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Abstract 
 
Accumulating evidence suggests that when parents are actively involved in therapy, children 

with Autism Spectrum Disorder (ASD) have better outcomes, yet it is unknown whether children 

with ASD significantly alter their social behaviour with their parent versus a clinician. During a 

face-to-face interaction, young children (N = 27, ages 18-60 months) with ASD demonstrated 

longer durations and higher frequencies of eye contact with their parent compared to a clinician. 

Children also made more eye contact during snack versus interactive play with both their parent 

and the clinician, which is consistent with our prior work. The findings suggest that despite 

social communication difficulties associated with ASD, children with ASD demonstrated 

increased eye contact with their parent.     

 
Key Words: Autism, ASD, eye contact, gaze, parent-child interaction   



RUNNING HEADING: PARENT-CHILD INTERACTIONS  

 
 

3 

Increased eye contact during parent-child versus clinician-child interactions in young children 
with autism 

 
Reciprocal interactions are critical for the overall social well-being and emotional 

development of young children and lay the foundation for language development, social 

behavior and learning new skills (Adamson, Bakeman, Deckner, & Nelson, 2014; Feldman, 

2015; Hudson, Levickis, Down, Nicholls, & Wake, 2015; Masur, Flynn, & Eichorst, 2005; 

Rowe, 2012; Tamis-LeMonda, Bornstein, & Baumwell, 2001). Increased maternal responses to a 

child’s gestures or verbalizations are associated with improved language abilities (Hudson et al., 

2015) and these reciprocal parent-child interactions increase social competence longitudinally 

(Fadda & Lucarelli, 2017). There is a significant literature about parent-child interactions in 

typically developing children as well as in children with Autism Spectrum Disorder (ASD) 

(Beurkens, Hobson, & Hobson, 2013; Doussard-Roosevelt, Joe, Bazhenova, & Porges, 2003; 

Watson, 1998). For example, Dawson et al. (1990) demonstrated that children with ASD look to 

the face of their mother as frequently as typically developing children and children with ASD 

had more positive affect with their caregiver than to a stranger (Kasari, 1993). Less is known 

about how eye contact may differ in children with ASD when interacting with their parent versus 

an unfamiliar adult. The present study focuses on face-to-face parent-child versus clinician-child 

interactions in preschool-age children with ASD, with the goal of better understanding the social 

strengths that children with ASD demonstrate when engaging with their parents (Dawson et al., 

1990; Kasari, Sigman & Yirmiya, 1993).  

Eye contact, defined as direct visual contact with another person’s eyes, is a fundamental 

component of face-to-face interactions that facilitates communication (Hessels, Holleman, 

Kingstone, Hooge, & Kemner, 2019; Senju & Johnson, 2009b). Children with ASD have 

significant impairments in appropriately modulating or shifting their gaze during social 
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interactions (Dawson et al., 2004; Falck-Ytter, Fernell, Gillberg, & von Hofsten, 2010; Frazier et 

al., 2017; Lord & Jones, 2012). Children with ASD engage in less eye contact than typically 

developing children (Jones et al., 2017; Senju & Johnson, 2009a) and young children with ASD 

exhibit less preferential fixation to an adult’s eyes that was associated with more severe social 

impairment (Jones, Carr, & Klin, 2008). Our prior work has also demonstrated that greater eye 

contact is associated with less severe autism symptoms (Jones et al., 2017) although others have 

not observed such a link (Guillon, Hadjikhani, Baduel, & Roge, 2014). Importantly, Elsabbagh et 

al. (2013) found that infants at 7 months who were at low and high risk for developing ASD 

spend a similar proportion of time looking at faces, regardless of clinical outcomes, showing that 

gaze deficits to faces may not emerge until the second year of life.  

Eye contact behavior is modulated by contextual factors. Gaze dynamically changes 

during face-to-face interactions (Schilbach, 2015) and differs depending the activity that one is 

engaging in (Falck-Ytter, 2015). For example, children with ASD and typically developing 

children make less eye contact in the presence of toys compared to a face-to-face interaction 

when no toys were present (Jones et al., 2017)). These and related findings highlight the 

importance of considering the environment when assessing gaze behavior.  

While irregular gaze behavior in children with ASD is well-documented, it remains 

unknown whether preschool-age children with ASD exhibit differential gaze patterns with their 

parent versus an unfamiliar adult. This question is urgent in light of accumulating evidence 

suggesting that children with ASD demonstrate a more robust treatment response when their 

parent is actively participating in the intervention (Aldred, Green, & Adams, 2004; Dawson et 

al., 2010; Jones, Dawson, Kelly, Estes, & Jane Webb, 2017; Lord & Jones, 2013; Scahill et al., 

2016). A meta-analysis of parent-mediated interventions for young children with ASD suggests 
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that interventions that include parents, compared to those that do not, improve children’s 

language scores and severity of autism symptoms (Oono, Honey, & McConachie, 2013). More 

specifically, interventions targeting parents’ ability to partake in joint engagement have 

demonstrated clear positive effects on the child’s social communication skills, as well as a 

reduction in autism symptom severity (Kasari, Gulsrud, Wong, Kwon, & Locke, 2010; Pickles et 

al., 2016; Shire et al., 2015). Despite the demonstrated treatment gains of incorporating parents 

into ASD behavioral interventions, how children with ASD socially interact with parents as 

opposed to unfamiliar adults (i.e. clinicians) is not well understood. 

     The goal of the present study was to test whether preschool-age children with ASD 

demonstrate differences in eye contact during a face-to-face play interaction with their parent 

versus with a clinician. We focused on naturalistic interactions because gaze behavior in toddlers 

with ASD is most atypical in social contexts such as face-to-face dyadic interactions (Wang, 

Campbell, Macari, Chawarska, & Shic, 2018). Studying differences in face-to-face gaze behavior 

with a parent versus with a clinician can provide insight into how parents can promote and 

possibly increase social behavior in young children with ASD.  

We predicted that children with ASD would show more eye contact, in terms of both the 

duration and frequency of occurrence, with their parent than with a clinician. We further 

predicted that children with ASD would show increased eye contact duration and frequency 

when there was less distraction from objects in the environment, specifically when no toys were 

present (R. M. Jones et al., 2017), regardless of the partner.   
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Methods 

Participants 

 29 children with a prior diagnosis of ASD from the Center for Autism and the 

Developing Brain (CADB) in White Plains, NY were recruited to participate, along with their 

parents (24 mothers, 5 fathers). Child participants were between 18 and 60 months of age 

(mean= 41.8 months; see Table 1). Two children were excluded from the sample due to technical 

problems with the video camera. Parents gave written consent for themselves and their child to 

participate. All procedures were approved by Weill Cornell Medicine’s IRB. 

Procedures 

Participants completed the Autism Diagnostic Observation Schedule (ADOS-2 Toddler 

Module, Module 1- 2; Lord, Rutter, DiLavore, Risi, Gotham, & Bishop, 2012) at CADB within 

12 months prior to the research visit. Calibrated Severity Scores (CSS) for Social Affect (SA) 

and for Restricted and Repetitive Behaviors (RRB) were derived from the ADOS on a scale from 

1 to 10 (Hus, Gotham, & Lord, 2014). Prior to study participation, children also completed the 

Differential Abilities Scales Early Years (DAS) (Elliott, 2007) or the Mullen Scales of Early 

Learning (Mullen, 1995), based upon their developmental level, to calculate full scale IQ as well 

as verbal IQ (VIQ) and non-verbal IQ (NVIQ). The diagnosis of ASD was based upon ADOS 

scores, cognitive testing, and clinical judgement. At the time of the study visit, parents completed 

the Social Responsiveness Scales Second Edition (SRS-2; Constantino, 2012) to measure social 

impairment, general autism symptoms, and behavior problems. Three subjects were excluded 

from analyses involving the SRS-2 due to incomplete data. Descriptive statistics for these 

measures can be found in Table 1.  

Play and Snack Interactions 
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In a single visit, participants completed a modified version of the Brief Observation of 

Social Communication Change (BOSCC), a 12-minute semi-structured interaction. Unlike the 

standardized administration of the BOSCC, which occurs on the floor (Grzadzinski et al. 2016), 

the procedures were completed at a table in order to easily capture instances of eye contact from 

the wearable glasses described below. There were two play segments (four minutes each) 

interspersed with two snack segments (two minutes each). All children first completed the 

procedures with an unfamiliar clinician (one of two females who administered assessments) and 

then completed the same procedures with their parent.  

During the play segment, the adult presented the child with a box of standardized toys 

designed for minimally verbal children and prompted the child to pick one toy to play with. Each 

play segment had a unique set of standardized toys, and different toys were used by the clinician 

and the parent to maximize child engagement across both administrations. Children could 

request a new toy at any time if they no longer wanted to play with the toy they initially chose. 

Parents were specifically told to engage in free-play with their child at the table, and that the 

research assistant would inform them when to transition to the snack segment. At the end of each 

play segment, the adult prompted the child to help clean up the toys. During the snack segment, 

the child was presented with two snack options (pretzels and cookies) and could request what 

they preferred. Only the two snack options in clear containers were present on the table.  

The social partner (clinician or parent) sat across the table from the child and wore a pair 

of Pivothead Kudu glasses, which has an outward facing camera embedded in the frame between 

the eyes, so that the video camera readily captured the child’s face and shifts in gaze to the adult. 

Prior to participating, parents received instructions to minimize head motion while wearing the 

glasses and were briefed about how the play and snack segments would be divided. In addition to 
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the glasses, a Panasonic camera mounted on a tripod was used to record the sessions. Videos 

were manually synchronized using a film clapboard at the start of the sessions. 

Gaze Coding 

Two study members, trained to reliability, coded the videos at the frame level, using 

Mangold International’s Interact video annotation software. The training involved coding 

practice videos, reviewing with a previously trained and reliable coder, and then independently 

coding eight videos for coding reliability purposes. The eight independently coded videos were 

then synced and compared to the codes of previously trained personnel and again reviewed by 

study members. Eye contact was defined as any instance when the child looked directly into the 

camera of the Pivothead glasses. Video footage from the Pivothead glasses was manually 

synchronized at the frame level with footage from the Panasonic camera with the film clapboard. 

The Panasonic camera was used to identify instances when eye contact from the Pivothead 

glasses was ambiguous. The videos were coded to mark the beginning and end of the following 

event types: (1) instances of eye contact to the partner; (2) play and snack segments; (3) periods 

of time when both of the child’s eyes were entirely in frame; (4) segments of each individual toy 

during play. The two individuals who rated the videos each coded approximately 50% of the 

parent and 50% of the clinician videos. Inter-rater reliability was calculated on 20% of the total 

number of clinician and parent sessions, with both individuals coding those sessions 

independently. Kappas were calculated for eye contact during play, snack, with the clinician and 

the parent and were as follows: clinician play: 0.80; clinician snack: 0.80; parent play: 0.90; 

parent snack 0.92.  

The coders were not blind to the identity of the interaction partner because the Panasonic 

captured the parent and clinician. Using the Pivothead glasses’ video alone limited the ability to 
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capture the context and sometimes made it impossible to decipher ambiguous situations. 

However, to ensure that the results could not be explained by the coders knowing the identity of 

the interactive partner, a third researcher coded a subset of the videos (13%) only from the 

Pivothead glasses, blind to the partner’s identity. The average kappa between the third rater and 

the other two raters was 0.85, demonstrating no annotation bias.       

Pre-processing Data Analyses 

Total play and total snack segment durations varied slightly across subjects (468-516 

seconds for play, 205-256 seconds for snack). To compare eye contact across sessions with 

different durations of interactive play and snack segments, duration and frequency of eye contact 

were expressed as proportions and rates, respectively, relative to the duration of the 

segment. The terms duration of eye contact and frequency of eye contact refer to these calculated 

proportions and rates. 

Duration and frequency of eye contact did not differ between the first and second play 

segment in either the clinician or parent session (ps > 0.147), nor did duration and frequency of 

eye contact differ between the first and second snack segments in either the clinician or parent 

session (ps > 0.064). Therefore, duration and frequency of eye contact from the two play 

segments and two snack segments were summed together for all subsequent analyses. 

To control for potential differences in the clinician’s versus the parent’s ability to 

effectively capture the child’s gaze, we calculated the amount of time that both of the child’s 

eyes were entirely within the frame of the video recorded by the Pivothead glasses. There were 

no differences between the parents and clinicians in capturing the child’s eyes (p = 0.85), 

confirming no differences across partners in data capture.  
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Statistical Analyses  

To first assess differences in the duration and frequency of eye contact with the clinician 

versus the parent, data was collapsed across play and snack segments and entered into two paired 

samples t-tests, with separate analyses for duration and frequency data.  Second, to assess  

differences in eye contact during play and snack segments, a two (context: play, snack) by two 

(partner: clinician, parent) repeated measures ANOVA, with duration and frequency data 

analyzed separately, was also conducted. 

To investigate whether autism symptom severity influenced eye contact, the ADOS CSS 

SA and CSS RRB were included as covariates in 2 X 2 repeated measures ANOVAs described 

above. Additional covariates (VIQ, NVIQ, SRS-2 T scores, child’s age and maternal education) 

were tested individually in the 2 X 2 repeated measures ANOVAs described above to determine 

whether general autism symptoms, verbal abilities, nonverbal abilities, age, or maternal 

education impacted the results. Significant covariate interactions were interrogated with post-hoc 

bivariate correlations. 

Results 

Children with ASD showed longer durations (t(26) = 4.240, p < .001) and higher 

frequencies (t(26) = 3.720, p < .002) of eye contact while interacting with their parent compared 

to a clinician (Fig. 1a & 1b). On average, children demonstrated eye contact with a parent for 7% 

of the time, compared to 4% of the time with a clinician. When examining differences between 

interactive play and snack segments, children with ASD exhibited longer durations (F(1,26) =  

64.850, p < 0.001, ηp
2 = 0.714) and higher frequencies (F(1,26) = 67.557, p < 0.001, ηp

2 = 0.722) 

of eye contact during the snack segment versus the play segment. On average, children engaged 

in eye contact for 11% of the time during the snack segment versus 3% of the time during the 
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play segment. There was an interaction between partner (parent, clinician) and context (play, 

snack) for eye contact duration (F(1,26) = 5.707, p < 0.024, ηp
2  = 0.180) (Fig. 2), but not for 

frequency of eye contact (p = 0.345). This interaction was driven by the fact that the increase of 

eye contact during the snack segment was significantly larger for child-parent than child-

clinician interactions as compared to the snack segment; on average, children showed an increase 

in eye contact duration of 6% during the snack segment with parents versus the clinician (t(26) = 

3.3272, p < 0.003), whereas there was an increase of 2% during the play segment with parents 

versus the clinician (t(26) = 3.471, p < 0.003).  

Relationship between Eye Contact and Child Characteristics 

Analyses with the various covariates indicated a significant interaction between CSS 

RRB scores and eye contact duration during the play versus snack segment (F(1,26) =5.648, p < 

0.026, ηp
2 = 0.184), but no interaction with partner (p = 0.163). The relationship between CSS 

RRB scores and eye contact duration was not significant in post-hoc analyses for each activity 

separately (snack: p = 0.072; play: p = 0.991). 

Children’s VIQ scores were significantly associated with differences in eye contact 

duration during the play versus snack segment (F(1,26) = 9.756, p < 0.005, ηp
2 = 0.281), but not 

with any differences in eye contact duration with the parent versus clinician (p = 0.336). Follow 

up analyses demonstrated that children with higher VIQ scores exhibited longer durations of eye 

contact during the snack segment (r = 0.527, p < 0.006), with no relationship between VIQ and 

the duration of eye contact during play (p = 0.12). There were no significant relationships 

between VIQ and frequency of eye contact (ps > 0.06).  

The frequency of eye contact during the play versus snack segment was significantly 

associated with age, as evidenced by a significant interaction between context and age (F(1,26) = 
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5.090, p < 0.034, ηp
2 = 0.169). Just as with the VIQ scores, follow-up analyses showed that the 

positive effect of age on eye contact was evident during the snack segment only (snack: r = 

0.407, p < 0.036; play: p = 0.171). There were no relationships with duration of eye contact and 

age (ps > 0.129). There were no significant interactions with CSS SA, NVIQ, maternal 

education, SRS-2 and gaze behavior (ps > 0.07).  

Discussion 

In this work, we sought to characterize gaze behavior in young children with ASD as they 

interacted face-to-face with their parent or a clinician. Children showed more eye contact, longer 

durations and higher frequencies, with their parent than with a clinician. This difference was 

more pronounced during snack compared to interactive play with toys. Children also exhibited 

longer durations and higher frequencies of eye contact during the snack segment than the play 

segment overall. Together, these findings suggest that children’s social behavior varies by 

context and social interaction partner.   

The increased eye contact with parents is in line with prior work showing that children 

with ASD are just as likely as typically developing children to have a secure attachment style 

with their parents (Rogers, Ozonoff, & Maslin-Cole, 1991; Rozga et al., 2018; Sigman & 

Mundy, 1989). Our results are also consistent with literature demonstrating that children display 

clear preferences early in life for their parents over unfamiliar adults (Dixon et al., 1981; 

Melinder, Forbes, Tronick, Fikke, & Gredeback, 2010). The present findings are relevant to 

recent work showing that children with ASD exhibit greater treatment gains when their parent is 

involved with the treatment (Aldred, Green, & Adams, 2004; Dawson et al., 2010; Jones, 

Dawson, Kelly, Estes, & Jane Webb, 2017; Lord & Jones, 2013; Scahill et al., 2016). As gaze 

behavior guides many aspects of learning throughout development (Brooks & Meltzoff, 2008; 
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Frank, Amso, & Johnson, 2014; Mundy et al., 2007), it is possible that children with ASD are 

more receptive to learning opportunities when engaging with their caregiver. It is important to 

note that parents may do a better job of eliciting eye contact from their child than the clinician, 

which should be explored in future studies.  

Our finding that social context matters is consistent with prior work showing that play 

versus snack elicited different symptoms during the BOSCC (Frost, Koehn, Russell, & Ingersoll, 

2019), as well as our own work demonstrating that the presence of toys decreases the amount of 

eye contact in both typically developing children and those with ASD (R. M. Jones et al., 2017). 

The finding that children’s eye contact varies between parent and clinician as a function of the 

context, snack or play, highlights the need for researchers and clinicians to be aware that a 

child’s performance may be influenced by the presence of items used in the assessment. It is 

possible that snack segments were particularly motivating for children with ASD and 

subsequently elicited increased social overtures. Further, it is possible that the familiarity of 

snack with parents elicited greater eye contact from the child, although it is likely that children 

are also quite familiar playing with toys with their parents.  

Interestingly, we did not find an association between the duration and frequency of eye 

contact and severity of ASD symptoms. This is inconsistent with our own prior findings (R. M. 

Jones et al., 2017) and those of others (Hobson, Tarver, Beurkens, & Hobson, 2016), who did in 

fact show that increased severity of ASD symptoms was associated with decreases in eye contact 

and poorer quality of parent-child interactions. This is also inconsistent with previous work 

indicating that dyadic pairs who scored higher on a measure of ASD traits made less eye contact 

during a social interaction (Hessels, Holleman, Cornelissen, Hooge, & Kemner, 2018).  One 

possible explanation for this discrepancy is that in the present study, there was less eye contact 
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overall with both the clinician and the parent: children made eye contact for approximately 11% 

of the snack segments with both the parent and the clinician, compared to our prior work where 

school-age children with ASD made eye contact with a clinician for 34% of the conversation 

segments. This reduction and overall lower range of eye contact may explain a lack of an 

association with ASD symptoms. There was also a difference in administration: In the current 

study, children had a snack, whereas in our prior work, children had a conversation with the 

clinician (i.e. there was nothing on the table or in the child’s hands to look at in that case). Future 

work examining eye contact with parents versus clinicians in school-age children with ASD, 

where conversation without materials is more readily feasible, may show higher rates of gaze 

behavior and stronger associations with ASD symptoms.  

Limitations  

It is important to note that the parent interaction always followed the clinician interaction. 

This raises the question whether the observed differences between parents and clinicians could 

be due to children becoming either more engaged or more relaxed over the course of the visit. 

Although this cannot be entirely ruled out, our pattern of results renders this explanation 

unlikely. Most prominently, we did not observe any order effects on gaze for the different 

contexts: children exhibited the same gaze patterns for the first play segment as second play 

segment, and for the first snack segment as the second snack segment, and this was true for both 

child-clinician and child-caregiver interactions. Further, children had been interacting with the 

clinician for at least 30 minutes prior to the videotaped interaction, leaving sufficient time for the 

child to adapt to the environment and the clinician. We collected no information about how much 

coaching the parent received prior to the study in terms of facilitating interactions with their 

child, a factor that can facilitate children’s social communication (Matson, Mahan, & Matson, 
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2009). Finally, the low number of fathers or girls with ASD impeded our ability to examine any 

gender effects on gaze. These are important for future directions, given a growing body of 

literature suggesting differences in how ASD presents in females versus males with ASD 

(Beggiato et al., 2017; Lawson, Joshi, Barbaro, & Dissanayake, 2018). 

Conclusions  

Young children with ASD demonstrated longer duration and higher frequencies of eye 

contact with their parent than with a clinician, highlighting that the identity and familiarity of the 

person with whom the child is engaging is critical when measuring social behavior. Increasingly, 

assessments of social behavior in ASD are incorporating the parent (Green et al., 2017). By 

quantifying aspects of child-parent and child-clinician social interactions, the present study 

illustrates the importance of utilizing parents to engage children with ASD and stresses that 

probing social behavior during parent-child interactions may increase the captured range of 

social abilities in children with ASD.  
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Table 1 Demographics and descriptive statistics 

 Participants 

N 27 

Males 24 

Age (months) 41.89 (12) 

VIQ 75.56 (32) 

NVIQ 85.26 (31) 

SRS-2 total Raw Score 90.96 (28) 

ADOS CSS total 8.41 (1.78) 

ADOS CSS SA 7.93 (2.02) 

ADOS CSS RRB 8.48 (1.45) 

Ethnicity  

    Caucasian (%) 56 

    Hispanic (%) 11 

    Asian (%) 22 

    African American (%) 7 

    Biracial (%) 4 

Maternal Highest Education  

    Graduate/professional (%) 44 

    Baccalaureate degree (%) 44 

    Some college (%) 4 

    High school graduate (%) 8 

 

VIQ verbal IQ, NVIQ nonverbal IQ, SRS-2 social responsiveness 

scale second edition, CSS total calibrated severity score from 

ADOS, CSS SA ADOS calibrated severity score for social affect, 

CSS RRB ADOS calibrated severity score for restricted and 

repetitive behaviors. Age, VIQ, NVIQ, and SRS-2 expressed as 

Mean (Standard Deviation) 
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Table 2 Rates per minute and percent duration of eye contact during play versus snack with the 

clinician and parent 

 Play Snack 

Clinician 

  Duration of Eye Contact (%) 

   Frequency of Eye Contact (Number Per 
Minute) 

Parent 

   Duration of Eye Contact (%) 

  Frequency of Eye Contact (Number Per 
Minute)  

 

2.18 (1.91) 

1.64 (1.33) 

 

3.90 (2.81) 

2.59 (1.90) 

 

8.66 (5.47) 

4.78 (2.99) 

 

14.35 (9.96) 

6.12 (3.61) 

All averages expressed as Mean 
(Standard Deviation) 
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Figure 1 
 

  

A: B:
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Figure 2 
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