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Social media (SM) refers to social networking sites (SNSs), which are defined as online services that enable individuals to build a public or
semi-public profile and give them the opportunity to create a network of contacts and interact. SM affects all aspects of life and may offer
new opportunities to explore new experiences and perspectives of life because of its feasibility. But several times, because of feasibility,
misinformation is generated intentionally or unintentionally, which spreads rapidly, and such misinformation can affect all aspects of life.
However, health-related misinformation can be life-threatening to individuals. Endocrinology is the branch of medicine that deals with
endocrine glands and hormones, which regulates mood, growth, development, metabolism and the way our organ works to maintain internal
homeostasis. SM usage and endocrine health impact each other in both positive and negative ways. So, in this review, we will discuss about

the effect of SM on Endocrine health.
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INTRODUCTION

Social media (SM) refers to social networking sites (SNSs),
which are defined as online services that enable individuals
to build a public or semi-public profile and give them the
opportunity to create a network of contacts, as described
by Boyd and Ellison in 2007.1Y According to recent data,
3.81 billion of the global population maintain an account in at
least one SNS, while worldwide internet users spend 144 min
per day in SNSs (Global Digital Population, 2020).3!

SM affects all aspects of life and may offer new opportunities
to explore new experiences and perspectives of life because
of its feasibility. But several times, because of feasibility,
misinformation is generated intentionally or unintentionally,
which spreads rapidly. Although misinformation can affect
all aspects of life, health-related misinformation can be
life-threatening to individuals.™

Social interactions can take many different forms and can
now occur both physically and on SM platforms. With
SM, interaction has become easy and may increase stress
among individuals due to uncalled competition or unrealistic
expectations. These interactions may differ but could be critical
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to be encoded in the brain, neuronal activity and trigger lasting
changes in gene expression. The hypothalamus serves as a
neuroendocrine relay centre central to the integration of stress
physiology.5!

Endocrinology is the branch of medicine which deals with
endocrine glands and hormones. Hormones are released from
endocrine glands and traverses to all parts of the body and
regulate mood, growth, development, metabolism and the way
our organ works to maintain internal homeostasis.

The pattern of SM usage is also affected by the diurnal
variation and affected by circadian rhythm, as described by
Fabon Dzogang et al.[% in their article ‘Diurnal variations of
psychometric indicators in Twitter content.’
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Circadian expression of genes regulates many physiological
processes, including sleep/activity cycles, body temperature
and metabolism. Although the suprachiasmatic nucleus in
the hypothalamus is the master clock coordinating many of
these activities, the circadian activity of the glucocorticoid
hormones also markedly affects many neural circuits, and
the circadian activity of melatonin is an essential part of the
sleep-wake system. [

SM and endocrine health impact each other in both positive
and negative ways. So, in this review, we will discuss about
the effect of SM on endocrine health.

SociaL NetworkiNG SiTES orR SociaL Mebia

SNSs or SM are defined as online services through web
software or websites that provide a platform for individuals
to share perspectives, content, insights, experiences, opinions,
and other types of information.!

SM is now a cornerstone of everyday life and offers a far-reaching
communication tool. There are various categories of SM
platforms, which include collaborative projects (Wikipedia),
blogs (WordPress and Wix), microblogs (Twitter and
Weibo), content communities (YouTube, TikTok, Snapchat,
and Instagram), and social network sites (Facebook and
LinkedIn).®

WhatsApp, also called WhatsApp Messenger, is a freeware,
cross-platform, centralised instant messaging and voice-over-1P
service which allows users to send text, voice messages and
video messages, make voice and video calls, and share images,
documents, user locations, and other content. It became the
world’s most popular messaging application by 2015,°1% and
had more than 2 billion users worldwide by February 2020.M'1
Being very popular, there comes a price too, in the form
of several controversies and criticism and banned in a few
countries. WhatsApp has been updated regularly from time
to time to make it more secure and user-friendly in ways like
imposing limits on message forwarding to restrict the spread
of misinformation and making it more secure with end-to-end
encryption.

EnpocRINE HEALTH

Endocrinology is the branch of medicine which deals with
endocrine glands and hormones.

The endocrine system is a complex network of glands and
organs which uses hormones to control and coordinate your
body’s metabolism, sleep, energy level, reproduction, growth
and development, and response to injury, stress, and mood.

Thus, a healthy endocrine system is important for a healthy,
happy life.

SociaL Mepia anD EnpocRINE HEALTH

As many as 80% of internet users seek health information
online. Specifically, seeking health information regarding diet/

nutrition, physical activity, signs, symptoms and treatment of
disease, and public health interventions are some common
examples of online activities.!'”

SM provides a platform for health information and real-time
peer interaction for social and emotional support, sharing the
challenges of long-term condition management.[®!

Diabetes has become one of the most prevalent chronic
diseases throughout the world. Wenwen Kong et al. reported
in their study that the overall quality of the information in the
diabetes videos on TikTok is acceptable, but TikTok might
not fully meet the health information needs of patients with
diabetes. Thus, caution must be taken when using TikTok as
a source of diabetes-related information.['3]

Also, there are closed Facebook groups for diabetes, like
Blue Circle and many more, which give an opportunity to
people with diabetes to interact with questions, answers, and
comments on diabetes care.

SM has profoundly impacted the practice of assisted
reproductive technology (ART). Blakemore,!'*! in their study,
reported on the emerging phenomenon of ‘influencers’ in the
field of infertility. Of the many SM platforms, Twitter and
Instagram, are mainly used by reproductive endocrinology and
infertility specialists. Fertility webspace is becoming a highly
active and growing area of SM because of increasing infertility
in the population. SM can have several fake information, but
Quaas AM et al. concluded that SM is the reality and is going
to stay, so physicians should not act as bystanders or relatively
passive participants but should be more proactive to provide
correct information and harness the enormous potential benefits
of SM.I'3!

However, SM use by patients provides not just beneficial
effects. It also incurs the increased risk of disseminating
misinformation and also has some limitations: lack of
reliability, quality concerns, lack of confidentiality and privacy,
risks of disclosing personal information online, and harmful
or incorrect advice.

A. Positive Impact

As a positive mediator of health, SM can be used for health
promotion, health information, and a community support
network. SM platform can be used for peer group intervention,
as Rachel Gruver et al.'® conducted Facebook-based peer
group intervention for mothers to prevent obesity and promote
healthy growth from infancy.

Faisal S Malik et al.l' described in their study that adolescents
with type 1 diabetes expressed interest in the use of SM as a tool
to support diabetes management and increased engagement
with their diabetes care team.

SM provides a platform for patients and their relatives to
access information regarding rare diseases. Timely and
quality information and education empower patients and
help them cope with the sense of social isolation after
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getting diagnosed with a rare disease.l'™'] Violeta Iotova
et al.?% in their study, described that the current patient
information access survey provides a sound basis for further
planning and execution of educational and teaching activities
by the European Reference Network on Rare Endocrine
Conditions (Endo-ERN) for endocrine disorders like adrenal,
pituitary or thyroid disorders.

SM activities by individuals can be used to identify the
disorders as these individuals will search for their symptoms
online. Sungkyu Park et al.?" in their study, identified activities
on Facebook reveal the depressive state of users.

Physical inactivity is a global challenge, and is ranked as the
fourth leading behavioural risk factor for global mortality. On
the contrary, physical activity has manifested as one of the most
effective methods for positively influencing the health of the
general population across all ages and for different population
groups. For example, it benefits people suffering from
cancer, hypertension, type 2 diabetes, coronary heart disease,
neurological disabilities, and mental health disorders. Héctor
José Tricas-Vidal et al.?? in their study, identified that physical
fitness influencers have motivated and stimulated several
individuals to follow healthy lifestyles through Instagram.

Several young individuals on SM, like Instagram, represent
mindful and intuitive eating to portray healthy lifestyles
without a focus on weight. Thus, Instagram holds the
potential for health professionals to disseminate culturally/
demographically inclusive, evidence-based health/nutrition
information to youth, as described by Johanna K. Hoare et al.**!
in their study.

B. Negative Impact

SM have several benefits but also has several potential negative
effects also, especially on younger people, which are well
documented and include loss of productivity, sleep disruption,
sedentary behaviour, social isolation, cyberbullying, and
adverse mental health outcomes, including suicidal ideation
and decreased empathy.['54

The spread of misinformation is not recent and has been
reported dating back to the early days of printing. The growth
of the internet has, however, brought a drastic change in the
method of communication and the spread of information.
In 2013, the World Economic Forum warned that potential
‘digital wildfires’ could cause the ‘viral spread’ of intentionally
or unintentionally misleading information (World Economic
Forum, 2013).[4

Although misinformation can affect all aspects of life, but
health-related misinformation can be life-threatening to
individuals. Misinformation spreads from micro to macro level.
At the micro-level, individuals who receive misinformation
form a judgement about the information, depending on the
information source, narrative and context, and may spread it
depending on their belief. At the macro-level, the patterns of
misinformation cascade and characteristics of networks are
observed.™

There is limited understanding of why certain individuals,
societies and institutions are more vulnerable to misinformation
about health. This is perhaps surprising, as health promotion
and public health researchers now pay considerable attention
to the potential of the internet as a tool to diffuse health-related
information.

Although the internet provides immense opportunities, it also
lowers the cost of generating and disseminating information,
allowing misinformation and sensationalised stories to
propagate. What was once spread locally can rapidly become
global, with ideas no longer confined or delayed by geography.
This deiminated misinformation may consequently lead to
behavioural changes at individual or mass levels.

Common misinformation seen on SM pertaining to the health
arena revolves around vaccines, communicable diseases,
chronic noncommunicable diseases and others like diet,
nutrition and exercise. Usually, much of this misinformation
comes from individuals who are highly active in influencing
opinions on various SM platforms, and rumours often garner
higher popularity than evidence-based information.

In 2012, the journal Vaccine devoted a special issue to “The
Role of Internet Use in Vaccination’, analysing some of the
communication strategies used by both the anti-vaccination
movement and public health professionals.?>2¢! Reported
widespread misinformation about side effects, as well as
mistrust in government or pharmaceutical companies, is a
major cause for non-vaccination.”

Though, most research on misinformation has focused on
infectious disease, misinformation on chronic illnesses such
as cancer, cardiovascular disease, endocrine diseases like
diabetes, obesity, and thyroid disorders are not uncommon
on SM.

Among chronic diseases like diabetes, Leong et al.?* 2017,
identified that SM mostly speculates on or promotes alternative
treatments. Again, misleading videos are more viral and
influential.

Several times with SM, unrealistic expectations develop in
the individual, which affects their mental and physical health.
SM may have adverse effects in several domains of life like
satisfaction with life, as described by Satici in 2019, loneliness
as described by Btachnio et al. in 2016; academic performance,
as described by Al-Yafi et al. in 2018; and low self-esteem, as
described by Hawi and Samaha in 2017.2%-331

Social appearance anxiety is a type of social anxiety that is
associated with body image perception and is exacerbated by
the use of SM, leading to feelings of loneliness, as described
by Triada Konstantina Papapanou et al.®¥ in their study.
Generally, for women the ideal body is lean, while for men
it is muscular, and they frequently visit physicians to achieve
this through hormonal treatment.

Several individuals have become addicted to SM, and according
to research conducted by the Royal Society for Public Health
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and the UK’s Youth Health Movement, Instagram is considered
the most negatively affecting SM platform in terms of its
impact on young people’s mental health.**!

The emotion circuitry of the brain is complex and primarily
involves the prefrontal cortex, amygdala, hippocampus,
anterior cingulated cortex, and insular cortex, along with
neurotransmitters like dopamine, serotonin, norepinephrine,
melatonin and endorphins. The exact mechanism of physical
and psychological addiction to SM is not known, but it may
be due to the triggering of the brain reward system, which in
turn causes the release of chemical dopamine, a feel-good
chemical in the brain. Dopamine is a neurotransmitter
that is a chemical messenger between neurons involved in
neurological and physiological functioning. All pleasurable
experiences, from eating a good meal to having sex, cause
the release of dopamine. So also, the release of dopamine
is part of what makes some things addicting, such as drugs,
gambling, shopping and using SM.B%37 In some users of SM,
the neurotransmitter dopamine level may increase when they
engage with Facebook, Snapchat, Instagram or other SM
platforms and get a like, a retweet or an emoticon notification
and activate the brain reward system, forming a dopamine loop.
This cycle of happiness and reward makes SM users seek more
such rewards and makes them addicted.®

Serkan Bilge Koca et al.’” reported internet addiction and SM
usage is significantly related to physical inactivity, sedentary
lifestyle, unhealthy eating habits, and insufficient sleep time,
which are a modifiable risk factor for childhood obesity.

Apart from misinformation, inappropriate use of SM may also
interfere with circadian rhythm because of disturbed sleep and
adversely affect hormonal homeostasis.

C. Medical Profession and Social Media

As SM is now a cornerstone of everyday life, so also the
medical professionals are not untouched. Since SM can have
both negative and positive impacts, it is important to prevent
the misuse of SM among medical professionals. To implement
the proper usage of SM in India, the National Medical
Commission (NMC) has suggested points for governing the
code of conduct among medical professionals. The first point
suggests that medical professionals can provide information and
announcements on SM, but the information should be factual
and verified. It should not be misleading or exploit the patient’s
vulnerability or lack of knowledge. The second point advises
that medical professionals should avoid discussing patient
treatment or prescribing medicine on public SM. If a patient
approaches them through SM, they should guide the patient
towards a telemedicine or in-person consultation. The third
point prohibits medical professionals from posting patients’
photographs or scan images on SM as it later becomes data
owned by the SM company or the general public. The fourth
point emphasises that medical professionals on SM should
follow general principles of medical ethics of professional
behaviour towards their colleagues. The fifth point prohibits
medical professionals from malpractices like purchasing ‘likes,’

‘followers,” or paying for higher ratings or soliciting patients
through software programs or apps. The sixth point prohibits
medical professionals from requesting or sharing patients’
testimonials, recommendations, endorsements, or reviews on
SM. The seventh point prohibits medical professionals from
sharing images of healed/cured patients, surgery/procedure
videos, or images displaying impressive results under any
circumstances. The eighth point permits medical professionals
to share educative material with the general public, but the
communication should be limited to their expertise. The ninth
point states that if medical professionals have web pages, then
they should follow the same guidelines as above. The tenth
point advises medical professionals to conduct themselves with
dignity and decorum on SM and refrain from boundary crossings
or violations. The eleventh point suggests that pursuing patients
directly or indirectly through SM is unethical.4!]

D. Cognitive Biases and Endocrinology

Cognition is a term for mental processes, which include
thinking, attention, language, learning, memory and perception,
that allow us to make choices and function as healthy adults.
However, while making judgments or decisions, people often
rely on simplified information processing strategies called
heuristics, which may result in systematic, predictable errors
called cognitive biases, and several simple nonverified or
falsified information is available on SM which can influence
the decision-making capacity of people. Thus, SM can lead to
cognitive bias, which can be of several types like anchoring
bias, availability bias, confirmation bias, hindsight bias,
omission bias, outcome bias, overconfidence bias, relative
risk bias, and susceptibility to framing can affect the decision
making by patients and medical professionals too.** For
example, a parent might refuse to vaccinate their child after
they see a media report of a child who developed autism after
being vaccinated. Similarly, on SM, several nonverified or
falsified information regarding the management of several
endocrine disorders is available, which several times makes
the patient doubt the management as advised by their treating
doctor and may make wrong decisions.

E. Limitation of Use of Social Media

SM is generally used by the younger population and thus, the
older population and those with limited health literacy and
numeracy would be excluded from this education provision.

There are also groups who are from deprived backgrounds
who would be digitally excluded and not using any form of
SM will be excluded from this type of education.

There is also still some considerable resistance amongst
healthcare professionals to interact with patients through SM
due to ethical issues or other concerns.

ConcLusioN

Human beings are social beings, and social interaction is an
important component of life and can now occur physically
or/and on SM platforms. SM affects every aspect of life and
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provides a feasible platform for interaction. SM offers new
opportunities to explore new experiences and perspectives
of life because of its feasibility. But several times, because
of feasibility, misinformation is generated intentionally or
unintentionally, which spreads rapidly. Such misinformation
can affect all aspects of life, but health-related misinformation
can be life-threatening to individuals. Endocrine health is also
affected by SM in both positive and negative ways, and the
term SOCIOCRINOLOGY may be used for this interaction.

SM is a powerful tool to improve quality of life but can be
very harmful if misused. Thus, saying that with great power
comes great responsibility stands true for SM.
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