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Body Weight and Attentional Capture in Children

Abstract

The present study examined whether numerical representations of body weight capture

visual attention in young children. Developmental studies showed that even newborn infants

could distinguish between typical and atypical human bodies, and infants aged around six

months detect multisensory events occurring on their bodies. These findings suggest that the

body image develops earlier and continues to establish. However, the development of

recognition of numerical own body information such as body weight is less understood.

Therefore, we employed an attentional capture task where children identified a target

embedded in a visual stream, preceded by their body weight number presented before the target.

A total of 44 Japanese children (ages 8-9 years; equal number of boys and girls) participated.

Results indicated that girls exhibited attentional bias toward their weight, whereas boys did not.

Compared to boys, girls showed the attentional capture of body weight.

Keywords

Child, Development, Body weight, Attentional capture
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Introduction

How do we acquire a representative body image? Developmental studies have shown

that body representation develops gradually, even in infants. Previous studies using behavioral

and electroencephalography experiments have demonstrated that infants as young as 3 months

can distinguish between typical and atypical human bodies. This suggests that sensitivity to

structural information of the human body develops by this age (Gliga & Dehaene-Lambertz,

2005; Zieber et al., 2015). By 5 months, infants can distinguish between male and female

bodies, reflecting the successful classification of the human body (Hock et al., 2015). Moreover,

9-month-old infants can differentiate between typical and atypical bodies regardless of the type

of stimulus, such as real human bodies or mannequins (Heron & Slaughter, 2010). This

indicates that older infants have developed a generalized representation of the human body. In

addition to developing body image, infants develop body representations after birth. Newborn

infants can detect multisensory bodily events occurring on their bodies based on the congruent

visual-tactile stimuli (Filippetti et al., 2013; Filippetti et al., 2015; Filippetti et al., 2015; Zmyj

et al., 2011). In these previous studies, the experimenter stroked infants’ faces with a brush, in

which the strokes matched or non-matched the brush stroke on the infants’ corresponding cheek

displayed on the screen. Their results found that newborns preferred synchronous video

compared to that of asynchronous. This successful detection of visual-tactile synchrony has

been reported on other body parts such as hands in 6 months (Freier et al., 2016) and legs in 7
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months (Zmyj et al., 2011). These findings imply the development of their body representations

(for review Yang et al., 2021). Though these studies are based on concrete representations such

as physical body images, the development of numerical representations of the body is unclear.

The present study examined whether children have a numerical bodily representation by

adopting an attentional capture task in which body weight was used as a distractor. Abstract

information about oneself, such as name, captures visual attention (Conway et al., 2001;

Ocampo & Kahan, 2015; Yang et al., 2013). Therefore, it is plausible that other forms of

abstract information, such as one’s body weight, also capture attention.

Salient stimuli, such as the human body, capture our attention. For example, body image

influences the search for a target (Cass et al., 2020). This attentional capture is pronounced

depending on one’s level of dissatisfaction with their body (Cass et al., 2020; Cobb et al., 2018;

Fuller-Tyszkiewicz et al., 2020). Individuals with a negative perception of their bodies, such as

feeling dissatisfied or wanting to change some parts of their bodies, were more likely to have

their attention captured by body-related information. Consistent with these studies, it has been

shown that attentional capture occurred to words related to the body, such as “fat” (So et al.,

2019). However, it is unclear whether numerical information, such as weight, also captures

visual attention.

The present study investigated whether body weight captures visual attention in

children aged 89 years. The reasons for using body weight are as follows. First, it is a self-
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relevant measure frequently assessed during dieting or health checks. In Japan, physical

measurements, including height and weight, and other health checks, such as visual acuity, are

conducted annually, and in some elementary schools, they are carried out at the beginning of

each term. Therefore, body-related measurements are very familiar to Japanese school-aged

children. Second, it is a significant indicator associated with various health problems (Aiello

et al., 2018; Choudhry et al., 2013; Tashiro et al., 2023), so it is a body metric that many

individuals are concerned about. In recent years in Japan, attention has been given to issues

such as diseases related to obesity from early childhood (Masabuchi et al., 2022; Matsushita et

al., 2012; Murakami et al., 2012; Okubo et al., 2024; Takaya et al., 2023). Several studies

showed associations between cognitive abilities such as mental flexibility or executive control

and body mass index during childhood (Cserjési et al., 2007; Tomaso et al., 2022), suggesting

the importance of understanding one’s body. We used a rapid serial visual presentation (RSVP)

task by inserting a distractor (body weight or an irrelevant number) into a stream consisting of

letters. Two temporal lags (200 and 800 ms) existed between the distractor and targets.

Classically, target identification is impaired when the lag between the salient distractor and the

target is short (Asplund et al., 2010; Most et al., 2005; Wang et al., 2012). It was hypothesized

that the attentional capture of body weight impairs target identification. However, if body

weight does not capture attention, no difference in target accuracy is expected.

Recently, children’s physical changes have been a growing concern in Japan (Ministry
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of Education, Culture, Sports, Science and Technology-Japan, 2024). The prevalence of

childhood obesity increased in school-aged children from 2012 to 2021 (Fujiwara et al., 2024).

Furthermore, this change has also been reported during the COVID-19 pandemic (Okubo et al.,

2024). Childhood obesity showed an apparent increase due to the pandemic from 2020 to 2022,

while childhood underweight saw an increase in 2022, with a greater impact observed in girls

compared to boys, suggesting that girls may exhibit differences in weight. In addition to these

physical changes, studies investigating the children’s attitude toward their bodies revealed that

girls aged approximately 9 years old had greater body dissatisfaction than boys (Gardner et al.,

1999; Guzman de la Garza et al., 2019; Xanthopoulos et al., 2011), and girls were more

accurate than boys in estimating their body size (Drilen et al., 2025; Rouche et al., 2024). These

findings imply that attentional bias to body weight in the present study may be more

pronounced in girls than in boys. Based on these, we predicted that attentional capture of weight

would occur in girls.

Experiment

Methods

Participants

A total of 44 children between 8 to 9 years participated in the experiment. The numbers

of boys and girls were equal (boys: Mue = 8.5, SD = 0.51, range = 98-119 months; girls: Mge

=8.54, SD = 0.50, range = 96-119 months). All participants had normal or corrected-to-normal
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visual acuity. The sample size was determined based on studies using the rapid serial visual

presentation task with children (Croker & Maratos, 2011; Russo et al., 2016; Russo, Kates, &

Wyble, 2017). The caregivers of all the participants provided written informed consent before

participating in the experiment. The ethical committee of Chuo University approved this study.

Apparatus and Stimuli

All stimuli were presented on a Laptop PC with a refresh rate of 60 Hz and a resolution

of 1920 x 1080 pixels using PsychoPy v2024.2.1. Each stimulus was presented on a grey

background at a viewing distance of 60 cm.

The stimuli are letters of the alphabet and body weight numbers. As a distractor stimulus,

body weight in kilograms was presented to the first decimal place (e.g., 32.1). Three identical

letters were presented (e.g., AAA) to match the body weight numbers. An irrelevant number

was obtained as a control by dividing body weight by three. If its resulting number had one or

two digits, it was padded with zeros (e.g., 1.2 into 01.2). The letters I, O, P, and S were not used

because of their similarity to the other letters. The letters F, G, H, J, and K were selected as

targets, whereas all the other letters were non-targets. Non-target letters and distractor numbers

were presented in white color, but the target letter was black color. Each stimulus subtended

6.0° in width and 2.0° in height and was presented at the center of the screen.

Procedure

Children were tested individually in a room at the Japan National Museum of Emerging
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Science and Innovation (Miraikan) in Tokyo, Japan. The experiment staff guided the

experiment to visiting children and their parents and escorted those who agreed to participate

in the laboratory. At this time, we also confirmed their knowledge of their body weight and

Latin alphabet reading ability, and only children who could answer both were included as

participants in the experiment. After introducing the experimental procedure to the caregiver

and the children, the children were moved to the desk for the experiment. At the start of the

experiment program, fields for entering the participant's gender, age, and weight were

displayed, and the experiment began after each field was filled in.

In the present task, participants were asked to identify which of the five alphabets—F,

G, H, J, or K—was the black-colored one among the white-colored alphabets. At the beginning

of each trial, a black circle appeared at the center of the screen for fixation (Fig. 1). The

participants initiated each trial by pressing the spacebar. After a few-second delay, randomly

chosen from 1000, 1250, or 1500 ms, a visual stream of letters was presented at a rate of 80

ms/item with a 20 ms inter-stimulus interval. The temporal separation between the target and

the digit was 200 ms or 800 ms. The number of non-targets preceding the distractor was

determined randomly for each trial, varying between 6 and 10. The number of non-targets

following the target was 10. After 1,000 ms, the visual stream was presented; the participants

answered the black-colored letter by entering the corresponding key. The participants were

instructed to respond as accurately as possible. The experiment comprised 80 trials (20 trials
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170  for each lag and distractor) preceded by 10 practice trials. After every 10 trials, the accuracy

171  rate up to that point was displayed as feedback.

Distractor
stimuli

Body weight  Irrelevant number

Fixation

172

173 Figure 1. Rapid serial visual presentation task in the current experiment. The task is to identify
174  the black-colored alphabet target after the onset of distractor stimuli. There are two lag

175  conditions (200 and 800 ms).



176

177

178

179

180

181

182

183

184

185

186

187

188

189

190

191

192

193

194

11
BODY WEIGHT AND ATTENTION

Results

The accuracy of target identification was calculated under each condition. For boys, the
body weight accuracy at 200 ms and 800 ms lags were 0.62 and 0.6. The accuracies of the
irrelevant number as a control in lags 200 and 800 ms were 0.58 and 0.6. For girls, the body
weight accuracies at 200 and 800 ms lag times were 0.55 and 0.56. The control’s 200 and 800
ms lags accuracies were 0.58 and 0.61. To investigate whether body weight captures a child’s
attention, we conducted a three-way analysis of variance (ANOVA) on accuracy. The factors
included sex (boy or girl) as the between-participant factor and lag (200 and 800 ms) and
distractor type (body weight or control) as the within-participant factors. We found the
significant interaction between sex and distractor (F(1,42) = 6.61, p =.014, 5,° = .13). The tests
of simple effects revealed that the accuracy in body weight condition was significantly lower
than that in control condition only in girls (Fig. 2). Thus, this suggests the attentional capture
of body weight in girls (F(1,21) = 7.16, p = .014, 5,° = .25). We did not find the difference
between sex and lag (F(1,42) = .24, p = .63, 1,° = .005). There were no significant main effects
of sex (F(1,42) = .17, p = .68, n,° = .003), lag (F(1,42) = .23, p = .62, n,° = .005), and distractor
(F(1,42)=.92, p = .34, ,° = .02). Furthermore, no significant interaction between three factors
(F(1,42) = .02, p = .87, ,° < .01) and lag and distractor (F(1,42)=.73, p = .39, ,° = .01).

The results showed that girls could not correctly identify the target following body

weight compared to boys, indicating a gender difference in the attentional capture of body
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weight. Furthermore, no general lag effect was observed, and attention capture occurred for

both lags (200 and 800 ms).

0.70 @ Body weight O Control

0.65 + *

0.60 r

0.55 |

Accuracy

0.50

045 |

0.40

Boys Girls

Figure 2. Mean identification accuracy of the target. Error bars represent standard errors. *p
<.05
Discussion

This study examined whether numbers representing one’s body weight captured visual
attention in younger children. We found a deficit in identifying targets among girls, implying
a gender difference in the attentional capture of body weight. There was no lag effect, and
attentional capture occurred even with a longer lag (800 ms). Our results suggest that

children, particularly girls, have numerical bodily representations.
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As expected, there was a gender difference in the attentional capture of body weight;

girls showed attentional capture but not boys. This attentional capture of weight observed in

girls is consistent with previous studies suggesting that girls better perceive their own bodies.

A study conducted with the same age group as the present study reported that girls were more

accurate than boys in estimating their body size (Drilen et al., 2025). This accurate estimation

of one's body size can also be observed in younger children, approximately 6 years (Pallan et

al., 2011). This difference between girls and boys is thought to be influenced by judgments

regarding satisfaction with one’s own body. Notably, it has been reported that not only adults

but also children show lower body satisfaction in girls compared to boys (Gardner et al.,

1999; Guzman de la Garza et al., 2019; Tremblay et al., 2011; Xanthopoulos et al., 2011). The

gap between one’s actual body and ideal body in girls might contribute to the prevalence of

eating disorders in adolescence and adulthood mainly on women (American Psychiatric

Association, 2013). Studies on adult women have shown that individuals with body

dissatisfaction exhibit attention toward images of overweight/thin bodies (Berrisford-

Thompson et al., 2021; Fuller-Tyszkiewicz et al., 2020; Gao et al., 2013), body-related words

(Leng et al., 2024; So et al., 2019; Yao et al., 2023), and foods (Xie et al., 2023; Xie et al.,

2025). Eye-tracking research has also demonstrated that such individuals initially fixate on

the body or related words and detect them more quickly (Bauer et al., 2017; Gao et al., 2011).

Although the present study assessed no individual body satisfaction, the present result
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suggests that girls’ attention to body weight develops at a relatively early developmental

stage, such as in the middle elementary school grades. The emergence of interest in one’s

body during elementary school might contribute to the foundation of strong body awareness

observed in adulthood.

We observed the attentional capture of body weight at both short and long lags,

indicating that attentional capture persisted for approximately one second. Specifically, body

weight captures visual attention. It has been reported that the attentional capture persisted in

individuals with obsessive-compulsive disorder (Olatunji, 2021) or cannabis addiction

(Campbell et al., 2020) when viewing emotionally negative or cannabis images were

presented. In these studies, the same RSVP task as in the present study was conducted, where

participants were asked to search for a single image among various images that differed in

orientation. At this time, either a neutral or a fearful/aversive distractor was presented just

before the target (lag 2) or even earlier (lag 8). Consequently, classic attentional capture

occurred, with the target accuracy decreasing for distractors other than neutral ones, and the

timing of the short lag distractor presentation (lag 2) led to greater accuracy reduction.

Interestingly, this lag difference was weaker in individuals with obsessive-compulsive

disorder (Olatunji, 2021) and cannabis addiction (Campbell et al., 2020), where attentional

capture by the distractors persisted even with a greater lag between the target and distractor.

These findings imply that attentional capture lasts longer regardless of the lag if the
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distractors are highly attention-capturing for the observer. Body weight is believed to capture

attention in a bottom-up manner, continuously interfering with the subsequent processing of

working memory.

In conclusion, we found that body weight captured visual attention in girls aged 8-9

years, suggesting that numerical bodily representations are formed in girls at a relatively early

age. Exploring whether the attentional capture of weight occurs in adolescent and adult

women and whether body satisfaction influences this capture remains for future study.
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