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Suboptimal Glycaemic Control and Its Contributing Factors in Children 
and Adolescents with Type 1 Diabetes
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Invited: 22/04/2026Type 1 diabetes (T1D) is a chronic autoimmune disease characterized by destruc-
tion of pancreatic beta cells, leading to absolute insulin deficiency. The disease 
progresses from asymptomatic autoimmunity to overt diabetes requiring lifelong 
insulin therapy.1 
	 The global burden of T1D is increasing, particularly among children and ado-
lescents. In 2024, an estimated 9.15 million individuals were living with T1D world-
wide, including 1.81 million under 20 years of age.2 Several Arab countries rank 
among those with the highest incidence rates in children.3 In this issue of the 
Journal of the Best Available Evidence in Medicine, Boud et al. provide further 
evidence regarding the increasing incidence of the disease in Libya, amounting 
to over 9,000 children and adolescents living with T1D.4-6

	 Achieving optimal glycaemic control remains a major challenge, especially in 
resource-limited settings. Advances such as continuous glucose monitoring, insu-
lin pumps, and hybrid closed-loop systems have improved outcomes in high-in-
come countries, but limited access restricts their use elsewhere.
	 Poor glycaemic control is strongly associated with acute complications such 
as hypoglycaemia and diabetic ketoacidosis, as well as long-term microvascular 
and macrovascular complications.7-9 Evidence from the DCCT and EDIC studies 
shows that intensive glycaemic control significantly reduces complication risk, 
particularly when achieved early.8,9 Current guidelines recommend maintaining 
HbA1c levels below 7.5% (58 mmol/mol) in children and adolescents.10
	 Boud et al. highlight how suboptimal glycaemic control remains highly prev-
alent, which is a challenge to 70–90% of children with T1D in resource-limited 
settings.4,5 Multiple factors contribute to this problem. Socioeconomic factors—
including low income, limited healthcare access, and reduced parental supervi-
sion—are consistently linked to poorer outcomes.11 Parental education, particularly 
maternal education, plays a key role.11,12 Modifiable factors are especially import-
ant. Poor adherence to insulin therapy, inadequate glucose monitoring, improp-
er carbohydrate counting, unhealthy diet, and obesity all contribute to elevated 
HbA1c levels.11,12 Studies also highlight associations with age, caregiver education, 
and dietary patterns.13,14 Addressing these factors through structured education 
and improved access to supplies can significantly improve control.
	 Adolescence presents additional challenges. Puberty is associated with in-
creased insulin resistance, while behavioural factors such as risk-taking and re-
duced adherence complicate disease management.15,16 Children aged 10–14 years 
are particularly vulnerable to poor control, especially when obesity is present.16 
Boud et al. emphasize the importance of practical issues such as prolonged use of 
insulin pens without adequate needle replacement may lead to poor glycaemic 
control, highlighting a simple but modifiable barrier to effective management.4 
However, improving glycaemic control requires a comprehensive, context-sen-
sitive approach: early identification of at-risk children allows for targeted inter-
ventions, including structured education, nutritional counselling, and enhanced 
parental involvement. Similarly, ensuring access to essential supplies and tech-
nologies is equally important.
	 In conclusion, suboptimal glycaemic control in children and adolescents with 
T1D remains a major public health challenge, particularly in resource-limited set-
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tings such as Libya.4 Rising incidence, socioeconomic dis-
parities, limited access to advanced technologies, and the 
challenges of adolescence all contribute to poor outcomes. 
A coordinated, family-centred approach is essential to im-
prove glycaemic control and reduce long-term complica-
tions.

Disclosure Statement
The author declares no conflicts of interest.

References

1.	 Insel RA, Dunne JL, Atkinson MA, Chiang JL, Dabelea D, Gottlieb PA, et 
al. Staging presymptomatic type 1 diabetes: a scientific statement of 
JDRF, the Endocrine Society, and the American Diabetes Association. 
Diabetes Care. 2015;38(10):1964-74. doi:10.2337/dc15-1419. 

2.	 Institute for Health Metrics and Evaluation (IHME). GBD Compare data 
visualization. Seattle (WA): IHME, University of Washington; 2024. 

3.	 International Diabetes Federation. IDF Diabetes Atlas. 11th ed. Brus-
sels: International Diabetes Federation; 2025. 

4.	 In this issue of JBAEM. 
5.	 Kadiki OA, Roaeid RB. Incidence of type 1 diabetes in children (0-14 

years) in Benghazi, Libya (1991-2000). Diabetes Metab. 2002;28:463-7. 
6.	 International Diabetes Federation. IDF Diabetes Atlas: country da-

ta-Libya [Internet]. [cited 2026 Mar 20]. Available from: https://diabe-
tesatlas.org/data-by-location/country/libya/ 

7.	 Beck RW, Bergenstal RM, Laffel LM, Pickup JC. Advances in technolo-
gy for management of type 1 diabetes. Lancet. 2019;394(10205):1265-
73. 

8.	 White NH, Sun W, Cleary PA, Tamborlane WV, Danis RP, Hainsworth 
DP, et al. Effect of prior intensive therapy in type 1 diabetes on 10-year 

progression of retinopathy in the DCCT/EDIC: comparison of adults 
and adolescents. Diabetes. 2010;59(5):1244-53. doi:10.2337/db09-1216. 

9.	 Svensson M, Eriksson JW, Dahlquist G. Early glycaemic control, 
age at onset, and development of microvascular complications 
in childhood-onset type 1 diabetes: a population-based study in 
northern Sweden. Diabetes Care. 2004;27(4):955-62. doi:10.2337/di-
acare.27.4.955. 

10.	 Rewers MJ, Pillay K, de Beaufort C, Craig ME, Hanas R, Acerini CL, et 
al. Assessment and monitoring of glycaemic control in children and 
adolescents with diabetes. Pediatr Diabetes. 2014;15 Suppl 20:102-14. 
doi:10.1111/pedi.12190. 

11.	 Neylon OM, O’Connell MA, Skinner TC, Cameron FJ. Demographic and 
personal factors associated with metabolic control and self-care in 
youth with type 1 diabetes: a systematic review. Diabetes Metab Res 
Rev. 2013;29(4):257-72. doi:10.1002/dmrr.2392. 

12.	 Alassaf A, Odeh R, Gharaibeh L, Ibrahim S, Ajlouni K. Impact of socio-
economic characteristics on metabolic control in children with type 1 
diabetes in a developing country. J Clin Res Pediatr Endocrinol. 2019 
Nov 22;11(4):358-365. doi:10.4274/jcrpe.galenos.2019.2019.0014. 

13.	 Habteyohans BD, Hailu BS, Meseret F, et al. Poor glycaemic control 
and its associated factors among children with type 1 diabetes mel-
litus in Harar, eastern Ethiopia: a cross-sectional study. BMC Endocr 
Disord. 2023;23:208. 

14.	 World Health Organization. Global report on diabetes. Geneva: World 
Health Organization; 2016. 

15.	 Al Zahrani AM, Al Shaikh A. Glycaemic control in children and youth 
with type 1 diabetes mellitus in Saudi Arabia. Clin Med Insights Endo-
crinol Diabetes. 2019;12:1179551418825159. doi:10.1177/11795514188251. 

16.	 Ghazaiean M, Najafi B, Zamanfar D, et al. Risk factors for subopti-
mal glycaemic control in pediatrics with type 1 diabetes mellitus: a 
cross-sectional study. Sci Rep. 2024;14:7492. 


