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ABSTRACT

Background. Type 2 diabetes melitus is linked to sleep disorders, which can worsen glucose
metabolism and contribute to anxiety and depression. This study aimed to investigate the association
between insomnia and anxiety and depression in T2DM patients. Objective: This study aimed to
assess the association between insomnia and anxiety and depression in patients with Type 2 diabetes
melitus, examining the relationship between sleep quality and mental health outcomes to inform
strategies for improving patient care. Methodology A cross-sectional study was conducted among
376 patients with decompensated Type 2 diabetes melitus to investigate the relationship between
insomnia, anxiety, and depression. The study utilized standardized assessment tools, including the
Pittsburgh Sleep Quality Index (PSQI) ,Insomnia Severity Index (ISI) to evaluate insomnia, Hospital
Anxiety and Depression Scale (HADS) to assess anxiety and depression symptoms. Multivariable
logistic regression analysis was employed to examine the association between insomnia and the
presence of anxiety and depression, controlling for potential confounding variables. This
comprehensive approach enabled the researchers to gain a deeper understanding of the complex
interplay between sleep disturbances, anxiety and depression in patients with T2DM. Study place
and duration The study was conducted at Abbasi shaheed Hospital between January 2024 to
December 2024. Results: The study found a significant association between sleep disturbances and
anxiety/depression, with 12.80% of patients experiencing anxiety and 12.20% experiencing
depression. Poor sleep quality and insomnia severity increased the risk of both conditions,
highlighting the importance of addressing sleep disturbances to mitigate anxiety and depression risk.
. In terms of anxiety, the adjusted odds ratio for PSQI and ISI scores were 1.09 (P=0.08) and
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1.07 (P=0.01) respectively. These for depression were 1.10 (P=0.06) and 1.07 (P=0.01), respectively.
Conclusions The study concluded that the severity of insomnia is a key indicator of psychological
health in T2DM patients, especially those with anxiety and depression. Timely evaluation and further
research are necessary to understand the underlying mechanisms and develop effective assessment
techniques to improve diagnosis and treatment in clinical settings.
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INTRODUCTION

Type 2 diabetes melitus has a complex relationship with sleep disorders, which can have a profound
impact on mental health. Specifically, sleep disturbances can contribute to the development of anxiety
and depression in individuals with T2DM[1,2]. Furthermore, sleep deprivation can disrupt glucose
metabolism, leading to decreased insulin sensitivity and impaired glucose tolerance[3]. This can
create a vicious cycle, where poor sleep quality exacerbates diabetes symptoms and diabetes-related
stress and anxiety further worsen sleep quality. The present study sought to investigate the association
between insomnia and anxiety and depression in patients with T2DM, aiming to shed light on the
intricate relationships between sleep, mental health and diabetes management[4,5]. By exploring this
association, the study aims to inform strategies for improving sleep quality, mental health outcomes,
and overall diabetes care.

Poor glycemic control in patients with Type 2 diabetes melitus can lead to severe and debilitating
complications. To achieve optimal blood glucose levels and prevent these complications, patients
with T2DM must adhere to a lifelong regimen that includes a strict diet, regular physical activity,
medication adherence and frequent blood glucose monitoring[6,7]. However, this demanding
regimen can take a toll on patients' mental health, leading to chronic stress and emotional problems
such as anxiety, fear and poor sleep quality. Sleep disturbances are a common comorbidity in patients
with T2DM, affecting approximately 30-50% of individuals.[8] Furthermore, sleep disturbances can
have a profound impact on blood glucose regulation and diabetes-related quality of life, regardless of
factors such as age of onset, disease duration, comorbidities, complications, insulin use and
depressive symptoms[9,10]. The complex interplay between sleep quality, glycemic control and
emotional well-being highlights the need for a comprehensive approach to managing T2DM that
addresses not only physical but also psychological and emotional aspects of the disease. Research has
shown that insomnia is linked to an increased risk of developing psychiatric disorders, including
depression and anxiety[11]. The development of Type 2 diabetes melitus and depression/anxiety may
share common biological pathways, with anxiety activating the autonomic and hypothalamic-
pituitary-adrenal (HPA) axis leading to immuno-inflammatory dysregulation. The hypothalamus
plays a crucial role in regulating the sleep-wake cycle and anxiety is a common comorbidity in
individuals with T2DM. Studies have demonstrated that diabetic patients with comorbid anxiety are
more likely to experience increased complications, blood glucose dysregulation and poor treatment
adherence[12,13]. Depression is also prevalent in individuals with T2DM with a prevalence
approximately two times higher than in the general population. According to the Diagnostic and
Statistical Manual of Mental Disorders, a major depressive episode is characterized by symptoms
such as sadness, pessimistic thinking, suicidal tendencies and changes in energy, appetite, and sleep
patterns, which can occur individually or in combination and are associated with a poorer clinical
profile, including glycemic control, dietary habits, and adherence to physical activity. Current
evidence highlighted a strong interconnection between emotional disorders and sleep disturbances,
suggesting that these conditions often co-occur[14]. For instance, individuals experiencing insomnia
are at a heightened risk of developing mental health disorders, particularly depression[15,16].
Research has shown that persistent sleep disturbances can increase the likelihood of recurrent
depressive episodes, underscoring the complex relationship between sleep quality and mental health.
Moreover, insomnia has been identified as a significant risk factor for suicidal behavior, emphasizing
the critical need for addressing sleep disturbances in mental health interventions. In the context of
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Type 2 diabetes melitus, the combination of poor sleep quality and anxiety can have a profoundly
negative impact on patients' quality of life (QoL)[17-19]. Studies have estimated that approximately
29% of the decline in QoL in individuals with T2DM can be attributed to the interaction between
poor sleep quality and anxiety symptoms, highlighting the importance of addressing both sleep
disturbances and emotional well-being in the management of T2DM to improve overall patient
outcomes.

The study highlighted the severity of insomnia can serve as a crucial indicator of psychological health
in patients with Type 2 diabetes melitus, particularly those experiencing sleep disorders accompanied
by anxiety and depression. Early evaluation and assessment of these patients are essential to provide
timely interventions. Further research is needed to elucidate the underlying mechanisms linking
anxiety, depression and sleep disorders in T2DM patients. Moreover, investigating the feasibility and
effectiveness of assessment techniques in clinical settings can help improve diagnosis and treatment
of affective and sleep disorders, ultimately enhancing patient outcomes and quality of life.

OBJECTIVES

The study aimed to assess the association between insomnia and anxiety and depression in patients
with Type 2 diabetes melitus. Specifically, the study aimed to examine the relationship between sleep
quality, insomnia severity and the presence of anxiety and depression symptoms in patients with
decompensated T2DM. By exploring this association, the study sought to provide insights into the
complex interplay between sleep disturbances and mental health outcomes in patients with T2DM,
ultimately informing strategies for improving sleep quality, mental health and overall diabetes
management.

METHODOLOGY

A cross-sectional study was conducted at Abbasi shaheed Hospital between January 2024 to
December 2024. The study targeted patients with confirmed Type 2 diabetes melitus diagnoses,
calculating a sample size of 376 participants based on statistical power analysis to ensure a 95%
confidence interval with a 5% error margin. Inclusion criteria included a disease duration of at least
one year with hemoglobin glycation index (HbA1C) of >6.5%. Patients were excluded if they had
severe or unstable concomitant somatic pathology, a history of stroke or transient ischemic attack,
craniocerebral trauma, central nervous system disorders, severe psychiatric disorders, dementia, or
drug addiction.

The study utilized three questionnaires to assess insomnia, sleep quality, and anxiety and depression
symptoms in patients with Type 2 diabetes melitus. The Pittsburgh Sleep Quality Index (PSQI),
Insomnia Severity Index (ISI) and Hospital Anxiety and Depression Scale (HADS) were
administered during interviews with the help of the first author. The PSQI is a 19-item self-rated
questionnaire that evaluates overall sleep quality by assessing seven components, including
subjective sleep quality, sleep latency, sleep duration, sleep efficiency, sleep disturbances, use of
sleeping medication and daytime dysfunction. Scores range from 0 to 21, with a score higher than
five indicating poor sleep quality. The Insomnia Severity Index (ISI) is a seven-item questionnaire
that assesses current sleep problems over the preceding two weeks, with scores ranging from 0 to 28,
and categorizing insomnia severity as normal, mild, moderate, or severe. The Hospital Anxiety and
Depression Scale (HADS) is a 14-item questionnaire that assesses anxiety and depression symptoms,
with scores ranging from 0 to 21 for each subscale, and a cutoff score of >8 indicating significant
anxiety or depression. The validity and reliability of the HADS have been confirmed in numerous
studies. These questionnaires provided a comprehensive assessment of sleep quality, insomnia,
anxiety and depression symptoms in the study population.

STATISTICAL ANALYSIS
The study used SPSS 22.0 for statistical analysis. Descriptive data presented as frequencies and
percentages while continuous data were reported as means with standard deviations (mean + SD). To
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determine the differences between groups, the non-parametric Mann-Whitney U test was employed.
Spearman's correlation analysis was used to assess the relationships between variables. Furthermore,
binary logistic regression analysis, adjusted for age and sex, was utilized to evaluate the association
between insomnia and anxiety/depression, providing a more nuanced understanding of the
relationships between these variables

RESULTS

In the study,the respondents comprised of a total of 376 patients with decompensated Type 2 diabetes
melitus, comprising 232 females and 144 males, with a mean age of 51.73 £ 6.63 years (range: 45-
59 years). The assessment of affective disorders revealed that the majority of patients (87%) did not
exhibit symptoms of anxiety or depression.

m Male

B Female

Fig 1:Gender distribution

Table 1: showed the demography and clinical characterstics of the patient

Variables Results
Age 51.73 £6.63
Sex

Male 232(61.70)
Female 144(38.30)
BMI 29+6.30
HbA1C 113.05
Co-morbidities 204(54,3)
Atrial hypertension 12(3,2)
Ischemic Heart disease 24(6,4)
Anxiety

Without anxiety (HADS<S) 328(87.20)
Abnormal anxiety score(HADS>S) 48(12.80)
Depression

Without depression(HADS<S) 330(87.80)
Abnormal depression score(HADS>8) 46(12.20)
Insomnia

Sleep quality(PSQI) 7.9+3.99
Insomnia(IS]) 9+7.14

Data are expressed as mean£SD or number (%), BMI: Body mass index; HbA1C: Hemoglobin
glycation; HADS: Hospital anxiety and depression scale; PSQI: Pittsburgh sleep quality index; ISI:
Insomnia severity index

However, notably, all patients in the study demonstrated signs of sleep disturbances. A comparative
analysis between patients with and without anxiety/depression (presented in Table 2) showed
significant differences in insomnia indicators. Specifically, patients with anxiety and depression had
significantly poorer sleep quality and greater insomnia severity compared to those without these
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conditions, highlighting the complex interplay between sleep disturbances, anxiety, and depression
in patients with T2DM.

Table 2: Sleep disturbance indicators based on cut off & core off hospital anxiety and
depression scale

Indicators Ancxiety Depression
HADS<7 HADS>8 P value* HADS<7 HADS>8 P value**
(n=328) (n=48) (n=330) (n=46)
Sleep quality PSQI 7.53(4,10) | 10.26 (7, 13) 0.34 (<0.001) | 7.53(4,10) 10.26 (7, 13) 0.37
(<0.001)
Severity of insomnia | 8.23 (2,13) | 13.42(9.5,9) 0.48 (<0.001) | 8.26(2,11) | 13.43(9,9) 0.33
ISI (<0.001)

*Mann-Whitney U test; **Spearman’s correlation; HADS: Hospital anxiety and depression scale;
PSQI: Pittsburgh sleep quality index; ISI: Insomnia severity index. Higher PSQI and ISI scores
indicate poorer sleep quality and more severe insomnia, respectively.

Logistic regression analysis was employed to investigate the association between insomnia and
anxiety and depression. The results revealed moderate correlations between anxiety scores and both
the Pittsburgh Sleep Quality Index (PSQI) (r = 0.34, p < 0.0001) and the Insomnia Severity Index
(ISD) (r = 0.48, p < 0.0001). Similarly, depression scores were correlated with PSQI (r = 0.37, p <
0.0001) and IST (r = 0.33, p < 0.0001). The adjusted logistic regression analysis demonstrated a
significant association between PSQI and ISI scores with both anxiety and depression, as presented
in Table 3. These findings suggest that poorer sleep quality and greater insomnia severity are
significantly associated with increased symptoms of anxiety and depression in patients with Type 2
Diabetes Mellitus.

Table 3:showed the anxiety and depression association of anxiety and depression with
demographic parameters and sleep indicators

Variables Adjusted* Crude
OR (95% CI) Pvalue OR (95% CI) P value

Anxiety Sex 0.98 0.01 n/a
Age 0.00 0.89 n/a n/a
PSQI  1.09 (0.99-1.20) 0.08 1.13 (1.02-1.25)  0.01
ISI 1.07 (1.02-1.13) 0.01 1.07 (1.02-1.13)  0.01

Depression Sex 1.16 0 n/a n/a
Age 0.00 0.76 n/a n/a
PSQI  1.10(1.00-1.21) 0.06 1.14 (1.04-1.26)  0.01
ISI 1.07 (1.01-1.13) 0.01 1.07 (1.02-1.13)  0.01

The multivariate model was adjusted for both age and sex rather than each variable; n/a: Not
available; PSQI: Pittsburgh sleep quality index; ISI: Insomnia severity index

DISCUSSION

Type 2 diabetes is a chronic metabolic disorder characterized by insulin resistance and impaired
insulin secretion leading to hyperglycemia. The condition is often accompanied by a range of
psychological comorbidities, including anxiety and depression, which can significantly impact an
individual's quality of life and disease management[20-21]. Anxiety and depression in patients with
type 2 diabetes can exacerbate symptoms, worsen glycemic control, and increase the risk of diabetes-
related complications[22]. The complex interplay between type 2 diabetes, anxiety, and depression is
thought to be influenced by a range of factors, including biological mechanisms, such as inflammation
and oxidative stress, as well as psychological and social factors, such as the emotional burden of
managing a chronic condition, social support, and coping mechanisms[23-24]. Effective management
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of type 2 diabetes therefore requires a comprehensive approach that addresses not only the physical
aspects of the condition but also the psychological and emotional needs of patients[25].

The relationship between insomnia and the intensity of affective disorders, such as anxiety and
depression, in our patient population has not been previously reported in the literature. However,
several studies have explored the association between insomnia and anxiety and depression in
different contexts[26]. Studies have reported strong associations between poor sleep quality and
affective disorders in patients with cardiovascular disease particularly in older adults, smokers, those
with low physical activity levels, obesity and type 2 diabetes[27-28]. These findings suggest that poor
sleep quality is a significant risk factor for anxiety and depression, highlight the importance of
addressing sleep disturbances in the prevention and management of affective disorders[29].This study
is the first to investigate the association between insomnia and the risk of anxiety and depression
symptoms in patients with Type 2 diabetes melitus. The findings revealed that despite only a small
proportion (less than 15%) of patients exhibiting signs of subclinical or clinical depression and
anxiety, these individuals had significantly poorer quality of life and more severe insomnia compared
to their counterparts without anxiety and depression. Notably, anxiety and depression scores were
moderately correlated with sleep quality and insomnia severity, suggesting a strong link between
sleep disturbances and mental health outcomes in this population. Furthermore, logistic regression
analysis confirmed a significant association between insomnia severity and the degree of anxiety and
depression, highlighting the potential role of insomnia in exacerbating mental health symptoms[30-
32]. Interestingly, the study also found that anxiety and depression scores were negatively associated
with the severity of daytime sleepiness, suggesting a complex relationship between sleep, anxiety,
and depression in patients with T2DM. In this study, we employed both the Pittsburgh Sleep Quality
Index (PSQI) and the Insomnia Severity Index (ISI) questionnaires to comprehensively assess sleep
quality and insomnia severity in patients with Type 2 diabetes melitus. The rationale behind using
both tools was to capture the multifaceted nature of sleep disturbances, which can lead to
physiological changes, such as activation of the sympathetic nervous system and impaired glucose
tolerance, as well as behavioral disorders, including inattention, anxiety and depression.
Understanding the exact mechanisms underlying the relationship between sleep quality, insomnia and
affective disorders is crucial for developing targeted interventions. A recent meta-analysis reported a
39% prevalence of insomnia in individuals with T2DM, which was associated with poorer glycemic
control, as evidenced by higher HbAlc and fasting glucose levels. In contrast, our study found a
significantly higher prevalence of insomnia, potentially due to the larger proportion of patients with
decompensated T2DM and elevated HbA 1c levels, highlighting the complex interplay between sleep
disturbances, glycemic control, and affective disorders in this population[33]. A previous study
utilizing the International Prevalence and Treatment of Diabetes and Depression protocol found an
overall prevalence of anxiety disorders of 18% among 3,170 individuals with Type 2 diabetes melitus
across multiple countries. In our study, we identified specific variables significantly associated with
anxiety disorders, including female sex, presence of diabetic complications and poorer glycemic
control, as indicated by higher HbAlc levels[34-35]. These findings highlighted the importance of
considering the complex interplay between demographic, clinical and psychological factors in
understanding anxiety disorders in patients with T2DM.

Our study's findings have significant implications for clinical practice, highlighting the importance
of timely diagnosis and management of sleep disorders in patients with Type 2 diabetes melitus.
Healthcare practitioners should prioritize screening for poor sleep quality in these patients, given the
potential psychological effects on their overall well-being. By identifying and addressing sleep
disorders, practitioners can mitigate the emotional burden of the disease and improve patient
outcomes. However, our study's limitations should be acknowledged, including the fact that all
participants had decompensated T2DM, which may limit the generalizability of our findings to
patients with well-controlled T2DM. Furthermore, while our cross-sectional design allowed us to
explore the temporal relationship between insomnia and anxiety and depression, a longitudinal study
would provide more comprehensive insights into the complex dynamics between sleep quality,
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anxiety, and depression in patients with T2DM. Future research should consider longitudinal designs
to further elucidate these relationships.

CONFLICT OF INTEREST Nil

CONCLUSIONS

The study concluded that sleep quality plays a crucial role in maintaining psychological health in
individuals with Type 2 diabetes melitus, particularly those who are prone to anxiety and depression.
As a vital indicator of overall well-being, sleep quality can significantly impact mental health
outcomes in T2DM patients. Poor sleep quality can exacerbate symptoms of anxiety and depression
while good sleep quality can help mitigate these conditions. Monitoring and addressing sleep quality
can provide valuable insights into the psychological health of T2DM patients, enabling healthcare
providers to develop targeted interventions that address both sleep and mental health concerns. By
prioritizing sleep quality, healthcare providers can potentially improve mental health outcomes and
overall quality of life for individuals with T2DM. By exploring these areas, healthcare providers can
develop more effective strategies to address the complex interplay between sleep, mental health, and
diabetes management.

REFRENCES

1 Arnold SE, Arvanitakis Z, Macauley-Ram- bach SL, Koenig AM, Wang HY, Ahima RS, et al.
Brain insulin resistance in type 2 dia- betes and Alzheimer disease: concepts and conundrums. Nat
Rev Neurol. 2018;14:168-81.

2 Saeedi P, Petersohn I, Salpea P, Malanda B, Karuranga S, Unwin N, et al. Global and regional
diabetes prevalence estimates for 2019 and projections for 2030 and 2045: Results from the
International Diabetes Fed- eration Diabetes Atlas, 9(th) edition. Diabe- tes Res Clin Pract.
2019;157:107843.

3 Pouwer F. Should we screen for emotional distress in type 2 diabetes mellitus? Nat Rev Endocrinol.
2009;5:665-71.

4 Kuo CP, Lu SH, Huang CN, Liao WC, Lee MC. Sleep Quality and Associated Factors in Adults
with Type 2 Diabetes: A Retrospective Cohort Study. Int J Environ Res Public Health. 2021;18.

5 Bani-Issa W, Al-Shujairi AM, Patrick L. Asso- ciation between quality of sleep and health- related
quality of life in persons with diabetes mellitus type 2. J Clin Nurs. 2018;27:1653-61.

6 Luyster FS, Dunbar-Jacob J. Sleep qual- ity and quality of life in adults with type 2 diabetes.
Diabetes Educ. 2011;37:347-55.

7 Sateia MJ, Buysse DJ, Krystal AD, Neubauer DN, Heald JL. Clinical Practice Guideline for the
Pharmacologic Treatment of Chronic Insomnia in Adults: An American Academy of Sleep
Medicine Clinical Practice Guide- line. J Clin Sleep Med. 2017;13:307-49.

8 Geoffroy PA, Hoertel N, Etain B, Bellivier F, Delorme R, Limosin F, et al. Insom- nia and
hypersomnia in major depressive episode: Prevalence, sociodemographic characteristics and
psychiatric comorbid- ity in a population-based study. J Affect Disord. 2018;226:132-41.

9 Santos MA, Ceretta LB, Reus GZ, Abelaira HM, Jornada LK, Schwalm MT, et al. Anxiety disorders
are associated with quality of life impairment in patients with insulin-depen- dent type 2 diabetes:
a case-control study. Braz J Psychiatry. 2014;36:298-304.

10 Ford DE, Kamerow DB. Epidemiologic study of sleep disturbances and psychiatric disorders. An
opportunity for prevention? JAMA. 2019;262:1479-84.

11 Penninx BW. Depression and cardiovascular disease: Epidemiological evidence on their linking
mechanisms. Neurosci Biobehav Rev. 2017;74:277-86.

12 Anderson RJ, Grigsby AB, Freedland KE, de Groot M, McGill JB, Clouse RE, et al. Anxiety and
poor glycemic control: a meta-analytic review of the literature. Int J Psychiatry Med. 2012;32:235-
47.

Vol.32 No. 05 (2025) JPTCP (1849-1857) Page | 1855


https://jptcp.com/index.php/jptcp/issue/view/79

"Unraveling The Impact Of Sleep Disturbances On Mental Health In Type 2 Diabetic Patients: Exploring The Links
And Implications"

13 Moulton CD, Pickup JC, Ismail K. The link between depression and diabetes: the search for shared
mechanisms. Lancet Diabetes Endocrinol. 2015;3:461-71.

14 Dunne AL. Psychopathy and the Diagnos- tic and Statistical Manual of Mental Dis- orders Fifth
Edition alternative model of personality disorder: a synthesis and cri- tique of the emergent
literature. Curr Opin Psychiatry. 2021;34:64-9.

15 Nouwen A, Winkley K, Twisk J, Lloyd CE, Peyrot M, Ismail K, et al. Type 2 diabetes mellitus as
a risk factor for the onset of depression: a systematic review and meta- analysis. Diabetologia.
2010;53:2480-6

16 Lopez Molina MA, Jansen K, Drews C, Pin- heiro R, Silva R, Souza L. Major depressive disorder
symptoms in male and female young adults. Psychol Health Med. 2014;19:136-45.

17 Gonzalez JS, Peyrot M, McCarl LA, Collins EM, Serpa L, Mimiaga MJ, et al. Depres- sion and
diabetes treatment nonadher- ence: a meta-analysis. Diabetes Care. 2018;31:2398-403.

18 Swardfager W, Yang P, Herrmann N, Lanctot KL, Shah BR, Kiss A, et al. Depressive symp- toms
predict non-completion of a structured exercise intervention for people with Type

2 diabetes. Diabet Med. 2016;33:529-36.

19 Edinger JD, Arnedt JT, Bertisch SM, Carney CE, Harrington JJ, Lichstein KL, et al. Behavioral
and psychological treatments for chronic insomnia disorder in adults: an American Academy of
Sleep Medicine clini- cal practice guideline. J Clin Sleep Med. 2021;17:255-62.

20 Buysse DJ, Reynolds CF, 3rd, Monk TH, Berman SR, Kupfer DJ. The Pittsburgh Sleep Quality
Index: a new instrument for psychiatric practice and research. Psychiatry Res. 2018;28:193-213.

21 Semenova E, Danilenko K. Russian version of Pittsburg Sleep Quality Index. 2019.

22 Lawshe CH. A quantitative approach to content validity. Personnel psychology.1975;28:563-75.

23 Waltz CF, Bausell BR. Nursing research: design statistics and computer analysis. Cali- fornia:
Davis; 2021.

24 Morin CM, Belleville G, Belanger L, Ivers H. The Insomnia Severity Index: psycho- metric
indicators to detect insomnia cases and evaluate treatment response. Sleep. 2011;34:601-8.

25 Rasskazova YI. Disorders of psychologi- cal self-regulation in neurotic insomnia. In: Lomonosov
Msuna MV, editors. Scientific Library of Moscow State University named after M. V. Petersburg:
Lomonosov; 2008. p. 25.

26 Zigmond AS, Snaith RP. The hospital anxi- ety and depression scale. Acta Psychiatr Scand.
2023;67:361-70.

27 Bjelland I, Dahl AA, Haug TT, NeckelmannD. The validity of the Hospital Anxiety and
Depression Scale. An updated literature review. J Psychosom Res. 2012;52:69-77.

28 Pushkarev G, Kuznetsov V, Yaroslavs- kaya E. Reliability and validity of the Rus- sian version of
the DS14 scale in patients with coronary heart disease. Russian Journal of Cardiology. 2016;21:50-
4. doi: 10.15829/1560-4071-2016-6-50-54.

29 Okun ML, Mancuso RA, Hobel CJ, Schetter CD, Coussons-Read M. Poor sleep qual- ity increases
symptoms of depression and anxiety in postpartum women. J Behav Med. 2018;41:703-10.

30 Matsuda R, Kohno T, Kohsaka S, Fukuoka R, Maekawa Y, Sano M, et al. The preva- lence of
poor sleep quality and its associa- tion with depression and anxiety scores in patients admitted for
cardiovascular dis- ease: A cross-sectional designed study. Int J Cardiol. 2017;228:977-82.

31 Shen J, Zhang H, Wang Y, Abdulai T, Niu M, Luo Z, et al. Dose-response association of sleep
quality with anxiety symptoms in Chinese rural population: the Henan rural cohort. BMC Public
Health. 2020;20:1297. doi: 10.1186/s12889-020-09400-2.

32 Banks S, Dinges DF. Behavioral and physi- ological consequences of sleep restriction. J Clin Sleep
Med. 2017;3:519-28.

33 Koopman ADM, Beulens JW, Dijkstra T, Pouwer F, Bremmer MA, van Straten A, et al.
Prevalence of Insomnia (Symptoms) in T2D and Association With Metabolic Param- eters and
Glycemic Control: Meta-Analysis. J Clin Endocrinol Metab. 2020;105:614-43.

34 Chaturvedi SK, Manche Gowda S, AhmedHU, Alosaimi FD, Andreone N, Bobrov A, et al. More
anxious than depressed: prevalence and correlates in a 15-nation study of anxi- ety disorders in

Vol.32 No. 05 (2025) JPTCP (1849-1857) Page | 1856


https://jptcp.com/index.php/jptcp/issue/view/79

"Unraveling The Impact Of Sleep Disturbances On Mental Health In Type 2 Diabetic Patients: Exploring The Links
And Implications"

people with type 2 diabetes mellitus. Gen Psychiatr. 2019;32:¢100076. doi: 10.1136/gpsych-2019-
100076. PubMed PMID: 31552386; PubMed Central PMCID: PMCPMC6738670.

35 Gould CE, Spira AP, Liou-Johnson V, Cas- sidy-Eagle E, Kawai M, Mashal N, et al. Association
of Anxiety Symptom Clusters with Sleep Quality and Daytime Sleepi- ness. J Gerontol B Psychol
Sci Soc Sci. 2018;73:413-20.

Vol.32 No. 05 (2025) JPTCP (1849-1857) Page | 1857


https://jptcp.com/index.php/jptcp/issue/view/79



