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Abstract: Type 1 Diabetes Mellitus (T1DM) is a chronic autoimmune condition characterized by the destruction of insulin-producing beta cells in the 
pancreas, leading to lifelong dependence on insulin therapy. Objective: This study aims to identify the impact of sociodemographic factors on Glycemic 

control of children with Type 1 Diabetes Mellitus by using Sociodemographic Information. Methodology: This Cross-sectional Prospective study was 
conducted at a Diabetic clinic, children's Hospital, PIMS from 01/12/23 till 30/11/24. Data were collected through Non-probability consecutive 

sampling. Both inpatient and outpatient participants meeting the inclusion criteria were included in the study. Demographic and clinical data were 

collected through a structured questionnaire. Results: In comparison to older children (8–12 years), younger children (ages 1–8) showed superior 

glycemic control (39.6% good control), with a statistically significant difference (p = 0.001).  Glycemic control was positively impacted by 98% of 
caregivers having either adequate or good knowledge about diabetes management.  Compared to children with other caregivers, children whose 

mothers were their primary caregivers demonstrated improved glycemic control.  Good BSR monitoring (≥3 times/day) was associated with improved 

glycemic control, with 49% of patients exhibiting good monitoring adherence (p = 0.001). Clinically, the mean fasting blood glucose was 195 ± 48 

mg/dL, post-prandial blood glucose was 285 ± 62 mg/dL, and HbA1c averaged 9.2 ± 2.1%, indicating poor glycemic control. Conclusion: In our 
study, glycemic control was not significantly predicted by parental education or socioeconomic level; however, enhanced glycemic control was 

correlated with caregiver understanding of diabetes management. Additionally, it was discovered that maintaining ideal glycemic control required 

regular blood glucose checks and maternal involvement as the primary caregiver. 
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Introduction 

Type 1 Diabetes Mellitus (T1DM) is a chronic autoimmune condition 

characterized by the destruction of insulin-producing beta cells in the 
pancreas, leading to lifelong dependence on insulin therapy. Effective 

glycemic control is critical for managing T1DM in children, as poor 

control is associated with acute complications like diabetic ketoacidosis 

and long-term risks such as microvascular and macrovascular damage. (1) 
Achieving optimal glycemic control, however, is influenced by various 

factors, including medical, behavioural, and social determinants. 

Sociodemographic factors, such as age, gender, socioeconomic status, 

parental education, family structure, and access to healthcare, have been 
increasingly recognized as significant contributors to the management 

and outcomes of T1DM. These factors can influence adherence to 

treatment regimens, frequency of monitoring blood glucose, and access 

to insulin and other diabetes care resources. For example, children from 
lower-income families may face challenges related to the affordability of 

diabetes management tools, while those with higher parental education 

levels might benefit from greater health literacy and improved self-

management skills. (2) 
The incidence of Type 1 diabetes mellites has greatly increased over the 

last decade, mostly due to increased diagnosis of the disease in younger 

children.(1) Both genetic and environmental factors have significant role 

in Etiology of Type 1 diabetes. Type 1 DM has major consequences in 
terms of microvascular and macrovascular complications causing 

increased morbidity and mortality. The Diabetes Control and 

Complications Trial and the Epidemiology of Diabetes Interventions and 

Complications study suggested that adequate glycemic control is 
necessary for reducing microvascular complications.(3) The American 

Diabetes Association(ADA) has recommended keeping HbA1c between 

7.5% and 8.5% in children less than 6 years, less than 8 is recommended 

for children between 6 and 8 years whereas <7.5 is considered optimal.(4) 
The responsibility of achieving age-specific targets of glycosylated 

Hemoglobin HbA1c rests on children and their caregivers with close and 

continuous support from the Diabetic clinic. So, the metabolic control of 

patients with T1DM is impacted by factors related to both patients and 
their caregivers. These factors include the patient’s age, duration of 

illness, socioeconomic factors, level of education of parents and parental 

responsibility and understanding of the disease.(5) Studies have shown 

great impact of sociodemographic factors on the glycemic control of 
children with T1DM. A study conducted in Tanzania showed younger 

age, mother as primary caretaker, less duration of illness, better education 

of parents, and proper blood glucose monitoring regime are predictors of 

better glycemic control.(6) This study aims to identify sociodemographic 
determinants of glycemic control in children presenting with T1DM. This 

study will help in developing appropriate interventions for better diabetic 

care and education. It will also assist in the identification of high-risk 

patients for personalized management strategies. 
Objective 

The aim of this study is to identify the impact of sociodemographic factors 

on Glycemic control of children with Type 1 Diabetes Mellitus by using 

Sociodemographic Information. 

Methodology  

This Cross-sectional Prospective study was conducted at the Diabetic 

clinic, children's Hospital, PIMS from 01/12/23 till 30/11/24. Data were 

collected through Non-probability consecutive sampling. 
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By using the WHO calculator, a sample size of 165 was calculated by 

using a confidence level of 95%, an anticipated population of 0.096 and 
an Absolute precision of 4.5%. (3) 

165 children diagnosed with Type 1 Diabetes Mellitus, aged between 1-

12yrs visiting the diabetic clinic of Children Hospital PIMs were enrolled. 

Those not willing to participate in the study, patients with chronic 
illnesses other than Type-1 Diabetes Mellitus and those aged less than 1 

year or more than 12 years were excluded from the study. 

Ethical approval was obtained from the Ethical Review Committee of 

Shaheed Zulfiqar Ali Bhutto Medical University, PIMS, Islamabad, 

before commencing the study. Informed consent was obtained from the 

parents or guardians of all study participants. Both inpatient and 

outpatient participants meeting the inclusion criteria were included in the 

study. Demographic and clinical data were collected through a structured 
questionnaire. This included details such as age, weight, gender, and 

contact information. Clinical information such as fasting blood glucose 

levels, pre- and post-prandial blood glucose levels, HbA1c, and urine R/E 

were also gathered. Specific sociodemographic factors associated with 
glycemic control were documented. Strict adherence to the exclusion 

criteria was maintained to minimize bias and control for effect modifiers. 

The collected data were compiled and analyzed using the Statistical 

Package for Social Sciences (SPSS) version 24. Descriptive statistics 
were employed to summarize the data. Quantitative variables, such as age, 

weight, blood glucose levels, and HbA1c, were expressed as mean ± 

standard deviation. Qualitative variables, including gender, residence, and 

parental education levels, were presented as frequencies and percentages. 
Associations between sociodemographic factors and glycemic control 

were evaluated using appropriate statistical tests. 

Results 

Data were collected from 165 patients, with a nearly equal distribution of 
genders (41.2 % male, 58.8% female). Most participants were aged 8-12 

(55.2%), followed by 5-8 years (24.2 %). The majority resided in urban 

areas (54.5%), while rural residents accounted for 45.5%. Parental 

education varied, with secondary education (37%) being the most 

common level. The majority of patients were diabetic for more than 5 
years (43.6%). Most patients were on long-acting insulin with analogues 

and a lesser number were on intermediate-acting with short-acting (77% 

vs 23%). Clinically, the mean fasting blood glucose was 195 ± 48 mg/dL, 

post-prandial blood glucose was 285 ± 62 mg/dL, and HbA1c averaged 
9.2 ± 2.1%, indicating poor glycemic control. (Table 1) The glycemic 

control analysis revealed that the majority of participants (67.9%) had 

poor control with HbA1c levels ≥ 7.5%, while only 32.1% achieved good 

control with HbA1c levels < 7.5%, reflecting varying levels of disease 

management. (Table 2)  

Children with parents having secondary or higher education showed 

better glycemic control (41.5% and 39.6%). Urban and rural residents did 

not significantly affect glycemic control as seen by p value of 0.3. 
Younger children (1-8 years) demonstrated better control (39.6% and 

32% good) compared to older age groups (67.9% poor for 8-12 years, p = 

0.001). Socioeconomic status did not affect glycemic control significantly 

either (p=0.34). Even though in our study the education of the caregivers 
did not significantly affect the glycemic control of patients knowledge of 

the caregivers regarding disease treatment improved glycemic control in 

patients (98% having either adequate or good knowledge). The majority 

of the patients in the study had mothers as primary caregivers and they 
showed better glycemic control as compared to when other caregivers 

were involved. (Table 3)  

Other parameters to note were insulin regime which did not significantly 

affect glycemic control in children but BSR monitoring when good 
showed improved glycemic control. (43.4% average, 49% good 

monitoring, p=0.001). (Table 4) 

The study also assessed blood glucose monitoring adherence, treatment 

adherence, caregiver knowledge, and recent HbA1c levels among 
participants. Monitoring adherence was average in 47.3% (1–2 

times/week), good in 32.1% of cases (≥3 times/day), and poor in 20.6% 

(none). Caregiver knowledge about the disease was rated as good in 

24.8%, adequate in 61.8%, and poor in 13.3%. (Table 5).

Table 1: Demographic Characteristics and Clinical Parameters of Study Participants 

Characteristic  n (%) 

Age Groups 1–5 years 34 (20.6%) 

5–8 years 40 (24.2%) 

8–12 years 91 (55.2%) 

Gender Male 68 (41.2%) 

Female 97 (58.8%) 

Residence Urban 90 (54.5%) 

Rural 75 (45.5%) 

Duration of diabetes  < 1 year 35 (21.2%) 

1-5 years 58 (35.2%) 

>5 years 72 (43.6%) 

Parental Education No formal education 26 (15.8%) 

Primary education 26 (15.8%) 

Secondary education 61 (37 %) 

Higher education 52 (31.5%) 

Primary caregiver Mother 88 (53.3%) 

Father 24 (14.5%) 

self 27 (16.4%) 

Siblings/other family members 26 (15.8%) 

Insulin Regime Long-acting with analogues 127 (77%) 

Intermediate-acting with short-acting 38 (23%) 

Clinical Parameter  Mean ± SD 

Fasting Blood Glucose 195 ± 48 mg/dL 

Post-Prandial Blood Glucose 285 ± 62 mg/dL 

HbA1c 9.2 ± 2.1% 
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Table 2: Glycemic Control Based on HbA1c Levels 

Glycemic Control HbA1c (%) n (%) 

Good control  <7.5% 53 (32.1%) 

Poor control  ≥7.5% 112 (67.9%) 

Table 3: Association between Sociodemographic Factors and Glycemic Control 

Factor Good Control (%) n=53 Poor Control (%) 

n=112 

p-value 

Age 1-5 years 21 (39.6%) 13 (11.6%)  

0.001 5-8 years 17 (32%) 23 (20.5%) 

8-12 years 15 (28.3%) 76 (67.9%) 

Gender Male  17 (32%) 51 (45.5%)  

0.1 Female  36 (67.9) 61 (54.5%) 

Parental Education No formal education 6 (11.3%) 20 (17.8%)  

 

 

0.095 

Primary education 4 (7.5%) 22 (19.6%) 

Secondary education 22 (41.5%) 39 (34.8%) 

Higher education 21 (39.6%) 31 (27.7%) 

Duration of diabetes Less than 1 12 (22.6%) 23 (20.5%)  

 

0.03 
1-5 years 25 (47.2%) 33 (29.5%) 

More than 5 years 16 (30.2%) 56 (50%) 

Knowledge regarding 

disease and treatment 

Poor 1 (2%) 21 (18.8%)  

  Adequate  26 (49%) 76 (67.9%) 

Good 26 (49%) 15 (13.4%) 

Primary caregiver Mother 41 (77.4%) 47 (41.9%)  

 
 

0.001 

Father 11 (20.8%) 13 (11.6%) 

self 0 27 (24.1%) 

Siblings/other family members 1 (1.8%) 25 (22.4%) 

Residence 

 

Urban 21 (39.6%) 54 (48.2%) 0.3 

Rural 32 (60.4%) 58 (51.8%) 

Socioeconomic Status Low 11 (20.8%) 26 (23.2%)  

0.34 Middle  28 (52.8%) 46 (41%) 

High 14 (26.4) 40 (35.7%) 

Table 4: Association between management strategies and Glycemic Control 

Factor Good Control (%) n=53 Poor Control (%) 

n=112 

p-value 

Insulin Regime Long-acting with analogues 43 (81.1%) 84 (75%)  

0.38 Intermediate-acting with short-acting 10 (18.9%) 28 (25%) 

BSR Monitoring Poor 4 (7.5%) 30 (26.8%)  

 
0.001 

Average  23 (43.4%) 55 (49.1%) 

Good  26 (49%) 27 (24.1%) 

Table 5: Disease Management and Glycemic Control 

Category Subcategory n (%) 

Blood Glucose Monitoring  Good (≥3 times/day) 53 (32.1%) 

Average (1–2 times/week) 78 (47.3%) 

Poor (none) 34(20.6%) 

Adherence to treatment  Poor 20 (12.1%) 

Adequate 64 (38.8%) 

Good 81 (49.1%) 

Knowledge of Caregiver About Disease Good 41 (24.8%) 

Adequate 102 (61.8 %) 

Poor 22 (13.3%) 

Recent HbA1c Good control (<7.5%) 53 (32.1%) 

Poor control (>7.5%) 112 (67.9%) 

Discussion 
 

This study assessed the impact of sociodemographic factors on glycemic 

control in children with Type 1 Diabetes Mellitus (T1DM). The results 

pointed out the connection between glycemic control and other factors 
including parental education, socioeconomic status, age, and residence to 

show that diabetes management is a complex process in children. A total 

of 67.9% of participants had poor glycemic control with an HbA1c of 
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≥7.5% this is in concordance with the previous research done on patients 

with type 1 diabetes in a similar population. (7) The statistical relationship 
between age and glucose management (p-value = 0.001) reveals that 

children older than 8 years usually measure worse glycemic control than 

children aged 1-8 years. Ogugua et al., 2021 reported significant 

deterioration of glycemic control with increasing age in a study conducted 
on type 1 diabetics in Nigeria. (7) Better glycemic control is observed in 

younger children because their caregivers monitor them more intensely 

and as the children age the responsibility of disease management falls 

solely on them. Younger children are less likely to participate in risky 

behaviours that are frequent among older children and adolescents with 

type 1 diabetes, such as missing meals or insulin which lowers the risk of 

poor glycemic control. (8,9) Poor glycemic control in older children can 

also be attributed to changes in hormonal changes during puberty. The 
increases in growth hormone, cortisol, and sex hormones (oestrogen and 

testosterone), which negate the benefits of insulin cause an increase in 

insulin resistance.  Higher insulin requirements to maintain blood glucose 

control are frequently the outcome of this hormonal change. (10) 
Our study demonstrated that children with more educated parents had 

better glycemic control but this was not statistically significant. Parental 

education is presumably associated with improved health literacy and 

comprehensibility of the disease and its management. Caregivers who 
have earned higher degrees tend to grasp diabetes management principles 

better thus they understand diet needs insulin requirements and blood 

glucose surveillance practices. The child achieves better glycemic control 

because well-informed caregivers give stable care and support. (11, 12, 
13) Our study however did find a positive relation between the caregiver’s 

knowledge of disease management and better glycemic control (p-value 

0.001). This is by Araszkiewicz et al., 2008 who reported better long-term 

metabolic control and a decreased risk of diabetic complications were 
linked to increased diabetic knowledge following a 5-day intensive 

insulin therapy teaching program. (14) 

Parental socioeconomic status was not found to be a predictor of glycemic 

control in our study. Gillani et al., 2021 and Ogugua et al., 2021 showed 
similar findings of glycemic control not being affected by the 

socioeconomic status of patients. (7,15) There are several reasons why 

glycemic control in children and adolescents with type 1 diabetes may not 

be directly impacted by lower socioeconomic status, even though it may 
be linked to restricted access to healthcare services. Even though lower 

SES may restrict access to healthcare, if medical care is easily accessible 

and regular monitoring is possible, it does not always result in worse 

glycemic control. (16) 
Findings indicate that the type of primary caregivers directly affected 

glycemic control based on statistical significance at 0.001 (p-value). 

Children under maternal primary caregiver stewardship demonstrated 

better glycemic control so it appears that when mothers are involved in 
diabetes management it leads to improved consistent disease monitoring 

and treatment compliance and diabetes outcome improvements. Mothers 

as primary caregivers serve as crucial figures in overseeing the chronic 

health conditions of children according to research findings. (17) 
Children who consistently monitored their blood glucose achieved 

superior glycemic control. Daily blood glucose tests emerge as essential 

to diabetes management because proper observation enables healthcare 

providers to adjust treatment effectively thus maintaining blood glucose 
control properly. The clinical markers of patients’ glycemic control 

included fasting and 2-h post-prandial glucose levels and HbA1c; thus, 

higher levels of these parameters suggested poor glycemic control. 
Similar findings were observed in other studies as well. (4, 15) On the 

other hand, the high prevalence of poor control in this study could be 

blamed on resource and awareness constraints in the study group. 

Glycemic control remained unaffected by using either Long-acting 

insulin with analogues or Intermediate with short-acting insulin as 

treatment in this research (p-value = 0.38). The findings might stem from 

how both insulin regimes work effectively when employed correctly in 

Type 1 Diabetes Mellitus children to achieve optimal glycemic control. 
(7,15) The study findings did not show significance due to possible 

differences between children's insulin response patterns (19). 

The major limitations of the study include the relatively small sample size, 

single-centre study, average duration of follow-up and the absence of 
fasting-glucose measurement. The study involves cross-sectional data and 

thus does not include causality conclusions and some selection bias might 

be in-built by using the non-probability method of sampling. Also, the 

sociodemographic data were self-reported, and the validity of some of 

those survey-based quantification could be questionable. 

Conclusion 

The key factors affecting glycemic control in children with Type 1 

Diabetes Mellitus (T1DM) are highlighted in this study. Younger children 
typically exhibit better control than older children, maybe as a result of 

difficulties associated with puberty-related hormonal changes that 

increase insulin resistance. While parental education and socioeconomic 

status were not significant predictors of glycemic control in this study, 

caregiver knowledge of diabetes treatment was highly associated with 

improved glycemic control emphasizing the significance of health 

literacy. Furthermore, frequent blood glucose monitoring and maternal 

participation as the primary caregiver were found to be essential 
components for maintaining optimal glycemic control. In summary, 

effective diabetes management in children with type 1 diabetes depends 

on caregiver involvement, caregiver education, and access to care. The 

study highlights the importance of consistent healthcare access and 
educational support for families to ensure better outcomes as children age. 

Declarations 

Data Availability statement 

All data generated or analysed during the study are included in the 
manuscript. 

Ethics approval and consent to participate 

Approved by the department concerned. (IRBEC-CHL-0701-24) 

Consent for publication 
Approved 

Funding 

Not applicable 

Conflict of interest 

 

The authors declared the absence of a conflict of interest. 

Author Contribution  

SA 
Manuscript drafting, Study Design,  

RW (Associate Professor) 

Review of Literature, Data entry, Data analysis, and drafting article. 

MT (Medical Officer)  
Conception of Study, Development of Research Methodology Design,  

FQ (PG Resident) 

Study Design, manuscript review, critical input. 

FTZ (Medical Officer)  
Manuscript drafting, Study Design,  

RS (Medical Officer) 

Review of Literature, Data entry, Data analysis, and drafting article. 

 
All authors reviewed the results and approved the final version of the 

manuscript. They are also accountable for the integrity of the study. 



Biol. Clin. Sci. Res. J., Volume 6(2), 2025: 1589                                                                                                  Ambreen et al., (2025)        

133 
 

References 

1. Reid L, Baxter F, Forbes S. Effects of islet transplantation on 
microvascular and macrovascular complications in type 1 diabetes. 

Diabet Med [Internet]. 2021 Jul [cited 2022 May 13];38(7). Available 

from: https://onlinelibrary.wiley.com/doi/10.1111/dme.14570 

2. Rewers M, Ludvigsson J. Environmental risk factors for type 1 
diabetes. The Lancet. 2016 Jun;387(10035):2340–8.  

3. Alassaf A, Odeh R, Gharaibeh L, Ibrahim S, Ajlouni K. Impact 

of Socioeconomic Characteristics on Metabolic Control in Children with 

Type 1 Diabetes in a Developing Country. J Clin Res Pediatr Endocrinol. 
2019 Dec 1; 11(4):358–65.  

4. Glycemic Targets: Standards of Medical Care in Diabetes—

2021. Diabetes Care. 2020 Dec 4; 44(Supplement_1):S73–84. Available 

from: https://doi.org/10.2337/dc21-s006 
5. Zuckerman-Levin N, Dabaja-Younis H, Ameer E, Cohen M, 

Maor Y, Shehadeh N. Effect of Socioeconomic Status and Ethnicity on 

Glycemic Control in Arab and Jewish Youth with Type 1 Diabetes 

Mellitus. Rambam Maimonides Med J. 2018 Oct 4; 9(4):e0030.  
6. Noorani M, Ramaiya K, Manji K. Glycaemic control in type 1 

diabetes mellitus among children and adolescents in a resource-limited 

setting in Dar es Salaam - Tanzania. BMC Endocr Disord. 2016 Dec; 

16(1):29. 
7. Ogugua CF, Chikani UN, Okiche CY, Ibekwe UM. 

Sociodemographic determinants of glycaemic control among children 

with type 1 diabetes in South Eastern Nigeria. Pan Afr Med J. 2021 Mar 

9; 38:250. Doi: 10.11604/pamj.2021.38.250.19790. PMID: 34104298; 
PMCID: PMC8164434.  

8. AlAgha MA, Majdi WM, Aljefri HM, Ali MA, Alagha AE, 

Elhameed IAA, et al. Effect of parents’ educational level and occupational 

status on child glycemic control. Journal of Patient Care [Internet]. 2017 
Jan 1; 03(02). Available from: 

https://scholar.archive.org/work/q4nlrqjuorf4bjby2rn7rdvwjq 

9. Ndahura NB, Munga J, Kimiywe J, Mupere E. Caregivers’ 

nutrition knowledge and dietary intake of Type 1 diabetic children aged 
3–14 years in Uganda. Diabetes Metabolic Syndrome and Obesity 

[Internet]. 2021 Jan 1; Volume 14:127–37. Available from: 

https://doi.org/10.2147/dmso.s285979 

10. Chowdhury S. Puberty and type 1 diabetes. Indian Journal of 
Endocrinology and Metabolism [Internet]. 2015 Jan 1; 19(7):51. 

Available from: https://doi.org/10.4103/2230-8210.155402 

11. McLarty RP, Alloyce JP, Chitema GG, Msuya LJ. Glycemic 

control, associated factors, acute complications of Type 1 Diabetes 
Mellitus in children, adolescents and young adults in Tanzania. 

Endocrinology Diabetes & Metabolism [Internet]. 2020 Nov 10; 4(2). 

Available from: https://doi.org/10.1002/edm2.200 

12. Archinkova M, Konstantinova M, Savova R, Iotova V, Petrova 
C, Kaleva N, et al. Glycaemic control among Bulgarian children and 

adolescents with type 1 diabetes – an impact of the social status and the 

educational level of the parents. Biotechnology & Biotechnological 

Equipment [Internet]. 2018 Jan 24;32(2):535–41. Available from: 
https://doi.org/10.1080/13102818.2018.1429309 

13. Dayal D, Yadav J, Kumar R, Gupta S, Yadav A, Nanda P. 

Glycaemic control and factors affecting it in type 1 diabetes in children: 

experience from a tertiary care centre in India. Pediatric Endocrinology 
Diabetes and Metabolism [Internet]. 2022 Jan 1; 28(4):281–6. Available 

from: https://doi.org/10.5114/pedm.2022.118326 

14. Araszkiewicz A, Zozulinska-Ziolkiewicz D, Trepinska M, 
Wierusz-Wysocka B. Knowledge after five-day teaching program in 

intensive insulin therapy performed at the onset of type 1 diabetes 

influence the development of late diabetic complications. Diabetes 

Research and Clinical Practice [Internet]. 2008 Apr 3;81(1):61–7. 
Available from: https://doi.org/10.1016/j.diabres.2008.02.009 

15. Gillani S, Junaid Khan M, Abbas Z, Razzaq A, and Ahmed I, 

Sadaat S. Glycemic control among children with type 1 diabetes mellitus 
in northern areas of Pakistan. Medical Forum Monthly [Internet]. 2021 

Oct; 32. Available from: https://medforum.pk/article/17glycemic-

control-among-children-with-type-1-diabetes-mellitus-in-northern-

areas-of-pakistan 
16. Pihoker C, Braffett BH, Songer TJ, Herman WH, Tung M, Kuo 

S, et al. Diabetes care barriers, use, and health outcomes in younger adults 

with Type 1 and Type 2 diabetes. JAMA Network Open [Internet]. 2023 

May 5; 6(5):e2312147. Available from: 

https://doi.org/10.1001/jamanetworkopen.2023.12147 

17. Al-Hadhrami R, Al-Rawajfah OM, Muliira JK, Khalaf A. 

Glycaemic control and its associated factors among adult Omanis with 

type 1 diabetes mellitus: a cross-sectional survey. Expert Rev Endocrinol 
Metab. 2024 May; 19(3):279-285. Doi: 

10.1080/17446651.2023.2295483. Epub 2023 Dec 15. PMID: 38099952. 

18. Pironetti, R., Saha, T., Luukkaala, T., & Keskinen, P. (2023). 

Sociodemographic factors affecting glycaemic control in Finnish 
paediatric patients with type 1 diabetes. Endocrinology, Diabetes & 

Metabolism, 6(6), e452. https://doi.org/10.1002/edm2.452 

19. Charalampopoulos D, Hermann JM, Svensson J, et al. 

Exploring variation in glycemic control across and within eight high-
income countries: a cross-sectional analysis of 64,666 children and 

adolescents with type 1 diabetes. Diabetes Care. 2018; 41(6): 1180-1187. 

doi:10.2337/dc17-2271. 
 

 

 
Open Access This article is licensed under a Creative Commons Attribution 4.0 

International License, http://creativecommons.org/licen ses/by/4.0/. © The 

Author(s) 2025 

http://creativecommons.org/licen%20ses/by/4.0/
http://creativecommons.org/licenses/by-nc/4.0/

