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Abstract

Background: Alcohol consumption in China poses significant public health challenges. Alcohol marketing has been shown to
increase public alcohol consumption, with social media platforms such as Douyin (TikTok in Mainland China) being among the
main channels for alcohol marketing.

Objective: This study aimed to analyze the thematic content of alcohol advertising on the Douyin platform and to explore the
factors influencing the popularity of these types of advertising.

Methods: Using data from the JINGDONG platform and alcohol industry reports, we identified 40 popular alcohol brands. For
each brand, we located their official Douyin accounts and selected the top 20 most-liked videos posted between November 1,
2020, and November 1, 2021. In total, 659 videos from 37 brands were collected for analysis. Two trained researchers independently
coded each video using a predefined codebook, which consisted of 7 sections and 20 items. Binary logistic regression was
conducted with the grouping of the number of likes as the dependent variable, and the marketing strategies and warning elements
of each video as independent variables.

Results: Among the 659 videos analyzed, 320 (48.6%) garnered more than 1000 likes. A significant portion of the videos was
direct advertisements (281/659, 42.6%) and short skits (255/659, 38.7%), with 56.0% (369/659) featuring characters engaging
in drinking-related behaviors or directly consuming alcohol. Additionally, many videos highlighted brand elements (510/659,
77.4%) and extended features (161/659, 24.4%). Cultural themes were also common, with 23.2% (153/659) of the videos promoting
the enjoyment of life and 6.8% (45/659) emphasizing balance in life. However, age restrictions were missing for 26.9% (177/659)
of the videos, and only 1.2% (8/659) included a health warning stating that “Drinking is harmful to health.” Certain marketing
strategies were significantly associated with greater video popularity, including the use of short skits (odds ratio [OR] 2.77, 95%
CI 1.42‐5.41), highlighting brand elements (OR 2.96, 95% CI 1.59‐5.51), and emphasizing life balance (OR 3.44, 95% CI
1.11‐10.66). In contrast, the presence of age restrictions (OR 0.32, 95% CI 0.15‐0.67) and explicit health warnings (OR 0.06,
95% CI 0.01‐0.84) were associated with lower popularity. The period from July to September and November was the peak
release period for alcohol advertisements on Douyin.

Conclusions: Alcohol marketing strategies on Douyin leverage experiential, brand-driven, collaborative, and cultural marketing
techniques to enhance video attractiveness and create alcogenic environments. Moreover, effective age restrictions and health
warnings are largely absent. It is essential to legislate and enforce stricter alcohol marketing regulations to reduce the health risks
associated with alcohol marketing.

(JMIR Infodemiology 2026;6:e74221)   doi:10.2196/74221
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Introduction

Alcohol consumption is a leading risk factor for the global
disease burden, which is associated with the risk of more than
200 diseases and injuries, causing approximately 3 million
deaths globally each year, accounting for 5.3% of all deaths [1].
There is growing evidence that the public’s alcohol consumption
could be influenced by “alcogenic environments,” which are
settings in which alcohol is easily accepted, available, and
affordable [2]. “Alcogenic environments” have been shown to
be associated with harmful drinking behaviors, including alcohol
addiction and underage drinking [3-5].

As an important part of the “commercial determinants of health,”
alcohol marketing is a key driver for creating an alcogenic
environment [2,5]. The alcohol industry often promotes products
through intensive advertising and even emphasizes the
“function” of drinking [3]. This marketing strategy of
widespread advertising could help enhance the acceptability
and normalization of alcohol consumption at both the individual
and community levels, resulting in an increase in the alcogenic
environment [5-8].

The widespread use of digital media has provided new channels
for alcohol marketing, such as websites, apps, and social media
[9,10]. Alcohol marketing on social media platforms has grown
rapidly over the past two decades, with the alcohol industry
reporting that alcohol marketing on social media platforms
(including YouTube and Facebook) has reached many more
consumers [11]. For instance, a previous study revealed that
music videos on YouTube conveyed approximately 10.06 billion
alcohol-related impressions to the British population [12].

As a country with high alcohol consumption, alcohol marketing
on social media in China is also severe [13]. The annual
advertising investment of the Chinese liquor industry has
exceeded 20 billion yuan (approximately US $3 billion), with
the goal of creating an all-media marketing platform combining
television, websites, and social media [14]. A Chinese alcohol
industry report in 2021 informed that 89% of alcohol consumers
received alcohol-related information through the internet, with
more than 30% coming from short video platforms such as
Douyin (TikTok in mainland China) [15].

Douyin, China’s leading short video platform with more than
800 million daily active users, is primarily youth-centric, with
60% of its users aged younger than 30 years [16]. It has become
a major hub for entertainment, social interaction, and marketing,
leveraging algorithm-based recommendations to help users
discover tailored content and enabling businesses to reach a
broad audience with creative campaigns. Under the “Chinese
liquor” tag, videos related to Chinese liquor on Douyin have a
total of 65.63 billion views, with the most popular video
receiving as many as 878,000 likes [17]. These videos feature
diverse drinking scenes and emotions, using promotional
strategies, such as collaborations with opinion leaders and brand
partnerships [18].

According to the attention-interest-desire-action (AIDA) model,
the consumer purchase decision-making process is characterized
by a progression through four stages [19]: attention, interest,

desire, and action. Previous research has demonstrated that
higher levels of alcohol social media marketing exposure are
associated with positive drinking expectancies and drinking
behaviors [20,21], confirming that the AIDA model can be used
to explain alcohol advertising exposure, where attention attracted
by alcohol advertisements can translate into drinking behavior.
However, regarding the “A (attention)” and “I (interest)”
components of the AIDA model, likes can be viewed as a
preliminary quantitative indicator of successful “interest”
capture, and it remains unclear from previous research what
types of alcohol-related social media advertisements effectively
capture audience attractiveness.

The World Health Organization (WHO) has called for
interventions to reduce the alcogenic environment, and the key
interventions include restrictions on alcohol marketing [2].
However, China lacks comprehensive regulations governing
social media alcohol advertising. It is essential to determine the
marketing strategies of alcohol products to formulate more
comprehensive regulations and supervision measures.

This study aimed to identify the marketing strategies of alcohol
advertisements and the placement of warnings on the Douyin
platform, the factors associated with the attractiveness of those
alcohol advertisements, and the time trend of these alcohol
videos. These findings may contribute to extending the
application of the AIDA model in social media alcohol
advertising, with a specific focus on exploring the mechanisms
through which different types of alcohol marketing strategies
facilitate the transition from the “attention” to the “interest”
stage. These findings are also expected to provide policymakers
with insights into how alcohol products are promoted and
marketed on social media, which is crucial for enhancing the
regulation of alcohol marketing.

Methods

Sampling and Data Collection
In 2021, the size of the online market for alcohol in China
reached 136.31 billion yuan [22], of which JINGDONG [23]
was one of the main Chinese e-commerce platforms. The sales
rankings of alcohol brands on JINGDONG can reflect the
popularity of those brands. By reviewing alcohol industry
reports, we categorized the alcohol currently sold in China into
six groups: Chinese liquor (spirits), beer, wine, yellow rice wine,
fruit wine, and premixed cocktails. On the basis of this
classification, we determined the alcohol brands for this study
as follows:

• Database A: According to retail data from the JINGDONG
platform in 2021, the top 5 alcohol brands in each category
were selected, resulting in a total of 30 brands representing
popular choices across all age groups. These brands
represent products commonly purchased by general
consumers.

• Database B: In addition to the brands aforementioned, some
new brands are very popular among young people and
women but lack large sales records. We identified the 10
most popular brands targeting these demographics by
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reviewing industry reports on alcohol consumption by
young people and women.

• Combining databases A and B, a total of 40 brands were
included in the study. We then identified the official Douyin
accounts for each brand. Three brands did not have official
Douyin accounts, leaving 37 brands for inclusion (Table
1). Given the similar formats of Douyin advertisements
within the same brand and for the feasibility of the study,
we selected the top 20 most-liked videos from each account
that were released between November 1, 2020, and
November 1, 2021. For brands that had released fewer than

20 videos in the past year, all available videos were
included. The selection of 2021 as the data collection
window was based on a key transition in Douyin’s
commercialization process: before 2020, Douyin’s strategy
focused primarily on user acquisition, while from 2020
onward, its commercialization accelerated, with the platform
achieving the top position in domestic advertising revenue
that same year [24]. This makes 2020‐2021 a suitable
period for examining the marketing strategies of alcohol
brands during the platform’s commercialization push. In
total, 659 videos were collected for further analysis.

Table . Samples of alcohol brands in this study.

BrandsCategories

MOUTAI, WuLiangYe, Luzhou Laojiao, Yanghe, Fen Jiu, and Jiang Xi-
aobai

Chinese liquor

Budweiser, Tsingtao, Snowflake, Yanjing, Harbin, and CoronaBeer

Guyuelongshan, Kuaijishan, Jimo rice wine, Nverhong, MIK, Suzhou
Qiao

Yellow or rice wine

Penfolds, Greatwall, Jacob’s Creek, Lafite, Chateau Monlot,
Changyu/Torre Oria

Wine

Jin liquor, Jinro, UMEET, Huatian Xiangz, RIO, Breezer, Power Station,
Jiushilang

Fruit wine or preconditioning of cocktails

Absolut Vodka, Bacardi, Johnnie Walker, Ballantine, and HennessyImported liquor

Coding Method
Codebook development was a top-down or bottom-up process.
This process included the following phases. First is the top-down
phase—reviewing the previous studies and the related
advertising marketing reports [9,25,26], which allowed us to
identify the marketing strategies used by official alcohol
accounts on Douyin. Afterward, a preliminary framework of
the codebook was developed with 8 main dimensions, including
basic information, content presentation, scene setting, brand
and product appeal, promotion strategy, emotion, culture, and
warning (Multimedia Appendix 1). Second is the bottom-up
phase—reviewing 20 randomly selected videos of official
alcohol accounts on Douyin, which helped us identify the
strategies that were undetermined in the preliminary framework.
Accordingly, we enriched the codebook with subdimensions
derived from the video content, including the specific form of
the presentation, the characters’ drinking action, the scene, the
product promotion strategy, the emotional tone, the cultural
appeal, and different types of warnings. Third, 20 videos were
randomly selected from the remaining samples for retested
coding to verify the applicability of the current codebook. The
resulting codebook consisted of 8 sections with 19 items,
including basic information, content presentation, scene setting,
brand and product appeal, promotion strategy, emotion, culture,
and warning (Table 2).

Apart from the aforementioned elements, this research also
collected the like counts of each video as the variable of video
attractiveness. As 1000 is close to the median number of likes
(Median=870, IQR: 135-7612), we categorized the number of
likes into a high likes group and a low likes group using 1000
as the cutoff point.

The content analysis of the alcohol-related video started in
December 2021 and took 1 month in total. A total of 659 videos
were monitored. A total of 3 public health researchers
participated in the coding work, and all researchers received
training to unify the coding standards before the start of coding.
After the training, the consistency of the researchers when
coding the same video reached a kappa value of 92.8%,
indicating a high level of consistency in their coding standards.

The specific coding work was conducted via an online
questionnaire platform “Wenjuanxing.” The codebook was
preentered into the platform and presented in the form of choice
questions. Researchers selected the corresponding options on
the online questionnaire platform while viewing Douyin videos.
All videos were downloaded to local computers and coded
independently by 2 researchers. If there were inconsistencies,
the 2 researchers were required to rereview the video to confirm
it. If they still failed to reach an agreement, the third researcher
was involved in the discussion to reach a consensus.
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Table . Coding book of alcohol videos on the Douyin platform.

Definition or exampleDimensions, variable, and category

Basic information

    Durations

—a        ≤30

—        31-60

—        ≥61

    Brand category

Brands from database A        Traditional

Brands from database B        New

Content presentation

    Form of presentation

A direct promotional message aimed at selling a product        Advertisement

A brief video performance using theatrical elements        Short skit

Short-form documentaries        Vlog

The clips from film and TV shows        Film and TVb show excerpts

Other forms        Other

    Characters’ drinking action

No characters appear        No characters and no drinking behavior

Characters do not touch alcohol products        Characters appear without drinking behavior

Characters hold alcohol glasses or pour alcohol and clink glasses        Characters appear with drinking-related behavior

Characters drink alcohol directly        Characters appear with drinking behavior directly

Scene setting

Contain scenes of drinking alone    Drinking alone

Contain scenes of drinking at parties    Party

Contain scenes of natural scenery    Natural scenery

Contain scenes of cultural or sports activities    Cultural or sports activities

Brand and product appeal

Contain brand name, brand logo, or brand mascot    Brand elements

Contain product name or product logo    Product elements

Contain information about the odor, color, taste, and materials of the
product

    Intrinsic product features

Contain information about the origin, production process, vintage, and
creative drinking methods

    Extended product features

Promotion strategy

    Product promotion strategy

Invite celebrities to endorse        Key opinion leaders

Collaborate with other brands to promote        Cross-border brand cooperation

Engage with the audience to attract fans        Interaction with audience

—        Not mentioned

Contain cues that refer to women’s interests, such as flowers, perfume    Cues refer to women’s interests

Contain cues that refer to youth interests, such as cartoons, cosplay    Cues refer to youth’s interests

Emotion

    Emotional tone
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Definition or exampleDimensions, variable, and category

A favorable or optimistic emotion conveyed in the video, such as pleasure,
moving

        Positive

An emotion neither leans positive nor negative, such as calmness        Neutral

An unfavorable or unpleasant emotion conveyed in the video, such as
sadness, loss

        Negative

Culture

    Cultural appeal

Highlighting the alcohol’s history, heritage, and tradition        Historical inheritance

Emphasizing drinking as a way to celebrate the holiday        Festival celebration

Emphasize the philosophical concept of balance in life gained through
drinking

        Balance in life

Drinking symbolizes ambition and striving for success        Ambition and striving

Emphasizing drinking as a way to enjoy life        Enjoy one’s life

—        Not mentioned

Warning

    Age restriction

Contain age restrictions, such as “minors under the age of 18 are prohibited
from drinking alcohol”

        Yes or no

    Health warnings

Contain health warning related to “drinking is harmful to health”        Drinking is harmful to health

Contain health warning related to "please drink responsibly”        Please drink responsibly

—        Not mentioned

aNot applicable.
bTV: television.

Statistical Analysis
Frequencies and proportions are reported for the basic
information, the marketing elements, and the warnings of
Douyin videos. Chi-square tests were conducted to examine the
association between different marketing strategies and the
grouping of like counts, as well as the association between the
warnings in videos and the grouping of like counts. As the
dependent variable, “grouping of like counts,” is a binary
variable, we conducted a binary logistic regression, with the
low-likes group serving as the reference. The marketing
elements and warning elements of each video, which were
recorded through coding, served as the independent variables.
The enter method was adopted for the model to explore the
factors affecting the popularity of Douyin videos among the
public.

Adjusted odds ratios (ORs) and their 95% CIs were used to
quantify the effects. To evaluate the model’s goodness of fit,
the Nagelkerke R² was used to determine the explanatory power
of the model. To investigate the seasonal variations in Douyin
videos, this study compiled the release times of the sampled
videos and generated a scatter plot depicting the monthly
distribution of video releases. IBM SPSS software (version
20.0) was used to carry out all the analyses.

Ethical Considerations
According to Article 32 of China’s National Health Commission,
Ministry of Education, and Ministry of Science and Technology
Document No. 4 in 2023 “Notice on Issuing the Measures for
Ethical Review of Human Life Science and Medical Research,”
research using legally obtained publicly available data, data
generated through observation without interfering with public
behavior, or anonymized information data is exempt from ethical
review [27]. This study uses legally accessible public data from
social media platforms, involves no individual user data, and
does not interfere with public behavior. Therefore, this study
qualifies for an exemption from ethical review.

Results

The Marketing Strategies of Alcohol Advertisements
and the Placement of Warnings
Among the 659 Douyin videos analyzed, the number of likes
ranged from 2 to 440,000, with a median of 870 (IQR:
135-7612). Using 1000 likes as the cutoff point, 320 videos
(48.6%) were classified as high-liked videos, with more than
1000 likes, whereas 339 videos (51.4%) were classified as
low-liked videos, with fewer than 1000 likes.

Most videos were presented as advertisements (n=281, 42.6%)
and short skits (n=255, 38.7%), with 56.0% (n=369) of the
characters engaging in drinking-related behavior or drinking
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directly. The most frequent scenes were parties (n=170, 25.8%)
and natural scenery (n=112, 17.0%). A total of 254 (38.5%)
videos showed the product’s intrinsic features, such as taste and
odor, whereas 161 (24.4%) videos highlighted extended features,
such as creative ways of mixing and drinking Rio cocktails with
Sprite. Some videos conveyed drinking-related culture, mainly
including enjoying one’s life (n=153, 23.2%) and historical
inheritance (n=65, 9.9%). For example, “Rainy days go better

with blueberry wine” and “Tradition is our unwavering
craftsmanship” (Figure 1).

Additionally, 36.6% (n=241) of the videos included elements
favored by women, such as flowers and perfume, and 16.1%
(n=106) contained elements appealing to teenagers, including
e-sports and anime. However, not all videos included age
restrictions (n=482, 73.1%), and only 1.2% (8/659) contained
health warnings “Drinking is harmful to health” (Table 3).
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Figure 1. Screens depicting the marketing strategy for alcohol advertisements on the Douyin platform. (A) Use of a short skit. (B) Creative method of
drinking the product (adding grapefruit sauce to a cocktail). (C) Use of key opinion leaders. (D) The promotion of a life balance philosophy (drinking
is a time management philosophy that balances patience and happiness).
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Table . Characteristics comparison of alcohol videos with different popularities.

P valueChi-square (df)High likes, n (%)Low likes, n (%)Values, n (%)Dimensions, variable,
and category

Basic Information

.00212.1 (2)    Durations

156 (48.8)184 (54.3)340 (51.6)        0-30

63 (19.7)87 (25.7)150 (22.8)        31-60

101 (31.6)68 (20.1)169 (25.6)        >60

.0029.6 (1)    Brand category

165 (51.6)134 (39.5)299 (45.4)        New

155 (48.4)205 (60.5)360 (54.6)        Traditional

<.001161.6 (5)    Alcohol category

76 (23.8)42 (12.4)118 (17.9)        Chinese liquor

103 (32.2)8 (2.4)111 (16.8)        Beer

23 (7.2)80 (23.6)103 (15.6)        Wine

21 (6.6)53 (15.6)74 (11.2)        Imported liquor

65 (20.3)69 (20.4)134 (20.3)        Fruit wine or pre-
conditioning of cock-
tails

32 (10.0)87 (25.7)119 (18.1)        Yellow or rice
wine

Content presentation

.117.6 (4)    Form of presentation

134 (41.9)147 (43.4)281 (42.6)        Advertisement

133 (41.6)122 (36.0)255 (38.7)        Short skit

13 (4.1)7 (2.1)20 (3.0)        Film and televi-
sion show excerpts

28 (8.8)42 (12.4)70 (10.6)        Vlog

12 (3.8)21 (6.2)33 (5.0)        Other

<.00128.1 (3)    Characters’ drinking action

27 (8.4)79 (23.3)106 (16.1)        No characters and
no drinking behavior

92 (28.8)92 (27.1)184 (27.9)        Characters appear
without drinking behav-
iors

146 (45.6)119 (35.1)265 (40.2)        Characters appear
with drinking-related
behaviors

55 (17.2)49 (14.5)104 (15.8)        Characters appear
with drinking behav-
iors

Scene setting

.083.1 (1)    Drinking alone

40 (12.5)59 (17.4)99 (15.0)        Yes

280 (87.5)280 (82.6)560 (85.0)        No

<.00116.0 (1)    Party

105 (32.8)65 (19.2)170 (25.8)        Yes

215 (67.2)274 (80.8)489 (74.2)        No
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P valueChi-square (df)High likes, n (%)Low likes, n (%)Values, n (%)Dimensions, variable,
and category

.450.6 (1)    Natural scenery

58 (18.1)54 (15.9)112 (17.0)        Yes

262 (81.9)285 (84.1)547 (83.0)        No

.063.5 (1)    Cultural or sports activities

44 (13.8)31 (9.1)75 (11.4)        Yes

276 (86.3)308 (90.9)584 (88.6)        No

Brand and product appeal

<.00145.9 (1)    Brand elements

284 (88.8)226 (66.7)510 (77.4)        Yes

36 (11.3)113 (33.3)149 (22.6)        No

.162.0 (1)    Product elements

185 (57.8)214 (63.1)399 (60.5)        Yes

135 (42.2)125 (36.9)260 (39.5)        No

<.00148.2 (1)    Intrinsic product features

80 (25.0)174 (51.3)254 (38.5)        Yes

240 (75.0)165 (48.7)405 (61.5)        No

<.00128.0 (1)    Extended product features

49 (15.3)112 (33.0)161 (24.4)        Yes

271 (84.7)227 (67.0)498 (75.6)        No

Promotion strategy

<.00122.7 (3)    Product promotion

39 (12.2)14 (4.1)53 (8.0)        Key opinion lead-
ers

9 (2.8)23 (6.8)32 (4.9)        Cross-border
brand cooperation

9 (2.8)3 (0.9)12 (1.8)        Interaction with
audience

263 (82.2)299 (88.2)562 (85.3)        Not mentioned

.044.4 (1)    Cues refer to women’s interests

130 (40.6)111 (32.7)241 (36.6)        Yes

190 (59.4)228 (67.3)418 (63.4)        No

<.00120.5 (1)    Cues refer to teenagers’ interests

109 (34.1)63 (18.6)172 (26.1)        Yes

211 (65.9)276 (81.4)487 (73.9)        No

Emotion

.223.0 (2)    Emotional tone

135 (42.2)128 (37.8)263 (39.9)        Positive

164 (51.3)195 (57.5)359 (54.5)        Neutral

21 (6.6)16 (4.7)37 (5.6)        Negative

Culture

<.00140.4 (6)    Cultural appeal

22 (48.8)43 (12.7)65 (9.9)        Historical inheri-
tance

JMIR Infodemiology 2026 | vol. 6 | e74221 | p.10https://infodemiology.jmir.org/2026/1/e74221
(page number not for citation purposes)

Zhao et alJMIR INFODEMIOLOGY

XSL•FO
RenderX

http://www.w3.org/Style/XSL
http://www.renderx.com/


P valueChi-square (df)High likes, n (%)Low likes, n (%)Values, n (%)Dimensions, variable,
and category

14 (6.9)35 (10.3)49 (7.4)        Festival celebra-
tion

37 (4.4)8 (2.4)45 (6.8)        Balance in life

16 (19.7)17 (5.0)33 (5.0)        Ambition and
striving

63 (11.6)90 (26.5)153 (23.2)        Enjoy one’s life

12 (5.0)9 (2.7)21 (3.2)        Gift-giving cul-
ture

156 (3.8)137 (40.4)292 (44.5)        Not mentioned

Warning

<.00119.4 (1)    Age restriction

209 (65.3)273 (80.5)482 (73.1)        Yes

111 (34.7)66 (19.5)177 (26.9)        No

<.00117.0 (1)    Health warnings

2 (0.6)6 (1.8)8 (1.2)        Drinking is harm-
ful to health

18 (5.6)50 (14.7)68 (10.3)        Please drink re-
sponsibly

300 (93.8)283 (83.5)583 (88.5)        Not mentioned

The Factors Associated With the Attractiveness of
Alcohol Advertisements
Compared with videos from traditional brands, videos from
new brands were more likely to receive more likes (OR 1.759,
95% CI 1.041‐2.972). Compared with Chinese liquor videos,
beer videos garnered more likes (OR 11.310, 95% CI
3.130‐40.873), whereas wine, imported liquor, and yellow or
rice wine videos received fewer likes (OR 0.171, 95% CI
0.076‐0.385; OR 0.172, 95% CI 0.039‐0.753; and OR 0.077,
95% CI 0.030‐0.195).

Compared with direct advertisements, videos presented as short
skits were more likely to receive likes (OR 2.768, 95% CI
1.417‐5.406). Videos conveying the culture of “balance in
life” received more likes (OR 3.442, 95% CI 1.112‐10.660).
Additionally, videos that displayed brand-related information
were more attractive (OR 2.962, 95% CI: 1.594‐5.507),
whereas those showcasing product elements or intrinsic features
garnered fewer likes (OR 0.506, 95% CI 0.309‐0.828; and OR
0.485, 95% CI 0.284‐0.830). Furthermore, videos with age
restrictions and the health warning “Drinking is harmful to
health” tended to receive fewer likes (OR 0.319, 95% CI
0.153‐0.668; OR 0.063, 95% CI 0.005‐0.839). The total
Nagelkerke R² of this logistic regression was 0.561 (Figure 2).
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Figure 2. Multivariate logistic regression of popularity of alcohol-related videos. OR: odds ratio.

Temporal Trend of Alcohol Video Releases on Douyin
The period from July to September of that year was the peak
season for alcohol advertisements on Douyin, with the highest

monthly number reaching 85. In addition, a release peak for
Douyin alcohol videos was recorded in November, with the
number reaching 75 (Figure 3).
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Figure 3. Distribution of Douyin alcohol advertisement release times.

Discussion

Principal Findings
To the best of our knowledge, this is the first study to analyze
the thematic content of alcohol advertising on the Douyin
platform. Through the analysis of 659 Douyin videos, we
identified several alcohol marketing strategies, including diverse
forms of presentation, highlighting the brand elements and
incorporating cultural elements into the videos. In addition, we
explored the factors influencing the popularity of those videos
and reported that the use of several marketing approaches was
positively correlated with the attractiveness of the videos. All
these alcohol marketing practices may accelerate public alcohol
consumption through enhancing alcogenic environment. These
findings emphasize the urgent need for strong policy formulation
and enforcement to reduce the negative influence of alcohol
marketing on social media platforms.

Alcohol Types and Temporal Trends
According to the results, beer advertisements were more popular
than Chinese liquor advertisements, whereas wine, imported
liquor, and rice or yellow wine advertisements received less
attention. We speculate that this is due to the high overlap
between the characteristics of the beer-consuming audience and
Douyin users. According to the Douyin user portrait report, the
main audience of Douyin consists of young people aged 19 to
30 years from non–first-tier cities [28]. Chinese youth primarily
prefer beer, followed by Chinese liquor, whereas wine, imported
liquor, and yellow wine are far less popular [29]. The temporal
trend of Douyin alcohol videos also reflects young Chinese
people’s preferences. Unlike the traditional peak season of
Chinese liquor during the Spring Festival season (December to
February) [30], alcohol advertisements on Douyin are heavily

launched during the summer vacation period (July to September)
as well as the month of the Double 11 Shopping Festival to
cater to young people’s demand for beer consumption. As in
previous studies, all these factors indicate that social media
platforms such as Douyin have become popular alcohol
marketing channels targeting youth [31-33].

Alcohol Marketing Strategies on Douyin
The first alcohol marketing strategy on the Douyin platform is
experiential marketing, a prime example of which is the
utilization of short skits [34]. Unlike traditional advertising,
these skits occur within an entertainment context, becoming
part of an experience that immerses the viewer in the storyline
[35]. This approach may blur the lines between audiences’
personal lives and commercial messages while frequently
depicting alcohol-related behaviors, which may encourage
higher drinking frequency among viewers [31,36,37]. Another
marketing strategy is brand marketing, which emphasizes brand
elements such as the logo or mascot, rather than simple
introductions of products. These elements could convey brand
emotions and values, prompting people to hold a positive
attitude toward a brand or product, thus increasing the
probability of purchasing [38,39]. Brand marketing is not only
common in China but has also been validated by previous
studies as one of the prevalent strategies in global alcohol
marketing [40].

The third strategy is collaborative marketing, in which the
involvement of celebrities becomes the main strategy. Positive
characteristics associated with the celebrity can be transferred
to the product. In particular, the celebrity endorsement of young
people could increase their recollection of drinking images
[32,41]. In addition, many alcohol brands choose to collaborate
with other brands or activities, including the National Basketball
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Association and music festivals, which could also broaden their
audience beyond traditional alcohol consumers. The last strategy
is cultural marketing. Many alcohol brands incorporate cultural
elements into their promotions [42]. Similar to previous studies,
this is also the most commonly used marketing strategy in
alcohol advertisements on Chinese television [43]. Previous
studies have demonstrated that adapted cultural value appeals
are more persuasive and attractive in advertisements [44]. On
the other hand, alcohol advertising could further strengthen the
“alcohol culture,” enhance the alcogenic environment, and
ultimately promote alcohol consumption.

This study extends the application of the AIDA model to alcohol
advertising on the Douyin platform. Multivariate analysis
revealed that when audiences are exposed to alcohol videos
using experiential, brand, collaborative, and cultural marketing
strategies, these videos are more likely to gain audience likes,
thereby facilitating the transition from “attention” to “interest.”
To prevent the transition of audience attention to purchasing
action, reducing the use of these marketing strategies in alcohol
videos is crucial, thereby limiting the formation of “interest.”

Age Restriction and Health Warning
Notably, many videos include cues related to teenagers’
interests, such as idols, cartoons, and e-sports. Although there
is currently no regulation explicitly requiring alcohol
advertisements to include age restriction warnings, Douyin’s
platform policy clearly mandates that alcohol advertisements
must contain warnings such as “Users under the age of 18 are
prohibited from purchasing this product.” [45] However, not
all videos contain those age restriction signs. Although the
presence of age restrictions may reduce the number of likes, the
actual effectiveness of these restrictions remains unclear. It is
generally easy to access social media platforms, and even
children younger than 13 years can “legally” use social media
and view alcohol advertisements, despite these age restrictions
in place [46]. It is urgent to standardize the “teenage mode” on
these social media platforms to mitigate the influence of alcohol
marketing on teenagers.

Moreover, the lack of health warnings on social media platforms
is a serious issue. Only 11.5% of the videos include any form
of health warning, and most of these are ambiguous messages,
“drink responsibly.” In fact, “drink responsibly” messages are
associated with increased alcohol consumption [47]. This is
because such messages tend to enhance a prodrinking social
norm. When “responsible drinking” messages are placed in
alcohol advertisements, the alcohol industry can give the
impression of fulfilling corporate responsibility without
decreasing sales [48,49]. As reported in previous studies, only
explicit health warnings that inform consumers about the
carcinogenic effects of alcohol have a significant effect, rather
than ambiguous messages [49]. Consequently, the 2022‐2030
WHO Global Alcohol Action Plan has called for ensuring that
the labeling of alcoholic beverages is appropriate [50] and that
essential health protection information is displayed.

Policy Implications
Although China’s Advertising Law stipulates that all alcohol
advertisements must not encourage drinking, depict drinking

behaviors, or emphasize the functional benefits of alcohol
consumption, and additionally prohibits the dissemination of
alcohol advertisements through mass media targeting minors
[51], alcohol marketing remains highly prevalent on social
media platforms such as Douyin, where minors can still be
easily exposed to such content. This suggests that deficiencies
in both the legal provisions on alcohol advertising and their
enforcement remain.

With respect to laws governing alcohol advertising, first, the
definition of alcohol advertising should be refined to cover not
only direct advertisements but also embedded stealth advertising,
such as short skits and placements. Thus, legislative restrictions
should include a comprehensive ban on all forms of alcohol
commercial communication, recommendation, or activity. While
these factors may not directly encourage drinking, they could
help enhance the alcogenic environment. Moreover, the
definition of “media targeting minors” remains ambiguous,
making it possible for minors to be exposed to alcohol
advertisements through general-audience channels, especially
social media [43]. It is imperative to either explicitly prohibit
alcohol advertising on social media or establish a robust
“teenage mode.” With respect to age restriction warnings and
health warnings for alcohol advertising, mandatory regulations
should not be limited to platforms such as Douyin but must be
incorporated into advertising laws and strictly enforced. Finally,
health warnings should be provided to avoid vague expressions
such as “drink responsibly” and instead provide specific
examples of the health risks associated with alcohol
consumption.

With respect to law enforcement, the responsibility for
monitoring and enforcing the existing regulations on advertising
in China lies primarily with only the current commercial
administrative department. In the future, other administrative
departments, including health, food, and drug departments,
could also participate to establish a comprehensive enforcement
network [21]. Previous studies have demonstrated that the low
penalties in the case of violation and the lack of effective
detection are also key factors hindering its effective enforcement
[21]. Enhancing penalty severity, improving regulatory channels,
and encouraging public participation in supervision can
significantly strengthen the enforcement of the law. With
comprehensive legislation and implementation of restrictions,
reducing the alcogenic environment caused by alcohol marketing
is among the most cost-effective ways.

Limitations
The data collection period for this study (2021) may present
certain limitations. With the rapid evolution of the digital
marketing environment, the promotional strategies of alcohol
brands on social media platforms, such as Douyin, may have
become more covert and innovative. In recent years, emerging
approaches such as algorithm-driven personalized content
placement, interactions with virtual spokespersons, and
cross-platform integrated marketing campaigns have increased
in prevalence. These strategies are often integrated more deeply
into users’ everyday browsing experiences, further blurring the
boundary between commercial promotion and organic content.
Future monitoring of alcohol advertising should focus on such
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covert marketing techniques to mitigate the potential impact of
alcogenic environments.

There are also several limitations of this study. First, this study
only gathered alcohol advertisements from Douyin over a 1-year
period, failing to gather data over an extended period to assess
the changing trends in marketing strategies over the years.
Future studies could conduct longer-term longitudinal research
to analyze temporal trends of marketing strategies in alcohol
advertising. Second, like counts were used as the only variable
representing popularity. The specific expressions and
interactions of the audience in the comment section were not
included and need further exploration. Despite these limitations,
this study lays a foundation for future research on alcohol
marketing content on Chinese social media platforms and
provides evidence for strengthening the regulation of alcohol
marketing on social media platforms.

Conclusions
In conclusion, this study summarized several alcohol marketing
strategies on the Douyin platform, including experiential
marketing, brand building, cross-border collaboration, and
cultural connection. These strategies may enhance video
attractiveness and appeal to teenagers, serving as key factors in
transforming “attention” into “interest” (2 basic elements in the
AIDA model) of alcohol advertisements. However, effective
age restrictions and explicit health warnings are rarely shown
in these alcohol-related Douyin videos. Urgent actions should
include closing existing legal loopholes, such as refining the
definition of alcohol advertising, strengthening protections for
minors, and requiring specific health warnings, along with
enhancing multiagency collaboration and imposing stricter
penalties to decrease the alcogenic environment.
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Abstract

Background: Diabetic retinopathy (DR) is a leading cause of vision loss, particularly in the Middle East. With the rise of online
health information, many patients turn to the internet for knowledge about health conditions. However, the accuracy and quality
of this information can be questionable, particularly in languages other than English.

Objective: We sought to evaluate the quality and reliability of Arabic websites on DR to address this knowledge gap and
improve patient care.

Methods: The first 100 Arabic search results for DR were examined on Google, focusing on patient education websites in
Arabic. Content was assessed using a 20-question model, quality was evaluated with the DISCERN instrument, and reliability
was measured using the Journal of the American Medical Association (JAMA) benchmark. Two independent raters conducted
evaluations, and data were analyzed with SPSS (IBM Corp). Descriptive statistics were used for website characteristics, and the
first 10 Google web pages were compared to others using bivariate analysis with a significance level of P<.05.

Results: A Google search yielded 178,000 websites, and the first 100 were examined, with 29 meeting inclusion criteria. Most
were hospital or medical center sites (n=20, 69%). The DISCERN assessment showed a low mean score of 36.59(SD 9.32) out
of 80 points, with most rated “poor” or “very poor.” The JAMA benchmarks indicated low reliability, with 62% (18/29) failing
to meet any criteria.

Conclusions: This study identified significant failings in the content, quality, and reliability of Arabic websites on diabetic
retinopathy, highlighting the need for stronger evidence-based online resources focused on early disease prevention.

(JMIR Infodemiology 2026;6:e70514)   doi:10.2196/70514

KEYWORDS

diabetic retinopathy; diabetes; online health information; arabic content; reliability; internet; online; quality; retinopathy; website;
JAMA; DISCERN; health education; Journal of the American Medical Association

Introduction

Diabetic retinopathy (DR) is a major microvascular complication
of diabetes mellitus, and it is considered one of the primary
causes of permanent vision loss in adults and older individuals
across the globe [1]. According to the World Health
Organization, the Eastern Mediterranean region has the highest
prevalence of diabetes mellitus worldwide. Moreover, it is
estimated that DR cases are reaching up to 31% in the Eastern
Mediterranean region, which is considered to be higher than
the other regions on the globe [2].

Since online-based medical health information has become
easily accessible to the population, it facilitates the searching
and understanding of disease symptoms, risk factors, and
treatment choices. It has been implemented that browsing the
internet for health information has become a widespread part

of the daily routine of individuals of all ages [3]. Interestingly,
in today’s digital age, online search engines are the first resource
for almost 75% of patients for medical conditions [4]. People
tend to seek medical online information due to the low costs,
being less time-consuming, and anonymity; however, online
literature can provide mixed results that can be true or
misleading, and this can be due to multiple factors, such as the
accuracy, readability, and quality of the reported information
[5]. Patients are increasingly using the internet to find
health-related information that could influence medical
decisions; however, there is a risk of encountering commercially
influenced content. Hence, these findings indicate that the online
information available on DR may not offer sufficient guidance
for medical purposes [6].

The quality of online-based ophthalmological diseases was
evaluated by several studies. Unfortunately, only a few studies
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have documented the quality and reliability of the online content
of DR [6]. The studies conducted so far have mainly centered
on health-related material available in English, overlooking the
need to evaluate the reliability and quality of online information
in other languages. It must be mentioned that the main spoken
language in the Middle East, which encounters a high rate of
DR cases, is Arabic [7,8]. Due to the lack of highly standardized
literature on online health content about DR in Arabic, this study
seeks to address this gap by conducting a qualified evaluation
of Arabic-language websites focusing on DR.

Methods

Study Aim, Design, and Setting
This cross-sectional website analysis was designed to evaluate
the reliability and quality of Arabic online information about
DR. Google.com, the most widely used search engine
worldwide, held a 90.29% market share in Asia and a 97.19%
market share in Africa as of May 2024. Arabic-speaking
countries in the Middle East span both continents. For example,
Saudi Arabia has a market share of 95.60% while Egypt has
97.38% [9]. The engine was used on May 1, 2024, to search for
the Arabic term for DR, “                    ,” in incognito mode using
a new account to avoid browser bias. The first 100 search results

were examined, simulating a patient’s or a general reader’s
search behavior.

Inclusion and Exclusion Criteria
Websites were included if they were written primarily in Arabic
and focused on providing educational content about DR for
patients or the general public. Eligible websites were required
to contain written text that addressed DR-specific topics, such
as causes, symptoms, diagnosis, treatment options, and
preventive strategies. The inclusion was limited to the first 100
search results to reflect typical patient behavior when searching
for online health information.

Websites were excluded if they were not written in Arabic,
targeted health care professionals (such as academic articles or
clinical guidelines), or consisted solely of multimedia content
like videos or audio recordings without accompanying text. In
addition, websites that required login credentials, subscription
access, or were otherwise inaccessible were excluded. Duplicate
URLs among the first 100 search results were also removed.
Finally, websites with irrelevant content, such as general
diabetes pages lacking specific focus on DR, social media posts,
news articles, blogs, forums, or advertisements, were excluded.
The searching process is further illustrated in Figure 1.

Figure 1. Flowchart of the search process and results.

Table 1 exhibits the list of websites eligible for evaluation. Some
websites, such as Mayo Clinic, have identical URLs in different
languages but automatically localize content to Arabic. Websites
were classified into four main categories: hospitals and medical

centers, health portals (websites dedicated to health information),
commercial (websites selling a service or product), and nonprofit
organizations.
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Table . Websites eligible for evaluation.

URLWebsite nameWebsite type

https://www.mayoclinic.orgMayo Clinic [10]Nonprofit organization

https://www.webteb.comWebteb [11]Health portals

https://www.msdmanuals.comMSD Manuals [12]Health portals

https://altibbi.comAltibbi [13]Commercial

https://www.clevelandclinicabudhabi.aeCleveland Clinic Abu Dhabi [14]
https://www.msdmanuals.com

Hospitals and medical centers

https://icrcat.comInstitut Català De Retina [15]Hospitals and medical centers

https://www.barraquer.comBarraquer UAE Eye Hospital [16]Hospitals and medical centers

https://www.dunyagoz.comDünyagöz [17]Hospitals and medical centers

https://www.bangkokhospital.comBangkok Hospital [18]Hospitals and medical centers

https://www.medcare.aeMed Care [19]Hospitals and medical centers

https://www.nweyes.comNorthwest Eye Surgeons [20]Hospitals and medical centers

https://www.drhaifaeyehospital.comDr. Haifa Eye Hospital [21]Hospitals and medical centers

https://pep.kkesh.med.saKing Khaled Eye Specialist Hospital [22]Hospitals and medical centers

https://www.royalspanishcenter.comRoyal Spanish Center [23]Hospitals and medical centers

http://www.jgemc.comJgemc [24]Hospitals and medical centers

https://www.vezeeta.comVezeeta [25]Commercial

https://www.ilajak.comIlajak [26]Commercial

https://www.drmahmoud-hassaan.comDr Mahmoud Hassaan [27]Hospitals and medical centers

https://www.eyecitycenter.comEye City Center [28]Hospitals and medical centers

https://www.ghc.saGulf Health Council [29]Nonprofit organization

https://www.elconsolto.comElconsolto [30]Health portals

https://alkahhal.com.saAlkahhal [31]Hospitals and medical centers

https://ebsaar.comEbsaar [32]Hospitals and medical centers

https://www.smartlasereyecenter.comSmart Laser Eye Center [33]Hospitals and medical centers

https://jfmhospital.comJordan Finland Modern Hospital [34]Hospitals and medical centers

https://www.novomed.comNovomed [35]Hospitals and medical centers

https://tebcan.comTebcan [36]Commercial

https://www.andalusiaclinic.comAndalusia Clinic [37]Hospitals and medical centers

https://dr-oyoun.comDr-Oyoun [38]Hospitals and medical centers

https://www.magrabi.comMagrabi Hospital [39]Hospitals and medical centers

Assessment Tools

Content Assessment
To describe the content characteristics of the assessed websites,
20 questions were adapted from an established model by
Kloosterboer et al [6] specific to DR websites. We used the
model’s questions to create a scoring system ranging from 0
(no content criteria fulfilled) to 100 (all content questions
covered). Of the original 26 questions, 20 were selected for their
relevance to the Arabic language content and patient-oriented
information. Questions that were not directly applicable were
excluded.

Quality Assessment
The DISCERN instrument, a well-known tool for evaluating
patient-targeted content quality, was also used. This
questionnaire contains 16 questions with clear instructions for
objective assessment, with answers ranging from 1 (no sufficient
answer) to 5 (efficiently answered) [40]. The total score ranges
from 16 to 80 total points. The score categories were defined
by Novin et al [40], who used this tool to assess DR online
information for patients, to be as follows: “Excellent (75‐63
points), Good (62‐51 points), Average (50‐39 points), Poor
(38‐28 points), and Very Poor (<28 points).”
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Reliability Assessment
The Journal of the American Medical Association (JAMA)
benchmark, used to evaluate website reliability, has 4 standards,
namely authorship, attribution, currency, and disclosure. Each
website receives 1 point when it fulfills a standard’s criteria,
with a maximum total score of 4 points. Websites scoring 3 or
higher are considered highly reliable, while those scoring lower
are considered low reliability [41].

Evaluation Process
The evaluation was performed by 2 independent raters
(Evaluators A and B), followed by a shared revision session to
determine a final rating and resolve any disagreements from the
initial evaluation. The 2 raters were senior medical students
trained in the use of the DISCERN and JAMA benchmarks,
following a structured protocol to ensure consistency and
objectivity. While not board-certified ophthalmologists, the
raters applied the tools according to standardized instructions
that do not require clinical expertise. Raters followed the
instructions of the tools to objectively determine appropriate
scores for each website. The final rating was derived from the
initial independent evaluations and did not substantially deviate
from either rater’s original score. In all instances, the final rating
either corresponded to one of the initial assessments or reflected
a minor adjustment reached through consensus during the
revision session.

Data Management and Analysis
All data was organized in an Excel (Microsoft) spreadsheet and
imported into IBM SPSS (version 21; IBM Corp). Descriptive
statistics, such as means and SDs, were used to summarize
website characteristics and evaluation scores. Normality tests
were conducted to determine the data distribution (normal or
nonparametric), and appropriate statistical tests were applied.
Because internet users are more likely to view websites on the
first page of Google (the first 10 websites) [42], these were
considered to be the most viewed and therefore grouped together
to be compared with the websites of other pages using both the
Mann-Whitney U test and independent 2-tailed t test according
to the distribution of the data. The direction of association
between the DISCERN and JAMA scores was examined using
nonparametric measures, more specifically Spearman rank
correlation. A P value below .05 was considered statistically

significant. This study was reported in accordance with the
STROBE (Strengthening the Reporting of Observational Studies
in Epidemiology) guidelines [43].

Results

Website Selection Process and Overview
Our search for the Arabic term for DR using the Google search
engine yielded 178,000 websites. Examining the first 100
revealed 13 duplicates, which were excluded, and further
filtering of the remaining 87 for eligibility led to the exclusion
of pages in languages other than Arabic, video or audio content
only, inaccessible sites requiring visitors to sign in, those
targeting medical professionals only, irrelevant topics,
advertisements, social media posts, and news reports. Among
the 30 pages that were eligible for further analysis, one more
website was excluded and removed from the dataset as it became
unavailable during the analysis process.

Of the 29 websites finally included, the majority (n=20, 69%)
were classified as hospitals and medical centers. Commercial
pages made up 4 (13.8%) websites. Around 3 (10.3%) websites
fell under the health portal classification. The remaining 2
(6.9%) websites belonged to the foundation or nonprofit
organization category.

Quality Assessment by DISCERN
The overall mean score of DISCERN for all websites was low
(mean 36.59,SD 9.322), ranging from 17 to 61 points. None of
the websites reached the “excellent” category (≥63 points). Only
2 of 29 (6.9%) websites scored in the “good” range (≥51 points).
A total of 7 of 29 (24.1%) pages fell into the “average” category
with a score ranging from 39 to 50 points. The majority of the
included websites (16/29, 55.2%) had a “poor” score (38‐28
points), and the remaining 4 of 29 (13.8%) pages achieved a
“very poor” score of less than 28 points.

The overall quality score (DISCERN item 16) of the identified
29 websites had an average of 2.45 (SD 0.910). The DISCERN
items with the highest scores were related to the relevancy of
the content, the variety of treatment options, and how each
treatment works (mean 4.59, SD 0.983; mean 4.00, SD 1.000;
and mean 4.10, SD 1.263, respectively; Table 2).
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Table . Average scores for each DISCERN item in evaluating 29 websites, ranging from 1 to 5.

ScoreItem

1.381. Are the aims clear?

1.552. Does it achieve its aims?

4.593. Is it relevant?

1.454. Is it clear what sources of information were used to compile the publi-
cation (other than the author or producer)?

1.485. Is it clear when the information used or reported in the publication was
produced?

3.626. Is it balanced and unbiased?

1.667. Does it provide details of additional sources of support and information?

1.108. Does it refer to areas of uncertainty?

4.109. Does it describe how each treatment works?

2.9010. Does it describe the benefits of each treatment?

1.9011. Does it describe the risks of each treatment?

1.6912. Does it describe what would happen if no treatment is used?

1.1713. Does it describe how the treatment choices affect overall quality of
life?

4.0014. Is it clear that there may be more than one possible treatment choice?

1.5515. Does it provide support for shared decision-making?

2.4516. Based on the answers to all of the above questions, rate the overall
quality of the publication as a source of information about treatment
choices

Several websites scored low in relation to revealing the explicit
aims of their content and their source of information (mean
1.38,SD 1.015 and mean 1.45, SD 1.055, respectively). In
addition, not many pages reported the date their content was
created or published (mean score 1.48, SD 0.949). Few websites
mentioned the possible risks of each treatment (mean score
1.90, SD 1.345), and almost none of the websites (1/29, 3.4%)
highlighted any “gray” areas or uncertainties about the outcomes
of the treatments (mean score 1.10, SD 0.557). Nearly all
websites (27/29, 93.1%) scored 1 point out of 5 in the question
related to the effect of treatment on quality of life (mean 1.17,
SD 0.658; Table 2).

Reliability Assessment by JAMA Benchmarks
None of the websites obtained a score higher than 2 on the
JAMA benchmarks tool (mean 0.45, SD 0.632), placing them
all in the “low reliability” category. Over two-thirds (18/29,
62.1%) of the websites failed to meet any criteria, while the
remaining websites (11/29, 37.9%) met only 1 or 2. The most
common criterion met was currency, with 10 of 29 (34.5%)

websites complying with it and an average score of 0.34 (SD
0.484). Authorship (mean 0.03, SD 0.186) and disclosure (mean
0.07, SD 0.258) were only displayed on 1 and 2 web pages
(1/29, 3.4% and 2/29, 6.9%, respectively). No website has
fulfilled the attribution benchmark. A very weak positive
correlation between the DISCERN and JAMA scores was
observed (ρ=0.130; P=.50).

Content Assessment
Out of 20 questions, a single website (1/29, 3.4%) answered
the most, covering 75% of the questions. On the other hand,
(2/29, 6.9% of the group) websites answered the least number
of questions, only covering 15%. While most websites (27/29,
93.1%) explained what DR was and how it was treated, very
few mentioned the screening period for DR (8/29, 27.6%). Only
2 of 29 (6.9%) websites discussed the reversibility of vision
loss caused by DR. Moreover, 5 of 29 (17.2%) of the included
websites covered the surgical options to treat DR and its possible
risks. The vast majority (25/29, 86.2%) lacked images of DR
(Table 3).
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Table . Twenty questions about the content related to diabetic retinopathy with frequencies and percentage.

No, n (%)Yes, n (%)Questions

2 (6.9)27 (93.1)What is diabetic retinopa-
thy?

7 (24.1)22 (75.9)What are the symptoms of
diabetic retinopathy?

11 (37.9)18 (62.1)What is the difference be-
tween nonproliferative and
proliferative diabetic
retinopathy?

10 (34.5)19 (65.5)How is diabetic retinopathy
diagnosed?

21 (72.4)8 (27.6)When should screening
start?

10 (34.5)19 (65.5)What are the risk factors for
diabetic retinopathy?

20 (69)9 (31)Can anything be done to re-
verse diabetic retinopathy?

27 (93.1)2 (6.9)What percentage of patients
become legally blind from
diabetic retinopathy?

18 (62.1)11 (37.9)How can vision loss be pre-
vented?

27 (93.1)2 (6.9)Is vision loss reversible?

2 (6.9)27 (93.1)How is diabetic retinopathy
treated?

21 (72.4)8 (27.6)What is panretinal photoco-
agulation, and what are the
complications associated
with it?

23 (79.3)6 (20.7)What is an anti-VEGFa injec-
tion and what are the compli-
cations associated with anti-
VEGF therapy?

21 (72.4)8 (27.6)Are anti-VEGF injections or
laser a cure or do they need
to be repeated?

24 (82.8)5 (17.2)What are the surgical treat-
ments for diabetic retinopa-
thy and what are the poten-
tial complications?

17 (58.6)12 (41.4)What is tractional retinal
detachment?

17 (58.6)12 (41.4)What is diabetic macular
edema?

28 (96.6)1 (3.4)Are there any oral medica-
tions that can alter the pro-
gression of diabetic
retinopathy?

27 (93.1)2 (6.9)Which age group is most
commonly affected by dia-
betic retinopathy?

25 (86.2)4 (13.8)Does the source show pic-
tures of diabetic retinopa-
thy?

aVEGF: vascular endothelial growth factor.
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Comparison of the Websites on the First Page and
Additional Pages
The Mann-Whitney U test revealed no significant difference in
JAMA scores between the first 10 websites (displayed on the
first page) and those on subsequent pages (1-tailed P=.12).

Similarly, bivariate analysis showed no significant difference
in the DISCERN and content scores between the websites of
the first page and other pages (P=.72). Detailed individual
website scores for quality, reliability, and content are presented
in Table 4.
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Table . Included websites’ scores on quality, reliability, and content.

Content score (out
of 100)

Content score (out
of 20)

ClassReliability assess-

ment by JAMAa

(0-4)

ClassQuality assessment
by DISCERN (16-
80)

Website name

7515Low reliability2Good55Mayo Clinic

5511Low reliability1Poor37Webteb

459Low reliability2Poor38MSD Manuals

459Low reliability0Average44Altibbi

5010Low reliability0Poor37Cleveland Clinic
Abu Dhabi

204Low reliability1Poor29Institut Català De
Retina

357Low reliability0Very poor25Barraquer Uae Eye
Hospital

153Low reliability1Very poor17Dünyagöz

459Low reliability0Poor35Bangkok Hospital

459Low reliability0Poor35Med Care

153Low reliability0Very poor22Northwest Eye Sur-
geons

5010Low reliability0Poor38Dr. Haifa Eye Hos-
pital

5511Low reliability0Poor36King Khaled Eye
Specialist Hospital

6513Low reliability0Average41Royal Spanish
Center

255Low reliability0Poor30Jgemc

306Low reliability0Very poor27Vezeeta

306Low reliability0Average41Ilajak

357Low reliability1Average41Dr Mahmoud Has-
saan

357Low reliability1Average48Eye City Center

255Low reliability0Poor29Gulf Health Coun-
cil

255Low reliability0Good61Elconsolto

6012Low reliability0Average41Alkahhal

408Low reliability0Poor28Ebsaar

408Low reliability1Poor37Smart Laser Eye
Center

408Low reliability1Poor34Jordan Finland
Hospital

255Low reliability1Poor35Novomed

255Low reliability1Poor37Tebcan

306Low reliability0Poor34Andalusia Clinic

306Low reliability0Average49Dr-Oyoun

aJAMA: Journal of the American Medical Association.
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Discussion

Principal Findings
Our study assessed the reliability and quality of the contents of
29 Arabic websites covering DR based on DISCERN and JAMA
benchmarks. Using the DISCERN tool to evaluate the quality
of each website has shown an overall poor quality of all websites
evaluated, with an average score of 36.59 (SD 9.322). None of
the 29 websites assessed achieved “excellent,” with the majority
of the websites falling under the “poor” (16/29, 55.2%) and
“very poor” (4/29, 13.8%) categories. The content of the
websites seems to falter in the first section of the DISCERN
instrument focusing on the trustworthiness of the content
presented (questions 1‐8), which reflects the unreliability of
the websites offering information on DR in Arabic. In addition,
comprehensive reporting of treatment options with their
associated benefits and risks was inconsistent between the
websites, compromising the overall quality of the content
presented. Our study found that the average score of the overall
quality on the DISCERN tool is 2.45 (SD 0.9), which falls under
the category of having “potentially important but not serious
shortcomings.” This outcome is similar to the results found by
Novin et al [40], who evaluated the information about DR on
US-based online websites and observed a mean score of 2.09
(SD 0.594), and similar to our results, no website was classified
as “excellent” in their analysis. Moreover, both studies observed
a deficiency in directing the readers to discuss their conditions
with their physicians. While a perfect score of 5 signifies the
highest quality, none of the analyzed websites achieved this
benchmark.

Given the consistently poor quality and reliability scores across
websites, these findings may be explained by several underlying
factors. Hypotheses include (1) the absence of standardized
quality controls in Arabic web content, (2) limited contributions
from medical institutions in developing and maintaining patient
education resources, and (3) a general lack of regulatory
oversight governing the accuracy and reliability of health
information published online. Such systemic gaps likely underlie
the consistently low quality and reliability scores observed in
our assessment.

Similar to the DISCERN assessment of the websites, assessing
the 29 websites included with the JAMA benchmarks tool has
revealed that all the websites are of low reliability. None of the
websites evaluated obtained a score higher than 2, with an
average score of 0.45 (SD 0.632). Comparing our results to the
study done on dry eye disease websites, their assessment using
JAMA has found that all the websites failed to meet half the
benchmarks as well, with an average of 1.9 (SD 0.1) [44]. The
low average in our study is due to more than two-thirds (18/29,
62.1%) of the websites assessed failing to meet any of the 4
JAMA benchmark criteria for a reliable website. A study
conducted by Kloosterboer et al [6] on assessing online
information regarding DR has also found that none of the
websites evaluated has achieved all 4 JAMA benchmarks.

Upon evaluating each website’s content, it was observed that
no website has covered all questions, with the highest-scoring
website only fulfilling 75% of the questions (n=15). While most

websites included information on what DR is and how it is
treated, many of them (20/29, 69%) lacked information about
when screening should begin. The study by Novin et al [6] also
noted this, pointing out that there was insufficient content on
the DR screening intervals for type 1 and type 2 diabetes. A
substantial number of the evaluated websites did not thoroughly
address every therapeutic choice with its correlated risks and
benefits. This was also a common finding in another study
assessing DR-related internet resources for patients, where most
websites scored in the lower range in questions related to
treatment options.

The study found the average score for the balance and
unbiasedness item of the DISCERN instrument to be 3.62 (SD
1.24) for Arabic websites covering DR. This rating may be
attributed to the inclusion of commercial websites in the
evaluation, despite excluding those explicitly labeled as
“advertisement” or “ad” in Google search results. These
commercial sites, while offering health services or products,
also provide health educational content. The presence of
commercial links and advertisements can hinder users’ ability
to locate reliable information, contributing to a “misinfodemic”
and making it challenging for patients to access trustworthy
health resources [45].

We believe that the gap found in the quality of content reported
on all the assessed websites reflects the current health care
practices in the region, where collaborative decision-making
and thorough explanation of treatment risks and benefits may
not always be given priority. A systematic literature review of
patient-centered care (PCC) in the Middle East concluded that
while there is support for adopting PCC in the Middle East and
North African region, its implementation is still limited [46].
Webair identified barriers to adopting a PCC approach at
multiple levels, mostly related to communication, suggesting a
preference for a physician-driven approach that may not place
as much emphasis on discussing treatment alternatives with
patients [47].

Our study has its own set of limitations that require addressing
for future investigation and research. First, Google was the
primary search engine used in this study. Although it is a
well-renowned and widely used search engine, the use of other
search engines could provide more websites that were not taken
into consideration by relying solely on Google [9]. The second
limitation is the exclusive focus on written Arabic-language
content. Video-based or multimedia educational resources,
which are increasingly used by patients, were excluded from
this analysis. Evaluating such content could provide further
insights into the quality of health information consumed by the
general population through popular platforms, such as
WhatsApp (Meta Platforms Inc), YouTube (Google), or TikTok
(ByteDance). While the quality of the content was assessed
thoroughly in our study, assessing the readability of the websites
included could provide insight into whether the information
provided can be adequately comprehended by patients or not.
Further studies should be performed in this area to assess
whether websites are within the acceptable reading levels of
online educational materials.
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The study shows the need to improve the quality and reliability
of Arabic-language online content on DR. Content creators
should follow best practices in health communication, including
clear authorship, proper source attribution, transparency
regarding sponsorship, and regular content updates. Information
should also be patient-centered, discussing treatment options,
associated risks, and preventive measures like regular screening.

At the policy level, national guidelines are needed to ensure the
quality of Arabic online health information. Policymakers may
consider implementing standardized accreditation systems like
the Health on the Net Code of Conduct, adapted to the region’s
linguistic and cultural context, to combat misinformation and
enhance public health literacy.

Conclusion
Our study’s findings disclose that Arabic-language websites
providing information on DR treatment are significantly

deficient in quality, reliability, and content. The DISCERN
assessment tool displayed a “poor” score for most of the
analyzed websites (16/29, 55.2%). In addition, according to the
JAMA benchmark criteria, all of the websites showed low
reliability, and none of them met the attribution benchmark.
These findings highlight the necessity of enhancing the
Arabic-language websites discussing DR treatment due to the
high prevalence of this condition among patients in the Middle
East and the insufficient high-quality online resources available.
Middle Eastern health care organizations should collaborate to
provide reliable, evidence-based online resources addressing
this serious condition. While most websites discuss the treatment
of DR, more information is needed on the associated risks and
benefits, as well as a stronger focus on joint decision-making.
In addition, Arabic websites should encourage screening and
preventive measures to enhance patient outcomes.
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