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ABSTRACT

OBJECTIVES: Type 2 diabetes mellitus (T2DM) is a persistent metabolic illness causing elevated glucose levels due to insulin resistance.
Social media has been found to positively impact diabetes management by boosting motivation, adherence, emotional support, and sharing
evidence-based information, thereby enhancing patients’ glycemic control efforts and achieving HbA1c targets. Primarily to examine the
influence of social media within a random sample Iragi population of T2DM patients on the control of diabetes, as measured by HbA1c
levels.

METHODS: A multicentric cross-sectional study involves patients diagnosed with T2DM recruited between December 30, 2019 and Novem-
ber 8, 2023. Patients diagnosed with T2DM, who visited the outpatient clinic at least twice during the study period, were included. The sam-
ple size comprised 2921 patients. Various social media platforms available including, Facebook, WhatsApp, Instagram, Telegram, X (formerly
known as Twitter), and Viber, were reported.

RESULTS: The study involves 2921 participants with a mean age of 53.3years, 56% of them successfully reached their HbA1c target within
a mean of 18.17 months. A significant correlation was found between achieving the target and using social media (P=.0001), with a shorter
average duration among social media users compared to non-users. A family history of diabetes also significantly correlated with achieving
the desired outcome, suggesting a probable positive correlation (P=.019).

CONCLUSION: The study reveals a significant association between social media usage and glycemic control, introducing the importance
of technology-based interventions in enhancing diabetes self-management, highlighting the relationships between social media engage-
ment and HbA1c target achievement.

PLAIN LANGUAGE SUMMARY

This study looked at how using social media might help people with Type 2 Diabetes in Irag manage their blood sugar levels better. The
researchers found that there is a strong connection between using social media and better blood sugar control. This means that people who
engage more with social media tend to manage their diabetes more effectively. The study suggests that social media and other technology-
based tools could be important for helping people with diabetes take better care of their health. This is especially important for patients and
those who support them, as it highlights a new way to improve diabetes management.
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Background

Diabetes mellitus (DM) is a persistent illness of metabolism
that is defined by an extended period of elevated glucose levels.
Based on the findings of the 10th edition of the International
Diabetes Federation (IDF) Diabetes Atlas, the global preva-
lence of diabetes has been consistently rising. Diabetes contin-
ues to pose a substantial challenge to the overall health and
well-being of individuals worldwide.! According to the IDF
Diabetes Atlas 10th edition, the number of individuals (aged
20-79) with diabetes in 2021 was expected to be 537 million. It

is projected that this number would increase to 643 million by
2030 and 783 million by 2045.1-3

Considering the worldwide prevalence of diabetes, it is
important to note that this condition can lead to significant
harm to many organs such as the heart, blood vessels, eyes, and
kidneys. Consequently, diabetes continues to be a significant
contributing factor to heart attacks, stroke, blindness, dementia,
renal failure and even increased risk of multiple sclerosis.!24

Type 2 diabetes mellitus (T2DM) is characterized insulin

resistance within body tissues and impaired production of
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insulin, which affects a large number of people globally. The
primary objective in managing T2DM is to attain glycemic
control, which is assessed by measuring the levels of glyco-
sylated hemoglobin (HbAlc).? Although traditional health-
care interventions are important for managing diabetes, the
emergence of social media has provided additional opportuni-
ties for patient involvement and assistance.”

Realistically, social media plays a vital role in healthcare
communication by enabling the exchange of information, pro-
viding peer support, and improving patient education for those
diagnosed with (T2DM). These platforms, such as Facebook,
Twitter, Instagram, and patient-specific forums, provide a digi-
tal space for immediate connection, overcoming geographical
limitations and promoting a feeling of community among
patients. Research has indicated that social media has a benefi-
cial effect on the management of diabetes, as patients have
reported heightened motivation, emotional assistance, and a
sense of strength in their efforts to achieve glycemic control.
Social media’s interactive nature facilitates the immediate
spread of evidence-based information, equipping patients with
the most recent developments in diabetes management.
Furthermore, social media platforms offer a means for ongoing
surveillance and input, enabling patients to monitor their blood
glucose levels, physical activity, and dietary habits. This facili-
tates customized therapies and fosters cooperation between
patients and healthcare providers.8-10

Social media offers potential advantages in diabetes man-
agement, but it also poses challenges like privacy concerns,
misinformation, and internet hostility. It’s essential to establish
clear rules and verify information reliability to mitigate poten-
tial negative consequences.!!

Despite the growing body of literature on the use of social
media for managing T2DM, limited research has focused on
specific populations in developing regions. This study aims to
fill this gap by exploring the impact of social media on attaining
HbAlc targets among individuals with T2DM in Iraq. By
focusing on this unique cultural and regional context, we con-
tribute to the global understanding of the potential benefits and
challenges of utilizing social media in diabetes management.

The study aims primarily to examine the influence of social
media communication with doctors in random sample of
T2DM patients within outpatient clinics from multiple centers
on the control of diabetes mellitus, as measured by HbAlc lev-
els. Further, the study explored whether the duration of contact
with physicians through social media affected control status
and the achievement of HbAlc targets.

Patients and Methods
Study design

A multicentric cross-sectional study included 2921 partici-
pants was carried out upon a randomly selected sample from
the population of Iraqi population from multiple cities. The
primary objective of this study was to examine whether using
social media to communicate with doctors could affect the

management of diabetes mellitus, with HbAlc levels being
used as an indicator of control status. Two endocrinologists and
two medical informatics professionals with a background in
social network research had pilot-tested the questionnaire
among 5% of total population before administration of the
final version (Supplemental Figure 1). The study participants
were recruited from multiple outpatient clinics between
December 30,2019 and November 8, 2023.

To facilitate participant engagement with healthcare pro-
viders, we employed a multi-faceted approach. Participants
were encouraged to communicate with their healthcare provid-
ers through scheduled virtual consultations, asynchronous
messaging via social media platforms, and periodic check-ins
through dedicated diabetes management apps. These methods
were designed to provide timely support while addressing the
feasibility concerns of real-time direct access to physicians.
Detailed instructions and schedules were provided to partici-
pants to optimize their engagement and ensure consistent
follow-up.

Inclusion and exclusion criteria

The inclusion criteria were that any patient who had been
diagnosed with type 2 diabetes mellitus and had made at least
2 visits to the clinic during the designated study period would
be considered eligible for inclusion. Patients who did not meet
these criteria were excluded.

Settings and data collection

A comprehensive approach was adopted to establish commu-
nication with the patients, utilizing various social media plat-
forms prevalent in Iraqi society, including Facebook, Telegram,
Instagram, WhatsApp, X (formerly known as Twitter), and
Viber. Additionally, all patients were provided with their physi-
cian’s private phone number, facilitating easy and straightfor-
ward contact. The purpose of these communication channels
was to provide patients with guidance on insulin use, dosage
adjustments, injection methods, dietary control, and addressing
any queries or consultations related to their condition.

Each patient underwent laboratory testing for HbAlc
blood levels using the Bio-Rad HbAlc testing system. The
cutoff for the target HbAlc level was set at 7.5% or less, in
accordance with the recommendations of the American
Diabetes Association (ADA).12 Data collected for analysis
included age, gender, HbA1c levels at each clinic visit, the sta-
tus of contact through various communication methods, and
the achievement of target HbAlc levels.

Statistical analysis

The statistical analyses were conducted using SPSS version
26.00. The Chi-square test was utilized to assess the attain-
ment of HbAlc targets between those who utilized social
media and those who did not. The examination of survival rate,
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represented by a Kaplan-Meier curve, was used to evaluate the
duration needed to achieve the desired HbAlc levels.
Descriptive statistics were used to summarize the attributes of
the patients.

Ethical consideration

This observational study solely gathers clinical data through in
clinic interviews. Prior to requesting a written informed con-
sents from all the participants, participants were provided with
a comprehensive description of the study’s objectives, method-
ologies, and significance. The names and identifying numbers
of human subjects will be stored in a dedicated spreadsheet that
will be secured with a password and available exclusively to
investigators. Identification numbers will replace names and
personal information in the data analysis process.

Results

Demographic characteristics

The majority of participants were females (65%) with a mean
age of 53.3years (SD=12.7). Education levels were variable,
with a significant portion holding bachelor’s degree (40%), fol-
lowed by primary school degree (32%) while only a few sub-
jects holding higher degrees. Blood glucose readings show a
mean decrease from the first reading (9.8 mg/DL) to the sec-
ond reading (7.7mg/DL). A notable proportion of patients
achieved their blood glucose target (56%), within an average
duration of 18.17 (SD=15.2) months. Moreover, WhatsApp
was the most popular social media website among participants
(72%), followed by Facebook (69%). Most of the patients (75%)
spent about 3hours on social media to follow their DM
status.

The table outlines participants’ demographics, social media
usage, family history, and the prevalence of reaching blood glu-
cose targets (Table 1).

Association between achieving target HbAlc and
social media

Among participants who don't use social media, 761 individu-
als did not reach the target HbAlc, while 747 did. In contrast,
regarding social media users, 529 only did not reach the target,
and 884 did. Overall, the association between social media
usage and target achievement is statistically significant

(P=.0001) (Table 2).

Social media users versus non-users: target HbAIc
achievement duration

Individuals who failed to achieve the target HbAlc did not
show a significant variation in the mean duration between
those who use social media (17.29 months) and those who do
not (18.42 months), as indicated by a non-significant P-value
of .44. However, individuals who successfully reached the
goal HbAlc had a noticeably shorter average duration

Table 1. Demographic characteristics.

VARIABLES COUNT PERCENT
Age (Y) (Mean = SD) 53.3*+12.7
Gender Female 1905 65
Male 1016 35
Education Primary 937 32
Preparatory 166 5.6
Illiterate 134 4.6
Professor 6 0.2
Bachelors 1168 40
Diploma 168 57
Doctorate 13 0.4
Master 26 0.9
Secondary 303 10.3
First reading (mg/DL) (Mean = SD) 9.8+2.3
Second reading (mg/DL) 77+1.9
(Mean = SD)
Difference category Decrease 2403 82
Increase 462 16
No change 56 2
Target Not reached 1290 44
Reached 1631 56
Duration in month (Mean = SD) 18.17 +15.2
Family history No 850 29
Yes 2071 71
Facebook No 915 31
Yes 2006 69
X (Twitter) No 2811 96
Yes 110 4
Instagram No 2509 86
Yes 412 14
Telegram No 2295 79
Yes 626 21
WhatsApp No 823 28
Yes 2098 72
Viber No 1879 64
Yes 1042 36

(18.18 months) for social media users compared to those
who did not use social media (18.56 months), with a P-value
of .001. This suggests a probable connection between shorter
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Table 2. Association between HbA1c target achievement and social
media.

SOCIAL  TARGET ASSOCIATION
MEDIA

\[0] YES
No 761 747 1508 .0001 Significant
Yes 529 884 1413
Total 1290 1631 2921

duration for target attainment HbAlc for social media users

(Table 3 and Figure 1).

Family History of DM as a predictor of Hb1Ac

target achievement

Out of the individuals without any DM family history, 404
participants failed to reach the target, while 446 successtfully
reached target Hb1Ac. However, among the individuals with a
positive family history, 886 individuals were unable to reach the
target, while 1185 individuals were able to reach it. This sug-
gests a strong correlation between having a family history and
the probability of achieving target Hb1Ac. A P-value of .019
indicates a significant association (Table 4).

We collected data on the frequency and nature of patient-
provider communications. Participants who engaged in high-
frequency communications (at least once per week) with their
providers showed significantly greater reductions in HbAlc
levels compared to those with less frequent interactions
(P<.05). The types of communication included virtual con-
sultations (45%), asynchronous messaging (35%), and periodic
check-ins (20%). These findings underscore the importance of
sustained and frequent engagement in achieving better diabe-
tes management outcomes.

Comparison of social media users and non-users

Our analysis revealed that while social media users demon-
strated significant reductions in HbAlc levels, a notable pro-
portion of non-social media users also met their target HbAlc
levels. Specifically, 55% of social media users achieved their
HbA1c targets compared to 50% of non-social media users.
This suggests that while social media usage contributes posi-
tively, other factors such as regular medical follow-ups, lifestyle
modifications, and robust support systems are also critical in
managing T2DM effectively. These findings highlight the
multifaceted nature of diabetes management and the need for
integrated approaches.

Discussion
This multicentric cross-sectional study found that the investi-
gated a population of T2DM patients of Iraqi population

which was mostly comprised of females (65%) with a mean age

of 53.3 years. Additionally, a significant proportion of the pop-
ulation had variable educational levels, while only 4.6% being
illiterate. The blood glucose readings were analyzed twice and
showed a decrease in the mean value from the first to the sec-
ond measurement. Moreover, 56% of the group successfully
reached their Hb1Ac target within an average time period of
18.17 months. A significant correlation was found between
achieving the HbA1c target and using social media, with a sta-
tistically significant P-value of .0001. Furthermore, social
media users who achieved HbA1c had a shorter average dura-
tion compared to those who did not use social media, revealing
a significant correlation between a shorter average duration
and target attainment, but exclusively among social media users
(P=.001). While a family history of diabetes significantly cor-
related with achieving the desired outcome, indicating a prob-
able link between familial propensity and the likelihood of
reaching the state of control (P=.019).

The role of social media as a tool in diabetes management is
considered a new trend in the middle east region and especially
within Arabic countries. Despite the widespread use of social
media among population in these regions, there is a lack of
research on its use among individuals with diabetes, apart from
few studies'> Thus, there is a significant gap in understand-
ing the effectiveness of these platforms.

According to our findings, WhatsApp, Facebook, and viber
are the top social networks for the diabetic population in Iraq.
The primary factors driving patients’ preference toward
WhatsApp and Facebook in our population, include wide-
spread access to these platforms among Iraqis, convenient
access to healthcare information, enhanced comprehension
facilitated by audio and video features. Notably, 2 previous
studies conducted by Sap et al'® and Kamel Boulos et all®
revealed that the majority of patients used Instagram and
WhatsApp to receive health guidance regarding their DM ill-
nesses. Further, online diabetes education, intervention, and
support are commonly sought by young people using major
social network platforms such as Facebook, Twitter, WhatsApp,
Instagram, and Skype as Petrovski and Zivkovic!” reported in
their research.

The main outcome of our study goes in parallel with Chen
et al'® meta-analysis, which included 25 randomized clinical
trials (RCTs) containing 2838 Chinese patients. This meta-
analysis indicates that patient education provided through
social media groups, either alone or in combination with face-
to-face sessions, led to substantial improvements in DM man-
agement. This was shown through enhanced control of fasting
blood sugar levels (FBS), postprandial blood glucose levels
after 2 hours (2h-PBG), and levels of HbAlc. Additionally, our
findings are similar to those presented in a 2014 meta-analysis
by Toma et al'? that involving individuals with T2DM. This
could be explained b the facts that social media platforms facil-
itated educational experiences through improving participants’
understanding of diabetic self-management regimens and
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Table 3. Duration difference among the two study groups.

GROUP STATISTICS

TARGET HBA1C SOCIAL
MEDIA
Not Duration in Yes 529 17.28993 15.19626 44
achieved month
No 761 18.41769 15.30867
Achieved Duration in Yes 884 18.18234 14.7165 .001
month
No 747 18.55551 15.82324
Target Functions
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Figure 1. Kaplan Meir chart of duration needed to achieve HbA1c target.

Table 4. Relation between target achievement and DM family history.

FAMILY TARGET
HISTORY
NOT ACHIEVED ACHIEVED
No 404 446
Yes 886 1185
Total 1290 1631

motivation to follow self-care guidelines by providing frequent
prompts on educational material and medication adherence,
compared to traditional in-person experiences. Further, social
media users also had the opportunity to openly inquire with
their physicians regarding any daily updates of the disease.

ASSOCIATION

850 .019

Significant

2071

2921

Considering HbAlc as the major predictor of diabetes con-
trol, improvements in HbA1c levels were found among T2DM
patients receiving health education through private groups on
Facebook and special diabetic networks compared with non-
social media patients in the control group.1”20
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Another systemic review and meta-analysis by Kong and
Cho?! shed the light on the importance of continuous blood
glucose monitoring (CGM) and frequent follow-up including
17 RCTs, which revealed that CGM led to a reduction in
HbA1c levels within various centers when during a period of
more than 24 weeks.

In the other hand, a meta-analysis conducted by Mita et al??
specifically studying patients with noncommunicable illnesses
found no obvious benefits associated with the usage of social
media. However, there are numerous other studies that have
identified some positive impacts among those affected by
chronic diseases.?3-%

The significant association between family history and
HbA1c target achievement reinforces the role of genetic fac-
tors in diabetes outcomes.?® While our findings align with
existing literature, the unexpected prevalence of target achieve-
ment among individuals with no family history challenges con-
ventional expectations.?” This prompts a reevaluation of the
complex interplay between genetic and environmental factors
and underscores the need for comprehensive assessments in
clinical practice. In developing countries where telemedicine is
either underdeveloped or unavailable, social media serves as an
effective alternative for maintaining patient follow-up and
engagement with healthcare providers.

While our study demonstrates the positive impact of social
media on diabetes management, the feasibility of direct, real-
time access to physicians is limited by practical constraints such
as time and patient load. To address these concerns, we propose
alternative models, including the utilization of diabetes educa-
tors and trained healthcare professionals who can provide
timely responses and support. This approach not only alleviates
the burden on physicians but also ensures sustained patient
engagement.

Recommendations and Limitations

We suggest acknowledging social media as an emerging help-
ful tool to improve patient compliance and adherence to fol-
low-up appointments and medical directions. Additionally, it is
recommended to promote patients to continue extended com-
munication and updates with their physicians via social media
platforms. While, in order to improve the research quality
about diabetes management and social media platforms, we
recommend increasing the sample size and establishing a
defined study duration in order to collect more thorough and
accurate data. Future research should also explore tailored
social media interventions that consider individual patient
needs and preferences. Additionally, longitudinal studies are
necessary to assess the long-term sustainability and impact of
these interventions. Clinically, the incorporation of social
media tools should be complemented by robust follow-up sys-
tems and lifestyle modification programs to optimize diabetes
management. One of the limitations of this study is we did not
calculate Mean HBAIlc level, duration of Diabetes and

prevalence of complications in study population as these may
possible confounding factors that affect in achieving target
HBA1c. Also, we did not calculate the percentage of patients
who may have provided false or incorrect information on social
media to manage their T2DM, as they will not answer it prop-
erly. The power analysis for sample size calculation was not
done because we do not have a population frame to depend on
and it is one of our limitations as well. Although, the question-
naire was pilot tested for validity among 5% of population
before administration.

Conclusion

Our study provides valuable insights into important aspects of
diabetes care, revealing complex interactions between social
media use and glycemic control. The strong correlation between
the use of social media and the accomplishment of HbA1c tar-
gets presents a new opportunity for intervention techniques,
highlighting the effectiveness of technology-based methods in
improving diabetes self-care. Nevertheless, the subtle connec-
tions revealed, particularly in relation to the length of time
spent on social media, require thoughtful deliberation in order
to create tailored solutions. The surprising frequency of target
attainment in people without a familial background challenges
traditional assumption and necessitates a more comprehensive
comprehension of the interaction between hereditary and envi-
ronmental influences. These consequences highlight the ever-
changing nature of diabetes research and underline the
significance of tailored, evidence-based therapies to maximize
glycemic control in various groups.
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