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ABSTRACT

PURPOSE: This study examines public sentiment in Saudi Arabia towards overweight and obesity, focusing
on the impact of the COVID-19 pandemic. It explores how social media discourse reinforces weight stigma and
affects public perception and behaviour.

DESIGN/METHODOLOGY/APPROACH: Using Twitter API v2, Arabic-language posts geolocated to
Saudi Arabia were collected and filtered by relevant keywords. Sentiment analysis was performed using natural
language processing and machine learning.

FINDINGS: Over 96% of tweets referencing overweight and obesity expressed negative sentiment. Posts
linking these terms to COVID-19 or weight gain were similarly unfavourable. Digital stigma may undermine
health outcomes and compliance.

ORIGINALITY/VALUE: The study shows how Artificial Intelligence (Al)-driven sentiment analysis can
expose real-time health biases to inform stigma-sensitive policy.

RESEARCH LIMITATIONS/IMPLICATIONS: Dialectal variation and linguistic complexity may affect
sentiment detection, although dataset size ensured robust classification.

PRACTICAL IMPLICATIONS: Sentiment analysis supports health surveillance by identifying stigmatising
narratives and guiding culturally responsive interventions.

KEYWORDS: Sentiment Analysis; Artificial Intelligence Model (Al); Natural Language Processing; Social
Media; Twitter; Obesity, Overweight; COVID-19.

INTRODUCTION

Overweight and obesity are complex medical conditions that pose a significant problem
to public health. As of 2019, the prevalence of overweight and obese adults was reported
to be 38% and 20% respectively (Althumiri ef al., 2021b), and these rates are projected to
continue rising significantly. The role of social media in shaping adolescents’ body image,
dietary behaviours, and nutritional literacy has increasingly been recognised as a critical
public health concern (Ruiz et al., 2022).

Weight stigma is defined as prejudiced, stereotypical, and discriminatory attitudes and
behaviours against people who are overweight and/or obese; these are frequently fuelled
by false assumptions about the causes of these conditions (Westbury et al., 2023). A study
done by Althumiri et al. (2021a) found that the prevalence of weight stigma in Saudi
Arabia is relatively high; 46.4% of individuals aged 20-29 experienced the highest rate
of weight stigma. Several research papers exploring weight stigma in Saudi Arabia have
been published; however, the data collection methods used, such as online questionnaires
and phone interviews, might introduce some bias and/or inadequate sampling. Therefore,
this current research aims to utilise Artificial Intelligence (Al), machine and deep learning,
and language processing tools to study the Saudi population’s behaviour and sentiment
towards overweight and obesity and the stigma surrounding it. Our goal is to lower socially
desirable responding, defined as people’s tendency to cover up unpleasant social aspects
and support narratives that present them in a positive light (Hommel, 2023).
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169 Overweight and Obesity Stigma within the Saudi Community

Response bias has been frequently seen in traditional research data collection methods
such as questionnaires and surveys; as a solution, social desirability scales can be used
to detect and reduce bias. A paper by Thea van de Mortel (2008) showed that 43% of
studies that used social desirability scales were influenced by socially desirable responses.
In order to address this problem, we developed a sentiment analysis model that aimed to
categorise public social media posts that portray the Saudi public’s opinion into positive
and/or negative tones.

Materials and Methods

Using natural language processing (NLP) techniques, a sentiment analysis model classifies
thoughts on ideas, products, and services and helps collect data for study by identifying the
emotional tone behind the text. This methodology mines text for sentiment and subjective
information using data mining, machine learning, Al, and computational linguistics
(Alqarni et al., 2018; Khan and Srivastava, 2024). Table 1 shows the search string (key
words) that has been used in this research and the purpose of each keyword. Three steps
were followed to implement the sentiment analysis:

Table 1: Search String

Key word in Arabic English Translation Purpose
Al Obesity To identify posts discussing excessive weight gain
ol e Overweight To identify posts discussing any amount of weight gain
LS5 Asaudl Obesity and Corona For posts discussing the impact of obesity on getting
infected with the corona virus during the pandemic and
chances of health complications
LS5 005l 8 Weight gain and Corona | For all posts discussing the effect of COVID-19 on
weight gain and vice-versa
Sl Diabetes To catch all posts mentioning weight gain and its
perceived health complications, chronic diseases such as
diabetes.

Source: Constructed by authors

Step 1

The first step collected the tweets (posts) that contain the target keywords using the SM
platform Twitter Application Programming Interface (API) v2 and Python software. In this
step, latitude and longitude were defined to limit the search to Saudi Arabia. We have used
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the GET tweets Python library to extract public tweets data within the defined latitude and

longitude. The extracted tweets were produced as records and each record consisted of

IER .
““,:m {date, account name, to-user, source (device), text, language, re-tweet count}.

(¢
W

Step 2
G0OD HEALTH After collecting the required tweets from Step 1, the sentiment analysis for these tweets
AND WELL-BEING was implemented: the sentiment analysis was implemented on the text field of the extracted

record. The following procedure was used to implement the sentiment analysis:

4

1. tokenising the text, meaning that only words were extracted from tweet texts;

2. removing Arabic stop words, such as “a0” which means “from”;
QUALITY 3

EDUCATION
Arabic grammar;

l!!‘ ' 4. counting the number of positive and negative stem words in each tweet text by

comparing it to predefined Python lists that contain positive and negative words.

. stemming the words, meaning returning words to their original roots according to

The tweet will recognise as positive if the number of positive words is greater than
GENDER

EQUALITY the number of negative words and vice versa. Table 2 shows the number of collected

tweets for each keyword with the results of the sentiment analysis;

5. validation of the acquired results: this step aimed to prove the correctness and
acceptability of the acquired results by defining its accuracy. Accuracy is defined
by calculating precision and recall. Tables 3, 4, 5, 6 and 7 present the classification

CLEAN WATER performance for each keyword used, including precision, recall and overall accuracy

AND SANITATION . . ..
values. The following equations are used to calculate precision and recall:

Precision =TP/(TP+FP) (1)
Recall =TP/(TP+FN) (2)
Accuracy=TP+TN/(TP+TN+FP+FN) (3)

Where:

TP= True positive
FP = False positive
TN =True negative

E—— FN= False negative

ECONOMIC GROWTH

INDUSTRY, INNOVATION
AND INFRASTRUCTURE
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Table 2: Number of Collected Tweets for Each Keyword with the Results of Sentiment Analysis v
Search Keyword Number of Defined False | Defined True
Collected Tweets | (=negative) (=positive) II SUSTAINABLE CITIES
AND COMMUNITIES
Obesity 521 501 20
Overweight 1,299 1,271 28 ﬁ éﬁ
Obesity and Corona 25 25 0
Weight gain and 200 199 1
Corona 12 RESPONSIBLE
- CONSUMPTION
Source: Adapted from authors’ analysis of Arabic-language Twitter data via Twitter API v2 m

Table 3: Accuracy for Obesity

False positive True positive | Class precision | Accuracy for Obesity 13 Ehl;mf
pred. negative 491 10 98.00% 97.70%

pred. positive 2 18 90.00% @
class recall 99.59% 64.29%

Source: Adapted from authors’ analysis of Arabic-language Twitter data via Twitter API v2

LIFE
IABELI]W WATER
Table 4: Accuracy for Overweight
False positive True positive | Class precision | Accuracy for Obesity
pred. negative 1,271 0 100.00% 99.85%
pred. positive 2 26 92.86%
class recall 99.84% 100.00%

LIFE
ON LAND
Source: Adapted from authors’ analysis of Arabic-language Twitter data via Twitter API v2 15

Table 5: Accuracy for Obesity and Corona

False positive True positive | Class precision | Accuracy for Obesity and Corona
pred. negative 25 0 100.00% 100% PEACE, JUSTICE
. o Iﬁ AND STRONG
pred. positive 0 0 0.00% INSTITUTIONS
class recall 100.00% 0.00% W
Source: Adapted from authors’ analysis of Arabic-language Twitter data via Twitter API v2. . ! :
Table 6: Accuracy for Weight gain and Corona PARTNERSHIPS
— — — - - I7 FOR THE GOALS
False positive | True positive | Class precision | Accuracy for Weight gain and Corona
pred. negative 199 0 100.00% 100%
pred. positive 0 1 100.00%
class recall 100.00% 100.00%

Source: Adapted from authors’ analysis of Arabic-language Twitter data via Twitter API v2
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Table 7: Accuracy for Diabetes

False positive | True positive | Class precision | Accuracy for Weight gain and Corona
pred. negative 2,906 15 99.49% 99.16%
pred. positive 10 53 84.13%
class recall 99.66% 77.94%

Source: Adapted from authors’ analysis of Arabic-language Twitter data via Twitter API v2

Step 3

After collecting tweets using the search word, and then determining that each tweet’s
content is positive or negative, a deep learning technique was used to check the correctness
of these sentiment definitions. The collected tweets were divided into two groups, training
set and testing set, where the training set was used to develop the classifier model and the
testing set was used to tune the classifier model. Figure 1 shows the framework of this

research.

Twitter API

streaming setup RetrieveiTvaets
Apply Develop
Classification Classification Cross validation
Model Model
Performance
evaluation

Figure 1: Framework of Research
Source: Constructed by authors

The following section explains each step in the research framework in detail.

Twitter API streaming setup: In this step, we gained permission to use the Twitter
streaming Application Programming Interface (API) to collect tweets by searching
specific keywords; API is a software tool that allows the connection between two pieces of
software. Twitter API allows you to write a software code in any programming language
and use Twitter API to connect your code with Twitter. Streaming Twitter API allows the
collection of the current tweets according to your parameters, i.e., based on your search
keywords, and location dimensions.
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173 Overweight and Obesity Stigma within the Saudi Community

Retrieved Tweets: In this step, the target tweets were collected.

Pre-process Tweets: In this step, tokenisation, stop-word removal, and stemming were
applied to prepare the tweet for the sentiment analysis process.

Cross Validation: In this step, tweets were labelled as negative or positive based on
comparison results with lists of predefined and auto-updated negative and positive
keywords.

Develop Classification Model: In this step: the classification model was developed by
dividing the sum of tweets into two sets, training and testing sets. This classification was
developed based on deep learning techniques

Apply Classification Model: In this step, the classifier checked all the tweets’ labels to
define correctness. A new label was added to each tweet. If the label was true then the
model checked if it was true true, or false true. If the label was false then the model checked
if it was true false, or false false.

Performance Evaluation: In this step, the accuracy was calculated as mentioned previously.

Precision =TP/(TP+FP) (4)
10/(10+491)=1.99 (5)
Recall =TP/(TP+FN) (6)
10/ (10 +18) (7)

FN== pred positive with true positive

Results

Our data show that 501 out of 521 tweets referencing obesity and 1,271 out of 1,299 tweets
describing overweight were negatively toned. There were 25 tweets about obesity and
Corona that were all unfavourable. All but one of the tweets that mentioned Corona and
weight gain had a negative tone. Finally, 2,921 out of 2,984 tweets that mentioned diabetes
did so in a negative manner (Table 2).

Almost all tweets discussing overweight and obesity, 97.84% and 96.15% respectively,
were negative. In addition, all tweets discussing obesity and COVID were unfavourable,
as shown in the analysis findings. In addition, 99.5% of tweets about gaining weight and
COVID-19 were unfavourable (Table 2).

Furthermore, 97.88% of tweets that discussed the topic of diabetes were found to be
negative in our study, probably highlighting the public’s perception of diabetes as a chronic
disease complication of weight gain (Table 2).
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Discussion

The purpose of this paper was to investigate the sentiments and attitudes of Saudi citizens
regarding overweight and obesity, as well as the stigma associated with these conditions.
Artificial intelligence, machine and deep learning, and language processing tools were used
to conduct a sentiment analysis of related, public, social media posts. Sentiment analysis
models aim to assess people’s sentiments and opinions from texts and posts available on
various platforms such as social media (Zucco et al., 2020). This can be applied in various
sectors including healthcare. Numerous disorganised free texts on social media platforms,
concerning healthcare services, can be analysed and utilised as feedback to enhance
patient’s experience and the quality of services provided within the healthcare system.

Researchers in England used sentiment analysis to predict what people felt about their
hospital visit and compared it to the patients’ quantitative rating of their care; they found
that there was a strong agreement between the two assessment modalities (Greaves ef al.,
2013). This work demonstrates that sentiment analysis models may provide a sustainable,
cost-effective, and time-efficient method for understanding patients’ thoughts and feelings
regarding healthcare related issues.

As evidenced by our findings, 97.8% and 96.2% of tweets discussing overweight and
obesity, respectively, were negative; this feeds unfavourable preconceptions and contributes
to the creation of stigma towards weight gain. Our results are consistent with previous
research measuring the perceived weight stigma in Saudi Arabia that revealed that weight
stigma is highly prevalent (Albalawi et al., 2023). This, in turn, may have detrimental
psychological effects on obese individuals (Albalawi ef al., 2023). A cross-sectional study
by Almoayad et al. (2023), assessing the stigmatisation of obese people through using
traditional self-administered questionnaires, found a significant association between the
stigmatisation of obesity and perceived controllability of weight gain. Research exploring
this aspect of controllability of weight gain theorises that stigma associated with obesity
results from attributing unfavourable outcomes to people’s decisions, according to which
people are seen as deserving of their situations because they are responsible for their own
lives (Crandall, 1994; Crandall and Schifthauer, 1998).

There is still need for further research into the correlates and causes of weight stigma
among the Saudi population. As shown in our analysis, nearly all tweets discussing obesity
and COVID were unfavourable. Obesity has been identified as a significant risk factor for
many diseases, most recently, COVID-19. As multiple studies have shown (e.g., AlKhafaji
et al., 2022; Nakeshbandi et al., 2020), obese individuals were more prone to adverse
COVID-19 complications such as acute respiratory distress, multi-organ failure, a higher
rate of mortality and need for invasive ventilation. By decreasing the stigma surrounding
obesity, an increase in the rate of weight loss is expected, thus reducing the likelihood
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175 Overweight and Obesity Stigma within the Saudi Community

of adverse outcomes of COVID-19 and other obesity related illnesses, including chronic
conditions such as diabetes. Diabetes was also found to be negatively perceived among
the general Saudi public, as evidenced by our finding of 98% negatively toned diabetes
related social media posts.

Due to the COVID-19 lockdown, many people lost access to sports centres and walking
trails; the worry of being pushed into a sedentary lifestyle may be the reason why we found
that 99.5% of the posts discussing gaining weight and COVID-19 were unfavourable.
Although it is not clear whether the COVID-19 pandemic increased the stigma against
overweight individuals, studies have shown that the COVID-19 pandemic and consequent
quarantine period contributed to an increase in media and scientific coverage of obesity
and COVID-19 (de Macédo et al., 2022).

Many social media posts during the COVID-19 pandemic conveyed immense fear of
gaining weight (Pearl, 2020). An example of such posts, labelled under “quarantine-15~,
emerged across social media platforms expressing fear of gaining weight and concerns
about vulnerability to overeating (Pearl, 2020). Such stigmatising posts further promote
the notion that weight is controllable and that people with obesity are indolent and are
choosing an unhealthy lifestyle. These posts and fears are believed to have contributed
negatively to weight discrimination that manifested as poorer COVID-19 outcomes,
difficulty receiving healthcare, and unhealthy eating habits among affected individuals
(de Macédo et al., 2022). To make matters even worse, it was observed that patients with
obesity were in fact avoiding or delaying seeking medical care due to prior encounters
with weight discrimination in the healthcare system (Dicker et al., 2020).

The recent findings of a multi-centre study, performed in multiple countries in 2020,
revealed that among people who claimed to have experienced stigma in the past, two-
thirds of them reported that it was experienced from doctors (Puhl et al., 2021). It is critical
for all facets of society to combat the stigma associated with obesity seen online, but it
is especially crucial for healthcare professionals to guarantee that obese patients receive
appropriate, equal care unaffected by weight prejudice (Westbury et al., 2023). Our study
has much strength and some limitations.

Although our search key terms were chosen after careful deliberation and filtration
process of relevant keywords, the Arabic language has many synonyms for both obesity
and COVID-19, and this may have hampered our ability to find even more relevant social
media posts. However, this limitation did not seem to have affected our results greatly, as
we were still able to detect a large number of posts, using the current key terms, to enable
proper model training and obtain reliable results.

Another possible limitation of our study could be the fact that Arabic is a sophisticated
and complex language, and regional dialects in Saudi Arabia vary tremendously. Also,
Arabic words can have a variety of meanings, and this may affect how individuals express
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themselves and how their words and tones are perceived by their audience. Consequently,
a system based on artificial intelligence might not be able to understand the exact meaning
of these words, or any under-tones of such statements and posts made using the Arabic
language. Nevertheless, we believe that the current results are robust enough and would
pave the way for further research into the utility of sentiment analysis into complex and
vital societal issues such as weight stigma.

Through harnessing the power of artificial intelligence and machine learning, and by
utilising sentiment analysis, healthcare systems can actively, and timely, gauge the public’s
opinion. This would in turn enable implementation of targeted preventive measures
that encourage healthier lifestyles and lessen the burden of obesity-related medical
complications. Such pro-active measures would reduce the need for complex treatments
and expensive interventions in the future.

CONCLUSIONS

Contrary to common belief, stigmatisation and discrimination against overweight and
obese people are not justifiable and do not motivate them to lose weight; instead, this
behaviour complicates matters (Puhl and Heuer, 2010). Schroeder and Wang (2025)
conducted an online experiment with US participants (N = 501) where they examined the
effects of stigmatising language in healthcare interactions. Results revealed that provider-
initiated weight-related stigmatisation heightened patients’ self-stigma without enhancing
their motivation to lose weight, thereby undermining the intended outcome of such
conversations (Schroeder and Wang, 2025). Hendy et al. (2025) found that weight stigma,
more than BMI, predicts emotional distress among Egyptian youth, highlighting the need
for interventions against weight-based discrimination (Hendy ef al., 2025).

Multiple studies have shown that stigma surrounding obesity increases the risk of
obesity and may be correlated with challenges with weight loss, non-compliance with
medications, and withdrawal from sports and exercise environments (Vartanian and
Smyth, 2013). As stigma is a feeling and an emotion, it is important to find reliable means
of assessing it. Sentiment analysis offers a relatively easy solution by collecting and
analysing the “tone” of large amounts of data, in real-time. The data utilised in a sentiment
analysis model portray a “free and un-censored” representation of the status quo of stigma
among the target population. This, in turn, lends itself to better planning, monitoring and
evaluation of prevention programmes combating weight stigma; a crucial step in the
management of the current day epidemic of overweight, obesity and its detrimental health
consequences on all ages and sectors of the population.
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