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Introduction
Emoji are colorful graphic symbols with predefined names and 
codes that are used to represent a wide range of expressions. 
These ideograms have evolved beyond mere facial expressions 
and are increasingly used on digital platforms to represent a 
broad range of objects, emotions, and concepts. Their designs 
now encompass several thematic categories, including animals, 
plants, body parts, clothing, family, food, occupations, sports, and 
vehicles (Rodrigues et al., 2018). According to a survey conducted 
by Unicode, 92% of global internet users reported using emoji in 
2021 (Unicode, 2022), confirming their relevance as an important 
communication tool. 

Over the past two decades, academic researchers have 
increasingly investigated the use of emoji—particularly facial 
emoji—in multiple fields, exploring the emotional impact, facial 
features, and meanings of emoji. Recent research on emoji has 
extended beyond social media to include advertising and brand 
marketing (Abell et al., 2022; Das et al., 2019), food safety (Pinto 
et al., 2020; Ray & Merle, 2021; Schouteten et al., 2023), doctor-
patient relationship management (Jaeger et al., 2018; Sick et al., 
2020), and psychological assessment (Marengo et al., 2019; Van 
Dam et al., 2019). Emoji facilitate communication among users from 
different regions, and their visual nature and emotional resonance 

make them particularly effective in overcoming language barriers 
among users with different native tongues. Given the widespread 
adoption of emoji and their effectiveness in human communication, 
the potential application of emoji in health communication and 
education settings warrants further investigation.

During the past five years, health and medical topics have 
garnered increasing attention, with studies appearing during this 
period that examine the role of emoji in health communication 
(Choi et al., 2020; Lin & Luo, 2023a, 2023b; Ray & Merle, 2021; 
Taylor et al., 2022). However, no study has adequately explored 
how emoji function as a visual language (Lotfinejad et al., 2020), 
and despite the growing use of emoji in the health sciences, there 
remains a lack of design research focused on their application 
in health communication and health education. In addition, the 
annually updated Emojipedia database does not include a specific 
healthcare category, which likely further limits the use of emoji in 
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health-themed contexts. Moreover, users’ interpretations of emoji 
may not always align with default or intended meanings, leading 
to differences in understanding among individuals (Jaeger et al., 
2018; Miller et al., 2016; Rodrigues et al., 2018). Although some 
degree of flexibility in interpreting emoji is generally considered 
advantageous for communication, different interpretations can 
result in ambiguity and misunderstandings if used incorrectly. To 
fully understand how emoji function as a visual language in the 
context of health information design, a detailed exploration of 
their usage patterns in health communication is essential.

To investigate the role of emoji as a visual supplement in 
health communication, this study (1) reviewed and summarized 
existing studies addressing the use of emoji in this field, (2) 
selected and analyzed health-related emoji from existing 
databases, and (3) developed benchmarks for the effective 
use of emoji as a visual language in health communication. To 
achieve these objectives, this study conducted a focus group 
and an experiment to analyze health-themed emoji in terms of 
their placement, frequency and quantity of use, part of speech 
attributes, and integration within text. The results were progressively 
synthesized to obtain recommendations for the optimal use of 
emoji in health communication contexts. The research findings 
offer both theoretical insights and practical suggestions for health 
information design.

Literature Analysis and 
Narrative Review

Emoji in Health Communication Design

Emoji are among the most extensively employed nonverbal 
cues in global online communication and have been extensively 
studied from a scientific perspective in the field of computer-
mediated communication (CMC) (Bai et al., 2019). Emoji serve 
two core communication functions: first, they help convey 
emotional tone, and second, they help to reduce ambiguity when 
combined with textual language (Hand et al., 2023; Kaye et al., 
2016). Although emoji more commonly appear in cheerful and 
informal contexts (Derks et al., 2007; Rosen et al., 2010), our 
previous studies have demonstrated the positive effects of emoji 
when they are incorporated into the design and dissemination of 
health information, positively impacting public perception and 
behavioral intention (Lin & Luo, 2022, 2023a, 2023b). 

Drawing on visual narrative (Megehee & Woodside, 2010), 
visual persuasion (Seo et al., 2013), and dual coding theories 
(Paivio, 2014), researchers have investigated how emoji can be 
used as a visual language to effectively persuade and educate in 
health settings. Such an approach is crucial given the complexity 
of health-related and medical terminology and the communication 
gap that exists between medical professionals and the general 
public, which often leads to communication failures. Due to the 
lack of effective design interventions to address these failures, 
along with inadequate public attention to and engagement with 
health-related information, the use of emoji as a visual language 
may be the best option to effectively overcome or even eliminate 
these difficulties (Marengo et al., 2019). Existing visual narrative 
and persuasion theories offer valuable insights for improving 
representation and addressing communication challenges 
(Halverson et al., 2023; King, 2015; Troiano & Nante, 2018). From 
a psycholinguistic viewpoint, symbols like emoji may constitute 
a visual language that enhances the emotional expression of 
messages (Szabó, 2019). Notably, Willoughby and Liu (2018) 
observed that readers often focus on emoji within text strings, 
regardless of the sentence structure. Therefore, the inclusion of 
emoji in health information could effectively simplify content 
and help to clarify the meanings of unfamiliar or uncommon 
terms. Building upon these findings, we conducted a systematic 
review of the current research on the use of emoji in fields related 
to health communication and public health to develop strategies 
and recommendations for their application as a visual language in 
these domains.

The systematic literature review and analysis in this study 
were conducted in two stages. First, we collected information 
from 99 journals and conference proceedings in the fields 
of public health, health communication, and information 
management, as well as selected studies in the humanities 
(details provided in Appendix A). Keywords including “emoji,” 
“health,” “healthcare,” “medicine,” “public health,” and “health 
information,” as well as their combinations were used for the 
literature search, with the term “emoji” being a necessary search 
criterion. Second, we excluded comments, letters, and editorial 
materials from the collected literature to ensure that the remaining 
materials consisted only of original research articles, reviews or 
overviews, and conference papers. Although the terms “emoji” 
and “emoticon” are frequently confused or used interchangeably 
in academic literature, they are distinct forms of visual 
representation. Emoji are generally pictographs that correspond to 
faces and other objects, whereas emoticons consist of punctuation 
marks, numbers, and letters that form pictorial icons, often facial 
expressions (Rodrigues et al., 2018). To ensure authenticity and 
validity, research articles that focused on emoticons were manually 
excluded. Ultimately, we identified 34 relevant articles from 27 
journals and conference proceedings. This collection included 20 
empirical studies, seven content analysis and synthesis studies, 
and seven application studies examining the broad use of emoji. 
The collected papers were then categorized and coded (details are 
provided in Appendix B). 
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Research on the effects of emoji in health-related fields 
has grown significantly over the past five years (2018-2023), 
especially following the outbreak of the COVID-19 pandemic in 
2020. While this research is still in its early stages, it has become 
increasingly clear that emoji can play an important role in health 
communication, with empirical studies exploring their use in a 
wide range of contexts, including those related to infectious 
diseases and vaccination (Boender et al., 2022; Lin & Luo, 2022, 
2023a, 2023b; Lu & Sun, 2022), psychological conditions such 
as depression (Clough, Morrow, et al., 2023;  Clough, Tanguay, 
et al., 2023; Hand et al., 2023; Lee et al., 2008; Taylor et al., 
2022), healthcare chatbots and misinformation dissemination 
(Fadhil et al., 2018; Hou & Kankham, 2022; Temmesen et al., 
2021; Yu & Zhao, 2022), and food safety (Benito-Ostolaza et al., 
2021; Ray & Merle, 2021). Research by Walther and D’Addario 
(2001) indicated that pictorial representations can aid in reading 
comprehension, and Hand et al. (2023) demonstrated that the 
emotional valence of emoji can influence accompanying text to 
enhance overall perceptual persuasiveness. Similarly, this paper 
argues that emoji can affect arousal, making them a valuable 
tool in health communication that offers new possibilities for 
improving public health and health education. 

However, the use of emoji may not be universally 
effective, and incorrect or inappropriate use may lead to neutral 
or even negative effects. For example, Willoughby and Liu 
(2018) determined that non-narrative health information without 
emoji tends to be perceived as more credible than information 
containing emoji. In addition, Fadhil et al. (2018) found that the 
use of emoji may result in lower evaluation scores due to users’ 
preference for text-based interactions with health chatbots. The 
integration of emoji is also affected by significant disparities 
that exist across different types of medical conditions. In one 
study, individuals diagnosed with autism spectrum disorder 
(ASD) and neurotypical individuals differed in their ability to 
identify representations of fear, surprise, and sadness in emoji but 
exhibited similarities in recognizing representations of happiness, 
disgust, and anger. Furthermore, emoji had a more pronounced 
effect on the emotions of the participants with ASD compared to 
the neurotypical participants when reading neutral text (Hand et 
al., 2023). Although these empirical studies support the general 
effectiveness of emoji in health communication and medical 
contexts, systematic evidence is needed to establish standard 
recommendations for the appropriate application of emoji as a 
visual language.

In addition to empirical research, topics related to emoji 
have also been frequently explored through content analysis and 
assessment studies in health-related fields. On various social 
media platforms, users employ emoji and their emotional valence 
to address current contingencies (e.g., for COVID-19: Das, 2021), 
discuss contentious issues (e.g., marijuana: Tran et al., 2018), 
and convey personal feelings (e.g., subjective well-being: Liu, 
2023). Das (2021) reported that gender and regional differences 
affect emoji usage patterns when people are addressing health-
related topics, and Al-Rawi et al. (2020) found that male users 
were more inclined to use positive emoji than female users in 

the context of COVID-19. However, that study also identified a 
consistent pattern in which both male and female users tended to 
use negative emoji when discussing gender-related health issues. 
Other studies have used emoji as assessment tools to evaluate 
food health (Jaeger et al., 2018; Pinto et al., 2020; Sick et al., 
2022), social psychology domains (Davies et al., 2022; Thompson 
et al., 2018), and pain indices (Li et al., 2023; Liao et al., 2021). 
Furthermore, emoji provide a versatile and efficient method for 
assessing emotions and health across various scales, irrespective 
of participants’ literacy levels. These studies demonstrate the 
reliability and validity of emoji-based scales and recommend 
their use as measurement tools in various scenarios; therefore, 
the application of emoji as a visual language in health-related 
contexts requires systematic discussion.

Visual Semantics of Emoji

Emoji are characterized by frequent updates that result in several 
iterations. Both the Unicode database and Emojipedia regularly 
update the quantity and design styles of emoji each year, and as 
of the time of writing, the Unicode database contains 3,782 emoji 
(Unicode, 2023; https://www.unicode.org/emoji/charts/emoji-
counts.html). Emoji are symbolic representations of abstract or 
concrete themes, and like words, they are polysemous, meaning 
that they serve multiple semantic and pragmatic purposes 
(Scheffler et al., 2022; Shardlow et al., 2022). Research by Kaye 
et al. (2016) and Hand et al. (2023) has confirmed that emoji 
can complement and enhance textual language by introducing 
attractive and elaborate visual communication elements. 

However, the meaning of an emoji can vary based on 
context and individual interpretation. For instance, 💉 can be 
used as a noun to indicate a vaccine or a syringe, or as a verb 
to depict the act of injection or vaccination. Emoji are usually 
placed outside the syntactic structure of a sentence, typically 
appearing at the end of a sentence. The placement of emoji can 
enhance their ability to complement textual language and create 
interdependencies between symbols and text (i.e., they can be 
contextualized), which holds true across the diverse range of 
emoji types and styles (Grosz et al., 2021; Kaiser & Grosz, 2021). 
Additionally, Wicke and Bolognesi (2020) found that metaphors 
and metonymies are effective strategies for creating vivid imagery 
and explaining complex ideas. From this perspective, facial emoji 
such as 😣 are analogous to expressions that convey a user’s state 
of mind, whereas non-facial emoji (primarily those representing 
actions and objects) are interpreted in relation to the surrounding 
content, which often provides additional context or explanation. 

Computer-meditated communication (CMC) technology 
has transformed human interaction, giving rise to a “quasi-
language” comprised of emoji and similar visual elements. 
This composite mode of communication is both intriguing and 
effective and sometimes surpasses textual representation in its 
ability to express certain types of conceptual content via visual 
cues. Although these blended messages combining text and visual 
elements cannot always be clearly defined (Clough, Tanguay, et 
al., 2023; Grosz et al., 2023), the goal is to create a congruent and 
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synchronized text–visual arrangement (Lin & Luo, 2023a; Tseng 
& Hsieh, 2019). This approach reveals semantic features in which 
perceptual attributes emerge from messages that are conveyed 
using emoji (Wicke & Bolognesi, 2020). Similar to how letters 
form words, which then become a means of communication 
and expression of thoughts (Willen & Strals, 2009), emoji can 
also evoke a wide range of emotions, cognitive responses, and 
associations through their distinctive forms of expression.

Emoji can also be creatively used to translate abstract 
concepts (Wicke & Bolognesi, 2020), convey metaphorical 
meanings, and repurpose content effectively (Wiseman & Gould, 
2018) to complement textual language. According to schema 
congruity theory, proposed by Mandler (2014), greater perceived 
consistency between visual and textual languages leads to more 
positive evaluations of content. As predicted by schema-congruity 
effects and the fluency theory of aesthetics, the mutual alignment 
of textual and visual representation enhances reader satisfaction 
and facilitates smooth and efficient information processing (Lin 
& Luo, 2023a; Reber et al., 2004). Other research has shown that 
reading speed is considerably slower for emoji than for words 
(Scheffler et al., 2022). This finding suggests a trade-off between 
a slight delay in processing emoji and the richer, more nuanced 
expression they enable (Thompson et al., 2016), which ultimately 
enhances enjoyment and engagement (Lin & Luo, 2023b; 
Scheffler et al., 2022).

A thorough discussion of emoji would be incomplete 
without considering their application from a design perspective. 
Users do not necessarily use emoji singularly but often repeat 
the same emoji sequentially in a message. Such repetition is 
associated with the intensity of emotional expression or to 
provide additional emphasis. Repeated emoji can also establish 
a visual hierarchy, allowing for the representation of multiple 
levels of content, emotions, and attitudes. Visual hierarchy, a 
graphic design principle, involves the use of visual elements to 
direct attention in a predetermined order (Collins et al., 2015; 
Golombisky & Hagen, 2013). For instance, designers often 
construct a hierarchical layout to establish a reading order to 
cue their audience (Lupton & Phillips, 2008), or they may alter 
the size and quantity of visual elements to highlight specific 
aspects (Dabner et al., 2017; Golombisky & Hagen, 2013). 
Similarly, emoji have significant potential as a tool for creating an 
information hierarchy to highlight important content.

Methods
Based on the aforementioned research, this study hypothesized that 
emoji could be easily and accurately interpreted within textual health 
information messages, even though text can be read more quickly 
than corresponding emoji. To explore the combination, placement, 
and design of emoji as a visual language in health information, we 
conducted an experiment in two phases: first, a focus group was 
arranged to define and select a set of emoji from Emojipedia that 
could represent health-oriented perspectives. The selected emoji 
were then categorized according to their parts of speech using 
predetermined definitions. Subsequently, a laboratory experiment 
was conducted to investigate how people use emoji when designing 
health information. The participants’ demographic information (age, 
gender, degree, and college major) was collected immediately after 
the experiment. This approach enabled us to analyze and summarize 
the application paradigms of visual language. Ultimately, these 
normative design applications can deepen our understanding of the 
communicative functions, usage patterns, and processing features of 
emoji in health communication contexts.

Health-Themed Emoji, Sample Selection

In Phase I, we collected 120 items containing health information 
from 40 well-known Twitter (renamed to “X” in 2023) accounts 
focused on health news and public health education (the complete 
list is provided in Appendix B). The content from these items was 
translated into Chinese by two professional English translators 
who are also native Chinese speakers. The content covered 
vaccinations, cancer screenings, mental health, flu updates, and 
additional posts highlighting various health information. To 
identify relevant emoji, six experts (two health-care practitioners, 
two communication scholars, and two visual designers) were 
invited to participate in a focus group (Table 1). Each expert 
individually reviewed all the information and selected 69 
emoji that were highly relevant to health information from the 
Emojipedia database (accessible at https://emojipedia.org/, last 
updated in November 2023). These emoji were then divided into 
seven categories: smileys, people, travel and places, animals and 
nature, objects, food and drink, and symbols (Figure 1). Although 
the health information collected included some time-related emoji 
(e.g., ⌚, 🕒), these were deemed to be insufficiently relevant to 
health or health care and were excluded from our selection.

Table 1. List of experts in the focus group. 

Experts Age Education Profession Major Years of experience

A 38 PhD Professor Health Communication 15

B 32 PhD Assistant Professor Marketing Communication 12

C 33 PhD Assistant Professor Information Design 10

D 29 Master Visual Designer Brand Design 8

E 42 PhD Occupational Physician Preventive Medicine 12

F 40 PhD Nursing Rehabilitator Clinical Nursing 10
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Experimental Procedure and Participants

For the experiment, recruitment messages were posted on social 
media forums from November 20 to December 20, 2023, resulting 
in the recruitment of 60 participants. The ages of the participants 
ranged from 19 to 54 years (M = 27.73 years, SD = 8.04 years, 
48.3% female participants). Among the participants, 93.4% held 
a university degree or higher, and 53.3% had an educational 
background in art and design. To ensure the validity of the 
experiment, all the participants confirmed having prior experience 
with using emoji.

After obtaining informed consent and collecting 
demographic information from all participants, we conducted 
an information design experiment focused on using emoji to 
enhance information communication. We randomly distributed 
the aforementioned 120 health information items among the 60 
participants, with each participant responsible for designing six 
health information messages. To ensure that each information 
item had an equal probability of being assigned, we used the 
uniform distribution function in Microsoft Excel to make sure 
each item was repeated three times. Participants were provided 
with a pre-compiled list of health-themed emoji (Figure 1) and 
were instructed to use these emoji as visual language elements 
in each design task. The emoji could be used individually or as 
multiple units placed at multiple positions within a sentence. 
To prevent semantic confusion, the participants were instructed 
not to place emoji side-by-side in the same position. Data were 
collected and compiled after all the participants completed their 
design tasks.

Coding Scheme for Manual Annotation

To ensure data accuracy, four responses that did not use emoji were 
excluded, resulting in a total of 356 designed health information 
messages. We manually classified the data based on taxonomies 
because semantic features are components associated with lexical 
items. Two independent coders initially extracted the emoji used in 
each message, recorded their quantities, and noted their placement. 
The quantity of each emoji was counted as the actual number of 
times an emoji was used, regardless of the number of categories 
an emoji was included in. Emoji could be placed at the beginning, 
in the middle, at the end, or occupy two or more positions within 
a sentence. We used the following numerical coding system to 
classify the emoji based on their part(s) of speech in combination 
with the textual content: noun = 1; verb = 2; adjective = 3; noun 
+ verb = 4; noun + adjective = 5; verb + adjective = 6; noun + 
verb + adjective = 7. The corresponding Krippendorff’s α value 
was 0.976.

To reveal the patterns in the application of emoji as a 
visual language in health information—including their positions, 
combinations, and hierarchical designs—we referred to Richard 
Saul Wurman’s “Five Hat Racks” principle, also known as “LATCH” 
(Wurman & Bradford, 1996). This concept helped us identify the 
location, category, and hierarchy of emoji within the designs. We 
coded seven sentence components (subject = 1, appositive = 2, 
object = 3, attributive = 4, adverbial = 5, complement = 6, and 
conjunction = 7) and used “#” to indicate the emoji’s placement in 
accordance with the semantic components of Chinese linguistics 
(Krippendorff’s α = 0.96). For example, when an emoji was 

Figure 1. Health-related emoji from Emojipedia (summarized by the focus group in this study).
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placed at the beginning or the end of a sentence, it was recorded 
as “0” (e.g., 0#1 = start + emoji + subject and 5#0 = adverbial + 
emoji + end, respectively). When an emoji was placed between 
two sentence parts, it was recorded as “1#2” (subject + emoji + 
appositive). In addition, the sampled emoji were categorized 
according to their initial letter based on Emojipedia’s classification 
system (e.g., emoji under the people category were recorded as P, 
and those under the food and drink category were recorded as FD). 

Visual hierarchy, an essential principle in graphic design, 
involves the arrangement of elements to indicate their importance. 
Visual language is commonly used to construct such hierarchies, 
and the number of visual elements often serves as the basis for such 
hierarchical design (Dabner et al., 2017; Golombisky & Hagen, 
2013). A single emoji presents one visual level when used alone 
(e.g., 😱), whereas repeating elements can create a hierarchical 
structure to amplify a message (e.g., 😱😱😱). Therefore, a single 
emoji was coded as 0, and two or more emoji were coded as 1, to 
capture these hierarchical features.

Results

Phase I: Part of Speech Analysis

Since the default names and descriptions of emoji provided by 
Emojipedia do not fully capture the nuances of emoji usage 
patterns within specific contexts, a part-of-speech analysis is 
indispensable for a comprehensive understanding of how emoji 
function in terms of meaning and their patterns within sentences. 
This multicriteria analysis considers three aspects: (1) the 
predefined names and descriptions of each emoji in Emojipedia, 
(2) the syntactic associations between the textual language in 
the 120 health messages and emoji, and (3) the visual forms, 
meanings, and designs of the emoji themselves. From a linguistic 
perspective, an individual emoji can function as more than one 
part of speech depending on the context in which it is used. 
Therefore, understanding and analyzing these parts of speech can 
help us accurately define emoji and interpret how they are used.

Based on the three aspects described above, the focus group 
in this study identified nouns (including pronouns), verbs, and 
adjectives among the 69 selected emoji; adverbs, prepositions, 
conjunctions, interjections, and determiners were excluded 
(Figure 2). The results indicated that all selected health-themed 
emoji could represent nouns, 66.6% could represent verbs, and 
44.9% could represent adjectives. This finding indicates that 
emoji can serve multiple grammatical functions, as previous 
studies have shown (Maier, 2023; Scheffler et al., 2022; Wicke 
& Bolognesi, 2020; Wiseman & Gould, 2018). Furthermore, 
23.8% of all emoji were identified as representing a single part of 
speech; these were primarily emoji denoting professions, animals, 
and objects. Emoji that function as dual parts of speech accounted 
for 39.1%, with most representing nouns and verbs. For instance, 
👁 and 👁 ️are commonly recognized as nouns representing hands 
and eyes, respectively, but are also categorized in Emojipedia as 

verbs (“hand washing/handling” and “watching/discovering,” 
respectively), which is of particular relevance in the context of 
health information. An additional 25 emoji were identified as 
representing three parts of speech, with most of them being facial 
expressions. For example, 😷 can represent a cold or flu (noun), 
the action of wearing a mask (verb), or the condition of having 
an illness (adjective). To gain a deeper understanding of this 
multimodal dialogue, we proceeded to the next phase of our study.

Phase II: Experiment Overview and 

Descriptive Statistics

A descriptive analysis was conducted to provide an overview of 
emoji usage in terms of their quantity, frequency, and placement. 
Regarding quantity, the analysis revealed that 68% of the health 
information assessed contained three or fewer emoji, with 30.1% 
using only one emoji as a visual language supplement (Table 2). 
This result suggests that most individuals did not heavily rely on 
emoji as visual supplements to communicate health information, 
with three emoji being the maximum number used. Comparing 
the frequency of emoji use, 🦠 emerged as the most frequently 
used emoji, appearing 81 times, followed by 😱 (50 occurrences), 
💉 (45 occurrences), ☠ (38 occurrences), 🏥 (37 occurrences), 
and 😷 (35 occurrences) (Figure 3). The frequent use of these 
emoji reflects their ideographical popularity and effectiveness in 
conveying health information. For instance, 🦠 is mainly used to 
supplement nouns such as germ, virus, epidemic, and infection 
rate, all of which relate to disease. In contrast, 😱 is not used 
to supplement nouns but to evoke fear or describe something 
frightening. 💉 is used to represent the noun “vaccine” or to 
describe the action of “vaccinating.” These findings demonstrate 
that users can effectively extract visual meanings from emoji 
and integrate them into text. Furthermore, we observed that 
high-frequency emoji were often used repeatedly within a 
sentence to emphasize sentiments or describe scenarios. Further 
discussion regarding this topic is provided in the “Information 
Architecture Analysis” subsection later in this paper.

A preliminary analysis of emoji placement revealed that the 
most common position for emoji was within a sentence (40.7%), 
followed by mixed placement within and at the end of a sentence 
(33.7%), and solely at the end of a sentence (19.9%). Other 
positions were relatively uncommon. These findings suggest that 
users are unlikely to initiate health information with emoji, even 
in instances where emoji are placed in multiple positions within 
a sentence. Moreover, a one-way analysis of variance found 
significant gender differences in emoji use (F = 6.88, p < 0.05). 
Specifically, female participants tended to use substantially more 
emoji in the health information they designed than did male 
participants (Mfemale = 3.0, SD = 1.04; Mmale = 2.35, SD = 0.88). 
Other variables, such as age, educational level, and having a 
background in art and design education, did not appear to result in 
significant variations in emoji usage.
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Figure 2. The part-of-speech classification of health-related emoji (summarized by the focus group in this study).

Table 2. The number of emoji used in health information. 

Number of emoji 1 2 3 4 5 6 7 8

Quantity of information 107 93 42 60 34 13 4 3

Percentage 30.1% 26.1% 11.8% 16.9% 9.5% 3.7% 1.1% 0.8%
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Parts of Speech of the Emoji

In the present experiment, emoji were primarily categorized within 
the noun family, assuming singular roles as nouns, dual roles as 
nouns + verbs or nouns + adjectives, or triple roles as nouns + 
verbs + adjectives, for a total of 304 emoji (85.4%). Among these, 
most emoji used in the health information functioned as nouns only 
(52%), while another 22% represented both nouns and adjectives, 
and 19.7% depicted both nouns and verbs (Figure 4). Figure 4 
further illustrates the number and percentage of different parts of 
speech the emoji represented. The results revealed that emoji were 
predominantly perceived as nouns, such as “hospital (Centers for 
Disease Control)” = 🏥, “outbreak (virus or cases)” = 🦠, and 
“vaccine” = 💉. 

Studies by Grosz et al. (2021) and Kaiser and Grosz (2021) 
have emphasized the importance of coherence and discourse 
structure in the effective use of emoji, arguing that both emoji and 
text within a sentence should be consistent and synchronized. Our 
findings support this view and reveal that emoji often supplement 
nouns to highlight key content. For example, 🚬 and 🥃 were 
commonly recognized as representing nouns (“tobacco” and 
“alcohol,” respectively) and verbs (“smoking” and “drinking,” 
respectively). However, our experimental results revealed that 
these emoji could also function as adjectives to describe tobacco 
and alcohol products. Conversely, when emoji were used to 
represent verbs in the context of health information, they primarily 
focused on event causality. There were only a few instances in 
which emoji were used to supplement only verbs or adjectives. 

Figure 3. The frequency of emoji usage among experimental participants. 
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Figure 4. The part-of-speech analysis results of emoji usage among experimental participants.
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Moreover, among the 69 health-themed emoji, 22 were facial 
expressions. These were most frequently used as nouns to depict 
symptoms or emotional states rather than to describe the quality 
of events or convey emotional intensity.

Information Architecture Analysis

Based on the experimental results, we identified 53 distinct 
combinations of emoji and sentence component placement, totaling 
763 emoji “location distributions.” Emoji placed after subjects, 
appositives, and objects were identified 92, 56, and 254 times, 
respectively, while emoji placed after attributives, adverbials, 
complements, and conjunctions were identified 134, 50, 147, and 
five times, respectively (Table 3). The data indicate a tendency 
among users to place emoji after objects; otherwise, users were 
most likely to place them after complements and attributives. 
Notably, the most common placement was after object components 
that were positioned at the ends of sentences, accounting for 19.8% 
(151 occurrences) of the total distribution. In addition, emoji were 
placed after complements and at the ends of sentences 100 times 
(13.1%) out of 763, making this the most frequent placement among 
the various combinations. This suggests that the highest levels 
of coherence and synchronization between textual representation 
and visual elements were achieved when emoji were placed after 
objects, after complements, or at the ends of sentences. Figure 5 
presents the frequency distribution analysis of three information 
architectures involving emoji in health information.

Categorization is useful for identifying patterns by 
simplifying our perception and cognition. According to 
Emojipedia, there are seven types of emoji: smileys, people, 
travel and places, animals and nature, objects, food and drink, 
and symbols. Our results revealed that facial expression emoji 
(smileys) were the most frequently used, accounting for 19.9% 
of instances, followed by people emoji (14%). In several cases, 
two or more emoji were used together to form relationships and 
create complex meanings through the combination of multiple 
visual elements. The most common combinations consisted of 
smileys + people (10.1%) or smileys + objects (5.6%). The use 
of single emoji (44.9%) and pairs of emoji (38.5%) occurred 
consistently. These findings align with the part-of-speech analysis, 
demonstrating that users are proficient in using facial expression 
emoji and can effectively combine them with emoji in the people 
and objects categories. In addition, we determined that emoji used 
in health information generally do not exceed two categories.

This paper contends that using emoji in sequence can 
enhance clarity and emphasis in a text, potentially through the 
distinct tone that visual language provides. This inference is 
derived from the literary technique of repetition, where words are 

repeated multiple times to create rhythm, emphasize particular 
points, or convey deeper meanings. Unlike the Zero Width 
Joiner sequence used to create glyphs, this study focused on 
the repetition of sequenced emoji within a sentence. We also 
analyzed how single emoji and sequences of repeated emoji 
were used to emphasize and highlight meanings, revealing two 
layers of visual hierarchies: (1) the singular use of emoji (77.2%) 
and (2) the repetition of emoji two or more times in sequence 
(22.8%). For instance, the designed health information titled 
“Sickle Cell Disease 🦠 (SCD) affects approximately 100,000 
Americans and millions worldwide 🤒🤒🤒” emphasizes the large 
number of infections by repeating 🤒 three times. Additionally, 
83.9% of repeated emoji sequences were created by users with a 
background in art and design, suggesting that individuals with art 
and design expertise are particularly adept at utilizing expressive 
visual elements and employing visual language narratives to 
express emotions and feelings.

General Discussion
As an emerging form of visual language in health information 
communication, emoji do not strictly adhere to grammar or syntactic 
rules. The present study established a micro-database of 69 health-
related emoji identified through focus group discussions and a 
part-of-speech attribution analysis. Subsequently, we conducted an 
information design experiment to uncover patterns and paradigms 
regarding the use of emoji in health information. The location–
category–hierarchy framework used in this study was derived from 
Wurman’s LATCH method for the organization of information, 
which was specifically employed to examine the use of emoji in 
terms of their placement, parts of speech, and frequency of use.

The use of emoji in health information can positively 
influence public perception and behavioral intention; however, 
increased emoji use does not necessarily translate to better 
outcomes. Specifically, the use of too many emoji may disrupt the 
coherence between emoji and the text, leading to cognitive fatigue 
and reduced persuasiveness (Islam et al., 2018; Lin & Luo, 2023b; 
Mustapar et al., 2016). Although visual language tends to be more 
expressive than mere text through its use of form and color, which 
facilitates intuitive information processing, excessive repetition of 
visual elements may reduce its effectiveness (McBride & Dosher, 
2002). Thus, the overuse of emoji is not recommended. This 
study found that using three or fewer emoji in health information 
appears to be generally effective when applied correctly, a finding 
that aligns with research by Madden and Langley (2003) which 
found that an excess of visual elements diverts attention, and that 
individuals can only fully process information when concentrating 
on four or fewer items.

Table 3. Emoji placed after various sentence parts (number of times). 

Sentence parts 0# 1# 2# 3# 4# 5# 6# 7#

Times 25 92 56 256 134 50 147 5

Percentage 3.2% 12.1% 7.3% 33.6% 17.6% 6.5% 19.2% 0.6%
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Participants in this study tended to position emoji within 
sentences or used a combination of mid-sentence and end-sentence 
placements. This finding is consistent with psycholinguistic 
research on the effects of word positioning, which has shown 
that words placed at the beginning, in the middle, or at the end 
of a sentence have different effects on processing (Kuperman 
et al., 2010; Robus et al., 2020; Warren et al., 2009). Readers 
typically spend more time processing words at the end or in the 
middle of a sentence than words at the beginning of a sentence, 
a phenomenon known as the wrap-up effect. This occurs due to 
the higher-order cognitive processes required to understand and 
semantically integrate information accumulated from preceding 
words. Conversely, the launch effect, which is less pronounced, 
highlights how messages at the beginning of a sentence shape 
initial impressions and set expectations for the content that 

follows. Although emoji may not possess a linguistic structure as 
complete as that of textual information, they clearly carry semantic 
value. When emoji are placed in the middle or at the end of a 
sentence, the integration of semantic context is enhanced, making 
readers more likely to engage in higher-level processing (Robus 
et al., 2020). Thus, placing emoji in the middle of sentences or 
using a combination of middle and end placements can serve as 
an effective strategy for improving message clarity and impact.

Grosz et al. (2023) claim that emoji involve anaphoric 
dependencies and “can be linked to the preceding linguistic 
context.” Users often used emoji in their health information to 
supplement nouns (to signify threats) or gerunds (to indicate 
efficacy). These two prominent features align with concepts 
in the extended parallel process model (EPPM) developed by 
Witte (1992), which claims that threat descriptions are generally 

Figure 5. The “LCH” analysis results of emoji usage among experimental participants.
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expressed using nouns, whereas efficacy tends to be conveyed 
through gerunds or combinations of nouns and verbs. Emoji 
exhibit the highest level of consistency in health information 
when they supplement nouns to describe threats, threat-related 
events, or affected populations, as well as when they combine 
nouns and verbs to express efficacy.

Participants in this study tended to place emoji after 
objects or complements, often positioning them at the ends of 
sentences. This is consistent with previous studies showing that 
users place emoji at the ends of sentences in approximately half 
of all instances (Garrison et al., 2011; Tauch & Kanjo, 2016) 
and for deliberate use (Amaghlobeli, 2012; Spina, 2019). In 
addition, facial expression emoji (smileys) and their combinations 
with character emoji (people) and object emoji (objects) were 
frequently used in the health information to express emotions 
and describe objective issues. Similar to how words can function 
as multiple parts of speech, facial expression emoji can convey 
both symptoms and emotions when combined with emoji in other 
categories. Furthermore, repeating a single emoji can create an 
effective high-level visual hierarchy, which, in turn, enhances 
perceived information quality and visual informativeness 
(Berlyne, 1958; Palmer, 1999). While users with a background in 
art and design may excel in this area, we believe that most users 
can benefit from the findings of this study, enabling them to create 
improved visual hierarchies through the use of emoji.

In summary, although it is effectively impossible to 
cover every type of emoji in a single study, we propose the 
following four guidelines for using emoji as visual language in 
health information:
1. Three or fewer emoji should be used to optimize clarity 

and effectiveness.
2. When using emoji to supplement text, position them in the 

middle of a sentence or use a combination of mid-sentence 
and end-sentence placements to maximize impact.

3. In health information, enhance coherence by selecting emoji 
that correspond to nouns to represent threats, and use emoji 
that correspond to gerunds to convey efficacy.

4. When placing emoji after objects, complements, or at the 
ends of sentences, select emoji from a single category. 
Appropriate use of facial emoji and repeating the same emoji 
can enhance the visual hierarchy to highlight important 
information or enhance emotional expression.

This paper provides valuable paradigms and principles for 
the use of emoji in visual health communication. To the best of 
our knowledge, this study constitutes the first exploration of its 
kind in this area. However, some current theories may not fully 
align with our research findings, suggesting certain limitations 
that necessitate additional research. Nevertheless, the present 
study is an initial step toward understanding emoji use in health 
communication. It offers both theoretical resources and practical 
insights related to visual communication in health contexts and 
health information design. Future research should include more 
comprehensive sets of emoji samples and databases to further 
enhance understanding regarding the use of emoji in this extensive 
quasi-linguistic system of textual language with greater precision.
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31 Health Security 32 American Journal of Health Promotion 33 International Journal of Medical Informatics

34 BMC Public Health 35 BMC Health Services Research 36
BMC Medical Informatics and Decision 
Making

37 Health Education & Behavior 38 Health & Place 39 Health Policy

40 Patient education and counseling 41 Medicine, Health Care and Philosophy 42 Archives of Public Health

43 Journal of Behavioral Medicine 44 International Journal of Behavioral Medicine 45 Journal of Community Health

46 Journal of Prevention 47 Prevention Science 48 Journal of Health, Population and Nutrition

49 JMIR Public Health and Surveillance 50 JMIR Medical Informatics 51 JMIR mHealth and uHealth

52 Informatics for Health and Social Care 53 Health Informatics Journal 54
The International Journal of Health Planning 
and Management

55
Health Environments Research & Design 
Journal

56 npj Digital Medicine 57 Experimental Brain Research

58 Journal of Health Communication 59 Health Information Science and Systems 60 Journal of Health Psychology

61 Information & Culture 62 Information & Management 63 Information and Organization

64 Communication Research 65 International Journal of Communication 66 Information, Communication & Society

67 Human Communication Research 68
Journal of computer-mediated 
communication

69 Journal of communication

70
International Journal of Mobile 
Communication

71
International Journal of Information 
Management

72 IEEE Transactions on Multimedia

73
Journal of Experimental Psychology: Human 
Perception and Performance

74
Journal of Experimental Psychology: 
Learning, Memory, and Cognition

75 Behaviour & Information Technology

76 Displays 77 Technology in Society 78 Big Data & Society

79 Information Processing & Management 80 iScience 81 Social Behavior and Personality

82 Social Media + Society 83 Computer Vision and Image Understanding 84 International Journal of Computer Vision

85 Journal of the Society for Information Display 86 Information Systems Frontiers 87 Attention, Perception, & Psychophysics

88 Cancer Research 89 Visual Computer 90 Behavior Research Methods

91 Visual Communication 92
Journal of Visual Communication and Image 
Representation

93 Journal of Visual Culture

94 Health Information Science and Systems 95
IEEE Journal of Biomedical and Health 
Informatics

96
Journal of the American Medical Informatics 
Association

Note: Journal No. 1-27 contains articles on the application of emoji in health communication or other health-related topics.
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Appendix B. Summary of Health Communication and Public Health Research 
Exploring Emoji Use

No. Article title  
(Year published)

Research 
scenarios Emoji Types of  

emoji
Analytical  

method Results

Empirical studies on the application of emoji in health communication

1

Health persuasion 
through emoji: How 
emoji interacted with 
information source 
to predict health 
behaviors in COVID-19 
situation. (2023)

COVID-19 Basic pattern Web-based 
survey

The use of emoji in health communication 
led to increased perceived fear, heightened 
intention for preventive behavior, and 
reduced perceived controllability. 
Specifically, in the case of unofficial 
information sources, perceived fear served 
as a mediator for the impact of emoji on 
preventive behavioral intention.

2

Emoji and visual 
complexity in health 
information design: 
A moderated serial 
mediation model. 
(2023)

influenza A 
(H1N1) Basic pattern

Automated 
content analysis 
and Web-based 

survey

The presence of emoji in health information 
leads to higher levels of perceived 
enjoyment, perceived interactivity, and social 
media engagement than their absence does. 
Emoji have a serial mediation effect on SME 
through PE and PI.

3

Digital visual 
communication 
for public health: 
design proposal for 
a vaccinated emoji. 
(2022)

Vaccinations Redesign 
pattern

Design and 
feasibility  

of use

The utilization of vaccination emoji 
design could address the current public 
health necessity for enhanced digital 
communication regarding vaccine 
confidence.

4

Do pictures help tell the 
story? An experimental 
test of narrative and 
emojis in a health text 
message intervention. 
(2018)

Daily exercise 
and health 

interventions
Basic pattern Web-based 

survey

In specific health contexts, health messages 
devoid of emoji might be preferable. However, 
for less impactful health messages or those 
not of particular interest to participants, 
narratives coupled with varying levels of emoji 
use (low or high) could effectively enhance 
perceptions of personalization and capture 
participant attention.

5

Are emojis ready to 
promote the WHO 5 
moments for hand 
hygiene in healthcare? 
(2022)

Hand hygiene 
communication Basic pattern Web-based 

survey

Existing emoji might not effectively replace the 
text utilized in the WHO 5 Moments poster. 
However, emoji could serve to illustrate hand 
hygiene instructions in healthcare, potentially 
contributing to the promotion of this practice. 
Additional emoji to communicate health-related 
messages are required.

6

Disgusting Face, 
Disease-Ridden Place? 
: Emoji Influence on 
the Interpretation of 
Restaurant Inspection 
Reports. (2021)

Restaurant 
hygiene 

assessment and 
dining intentions

Basic pattern Web-based 
survey

Disgusted face emoji, in contrast to 
text, heightened perceptions of risk and 
avoidance behavior. Meanwhile, smiling 
face emoji evoked stronger emotional 
responses related to sanitation among 
participants.

7

Using visual stimuli 
to promote healthy 
snack choices among 
children. (2021)

Child obesity Redesign 
pattern

Randomized 
controlled trial

Positive visual stimuli (emoji) increase the 
probability of healthy snack choices among 
girls. 
Negative visual stimuli (emoji) do not seem 
to affect snack choices.

8

Designing Emotions for 
Health Care Chatbots: 
Text-Based or Icon-
Based Approach. 
(2022)

Healthcare 
chatbot Basic pattern Web-based 

survey

When there was no text-based design, 
icon-based designs significantly increased 
the emotional intensity, and thus shortened 
the psychological distance and enhanced 
the behavioral intention.

9

The effect of emojis 
when interacting 
with conversational 
interface assisted 
health coaching 
system. (2018)

Healthcare 
chatbot Basic pattern Web-based 

survey

When the conversation is about private 
and personal aspects (e.g. mental health), 
a simple task may require the use of emoji 
to engage the user. Whereas when the 
conversation focuses on physical activity 
and information, plain text is preferred.
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No. Article title  
(Year published)

Research 
scenarios Emoji Types of  

emoji
Analytical  

method Results

10

The smiley as a simple 
screening tool for 
depression after stroke: 
A preliminary study. 
(2008)

Depression  
after stroke Basic pattern

A cross-
sectional study 
and personal 

interview

The universally understood smiley emoji 
might be a feasible alternative to assess 
depression even for those with a low 
literacy level, a language barrier, or mild 
expressive aphasia.

11

Evaluating Intertwined 
Effects of Emoji 
and Message 
Framing to Vaccine 
Communication 
Strategy. (2022)

COVID-19 
vaccination Basic pattern Web-based 

survey

Using negative emoji in health messages 
can help to establish the public’s self-
efficacy, which is extremely significant in the 
gain framing. But when a health message 
is written in a loss framing, the emotional 
valence of emoji has no significant effect on 
self-efficacy.

12

Emotion recognition 
of faces and emoji 
in individuals with 
moderate-severe 
traumatic brain injury. 
(2023)

Moderate-severe 
traumatic brain 

injury
Basic pattern Web-based 

survey

Because emotion representation is more 
ambiguous in emoji than in human faces, 
studying emoji use and perception in 
TBI is an important consideration for 
understanding functional communication 
and social participation after brain injury.

13

Development and 
preliminary validation 
of an image-based 
instrument to assess 
depressive symptoms. 
(2019)

Assessment 
of depressive 

symptoms
Basic pattern Web-based 

survey

The use of the emoji-based measure made 
it possible to detect individuals experiencing 
clinically relevant depressive symptoms 
with good sensitivity and fair specificity.

14

Autism, attachment, 
and alexithymia: 
Investigating emoji 
comprehension. (2022)

Autism, 
attachment, and 

alexithymia
Basic pattern Web-based 

survey

There are parallels between emoji 
classification and facial recognition in 
that the classification of simple emotions 
is usually more accurate than the 
classification of complex emotions (except 
for surprise).

15

Image-based tactile 
emojis: Improved 
interpretation of  
message intention and 
subtle nuance for  
visually impaired 
individuals. (2020)

Visually Impaired 
Individuals Basic pattern Laboratory 

experiments

The congenitally blind subjects were 
capable of recognizing the facial 
expressions of emoji.
The image-based tactile emoji can 
enhance clarity in the computer-mediated 
communication environment for the visually 
impaired.

16

Using social media 
for qualitative Health 
research in Danish 
women of Reproductive 
Age: Online Focus 
Group Study on 
Facebook. (2021)

Danish Women 
of Reproductive 

Age

Basic pattern 
and Facebook’s 
reaction emoji

Online focus 
group study

When participants communicated with each 
other in the online focus groups, emoji or 
reaction symbols were used several times, 
typically when participants needed to 
denote a feeling, express humor or irony, or 
to emphasize a point.

17

COVID-19 vaccine 
hesitancy: The effects 
of combining direct and 
indirect online opinion 
cues on psychological 
reactance to health 
campaigns. (2022)

COVID-19 
vaccination

The reaction 
emoji of 

Facebook

Web-based 
survey

Reaction emoji altered the comments' 
effects such that pro-vaccine comments 
triggered less reactance than anti-vaccine 
comments when the pro-vaccine comments 
were accompanied by agreement emoji.
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No. Article title  
(Year published)

Research 
scenarios Emoji Types of  

emoji
Analytical  

method Results

18

More than feelings? 
How Facebook reaction 
icons affect online 
users’ behavioral 
intentions toward online 
health rumor posts. 
(2022)

Online health 
rumors

The reaction 
emoji of 

Facebook

Web-based 
survey

Negative reaction icons reduced Web 
users' behavioral intentions more than 
positive reaction icons. In addition, the 
inconsistency effect of the interaction 
(i.e., positive reaction icons with negative 
messages) had a greater negative impact 
on Web users' behavioral intentions than 
the consistency effect (i.e., positive reaction 
icons with positive messages).

19

Emoji Identification 
and Emoji Effects on 
Sentence Emotionality 
in ASD-Diagnosed 
Adults and Neurotypical 
Controls. (2023)

ASD-Diagnosed 
Adults and 

Neurotypical 
Controls

Basic pattern Web-based 
survey

ASD-diagnosed participants rated 
otherwise neutral texts as more negative 
when presented with a sad emoji than NT 
participants. 
Although ASD-diagnosed and NT 
participants were similarly influenced by 
happy/positive emoji, ASD-diagnosed 
participants rated sentences + sad emoji 
more negatively than NT controls.

20

How do Individuals 
With and Without 
Traumatic Brain 
Injury Interpret 
Emoji? Similarities 
and Differences in 
Perceived Valence, 
Arousal, and Emotion 
Representation. (2023)

Recognizing 
facial emotions 
in persons with 
traumatic brain 

injury

Basic pattern Web-based 
survey

There are many similarities in the way 
people with traumatic brain injury and 
non-brain injured peers perceive emoji in 
isolation, with small differences in arousal 
ratings for only a minority of emoji.
Participants with traumatic brain injury 
rated their confidence in emoji labels as 
significantly lower than non-injured peers.

No. Article title (Year published) Research scenarios Analytical method Results

Synthesis study and content analysis of emoji in health research

1
Emojis and Emoticons in Health Care 
and Dermatology Communication: 
Narrative Review. (2022)

Healthcare and 
dermatology 

communication
Narrative review

Key subject areas that emerged from the investigation included 
the ability of emoji to improve communication within pediatric 
healthcare, enhance mood and psychological assessment 
or mental health screening in adults, develop interventions 
to improve patient medication adherence, complement novel 
means of public health and COVID-19 surveillance, and bolster 
dermatology-specific applications.

2

Are you really smiling? Display 
rules for emojis and the relationship 
between emotion management and 
psychological well-being. (2023)

Emotion management 
and psychological 

well-being
Web-based survey

Expressing emotions with emoji was associated with subjective 
well-being, whereas managing emotions with emoji was weakly 
associated with depressive symptoms.

3
COVID-19 and the gendered use 
of emojis on Twitter: Infodemiology 
study. (2020)

COVID-19 and the 
gendered use

A mixed method 
based on content 

analysis

There were many differences alongside discourses of men, 
women, and gender minorities when certain topics were 
discussed, such as death, financial and employment matters, 
gratitude, and health care, and several unique gendered emoji 
were used to express specific issues like community support.

4
Sentiment Analysis of Marijuana 
Content via Facebook Emoji-Based 
Reactions. (2018)

Reactions to 
Marijuana information Content Analysis Users responded to online information about marijuana in a 

way similar to the emotional valence of the emoji used.

5
Content Analysis of Emoji and 
Emoticon Use in Clinical Texting 
Systems. (2023)

Clinical texting 
communication Content Analysis

Emoji are used primarily to convey new and interactionally 
salient information. The majority functioned emotively, that is, 
conveyed the internal state of the sender, and served to open, 
maintain, or close communication.

6 Assessing personality using emoji: 
An exploratory study. (2017)

Personality 
assessment and 

mental health
Web-based survey

Emoji might be useful in psychological assessment for the 
study of personality traits, especially those with known 
connections to emotional expression and affect.
Emoji should be explored further as they have great potential 
to replace, at least in part, the traditional instruments to assess 
individual personality differences.
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No. Article title (Year published) Research scenarios Analytical method Results

7
How has the coronavirus (COVID-19) 
pandemic affected global emoji 
usage? (2021)

COVID-19 and the 
emoji usage pattern Content Analysis

The average usage of emoji by countries that are most affected 
by the pandemic dropped.
People associate emoji with a (comparatively) lighthearted 
conversation, whereas the pandemic calls for more serious 
expressions, where emoji may be inadequate.

8

Long Covid: Online patient 
narratives, public health 
communication and vaccine 
hesitancy. (2021)

COVID-19 Content Analysis

The use of emoji in the COVID-19 wave at different time 
periods is generally associated with sadness, crying, sarcasm, 
incredulity, and anxiety. Emoji frequency varied and diversified 
from one Emoji to another.

Emoji scale application in health communication

1
Health beliefs towards kefir correlate 
with emotion and attitude: A study 
using an emoji scale in Brazil. (2020)

Probiotic beverage 
selection and 

evaluation

Laboratory 
experiments

Valence and arousal were moderated by the health benefits 
of kefir. Positive emotions increased when participants were 
re-exposed to milk beverages with information (0%, 15%, 30%, 
and 50% m/v), while negative emotions decreased. 
This conclusion is based on the emotional associations of the 
emoji scale.

2

Measuring consumers’ product 
associations with emoji and emotion 
word questionnaires: Case studies 
with tasted foods and written stimuli. 
(2018)

Tasted foods 
and emotional 
associations

Questionnaire of a 
central location test

Overall, emoji questionnaires were more discriminative, with 
tasted foods and written stimuli.
For written stimuli describing negative consumption situations, 
emoji questionnaires performed better.

3

Development of the Emoji Faces 
Pain Scale and Its Validation on 
Mobile Devices in Adult Surgery 
Patients: Longitudinal Observational 
Study. (2023)

Adult patients who 
underwent surgery 
and mobile devices

A Delphi technique 
with web-based 

survey

A 6-level Emoji-FPS (Faces Pain Scale) was developed. 
Satisfactory validity and reliability of the Emoji-FPS were 
confirmed in patients who underwent perianal surgery.

4

The emoji current mood and 
experience scale: The development 
and initial validation of an ultra-brief, 
literacy independent measure of 
psychological health. (2022)

Mental health, 
wellbeing, resilience, 

and community 
connection

A cross-sectional 
online study and 

secondary validation

The studies reported provide robust initial evidence for the use 
of a short emoji-based tool with minimal literacy requirements 
for the measurement of a range of psychosocial domains 
including aspects of mental health, well-being, community 
connection, and resilience.

5

Development of an emoji-based 
self-report measurement tool to 
measure emotions elicited by foods 
in preadolescents. (2022)

Emotions in response 
to food products

Questionnaire 
development

An emoji-based self-report questionnaire with a food-specific 
emoji list was developed.
17 emoji pairs were associated with specific semantic and 
dimensional meanings.
The questionnaire can be used to study preadolescents’ 
emotions elicited by foods.

6
“Emoji, I can feel your pain”–Neural 
responses to facial and Emoji 
expressions of pain. (2021)

Event-related brain 
potential

Laboratory 
experiments

Emoji enable similar neural responses as faces in pain 
perception, even though they may not be as potent as 
human faces, especially during the late-stage social cognitive 
processing.

7
Development of novel emoji scale to 
measure patient-reported outcomes 
in cancer patients. (2018)

Patient-reported 
outcomes

Laboratory 
experiments

Emoji responses were significantly associated with validated 
measures of patient-reported outcomes; the ordinal emoji scale 
is negatively related to fatigue and positively related to physical 
well-being and emotional well-being.
92% reported that they would use the Emoji Scale again, and 
89% would recommend others to use the Emoji Scale.
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Appendix C. List of X (Twitter) Accounts

Name Account
Number of 
followers

Name Account
Number of 
followers

BNO News BNONews 452.9K NHS England NHSEngland 529.6K

Cancer Research UK CR_UK 338.6K NIH NHLBI nih_nhlbi 79.6K

China Daily ChinaDaily 4.1M Public Health Wales PublicHealthW 70.4K

CDC CDCgov 5.5M Science, Space & Robots science 835.7K

CDC Cancer CDC_Cancer 131.7K Spotlight on China spotlightoncn 37.4K

CDC Flu CDCFlu 859K Taizhou, City of Health TaizhouCity 4,113

HHS.gov HHSGov 1.4M TIME Health TIMEHealth 699.6K

DECRYPTO-PHARMACIST DeCryptopharm 5,596 U.S. FDA US_FDA 562.2K

FDA Minority Health and Health Equity FDAHealthEquity 15.3K UK Health Security Agency UKHSA 505.9K

FDA Tobacco FDATobacco 44.4K USA TODAY Health USATODAYhealth 332.9K

FDAWomen FDAWomen 76.7K WebMD WebMD 3M

Global Times globaltimesnews 1.8M WHO African Region WHOAFRO 312.4K

Health _HEALTH_ 114.7K World Health Organization (WHO) WHO 12.3M

MOHW of Taiwan MOHW_Taiwan 106.1K womenshealth.gov womenshealth 860.8K

NBC News Health NBCNewsHealth 972.4K 🔥Sugar or 🔥FAT drandyphung 48.8K

NCHS NCHStats 7,429
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