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Background: In children and adolescents with Type 1 Diabetes Mellitus (T1DM), disrupted sleep such as frequent nighttime awakenings 
can impair daily functioning and glycemic control, creating a harmful cycle that affects overall health and treatment adherence.
Objective: To elucidate the relationships between health-related variables, sociodemographic factors, and the prevalence of sleep 
problems in children and adolescents with T1DM and to identify significant correlates.
Methods: A cross-sectional study was conducted from January to June 2024, involving 248 children and adolescents with T1DM in 
Abha, Saudi Arabia. Participants were recruited using consecutive sampling of eligible patients attending the clinic until the sample 
size of 248 was met. Participants aged 6–18 years with confirmed T1DM were included, excluding those with other types of diabetes 
or comorbid sleep problems. Data collection involved validated sleep assessments, demographic surveys, and evaluations of diabetes- 
related factors during routine clinic visits. Chi-square analysis was employed to assess associations, with statistical significance set at 
P≤0.05 using Python Jupyter Notebook.
Results: Among children with T1DM (mean age 10–12 years; 86.29% male), 37.5% had sleep problems. About 45.16% had glucose levels 
between 6–8 mmol/L, and 48.79% tested daily. Nearly 48% were exposed to household smoking. Significant associations were found 
between sleep disturbance and guardian marital status (P=0.045), education level (P=0.001), household income (P<0.001), glucose levels 
(P<0.001), testing frequency (P<0.001), and passive smoking (P=0.001). No link was observed with insulin method or comorbidities.
Conclusion: This study reveals a complex interplay of factors associated with sleep problems in children with T1DM. The findings 
highlight the importance of considering environmental factors (such as secondhand smoke), socioeconomic status, and glycemic 
control in T1DM management.
Keywords: sleep problems, children, adolescents, type 1 diabetes mellitus, prevalence, Saudi Arabia

Introduction
Type 1 diabetes (T1DM) is a chronic condition characterized by the body’s inability to produce insulin, resulting in high 
blood glucose levels.1 Managing T1DM involves continuous blood sugar monitoring, insulin therapy, and lifestyle 
adjustments.2 Beyond glycemic control, individuals with T1DM face psychological and physiological challenges that 
affect their quality of life.3 Recent studies highlight the importance of assessing sleep quality in this population.

Sleep interacts with multiple biological systems, including the nervous system, regulating behavior, autonomic functions, 
cognitive processes, development, tissue repair, and energy conservation.4–6 It is a transient unconscious state, susceptible to 
disruption by various stimuli. The American Academy of Sleep Medicine recommends 7–8 hours of sleep for adults, 
8–10 hours for adolescents (13–18 years), and 9–12 hours for school-age children (6–12 years).7,8 However, research 
shows that 50–70% of teenagers do not meet these sleep duration recommendations.
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Pediatric sleep problems affect 25–40% of youth.9–11 Some studies find no sleep differences in adolescents with 
T1DM,12–14 while others report inadequate sleep in this group. Given sleep’s importance for metabolic health,15–17 this 
study examines sleep quality in adolescents with T1DM.

The existing literature highlights that adolescents with T1DM often experience disrupted sleep patterns, which are 
associated with poor glycemic control and adverse health outcomes.18–21 Sleep problems such as sleep-disordered 
breathing and nocturnal hypoglycemia are increasingly recognized as complicating factors in T1DM management, 
with evidence suggesting they may impair glycemic control and quality of life.22–25 A recent review in Saudi Arabia 
emphasizes that sleep disturbances are prevalent among individuals with T1DM and may negatively impact disease 
management, underscoring the need for routine sleep assessments.26

However, there remains a gap in localized research examining the specific prevalence, risk factors, and correlates of 
sleep problems among Saudi adolescents with T1DM. Most existing studies are either international or limited in scope 
within the Saudi context, leaving a critical need to understand these relationships in this population.

This study aims to: (1) assess the prevalence and types of sleep disturbances among adolescents with T1DM in Saudi 
Arabia; (2) identify sociodemographic, clinical, and psychological factors associated with sleep quality; and (3) explore the 
relationship between sleep quality, glycemic control, and psychological health to inform targeted interventions and improve 
clinical outcomes in this population.

Methods
Study Design
This cross-sectional study investigated the prevalence and associated factors of sleep problems among 248 children and 
adolescents diagnosed with Type 1 Diabetes (T1DM). The study population consisted of individuals aged 6 to 18 years with 
a confirmed diagnosis of T1DM who attended the Diabetic Center Clinics in Abha, Saudi Arabia, from January to June 2024. 
Sleep problems included difficulty falling asleep, nighttime awakenings, snoring, daytime sleepiness, and impaired function
ing. Assessment of sleep quality was done using Pittsburgh Sleep Quality Index [PSQI]. The PSQI evaluated the sleep over the 
past month using seven component scores (0–3). These were summed to produce a global score (0–21), where higher scores 
mean worse sleep quality. The first nine items influenced the score, but item 10 did not.27

Subjects
Inclusion Criteria

1. Age between 6 and 18 years.
2. Confirmed diagnosis of Type 1 Diabetes.
3. Consent from both participants and their guardians.

Exclusion Criteria
1. Children with other types of diabetes (eg, Type 2 Diabetes).
2. Individuals with previously diagnosed primary sleep disorders (eg, narcolepsy, diagnosed obstructive sleep apnea) 

prior to study enrollment.
3. Inability or refusal to provide informed consent.

Sampling Technique
Participants were recruited using consecutive sampling of eligible patients attending the clinic until the sample size of 
248 was met. In the current study, out of 260 eligible participants approached, 248 (95.4%) consented to participate, 
while 12 (4.6%) declined.

Data Collection
Participants meeting the inclusion criteria were approached during their routine clinic visits. Informed consent was obtained 
from both the participants and their guardians. The study utilized validated sleep disorder assessment tools, demographic 
surveys, and examinations of diabetes-related factors. Sleep disorder status was assessed through standardized tools, and data 
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on socioeconomic factors, including average monthly household income and parental education, were collected. Diabetes- 
related factors such as duration since diagnosis, treatment modalities, and glycemic control were also gathered.

Instruments
A comprehensive set of instruments was employed to assess sleep problems, collect demographic information, and capture 
diabetes-related factors among children and adolescents with Type 1 Diabetes (T1DM). The survey items were developed 
from a thorough literature review25,26 and refined by field experts. A pilot test with 30 participants assessed clarity and 
relevance, leading to adjustments in wording and structure Based on the pilot results, minor adjustments were made to the 
questionnaire wording to improve clarity, but no substantial changes affecting data collection or analysis were implemented. 
The pilot responses were excluded from the final responses of the study. Reliability analysis yielded a Cronbach’s alpha of 
0.85, indicating strong internal consistency. This structured survey collected information on age, gender, household income, 
and parental education. Diabetes-specific details, including the duration since T1DM diagnosis, treatment modalities, and 
glycemic control, were obtained through medical record reviews and participant self-reports.

Sample Size
The sample size is calculated using the following formula:

N = sample size, Z = 1.96 at 95% level of significance and 80% power P = prior prevalence of knowledge of screening 
tests (59.3%),26 and C = degree of precision (0.05). The margin of error is 6.12%. The estimated minimum sample size 
is 248.

Data Analysis
Descriptive statistics were used to characterize the study population. Chi-square analysis was employed to assess the 
association between sleep problems and various factors. Given the cross-sectional nature of the study, the analysis 
focused on identifying correlations rather than causal risk factors. Confidence intervals (95% CI) were calculated for 
prevalence rates. The threshold for statistical significance was set at P≤0.05. Statistical analyses were performed using 
Python Jupyter Notebook version 6.4.5.

Operational Definitions
1. Cumulative Glucose Level Over the Past Three Months (Glycated Hemoglobin – HbA1c levels)

Less than 6%: Indicates optimal glycemic control, reflecting well-managed blood glucose levels over the past three months.
6–8%: Represents acceptable or moderate glycemic control, with some room for improvement.
8–12%: Signifies poor glycemic control, indicating that blood glucose levels have been consistently high.
Greater than 12%: Denotes very poor glycemic control, associated with increased risk of complications.
Income Brackets (Monthly Household Income in Saudi Riyals – SR):

● Less than SR5000: Household income below 5000 SR per month.
● SR5000 – SR10,000: Household income between 5000 SR and 10,000 SR per month.
● SR10,000 – SR15,000: Household income between 10,000 SR and 15,000 SR per month.
● More than SR15,000: Household income exceeding 15,000 SR per month.

Ethical Considerations
The study was conducted in accordance with the Declaration of Helsinki, adhered to ethical guidelines and received 
approval from the Institutional Review Board (IRB) of Diabetic Center Clinics, Abha, Saudi Arabia. Informed consent 
was obtained from both participants and their legal guardians prior to inclusion in the study.
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Results
In Table 1, the study population primarily consisted of males (86.29%) and children aged 10–12 years (43.95%). 
A significant portion of guardians were single (50.4%). Guardians’ educational levels varied, with a significant propor
tion holding a Master’s or Bachelor’s degree. Monthly household incomes were relatively evenly distributed across 
different income brackets.

All respondents were diagnosed with Type 1 Diabetes (T1DM), with the majority diagnosed within the past 1–3 years 
(66.94%). Common chronic diseases co-occurring with T1DM included arthritis (16.53%), immunological disorders 
(15.73%), and hypertension (15.32%). Treatment modalities for diabetes were equally split between insulin pumps and 
injections (35.89% each). Cumulative glucose levels varied, with 45.16% of respondents having levels between 6–8. 
Frequent daily glucose testing was reported by 48.79% of participants. Regarding lifestyle factors, unhealthy Habits 
(passive/guardian smoking status) were prevalent, with 47.98% of respondents reported to have household exposure 
(Table 1).

Table 1 Demographic, Health, and Lifestyle Profile of Children and Adolescents with Type 1 Diabetes

Category Subcategory Frequency Percentage

Age 10–12 109 43.95%

6–9 101 40.73%

13–15 23 9.27%

16–18 15 6.05%

Gender Male 214 86.29%

Female 34 13.71%

Guardian Marital Status Single 125 50.4%

Married 123 49.6%

Are You Diagnosed With T1dm Yes 248 100.0%

When Were You Diagnosed With T1dm 1–3 166 66.94%

4–5 58 23.39%

6–8 16 6.45%

9–11 8 3.23%

Do You Suffer From Any Chronic Diseases Other Than Diabetes? Arthritis 41 16.53%

Immunological diseases 39 15.73%

Hypertension 38 15.32%

Other 37 14.92%

Asthma 34 13.71%

Heart disease 31 12.5%

No 28 11.29%

What Do You Use To Treat Diabetes? Insulin pump 89 35.89%

Insulin injection 89 35.89%

Other 70 28.23%

(Continued)
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A considerable percentage of children and adolescents with Type 1 Diabetes Mellitus (T1DM) in Abha city, Saudi 
Arabia, experience sleep problems. Specifically, 37.5% (93 individuals; 95% CI: 31.5–43.5%) of the study population 
were found to have sleep problems, while 62.5% did not exhibit any signs of sleep disturbance (Table 2).

The Chi-Squared test identified significant associations between sleep problems and specific demographic, clinical, and 
lifestyle factors. Guardian-related characteristics were strongly correlated with sleep disturbances, including, marital status 
(P = 0.045), educational level (P = 0.001), and average monthly household income (P < 0.001). In terms of diabetes 
management, both the cumulative glucose level over the preceding three months (P < 0.001) and the frequency of daily 
glucose testing (P < 0.001) showed significant associations with the presence of sleep problems. Furthermore, Guardian 
unhealthy Habits was significantly linked to sleep outcomes (P = 0.001). Conversely, the analysis found no significant 
correlations between sleep problems and other variables, including the method of insulin delivery (P = 0.306) or the 
presence of comorbidities such as hypertension, cardiac conditions, asthma, or arthritis (P > 0.05) (Table 3 and Table 4). 
This data illustrates the distribution of sleep disorder status within the sample population (Figure 1).

Table 1 (Continued). 

Category Subcategory Frequency Percentage

Cumulative Glucose Level Over The Past Three Months 6–8 112 45.16%

Less than 6 103 41.53%

Greater than 12 17 6.85%

8–12 16 6.45%

Frequency Of Daily Glucose Testing Frequently 121 48.79%

Sometimes 96 38.71%

Never 16 6.45%

Seldomly 15 6.05%

Guardian Educational Level Masters degree 56 22.58%

Bachelors degree 55 22.18%

Diploma 53 21.37%

PhD degree 47 18.95%

Secondary school 25 10.08%

Less than secondary school 12 4.84%

Average Monthly Household Income SR10,000-SR15,000 112 45.16%

More than SR15,000 101 40.73%

SR,000-SR10,000 22 8.87%

Less than SR5000 13 5.24%

Guardian Unhealthy Habits (Smoking Status) Passive/Household Exposure 119 47.98%

Non smoker 109 43.95%

Smoker 20 8.06%
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Discussion
The finding that 37.5% of participants have sleep problems highlights the underexplored area of sleep in the context of 
T1DM, urging further research and healthcare provider attention to this aspect of well-being. This study provides 
a comprehensive exploration of Type 1 Diabetes Mellitus (T1DM) among children and adolescents in Abha, Saudi 
Arabia, offering valuable insights into their health, lifestyle, and demographic profiles. The statistical rigor of Chi- 
Squared Analysis lends quantitative weight to the observed correlations, enhancing the robustness of the findings.

The identified correlations support existing research on the multifactorial nature of sleep disorders in diabetes, 
emphasizing the interconnectedness of health, lifestyle, and demographic variables.20 The study underscores the 
importance of comprehensive health interventions beyond diabetes management, echoing the growing body of evidence 
linking sleep problems with diabetes.22 Specifically, the frequency of daily glucose testing underscores the diligence in 
diabetes management, consistent with literature that emphasizes glycemic control as a cornerstone of diabetes care.1 The 

Table 2 Prevalence of Sleep Problems Among Children and 
Adolescents Diagnosed with T1DM

Sleep problem N % 95% Confidence Interval (CI)

Has sleep problem 93 37.5 31.5% – 43.5%

Has no sleep problem 155 62.5 56.5% – 68.5%

Table 3 Association of Sleep Problems with Demographic and Socioeconomic Variables

Variables Sleep Problem Chi-Squared Test P-Value

Yes No

Gender Female 27 7 27.4949 <0.001

Male 66 148

Age 6–9 33 68 29.3926 <0.001

10–12 31 78

13–15 17 6

16–18 12 3

Guardian Marital Status Married 38 85 4.0013 0.0454

Single 55 70

Guardian Educational Level PhD degree 16 31 20.3959 0.001

Master’s degree 16 40

Bachelor’s degree 18 37

Diploma 17 36

Secondary school 18 7

Less than secondary school 8 4

Average Monthly Household Income More than 15,000 29 72 31.7556 <0.001

10,000–15,000 36 76

5000–10,000 18 4

Less than 5000 10 3
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prevalence of frequent testing aligns with the proactive approach healthcare professionals advocate to empower patients 
in managing their condition.19

Comparing the demographic findings with established literature, the age distribution aligns with global trends 
observed in pediatric diabetes studies.10 The male predominance mirrors patterns seen in T1DM prevalence, where 
males are often reported to be at a higher frequency.9 The high prevalence of single guardians underscores the crucial role 
family structures play in managing chronic conditions in adolescents.2 Additionally, the guardians’ educational attain
ment aligns with studies highlighting education’s role in managing diabetes and health-related quality of life.16 The 
income distribution corresponds with research on the impact of socioeconomic factors on health outcomes in diabetes.3

Beyond demographics, the study highlights the intricate web of chronic diseases intertwined with T1DM. The 
coexistence of chronic diseases resonates with studies emphasizing the challenges of managing multiple conditions in 

Table 4 Association of Sleep Problems with Clinical and Lifestyle Factors

Variables Sleep 
Problem

Chi-Squared Test P-Value

Yes No

When Were You Diagnosed with T1DM 1–3 54 112 23.9057 <0.001

4–5 19 39

6–8 13 3

9–11 7 1

What Do You Use to Treat Diabetes? Insulin injection 28 61 2.3687 0.306

Insulin pump 35 54

Cumulative Glucose Level Over the Past Three Months Less than 6 37 66 17.8029 <0.001

6–8 33 79

8–12 11 5

Greater than 12 12 5

Frequency of Daily Glucose Testing Frequently 30 91 37.9310 <0.001

Sometimes 37 59

Seldomly 14 1

Never 12 4

Guardian Unhealthy Habits (Smoking Status) Smoker 15 5 13.2720 0.001

Non smoker 39 70

Passive/Household Exposure 39 80

Comorbidity Hypertension 10 28 4.4898 0.611

Cardiac conditions 15 16

Arthritis 18 23

Asthma 13 21

Autoimmune disease 14 25

Other 13 24
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individuals with diabetes.13 The balance between insulin pumps and injections reflects ongoing discussions about 
personalized diabetes care, acknowledging diverse treatment preferences and needs.15

Regarding lifestyle, the analysis reveals a tapestry of habits, specifically passive/guardian smoking status, that contribute to 
the backdrop of T1DM. The prevalence of these environmental habits is consistent with studies linking lifestyle factors to 
diabetes development.17 This association highlights the impact of household environment on child health outcomes.

In terms of clinical implications, complex emotional and behavioral factors related to T1DM both influenced and 
were influenced by sleep difficulties in a qualitative study conducted in United States.28 Since diabetes-related mood may 
play a significant role in sleep among young adults with T1D, implementing routine screening and providing behavioral 
support for sleep health and diabetes distress may be advisable.28 Prior findings suggest incorporating sleep education 
into care for children and young adults with T1DM.29 First-generation automated insulin delivery systems did not 
enhance sleep patterns in individuals with T1DM, but alternative approaches such as coaching and counselling have 
demonstrated effectiveness.30,31 Our study reveals that passive smoking and guardian education significantly influence 
sleep problems in Saudi Arabian children with T1DM, highlighting key environmental and socioeconomic factors. 
However, the study has certain limitations. The sample was drawn from a single diabetic center, limiting generalizability. 
There is a potential selection bias. The results may not be generalizable to a broader Saudi Arabian or global context due 
to the limited geographic scope of Abha.: Self-reported data, particularly regarding lifestyle habits and household tobacco 
exposure, may introduce recall bias. The cross-sectional design precludes the examination of temporal trends or causality. 
Future research would benefit from exploring the complexities of sleep problems using qualitative methods and 
expanding the geographic scope to enhance generalizability.

Conclusions
A study of children and adolescents with T1DM in Abha, Saudi Arabia, found that 37.5% experience sleep problems. 
These are linked to modifiable factors such as glycemic control, socioeconomic status, and household environmental 
factors like passive smoking. Treatment type (insulin pump vs injection) was not significantly associated with sleep 
outcomes. The findings emphasize the need for a comprehensive approach that includes routine sleep assessments and 
addresses broader health determinants, including sleep hygiene and smoking cessation, to improve overall well-being.

Abbreviations
T1DM, Type 1 Diabetes Mellitus; CGMs, Continuous Glucose Monitors; IRB: Institutional Review Board.

Data Sharing Statement
All data and materials related to the study are included in the current paper.

Figure 1 Prevalence of sleep problem among children and adolescents diagnosed with T1DM.
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