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Abstract
Introduction  Early detection and screening of developmental dysplasia of the hip (DDH) are critical in reducing complica-
tions; thus, advocacy and awareness are paramount. Social media, Twitter, in particular, connects users based on their content 
engagement, allowing global audience to interact with one another, providing an opportunity to spread awareness and support 
for children and families affected by conditions such as DDH. The objective of this study was to assess the frequency and 
content of information being published on Twitter pertaining to DDH.
Methods  A search strategy using key terms was developed. An a priori coding guide using search terms was then created 
to establish a framework to identify themes regarding DDH on Twitter. Data were extracted over one-week periods in June 
and July of 2019 and 2020. An excel-based coding guide was developed to organize and analyze the extracted data.
Results  A total of 142 tweets were extracted for analysis; 41 in 2019 and 101 in 2020. The most frequently used search terms 
were hip dysplasia, developmental dysplasia of the hip, and dislocated hip. In 2019, the most frequent tweet authors were 
healthcare organizations (13/41, 31.7%) and healthcare professionals (12/41, 29.3%). In contrast in 2020, 32.7% (33/101) 
tweets were authored by patients. Prevention, treatment, and general discussions were top categories in 2019, compared to 
education, awareness, and general discussions in 2020.
Conclusion  Our data indicate that user engagement with DDH content on Twitter increased by 2.5-fold from 2019 to 2020. 
We found similar patterns regarding the types of authors and content type in both years. However, focus shifted toward topics 
of education and awareness in 2020.
Significance  Our analysis identified trends and gaps in the use of Twitter that could be implemented by users to optimize 
messages, such as connecting directly and conversing with users through replies. Findings also indicate the importance of 
multi-author engagement to increase the breadth of distribution of information. Social media platforms can efficiently dis-
seminate information to a wide range of individuals; however, they must be leveraged appropriately to accurately inform 
the public about DDH. Engaging with Twitter users hold great potential to promote advocacy and increase early detection 
and screening for DDH.
Level of evidence  3.
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Introduction

Social media platforms are currently among the most acces-
sible methods of information dissemination and have the 
ability to provide the public with instant access to infor-
mation regarding various health conditions. The number 
of social media platforms and their user engagement has 
grown at a rapid pace over the last decade and are frequently 
utilized by the global population on a daily basis. Unlike 
traditional media, such as radio and television, social media 
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platforms provide the opportunity to instantly engage and 
contribute to discussions [1]. Social media platforms are 
simple to use and accessible at most locations across the 
globe. As observed in 2020, the Covid-19 pandemic caused 
individuals across the globe to seek healthcare-related infor-
mation from social media platforms [2]. This supports the 
great potential for social media platforms to address vari-
ous health concerns on a larger scale for a global audience. 
Moreover, the accessibility of social media platforms may 
enhance access to preventative medicine, as the general pub-
lic can interact with healthcare professionals and advocacy 
groups [3]. Twitter in particular has the ability to attract a 
global audience. The interactive features of Twitter, in con-
junction with its limitations of 280 characters per Tweet, 
combine to allow for precise and condensed communica-
tion. Twitter currently functions as one of the most robust 
places to publish information and obtain knowledge, seeing 
a daily stream of 400 million tweets [4]. Choo et al. [5] 
discussed the use of Twitter as a medium of communica-
tion and knowledge exchange in academic medicine and 
highlighted that it serves as one of the most popular social 
media platforms that healthcare providers use to share scien-
tific information with the public [5]. Examining the efficacy 
of social media platforms for the dissemination of health-
related information requires assessing the current frequency 
and content of published health-related information. Tou-
gas et al. [6] examined user engagement of social media 
posts pertaining to children’s health and indicated that social 
media can increase engagement and communication with 
the public regarding health information, particularly when 
evidence-based content is published [6]. The objective of 
this study is to analyze the content and the frequency of 
information disseminated on Twitter concerning develop-
mental dysplasia of the hip (DDH). DDH encompasses a 
wide spectrum of pediatric hip conditions that occur primar-
ily among infants, caused by irregularities in the hip joint. 
The misalignment of the femoral head and the acetabulum 
can cause significant complications throughout the child’s 
life, particularly if diagnosed late. Early detection, ideally 
within the first three months, and screening of infants with 
risk factors for hip dysplasia are paramount to reduce the 
occurrence of future complications [7]. Common risk fac-
tors for DDH include breech position during gestation and 
birth, family history of the condition, and history of clinical 
instability [8]. Incorrect swaddling in infancy may also be 
associated with DDH [9,10]. Through advocacy and educa-
tion of DDH, the likelihood of infants being screened for hip 
dysplasia increases, thereby reducing future complications.

This study aims to gain insight regarding the quality of 
information that is available to the public about DDH on 
Twitter, the types of people and organizations that publish 
the posts, and the primary purpose of the posts. Our analysis 
may aid in the identification of gaps in the usage of Twitter 

to optimize user engagement regarding DDH content to 
enhance awareness and advocacy efforts.

Methods

All data collected from Twitter.com was available to the 
public and did not include any tweets from private accounts. 
Cache and cookies were cleared ahead of time to prevent 
information bubbles, and delays in viewing and accessing 
Tweets. Data was extracted using the following search terms 
in relation to DDH: Pavlik, Pavlik harness, Rhino cruiser, 
Abduction brace, DDH, Developmental dysplasia of the hip, 
Hip dysplasia, Dislocated hip, Dega osteotomy, Pemberton 
osteotomy, Adult hip dysplasia, Periacetabular osteotomy, 
and Acetabular dysplasia. The advanced search function on 
Twitter was utilized to isolate the search terms individually. 
Data extracted included: date of the post, type of post, type 
of author, source, search terms, copy of the post, content 
type, and additional links.

Data was collected for two separate weeks in 2019 and 
the same respective two weeks in 2020. Dates were chosen 
to include one week during Hip Dysplasia Awareness Month 
(June 23–30, 2019 and 2020), and one week outside of Hip 
Dysplasia Awareness Month (July 14–21, 2019 and 2020) 
each year. Dates were chosen accordingly to account for 
Hip Dysplasia Awareness Month and assess if this resulted 
in more Tweets being produced during this period in com-
parison to Tweets that were produced during the one week 
outside of Hip Dysplasia Awareness Month.

We constructed an a priori coding guide to identify the 
themes of hip dysplasia content discussed on Twitter. The 
methodology for the coding guide was constructed based 
on previous social media studies to identify which themes 
were frequently discussed [11]. Robillard et al. [11] empiri-
cally examined health information on Twitter and identi-
fied primary users, such as healthcare professional, health 
information, and commercial, as well as core themes, such 
as prevention, prediction, diagnosis, and treatment [11]. We 
applied a similar approach while developing our coding 
guide pertaining to DDH content, to ensure that our data was 
categorized appropriately. Content-type of each extracted 
post was categorized into one of six main themes: aware-
ness, education, prevention, diagnosis, treatment, and gen-
eral. Each Twitter post was categorized based on the author 
into journal (journalists, publication services, news outlets), 
parent support groups, advocacy groups, healthcare organi-
zations, and healthcare professionals. Posts were excluded 
from this analysis if they discussed animals with DDH, were 
reposts of users’ Tweets, were posts published in languages 
other than English, or were duplicate Tweets. Two review-
ers independently coded an overlapping subset of 25 tweets, 
showing complete agreement.
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Results

Sample Size

A total of 142 tweets were collected over the four collection 
periods. In 2019, 41 tweets were collected, with 24 from 
June 23–30, 2019, and 17 from July 14–21, 2019.

In 2020, 101 tweets were collected, with 24 from June 
23–30, 2020 and 77 from July 14–21, 2020. In the July 
14–21, 2020 period, 17 reply tweets containing a keyword 
were collected in addition to tweets containing a keyword.

Search Term Use

In 2019, the most popular search terms were hip dysplasia 
(21/41, 51.2%) and developmental dysplasia of the hip (7/41, 
17.1%). In comparison, hip dysplasia (47/101, 46.5%), dis-
located hip (16/101, 15.8%), and developmental dysplasia 
of the hip (15/101, 14.9%) were the most popular search 
terms in 2020. There were no tweets containing the search 
terms Rhino cruiser, Abduction brace, Dega osteotomy, or 
Pemberton osteotomy in either year. The breakdown of the 
frequency of all search terms is shown in Table 1.

Types of Authors Engaged on Twitter

In 2019, healthcare organizations contributed the largest 
number of tweets (31.7%, 13/41) and healthcare profession-
als (29.3%, 12/41). In 2020, the most frequent tweets were 
published by the general public/patients (32.7%, 33/101), 
followed by healthcare organizations and healthcare profes-
sionals (14.9%, 15/101) (Table 2).

Identification of Content Type

In 2019, Tweets which discussed prevention were most 
prevalent (31.7%, 13/41), followed by Tweets that discussed 

treatment (26.8%, 11/41). In 2020, Tweets which distributed 
information on education (32.7%, 33/101) and Tweets asso-
ciated with awareness (29.7%, 30/101) were most popular 
(Table 3).

Use of External Links in Tweets

In 2019, 11/41 (26.8%) of the published Tweets contained 
an external link in the text body. All tweets containing an 
external link were published by publication services, health-
care professionals, healthcare organizations, and advocacy 
groups. In 2020, our analysis indicated that 34/101 (33.7%) 
of Tweets included an external link in the text body. All 
Tweets by publication services and healthcare organizations 
contained a link associated with the Tweet.

Discussion

In the span of one year, user engagement with DDH con-
tent increased by 146.3%. Despite the marked increase in 
user engagement, the limited pool of Tweets suggests that 
currently, this is an area of untapped potential to promote 
awareness and disseminate DDH information on Twitter. 
Our recommendations for increasing user engagement are 
described in Table 4. Our data highlighted that health-
care organizations published the largest number of general 
DDH-related Tweets, which could suggest that healthcare Table 1   Percentage of Tweets based on Search terms in 2019 and 

2020

Search 2019 2020

Acetabular dysplasia 4.9% (2/41) 2% (2/101)
Adult hip dysplasia 2.4% (1/41) 2% (2/101)
DDH 7.3% (3/41) 8.9% (9/101)
Developmental dysplasia of the hip 17.1% (7/41) 14.9% (15/101)
Dislocated hip 9.8% (4/41) 15.8% (16/101)
Hip dysplasia 51.2% (21/41) 46.5% (47/101)
Pavlik 2.4% (1/41) 2% (2/101)
Pavlik harness 5.9% (6/101)
Periacetabular osteotomy 4.9% (2/41) 2% (2/101)

Table 2   Percentage of Tweets based on type of author in 2019 and 
2020

Authors 2019 2020

Advocacy groups 12.2% (5/41) 7.9% (8/101)
Parent advocacy 17.1% (7/41) 12.9% (13/101)
General public/patients 2.4% (1/41) 32.7% (33/101)
Healthcare professional 29.3% (12/41) 14.9% (15/101)
Healthcare organization 31.7% (13/41) 19.8% (20/101)
Publication (journal publication, 

news outlet, legal services)
7.3% (3/41) 11.9% (12/101)

Table 3   Percentage of Tweets based on content type in 2019 and 
2020

Content 2019 2020

General 17.1% (7/41) 16.8% (17/101)
Education 2.4% (1/41) 32.7% (33/101)
Awareness 9.8% (4/41) 29.7% (30/101)
Prevention 31.7% (13/41) 9.9% (10/101)
Diagnosis 12.2% (5/41) 3.0% (3/101)
Treatment 26.8% (11/41) 7.9% (8/101)
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organizations may have aimed to direct attention towards 
awareness and education of DDH. In contrast, healthcare 
professionals discussed DDH in greater detail through the 
primary lens of prevention and treatment methods of DDH. 
As a result, the difference in healthcare organizations’ and 
healthcare professionals’ utilization of Twitter highlights the 
need for various types of authors to publish and interact with 
tweets to share multifaceted knowledge of DDH on Twitter.

Hip dysplasia proved to be the most well-received search 
term, appearing frequently in Tweets from both 2019 and 
2020. This term was utilized by all types of users, suggesting 
that the term ‘Hip Dysplasia’ is well-recognized on Twitter. 
In contrast, fewer tweets were observed for specific DDH-
related search terms such as Pavlik, Adult Hip Dysplasia, 
and Acetabular Dysplasia, and no tweets were found for 
medical treatment terms such as Rhino Cruiser, Abduction 
Brace, Dega Osteotomy, and Pemberton Osteotomy. In 2019, 
increased user engagement with DDH content was identi-
fied during the month of June, which may be attributed to 
June being International Hip Dysplasia Awareness month. 
However, we observed increased user engagement in July 
compared to June in 2020, indicating the need to spread 
International Hip Dysplasia Awareness month further to 
allow Twitter to serve as a tool in raising awareness.

One of Twitter’s major strengths is its ability to create 
interactive chains among users through reply tweets. Our 
findings indicated that in 2020, the general public/patients 
were the primary authors of DDH posts on Twitter, and all 
extracted reply Tweets were also by this group. Identify-
ing and replying to Tweets that consist of keywords could 
serve as a bridge for healthcare organizations to engage with 
individuals exploring DDH. For example, a parent tagged a 
healthcare organization in their Tweet, and the organization 
was able to find this Tweet and reply [4]. This interaction 
created an open dialogue and helped the organization fur-
ther circulate its mission and interests. User mentions and 
reply tweets are a few of Twitter’s features that allow health-
care organizations to reach a large audience. Through the 
increased development of integrated Twitter analysis tools, 
organizations may utilize the platform’s features to reach 
those that are interested in DDH who might not have other-
wise sought help, including through the use of external links.

Current literature discussing the strengths of Twit-
ter’s interactive features provides a deeper understanding 
regarding healthcare organizations’ utilization of Twitter. 
Park and colleagues [12] analyzed healthcare organiza-
tions’ usage of Twitter through a content analysis and 
identified that increased user engagement of a particular 
healthcare issue was observed when retweets and favorites 
were utilized [12]. Their findings indicated that although 
organizations primarily post original content, they did not 
utilize the retweet and reply functions as frequently, which 
may have impacted their user engagement [13]. Addition-
ally, organizations demonstrated a tendency to publish 
Tweets about organization-related topics, rather than per-
sonal health-related tweets, which comprised of a small 
portion of the Tweets in their sample [14]. However, fol-
lowers indicated to have a higher likelihood of retweeting 
personal health-related Tweets [14]. Therefore, healthcare 
organizations and advocacy groups may benefit from pub-
lishing content related to the organization’s mission and 
interests, as well as publish personal health-related content 
to increase user engagement and garner the attention of a 
larger audience on social media platforms.

Publication services and journals primarily utilized 
Twitter as an additional platform to share academic papers 
regarding DDH. Furthermore, Choo et al. [5] also stated 
that Twitter can serve as a cross-disciplinary medium 
for disagreement, differing opinions, as well as praise 
of academic papers [5,14]. Due to the dominating social 
presence of Twitter,  published Tweets are essentially 
unchecked vessels of knowledge and may contribute to 
a widespread distribution of false information; therefore, 
information published on Twitter should be approached 
with caution [13]. Social media platforms are currently 
used as one of the most common methods for information 
dissemination to a diverse global audience; therefore, it 
may be beneficial for healthcare organizations, health-
care professionals, and advocacy groups to filter through 
published information to assess the accuracy and ensure 
appropriate information is provided to Twitter users. Given 
Twitter’s prominent role in the daily spread of informa-
tion, further research assessing the accuracy of tweets 
containing information regarding DDH would validate 

Table 4   Recommendations for 
strengthening user engagement 
on social media platforms, such 
as Twitter

Content Utilizing Twitter’s features such as keywords, retweets, and favorites
Audience Organizations should aim to provide users with organizational- 

related content in conjunction with personal health-related content 
to address the relevance of that information to the  users' personal 
health

Authors Multi-author engagement by healthcare professionals and healthcare 
organizations, would provide the public with credible informa-
tion and prevent spread of inaccurate information. Multi-author 
engagement may also be more inclusive and could address the 
needs of diverse users
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and support the use of Twitter for the dissemination of 
DDH-related content.

The analysis of our findings indicated gaps in user 
engagement between healthcare professionals, healthcare 
organizations, and the general public. Multi-author engage-
ment on Twitter would address and discredit inaccurate 
information by providing the general public with credible 
information, which could strengthen DDH information dis-
seminated on Twitter. The primary limitation of our study 
included was the small sample of Tweets analyzed. This 
limited pool of Tweets may have impacted our analysis, as 
we were unable to accurately identify whether healthcare 
organizations and healthcare professionals are reaching out 
and providing support to patients/families and those most 
impacted by DDH. An additional limitation is that only one 
social media platform has been examined. Examining all 
social media platforms was beyond the scope of this study; 
however, we plan to look similarly across other social media 
platforms in the future. Twitter was chosen as it is utilized by 
a diverse audience, and has quickly become popular, particu-
larly amongst healthcare providers, as a medium of scientific 
and knowledge exchange [5]. In future, it will be insightful 
to compare the scope and type of information and engaged 
audience across other social media platforms.

Future Considerations

Healthcare organizations and advocacy groups should aim to 
engage with the public using a strategic method, by provid-
ing a wide range of content and using key terms for appro-
priate identification within each post. As observed, social 
media platforms hold great potential in increasing awareness 
for DDH. We aim to further monitor trends associated with 
the use of social media for the advocacy of DDH and imple-
ment tools to provide the public with credible resources to 
increase awareness of DDH and promote early detection and 
screening.
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