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Background

With the exponential increase in digital space of social media platforms, a new group called social media influencers are driving online content of polycystic ovary syndrome (PCOS) which eventually influences behaviour and decision-making process. The objective of this study was to identify the top 100 social media (Twitter) influencers and organizations from across the globe who are advocating for PCOS. We further explored the origin and journey of these social media influencers.



Methods

We identified the top 100 PCOS influencers and organizations between July and August 2022 using three social network analysis tools- Cronycle, Symplur and SocioViz. These influencers were invited to a semi-structured interview to explore why they chose to become an influencer and the support they have to deliver their online content. Two independent authors coded the anonymised transcripts from these interviews and broad themes were identified by thematic inductive analysis.



Results

95.0% of individual influencers and 80% of organisations are from high-income countries. Most influencers in our study agree that social media is an essential tool in the present day to raise awareness of PCOS. However, they reiterated social media also has significant disadvantages that require consideration and caution. Most influencers were driven by poor personal experience and worked voluntarily to reduce misinformation and improve the experiences of women diagnosed with PCOS in the future. Although there is an interest in working together, there is currently minimal collaborative work between influencers.



Conclusion

There is a global inequity of #PCOS influencers online. Establishing standards and support based on evidence may help develop more influencers, especially in low- and middle-income countries, so we can counter misinformation and provide locally acceptable guidance.
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Introduction

Polycystic Ovary Syndrome (PCOS) is one of the most common hormonal disorders affecting women accounting for 0.43 million disability-adjusted life-years from 1.55 million incident PCOS cases (1, 2). Latest studies have shown PCOS is no longer a condition affecting only the reproductive age women but a lifelong condition with increased risk for diabetes liver disease, endometrial cancer, obstructive sleep apnoea and impact on emotional wellbeing (3).

Social media has emerged as one of the largest medium through which people share and receive information.(Tao, Yang, and Feng 2020) Its greatest impact was seen through the COVID-19 pandemic when the public opinion was swayed based on the information shared online.(Qorib et al., 2023) Therefore, it is important that credible information is shared, not only with the people of PCOS, but also with the general public to create a positive and caring global community that understands the social aspects of PCOS and does not stigmatize women suffering from this condition. With the exponential increase in digital space of social media platforms, a new group called social media influencers (SMIs) have emerged (4). With growing literature on how the influencers impact behaviour and decision-making process (5–7), it is crucial to identify PCOS influencers. While there is literature about trends in social media influencers in surgical specialities (8–10), similar studies in PCOS are not available. Therefore, we conducted this study to establish the demographics and experiences of the top PCOS influencers.



Materials and methods

We conducted this study from June to August 2022. The list of top 100 PCOS influencers and organizations was extracted from Cronycle (Right relevance API).(“Market Intelligence & Competitor Monitoring Software | Cronycle” n.d.) Cronycle uses a proprietary algorithm to generate a Twitter topic score for both people and organizations based on their engagement to determine the overall “influence” of a Twitter account within a topic of discussion. By leveraging machine learning, semantic analysis and natural language processing, Cronycle utilises graph partitioning techniques to determine a numerical score of “influence” based on connections (follower/following) to other influencers on a particular topic and secondarily by engagement (views, likes, retweets) which represents the authority of an influencer within the topical community (11). This also has been used in similar studies in other specialties like cardiology (12) and critical care medicine (13). Recently, some of the authors of this article have applied this methodology to study the global impact of stroke awareness month (14), deep vein thrombosis awareness month (15), hernia awareness Month (16) and world hypertension day (17). The alternative forms of the term “Polycystic Ovary syndrome” that were included in the search query on Cronycle were- polycystic ovary, sindrome de ovario poliquistico, pco-syndrom, hyperandrogenic anovulation, syndrome des ovaires polykystiques, polycystic ovarian syndrome, pos, stein-leventhal syndrome, síndrome dos ovários policísticos, pcos, polycystic ovary syndrome (japanese), syndrome delle ovaie policistiche, polycystic ovary disorder, Polycystic Ovary Syndrome (chinese).

We contacted the top 100 Twitter PCOS influencers to take part in our structured interview sharing their experiences regarding PCOS. Their contact details were obtained from publicly accessible professional profiles and one follow-up email was sent to the non-respondents. To limit bias associated with a single tool, we also invited top influencers identified through Symplur (18)and Socioviz (19). These software have different approaches to identify the top influencers. SocioViz calculates the top Influencers based on the number of retweets and mentions received in the set timeframe. Based on the quality of the number of mentions received, Symplur uses machine learning to identify the top influencers. A mention’s quality is determined by its influence, its healthcare stakeholder status, and its overall influence in healthcare social media. It is done to minimize the manipulation of simplistic metrics, such as mentions, tweets, followers, etc.

Upon accepting our invitation, we invited the influencers for a 15-minute semi-structured interview at the time of their convenience. With their consent, the meeting was recorded with auto-transcript feature to have a written transcript of the conversation that was later used for thematic analysis. The interview questions are listed in Supplementary 1.

Influencers were requested to not turn on their camera, share any patient details, or any other information they were not comfortable sharing. The context of the questions was broadly shared with the interviewee beforehand in the invite email and the interviewee reserved the right to not answer any specific question throughout the interview. At the beginning of the interview, the interviewee was requested to consent to the usage of the interview data for our study. The transcripts of all conversations were saved anonymously without the name of the interviewee in a password-protected encrypted folder. The mode of personal interview was chosen over an online survey to have more individualized and specific answers as most of the questions were open-ended and thematic in nature. The study was approved by the ethics committee of Delhi Heart Institute and Multispeciality Hospital, Punjab, India.

The anonymised transcripts were coded by 2 independent authors by thematic inductive analysis using NVivo and broad themes were identified depending on the interview data. Codes generated were merged and grouped into subcategories. Furthermore, the demographics data of top influencers were studied based on their profession and country of residence.



Results

The top 100 individual and organisation influencers for #PCOS is listed in Tables 1, 2 respectively. Of the top 100 individual influencers, 73.2% (71) were female and 26.8% (20) male; 3 individuals’ gender was unknown. 95% of influencers were identified to be from high income countries. One influencer was from low- and middle-income country (LMIC). We could not identify the country of residence for four influencers (Figure 1) (21). Furthermore, the top 3 countries of residence were the USA (n=49), UK (n=22) and Canada (n=9).


Table 1 | Top 100 influencers for PCOS on social media (twitter).




Table 2 | Top 100 organisation influencers for PCOS on social media (twitter).






Figure 1 | Geographic spread of top 100 influencers for PCOS. The world map is for diagrammatic representation only and doesn't purport to be the political map of any country.



Amongst top 100 organisations, 80 worked in HICs and 18 worked internationally. None of the top organisation influencers (excluding two influencers from unknown locations) were from LMIC. The most prominent country of residence was the USA (38 organisations) followed by the UK (27 organisations). The organisations were classified as the following: Charities & Networks (n=25), patient support groups (n=3), Professional Bodies (n=2), News (n=8), Business (n=34) and Healthcare practices/professionals (n=28).

Of the total 100 influencers invited for an interview, 18 responded- eight agreed to meet and were interviewed, five agreed to meet but were not interviewed (due to loss of contact after agreeing on a day and time), five declined the invite (three were involved with nonmedical topics that are also abbreviated as PCOS. two explained that while they are may be linked to PCOS, their expertise in the field is limited).

Out of the top 100 PCOS influencers contacted, a total of 8 influencers completed the interview. The 5 major themes that emerged from the analysis were: “Influencer Traits’’, “Relation to PCOS”, “Social Media Content”, “Thoughts on Social Media”, and “Bringing Change”. The sub-themes of each of these are summarised in Table 3.


Table 3 | Thematic analysis of the interviews of PCOS influencers.




Influencer traits

Of the 8 participants, five were based in England and three participants were based in the USA; five were health care professionals. Healthcare professionals were either researchers (2/5) or doctors (1 internal medicine and 2 metabolic endocrinology). The 3 other non-healthcare professionals had backgrounds in the fields of: psychology, management, and chemistry. Five Participants also demonstrated activity in other fields of endocrinology that they mentioned can be linked to PCOS. Amongst these fields, the most common ones were: “Obesity” (n=4), “Wellbeing” (n=4), and “Infertility” (n=3).



Relation to PCOS

Different motivational and influential factors contributed to the participants decision to get involved with PCOS awareness. “Spread of misinformation” (n=7), “lack of support and correct information” available for women diagnosed with PCOS (n=6), “Misconceptions of PCOS impacts on health” (n=5), and “misconceptions on the ability to make changes to better one’s lifestyle” (n=5) were the most common reasons participants shared why they decided to become influencers. Six participants explained the responsibility they felt to support women with a PCOS diagnosis and reduce the subsequent uncertainty they experienced.



Content

All participants reiterated the need to target a large proportion of the relevant audience by resorting to more than one social media platform. Five participants use twitter, three have a blog page, three use Instagram, and two rely on Facebook (some participants use more than one). Four participants created their own webpage. Other platforms that were mentioned include: TikTok (n=1), WhatsApp group (n=1) and clubhouse (n=1). Content that the influencers included focused on wellbeing (n=6), Lifestyle advice (n=4), recommended diets and nutrition (n=3), and influencer’s experiences in different aspects in relation to PCOS (n=3). Five participants explained that their content was personal to what they thought was relevant in their personal journey. Moreover, most participants highlighted the importance of “ensuring the information they publish is correct and accurate” (n=6).

We further studied the topics our eight interviewees mentioned they post on social media. There were 25 references on this topic. The 3 most common themes representing topics posted by the influencers were: Support groups (7 references), research and signposting (5 references), wellbeing and advice (4 references) and influencer journey (4 references). Other content includes: dietary advice and tackling myths/misunderstandings.



Thoughts on social media

Half of the participants expressed that social media allowed easy and fast dissemination of information (4/8). Six participants explained that the main reason they use social media is to ensure they publish evidence-based information after expressing their concern over the large prevalence of incorrect information and conception. Two participants shared that they use social media as they find it easy to contact and collaborate with other organisations and influencers. Four participants used social media to support and advise women with PCOS facing challenges with their diagnosis. They referred to it as an attempt to create a “support network” and a “common platform” that women with PCOS can relate to and resort to. While all participants shared the perspective that social media decreased feelings of alienation and increased support, they were equally concerned about the misinformation and the need to combat it. All participants also disclosed that criticism and hate is a concern they have around using social media. Six participants had personally experienced criticism on social media.



Bringing change

The main goal for all our participants was their desire to bring a change and empower women diagnosed with PCOS. Several suggestions were discussed in the interviews: to group all PCOS resources in one space so that it is easier for the target audience to access it (n=5), the importance of encouraging women with PCOS to make their own choices and lifestyle changes (n=5). Participants shared their plans for PCOS awareness month which included frequent blogs, lighting up a significant building in the city they are based in teal colour to increase PCOS awareness. All participants were open to collaborate and open to sharing resources on their platforms.




Discussion

Our study, first of its kind, shows that #PCOS influencers is limited by geographical and ethnical diversity. Although other researchers investigated the use of social media to relay medical information about PCOS, we are the first to study the influencer or content-generators’ experience of using social media. We also show for the first time there are a variety of medical and non-medical organisations who influence the PCOS content online. This is important to collaborate and ensure evidence-based content is shared to minimise misinformation.

Most influencers in our study agree that social media is an important tool in the present day to raise awareness of PCOS. However, they reiterated social media also has significant disadvantages that require consideration and caution. Influencers highlighted the lack of support in their personal journey which may translate to the limited support available to PCOS patients as well as, stigma and fears that may be linked to receiving such a diagnosis in different age groups and demographics.

Our data shows the current social media landscape is mostly influenced by HICs and this may drive the content viewed and accessed by globally. Several researchers have established the racial and ethnic variation in the prevalence and severity of PCOS phenotypes (22, 23). There is also increasing evidence on the impact of PCOS on emotional wellbeing. Therefore, it is not unreasonable to draw inference that needs of people with PCOS vary across regions and ethnicity. Hence there is a need to encourage and empower influencers across the world to meet local demands.

In the current day and age, it is almost inevitable that social media and information conveyed through it carries a large weight and can reach a large range of audience (24). This gives content-creators large power in terms of their ability to influence social media users and their respective audience. However, there are no standards or regulations to create educational or influencing content currently. There is no reliable data available regarding the influencers and social media content creators in LMICs. Some organisations provide general guidance How to find reliable health information online (25, 26). Some have attempted to standardise the medical and scientific information available online (20). However, the huge number of new websites launched each year and expenses involved in validation has limited both the standardisation organisation and the influencers to achieve such a status.

A study by Saroja and Chandrashekar identified 15 websites in 2010 which provided information on PCOS. However, none of them met all the standard criteria for quality set by the authors (27). A study by Sanchez et al. exploring how online teen and women’s magazines portray women with PCOS showed articles depicted PCOS symptoms as a hindrance to women’s social roles as wives and mothers and largely placed personal responsibility on women to improve their health (28). Interestingly, experiences of Latina and African American women and adolescents with PCOS were also absent from these women’s magazine articles. These findings highlight the urgent need for establishing guidance, support and regulations to positively influence PCOS and limit misinformation on social media.

The main strengths of this study are the use of three independent software to identify top social media influencers and the open-ended discussion with the influencers enabling a wider range of input from participants. However, a low response rate for invitations might decrease the generalisation of the results. Nevertheless, many of the identified concepts were reiterated by multiple participants suggesting the need to improve the existing support for women diagnosed with PCOS. While we identified the topics posted by our influencers as described by them in the interviews, future work focussing on the actual social media content can help identify common topics that are being posted and discussed by influencers.



Conclusion

There is a global inequity of #PCOS influencers online. Most influencers were driven by poor personal experience and work voluntarily to reduce misinformation and improve the experiences of women diagnosed with PCOS in the future. Although there is an interest to work together, there is currently minimal collaborative work between influencers. Establishing standards and support based on evidence may help develop more influencers, especially in the LMICs, so we can counter the misinformation and provide locally acceptable guidance.
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