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Abstract 
Background: The rising prevalence of diabetes mellitus in children necessitates precise glucose monitoring for early 
detection and intervention. Blood Glucose Meters (BGM) and Continuous Glucose Monitoring (CGM) are widely used, 
yet their effectiveness in predicting diabetes onset in at-risk paediatric populations remains debated. This study aimed to 
compare BGM and CGM in predicting diabetes risk among children with Acanthosis Nigricans (AN) and elevated 
FINDRISC scores. 
Methods: A quasi-experimental study was conducted at the Health Polytechnic of the Ministry of Health Sorong over 
nine months (January–September 2024), involving 76 children aged 10–18 years. Participants were assigned to either the 
BGM group (measurements every three days) or the CGM group (continuous monitoring every 15 minutes). Key 
parameters included Time in Range (TIR), mean glucose levels, hypoglycaemia and hyperglycaemia episodes, and 
adherence rates. 
Results: CGM demonstrated superior performance, with a significantly higher TIR (78.9% vs. 63.4%, p<0.001), lower 
mean glucose levels (145.3 vs. 162.7 mg/dL, p=0.003), and fewer hypoglycaemia (1.1 vs. 2.8, p=0.015) and hyperglycaemia 
episodes (2.6 vs. 4.5, p=0.002). CGM users also exhibited higher adherence (88.7% vs. 71.3%, p<0.001) and greater 
accuracy, as indicated by a lower Mean Absolute Relative Difference (MARD) (7.2% vs. 10.8%, p=0.004). 
Conclusions: CGM outperforms BGM in predicting diabetes onset in at-risk children, offering improved glycaemic 
control and adherence. These findings support CGM as the preferred glucose monitoring method for paediatric 
populations at risk of diabetes. 
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Introduction 
Diabetes mellitus, particularly type 2 diabetes, has 

emerged as a significant public health concern among 

children and adolescents worldwide, driven by 

increasing rates of obesity and sedentary lifestyles.1–8 

Early detection and management of glucose 

dysregulation in paediatric populations are crucial to 

mitigating the progression of prediabetes to overt 

diabetes. Current strategies emphasise the need for 

accurate and timely monitoring of blood glucose levels 

to prevent long-term complications associated with 

hyperglycaemia, including cardiovascular disease, 

neuropathy, and retinopathy9–11. However, there 

remains considerable debate regarding the optimal 

method for monitoring glucose levels in children at risk 

of diabetes, with Blood Glucose Meters (BGM) and 

Continuous Glucose Monitoring (CGM) systems 

representing two widely utilised approaches. 

 

Despite technological advancements, significant 

challenges persist in predicting diabetes onset in 

paediatric populations. Traditional BGMs, which 

involve intermittent capillary blood sampling, provide 

limited snapshots of glucose levels and may fail to 

capture glycaemic variability effectively12,13. In contrast, 

CGM systems continuously track interstitial glucose 

levels, offering a comprehensive view of glycaemic 

patterns over time14. The dynamic nature of glucose 

fluctuations in children, particularly those with varying 

metabolic rates and eating habits, necessitates a 

monitoring approach that can capture real-time changes 

and provide actionable data for early intervention. 

However, questions remain regarding the comparative 

efficacy, cost-effectiveness, and user compliance of 

CGM and BGM, particularly in resource-limited 

settings. 

 

One of the critical challenges in paediatric diabetes 

management is identifying the most effective method for 

monitoring glucose levels to predict diabetes onset. 

While BGMs are more widely available and cost-

effective, they often fail to detect transient episodes of 

hyperglycaemia or hypoglycaemia due to their 

intermittent nature. This limitation can result in 

suboptimal clinical decisions, particularly in paediatric 

patients where glucose levels may fluctuate rapidly. 

Conversely, although more technologically advanced, 

CGM systems present their own set of challenges, 

including higher costs, sensor inaccuracies, and the 

necessity for continuous wear, which may affect patient 

adherence.15–18 These challenges necessitate a critical 

evaluation of both methods to determine which is better 

suited for predicting the onset of diabetes in children. 

 

Existing literature has primarily focused on the 

effectiveness of CGM in managing established diabetes 

rather than its predictive utility in at-risk paediatric 

populations19,20,21(p20). There is a notable gap in research 

that directly compares the predictive accuracy of BGM 

and CGM in children with early signs of metabolic 

dysregulation. Addressing this gap is essential because 

early intervention can prevent the irreversible 

progression of prediabetes to diabetes. Additionally, 

previous studies have been limited by small sample sizes, 

lack of longitudinal data, and variability in patient 

adherence, making it difficult to generalise their findings. 

Understanding the comparative benefits of these 

monitoring systems could lead to improved clinical 

guidelines and targeted preventive strategies. 

 

The primary aim of this study was to compare the 

predictive efficacy of Blood Glucose Meters (BGM) and 

Continuous Glucose Monitoring (CGM) systems in 

identifying early signs of diabetes mellitus in children 

aged 10-18 years who present with clinical markers, such 

as acanthosis nigricans and a positive Finnish Diabetes 

Risk Score (FINDRISC). We hypothesised that CGM 

will provide superior predictive value over BGM due to 

its ability to continuously capture glucose variability and 

detect episodes of dysglycaemia that are missed by 

intermittent monitoring. The study focuses on 

evaluating the accuracy, user compliance, and practical 

applicability of these two methods over a nine-month 

period in a single-centre observational design. 

 

From a theoretical perspective, this research contributes 

to the understanding of glucose monitoring technologies 

in paediatric populations by elucidating the strengths 

and limitations of the BGM and CGM systems. In 

practical terms, the findings aim to inform clinicians and 

policymakers on optimal strategies for the early 

detection of diabetes in children, potentially influencing 

screening protocols and healthcare policies. The study's 

innovative approach of utilising both BGM and CGM 

data longitudinally to assess predictive outcomes 

addresses a critical gap in current diabetes prevention 

strategies. 

 

This research employed a prospective observational 

design conducted at the Health Polytechnic of the Ministry of 

Health Sorong, Indonesia, from January to September 
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2024. Seventy-six paediatric participants, aged 10-18 

years, were recruited based on specific inclusion criteria, 

such as the presence of acanthosis nigricans and a 

positive modified FINDRISC screening score. 

Participants were monitored using both BGM and CGM 

devices, with data collected on glycaemic variability, 

time-in-range (TIR), and episodes of hyperglycaemia 

and hypoglycaemia. The rationale for selecting this 

mixed-method approach lies in its capacity to capture 

both the continuous data offered by the CGM and the 

real-world applicability of the BGM. Statistical analyses, 

including predictive modelling and comparative 

analyses, were employed to evaluate the relative 

performance of both methods. 

 

Recent studies indicate that while CGM offers 

continuous real-time monitoring and can better capture 

glycaemic variability, it may not always translate into 

improved clinical outcomes owing to issues such as 

patient adherence and sensor calibration22,23. 

Conversely, BGMs, despite being less technologically 

sophisticated, remain the standard in many clinical 

settings owing to their simplicity and lower cost15. 

However, the intermittent nature of BGM monitoring 

limits its effectiveness in detecting glycaemic patterns, 

particularly in children, where glucose levels may be 

influenced by erratic eating habits and physical activity 

levels. 

 

This study is among the first to directly compare the 

predictive accuracy of BGM and CGM in children at risk 

of diabetes, providing a unique contribution to both the 

theoretical framework and practical applications in 

diabetes management. By integrating real-world 

adherence data with predictive metrics, this research 

offers insights that extend beyond the current literature, 

potentially informing more effective screening 

protocols. The study's novelty also lies in its focus on 

paediatric populations, addressing an underrepresented 

demographic in diabetes research. 

 

This paper is structured to present a comprehensive 

examination of glucose monitoring technologies, 

commencing with an introduction to the problem and 

concluding with a discussion of the implications for 

clinical practice and future research directions. The 

anticipated outcomes include an enhanced 

understanding of which glucose monitoring system is 

more efficacious for the early prediction and 

management of diabetes in children, thereby informing 

both clinical practice and health policy. 

 

Methodology  
This study employed a Quasi Experimental design 

conducted at a single centre to evaluate the effectiveness 

of Blood Glucose Meters (BGM) and Continuous 

Glucose Monitoring (CGM) in predicting the onset of 

diabetes mellitus in children. The research was 

conducted at the Health Polytechnic of the Ministry of Health 

Sorong, Indonesia, from January to September 2024, and 

was registered under clinical trial number 

NCT03240432. Ethical approval was obtained from the 

Ethics Committee of Health Polytechnic of the Ministry of 

Health Sorong number DM.03.01/4.3/1001/2024, dated 

5 January 2024. Written informed consent was obtained 

from the parents or guardians, with additional assent 

acquired from participants aged > 12 years. All data 

collected were treated with strict confidentiality in 

accordance with data protection protocols, including 

anonymisation and secure data storage on protected 

servers. 

 

The study population comprised 76 participants, who 

were selected based on power analysis calculations to 

ensure adequate statistical power. Inclusion criteria 

encompassed children aged 10 to 18 years with visible 

acanthosis nigricans on the neck, axillae, or groin; no 

prior HbA1c testing; and a positive modified Finnish 

Diabetes Risk Score (FINDRISC) for children. 

Exclusion criteria included a history of diabetes mellitus, 

use of medications affecting glucose metabolism, or 

presence of acute illnesses during the study period. 

Additionally, individuals consuming ascorbic acid 

(vitamin C) or salicylates (e.g. aspirin) were excluded. 

 

The study commenced with a screening phase, during 

which all participants were assessed using the modified 

FINDRISC24. A physical examination was conducted to 

confirm the presence of AN, and anthropometric 

measurements, including height, weight, body mass 

index (BMI), and waist circumference, were recorded. 

Following screening, participants were randomly 

assigned to two groups: one group utilised BGM and the 

other utilised CGM. The BGM was employed to 

monitor glucose levels every three days at the same time 

(e.g. in the morning before meals), with regular 

calibration of the device. Quality control measures were 

implemented using strict procedures, and all 

measurements were performed by trained personnel. 

Participants in the CGM group were monitored using 

the FreeStyle Libre 14 Day device, which provided 
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continuous glucose monitoring at 15-minute intervals. 

The CGM sensor was applied to the upper arm in 

accordance with the manufacturer's guidelines and 

replaced every 14 days. Data from the sensor were 

automatically collected and analysed to obtain 

information on glycaemic variability, including time in 

range (TIR), mean glucose levels, and episodes of 

hypoglycaemia and hyperglycaemia. The secondary 

outcomes included adherence rates, device accuracy 

metrics, and potential technical failures or adverse 

events. 

 

Data management and analysis were conducted using 

Jamovi statistical software. Missing data were addressed 

using multiple imputations, and outliers were identified 

using boxplot analysis. Descriptive statistics were 

employed to characterise the sample, while comparative 

tests (t-test) were applied to analyse the differences 

between the BGM and CGM groups. Pearson or 

Spearman correlation analyses were performed to assess 

relationships between TIR, mean glucose levels, and 

episodes of hypoglycaemia and hyperglycaemia. 

Additionally, predictive modelling using logistic 

regression was employed to evaluate the efficacy of each 

method in predicting diabetes onset. A significance level 

of p < 0.05 was established for all analyses. 

 

Assessment of Adherence 

Participant adherence to glucose monitoring methods 

was assessed by calculating the percentage of completed 

monitoring sessions relative to the recommended 

sessions over the nine-month study period. Adherence 

to Blood Glucose Meters (BGM) was determined based 

on the number of self-monitoring blood glucose 

measurements performed per day in accordance with 

usage guidelines. In contrast, adherence to Continuous 

Glucose Monitoring (CGM) was measured based on the 

number of days with at least 80% recorded glucose data 

within a 24-hour period. 

 

Assessment of Device Accuracy 
Device accuracy was evaluated using the Mean Absolute 

Relative Difference (MARD), calculated as the mean of 

the absolute relative differences between device 

measurements and laboratory reference values. A lower 

MARD indicates higher measurement accuracy. 

 

Technical Failures 

The occurrence of technical failures for each device was 

recorded to assess device reliability. Technical failures 

were defined as incidents that hindered the acquisition 

of valid glucose data, including sensor malfunctions, 

software errors, or user-related issues leading to data loss 

or unusable results. 

 

Reliability and validity assessments were conducted 

using the Clarke Error Grid for device agreement, and 

accuracy was assessed using the Mean Absolute Relative 

Difference (MARD). Furthermore, quality control 

procedures encompassed regular calibration of devices, 

staff training prior to study commencement, and 

validation of the data collected. All standard operating 

procedures were adhered to ensure the accuracy and 

reliability of the study results. 

 

To guide the workflow of the study, a CONSORT 

flowchart was utilised, commencing with the screening 

phase and randomisation of participants into the two 

intervention groups, followed by daily monitoring with 

BGM and CGM, and concluding with data analysis and 

reporting of the results. 

 

Results   
Respondent Characteristics 

This study comprised 76 participants aged 10–18 years 

who fulfilled the inclusion criteria, specifically the 

presence of acanthosis nigricans and a positive screening 

result utilising the modified Finnish Diabetes Risk Score 

(FINDRISC). The demographic and clinical 

characteristics of the participants are presented in Table 

1. 
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Table 1. Demographic and Clinical Characteristics of 

Participants 

Variable Mean (SD) / n (%) 

Age (years) 13.8 (±2.4) 

Gender (Male/Female) 35 (46%) / 41 (54%) 

BMI (kg/m²) 24.5 (±4.3) 

Waist Circumference (cm) 82.1 (±10.7) 

Acanthosis Nigricans 76 (100%) 

FINDRISC Score 12.4 (±3.2) 

Note: Distribution of age, sex, body mass index (BMI), 

waist circumference, and FINDRISC score. 

Most participants were female (54%), with a mean age 

of 13.8 years (SD ±2.4). The mean BMI of the 

participants indicated an overweight classification, and 

all participants exhibited clinical manifestations of 

acanthosis nigricans. The FINDRISC score suggested 

that all participants were at an elevated risk for type 2 

diabetes mellitus. 

 

 Comparison between Blood Glucose Meter (BGM) 

and Continuous Glucose Monitoring (CGM) 
To evaluate the efficacy of BGM and CGM in predicting 

the onset of diabetes mellitus in paediatric populations, 

glycaemic variability, mean glucose levels, and glycaemic 

episodes were assessed. The results are presented in 

Table 2. 

 

Table 2. Comparison of Glycaemic Metrics between 

BGM and CGM 

Metric BGM 

(Mean 

± SD) 

CGM 

(Mean 

± SD) 

p-

value 

Time in Range 

(TIR, %) 

63.4 

(±12.7) 

78.9 

(±10.3) 

<0.001 

Mean Glucose 

Level (mg/dL) 

162.7 

(±20.4) 

145.3 

(±18.6) 

0.003 

Hypoglycaemia 

Episodes 

(frequency) 

2.8 

(±1.2) 

1.1 

(±0.7) 

0.015 

Hyperglycaemia 

Episodes 

(frequency) 

4.5 

(±1.7) 

2.6 

(±1.1) 

0.002 

Note: p < 0.001 for all comparisons. 

 

The study results indicated that the CGM method 

demonstrated a significant advantage over BGM in 

predicting diabetes onset. Participants utilising CGM 

exhibited a higher Time in Range (TIR) (78.9% vs. 

63.4%, p < 0.001) and a lower mean glucose level (145.3 

mg/dL vs. 162.7 mg/dL, p = 0.003). Furthermore, the 

frequency of both hypoglycaemic and hyperglycaemic 

episodes was significantly lower in the CGM group than 

in the BGM group. 

 

 
Figure 1  Comparison of Time in Range (TIR) between BGM 

and CGM 

 

Adherence and Accuracy Analysis 

The investigation also assessed participant adherence to 

both glucose monitoring methodologies and the 

precision of the utilised devices. The results are 

presented in Table 3. 

 

Table 3. Adherence and Accuracy between BGM and 

CGM 

Parameter BGM (n 

= 38) 

CGM (n 

= 38) 

p-

value 

Adherence (%) 71.3 

(±15.4) 

88.7 

(±10.2) 

<0.001 

Mean Absolute 

Relative 

Difference 

(MARD, %) 

10.8 

(±2.6) 

7.2 

(±1.9) 

0.004 

Technical Failures 

(frequency) 

5 

(13.2%) 

2 (5.3%) 0.046 

Note: Comparison of user adherence and device accuracy between 

BGM and CGM. 

 

As demonstrated in Table 3, participants utilising CGM 

demonstrated significantly higher adherence (88.7% vs. 

71.3%, p < 0.001) and a lower Mean Absolute Relative 

Difference (MARD), indicating superior accuracy (7.2% 

vs. 10.8%, p = 0.004). Moreover, technical failures 

occurred with greater frequency in BGM than in CGM. 
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Figure 2 Adherence to Monitoring between BGM and CGM 

 

Evaluation of Glycaemic Episodes and Time in 
Range (TIR) 

This investigation also assessed glycaemic episodes to 

further elucidate glucose fluctuation patterns in the 

study participants. Table 4 illustrates the distribution of 

hypoglycaemic and hyperglycaemic episodes stratified 

by age category. 

 

Table 4. Distribution of Glycaemic Episodes by Age 

Category 

Age 

(years) 

Hypoglycaemic 

Episodes (BGM 

vs CGM) 

Hyperglycaemic 

Episodes (BGM 

vs CGM) 

10-12 3.2 (±1.4) vs 1.5 

(±0.8) 

5.1 (±1.9) vs 3.0 

(±1.2) 

13-15 2.7 (±1.1) vs 0.9 

(±0.6) 

4.3 (±1.5) vs 2.4 

(±1.0) 

16-18 2.3 (±1.0) vs 0.8 

(±0.5) 

4.0 (±1.3) vs 2.1 

(±0.9) 

Note: Hypoglycaemic and hyperglycaemic episodes in 

different age ranges for BGM and CGM. 

 

As demonstrated in Table 4, the younger age cohort (10-

12 years) exhibited higher frequencies of glycaemic 

episodes, encompassing both hypoglycaemia and 

hyperglycaemia, particularly with the utilisation of BGM. 

The CGM consistently recorded fewer episodes across 

all age groups. 

 

 

Figure 3 Distribution of Hyperglycaemic Episodes by Age 

 

Discussion  
 This study elucidates critical insights into the 

comparative efficacy of Blood Glucose Meters (BGM) 

and Continuous Glucose Monitoring (CGM) systems in 

predicting diabetes mellitus risk among paediatric 

patients. The findings indicate that CGM demonstrates 

superior performance in terms of glycaemic variability, 

time in range (TIR), and reduction of hyperglycaemic 

episodes compared to BGM. Consistently, CGM users 

exhibit fewer fluctuations and better glycaemic control, 

aligning with the study's objective of determining which 

monitoring method is more effective for early detection 

of diabetes in children. Notably, the significant 

reduction in hypoglycaemia episodes among CGM users 

also indicates enhanced safety and monitoring accuracy. 

These results align with the hypothesis that continuous 

monitoring can capture real-time glucose dynamics more 

effectively than intermittent monitoring can. 

 

The unanticipated discovery that CGM not only 

improves glycaemic control but also correlates with 

higher compliance among participants is noteworthy. 

This finding highlights CGM's capacity of CGM to 

seamlessly integrate into patients' daily routines, 

potentially improving long-term adherence to glucose 

monitoring. The trend towards better compliance 

among older children also suggests that age-related 

factors, such as comprehension of the benefits of 

continuous data, may influence the efficacy of CGM in 

diabetes risk management. 

 

The results are consistent with the theoretical 

framework, suggesting that continuous, real-time 

monitoring offers a more accurate representation of 
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blood glucose levels, thereby enhancing the early 

diagnosis of diabetes-related complications. Prior 

studies have similarly emphasised CGM's advantages of 

CGM over BGM, particularly in paediatric populations, 

for providing a comprehensive picture of glucose trends 

and reducing adverse glycaemic events15,21,25. However, 

contrasting studies, such as Christiansen et al., argue that 

the initial cost and technological learning curve of CGM 

may limit its widespread adoption, despite its benefits26. 

This study contributes to the ongoing debate by 

providing empirical evidence that supports the long-

term cost-effectiveness of CGM in paediatric care due 

to its potential to prevent severe complications through 

early detection. 

 

Additionally, the alignment of this study with recent 

literature reinforces the significance of utilising 

advanced glucose monitoring technologies in 

populations at high risk for diabetes. Consistent findings 

across studies suggest that integrating CGM into routine 

paediatric screenings could redefine diabetes prevention 

strategies, especially in regions where diabetes 

prevalence is increasing27–29. 

The superior performance of CGM over BGM in 

reducing glycaemic variability and maintaining glucose 

levels within the target range is a crucial finding with 

theoretical and practical implications. From a 

physiological perspective, CGM's ability of CGM to 

continuously capture glucose levels allows for timely 

adjustments in diet and activity, which are critical for 

managing early diabetes risk. This finding supports 

previous assertions that CGM offers an advantage by 

enabling proactive interventions rather than reactive 

adjustments based on sporadic BGM readings30. The 

study also revealed that CGM provides more reliable 

data for assessing glycaemic control, which is essential 

for predicting long-term outcomes in children with 

prediabetes. 

 

The results align with those of multiple studies 

conducted in recent years. For instance, research by 

Levy et al. indicates that paediatric patients using CGM 

show better long-term outcomes in controlling 

hyperglycaemia than those using traditional BGM31. 

Furthermore, the findings of this study challenge the 

earlier conclusions of Schierloh et al., who suggested that 

intermittent monitoring could be sufficient for children 

with mild glucose irregularities.32 The present research 

demonstrates that even minor fluctuations can go 

undetected with BGM, emphasising the value of 

continuous data provided by CGM for early 

intervention. 

 

However, discrepancies with some previous studies 

highlight the need for further investigation of contextual 

factors, such as socioeconomic status and access to 

technology, which may affect the efficacy of CGM. The 

lower rates of compliance among younger children 

observed in this study suggest that age-specific 

interventions may be necessary to optimise CGM use. 

One unanticipated outcome was the significant 

difference in adherence rates between the two 

monitoring systems, with CGM users demonstrating 

higher compliance despite their more complex setup. 

This could be attributed to the less invasive nature of 

CGM and its ability to provide continuous feedback, 

which may encourage users to maintain consistent 

monitoring practices. This finding contrasts with studies 

that have noted higher dropout rates in CGM trials due 

to discomfort or device complexity33,34. This discrepancy 

may be explained by advancements in CGM technology, 

rendering it more user-friendly and less intrusive. 

This study extends the existing theoretical models of 

diabetes management by demonstrating the practical 

benefits of continuous glucose monitoring in paediatric 

populations. It addresses a critical gap in current diabetes 

prevention frameworks, which often rely on intermittent 

monitoring methods that may not capture the dynamic 

nature of glucose fluctuations in at-risk children. The 

evidence presented suggests that integrating CGM into 

routine screening could enhance early diagnosis and 

management strategies, thereby reducing the incidence 

of full-blown diabetes in high-risk groups. 

 

Additionally, this research provides new insights into the 

behavioural aspects of glucose monitoring, particularly 

how device usability influences adherence among 

different age groups. These findings contribute to 

refining theoretical models that link technology 

adoption with health outcomes, especially in younger 

populations. 

 

From a practical standpoint, the results indicate that 

healthcare providers should prioritise CGM over 

traditional BGM for children at risk of diabetes, 

especially those presenting with prediabetic symptoms 

such as acanthosis nigricans. Evidence suggests that 

adopting CGM in clinical settings can improve patient 

outcomes, reduce long-term healthcare costs, and 

promote proactive disease management. For 

stakeholders such as healthcare policymakers, the 
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findings support the integration of CGM into paediatric 

diabetes screening programmes, which could lead to 

earlier interventions and reduced healthcare burdens. 

Moreover, given the higher compliance rates associated 

with CGM, this technology could be recommended as a 

standard practice in managing paediatric prediabetes, 

potentially transforming current approaches to diabetes 

prevention. 

 

Despite the strengths of this study, several limitations 

warrant discussion. The single-centre design may limit 

the generalisability of the findings to broader paediatric 

populations. Additionally, the relatively small sample 

size could have reduced the statistical power of the 

analyses, particularly in subgroup comparisons. The 

reliance on self-reported data for adherence measures 

also introduces potential bias. Another limitation is the 

lack of consideration of socioeconomic factors that 

might influence access to CGM technology, which could 

impact the study's external validity. 

Future studies should consider multicentre trials with 

larger and more diverse populations to validate these 

findings. Exploring the impact of socioeconomic status 

on CGM adoption and effectiveness could provide more 

nuanced insights into how healthcare disparities affect 

diabetes management outcomes. Additionally, further 

research should examine the psychological factors 

influencing adherence to CGM among younger children, 

which may lead to tailored interventions for different age 

groups. Longitudinal studies are also recommended to 

assess the long-term impact of CGM on diabetes 

prevention in paediatric populations. 

 

Conclusion  

This study aimed to compare the efficacy of blood 

glucose meter (BGM) and Continuous Glucose 

Monitoring (CGM) systems in predicting the onset of 

diabetes mellitus in children, with a focus on identifying 

which method offers superior predictive accuracy and 

control over glycaemic fluctuations. The findings reveal 

that CGM significantly outperforms BGM in managing 

glucose variability, optimising time-in-range (TIR), and 

reducing both hyperglycaemic and hypoglycaemic 

episodes. These results underscore the potential of 

CGM as a more effective tool in early diabetes 

intervention, particularly by providing continuous data 

that support proactive adjustments in paediatric care. 

This study contributes to the existing literature by 

confirming that real-time glucose monitoring facilitates 

improved compliance and long-term management 

outcomes in children, thereby enhancing diabetes 

prevention strategies. However, the research 

acknowledges limitations, including its relatively small 

sample size and the single-centre design, which may 

affect the generalisability of the findings. Future studies 

are encouraged to explore multicentre trials and 

incorporate socioeconomic factors that could influence 

CGM adoption and outcomes. Given the demonstrated 

advantages of CGM, healthcare providers and 

policymakers should consider its broader integration 

into paediatric diabetes prevention programs, which 

could potentially improve early diagnosis and reduce the 

progression to full-blown diabetes in at-risk children. 
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