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Abstract

Background: Type 1 diabetes mellitus (T1DM) in children necessitates intensive insulin therapy, which
predisposes patients to recurrent hypoglycemic episodes.

Objective: To evaluate the association between the frequency of hypoglycemic episodes and academic
performance among children with type 1 diabetes by correlating glycemic patterns with scholastic outcomes.

Methods: This cross-sectional analytical study was conducted at Children Hospital Lahore from March 2024
to March 2025 and included 275 children diagnosed with TIDM. Data regarding hypoglycemic episodes,
glycemic control, academic scores, and school attendance were collected and analyzed.

Results: The mean age of participants was 11.8 * 2.9 years, with a mean glycated hemoglobin (HbA1c) of 8.7
+1.4%. The average frequency of hypoglycemic episodes was 5.8 + 3.4 per month. High-frequency
hypoglycemia was observed in 29.1% of children, while 25.8% reported severe episodes. The mean academic
score was 74.6 + 10.8%, and average attendance was 88.5 * 7.6%. A significant decline in academic
performance was noted with increasing hypoglycemia frequency; children in the high-frequency group had
lower academic scores (65.8 + 9.7% vs 82.1 + 7.6%), reduced attendance (81.7 = 7.8% vs 93.4 = 4.2%), and
higher absenteeism (21.4 = 6.2 vs 8.7 = 3.5 days/year) (p < 0.001). A strong negative correlation was observed
between hypoglycemia frequency and academic scores (r = -0.62).

Conclusion: Recurrent hypoglycemia is significantly associated with poorer academic performance and
increased absenteeism among children with type 1 diabetes, highlighting the importance of optimizing
glycemic control to improve both clinical and educational outcomes.

Categories: Other, Medical Education, Pediatrics
Keywords: academic performance, glycemic control, hypoglycemia, school attendance, type 1 diabetes mellitus
(tldm)

Introduction

Type 1 diabetes mellitus (T1DM) is a chronic endocrine disorder in children characterized by autoimmune
destruction of pancreatic B-cells, necessitating lifelong insulin therapy. The incidence of TIDM is rising
globally at an alarming rate, contributing not only to increasing disease burden but also to significant
psychosocial stress among affected children and their families [1]. While insulin therapy plays a crucial role
in achieving optimal glycemic control and reducing long-term complications, it is also associated with an
increased risk of hypoglycemia, which remains the most common and feared acute complication of diabetes
management [2]. The predation of blood glucose that is less than 70 mg/dL is known as hypoglycemia, which
is characterized by autonomic and neuroglycopenic symptoms and includes sweating, confusion, poor
concentration, seizures, and unconsciousness [3]. The glucose factor is highly dependent on the process of
brain development in children, and, therefore, frequent cases may adversely affect cognitive processes,
memory, and attention [4]. Experimental and clinical findings show that chronic hypoglycemia has the
potential to disrupt the abilities of the hippocampus and neurocognitive development and result in
persistent learning problems in the long-term [5]. School-aged children are also subjected academic settings
for a large portion of their time, which require sustained attention, processing speed, and executive
processing. Even minor instances of hypoglycemia in school may complicate concentration, slow

down thinking, and deteriorate performance in the classroom [6]. It might also result in mental stress,
school absenteeism, and hospital visits due to extreme cases, thus further reducing performance in school
[7]. Subsequently, glycemic variability -particularly frequent hypoglycemic episodes - is closely associated
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with day-to-day school functioning, exerting a greater impact than overall glycemic control alone [8].

Some researches have also indicated negative correlation between frequent incidences of hypoglycemia and
poor memory, attention, and academic testing outcomes [9]. Acute hypoglycemia, and especially the one
that happens at earlier stages of life, has been associated with a reduction in IQ and neurocognitive
impairments over time [10]. Along with physiological outcomes, phobia of hypoglycemia, the cost of
treatment, and constant disruptions to check the level of glucose in the blood could reduce the attendance
in classes and self-confidence, which in turn affects the academic performance [11]. Insufficient knowledge
among teachers and caregivers may lead to delays in managing hypoglycemic episodes, thereby contributing
to disruptions in learning [12,13]. Despite the problems associated with hypoglycemia, not much evidence
directly points to the frequency of hypoglycemia having a direct relationship with the measurable variables
of academic achievement, e.g., school grades, and attendance [14].

Objective

To evaluate the association between the frequency of hypoglycemic episodes in children with T1IDM and
their academic performance, defined as examination scores, attendance rates, and classroom functioning;
and to analyze this relationship through group comparisons, correlation, and multivariate regression while
assessing the influence of glycemic control (glycated hemoglobin (HbA1c)) and other clinical factors.

Materials And Methods

This was a cross-sectional analytical study conducted at Children Hospital Lahore from March 2024 to March
2025, including 275 children diagnosed with TIDM. The study aimed to evaluate the relationship between
the frequency of hypoglycemic episodes and academic performance by comparing glycemic event patterns
with scholastic outcomes. Eligible patients attending routine pediatric endocrinology outpatient clinics were
assessed systematically using standardized clinical and academic evaluation tools. Children eligible for
inclusion in the study were aged 6 to 16 years and had a confirmed diagnosis of T1IDM for at least one year.
All participants were required to be on regular insulin therapy, with routine home glucose monitoring, and
to be enrolled in formal schooling during the study period. Availability of academic records or official
examination results was mandatory for the assessment of educational performance. In addition, both
patients and their parents were required to provide informed consent prior to participation. Children were
excluded if they had been newly diagnosed with diabetes (less than one year since diagnosis). Those with
chronic systemic illnesses known to affect cognitive function, such as epilepsy, hypothyroidism, or chronic
kidney disease, were not included. Participants with known neurodevelopmental or psychiatric disorders, a
history of severe head injury or other neurological diseases, or those taking medications that could influence
cognitive performance were also excluded. Cases with inconsistent or unverifiable academic or glycemic
records were excluded from the final analysis.

Data collection

Data were collected using a structured proforma. Demographic factors were age, gender and years of
diabetes. The clinical data included insulin regimen, HbA1c levels, frequency of self-monitoring blood
glucose, and monthly incidences of hypoglycemic episodes (mild, self-treated, moderate (need assistance),
and severe (need medical help)). Academic performance measures were recent examination scores, the
overall grade percentage, attendance rate, and classroom concentration and participation as reported by the
teachers. The frequency of hypoglycemia depending on the number of episodes per month was divided into
low-, moderate-, and high-frequency categories to be assessed comparatively. Medical records, glucose logs,
and confirmed school reports were used to gather all the data so as to achieve reliability and consistency.

Statistical analysis

Data were analyzed using Statistical Package for the Social Sciences (SPSS) version 26. Quantitative
variables, such as age, duration of diabetes, HbA1lc, hypoglycemia frequency, and academic scores, were
expressed as mean * SD, while categorical variables were summarized as frequencies and percentages.
Differences in academic performance among hypoglycemia frequency groups were evaluated using
independent sample t-test or one-way analysis of variance (ANOVA) for continuous variables and Chi-
square test for categorical variables. A p-value < 0.05 was considered statistically significant.

Results

Data were collected from 275 participants, the mean age was 11.8 + 2.9 years, with male predominance
(54.2%). The average disease duration was 4.6 + 2.1 years, most commonly between four and six years
(39.6%). Mean HbA1c was 8.7 = 1.4%, and 28.4% had poor glycemic control (>9%). The majority were
managed with multiple daily insulin injections (71.3%), while 28.7% used insulin pumps (Table 7).
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Variable Category n (%) (Mean £ SD)
Age (years) — 11.8+29
6-10 years 104 (37.8)
11-13 years 96 (34.9)
14-16 years 75 (27.3)
Gender Male 149 (54.2)
Female 126 (45.8)
Duration of diabetes (years) — 46+21
1-3 years 92 (33.5)
4-6 years 109 (39.6)
>6 years 74 (26.9)
HbA1c (%) — 8714
<8% 101 (36.7)
8.1-9% 96 (34.9)
>9% 78 (28.4)
Insulin therapy Multiple daily injections 196 (71.3)
Insulin pump 79 (28.7)
SMBG frequency <3/day 86 (31.3)
4-5/day 113 (41.1)
>5/day 76 (27.6)
Family history Present 82 (29.8)

TABLE 1: Baseline demographic and clinical characteristics of children with T1IDM (n = 275)

Data presented as mean + SD or n (%).

HbA1c: Glycated hemoglobin; SMBG: Self-monitoring of blood glucose; T1DM: Type 1 diabetes mellitus

Hypoglycemia was frequent, with one-third experiencing low burden, 37.8% moderate burden, and 29.1%
high burden, corresponding to 2.1 + 0.8, 4.6 + 0.9, and 9.2 * 2.3 episodes per month, respectively. Mild
episodes occurred in all participants, while moderate and severe events affected 68.4% and 25.8%. Nocturnal
and school-time hypoglycemia was reported in 42.9% and 59.6% of children, respectively. Impaired
awareness was present in 15.3%, and 22.9% required hospitalization, indicating a substantial clinical burden
of recurrent hypoglycemia (Table 2).
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Variable

Hypoglycemia burden

Mild episodes

Moderate episodes
Severe episodes
Nocturnal hypoglycemia
School-time hypoglycemia
Impaired awareness

Hospitalization

Category n (%)

Low (<3) 91 (33.1)
Moderate (3-6) 104 (37.8)
High (>6) 80 (29.1)
Present 275 (100)
Present 188 (68.4)
Present 71 (25.8)
Yes 118 (42.9)
Yes 164 (59.6)
Yes 42 (15.3)
Yes 63 (22.9)

Episodes/Month (Mean * SD)
21+0.38
46+0.9

92+23

TABLE 2: Hypoglycemia frequency, severity, and clinical pattern

Continuous variables expressed as mean + SD; categorical variables as n (%).

Parameter

Overall score (%)

Mathematics score (%)
Language score (%)
Science score (%)
Attendance (%)

Poor concentration

Academic support needed

Category

Excellent (285)
Good (70-84)
Average (50-69)

Poor (<50)

Yes
No
Yes

No

TABLE 3: Academic performance and school functioning

Continuous variables expressed as mean + SD; categorical variables as n (%).

Academic performance overall was moderate, with a mean score of 74.6 + 10.8%. Good or excellent grades
were achieved by 65.4% of students, whereas 6.2% had poor performance. Subject-wise means were 72.3 +
12.4% in mathematics, 76.1 + 11.2% in language, and 73.9 = 11.9% in science. Attendance averaged 88.5 +
7.6%, although over one-third exhibited poor concentration (35.3%) and one-quarter required academic
support (25.1%), suggesting notable functional and scholastic challenges (Table 3).

n (%) (Mean % SD)
74.6 £10.8
62 (22.5%)
118 (42.9%)
78 (28.4%)
17 (6.2%)
72.3+124
76.1+£11.2
739+11.9
88.5x7.6
97 (35.3%)
178 (64.7%)
69 (25.1%)

206 (74.9%)
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Children in the high-frequency group demonstrated higher HbAlc levels (9.6 * 1.3%), lower overall scores
(65.8 £9.7%), poorer subject performance, reduced attendance (81.7 + 7.8%), and greater school absences
(21.4 £ 6.2 days) compared to the low-frequency group, which showed better glycemic control and higher
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scores (82.1 = 7.6%). Poor concentration increased markedly from 15.4% to 56.3% across groups. All
differences were statistically significant (p < 0.001) (Table 4).

Variable Low (n=91) Moderate (n=104) High (n=80) Test Statistic p-value
HbA1c (%) 7.9+09 8.6+ 1.1 96+1.3 F(2,272)=96.41 <0.001
Overall score (%) 821+76 749+84 65.8£9.7 F(2,272)=118.27 <0.001
Mathematics (%) 80.4£89 72.6+9.8 61.5+11.3 F(2,272)=102.56 <0.001
Language (%) 835+7.2 76.3+£8.7 68.9 + 10.1 F(2,272)=94.33 <0.001
Science (%) 81.6+83 73.5+9.5 64.7 +11.4 F(2,272)=97.81 <0.001
Attendance (%) 93.4+4.2 88.1+56 81.7+78 F(2,272)=124.19 <0.001
Absence (days/year) 8.7+35 13.9+4.7 214 +6.2 F(2,272)=176.52 <0.001
Poor concentration, n (%) 14 (15.4) 38 (36.5) 45 (56.3) X?(2)=41.63 <0.001

TABLE 4: Academic outcomes by hypoglycemia frequency group
Continuous variables were analyzed using one-way ANOVA to compare mean values across the three hypoglycemia frequency groups. Categorical

variables were analyzed using the Chi-square (x?) test. Data are presented as mean + SD for continuous variables and number (%) for categorical
variables. A p-value <0.05 was considered statistically significant.

HbA1C: Glycated hemoglobin; ANOVA: Analysis of variance

Correlation analysis showed strong negative relationships between hypoglycemia frequency and academic
performance (r = -0.62), HbAlc (r = -0.49), and school absence (r = -0.55) (all p < 0.001). Multivariate
regression identified high hypoglycemia burden (odds ratio (OR) 3.84), severe hypoglycemia (OR 2.73), and
HbAlc >9% (OR 2.41) as independent predictors of poor academic performance, whereas frequent glucose
monitoring (>5/day) was protective (OR 0.54) (Table 5).

Variable Effect Size 95% CI p-value
Hypoglycemia frequency -0.62 -0.70 to —-0.53 <0.001
HbA1c -0.49 -0.58 to -0.39 <0.001
School absence -0.55 -0.64 to -0.45 <0.001
Severe hypoglycemia 2.73 1.48-5.02 0.001
High hypoglycemia group 3.84 2.11-6.98 <0.001
HbA1c >9% 2.41 1.36-4.27 0.002
SMBG >5/day 0.54 0.31-0.93 0.027
Insulin pump therapy 0.68 0.39-1.17 0.160

TABLE 5: Correlation and multivariate predictors of poor academic performance (<70%)
Associations between continuous variables were evaluated using the Pearson correlation test (r). Independent predictors of poor academic performance

(<70%) were identified using multivariate logistic regression analysis, and results are presented as ORs with 95% Cls. A p-value <0.05 was considered
statistically significant.

HbA1c: Glycated hemoglobin; SMBG: Self-monitoring of blood glucose; Cl: Confidence interval; OR: Odds ratio

Discussion

This study analyzed 275 children with T1IDM who demonstrated moderate overall glycemic control (HbAlc
8.7 + 1.4%). However, glycemic stability remained suboptimal, with a mean of 5.8 + 3.4 hypoglycemic
episodes per month; 29.1% of patients experienced high-frequency episodes, and 25.8% reported severe
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hypoglycemic events. Recurrent and treatment-associated hypoglycemia has been documented to be
comparable in earlier investigations, which also observed that the intensive insulin treatment usually
exposes children to recurrent and nocturnal events [15]. Hypoglycemia episodes during school time and
nocturnal periods were observed in 59.6% and 42.9% of the subjects, respectively, suggesting that a
significant number of events occurred during cognitively demanding or vulnerable periods. Earlier research
also found that daytime and nocturnal hypoglycemia are common occurrences among pediatric patients and
are associated with poor attention and learning performance the next day [16]. Our group performance was
mediocre, with a mean score of 74.605+10.885 and a mean attendance of 88.5+7.6. Previous studies have also
reported similar performance drop in the classroom as well as increased learning problems in children with
diabetes, and glycemic variability has been associated with reduced school engagement [17].

The dose response was evident in the groups of hypoglycemia. Children with low-frequency episodes scored
higher (82.1%, 7.6), and children with high-frequency episodes scored lower (65.8%, 9.7). Children with low-
frequency episodes had better attendance (93.4%, 4.2), and those with high-frequency episodes had poor
attendance (81.7%, 7.8). This is consistent with previous literature that has already shown a negative
association between increasing hypoglycemia frequency and educational attainment [18]. There was no
correlation analysis showing that hypoglycemia frequency was most negatively correlated with academic
scores (r = -0.62), followed by HbAlc (r = -0.49). Other prior investigations also emphasized that glucose
variability and acute hypoglycemia appear to be stronger correlates of cognitive dysfunction [19].
Multivariate analysis was also used to confirm that high-frequency hypoglycemia was a strong independent
predictor (OR 3.84) and that frequent glucose monitoring was protective (OR 0.54), though severe-frequency
(OR 2.73) and very high-frequency (HbAlc> 9%) (OR 2.41) were also risk factors. The same independent
effects of severe hypoglycemia on poor neurocognitive and educational outcomes have been observed in the
past, but organized monitoring and harsher self-management led to higher functional performance

[20]. Various interacting factors affect the academic performance of children with T1DM, including
socioeconomic status, parental education, school environment, psychological well-being, and overall disease
burden. Hence, the relationship between hypoglycemia frequency and scholastic outcomes in the study
should be viewed as an association rather than a causal relationship. Although a significant negative
relationship was established, it is not possible to infer temporal or causal relationships due to the cross-
sectional nature of the research. The observed findings could also be due to residual confounding by
unmeasured variables. Therefore, despite the apparent significance of recurrent hypoglycemia as a correlate
of poor academic performance, longitudinal and interventional research are necessary to establish causality.

This study has several limitations that should be considered. First, its cross-sectional design limits the
ability to establish temporal or causal relationships between hypoglycemia and academic performance.
Second, the study was conducted at a single tertiary-care center, which may limit the generalizability of the
findings to other populations and settings. Third, although standardized records were used, some variables,
such as hypoglycemia frequency and classroom functioning, may be subject to reporting bias or recall
inaccuracies. Additionally, important confounding factors including socioeconomic status, parental
education, school environment, psychological stress, and learning support were not fully assessed, which
may influence academic outcomes. Variability in teaching quality and assessment methods across schools
could also affect performance measures.

Conclusions

We conclude that recurrent hypoglycemia is significantly associated with poorer academic performance
among children with T1DM, as evidenced by lower examination scores, reduced school attendance, and
increased absenteeism, with a clear gradient showing worse outcomes at higher frequencies of hypoglycemic
episodes. Hypoglycemia frequency demonstrated a stronger association with scholastic performance than
overall glycemic control (HbA1c), suggesting that acute glycemic fluctuations may play a more relevant role
in day-to-day cognitive functioning; however, these findings should be interpreted cautiously, as the cross-
sectional design does not establish causality and academic performance is influenced by multiple
confounding factors including socioeconomic status, educational support, and psychological well-being.

Additional Information
Author Contributions

All authors have reviewed the final version to be published and agreed to be accountable for all aspects of the
work.

Acquisition, analysis, or interpretation of data: Nida Imdad, Hafsah Naz , Ahmad Yar , Kaushalendra
Mani Tripathi, Abdul Ahad Mehboob

Drafting of the manuscript: Nida Imdad, Kiramat U. Wazir, Amna Mahmood , Perwez Ali, Ahmad Yar,
Kaushalendra Mani Tripathi, Abdul Ahad Mehboob

Concept and design: Kiramat U. Wazir, Amna Mahmood , Perwez Ali

2026 Wazir et al. Cureus 18(4): €107271. DOI 10.7759/cureus.107271 6 of 8


javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)

Cureus

Part of SPRINGER NATURE

Critical review of the manuscript for important intellectual content: Kiramat U. Wazir, Hafsah Naz ,
Ahmad Yar , Kaushalendra Mani Tripathi

Disclosures

Human subjects: Informed consent for treatment and open access publication was obtained or waived by all
participants in this study. University of Child Health Sciences, The Children’s Hospital, Lahore issued
approval No. 212387/UCHS-CH. Animal subjects: All authors have confirmed that this study did not involve
animal subjects or tissue. Conflicts of interest: In compliance with the ICMJE uniform disclosure form, all
authors declare the following: Payment/services info: All authors have declared that no financial support
was received from any organization for the submitted work. Financial relationships: All authors have
declared that they have no financial relationships at present or within the previous three years with any
organizations that might have an interest in the submitted work. Other relationships: All authors have
declared that there are no other relationships or activities that could appear to have influenced the
submitted work.

References

1. Ogle GD, James S, Dabelea D, et al.: Global estimates of incidence of type 1 diabetes in children and
adolescents: results from the International Diabetes Federation Atlas, 10th edition. Diabetes Res Clin Pract.
2022, 183:109083. 10.1016/j.diabres.2021.109083

2. Tonnies T, Brinks R, Isom S, et al.: Projections of type 1 and type 2 diabetes burden in the U.S. population
aged <20 years through 2060: the search for Diabetes in Youth study. Diabetes Care. 2023, 46:313-20.
10.2337/dc22-0945

3. Patience M, Janssen X, Kirk A, McCrory S, Russell E, Hodgson W, Crawford M: 24-hour movement
behaviours (physical activity, sedentary behaviour and sleep) association with glycaemic control and
psychosocial outcomes in adolescents with type 1 diabetes: a systematic review of quantitative and
qualitative studies. Int ] Environ Res Public Health. 2023, 20:4363. 10.3390/ijerph20054363

4.  Absil H, Baudet L, Robert A, Lysy PA: Benefits of physical activity in children and adolescents with type 1
diabetes: a systematic review. Diabetes Res Clin Pract. 2019, 156:107810. 10.1016/j.diabres.2019.107810

5. Garcia-Hermoso A, Ezzatvar Y, Huerta-Uribe N, et al.: Effects of exercise training on glycaemic control in
youths with type 1 diabetes: a systematic review and meta-analysis of randomised controlled trials. Eur |
Sport Sci. 2023, 23:1056-67. 10.1080/17461391.2022.2086489

6. Riddell MC, Gal RL, Bergford S, et al.: The acute effects of real-world physical activity on glycemia in
adolescents with type 1 diabetes: the Type 1 Diabetes Exercise Initiative Pediatric (TIDEXIP) study.
Diabetes Care. 2024, 47:132-9. 10.2337/dc23-1548

7. Sherr JL, Bergford S, Gal RL, et al.: Exploring factors that influence postexercise glycemia in youth with type
1 diabetes in the real world: the Type 1 Diabetes Exercise Initiative Pediatric (T1DEXIP) study. Diabetes
Care. 2024, 47:849-57. 10.2337/dc23-2212

8. Huerta-Uribe N, Ramirez-Vélez R, [zquierdo M, Garcia-Hermoso A: Association between physical activity,
sedentary behavior and physical fitness and glycated hemoglobin in youth with type 1 diabetes: a systematic
review and meta-analysis. Sports Med. 2023, 53:111-23. 10.1007/s40279-022-01741-9

9. Jabbour G: Vigorous physical activity is associated with better glycated hemoglobin and lower fear of
hypoglycemia scores in youth with type 1 diabetes: a 2-year follow-up study. Front Physiol. 2020,
11:548417. 10.3389/fphys.2020.548417

10. King KM, Jaggers JR, Della L], et al.: Association between physical activity and sport participation on
hemoglobin A1C among children and adolescents with type 1 diabetes. Int ] Environ Res Public Health.
2021, 18:7490. 10.3390/ijerph 18147490

11.  Steiman De Visser H, Fast I, Brunton N, et al.: Cardiorespiratory fitness and physical activity in pediatric
diabetes: a systemic review and meta-analysis. JAMA Netw Open. 2024, 7:e240235.
10.1001/jamanetworkopen.2024.0235

12.  Messer LH, Tanenbaum ML, Cook PF, Wong J], Hanes SJ, Driscoll KA, Hood KK: Cost, hassle, and on-body
experience: barriers to diabetes device use in adolescents and potential intervention targets. Diabetes
Technol Ther. 2020, 22:760-7. 10.1089/dia.2019.0509

13.  Feehan LM, Geldman J, Sayre EC, et al.: Accuracy of Fitbit devices: systematic review and narrative
syntheses of quantitative data. JMIR Mhealth Uhealth. 2018, 6:€10527. 10.2196/10527

14.  American Diabetes Association Professional Practice Committee: 5. Facilitating Positive Health Behaviors
and Well-being to Improve Health Outcomes: Standards of Care in Diabetes-2025. Diabetes Care. 2025,
48:586-S127. 10.2337/dc25-5005

15.  Chaput JP, Willumsen J, Bull F, et al.: 2020 WHO guidelines on physical activity and sedentary behaviour for
children and adolescents aged 5-17 years: summary of the evidence. Int ] Behav Nutr Phys Act. 2020, 17:141.
10.1186/s12966-020-01037-z

16.  Bishop FK, Addala A, Corbin KD, et al.: An overview of diet and physical activity for healthy weight in
adolescents and young adults with type 1 diabetes: lessons learned from the ACT10N consortium.
Nutrients. 2023, 15:2500. 10.3390/nu15112500

17. Roberts AJ, Taplin CE, Isom S, et al.: Association between fear of hypoglycemia and physical activity in
youth with type 1 diabetes: the SEARCH for diabetes in youth study. Pediatr Diabetes. 2020, 21:1277-84.
10.1111/pedi.13092

18.  Donat Ergin B, Ergin I, Goksen D: Fear of hypoglycemia and longer disease duration associated with
physical activity avoidance in children and adolescents with type 1 diabetes mellitus. ] Clin Res Pediatr
Endocrinol. 2023, 15:238-47. 10.4274/jcrpe.galenos.2023.2022-9-13

19. DashK, Goyder EC, Quirk H: A qualitative synthesis of the perceived factors that affect participation in
physical activity among children and adolescents with type 1 diabetes. Diabet Med. 2020, 37:934-44.

2026 Wazir et al. Cureus 18(4): e107271. DOI 10.7759/cureus.107271 70f8


https://dx.doi.org/10.1016/j.diabres.2021.109083
https://dx.doi.org/10.1016/j.diabres.2021.109083
https://dx.doi.org/10.2337/dc22-0945
https://dx.doi.org/10.2337/dc22-0945
https://dx.doi.org/10.3390/ijerph20054363
https://dx.doi.org/10.3390/ijerph20054363
https://dx.doi.org/10.1016/j.diabres.2019.107810
https://dx.doi.org/10.1016/j.diabres.2019.107810
https://dx.doi.org/10.1080/17461391.2022.2086489
https://dx.doi.org/10.1080/17461391.2022.2086489
https://dx.doi.org/10.2337/dc23-1548
https://dx.doi.org/10.2337/dc23-1548
https://dx.doi.org/10.2337/dc23-2212
https://dx.doi.org/10.2337/dc23-2212
https://dx.doi.org/10.1007/s40279-022-01741-9
https://dx.doi.org/10.1007/s40279-022-01741-9
https://dx.doi.org/10.3389/fphys.2020.548417
https://dx.doi.org/10.3389/fphys.2020.548417
https://dx.doi.org/10.3390/ijerph18147490
https://dx.doi.org/10.3390/ijerph18147490
https://dx.doi.org/10.1001/jamanetworkopen.2024.0235
https://dx.doi.org/10.1001/jamanetworkopen.2024.0235
https://dx.doi.org/10.1089/dia.2019.0509
https://dx.doi.org/10.1089/dia.2019.0509
https://dx.doi.org/10.2196/10527
https://dx.doi.org/10.2196/10527
https://dx.doi.org/10.2337/dc25-S005
https://dx.doi.org/10.2337/dc25-S005
https://dx.doi.org/10.1186/s12966-020-01037-z
https://dx.doi.org/10.1186/s12966-020-01037-z
https://dx.doi.org/10.3390/nu15112500
https://dx.doi.org/10.3390/nu15112500
https://dx.doi.org/10.1111/pedi.13092
https://dx.doi.org/10.1111/pedi.13092
https://dx.doi.org/10.4274/jcrpe.galenos.2023.2022-9-13
https://dx.doi.org/10.4274/jcrpe.galenos.2023.2022-9-13
https://dx.doi.org/10.1111/dme.14299

Cureus

Part of SPRINGER NATURE

10.1111/dme.14299
Mohammed MH, Al-Qahtani MH, Takken T: Effects of 12 weeks of recreational football (soccer) with caloric

control on glycemia and cardiovascular health of adolescent boys with type 1 diabetes. Pediatr Diabetes.
2021, 22:625-37. 10.1111/pedi.13203

20.

2026 Wazir et al. Cureus 18(4): €107271. DOI 10.7759/cureus.107271 8 of 8


https://dx.doi.org/10.1111/dme.14299
https://dx.doi.org/10.1111/pedi.13203
https://dx.doi.org/10.1111/pedi.13203

	Relationship Between Hypoglycemia Frequency and Academic Performance in Children With Type 1 Diabetes
	Abstract
	Introduction
	Objective

	Materials And Methods
	Data collection
	Statistical analysis

	Results
	TABLE 1: Baseline demographic and clinical characteristics of children with T1DM (n = 275)
	TABLE 2: Hypoglycemia frequency, severity, and clinical pattern
	TABLE 3: Academic performance and school functioning
	TABLE 4: Academic outcomes by hypoglycemia frequency group
	TABLE 5: Correlation and multivariate predictors of poor academic performance (<70%)

	Discussion
	Conclusions
	Additional Information
	Author Contributions
	Disclosures

	References


