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Abstract: This article explored the effects of gender, BMI, age, education level, and year on
people’s implicit attitudes toward obesity between 2017 and 2021. We used data from the
Project Implicit demonstration website, which consists of the implicit association test and
demographic information. The results of the study indicated that people held implicitly
negative attitudes toward obesity. A regression model found that the above five factors
significantly predicted people’s negative implicit attitudes toward obesity, and their
contributions were ranked from highest to lowest: BMI, age, gender, education level, and
year of completing the implicit association test. Among them, the lower the BMI, the older
the age, and the lower the education level, the stronger the implicit negative attitudes toward
obesity. In addition, women displayed stronger negative attitudes toward obesity than men.
People’s implicitly negative attitudes toward obesity gradually decreased as the years passed.
This study informs us of the factors that influence socially implicit attitudes, contributes to
the development of the dual process theory, and can make recommendations to guide society
in reducing negative attitudes toward obesity, with both theoretical and practical implications.
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1. Introduction

Nowadays, with the continuous improvement of people’s material living standards, the obesity rate
is also increasing. Between 1980 and 2013, the proportion of obese adults in the world rose from
28.8% to 36.9% [1], and obesity has become one of the most important global topics due to some of
the negative effects it has brought about.

On the one hand, the damage brought about by obesity to the health of the body is not negligible.
Obesity increases the likelihood of diseases such as diabetes and fatty liver, which in severe cases
may lead to death and will lead to major healthcare challenges for the country [2]. Obesity, on the
other hand, is not in line with the mainstream aesthetics of the entire society, according to the long-
standing cultural concept of modern society. Only a few countries in the world consider obesity as
beautiful; for example, the traditional culture of the Pacific Islands favors a strong body type [3].
Such a social climate inevitably leads to stigma, discrimination, and negative stereotypes about
obesity. It also causes inconvenience and even psychological trauma, such as depression [4]. For
example, Agerström and Rooth examined whether people with obesity would be discriminated
against in the hiring process [5]. They sampled 153 participants in Sweden and found that hiring
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managers were more likely to associate obese people with poor performance and were therefore in
favor of normal-weight candidates.

However, with the changing of the times, tools such as the Internet, logistics, and transportation
networks allow people to have a better and more comprehensive understanding of the wider world,
and people are more open-minded than in the past. As a result, people are starting to investigate ways
to reduce anti-obesity bias [6].

2. Literature Review

In the dual process theory of social psychology, mental processes are divided into two categories
according to whether they operate automatically or in a controlled manner [7-8]. When investigating
social attitudes, researchers have also found that they focus on two types of attitudes. One type is
explicit attitude, referring to attitudes expressed in a controlled manner. The other type is implicit
attitude, meaning that individuals’ introspection does not recognize or accurately identify the
influence of past experiences in forming favorable or unfavorable feelings, thoughts, and actions
toward social objects [9]. In contrast to explicit attitudes, implicit attitudes are usually unconscious
and automatic and cannot be consciously edited.

To study people’s implicit attitudes toward social objects, Greenwald et al. first proposed the
Implicit Association Test (IAT) to measure the differential association between target concepts and
attributes by comparing people’s reaction times [10]. After that, researchers optimized the algorithm
of the original implicit association test through empirical studies to improve its performance [11].

2.1. Implicit and Explicit Attitudes Toward Obesity

Previous studies have been conducted on obesity attitudes using both implicit and explicit methods.
Implicit attitudes are usually measured using the implicit association test, while explicit attitudes are
measured via self-report questionnaires or surveys. To measure people’s explicit attitudes,
researchers have developed a variety of questionnaires. For example, Lewis et al. developed the Anti-
Fat Attitudes Test (AFAT) [12]. AFAT included three aspects: first, socially discriminatory beliefs
about obese people; second, the perceived physical or romantic unattractiveness of obese people; and
third, the attribution of weight control and blame for obesity. The AFAT was shown to have good
validity in reliably measuring people’s anti-obesity attitudes. Other than questionnaires, researchers
also conducted computer-assisted telephone interviews. For example, Hilbert et al. interviewed 1,000
people in Germany and found negative attitudes toward obesity, with 23.5% of participants having
stigmatizing attitudes toward obesity [13].

There are other studies using both implicit and explicit measurements. Flint et al. used the Implicit
Association Test and scales to measure the attitudes of 2,380 British adults, and the results showed
that British adults had significant negative implicit and explicit attitudes toward obesity [14]. In
another study conducted by Vartanian et al., they sampled a group of restrained and unrestrained
eaters and found that both groups had negative implicit attitudes toward obesity, but that restrained
eaters had more negative explicit attitudes toward obesity, influenced by the internalization of social
standards [15]. Besides evidence from Western literature, Phelan et al. found that 4,732 medical
students generally had implicit (74%) and explicit (67%) weight bias, and that students from East
Asia had stronger explicit bias and negative attitudes toward obesity [16].

2.2. Factors That May Affect Attitudes Toward Obesity

After learning about the general attitudes toward obese people, the researchers further investigated
the factors that might influence people’s attitudes toward obesity.
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Flint et al. found that obese participants had lower anti-obesity attitudes and fat phobia compared
to underweight, normal-weight, and overweight participants; anti-obesity attitudes were stronger in
the 18-25 age group than in the 26-50 age group [14]. According to Hilbert et al., predictors of obesity
stigma were lower educational levels and older age [13]. In addition, research suggests that adults are
more accepting of their obese peers than children, and researchers concluded that adults have more
positive attitudes toward obesity [17]. The results of Phelan et al. also showed that both implicit and
explicit prejudice against obesity were associated with a lower BMI (an index for obesity) and men,
which implies that thinner people and men have stronger negative attitudes toward obesity [16]. The
results of a longitudinal study from 2007 to 2020 revealed little change in implicit attitudes toward
weight; however, in terms of specific trends, implicit bias decreased by 6% from 2017 to 2022 [18].

From the results of previous research, it can be found that factors such as BMI, age, education
level, gender, and chronological changes may influence people’s attitudes toward obesity.

2.3. The Present Study

Previous studies have extensively discussed the factors that may influence people’s attitudes toward
obesity. However, some of the findings may have changed with the changing times, and there is a
lack of systematic research on implicit attitudes. Based on previous studies, the purpose of this study
was to investigate the changes in people’s implicit attitudes toward obesity and the factors influencing
them between 2017 and 2021. Therefore, this study proposed the following hypothesis:

Hypothesis 1: Compared to men, women would have more negative implicit attitudes.
Hypothesis 2: The negative implicit attitude towards obesity would have decreased along with the

increase in body mass index.
Hypothesis 3: The negative implicit attitude towards obesity would have decreased along with

increasing age.
Hypothesis 4: The negative implicit attitude towards obesity would have decreased along with

increasing levels of education.
Hypothesis 5: The negative implicit attitude towards obesity would have decreased from the year

2017 to 2021.

3. Method

3.1. Participants

Our data were retrieved from the Project Implicit demonstration website (https://implicit.harvard.edu/)
from open data archived at OSF (https://osf.io/a6v7u) [19]. Respondents volunteered to access the
site from multiple sources (school assignments, news, etc.) for the experiment, and after obtaining
their informed consent, their basic demographic information, such as gender, age, etc., was collected,
followed by their implicit attitudes toward obesity [18].

3.2. Measurements

3.2.1.Implicit Association Test

Greenwald et al. proposed the implicit association test to test individuals’ relative implicit attitudes
toward the category under study by measuring the differential association of two target concepts with
an attribute [10]. Based on the principle that individuals will respond faster when concept words with
high correlations share a response key with attribute words with lower correlations, the masking effect
of self-presentation strategies can be well avoided by using this method.
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In this experiment, participants were asked to complete a computerized task that tested individuals’
implicit attitudes towards the target concepts of “fat” and “thin” and the attribute words “good” or
“bad.”

3.2.2.Materials

The target concepts of this experiment include ten shaded silhouette images of obese individuals, five
of each gender, and ten shaded silhouette images of lean individuals, five of each gender. Among the
attribute words of this experiment, good words include smiling, appealing, glad, attractive, joyful,
delightful, excellent, and terrific; bad words include awful, scorn, horrible, horrific, pain, humiliation,
disaster, and tragic.

The experimental material was written as an implicit association test program. First, the
instructions appeared, telling the subjects the basic operation and requirements of the experiment and
providing the materials of the target concept and attribute words to help the subjects identify and
familiarize themselves with the materials in advance to avoid deviations in the experimental results
due to cognitive biases.

3.2.3.Experiment Design

Before starting the formal experiment, we collected demographic data about the participants’ birth
year and month. Entering the experiment, participants acquired positive and negative words according
to the guide words and became familiar with the fat and thin silhouette images.

The experiment required the subject to accurately and quickly determine the category of the word
or image in the center of the screen and press the corresponding “E” or “I” key. The procedure was
divided into seven parts, including categorizing the target concept and attribute words alone and the
joint identification of the target concept and attribute words.

In the first block, the participants were asked to identify and classify the target concept, pressing
the “E” for thin people and pressing the “I” for fat people; in the second block, the participants were
asked to identify and classify the attribute words, pressing the “E” for bad words, and pressing the “I”
for good words; in the third and fourth blocks, the participants were asked to jointly identify and
categorize target concepts and attribute words, pressing the “E” for bad words or thin people, pressing
the “I” for good words or fat people, the third block is the exercise of the fourth block; in the fifth
block, pressing the “E” for fat people, and pressing the “I” for thin people; in the sixth and seventh
blocks, the participants were asked to jointly identify and categorize target concepts and attribute
words, pressing the “E” for bad words or fat people, pressing the “I” for good words or thin people,
the sixth block is the exercise of the seventh block. The experimental procedure is shown in Table 1.

Table1: The weight IAT procedure.

Block Function
Reaction

“E” “I”

1 Practice Thin people Fat people

2 Practice Bad words Good words

3 Practice Bad words or Thin people Good words or Fat people

4 Test Bad words or Thin people Good words or Fat people
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Table1: (continued).

5 Practice Fat people Thin people

6 Practice Bad words or Fat people Good words or Thin people

7 Test Bad words or Fat people Good words or Thin people

4. Results

4.1. D Scores

We used conventional D scores consistent with previous work [11]. D scores are the difference
between the mean response times of the incompatible and compatible blocks. Take the weight IAT
as an example: the incompatible block is when participants associate “fat” with good words and “thin”
with bad words, while the compatible block is when the participants do the opposite. Positive D scores
indicate positive attitudes toward fat people and negative attitudes towards thin people, while negative
D scores indicate negative attitudes towards fat people and positive attitudes toward thin people.

4.2. Data Pre-processing

The data was preprocessed to eliminate trials with latencies greater than 10,000 ms and to eliminate
data from participants with latencies of less than 300 ms for more than 10% of the trials [11].

Data from subjects without D scores were excluded (511,920). The original sample size was
1,755,949, and 1,244,029 subjects were included after these exclusion criteria. Additionally, 262,772
subjects under the age of 18 were excluded, leaving 981,257 subjects in the final analysis.

We collected information about the height and weight of the participants, and based on this, we
calculated the body mass index (BMI) of participants with the formula: weight/height squared.

4.3. Data Processing

To examine whether participants showed implicit weight bias, we conducted a one-sample t-test. We
found that implicit D scores were significantly higher than zero, t (981256) = 1171.99, p < .001, 95%
CI = [.478, .480], D = .48. These results suggest that participants showed a significant positive attitude
towards thin people and a negative attitude toward fat people.

To further examine factors that affect people’s implicit weight attitudes, we conducted a linear
regression analysis. To avoid the effect of extreme values, 39,025 participants with BMI below and
above three standard deviations were excluded. Five factors were included in the regression model,
including participants’ gender, age, education, individual BMI score, and year of completion.

The regression model was significant, ΔR2=.03, F (5,915292) =5465.50, p < .001.
In the regression model, all five factors significantly predicted implicit weight biases. BMI scores

contributed 14% of the variance in implicit weight bias, β = -.14, p < .001, part correlation = -.14.
The results suggest that as individual BMIs get higher, i.e., as people get fatter, the lower the negative
implicit attitudes toward obesity are. Age contributed 12.1% of the variance in implicit weight bias,
β = .12, p < .001, part correlation = .10. The results suggest that the older the age, the stronger the
negative implicit attitudes toward obesity. Sex contributed 6% of the variance in implicit weight bias,
β = -.06, p < .001, part correlation = -.06. The results suggest that females hold a stronger implicit
weight bias than males. Education contributed 4% of the variance in implicit weight bias, β = -.04, p
< .001, part correlation = -.04. The results suggest that negative implicit attitudes toward obesity
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decrease as people become more educated. The year of completion contributed 3% of the variance in
implicit weight bias, β = -.03, p < .001, part correlation = -.03. The results suggest that as time passes
and  the  era  changes,  people’s  negative  attitudes  towards  obesity  become weaker  and  weaker.  See
details in Table 2.

BMI and age were shown to be the most significant predictors, contributing 14% and 12.1% of the
variance in implicit weight bias, respectively. To further investigate the correlation, we plotted two
scatter plots in Figures 1a and 1b. Table 2 provides a summary of the results from the linear regression
analysis.

Figure 1: (a) Scatter plot of age and D-score. (b) Scatter plot of BMI scores and D-score.

Table 2: Summary of Linear Regression Analysis for Variables Predicting D Scores.

Variables B SE(B) β Part

Sex -.05 .001 -.06 -.06

Age .004 <.001 .12 .10

Education -.01 <.001 -.04 -.04

Year -.01 <.001 -.03 -.03
BMI -.01 <.001 -.14 -.14

5. Discussion

The present study examined the factors that may influence people’s implicit attitudes toward obesity.
We  used  data  from  the  Project  Implicit  demonstration  website,  which  included  the  Implicit
Association Test, to measure people’s implicit attitudes. We found that BMI, age, gender, education
level, and year of test completion all influence results. Below, we discuss each finding in detail.

In  terms  of  gender,  contrary  to  the  previous  finding  [16],  women  have  more  negative  implicit
attitudes  toward  obesity  than  men.  One  possible  reason  for  this  result  may  be  due  to  society’s
standards  for  women’s  body  image.  Researchers  studied  the  cover  models  of  the  most  popular
American fashion magazines in the past and found that the size of fashion models gradually became
smaller, and American society paid increasing attention to the image of women as “thin” [20]. In this
social context, women implicitly believe that “thinness” is “beauty” and associate “obesity” with a
negative image.
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We also found that people with a high BMI had a less negative bias toward obesity, while people
with a low BMI had stronger implicit negative attitudes toward obesity. These results are consistent
with previous findings from Western and Eastern cultures [14,16]. This result can be explained by
social identity theory, which suggests that in the assessment process, individuals prefer in-groups and
discriminate against out-groups [21]. Participants with higher BMI, as members of the obese group,
evaluated the in-group more positively and were reluctant to associate “obesity” with negative
attitudes, while participants with lower BMI, as members of the non-obese group, showed a certain
degree of discrimination when evaluating the obese group as an out-group.

Previous studies have explored attitudes toward obesity in different age groups. Flint et al. divided
participants aged 18 to 65 years into groups based on age, and they found that individuals aged 18 to
25 years had stronger anti-obesity attitudes than other groups [14]. Compared to previous studies, the
present study had a broader age range of adult participants, and we found inconsistent results: with
increased age, people have stronger implicitly negative attitudes toward obesity. One possible reason
for the result could be the fact that, with increased age, people are more susceptible to obesity-related
diseases. For example, research by Ford et al. showed that the prevalence of metabolic syndrome was
6.7% in the 20-29 age group and increased with age, with a prevalence of 43.5% in the 60-69 age
group [22].

Aligning with previous findings [13], a significant finding was that people with higher education
held less negative implicit attitudes toward obesity. This finding can be illustrated in terms of
personality traits, as Sutin et al. found that people with higher levels of education have higher levels
of openness [23]. Therefore, these individuals may have a higher tolerance for obesity.

Consistent with a recent study [18], we found a gradual decrease in implicit bias against obesity
between 2017 and 2020. And this trend may be the result of growing concern about the stigmatization
of obesity. Multidisciplinary international experts argue that weight is not entirely controlled by
individual will but that other factors, such as environment and genetics, can affect it. They believe
that discrimination resulting from the stigmatization of obesity can negatively affect obese individuals,
so they have issued a joint consensus statement that proposes to eliminate discrimination against
obesity [24]. Such a social trend will influence people to reduce the stigma of obesity and, thus, the
negative implicit attitudes towards obesity.

5.1. Limitations and Future Research

The data used in this research is a web-based data collection. In the process of data collection, there
may be cases where the participants may not respond properly or may not complete their responses,
which may affect the accuracy of the data results.

Second, the sample for this study might be a biased sample. The group of people who are willing
to go to the website to complete the test may be those who are interested in psychology-related content
or those who work in or study psychology, and they may have some basic knowledge to make guesses
about the study results to complete a preferred response. In addition, the implicit association test used
in this study was in English, which would interfere with the responses of non-native English speakers.
All of the above factors may have an impact on the results.

Future research can combine implicit association tests with surveys and interviews to collect
people’s attitudes toward obesity, and use appropriate sampling methods to conduct cross-cultural
studies, so as to investigate the factors of people’s attitudes toward obesity from the whole society,
and thus find appropriate interventions to reduce the stigma of obesity and discrimination against
obese people.
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6. Conclusion

In conclusion, the study identified numerous factors that influence people’s implicit attitudes toward
obesity, namely: gender, BMI, age, education level, and different years of completion. The results of
the linear regression revealed that BMI and age had the strongest degree of influence, followed by
gender and education, and finally the year in which people completed the implicit association test.
The results have both theoretical and practical implications. Theoretically, the present study informs
the dual process theory by highlighting several key factors affecting implicit social attitudes.
Practically, this study can provide relevant and effective suggestions for interventions to reduce
stigmatizing attitudes towards obesity, such as educating people’s knowledge about obesity. It is a
problem that requires the attention of all sectors of society.
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