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In Western cultures, the ideal body for women is thin and toned. Idealization of thinness has led many women to desire bodies with an underweight body mass index (BMI). The present study investigated women's knowledge of BMI, particularly relating to their own body ideals, to determine whether women knowingly idealize bodies categorized as “underweight.” In August 2020, one-hundred and forty-seven US women aged 18 to 25 completed two online tasks in a repeated-measures design. First, participants estimated the BMIs of a series of bodies. Then, participants selected representations of their own and ideal bodies from a figure rating scale and estimated the BMIs of their selections. Participants generally mis-estimated the BMI of bodies, but did so to a greater extent when viewing bodies as an extension of their own, i.e., following the figure rating scale task. Further, if participants selected an underweight or overweight ideal body, they were likely to estimate this body was within a “normal” weight BMI range, demonstrating that women who idealize underweight–or overweight–bodies do so unknowingly. These findings suggest misperceptions of women's own ideal body size are often greater than misperceptions of other bodies, potentially driving the tendency to idealize underweight bodies.
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INTRODUCTION

Body dissatisfaction is the combination of our thoughts, feelings, and perceptions about our body (1). Body dissatisfaction is highly prevalent and a known precursor to the development of eating disorders (2). Eating disorders impact 7.8% of the global population and have the highest mortality rate of all mental health diagnoses (3, 4). Thus, there is a great need to investigate factors that influence judgements of ideal body size in an effort to address the incidence of body dissatisfaction and eating disorders.

One way of measuring body dissatisfaction is to look at the discrepancy between the body size we have and our desired body size—the ideal (5). Ideal body size for women in Western cultures focuses on a thin and toned physique, which is perpetuated by traditional and social media, peers, and family (6–8). In particular, the perpetuation of the thin ideal by mainstream media has long been criticized for its negative impact on women's body image (5, 9). Underweight models are frequently featured in the media (10, 11), further skewing the perception of ideal body size (12). A thin and toned physique is consistently idealized, despite being unattainable for most women. The current study sought to investigate whether women are aware when they are idealizing underweight bodies, or whether they unknowingly do so due to holding inaccurate perceptions of what a categorically “normal” weight body mass index (BMI, height/weight2) looks like.

Social comparison is one driving force behind the negative affect caused by overexposure to the thin ideal (13). According to social comparison theory, women make judgments about their own body in relation to the other bodies they are exposed to, generating either an upward (in which they judge their own body more negatively than the other) or downward (in which they judge their body more positively than the other) comparison. The consistent portrayal of thin ideal images in the media leads to frequent upward comparisons and subsequent body dissatisfaction (14, 15), in contrast to exposure to average-sized fashion models which can promote positive body image (16). The high prevalence of social media use likely further exacerbates this issue. Social media makes it easy for people to quickly edit images, leading users to feel pressure to post “perfect” images of themselves that, in turn, can increase body dissatisfaction (17–20).

Body dissatisfaction and desired weight are often measured using figure rating scales (21). In a figure rating scale task, individuals are presented with an image array of bodies increasing in weight. Individuals then indicate which body in the array is the closest to their own body, and which is the closest to their ideal body. The distance between these two selections is used as a measure of body dissatisfaction, indicating how far a person's own body is from their ideal body (21, 22). The bodies in these scales typically have a known BMI that is used to infer the individual's desired weight range, e.g., whether they are idealizing an underweight body. BMI (kg/m2) is used to estimate an ideal weight range for health (23). Using WHO classifications of BMI, people are classed as either “underweight” (BMI < 18.5), “normal weight” (18.5–24.9), “overweight” (25.0–29.9), and “obese” (≥30.0). BMI can sometimes be a suboptimal measure which does not, for example, account for body fat changes that occur due to age, sex, muscle mass, and the distribution of fat, and is also less appropriate for non-Caucasian samples (24, 25). Despite these criticisms, BMI is a widely used, quantifiable, and easily applied health measure, which is why we are using it in the present research. BMI is also important in eating disorder diagnoses, particularly anorexia nervosa, with BMI cut-offs determining diagnosis severity (26).

There is some evidence to suggest women might unknowingly idealize underweight bodies. Using figure rating scales, Aniulis et al. (27) found that the most frequently selected ideal body had a BMI of 19.79, closely followed by an underweight ideal of 18.26. Ahern et al. (28) found that a BMI of 20 was considered the most attractive, while Swami et al. (29), and MacNeill and Best (30), found that an underweight body was most frequently selected. Moussally et al. (31) found that participants were able to classify digital body stimuli into their correct BMI categories approximately two-thirds of the time, with incorrect guesses primarily occurring on the cusp of different BMI categories. Incorrect guesses were particularly prevalent on the cusp of the underweight and normal weight classifications. The authors posited these misclassifications could be due to the impact of Western societies' thinness standards—perpetuated by an overexposure to thin ideal ideas—leading to a distorted perspective of a thin body as a normal weight body.

One factor that affects responses to figure rating scales is the context in which the figures are presented. Aniulis et al. (27) found that selections were influenced by the types of bodies presented in the scale, e.g., an over-representation of smaller bodies led to a lower-BMI ideal body being selected. Bair et al. (32) and Mills et al. (33) found that presenting data relating to peer norm body ideals, or average population BMIs, also influenced figure rating scale responses. Interestingly, BMI estimation is also context dependent. Firstly, BMI estimation is typically more accurate around similar bodies to one's own BMI (34, 35). This phenomenon is known as contraction bias. Contraction bias occurs due to a high level of exposure to one's own body, creating a standard point of comparison for other-body judgements. Resulting from this phenomenon, those with lower BMI typically overestimate the BMI of other bodies, while those with higher BMI typically underestimate (34). Secondly, women tend to misestimate the BMI of their own body to a greater extent than that of other bodies, potentially due to the internalized importance of body size on self-image (34, 36). The importance of context in both body size estimations and figure rating scales raises the possibility that women are also more greatly misestimating the size of a body not only when it is presented as a representation of their own body, but also when it is presented in the context of their body ideals.

The present study advances the knowledge of BMI estimation in women, by investigating whether enlarged own-body misestimation also extends to one's own body ideals–i.e., whether there is a greater misestimation for other self-relevant bodies. It was anticipated that participants would generally over-estimate the BMIs of the presented bodies. It was also predicted that participants would overestimate the BMI of the same body to a greater extent when it was selected as a representation of their own body, i.e., from a figure rating scale, compared to when it was presented during the general estimation task, in which participants estimated the BMI of a series of bodies unrelated to their own. These two measurements allow investigation of estimation differences when viewing a body objectively as a figure in a general estimation task, vs. viewing a body subjectively as an extension of one's own internalized ideals or own body perceptions in a figure rating scale task. In addition, it was expected that participants who selected an underweight ideal body would overestimate the BMI of this body, placing it in the normal weight range. The data from the figure rating scales was used to compare the difference between the level of body dissatisfaction indicated by participants actual selections, vs. their perceived selections.



METHOD

This experiment was approved by the Monash University Human Research Ethics Committee and was performed in accordance with the 1964 Declaration of Helsinki ethical standards.


Participants

Participants were 147 women aged between 18 and 25 (M = 23.23, SD = 1.79) from the United States. This sample size was based on an a-priori G*Power analysis for a moderate effect size for own and other BMI misperception in a 2 x 2 repeated measures ANOVA (80% power, alpha = 0.05, f = 0.30) (37). We chose this effect size based on Tovee et al. (35) who found a medium-sized effect for misperceptions between own and other bodies. In addition to providing adequate power, this sample size is large enough to generate ideal body sizes across the BMI spectrum (27). Of the 147 participants, 107 (72.8%) identified as white/Caucasian, 13 (8.8%) identified as black/African American, 12 (8.2%) identified as Hispanic, 10 (6.8%) identified as Asian, 1 (0.7%) identified as Native American, and 4 (2.7%) were of unknown ethnicity (either due to not responding to the question, or entering their nationality as their ethnicity, e.g., “American”). Participants had a mean self-reported BMI of 25.56 (6.87) placing them in the slightly overweight BMI category, which is representative of the US population (38). Overall, 11 participants (7.6%) were classed as underweight, 73 (50.3%) were classed as normal weight, 26 (17.9%) were classed as overweight, and 35 (24.2%) were classed as obese.

Participants were recruited from Mechanical Turk (MTurk) via CloudResearch (39). MTurk is a viable medium for collecting data on body image related perceptions and attitudes, and produces results comparable to those found in a lab setting (40, 41). Samples from MTurk are typically more diverse and representative than an undergraduate sample, however workers tend to have both a higher education level and lower socioeconomic status than the general population (42, 43). We took several steps to ensure high quality data and prevent bots and server farmer responses (i.e., participants who use commercial data centers to hide their true IP address and complete multiple surveys for financial gain). Participants needed to have a HIT approval rate of 95 or higher, and have at least 1000 HITs approved. Through CloudResearch, survey completion was also restricted to US women only. To enter the survey, participants had to complete a Captcha, and had to correctly answer a simple arithmetic question (e.g., 3 + 4 = ?) presented as an image (which is harder for bots to detect than text). Participants were also presented with multiple choice questions to confirm that they met the survey requirements (women between the ages of 18–25). Qualtrics Expert Review features were also employed to detect possible repeat responders, which can indicate server farmers are completing the survey. Any participants flagged using these features were removed from the survey. Responses were also screened for any abnormally fast responses, of which there were none. Additionally, after these screenings, any participant who consistently made the same ratings, despite obvious changes in body size, was excluded due to likely inattentive survey completion (n = 2). This process left a final sample of 145 participants.



Materials


Body Stimuli

Stimuli were selected from Moussally et al. (31) database of digitally-created bodies. These bodies were created using 3D modeling software, and are uniform in height, skin-tone, and attire, and differ only on the spectrum of weight. BMI of these bodies was calculated by estimating the height and weight of the bodies [see Moussally et al. (31) for further details]. For this study, 20 bodies were selected that ranged from 13.19 to 39.1 BMI, with each body increasing by approximately 0.5–2 BMI points.



Figure Rating Scales

Figure rating scales were created by presenting the 20 selected bodies in an array, from smallest to largest. Participants were presented with this same scale twice. First, they were asked to select which body on the scale was the closest to their own body, then which body was the closest to their ideal body. Scores were calculated by subtracting the selected own from the selected ideal body size. A 20-item figure rating scale is longer than those typically used in body image research and can allow more nuance to be detected in ideal/own body discrepancies (21, 31).



Visual Analog Scales

Four VAS scales were used to measure state body dissatisfaction, or the level of body dissatisfaction participants were currently feeling after completing the task. VAS scales are frequently used to measure state body dissatisfaction, as they are able to detect greater nuance in state body dissatisfaction levels (44, 45). VAS scales show high test-retest reliability (46), and correlate highly with trait body dissatisfaction measures (44). The VAS scales used in this study measured current feelings of fatness, strength, body dissatisfaction, and appearance dissatisfaction (44, 45). In this instance, to respond to the VAS scale, participants moved a slider along a continuous scale. Scores on each scale could range from 0 to 100, with higher scores indicating higher levels of state body dissatisfaction. These scales were used to calculate a composite measure of body dissatisfaction by averaging scores across the four items, with scores for “strength” reverse coded. The VAS scales showed good reliability in the current study (α = 0.85).



Body Shape Questionnaire

The BSQ-M [(47), (27), manuscript in preparation] assessed trait body dissatisfaction. Participants respond to 34 items regarding their thoughts and feelings about their bodies over the past 4 weeks, and rate the frequency of those thoughts on a Likert scale from 1 (Never) to 6 (Always). Scores of the BSQ-M range from 34 to 204, with higher scores indicating greater body dissatisfaction. The BSQ-M showed good reliability (α = 0.98) and the BSQ correlates with scores on figure rating scales (22).




Procedure

After providing consent, participants were given written information regarding what BMI is, how it is calculated, and cut-off scores for entering the different BMI categories (e.g., underweight, obese) according to WHO. Participants then completed the general estimation task in which they viewed the 20 digital bodies, one at a time, and estimated what they predicted the BMI of each body to be on a sliding scale anchored at 13 on the left and 47 on the right. The slider began in the center of the scale. Participants viewed each body twice, in a random order, and made a rating each time. Following these singular ratings (called the “general estimation task”), participants were presented with the figure rating scale. Participants completed the figure rating scale after the general estimation task to avoid increasing the salience of one's own body prior to completing the general estimation task. To complete the figure rating scale, participants first selected their own body on the scale. The body they selected was then presented on its own, and participants were asked to rate the BMI of the body on the same sliding scale they used in the general estimation task to create their own body BMI estimation. The same process was then performed for the ideal body, generating an ideal body BMI estimation. Participants then completed the VAS scales, the BSQ, and provided their height and weight measurements [used to calculate BMI (48)]. At the conclusion of the study, participants were also asked if they already had knowledge of their own BMI while completing the study, either indicating “yes,” “no,” or “I had some idea, but I wasn't completely sure.” The study took approximately 10–15 min and participants were paid US$1.20. Data were collected in August of 2020.




RESULTS


Preliminary Analyses

This study used a repeated-measures design. To investigate the potential influence of prior knowledge of own BMI, an accuracy score was calculated to determine the difference between participants' actual BMI (as calculated by the self-reported height and weight measurements), and their estimated own BMI from the sliding scale measure. Participants' estimated BMI scores were subtracted from their actual BMI scores. In this instance, scores of 0 indicated that participants were entirely accurate at estimating their BMI on the sliding scale, while positive and negative scores indicate over- and under-estimation on the sliding scale, respectively. A one-way ANOVA was performed investigating accuracy differences between those who had indicated they either had full knowledge (n = 16, 11.0%), some knowledge (n = 80, 55.2%), or no knowledge (n = 49, 33.8%) of their BMI. Participants typically overestimated their BMI to a small amount using the slider (M = 0.14, SD = 3.67), though this was not significantly different from 0 (t (144) = 0.46, p = 0.647, d = 0.04). Interestingly, there was no significant difference in accuracy between the three groups, F (2, 142) = 2.505, p = 0.085, [image: image] = 0.034. Thus, all participants were analyzed together.



Ideal Body Selections

It was hypothesized that participants who selected an ideal body would overestimate the BMI of this body, placing it in the normal weight range. Of the 145 participants, 36 (24.8%) selected an ideal body that was underweight [n = 2 (5.6%) selected a body with a BMI of 14.1, n = 2 (5.6%) selected 15.06, n = 3 (8.3%) selected 16.12, n = 9 (25%) selected 17.08, and n = 20 (55.5%) selected 18.01]. Of these bodies, BMI was typically overestimated by 2.11 points (SD = 2.00), with this overestimation being significantly >0 (t (35) = 6.34, p < 0.001). Only 8 (22.2%) of these participants correctly estimated that the BMI of their selected ideal body was underweight, while the remaining 28 (77.8%) participants estimated their ideal selections to be in the normal weight range (see Figure 1).


[image: Figure 1]
FIGURE 1. Distribution of ideal body selection frequencies by BMI, with classification accuracy indicated.


Twenty-five participants (17.2%) selected an overweight or obese body as their ideal body [n = 18 (72%) selected 25.37, n = 3 (12%) selected 27.37, n = 1 (4%) selected 28.42, n = 1 (4%) selected 29.42, n = 1 (4%) selected 32.31, and n = 1 (4%) selected 34.13]. Of these bodies, the BMI was typically underestimated by 0.16 (SD = 2.77) points, though this underestimation did not significantly differ from 0 (t (24) = −0.29, p = 0.772). Fourteen participants (56.0%) accurately estimated the BMI to be within the overweight to obese weight range, while 11 (44.0%) estimated the bodies to be within the normal weight range.

The remaining 84 participants selected a normal weight body as their ideal body [n = 20 (23.8%) selected 19.01, n = 21 (25.0%) selected 19.79, n = 30 (35.7%) selected 21.55, and n = 13 (15.5%) selected 23.35]. Of these bodies, BMI was typically overestimated by 1.10 points (SD = 1.10), with this overestimation being significantly >0 (t (83) = 5.60, p < 0.001). The majority of participants (n = 76, 90.5%) accurately estimated these bodies to be within the normal weight range, while 1 (1.2%) underestimated into the underweight range, and 7 (8.3%) overestimated into the overweight to obese weight range.

To further investigate the accuracy of classifications of ideal body selections, a contingency table analysis was performed. Ideal body estimations were categorized as either accurately classified, classified lower (e.g., a normal weight body being estimated as underweight), or classified higher (e.g., a normal weight body being estimated as overweight). A 4(BMI classification: underweight, normal weight, overweight, obese) x 3(classification accuracy: classified lower, accurately classified, classified higher) chi-square analysis was performed. There was a significant relationship, χ2 (6, N = 144) = 121.139, p < 0.001, φc = 0.649, indicating a difference between the groups. In accordance with Beasley and Schumacker (49), adjusted residuals were used to generate p values for each cell. A Bonferroni-adjusted p value of 0.004 (for 12 comparisons) was used to determine significance. Participants had a lower-than-expected number of accurate classifications for both those that selected underweight (p < 0.001) and overweight (p < 0.001) ideals, while there was a higher-than-expected number of accurate classifications for those selecting normal weight ideals (p < 0.001). Participants were also significantly more likely to classify underweight ideals higher, and overweight ideals lower, into the normal weight classification (p's < 0.001). Normal weight ideal bodies had a lower-than-expected number of both lower (p = 0.001) and higher classifications (p < 0.001). These results suggest that participants were quite inaccurate at estimating the BMI of ideals that fell beyond the normal weight category, indicating they unknowingly idealized both underweight and overweight bodies (see Figure 1).



Estimation Patterns for Own, Ideal, and Other Bodies

We next investigated whether participants showed a greater overestimation for both own and ideal bodies when making size estimates after a selection on a figure rating scale (a self-judgement), than when estimating the same body during the general estimation task (an other-judgement). We first calculated the mean of these ratings for each judgment type, which suggested participants typically selected an ideal body that was smaller than their own body (see Table 1). We then formally tested this possibility using a misperception score, where we subtracted the actual BMI of the image from the estimated BMI of the image. Negative scores indicate BMI underestimation, and positive scores indicate overestimation, whereas 0 indicates accurate estimation. A 2 (Body Type: Own, Ideal) x 2 (Judgement Type: Self, Other) repeated measures ANOVA was performed on BMI misperception scores (see Table 2). Comparisons were made between the bodies selected as representations of their own and ideal bodies in the figure rating scale, and the equivalent bodies per participant in the general estimation task.


Table 1. Mean BMI estimations for both own and ideal bodies, made during the figure rating scale (self) or the general estimation task (other).

[image: Table 1]


Table 2. Mean BMI misperception scores for both own and ideal bodies, made during the figure rating scale (self) or the general estimation task (other).

[image: Table 2]

There was a small but significant main effect of body type, indicating that overall, BMI misperception was higher for ideal than own bodies (F (1, 144) = 4.62, p = 0.033, [image: image] = 0.031). There was also a small but significant main effect of judgement type (F (1, 144) = 4.96, p = 0.027, [image: image] = 0.033). In line with predictions, estimations were typically higher when judging the bodies following the figure rating scale (self judgments), than in the general estimation task (other judgments). In other words, participants demonstrated greater overestimation patterns when the bodies were associated with their own body size and goals, than when they were presented as standalone bodies without connection to the participant. Though significant, the effect size here was small, representing a difference of 0.3 BMI points between the two judgment types. The interaction effect was not significant (F (1, 144) = 0.21, p = 0.647, [image: image] = 0.001), indicating that overestimation patterns were similar for own and ideal bodies (see Table 2).



Actual vs. Estimated Scores on the Figure Rating Scale

Figure rating scales are typically used as a measure of body dissatisfaction. In a figure rating scale, a participant is presented with a line of figures increasing in size and makes two selections: the body which they perceive as the closest representing their own body, and the body that they consider their ideal body. Figure rating scales provide a measure of body dissatisfaction by demonstrating the distance between one's own body and one's ideal body. To investigate the difference between the level of body dissatisfaction indicated by participants actual selections on the figure rating scale, vs. their perceived selections, a 2 (Body Type: Own, Ideal) x 2 (Score Type: Actual, Perceived) repeated measures ANOVA was performed. Comparisons were made between the actual BMI of the image and the BMI estimation participants made following their selections.

There was a main effect of body type, indicating that BMI for own bodies was typically greater than for ideal bodies, regardless of score type. There was also a main effect of score type, which indicated that participants estimations of the BMI of the image were higher than the actual BMI of the image. This finding fits with women typically overestimating the BMI of bodies. There was no significant interaction (see Table 3).


Table 3. Mean figure rating scale scores for own and ideal bodies, from the actual BMI of the selections on the scale and the perceived BMI of the selections.

[image: Table 3]

Scores on the figure rating scale were calculated by subtracting the BMI of the body selected as one's own body from the BMI of the body selected as one's ideal body. Thus, a negative score indicated that a participant desired a body smaller than their own, while a positive score indicated that a participant desired a body larger than their own. In this instance, two scores were calculated: one using the actual BMI of the selections, and one using the perceived BMI of the selections (from the estimations made by the participants). To determine if overestimation affected difference scores on figure rating scales, a paired samples t-test was performed to investigate the difference scores between own and ideal BMI for both the actual image selections and the estimation of the selections. There was no significant difference between the difference scores, suggesting that actual and perceived scores on the figure rating scale demonstrated equivalent scale scores. This indicated that, though the bodies in the figure rating scale were typically overestimated, the level of body dissatisfaction calculated from the scale remained consistent (see Table 3).

As figure rating scale scores are known to correlate with other body dissatisfaction measures, both actual and perceived scores on the figure rating scale were correlated with state (measured by the VAS) and trait (measured by the BSQ-M) measures of body dissatisfaction. We used partial correlations, controlling for participant BMI, to prevent body size from confounding the relationship between these variables. Both actual and perceived scores on the figure rating scale showed moderate negative correlations with both state and trait body dissatisfaction (see Table 4). As a negative score on the figure rating scale indicates that one's ideal is smaller than their own body, this negative correlation suggests that greater body dissatisfaction coincided with a desire for a body smaller than one's own.


Table 4. Correlations (r) between body dissatisfaction scores and figure rating scale scores, controlling for participant BMI.

[image: Table 4]




DISCUSSION

This study investigated misestimations of own and ideal body sizes, and how these misperceptions may impact figure rating scale scores. Though mean misperception scores were positive, indicating an overall tendency to overestimate body size, results demonstrated that this tendency to overestimate was greatest for smaller bodies, before decreasing to a small but not significant tendency to underestimate the BMI of bodies, as they got larger. This tendency to mis-estimate body size provided some support for the first hypothesis. Additionally, a small but significant main effect of judgment type indicated that participants were more likely to mis-estimate bodies to a greater extent when they were representing their own body or their internalized ideals (i.e., in the figure rating scale task) than when they were estimating the size of self-irrelevant bodies (i.e., in the general estimation task). This finding provides some support for the second hypothesis. Misinterpretations of body size could potentially contribute to idealization of bodies outside of a normal BMI range. In particular, idealization of thinness, such as a desire for an underweight body, is a known risk factor for eating disorders (50).

We found a tendency for participants to overestimate their own body size, which decreased as participants BMI increased. This finding is in line with results from both Cornelissen et al. (34) and Thaler et al. (36). An underestimation of overweight and obese body sizes is also in line with results from Oldham and Robinson (51) and Robinson et al. (52). Prior work has also demonstrated that misperceptions of own body size occur to a greater extent than misperceptions of the body sizes of others (34). This study aimed to see if this enlarged misperception extended to other self-relevant bodies–in this case, the ideal body. To our knowledge our findings are the first indication of an enlarged misperception of ideal body size in the context of the self-vs.-another. However, the size of the effect between self vs. other misperceptions was small, representing a difference of ~0.3 BMI points—future research should investigate the robustness of this effect. Results suggested that misperceptions of the ideal were not consistent across BMI classifications. Therefore, future investigation of this effect could use groups at the outer ends of the BMI scale–those who are underweight or overweight–to see if self-relevant bodies are more greatly misperceived in these groups.

In line with our third hypothesis, participants who selected an underweight body as an ideal were likely to miscategorise this body as being in the normal weight range. Interestingly, and outside the scope of our hypotheses, the reverse was seen for those who indicated an overweight body as their ideal, with these participants instead frequently underestimating the BMI of their desired body, also placing it in the normal weight range. Moussally et al. (31), using the same stimuli as in the present study, also found that miscategorisations of BMI were common, particularly for bodies on the cusp of the classifications. These results are also in line with the contraction bias seen by Cornelissen et al. (34) and others (51, 52), in which participants with low BMI generally overestimated their body size, and those with high BMI underestimated their body size. Additionally, Bair et al. (32) and Mills et al. (33) indicated that ideal body size trended toward purported ideal peer and population norms, respectively. Furthermore, Robinson and Kersbergen (53) found that perceptions of one's own weight status (e.g., being overweight) were influenced by the weight of a perceived “average” person.

As terminology for BMI classifications presents an indication of a “normal” weight, it is possible that participants urged to fit their own desires into this perception of normality. Indeed, BMI is criticized for promoting the use of stigmatizing terms such as “obese” (54), which could have encouraged participants both away from selecting these ideals, and toward skewing their own ideals into the normal weight category. Future research should investigate how ideal body sizes might be categorized if these indications of normality were manipulated, e.g., by using generic terms to refer to the weight classifications (Category A, Category B, etc.). Overall, these results suggest that a drive toward a normal weight range–which, in the context of BMI, would be considered a “healthy” body–is common, but women's perception of what this body looks like is skewed and misunderstood. This skewed perception likely stems from a consistent over-exposure to and glorification of thin ideal images, sociocultural pressure for women to have and maintain and thin physique, and the over-emphasis on the importance of women's appearance (19, 55, 56). This idea is consistent with objectification theory (55), which posits that cultural objectification of women's bodies leads to an internalization of the expectations that others have for their bodies. This internalization amplifies body monitoring behaviors, leading to an increased risk of eating disorders and other mental health issues.

The results of the present study have practical implications for figure rating scales. They suggest that overall difference scores on a figure rating scale are not impacted by participant misestimations of body size because the BMI of own and ideal bodies were overestimated to a similar degree. Therefore, the overall difference score between the two values–used to estimate body dissatisfaction–remained statistically similar. However, due to frequent miscategorisations, it appears that body selections on figure rating scale should not be extrapolated to indicate a participant's desired weight category, or an exact representation of their desired ideal weight. These data suggest that future endeavors from this research are twofold: First, providing education regarding what the different classifications of BMI look like, and second, perpetuating that no particular body represents a singular ideal, given BMI does not always correlate with physical health (57), or normality. Moving beyond the thin ideal and into an era of body positivity and body diversity is essential to inform women's choices of ideal body size. Retreating from a current social norm in which only women who conform to narrow sociocultural standards of beauty are celebrated, and toward celebration of bodies of all types, shapes, and abilities–in line with the body positivity movement (58)–will help broaden ideas of what is “ideal” and potentially help protect against eating disorder risk (59, 60).

Additionally, the figure rating scale provides iterations of the same body, changing only on the dimension of weight. However, body ideals also revolve around dimensions of muscularity and weight distribution, e.g., a desire for a smaller waist but larger hips. Dissatisfactions of this kind cannot be inferred by figure rating scale selections. A further exploration of ideal body size perceptions and misperceptions, using similar methodology to Matsangigou et al. (61) in which participants manipulated a single body on multiple dimensions, would more comprehensively inform ideal body size overestimations.

Indeed, this study is limited by the stimuli used, which are removed from real bodies. The digital body database (31) provides a highly controlled set of stimuli; the bodies have a known BMI and, other than differing on weight, are identical. These bodies are typical for figure rating scale (31, 62), which made them suitable for our aim of investigating the impact of body size perceptions on figure rating scale. However, our investigation of own and ideal body sizes required participants to see the stimuli as a representation of their own body. Though these figures have previously been rated as plausible representations of bodies (31), due to this methodological limitation we are unable to determine if participants successfully embodied the stimuli. This lack of embodiment could be a partial driver of the small effect size and borderline significant p-value found between estimations for self and other bodies.

Our sample was also limited by comprising primarily Caucasian women from a young age bracket. People of other genders and ethnicities, and older women, also experience body dissatisfaction (63–66). Exploring ideal body size estimations in these groups would help create a clearer picture of how BMI misperceptions may alter depending on demographics. Additionally, our participants were not screened for prior history of eating disorders, which could have impacted performance on the task, as BMI misperceptions are typically greater in those experiencing eating disorders (34). Though participants were given a brief overview of what BMI is and how it is calculated at the commencement of the experiment, and were asked about their knowledge of their own BMI, participants were not screened for their knowledge of BMI in general. Participants without this general knowledge of BMI may have struggled to fully conceptualize how it translates to different body shapes.

Finally, an important limitation of this study is that the figure rating scale task was completed at the conclusion of the study for all participants, leaving open the possibility that misperceptions on this task were influenced by the prior completion of the general estimation task. We used a sequential order to avoid increasing the salience of participants' own bodies prior to completing the general estimation task. However, future studies should present these tasks in a counterbalanced order. In addition, BMI scores in the general estimation task were generated from an average score of two ratings, while the figure rating scale score used a single rating, with the average score potentially leading to more precise estimates in the general estimation task. At present, the potential for order effects, combined with the small effect size, suggests the difference in misperception between the two tasks should be interpreted with some caution. However, these results do provide a platform for further investigation into the magnitude of ideal body size misperception.

Overall, the results of the present study suggest that ideal body size is an important representation of the self, which is often perceived inaccurately. Though it was most common to pick an ideal body size that was in the normal weight range, some participants also picked ideal bodies that were underweight or overweight, and estimated that these bodies were also representations of the normal weight range. A priority of future research should be to investigate whether misperceptions of ideal body size are contributing to the pursuit of unsustainable or unhealthy bodies in young women.



DATA AVAILABILITY STATEMENT

The raw data supporting the conclusions of this article will be made available by the authors, without undue reservation.



ETHICS STATEMENT

The studies involving human participants were reviewed and approved by Monash University Human Research Ethics Committee. Written informed consent for participation was not required for this study in accordance with the national legislation and the institutional requirements.



AUTHOR CONTRIBUTIONS

EA, EM, NT, and GS contributed to study conception and design. EA conducted data collection, statistical analysis, and manuscript preparation. EM and GS contributed to manuscript revision. GS and NT contributed to supervision. All authors contributed to the article and approved the submitted version.



FUNDING

Society for Applied Research in Memory and Cognition (SARMAC) Student Research Grant and Australian Government Research Training Program (RTP) Scholarship.



REFERENCES

 1. Rodgers RF, DuBois RH. Cognitive biases to appearance-related stimuli in body dissatisfaction: a systematic review. Clin Psych Rev. (2016) 46:1–11. doi: 10.1016/j.cpr.2016.04.006

 2. Stice E, Shaw HE. Role of body dissatisfaction in the onset and maintenance of eating pathology: a synthesis of research findings. J Psychosom Res. (2002) 53:985–93. doi: 10.1016/S0022-3999(02)00488-9

 3. Galmiche M, Déchelotte P, Lambert G, Tavolacci MP. Prevalence of eating disorders over the 2000–2018 period: a systematic literature review. Am J Clin Nutr. (2009) 109:1402–13. doi: 10.1093/ajcn/nqy342

 4. The Butterfly Foundation. Investing in Need: Cost-Effective Interventions for Eating Disorders. Sydney, NSW (2015).

 5. Hargreaves D, Tiggemann M. The effect of ‘thin ideal' television commercials on body dissatisfaction and schema activation during early adolescence. J Youth Adolesc. (2000) 32:367–73. doi: 10.1023/A:1024974015581

 6. Rodgers RF, McLean SA, Paxton SJ. Longitudinal relationships among internalisation of the media ideal, peer social comparison, and body dissatisfaction: Implications for the tripartite influence model. Dev Psychol. (2015) 51:706–13. doi: 10.1037/dev0000013

 7. Fernando AN, Sharp G. Genital self-image in adolescent girls: the effectiveness of a brief educational video. Body Image. (2020) 35:75–83. doi: 10.1016/j.bodyim.2020.08.007

 8. Van den Berg P, Thompson JK, Obremski-Brandon K, Coovert M. The Tripartite Influence model of body image and eating disturbance: a covariance structure modelling investigation testing the mediational role of appearance comparison. J Psychosom Res. (2002) 53:1007–20. doi: 10.1016/S0022-3999(02)00499-3

 9. Dittmar H, Halliwell E, Stirling E. Understanding the impact of thin media models on women's body-focused affect: the roles of thin-ideal internalisation and weight-related self-discrepancy activation in experimental exposure effects. J Soc Clin Psychol. (2009) 28:43–72. doi: 10.1521/jscp.2009.28.1.43

 10. Ahern AL, Bennet KM, Hetherington MM. Internalisation of the ultra-thin ideal: Positive implicit associations with underweight fashion models are associated with drive for thinness in young women. Eat Disord. (2008) 16:294–307. doi: 10.1080/10640260802115852

 11. Brenner JB, Cunningham JG. Gender differences in eating attitudes, body concept, and self-esteem among models. Sex Roles. (1992) 27:413–37. doi: 10.1007/BF00289949

 12. Owen R, Spencer RMC. Body ideals in women after viewing images of typical and healthy weight models. Body Image. (2013) 10:489–94. doi: 10.1016/j.bodyim.2013.04.005

 13. Festinger L. A theory of social comparison processes. Hum Relat. (1954) 7:117–40. doi: 10.1177/001872675400700202

 14. Tiggemann M, Polivy J. Upward and downward: Social comparison processing of thin idealised media images. Psychol Women Q. (2010) 34:356–64. doi: 10.1111/j.1471-6402.2010.01581.x

 15. Vartanian LR, Dey S. Self-concept clarity, thin-ideal internalisation, and appearance-related social comparison as predictors of body dissatisfaction. Body Image. (2013) 10:495–500. doi: 10.1016/j.bodyim.2013.05.004

 16. Diedrichs PC, Lee C. Waif goodbye! average-size female models promote positive body image and appeal to consumers. Psychol Health. (2011) 26:1273–91. doi: 10.1080/08870446.2010.515308

 17. Fardouly J, Vartanian LR. Negative comparisons about one's appearance mediate the relationship between Facebook usage and body image concerns. Body Image. (2015) 12:82–8. doi: 10.1016/j.bodyim.2014.10.004

 18. Holland G, Tiggeman M. A systematic review of the impact of the use of social networking sites on body image and disordered eating outcomes. Body Image. (2016) 17:100–10. doi: 10.1016/j.bodyim.2016.02.008

 19. Seekis V, Bradley GL, Duffy AL. Appearance-related social networking sites and body image in young women: testing and objectification-social comparison model. Psychol Women Q. (2020) 44:377–92. doi: 10.1177/0361684320920826

 20. Sharp G, Tiggemann M, Mattiske J. The role of media and peer influences in Australian women's attitudes towards cosmetic surgery. Body Image. (2014) 11:482–87. doi: 10.1016/j.bodyim.2014.07.009

 21. Gardner RM, Brown DL. Body image assessment: a review of figural drawing scales. Pers Individ Dif. (2010) 48:107–11. doi: 10.1016/j.paid.2009.08.017

 22. Swami V, Stieger S, Harris AS, Nader IW, Pietsching J, Voracek M, et al. Further investigation of the validity and reliability of the photographic figure rating scales for body assessment. J Pers Assess. (2012) 94:404–9. doi: 10.1080/00223891.2012.660293

 23. Orpana HM, Berthelot J-M, Kaplan MS, Feeny DH, McFarland B, Ross NA, et al. and mortality: results from a national longitudinal study of Canadian adults. Obesity. (2012) 18:214–18. doi: 10.1038/oby.2009.191

 24. Goacher PJ, Lambert R, Moffatt PG. Can weight-related health risk be more accurately assessed by BMI, or by gender specific calculations of percentage body fatness? Med Hypotheses. (2012) 79:656–62. doi: 10.1016/j.mehy.2012.08.003

 25. Rothman KJ. BMI-related errors in the measurement of obesity. Int J Obes. (2008) 32:S56–9. doi: 10.1038/ijo.2008.87

 26. American Psychiatric Association. Diagnostic and Statistical Manual Of Mental Disorders (5th ed). (2013). doi: 10.1176/appi.books.9780890425596

 27. Aniulis E, Sharp G, Thomas NA. The ever-changing ideal: the body you want depends on who else you're looking at. Body Image. (2021) 36:218–29. doi: 10.1016/j.bodyim.2020.12.003

 28. Ahern AL, Bennett KM, Kelly M, Hetherington MM. A qualitative exploration of young women's attitude towards the thin ideal. J Health Psychol. (2011) 16:70–9. doi: 10.1177/1359105310367690

 29. Swami V, Salem N, Furnham A, Tovee MJ. Initial examination of the validity and reliability of the female photographic figure rating scales for body assessment. Pers Individ Dif. (2008) 44:1752–61. doi: 10.1016/j.paid.2008.02.002

 30. MacNeill LP, Best LA. Perceived current and ideal body size in female undergraduates. Eat Behav. (2015) 18:71–5. doi: 10.1016/j.eatbeh.2015.03.004

 31. Moussally JM, Grynberg D, Goffinet S, Simon Y, Van der Linden M. Novel assessment of own and ideal body perception among women: Validation of the computer-generated figure rating scale. Cognit Ther Res. (2017) 41:632–44. doi: 10.1007/s10608-016-9827-4

 32. Bair A, Steele JR, Mills JS. Do these norms make me look fat? the effect of exposure to others' body preferences on personal body ideals. Body Image. (2014) 11:275–81. doi: 10.1016/j.bodyim.2014.04.004

 33. Mills JS, Jadd R, Kay BL. Wanting a body that's better than average: The effects of manipulated body norms on ideal body size perception. Body Image. (2012) 9:365–72. doi: 10.1016/j.bodyim.2012.03.004

 34. Cornelissen KK, Bester A, Cairns P, Tovee MJ, Cornelissen PL. The influence of personal BMI on body size estimation and sensitivity to body change in anorexia. Body Image. (2015) 13:75–85. doi: 10.1016/j.bodyim.2015.01.001

 35. Tovee MJ, Emery JL, Cohen-Tovee EM. The estimation of body mass index and physical attractiveness is dependent on the observer's own body mass index. Proc R Soc. (2000) 267:1987–97. doi: 10.1098/rspb.2000.1240

 36. Thaler A, Geuss MN, Molbert SC, Giel KE, Streuber S, Romero J, et al. Body size estimation of self and others in females varying in BMI. PLoS ONE. (2018) 13:e0192152. doi: 10.1371/journal.pone.0192152

 37. Faul F, Erdfelder E, Buchner A, Lang A-G. Statistical power analyses using G*Power 31: tests for correlation and regression analysis. Behav Res Methods. (2009) 41:1149–60. doi: 10.3758/BRM.41.4.1149

 38. Ladabaum U, Mannalithara A, Myer PA, Singh G. Obesity, abdominal obesity, physical activity, and caloric intake in US adults: 1998 to 2010. Am J Med. (2014) 127:717–27. doi: 10.1016/j.amjmed.2014.02.026

 39. Litman L, Robinson J, Abberbock T. TurkPrimecom: a versatile crowdsourcing data acquisition platform for the behavioural sciences. Behav Res Methods. (2017) 49:433–42. doi: 10.3758/s13428-016-0727-z

 40. Gardner RM, Brown DL, Boice R. Using Amazon's mechanical turk website to measure accuracy of body size estimation and body dissatisfaction. Body Image. (2012) 9:532–34. doi: 10.1016/j.bodyim.2012.06.006

 41. Moeck EK, Bridgland VME, Takarangi MKT, Food for thought: commentary on Burnette, et al. (2021) “Concerns and recommendations for using Amazon MTurk for eating disorder research”. Int J Eat Dis. (2022) 55:282–4. doi: 10.1002/eat.23671

 42. Buhrmeister M, Kwang T, Gosling SD. Amazon's mechanical turk: a new source of inexpensive, yet high-quality data? Perspec Psychol Sci. (2011) 6:3–5. doi: 10.1177/1745691610393980

 43. Paolacci G, Chandler J, Ipeirotis PG. Running experiments on amazon mechanical turk. Judgm Decis Mak. (2010) 5:411–19.

 44. Heinberg LJ, Thompson JK. Body image and televised images of thinness and attractiveness: a controlled laboratory investigation. J Soc Clin Psychol. (1995) 14:325–38. doi: 10.1521/jscp.1995.14.4.325

 45. Tiggemann M, McGill B. The role of social comparison in the effect of magazine advertisements on women's mood and body dissatisfaction. J Soc Clin Psychol. (2004) 23:23–44. doi: 10.1521/jscp.23.1.23.26991

 46. Birkeland R, Thompson JK, Herbozo S, Roehrig M, Cafri G, van den Berg P. Media exposure, mood, and body image dissatisfaction: an experimental test of person versus product priming. Body Image. (2005) 2:53–61. doi: 10.1016/j.bodyim.2004.11.002

 47. Cooper PJ, Taylor MJ, Cooper Z, Fairburn CG. The development and validation of the body shape questionnaire. Int J Eat Disord. (1987) 6:485–94. doi: 10.1002/1098-108X(198707)6:4<485::AID-EAT2260060405>3.0.CO;2-O

 48. Pursey K, Burrows TL, Stanwell P, Collins CE. How accurate is web-based self-reported height, weight, and body mass index in young adults? J Med Internet Res. (2014) 16:e4. doi: 10.2196/jmir.2909

 49. Beasley TM, Schumaker RE. Multiple regression approach to analysing contingency tables: Post hoc and planned comparison procedures. J Exp Educ. (1995) 64:79–93. doi: 10.1080/00220973.1995.9943797

 50. Culbert KM, Racine SE, Klump KL. Research review: what we have learned about the causes of eating disorders – a synthesis of sociocultural, psychological, and biological research. J Child Psychol Psychiatry. (2015) 56:1141–64. doi: 10.1111/jcpp.12441

 51. Oldham M, Robinson E. Visual body size norms and the under-detection of overweight and obesity. Obes Sci Pract. (2018) 4:29–40. doi: 10.1002/osp4.143

 52. Robinson E, Parretti H, Aveyard P. Visual identification of obesity by healthcare professionals: an experimental study of trainee and qualified GPs. Br J Gen Pract. (2014) 64:e703–8. doi: 10.3399/bjgp14X682285

 53. Robinson E, Kersbergen I. Overweight or about right? a norm comparison explanation of perceived weight status. Obes Sci Pract. (2017) 3:36–43. doi: 10.1002/osp4.89

 54. Ruhl R, Peterson JL, Luedicke. Motivating or stigmatising? public perceptions of weight-related language used by health providers. Int J Obesity. (2013) 37:612–19. doi: 10.1038/ijo.2012.110

 55. Fredrickson BL, Roberts TA. Objectification theory: Toward understanding women's lived experiences and mental health risks. Psychol Women Q. (1997) 21:173–206. doi: 10.1111/j.1471-6402.1997.tb00108.x

 56. Moraldi B. Addressing gender and culture diversity in body image: Objectification theory as a framework for integrating theories and grounding research. Sex Roles. (2010) 63:138–48. doi: 10.1007/s11199-010-9824-0

 57. Nuttall FQ. Obesity, BMI, and health: a critical review. Nutr Today. (2015) 50:117–28. doi: 10.1097/NT.0000000000000092

 58. Cwynar-Horta J. The commodification of the body positive movement on Instagram. Stream Cult Politics Technol. (2016) 8:36–56. doi: 10.21810/strm.v8i2.203

 59. Sharp G, Pettigrew S, Wright S, Pratt IS, Blane S, Biagioni N. Potential in-class strategies to increase children's vegetable consumption. Pub Health Nutr. (2017) 20:1491–9. doi: 10.1017/S136898001700012X

 60. Beilharz F, Sukunesan S, Rossell SL, Kulkarni J, Sharp G. Development of a positive body image chatbot (KIT) with young people and parents/carers: qualitative focus group study. J Med Internet Res. (2021) 23:e27807. doi: 10.2196/27807

 61. Matsangigou M, Otkhmezuri B, Ang CS, Avraamides M, Riva G, Gaggioli A, et al. Now i can see me: designing a multi-user virtual reality remote psychotherapy for body weight and shape concerns. Hum Comput Interac. (2020) 37:314–20. doi: 10.1080/07370024.2020.1788945

 62. Mutale GJ, Dunn A, Stiller J, Larkin R. Development of a body dissatisfaction scale assessment tool. New School Psychol Bull. (2016) 13:47–57.

 63. Blashill AJ. Gender roles, eating pathology, and body dissatisfaction in men: a meta-analysis. Body Image. (2011) 8:1–11. doi: 10.1016/j.bodyim.2010.09.002

 64. Demarest J, Allen R. Body image: gender, ethnic, and age differences. J Soc Psychol. (2000) 140:465–72. doi: 10.1080/00224540009600485

 65. Grabe S, Hyde JS. Ethnicity and body dissatisfaction among women in the United States: a meta-analysis. Psychol Bull. (2006) 132:622–40. doi: 10.1037/0033-2909.132.4.622

 66. Tiggemann M, Lynch JE. Body image across the lifespan in adult women: The role of self-objectification. Dev Psychol. (2001) 37:243–53. doi: 10.1037/0012-1649.37.2.243

Conflict of Interest: The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.

Publisher's Note: All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.

Copyright © 2022 Aniulis, Moeck, Thomas and Sharp. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.



OPS/images/fgwh-03-756119-t004.jpg
State Body Dissatisfaction
BSQ

***Indicates a p value < 0.001. *"

Figure rating scale scores

Actual (from Perceived (from
scale) estimations)
~0.268" —0.418"
—0.204" -0.308""

‘Indicates a p value < 0.01. *Indicates a p values < 0.05.





OPS/images/inline_1.gif





OPS/images/fgwh-03-756119-t002.jpg
Judgment type®

own M (SD)
Self 084 (2.61)
Other 0.41(@257)
Overall 062 (2.23)

Body type®
Ideal
M (SD)

1.14(2.16)
081 (2.38°
0.98(1.98)

Overall M (SD)

099 (1.98)
061 (2.25)

“Mein effect of body type: F (1,144) = 4.62, p = 0.033, n2 = 0.033. Main efiect of
judgment type: F (1, 144) = 4.97, p = 0.027, n2 = 0.027. Interaction: F (1,144) = 0.21,

p=0.647, 53 = 0.001.






OPS/images/fgwh-03-756119-t003.jpg
Rating scale scores®

Actual Perceived (from
(from scale) M estimate)
(sD) M (sD)
Own body 24.87 (5.61) 25.70 (5.50)
Ideal body® 20.89 (3.37) 22,03 (3.35)°
Difference score ~3.97 (4.78) ~3.67 (4.88

#Main effect of body type: F(1,144) = 98.657, p < 0.001, n3 = 0.407. ®Main effect of
score type: F(1,144) = 35.953, p < 0.001, w2 =0.200. <Interaction of bodly type by score
type: F(1,144) = 1.783, p = 0.184, n3 = 0.012. “Difference score: {(144) = 1.335, p =
0.184,d=0.111





OPS/images/inline_4.gif





OPS/images/inline_2.gif





OPS/images/inline_3.gif





OPS/xhtml/Nav.xhtml




Contents





		Cover



		The Real Ideal: Misestimation of Body Mass Index



		Introduction



		Method



		Participants



		Materials



		Body Stimuli



		Figure Rating Scales



		Visual Analog Scales



		Body Shape Questionnaire









		Procedure







		Results



		Preliminary Analyses



		Ideal Body Selections



		Estimation Patterns for Own, Ideal, and Other Bodies



		Actual vs. Estimated Scores on the Figure Rating Scale







		Discussion



		Data Availability Statement



		Ethics Statement



		Author Contributions



		Funding



		References

















OPS/images/cover.jpg
& frontiers | Frontiers in Global Women's Health

The Real Ideal: Misestimation of
Body Mass Index





OPS/images/fgwh-03-756119-g001.gif
| Bcpbciolf Phas Salactad






OPS/images/fgwh-03-756119-t001.jpg
Judgment type

Self
Other
Overall

own

25.70 (5.50)
25.28(5.29)
25.49 (5.24)

Body type
Ideal
22.03 (3.35)

21.71 3.72)
21.87 (3.37)

Overall

23.87 (3.85)
23.49 (3.98)









OPS/images/crossmark.jpg
©

2

i

|





OPS/images/logo.jpg
& frontiers | Frontiers in Global Women’s Health





