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Background: Type 2 diabetes mellitus (T2DM) is a growing global health crisis, affecting hundreds of millions worldwide. Poor 
sleep quality—often under-recognized—impairs glycemic control and accelerates diabetes-related complications. Despite its clinical 
relevance, data on sleep quality among T2DM patients in Somalia are virtually nonexistent. This study aimed to evaluate the 
prevalence and determinants of poor sleep quality among T2DM patients in Mogadishu, Somalia.
Methods: A hospital-based cross-sectional study was conducted between November 2024 and January 2025 at Mogadishu Somali- 
Turkiye Recep Tayyip Erdogan Training and Research Hospital. A total of 311 adults with T2DM were selected using systematic 
sampling. Data were collected using structured questionnaires and validated instruments including the Pittsburgh Sleep Quality Index 
(PSQI), Patient Health Questionnaire-9 (PHQ-9), and Oslo Social Support Scale (OSSS-3). Logistic regression analysis was employed 
to identify variables independently associated with suboptimal sleep quality.
Results: Overall, 54.0% of participants reported poor sleep quality (95% CI: 48.3–59.7). Multivariable analysis identified several 
significant predictors, including female gender, unemployment, low income, substance use, physical inactivity, and depressive 
symptoms. Clinical factors such as comorbidities, poor glycemic control, and diabetes-related complications were also independently 
associated with suboptimal sleep quality.
Conclusion: Over half of T2DM patients in Mogadishu experience poor sleep quality, influenced by sociodemographic, behavioral, 
psychological, and clinical factors. The findings highlight the need to incorporate sleep evaluation and targeted interventions— 
focusing on mental health, lifestyle, and metabolic control—into routine diabetes care.
Keywords: type 2 diabetes mellitus, sleep quality, determinants, Mogadishu, Somalia

Introduction
Diabetes mellitus (DM) is a major global public health challenge, placing a heavy burden on individuals, 
healthcare systems, and economies. Type 2 diabetes mellitus (T2DM) accounts for over 90% of diabetes cases1 

and is characterized by insulin resistance and progressive β-cell dysfunction.2,3 According to the International 
Diabetes Federation, approximately 537 million adults aged 20–79 were living with diabetes in 2021, a figure 
projected to rise to 643 million by 2030 and 783 million by 2045.1 This underscores the growing burden 
of T2DM, which is associated with serious complications such as cardiovascular disease, stroke, nephropathy, 
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retinopathy, and lower-limb amputation, contributing to early mortality and rising healthcare costs.1,4 As a leading 
cause of death and disability globally,5 T2DM affects all age groups and populations.5 While known risk factors 
include aging, genetics, physical inactivity, and poor diet, recent studies also point to poor sleep quality as an 
overlooked but important, bidirectional contributor to the development and progression of T2DM.6,7

Sleep is crucial for preserving metabolic, cognitive, and physical health.8 Sleep quality encompasses various subjective 
aspects such as sleep initiation, duration, latency, and nighttime awakenings.9 Individuals with T2DM consistently report 
poorer sleep quality compared to the general population,10 with studies linking poor sleep to increased insulin resistance, 
impaired glycemic control, and greater disease severity.11–13 A comprehensive meta-analysis of 35 studies involving over 
69,000 participants found that poor sleep quality—especially irregular sleep duration, reduced sleep efficiency, and subjective 
dissatisfaction—was significantly associated with elevated glycated hemoglobin (HbA1c) levels, accounting for over 10% of 
the variability observed in glycemic management.14 Moreover, poor sleep negatively impacts diabetes self-management, 
mental health status, and overall quality of life.15–17 It also correlates with heightened cardiovascular-related illness and 
mortality among individuals with T2DM.18,19 Identifying the prevalence and key determinants of poor sleep quality is thus 
critical to guiding early intervention, improving prognosis, and enhancing disease management in this population.

Several studies have investigated sleep quality among individuals with T2DM, reporting prevalence rates of 55.6% in 
Ethiopia,20 32% in Malaysia,21 40.5% in China,22 and 56.0% in Taiwan.23 These studies point to a variety of associated 
factors, including female sex, unmarried status, poor glycemic control, diabetes-related complications, low income, 
substance use, comorbidities, longer disease duration, nocturia, restless leg syndrome, and depression.20–24

In Somalia, diabetes affects approximately 20% of households and contributes to a national chronic disease 
prevalence of 6%, according to the 2020 Somali Health and Demographic Survey.25 Despite this burden, data on sleep 
quality among individuals with T2DM remain scarce across Sub-Saharan Africa, and to our knowledge, no published 
studies have specifically investigated this issue in Somalia.26 This represents the first study to examine sleep quality and 
its associated factors among Somali individuals with T2DM—a critical gap in the literature and an urgent need for 
localized research. To address this gap, the present study sought to identify the prevalence of poor sleep quality and its 
associated determinants among adults with T2DM in Mogadishu, Somalia.

Methods
Study Design and Setting
A cross-sectional study was performed in a hospital setting from November 2024 to January 2025 among outpatients 
diagnosed with T2DM who visited the diabetes outpatient clinic at the Somali-Turkiye Recep Tayyip Erdogan Training 
and Research Hospital in Mogadishu. Located in Mogadishu, Somalia, this facility serves as a public academic tertiary 
referral center, playing a pivotal role in the nation’s healthcare system. Originally founded in the 1960s, the facility 
functioned until it ceased operations during the early 1990s because of the breakdown of central governance amid civil 
unrest. Following a bilateral agreement between the Somali and Turkish governments, the hospital underwent substantial 
renovation and modernization, culminating in its reopening in January 2015. Since then, it has emerged as a leading 
provider of specialized medical services in the region.

Sample Size and Sampling Procedure
The necessary sample size was determined utilizing the single population proportion formula: n0 = (Z2 x p x (1−p)) / d2 

where n₀ represents the preliminary sample size, and Z signifies the standard normal value corresponding to a 95% 
confidence interval (1.96), p symbolizes the anticipated prevalence of poor sleep quality among individuals with T2DM 
(55.6%),20 and d indicates the allowable margin of error (5%). This calculation resulted in an initial sample size of 379. 
Given that the total eligible population throughout the three-month period allocated for data collection was 1350, the 
finite population correction formula was applied, reducing the sample size to 296. After accounting for an anticipated 
non-response rate of 10%, the final adjusted sample size was set at 326 participants. Systematic sampling was employed 
to recruit participants. The sampling interval (k) was computed by dividing the total eligible patients (1350) by the final 
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sample size (326), yielding an interval of approximately 4. Accordingly, every fourth patient was selected, beginning 
from a randomly chosen starting point among the first four eligible patients.

Inclusion and Exclusion Criteria
Inclusion Criteria
Participants were eligible if they were at least 18 years old, had a confirmed diagnosis of type 2 diabetes mellitus (T2DM) 
for at least six months prior to data collection, and were attending the hospital’s outpatient department during the study 
period. Diagnosis was confirmed using the American Diabetes Association (ADA) criteria, including any of the following:

● Fasting plasma glucose ≥126 mg/dL
● Plasma glucose ≥200 mg/dL two hours post–oral glucose tolerance test
● HbA1c ≥6.5%
● Random plasma glucose ≥200 mg/dL with classic hyperglycemia symptoms.27

Exclusion Criteria
Participants were excluded if they:

● Were severely ill or required immediate hospitalization
● Had psychiatric illnesses or were on psychotropic medications
● Had concurrent endocrine disorders (eg, thyroid dysfunction)
● Were on long-term glucocorticoid therapy
● Had cognitive impairments (eg, dementia, intellectual disabilities)
● Were pregnant or lactating
● Were shift workers
● Had prior diagnosed sleep disorders (eg, obstructive sleep apnea).

Study Variables
Dependent Variable
Sleep quality classification: Adequate sleep quality (PSQI ≤ 5) versus inadequate sleep quality (PSQI > 5).

Independent Variables
Independent variables included a broad range of socio-demographic, clinical, behavioral, and psychosocial character
istics: Sociodemographic characteristics: age (years), gender, marital status, employment status, educational attainment, 
number of children, average monthly earnings (expressed in US dollars), presence and number of comorbid illnesses, 
family medical history related to T2DM, and family history of mental illness. Clinical attributes: length of diabetes 
diagnosis, presence of complications associated with diabetes, frequency of regular physician follow-ups, glycemic 
control status, current diabetes management approach, adherence to diabetes management, lipid profile parameters, and 
presence of nocturia. Behavioral and psychosocial characteristics: regular physical activity, current substance use, 
presence of depressive symptoms, and level of social support.

Operational Definitions
Sleep quality status: (1) sleep quality was categorized as good if the total PSQI score was ≤ 5. (2) Poor sleep quality was 
classified by a total PSQI score greater than 5.28

Regular physical activity: is defined as performing at least 150 minutes of aerobic activity at moderate intensity, or 
75 minutes of high-intensity activity, or a combination equivalent to this recommendation, per week, for adults.29

Glycemic control status: (1) glycemic control was deemed adequate if the patient’s HbA1c was below 7%. (2) glycemic 
control was categorized as inadequate if a patient’s HbA1c exceeded 7%.27

Current substance use: Individuals who reported using psycho-stimulant substances like alcohol, khat, or cigarettes at 
least once in the previous 30 days were identified as current substance users.30
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Data Collection Procedures and Tools
Information was gathered through two sets of self-administered questionnaires. The first captured socio-demographic, clinical, 
behavioral, and psychosocial characteristics of participants, while the second included standardized instruments: the Pittsburgh 
Sleep Quality Index (PSQI),28 Patient Health Questionnaire-9 (PHQ-9),31 and Oslo Social Support Scale-3 (OSSS-3).32

The socio-demographic, clinical, behavioral, and psychosocial data were collected using a specifically designed 
structured questionnaire following a comprehensive review of pertinent literature.20,33 All variables, with the exception 
of age, were categorical and assessed through closed-ended responses.

The Pittsburgh Sleep Quality Index (PSQI)
The PSQI, initially created by Buysse et al,28 is a self-administered questionnaire assessing sleep quality over the 
preceding four weeks. It comprises 19 self-assessment questions and 5 additional questions completed by a bed partner or 
roommate. However, only the self-assessment items contribute to the global score. The PSQI evaluates seven compo
nents of sleep: subjective sleep quality, latency to fall asleep, sleep duration, habitual sleep efficiency, frequency of sleep 
disturbances, usage of sleep medication, and daytime impairment. Each component receives a score ranging from 0 to 3, 
where higher scores represent increased dysfunction. The total score of PSQI ranges between 0 and 21; scores exceeding 
5 signify poor sleep quality, whereas scores of 5 or lower denote good sleep quality. Even though responses from 
roommates or bed partners may provide supplementary valuable information, these responses are excluded in the global 
score. The PSQI is widely employed in both clinical and research contexts and has shown strong psychometric 
characteristics, including both reliability and validity, across diverse populations.20,34

The Patient Health Questionnaire-9 (PHQ-9)
The PHQ-9 is a self-administered questionnaire originally created by Kroenke et al31 to screen for symptoms of depression 
experienced in the previous two weeks. It includes 9 items scored on a 4-point Likert scale from 0 (“not at all”) to 3 (“nearly 
every day”), yielding an overall score from 0 to 27. Depression severity is typically categorized as follows: mild (scores 5–9), 
moderate (10–14), and moderately severe to severe (scores ≥15). The PHQ-9 has been validated in various populations, 
including among Somali individuals. Nallusamy et al35 reported a Cronbach’s alpha coefficient of 0.79 for the Somali version, 
demonstrating acceptable internal consistency.

The Oslo Social Support Scale-3 (OSSS-3)
The OSSS-3, developed by Dalgard,32 is a brief instrument assessing perceived social support through the assessment of 
three aspects: frequency of interactions with family, the number of close confidants, and level of satisfaction with support 
received. The scale comprises three components, with a total score range from 3 up to 14. Elevated scores denote better 
social support, while reduced scores suggest limited support networks. Social support levels are typically classified as 
poor (3–8), moderate (9–11), and strong (12–14). The OSSS-3 has demonstrated validity across diverse populations and 
is useful in identifying individuals who may benefit from enhanced support, thereby contributing to an improved 
comprehension of the association between social support and psychological health outcomes.

Additionally, the most recent HbA1c and lipid profile measures were retrieved from participants’ electronic medical 
records. As per guidelines from the American Diabetes Association (ADA), HbA1c levels below 7.0% indicate good 
glycemic control, whereas levels of 7.0% or higher suggest suboptimal or poor glycemic control.27

The PSQI and OSSS-3 questionnaires were translated from English into Somali, followed by back-translation into 
English, ensuring semantic and conceptual equivalence with the original instruments. To assess the clarity, readability, 
and overall comprehensibility of these translated instruments, a pilot study was conducted involving 33 individuals 
diagnosed with T2DM. Feedback from this pilot informed minor linguistic adjustments, ensuring the final Somali 
versions were culturally appropriate and easily comprehensible for the target population.

Data Processing and Statistical Procedures
Data were first entered into Microsoft Excel to ensure accuracy and consistency of data entry. Subsequently, the dataset 
was imported into IBM SPSS Statistics version 26 (IBM Corp., Armonk, NY) for comprehensive statistical analysis. 
Descriptive statistical methods were applied to summarize socio-demographic, clinical, behavioral, and psychosocial 
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attributes. The prevalence of poor sleep quality was estimated, and 95% confidence intervals (CIs) were estimated using 
the Clopper–Pearson exact technique.36 Bivariate and multivariable logistic regression analyses were performed to 
identify factors correlated with poor sleep quality. Variables with a p-value below 0.25 from the bivariate analysis 
were selected as potential candidates for inclusion in the multivariable logistic regression model. Multicollinearity among 
independent variables was evaluated through examination of variance inflation factors (VIFs) and correlation matrices. 
All VIF values were below 2.5, indicating that multicollinearity was not problematic. The Hosmer–Lemeshow goodness- 
of-fit test was used to evaluate the adequacy of the final model’s fit to the data.37 Model discrimination was evaluated via 
receiver operating characteristic (ROC) curve analysis, with model performance evaluated based on the area under the 
curve (AUC). An AUC between 0.70 and 0.80 signifies an acceptable level of discriminative capability.37 Variables with 
p-values below 0.05 in the multivariable logistic regression analysis were deemed statistically significant, and results 
were presented as adjusted odds ratios (AORs) along with corresponding 95% CIs.

Ethical Approval
This study received ethical clearance from the Ethics Review Board of Mogadishu Somali Turkiye Recep Tayyip 
Erdoğan Training and Research Hospital (reference number: MSTH/18177). The objectives of the study were clearly 
explained to potential participants diagnosed with T2DM, and participation was voluntary. All participants provided 
written informed consent after receiving a comprehensive explanation of the study’s purpose and procedures. Participants 
were clearly informed about their right to withdraw from the study at any point without penalty. Confidentiality was 
strictly maintained; personally identifiable information was not disclosed, and all survey responses were anonymized. 
Participants did not receive any form of compensation or incentives for their participation.

Results
Sociodemographic and Behavioral Characteristics
Of the eligible patients approached, 311 completed the survey, yielding a response rate of 95.4%. The majority were female 
(56.9%). Most participants were between the ages of 35–49 years (44.1%) or 50–64 years (40.8%), with an average age of 46.2 
years (SD = 10.7). The majority were married (68.5%) and employed (59.8%). Regarding health status, 60.8% reported having 
at least one comorbid condition, while only 16.1% reported a family history of mental illness (Table 1).

Table 1 Sociodemographic and Behavioral Characteristics of Patients with 
T2DM (n = 311)

Variable Category Frequency Percentage

Gender Female 177 56.9

Male 134 43.1

Age <35 years 47 15.1

35–49 years 137 44.1

50–65 years 127 40.8

Marital status Single 39 12.5

Married 213 68.5

Others 59 19.0

Number of children <5 children 172 55.3

≥5 children 139 44.7

(Continued)
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Clinical and Psychosocial Characteristics
Approximately one-fifth of participants (19.6%) had been living with T2DM for over 10 years. More than half (56.6%) 
had poor glycemic control. A significant proportion of patients reported nocturia (66.9%) and depressive symptoms 
(61.4%). In contrast, only 11.9% of participants reported having strong social support (Table 2).

Table 1 (Continued). 

Variable Category Frequency Percentage

Educational status No formal education 141 45.3

Primary school 113 36.3

Secondary school 48 15.4

University degree 9 2.9

Employment status Employed 186 59.8

Unemployed 125 40.2

Monthly income ≤500 USD 210 67.5

>500 USD 101 32.5

Co-morbidity Yes 189 60.8

No 122 39.2

Number of co-morbid illnesses None 122 39.2

One 143 46.0

≥Two 46 14.8

Family history of T2DM Yes 106 34.1

No 205 65.9

Family history of mental illness Yes 50 16.1

No 261 83.9

Regular physical activity Yes 126 40.5

No 185 59.5

Current substance use Yes 99 31.8

No 212 68.2

Abbreviations: T2DM, Type 2 diabetes mellitus; USD, United States dollar; Others, Divorced, 
widowed.

Table 2 Clinical and Psychosocial Characteristics of Patients with T2DM (n = 311)

Variable Category Frequency Percentage

Duration of diabetes mellitus ≤5 years 128 41.2

6–10 years 122 39.2

>10 years 61 19.6

(Continued)
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Prevalence and Components of Poor Sleep Quality
Overall, 54.0% of the participants fulfilled the criteria for poor sleep quality (95% CI: 48.3–59.7), as assessed by the 
PSQI. Despite the high prevalence of poor sleep quality, 50.2% of participants subjectively rated their sleep quality as 
“very good”. More than half of the participants reported sleeping more than seven hours per night. Additionally, 50.2% 
indicated using sleep medications at least once per week (Table 3).

Table 2 (Continued). 

Variable Category Frequency Percentage

Regular doctor follow-up Yes 147 47.3

No 164 52.7

Glycemic control Good (HbA1c < 7%) 135 47.3

Inadequate or poor (HbA1c ≥ 7%) 176 56.6

Current diabetes management Lifestyle + insulin alone 153 49.2

Lifestyle + hypoglycemic drugs 123 39.5

Lifestyle + hypoglycemic drugs + insulin 35 11.3

Adherence with management Yes 121 38.9

No 190 61.1

Diabetes-related complications Yes 153 49.2

No 158 50.8

Lipid profile Normal 150 48.2

Abnormal 161 51.8

Nocturia Yes 208 66.9

No 103 33.1

Depressive symptoms Absent 120 38.6

Present 191 61.4

Social support levels Poor 169 54.3

Moderate 105 33.8

Strong 37 11.9

Abbreviation: HbA1c, Hemoglobin A1c.

Table 3 Sleep Quality and Its Components Among Patients with T2DM (n = 311)

PSQI Components Response Categories Frequency Percentage

Subjective sleep quality Very good 156 50.2

Fairly good 85 27.3

Fairly bad 52 16.7

Very bad 18 5.8

(Continued)
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Sociodemographic and Behavioral Factors Associated with Poor Sleep Quality
Bivariate logistic regression analysis identified several sociodemographic and behavioral variables significantly asso
ciated with poor sleep quality, including gender, marital status, monthly income, employment status, family history of 
diabetes mellitus (DM), family history of mental illness, current substance use, physical activity, and the presence of 
comorbidities. However, in the multivariable logistic regression model—adjusted for potential confounders—marital 
status and family history of mental illness lost statistical significance. All remaining variables remained significantly 
linked to poor sleep quality (p < 0.05).

Table 3 (Continued). 

PSQI Components Response Categories Frequency Percentage

Sleep latency 0 44 14.1

1–2 114 36.7

3–4 105 33.8

5–6 48 15.4

Sleep duration >7 hours 158 50.8

6–7 hours 86 27.7

5–6 hours 49 15.8

<5 hours 18 5.8

Sleep efficiency >85% 221 71.1

75–84% 70 22.5

65–74% 14 4.5

<65% 6 1.9

Sleep disturbance 0 30 10.6

1–9 121 38.9

10–18 155 49.8

19–27 2 0.6

Use of sleep medication Not during the past month 154 49.5

Less than once a week 130 41.8

Once or twice a week 26 8.4

Three or more times each week 1 0.3

Daytime dysfunction 0 58 18.6

1–2 146 46.9

3–4 91 29.3

5–6 16 5.1

Global sleep quality Good sleep quality 143 46.0

Poor sleep quality 168 54.0

Note: Response categories are based on the standard scoring components of the PSQI. 
Abbreviation: PSQI, Pittsburgh Sleep Quality Index.

https://doi.org/10.2147/DMSO.S533810                                                                                                                                                                                                                                                                                                                                                                                                                                  Diabetes, Metabolic Syndrome and Obesity 2025:18 1956

Mohamed et al                                                                                                                                                                      

Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)



Specifically, participants who did not participate in regular physical activity had significantly higher odds of reporting 
poor sleep quality in comparison to those who maintained physical activity (AOR = 2.01; 95% CI: 1.19–3.39; p < 0.05). 
Female participants had more than double the likelihood as males to experience poor sleep quality (AOR = 2.14; 95% CI: 
1.10–3.56; p < 0.05). Unemployment was also linked to higher odds of experiencing poor sleep quality (AOR = 1.86; 95% 
CI: 1.29–3.14; p < 0.05), as was lower monthly income, with individuals earning ≤500 USD being significantly more likely 
to experience poor sleep quality compared to those earning >500 USD (AOR = 2.09; 95% CI: 1.22–3.59; p < 0.05) (Table 4).

Clinical and Psychosocial Factors Associated with Poor Sleep Quality
Several clinical and psychosocial variables were significantly linked to poor sleep quality in the bivariate analysis, 
including nocturia, duration of DM, regular doctor follow-up, glycemic control, DM management approach, treatment 
adherence, presence of diabetes-related complications, depressive symptoms, and social support. However, in the 
adjusted multivariable model, only nocturia, poor glycemic control, poor treatment adherence, diabetes-associated 
complications, and depressive symptoms remained significant predictors (p < 0.05). Variables such as DM duration, 
follow-up frequency, management strategy, and social support lost significance after adjustment.

Participants who experienced nocturia had markedly higher odds of poor sleep quality compared with those without 
nocturia (AOR = 3.51; 95% CI: 1.98–6.22; p < 0.001). Similarly, the presence of diabetes-associated complications was 
significantly related to increased odds of poor sleep quality (AOR = 3.54; 95% CI: 2.07–6.04; p < 0.001). Participants 
with poor glycemic control also had a nearly threefold increased risk of poor sleep quality compared with individuals 
who had adequate glycemic control (AOR = 2.92; 95% CI: 1.70–5.01; p < 0.001) (Table 5).

Table 4 Logistic Regression of Sociodemographic and Behavioral Factors Associated with Poor Sleep Quality  
(n = 311)

Variables Category Poor Sleep Quality COR (95% CI) AOR (95% CI) P-value

No n (%) Yes n (%)

Gender Female 65 (36.7) 112 (63.3) 2.40 (1.52–3.80) 2.14 (1.29–3.56) 0.003*

Male 78 (58.2) 56 (41.8) 1 1

Employment 
status

Employed 103 (55.4) 83 (44.6) 1 1

Unemployed 40 (32) 85 (68) 2.64 (1.64–4.24) 1.86 (1.10–3.14) 0.020*

Monthly income ≤500 USD 83 (39.5) 127 (60.5) 2.24 (1.38–3.63) 2.09 (1.22–3.59) 0.007*

>500 USD 60 (69.4) 41 (40.6) 1 1

Current 
substance use

Yes 36 (36.4) 63 (63.6) 1.78 (1.09–2.91) 2.03 (1.17–3.51) 0.012*

No 107 (50.5) 105 (49.5) 1 1

Regular physical 
activity

Yes 70 (55.6) 56 (44.4) 1 1

No 73 (39.5) 112 (60.5) 1.92 (1.21–3.03) 2.01 (1.19–3.39) 0.009*

Family history of 
T2DM

Yes 40 (37.7) 66 (62.3) 1.66 (1.03–2.69) 1.56 (0.918–2.65) 0.100

No 103 (50.2) 102 (49.8) 1 1

Co-morbid 
illnesses

None 55 (45.1) 67 (54.9) 1 1

One 77 (53.8) 66 (46.2) 0.704 (0.433–1.14) 0.692 (0.408–1.17) 0.172

≥ Two 11 (23.9) 35 (76.1) 2.61 (1.22–5.62) 2.79 (1.21–6.43) 0.016*

Note: *p < 0.05. 
Abbreviations: COR, Crude odd ratio; AOR, Adjusted odd ratio; 1, reference categories; CI, Confidence interval; T2DM, Type 2 diabetes 
mellitus; USD, United States dollar.
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Discussion
This study found that over half (54.0%) of individuals with T2DM in Mogadishu experienced poor sleep quality. Notably, 
although over half of the participants met criteria for poor sleep quality based on the PSQI, 50.2% still rated their sleep 
subjectively as “very good”. Multivariable analysis identified several independent predictors, including female gender, 
unemployment, lower income, physical inactivity, substance use, nocturia, diabetes-related complications, poor glycemic 
control, depressive symptoms, and poor adherence to diabetes treatment. These findings emphasize the multifactorial 
nature of sleep disturbances in diabetic populations and point to key modifiable and sociodemographic risk factors 
relevant for intervention.

Poor sleep quality is frequently observed among individuals with T2DM and has been linked to insulin resistance, 
impaired glycemic control, and an elevated likelihood of complications.11–13 Addressing sleep disturbances may play 
a critical role in improving diabetes self-care, treatment adherence, and overall health outcomes.38 The high prevalence 
rate of poor sleep quality observed in this study aligns with findings from similar research conducted in Ethiopia,20 Saudi 
Arabia,39 Taiwan,23 Kenya,10 and India,40 reinforcing its broader relevance in diabetic populations. A recent systematic 
review and meta-analysis incorporating 11 studies involving 3766 participants across Sub-Saharan Africa reported 
comparable prevalence rates,26 further supporting the consistency of these findings.

However, the prevalence reported in this study was comparatively lower than reported by a previous study conducted 
in Jordan,41 yet higher than those documented in studies from China22 and Malaysia21,24 A meta-analysis of eight 
Ethiopian studies involving 2471 participants also reported slightly lower prevalence rates compared to the current 
investigation.42 These variations may be attributed to methodological differences, including disparities in study design, 
sample sizes, cut-off scores utilized to characterize poor sleep quality, and sociodemographic characteristics of the study 
populations. For instance, Barakat et al41 used a cut-off score of ≥8 in the Jordanian study, while the Chinese study 
applied a threshold of >7. In contrast, Karumanchi et al40 in India adopted a more stringent criterion of <5. Sample sizes 

Table 5 Logistic Regression of Clinical and Psychosocial Factors Associated with Poor Sleep Quality (n = 311)

Variables Category Poor Sleep Quality COR (95% CI) AOR (95% CI) P-value

No 
n (%)

Yes 
n (%)

Nocturia Yes 79 (38.0) 129 (62.0) 2.68 (1.65–4.36) 3.51 (1.98–6.22) <0.001*

No 64 (62.1) 39 (37.9) 1 1

Glycemic control Good 77 (57.0) 58 (43.0) 1 1

Poor 66 (37.5) 110 (62.5) 2.21 (1.40–3.50) 2.92 (1.70–5.01) <0.001*

Treatment adherence Good 67 (55.4) 54 (44.6) 1 1

Poor 76 (40.0) 114 (60.0) 1.86 (1.17–2.95) 2.48 (1.43–4.31) 0.001*

Diabetes-related 
complications

Yes 51 (33.3) 102 (66.7) 2.79 (1.76–4.42) 3.54 (2.07–6.04) <0.001*

No 92 (58.2) 66 (41.8) 1 1

Depressive symptoms Absent 68 (56.7) 52 (43.3) 1 1

Present 75 (39.3) 116 (60.7) 2.02 (1.27–3.22) 2.42 (1.40–4.18) 0.002*

Social support Poor 59 (34.9) 110 (65.1) 1.77 (0.861–3.62) 1.84 (0.827–4.09) 0.135

Moderate 66 (62.9) 39 (37.1) 0.560 (0.263–1.19) 0.505 (0.216–1.18) 0.113

Strong 18 (48.6) 19 (51.4) 1 1

Note: *p < 0.05. 
Abbreviations: COR, Crude odd ratio; AOR, Adjusted odd ratio; 1, reference categories; CI, Confidence interval.
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also varied notably, with the Jordanian and Chinese studies including over 1000 participants each, whereas the Indian 
study comprised only 200 individuals.

In the present study, poor sleep quality was assessed using a cut-off score of >5, with a cross-sectional design 
involving 311 individuals diagnosed with T2DM. Despite methodological differences across studies, the literature 
consistently indicates that individuals with T2DM are at a greater likelihood to experience poor sleep quality compared 
to the general population.10

Existing literature indicates that poor sleep quality occurs more frequently in women compared to men, largely due to 
the influence of female sex hormones.43 Consistent with these findings, the present study identified female gender as 
a significant predictor of poor sleep quality among individuals with T2DM. This association is corroborated by earlier 
research conducted in China,22 Taiwan,23 and Saudi Arabia.39 The higher prevalence of sleep disturbances among women 
may be attributed to the influence of estrogen and progesterone on sleep-regulating neurotransmitters such as GABA and 
serotonin, which are essential for initiating and maintaining sleep.43 Hormonal fluctuations during menstruation, 
pregnancy, and menopause can further disrupt circadian regulation by affecting neural pathways in the hypothalamus 
and brainstem.43 These findings underscore the importance of integrating gender-sensitive approaches in managing sleep 
disturbances in women with T2DM to enhance both sleep quality and diabetes outcomes.

Physical activity is another well-documented modifiable factor associated with improved sleep.44 This study identified that 
insufficient regular physical activity significantly predicted poor sleep quality among individuals with T2DM. This finding 
aligns with studies from Ethiopia45 and Taiwan,23 which similarly reported a strong association between low physical activity 
levels and poor sleep quality among diabetic populations. A recent systematic review and meta-analysis also concluded that 
both physical and mind-body exercises notably enhance sleep quality among individuals with diabetes.44 Physical activity 
enhances sleep by reducing stress through endorphin release, regulating circadian rhythms, and promoting thermoregulation.46 

It also improves mood and relaxation by increasing serotonin and norepinephrine levels, which aid in initiating and 
maintaining restful sleep.46 These findings highlight the potential of incorporating regular physical activity into diabetes 
care plans as a non-pharmacological strategy to improve sleep and metabolic health outcomes.

Comorbidities are common in individuals with T2DM and are increasingly recognized as significant contributors to 
poor sleep quality. In this study, the presence of multiple comorbidities was a significant predictor of poor sleep, 
consistent with findings from Ethiopia20,45 and Saudi Arabia, as well as a recent systematic review from Sub-Saharan 
Africa.26 The review reported that individuals with T2DM and comorbid conditions had nearly twice the odds of 
experiencing poor sleep quality compared with individuals without comorbidities. These conditions contribute to sleep 
disturbances through mechanisms such as chronic pain, nocturia, obstructive sleep apnea, cardiovascular symptoms, and 
psychological issues like depression and anxiety—all of which impair sleep continuity and reduce sleep efficiency.47 The 
findings emphasize the critical need for integrated care models that address both diabetes and its comorbidities. Effective 
management of these accompanying conditions may significantly improve sleep quality and, by extension, enhance 
overall diabetes control and patient quality of life.

Emerging evidence indicates that individuals with T2DM who develop complications such as neuropathy, retinopathy, 
nephropathy, and diabetic foot are at significantly higher risk for poor sleep quality.22 In this research, the existence of 
diabetes-related complications was strongly linked to higher odds of experiencing poor sleep quality. This finding is 
consistent with previous research from Saudi Arabia,39 China,22 and India,40 reinforcing the robust link between 
diabetes-related complications and sleep disturbances. These complications can disrupt sleep through mechanisms 
such as chronic pain, nocturia, autonomic dysfunction, and psychological distress, all of which contribute to fragmented, 
delayed, and non-restorative sleep.48,49 These findings underscore the importance of integrated diabetes care that 
addresses both physical symptoms and associated sleep disturbances.

Nocturia, or frequent nighttime urination, is another common condition that significantly affects sleep quality in individuals 
with T2DM.50 Our findings identified a strong association between nocturia and poor sleep quality, consistent with studies from 
Malaysia,21,24 Taiwan,51 and Singapore.52 Nocturia fragments sleep architecture by causing repeated awakenings, reducing both 
the duration and quality of slow-wave and REM sleep. This disruption contributes to poor sleep efficiency, daytime fatigue, and 
impaired metabolic regulation, potentially exacerbating glycemic control issues.50,51 Addressing nocturia is therefore crucial in 
comprehensive diabetes management to improve both sleep and health outcomes.
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Depression and poor sleep share a well-established, bidirectional relationship, where each can exacerbate the other.53 

While improving sleep may enhance psychological well-being,54 paradoxically, acute lack of sleep can sometimes reduce 
depressive symptoms, highlighting the complex and nuanced interaction between sleep and mood disorders.55 In this 
study, depressive symptoms were significantly correlated with poor sleep quality in individuals with T2DM, in line with 
findings from Ethiopia,45 Saudi Arabia,39 and Malaysia.24 A recent systematic review found that individuals with T2DM 
and depressive symptoms were nearly four times more likely to encounter sleep disturbances compared to those without 
depression.26 Depression disrupts sleep through serotonin imbalance, circadian rhythm disturbances, and increased 
physiological arousal.56,57 It also alters sleep architecture by reducing slow-wave sleep and increasing REM density, 
leading to insomnia and non-restorative sleep.57 These results highlight the need to prioritize mental health support as 
part of a holistic approach to diabetes care.

Socioeconomic status is another important determinant of sleep health. Consistent with previous literature,58 this 
study found that individuals with lower monthly income had significantly greater likelihood of experiencing poor sleep 
quality. A systematic review and meta-analysis similarly found that lower socioeconomic status correlated with reduced 
overall sleep duration, increased latency to sleep onset, and increased sleep fragmentation.59 This relationship may be 
mediated by increased psychosocial stress due to financial insecurity, reduced access to healthcare, and environmental 
factors such as noise and overcrowding. A qualitative study from Türkiye further emphasized how socioeconomic 
disadvantage impairs self-care, dietary adherence, and psychosocial well-being in individuals with T2DM.60 Moreover, 
individuals with higher socioeconomic status often benefit from greater access to protective resources—social, psycho
logical, and material—that help buffer against sleep disturbances.22 These findings call for equity-focused interventions 
that address both medical and social determinants of health to improve sleep and diabetes management outcomes.

A growing body of evidence links unemployment to poor sleep quality. Studies conducted in the United States, 
Europe, and Japan have consistently shown that unemployed individuals are more likely to encounter disrupted sleep 
patterns compared with individuals who are employed.61–63 In the present study, unemployment significantly correlated 
with poor sleep quality among individuals with T2DM. This finding aligns with prior research from Jordan41 and 
Germany62 which reported similar associations. The relationship may be explained by financial stress, increased anxiety, 
lack of daily structure, and higher levels of sedentary behavior—factors that disrupt circadian rhythms and negatively 
impact sleep quality.62,64,65 These results underscore the importance of holistic interventions that address social 
determinants of health, particularly employment status, in managing sleep disturbances among individuals with T2DM.

Substance use also emerged as a significant factor predicting poor sleep quality in this study, corroborating findings 
from Ethiopia.20,66 Previous research has consistently demonstrated that substance use contributes to sleep disturbances 
such as insomnia and fragmented sleep.67,68 The relationship is bidirectional: substance use impairs sleep architecture by 
altering neurotransmitter activity, disrupting circadian rhythms, and triggering withdrawal symptoms; in turn, persistent 
sleep disturbances can heighten stress, impair emotion regulation, and increase the risk of relapse.69,70 These findings 
highlight the importance of integrating substance use assessment and support into diabetes care, as addressing this 
modifiable factor may enhance sleep and overall health outcomes.

Medication adherence also plays a key role in sleep health. This study found that individuals with poor adherence to 
diabetes treatment had notably increased odds of experiencing poor sleep quality. This is consistent with prior findings 
from Korea and a systematic review of older adults, both of which reported an association between sleep disturbances 
and reduced treatment adherence.71,72 Poor adherence may lead to suboptimal glycemic control, increased diabetes 
complications, and psychological distress—all of which can interfere with sleep.66,73 These findings reinforce the need 
for interventions that promote medication adherence as part of comprehensive diabetes and sleep management strategies.

Poor glycemic control has also been consistently related to decreased sleep quality in individuals with T2DM. Our 
findings support this relationship, aligning with prior studies from Jordan,41 Ethiopia,20 and Saudi Arabia.39 A recent 
systematic review further confirmed that individuals with suboptimal glycemic control are significantly more likely to 
experience sleep disturbances.26 Mechanisms include nocturia, neuropathic pain, glycemic variability, inflammation, 
hormonal disruption, and mood disturbances—all of which can fragment sleep and reduce restorative sleep stages.48,74 

These results emphasize the significance of addressing both glycemic management and sleep quality in diabetes care to 
optimize long-term outcomes.
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The findings of this study carry important public health implications for Somalia and similar low-resource settings. 
The high burden of poor sleep quality among individuals with T2DM highlights the need to integrate sleep assessment 
and management into routine diabetes care. Given the limited availability of specialist services such as sleep clinics and 
mental health care, especially in under-resourced areas, scalable strategies such as incorporating brief screening tools (eg, 
PSQI, PHQ-9) into primary care, training non-specialist health workers, and promoting lifestyle interventions (eg, 
physical activity and stress reduction) may offer practical solutions. Addressing modifiable factors such as physical 
inactivity, depression, and substance use within diabetes programs can improve not only sleep health but also glycemic 
control and overall quality of life. These findings support the development of context-appropriate, multidisciplinary 
approaches to chronic disease management in fragile health systems.

Limitations
While this study provides valuable insights, several limitations must be acknowledged. First, the evaluation of sleep 
quality and associated factors relied on self-reported data, which could be affected by recall bias and social desirability 
bias, potentially impacting the accuracy and reliability of the responses. Second, the instrument used—the PSQI—is 
a screening tool rather than a diagnostic measure, limiting the findings to the identification of probable sleep disturbances 
rather than clinically confirmed conditions. Third, as the study was performed at a single medical center in Mogadishu, 
the results may not be generalizable to all individuals with T2DM in Mogadishu or other regions of Somalia. Fourth, the 
cross-sectional design of the study limits any inference of causality between variables. Future longitudinal research is 
warranted to better establish causal relationships. Finally, this study did not assess dietary intake or use the Dietary 
Inflammatory Index (DII), limiting our ability to examine the impact of dietary inflammation on sleep quality. Future 
research should incorporate validated dietary tools to explore this relationship in individuals with T2DM. Despite these 
limitations, the research successfully met its objectives and, to the best of the authors’ knowledge, represents the first 
investigation into sleep quality among individuals with T2DM in Mogadishu, Somalia.

Conclusion
This study found a high prevalence of poor sleep quality among individuals with T2DM in Mogadishu, Somalia, affecting 
over half of the participants. Multiple interrelated factors were significantly associated with poor sleep, including female 
gender, unemployment, low income, comorbidities, diabetes-related complications, depressive symptoms, nocturia, poor 
glycemic control, substance use, physical inactivity, and poor treatment adherence. These findings align with regional and 
global literature and highlight the complex, multifactorial nature of sleep disturbances in this population.

The results underscore the importance of integrating sleep health into diabetes care. Poor sleep quality not only 
contributes to impaired metabolic control and increased complications but also diminishes quality of life. Addressing 
modifiable risk factors may improve sleep, enhance treatment adherence, and promote better overall health outcomes.

Recommendations
Considering these findings, the following recommendations are proposed:

● Integrate sleep assessment into routine diabetes care using validated tools such as the PSQI, and address identified 
sleep problems accordingly.

● Adopt a multidisciplinary approach involving primary care providers, mental health professionals, and diabetes 
specialists to manage sleep, metabolic, and psychological aspects comprehensively.

● Promote lifestyle modifications, including regular physical activity and patient education, as non-pharmacological 
strategies to improve sleep and glycemic control.

● Screen for and manage mental health issues, particularly depression and anxiety, especially in high-risk groups such 
as women and unemployed individuals.

● Develop public health strategies that address socioeconomic inequalities and substance use as part of a broader 
effort to improve sleep and diabetes outcomes.
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