalizing symptoms (CBCL Internalizing T-scores, standardized according to age and sex) 

while controlling for sex and age in a multiple regression analysis using R’s lm() function. 

H2 and H3: Suppression and reappraisal usage will be associated with internalizing 

symptoms. In line with our pre-registered hypotheses, we report correlations between 

suppression (H2), reappraisal (H3) and internalizing symptoms in Table 1. Here, we describe the 

results of separate multiple regression analyses using R’s lm() function with each emotion 

regulation strategy as predictors of internalizing symptoms (CBCL Internalizing T-scores), while 

controlling for sex, age, and PI status. Unexpectedly, we found that reappraisal was not 

associated with internalizing symptomatology, and thus it was not examined further in 

exploratory analyses. 

H4: Suppression usage will moderate (exacerbate) the effects of prior 

institutionalization on internalizing symptoms. To examine the interaction between group and 

suppression on internalizing psychopathology, we utilized the PROCESS macro (version 3.5) in 

SPSS (Hayes, 2017). We used PROCESS Model 1, with PI group as the focal predictor, mean-

centered suppression scores as the moderator, sex and mean-centered age as covariates, and 

internalizing symptoms (CBCL Internalizing T-scores) as the outcome variable. 

12



INSTITUTIONAL CARE AND EMOTION REGULATION 

H5: Reappraisal usage will moderate (attenuate) the effects of prior institutionalization 

on internalizing symptoms. To examine the interaction between group and reappraisal on 

internalizing psychopathology, we utilized the PROCESS macro (version 3.5) in SPSS (Hayes, 

2017). We used PROCESS Model 1, with PI group as the focal predictor, mean-centered 

reappraisal scores as the moderator, sex and mean-centered age as covariates, and internalizing 

symptoms (CBCL Internalizing T-scores) as the outcome variable.

Exploratory analyses (not preregistered)

Q1: Does use of expressive suppression explain links between institutional caregiving 

and elevated internalizing symptoms (exploratory path/mediation analyses)? We used 

PROCESS Model 4 in SPSS, with PI group as the focal predictor, sex and mean-centered age 

across all participants as covariates, internalizing symptoms (CBCL Internalizing T-scores) as 

the outcome variable, and mean-centered suppression scores as the variable accounting for the 

relationship between the focal predictor and outcome variable. Significance was assessed using 

10,000 percentile bootstrapping samples and 95% confidence intervals. 

Given that our measures were collected at one-time point, and previous work suggesting 

that suppression is generally maladaptive and emotion regulation processes more broadly being a 

transdiagnostic mechanism to psychopathology (Heleniak et al., 2016; Weissman et al., 2019), 

we sought to investigate whether suppression usage (M) statistically accounts for the relationship 

between PI status (X) and internalizing symptoms (Y) without making assumptions of temporal 

causality. In line with recommendations regarding path/mediation analyses on concurrently 

collected data, we did not examine alternative models involving these variables (i.e., switching 

the M and Y variables) (Lemmer & Gollwitzer, 2017; Thoemmes, 2015). 

Reappraisal was not tested in Q1, as it was not related to internalizing symptoms in H3. 
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Results

H1 Results: PI status will predict internalizing symptoms. In line with our hypothesis 

and with past research (Hawk & McCall, 2010; Humphreys et al., 2015; Tottenham, 2012), PI 

status was associated with greater internalizing symptoms after controlling for sex and age, such 

that on average a given PI youth had 5.745 more units of internalizing symptoms than a 

comparison youth of the same sex and age (B = 5.745, t = 2.595, p = .011). Moreover, PI youth 

(M = 56.972, SD = 10.864) exhibited significantly greater internalizing symptoms than 

comparison youth (M = 50.345, SD = 9.624), t(67.556) = 3.002, p = .004) as shown in Table S1 

in the Supplemental Material. Overall, 6.897% of comparison and 30.556% of PI youth had 

internalizing symptoms above the clinical cut-off with CBCL Internalizing T-scores greater than 

64 for males and 63 for females. 

H2 and H3 Results: Suppression and reappraisal usage will be associated with 

internalizing symptoms. In line with our pre-registered hypotheses, we report correlations 

between suppression (H2), reappraisal (H3) and internalizing symptoms in Table 1. Here, we 

describe the main effects of suppression and reappraisal usage on internalizing symptoms after 

accounting for PI status, sex, and age in multiple regression analyses. As expected, suppression 

usage was associated with greater internalizing symptoms, such that 1-unit in suppression usage 

on average corresponded to 0.981 more units in internalizing symptoms (B = 0.981, t = 2.833, p 

= .006). Contrary to expectations, reappraisal usage was not associated with lower internalizing 

symptoms (B = 0.235, t = .835, p = .406). As described in the Supplemental Material, both 

comparison and PI participants reported lower levels of reappraisal than published norms from a 

similar age group, whereas comparison participants endorsed marginally lower use of 

14



INSTITUTIONAL CARE AND EMOTION REGULATION 

suppression and PI participants reported comparable suppression levels to norms (Gullone & 

Taffe, 2012). 

H4 Results: Suppression usage will moderate (exacerbate) the effects of prior 

institutionalization on internalizing symptoms. PI status predicted marginally higher 

internalizing symptoms at average levels of suppression usage (B = 4.193, t = 1.914, p = .059), 

when accounting for mean-centered age and sex. Thus, a PI and comparison youth of the same 

sex and age who reported average suppression usage scores (10.26 in this sample) differed by an 

average of 4.193 units of CBCL Internalizing T-scores, with the PI youth displaying more 

internalizing symptoms. The interaction between PI status and suppression failed to predict 

internalizing psychopathology (B = .781, t = 1.109, p = .271), suggesting that use of suppression 

did not moderate the effect of PI status on internalizing symptoms. 

H5 Results: Reappraisal usage will attenuate (moderate) the effects of prior 

institutionalization on internalizing symptoms. PI status positively predicted internalizing 

symptoms at average levels of reappraisal usage (B = 5.870, t = 2.626, p = .010). Thus, a PI and 

comparison youth of the same sex who reported average reappraisal usage scores (19.85 in this 

sample) differed by an average of 5.870 units of CBCL Internalizing T-scores, with the PI youth 

displaying more internalizing symptoms. The interaction between PI status and reappraisal failed 

to predict internalizing symptoms (B = .298, t = .514, p = .609), suggesting that the use of 

suppression did not moderate the effect of PI status on internalizing symptoms.

Q1 Results: Does use of expressive suppression explain links between institutional 

caregiving and elevated internalizing symptoms (exploratory path/mediation analyses)? A path 

analysis revealed that PI status indirectly influenced the development of internalizing symptoms 

through its effect on suppression while controlling for sex and mean-centered age (Figure 1). 
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Bootstrap analyses revealed that the indirect effect was positive and significant (ab; indirect 

effect = 1.299), such that relative to comparison youth, PI youth on average had 1.299 more units 

of internalizing symptoms via their use of suppression (10,000 bootstrap samples; 95% CI: 

[.0001 - 3.1137]). Overall, PI status predicted greater internalizing scores (c; total effect = 5.745, 

t = 2.595, p = .011). Additionally, participants in the PI group reported employing greater levels 

of suppression than the comparison group (a; coefficient = 1.325, t = 2.040, p = .044), and 

greater use of suppression predicted more internalizing problems, even after controlling for 

group status (b; coefficient = .981, t = 2.833, p = .006). The indirect path between PI status and 

internalizing symptoms via expressive suppression accounted for 23% (percent = [ab = 

1.325*0.981]/[c = 5.745]) of the total effect of institutional rearing on subsequent internalizing 

symptomatology. After accounting for the indirect effect, PI status continued to exert a 

significant direct effect on internalizing symptoms (c’; direct effect = 4.446, t = 2.038, p = .045), 

suggesting that expressive suppression does not fully account for this relationship. As noted in 

the Methods, parallel analyses were not performed on reappraisal scores given that neither PI 

status nor internalizing symptoms were associated with reappraisal usage.  

Discussion

Given the extensive evidence that early adversity is associated with multiple forms of 

psychopathology, identifying factors that put an individual at a greater risk for poor mental 

health outcomes is crucial. This study examined how early adversity (in the form of institutional 

caregiving), impacts emotion regulation usage and whether such usage accounts for the 

relationship between early adversity and internalizing symptoms. We found that on average, PI 

youth exhibited greater internalizing symptoms than comparison youth in the present sample, but 

that there was a degree of variability among PI youth. Contrary to hypotheses, emotion 
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regulation strategy (suppression or reappraisal) usage did not moderate the effect of PI status on 

internalizing symptoms and the use of reappraisal did not buffer PI or comparison individuals 

against internalizing symptoms. Instead, exploratory analyses revealed that the use of 

suppression partially explained the link between PI status and internalizing symptoms. 

In the present study, PI youth utilized suppression more frequently than comparison 

youth, and suppression usage accounted for 23% of the relationship between PI status and 

internalizing symptoms. As noted in the Supplemental Material, PI youth did not report 

significantly greater use of expressive suppression than youth in published norms. Thus, while 

use of expressive suppression contributed to group differences in internalizing symptoms in the 

present sample, the present study does not provide conclusive evidence that PI youth use 

expressive suppression more than youth in the general population. On the CBCL/6-18, a 1-unit 

increase in internalizing T-scores is sufficient to place an individual in the borderline clinical 

range from the normal range, whereas, a 2-unit increase is enough to shift between the borderline 

to the clinical range. Thus, it is worth noting that the magnitude of change found between the 

total and indirect paths of 1.299 units is almost enough of a change needed to place an individual 

in the clinical range and is greater than the change needed to place an individual in the borderline 

clinical range. Future work will need to further interrogate the potential clinical significance of 

our findings. Although, prior work has linked the use of suppression to decreased positive affect 

and wellbeing and enhanced negative affect, depressed mood, and psychopathology (Cutuli 

2014; Haga et al. 2009; Weissman et al. 2019). In accordance with this line of research, our 

findings suggest that suppression is a contributing risk factor to internalizing symptomatology 

following institutional rearing, and that expressive suppression usage may be more pronounced 
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in PI youth. As such, this study highlights that future work ought to consider emotion regulation 

strategy usage as a target for mental health interventions in adversity-exposed youth. 

While suppression partially accounted for the relationship between orphanage care and 

subsequent internalizing symptoms, it did not explain this link entirely. Thus, other potential 

mechanisms should be assessed in future work to identify additional factors that put an 

individual at greater risk for psychopathology following early adversity. For example, at the 

individual level, difficulties with cognitive control processes alongside reward, informational, 

and emotional processing biases may contribute to poor outcomes following early adversity 

(Duffy, McLaughlin, & Green, 2018; Lambert, King, Monahan, & McLaughlin, 2017; Machlin, 

Miller, Snyder, McLaughlin, & Sheridan, 2019). Additionally, accumulating evidence indicates 

that familial factors, such as parental anxiety, parental emotion regulation abilities, parental 

control, and parent-child attachment, may also modify the etiology of anxiety disorders in 

children and adolescents (Bruggen, Stams, & Bögels, 2008; Callaghan et al., 2019; Gee et al., 

2014; McLaughlin, Behar, & Borkovec, 2008; Tottenham, 2015). It is critical for future research 

to investigate these individual- and family-level factors alongside emotion regulation strategies 

to examine how they interact in predicting internalizing psychopathology in youth exposed to 

institutional caregiving, as well as other forms of early adversity.

Unexpectedly, we did not find a relationship between reappraisal usage and internalizing 

symptoms in either group. Thus, we did not replicate prior findings associating reappraisal use 

with improved mental health outcomes in adults (Gross & John, 2003). The ability to reappraise 

effectively develops over the course of adolescence, and children and adolescents use reappraisal 

less frequently and less effectively than adults (Garnefski, Legerstee, Kraaij, Van Den Kommer, 

& Teerds, 2002; Silvers et al., 2017). We did find that both of our groups endorsed significantly 
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lower levels of reappraisal than published norms (described in Supplemental Material). It is 

therefore possible that our participants may not have engaged in enough successful effortful 

emotion regulation to produce meaningful effects on internalizing symptoms.

While this is a compelling first step in assessing whether emotion regulation tendencies 

account for greater internalizing symptomatology following institutional care, this study has 

several limitations. First, all measures in this study were questionnaires and may be subject to 

self-report biases. However, our use of multiple informants is valuable as we are not relying on 

self-report measures from the same individual (Barbosa et al., 2002; Manassis et al., 1997), but 

still observed correspondences between the CBCL/6-18 and ERQ-CA. Additionally, the fact that 

both measures have been validated in child and adolescent samples, and all subscales were found 

to be reliable in our sample, are strengths to our approach (Achenbach & Rescorla, 2001; 

Gullone & Taffe, 2012). However, we do note that youth internalizing symptoms observed in 

this study were based on parent-report only. As such, it will be important to replicate findings 

using multiple measures of internalizing symptoms in future analyses. We also plan to use 

behavioral measures of emotion regulation in future analyses. Second, the exploratory 

path/mediation analyses implicating expressive suppression in links between institutionalization 

and internalizing symptoms do not account for temporal ordering. In accordance with prior 

findings linking suppression with poor mental health outcomes and emotion regulation processes 

more broadly being a transdiagnostic mechanism to psychopathology (Heleniak et al., 2016; 

Weissman et al., 2019), we examined suppression as a mediator for the relationship between 

institutional care and internalizing symptoms. While this framework aligns with accepted 

guidelines for interpreting mediation analyses (Lemmer & Gollwitzer, 2017; Thoemmes, 2015), 

future work should use longitudinal data to formally investigate the directionality of the 
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relationship between suppression and internalizing symptoms. Another important future direction 

will involve exploring potential causal mechanisms for links between early caregiving adversity 

and use of expressive suppression. Third, institutional rearing is one particularly extreme form of 

early adversity, and it is unknown whether the present findings are likely to generalize to other, 

more common forms of adversity such as poverty, abuse, or neglect. While initial data from 

maltreated children suggests that they might (Heleniak et al., 2016; Weissman et al., 2019), more 

work is needed to examine links between emotion regulation strategy usage and internalizing 

symptoms in the context of various childhood adversities. Lastly, replication in a larger sample 

size would increase our confidence in the observed effects regarding suppression and the null 

effects related to reappraisal. A larger sample size would also enhance our ability to interrogate 

interactions between age and early adversity exposure on emotion regulation strategy use.

The current study examined factors that may confer risk and resilience for internalizing 

psychopathology following institutional caregiving. This study provides evidence for how 

adversity that is specific to early childhood, rather than across multiple developmental stages, 

impacts long-term psychological functioning. To our knowledge, this is the first study to address 

within-subject links between suppression, reappraisal, and internalizing symptoms in PI youth. 

Our findings regarding links between expressive suppression and internalizing symptoms suggest 

that targeting maladaptive emotion regulation strategies could be a fruitful avenue for helping 

youth exposed to caregiving adversity.
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Figure Legends

Figure 1. Path Analyses. PI = previously institutionalized; The relationship between institutional 

caregiving and internalizing symptoms is partially explained by expressive suppression usage 

(while controlling for sex); Unstandardized coefficients are presented. 

*p < .05. **p < .01.
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Table 1. 

Correlations with confidence intervals for demographic and questionnaire data
Variable 1 2 3 4
1. Age (years)
2. Suppression -.06
       [-.38, .28]
3. Reappraisal .03 .10

PI Youth        [-.30, .36] [-.24, .41]
4. Internalizing .36* .41* .17
       Symptoms [.04, .62] [.09, .65] [-.17, .47]
5. Institutionalization  .11 .13 -.06 .15
        Duration (months) [-.22, .43] [-.21, .44] [-.39, .27] [-.18, .46]
Variable 1 2 3 4
1. Age (years)
2. Suppression .02
       [-.24, .27]

Comparison 3. Reappraisal -.33* -.01
Youth        [-.54, -.07] [-.27, .25]

4. Internalizing .02 .21 -.03
       Symptoms [-.24, .28] [-.05, .45] [-.28, .23]
Variable 1 2 3 4
1. Age (years)
2. Suppression .05
       [-.15, .25]

Entire 3. Reappraisal -.20* .02
Sample        [-.39, -.00] [-.19, .22]

4. Internalizing .23* .34** .03
       Symptoms [.02, .41] [.15, .51] [-.17, .23]

Note. PI = previously institutionalized; Values in square brackets indicate the 95% confidence 

interval for each correlation; The confidence interval is a plausible range of population 

correlations that could have resulted in the sample correlation. 

* p < .05. ** p < .01.
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Supplemental Material

Emotion Regulation Strategy Usage Explains Links Between Institutional Caregiving and 

Elevated Internalizing Symptoms

Exploratory Analyses

As noted in the main text, we conducted additional exploratory analyses to examine the following 

research questions:

Q1: Q1 is presented in the main text.

Q2: Is age associated with the usage of an emotion regulation strategy? If so, does this 

relationship differ for PI versus comparison youth? 

Q3: Is the duration of institutional care associated with the usage of an emotion 

regulation strategy or internalizing symptoms?

Q4: Is the average reported use of expressive suppression and cognitive reappraisal in our 

PI and comparison groups similar to previous published norms of similar age groups? 

Analysis Plan 

Exploratory analyses

Q2: Pearson correlation coefficients were computed using R’s cor.test() function to 

assess links between suppression and age. The correlations are included in Table 1 in the main 

text. 

Q3: Pearson correlations were computed using R’s cor.test() function were used to 

explore the links between institutionalization duration for PI youth, suppression, and 

internalizing symptoms. The correlations are included in Table 1 in the main text. 

Cognitive reappraisal was not assessed in Q2 and Q3 due to this emotion regulation 

strategy not being associated with internalizing symptoms in H3 (depicted in the main text). 
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Q4: One-sample t tests were computed using R’s t.test() function to investigate whether 

each of our groups reported using similar levels of suppression and reappraisal to published 

norms of similar age groups. 

Results

Q2 Results: Is age associated with suppression usage and does this relationship differ 

for PI versus comparison youth? Suppression usage was not correlated with age within or 

across groups (see Table 1).

Q3 Results: Is the duration of institutional care associated with the usage of 

suppression or internalizing symptoms? Within the PI group, duration of institutionalization 

was not correlated with suppression, nor with internalizing symptoms (see Table 1).

Q4 Results: Is the average reported use of expressive suppression and cognitive 

reappraisal in our PI and comparison groups similar to previous published norms of similar 

age groups? Participants were compared against published norms for similar-aged participants 

(MSuppression= 21.530, SD = 3.860; MReappraisal= 10.490, SD = 2.910; Gullone & Taffe, 2012). Both 

comparison participants (M = 20.069, SD = 3.699), t(57) = -3.008, p = .004, and PI participants 

(M = 19.500, SD = 3.917), t(35) = -3.110, p = .004, reported significantly lower levels of 

reappraisal than published norms. Comparison participants endorsed marginally lower use of 

suppression (M = 9.759, SD = 2.892), t(57) = -1.926, p = .059), and PI participants reported 

comparable suppression levels to published norms (M = 11.056, SD = 2.976), t(35) = 1.140, p 

= .262).
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Supplemental Tables

Table S1. 

Group means and standard deviations from demographic and questionnaire data
PI (N = 36) Comparison (N = 58)

% Mean (SD) Range % Mean (SD) Range

Age (years) 14.47 (1.92) 9.9-17.7 13.24 (2.13)** 9.11-17.8

Sex
63.89 F
(N = 23)

55.17 F
(N = 32)

Suppression 11.06 (2.98) 5-18 9.76 (2.89)* 4-16
Reappraisal 19.50 (3.92) 7-26 20.07 (3.70) 12-28
CBCL T-scores 56.97 (10.86) 33-76 50.34 (9.62)** 33-71
Institutionalization      
  duration (months)

12.63 (7.07) .13-28 -

Race/Ethnicity % %
African American/ 
  Black

0
(N = 0)

6.90
(N = 4)

Asian-
  American/ Asian

47.22
(N = 17)

17.24
(N = 10)

European-     
  American/Caucasian

33.33
(N = 12)

44.83
(N = 26)

Hispanic/Latino
5.56

(N = 2)
6.90

(N = 4)

Other
13.89

(N = 5)
1.72

(N = 1)

Mixed
0

(N = 0)
17.24

(N = 10)
Unknown/
  Not Specified

0
(N = 0)

5.17
(N = 3)

Parental Education % %

High school degree
0

(N = 0)
1.72

(N = 1)

Some College
5.56

(N = 2)
6.90

(N = 4)
Community college/   
  two-year degree

0
(N = 0)

8.62
(N = 5)

Four-year college 
  degree

22.22
(N = 8)

15.52
(N = 9)

Some graduate
  school

16.67
(N = 6)

8.62
(N = 5)

Master’s degree
13.89

(N = 5)
29.31

(N = 17)

Doctoral degree
16.67

(N = 6)
17.24

(N = 10)

Professional degree
22.22

(N = 8)
3.45

(N = 2)
No parental education 
  listed

2.78
(N = 1)

8.62
(N = 5)
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Note. PI = previously institutionalized; F = female; M = mean; SD = standard deviation; CBCL 

T-scores = Child Behavior Checklist for Ages 6-18 Internalizing T-scores; Participants were free 

to report more than one race or ethnicity (Mixed) or to not report (Unknown/Not Specified); 

Parental education was obtained from the parent who provided consent for the study (80 female, 

11 male, 3 not reported or not applicable); No parental education listed, parents who did not 

report their education level. 

* p < .05. ** p < .01 associated with independent samples t-tests. 
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