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Abstract— To break down the frequency and related risk elements of sorrow in patients with type 2 diabetes mellitus in the nearby local 

area and give logical references to clinical anticipation and treatment of diabetes mellitus with wretchedness. Proposed strategies use AI more 

than 58 patients with type 2 diabetes mellitus were chosen by efficient inspecting, and pertinent surveys examined segment factors and related 

clinical variables and misery sub-scale (PHQ) was utilized to assess the level of sadness. Social help scale was utilized to survey the patients. 

SSRS are utilized to assess individual social help levels and lead measurable investigation. After assessment it's seen that among the 58 patients 

with type 2 diabetes, the rate of consolidated melancholy was 58%; the age, conjugal status, training level, occupation, family ancestry, term of 

diabetes, entanglements, work out. The distinction in friendly help was genuinely critical. The impacting elements of type 2 diabetes confounded 

with gloom incorporate age, conjugal status, training level, occupation, and family ancestry, span of diabetes, presence or nonappearance of 

confusions, exercise and social help. They have a high gamble of muddled sorrow and influence the improvement of diabetes 

Keywords-   Depression, Diabetics, Machine Learning, Demographic Factors, Clinical History. 

 

I.  INTRODUCTION  

Diabetes is a chronic disease for which there is currently no 

complete cure. Patients must monitor blood sugar for a long 

time, take medicines for life, and manage diet and exercise 

strictly according to the doctor's instructions. This will be 

inconvenient for patients and have a major impact on their 

quality of life. Diabetes problems also affect other essential 

organs and tissues, and individuals who have the condition 

frequently experience intense psychological stress and negative 

feelings. Long-term hyperglycemia leads to a stress-like 

reaction in the body the levels of plasma cortical, glucagon, and 

growth hormone increase, and the activity of cortical changes. 

The above changes make patients more prone to anxiety and 

depression. Long-term treatment generates a lot of treatment 

costs. It brings a heavy economic burden to patients and 

families, which all leads to the eventual complications of 

depression in many diabetic patients. Excessive use of these 

data or private sell, seek profit［2］ . On the other hand, 

depression increases the risk of diabetes for the following 

reasons: 1) when individuals experience stressful life events, 

cortical secretion is hyper-secreted. This increases the 

intermediate metabolites such as private and lactates to 

synthesize glucose in the liver, increase the source of blood 

sugar, improve blood sugar, and promote the occurrence and 

development of diabetes. 2) Depression, as a negative emotion, 

biases the cognition of diabetes patients on their disease 

prognosis and interpersonal relationships and increases the 

stress frequency and intensity of adverse life events, thus 

constituting chronic psychological stress. By affecting the 

emotional circuits of the patient's hypothalamus and limbic 

system, it changes the neuroendocrine and regulatory systems 

and ultimately increases the patient's glucagon or induces 

insulin resistance [3]. 3) Diabetes risk is directly raised by 

mood disorders, which also promote immune system 4) 

Patients with depression have lesser control over diet, lesser 

compliance with hypoglycemic medication, and inadequate 

blood sugar control. (2) using holomorphic encryption 

technology and effective use of computing resources to provide 

computing power for edge devices under the premise of 

protecting user privacy Services, intelligent contracts, and 

blockchain IoMT is still more of a theoretical idea than a real 

solution, despite there being several alternatives. A faster 

adoption of cloud computing has an opportunity to create 

opportunities that will hasten the creation of clever solutions 

and reduce present constraints. 
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II.    MECHANISMS OF THE COMORBIDITY OF 

DIABETES  

 Growing evidences suggest bidirectional association between 

the diabetes and depression, which environmental and genetic 

factors may mediate and may have shared underlying 

biological mechanisms [10]. Diabetes and depression are 

related in neuroendocrinology, neuro biochemistry and neuron 

electrophysiology. Diabetes and depression may have their 

common biological origin. Moulton and colleagues from the 

Royal College of Psychiatrists in the United Kingdom analyzed 

the evidence for the common natural origin of type 2diabetes 

and depression [11]. They found that both may originate from 

over-activation of innate immunity, leading to cytokine- 

mediated inflammatory response regulation through damage to 

the hypothalamic-pituitary- adrenal axis. These pathways may 

raise the risk of resistance to insulin, cardiovascular disease, 

depression, type 2diabetes, or mortality. Depression is a 

response to prionflamatory cytokines acting directly on the 

brain. A comprehensive understanding of the common origin of 

The study, led by Flint at the University of Oxford, found that 

patients with severe depression had increased amounts of 

mitochondrial deoxyribonucleic acid (mtDNA) and shortened 

telomere DNA. Studies have pointed out that if an individual 

feels a potential external threat, as a stress protection response, 

the individual may experience a series of metabolic changes. In 

a sense, depression may be thought of as a metabolic response 

to stress. In response to stress, the number of mtDNA changes, 

suggesting changes in cellular energy, indicating that cellular 

energy is associated with severe depression and is expected to 

become a new biomarker for diagnosing and identifying 

depression [12]. Similarly, studies have shown that 

mitochondrial dysfunction can cause diabetes, and possible 

pathogenesis may include: Reduced mitochondrial function 

caused by pathogenic mitochondrial gene mutations can cause 

insulin resistance, which may lead to diabetes. Mitochondrial 

gene mutation leads to insulin secretion defects. A 

mitochondrial gene mutation is one of the primary factors 

leading to β-cell dysfunction. At the same time, under the 

combined action of glucotoxicity and lip toxicity, a vicious 

circle can be formed, which may eventually lead to the 

occurrence of type 2 diabetes. Mitochondrial gene mutation 

induces apoptosis and reduces the number of pancreatic β cells 

in patients with type 2 diabetes [13]. Dr Ismail, from the 

Institute of Psychiatry, King's College London, UK, believes 

that patients with diabetes and depression have more 

inflammatory markers than those with diabetes alone. Higher 

levels of inflammation may well explain the link between 

diabetes and depression. But the exact connection is still 

unclear. One possible explanation is that the inflammatory 

response leads to various stresses. Many inflammatory markers 

are associated with depression [14]. 

III. TRUSTED  DIAGNOSIS OF COMORBIDITY OF 

DIABETES  

Depression has a poor likelihood of clinical diagnosis because 

of the disease's complicated pathophysiology and the public's 

misperception of the condition. Although screening tools can 

effectively identify patients with depression, diabetes patients 

still have a low rate of depression diagnosis, and many cases of 

depression go untreated. Although 1/4 to 1/3 of patients may 

experience major depressive symptoms, only 10% to 15% of 

persons with type 1 or type 2 diabetes mellitus will be 

diagnosed with depression. In terms of diagnosis, the most 

commonly used ICD-10 diagnostic criteria in China requires 

that a depressive episode must contain at least two core 

symptoms, and have two extra symptoms. Core symptoms may 

include depressed mood, a lack of enjoyment, and low energy. 

Additional symptoms may include lesser concentration and 

attention, low self-worth and confidence, a depressing 

perspective, engaging in self-harm or suicidal behavior, sleep 

difficulties, and reduced appetite. More attention should be paid 

if the aforementioned symptoms last for at least two weeks are 

not brought on by drug use, alcohol use, medical conditions, or 

grieving reactions, and can seriously affect every day 

functioning or socio-occupational functioning. Doctors should 

strongly consider the likelihood of depression when dealing 

with diabetes patients who have poor blood sugar control, poor 

medication compliance, frequent complaints of pain and other 

physical problems, and a bad doctor-patient interaction. It is 

important to differentiate between diabetes caused by 

depression and diabetes psychological distress; these two 

conditions are related but are different from each other. 

Literature [15] conducted a study to distinguish between 

depression and diabetic psychological distress in patients with 

diabetes. They discovered that depression is more complicated 

than previously thought and is distinguished by the existence of 

overt symptoms that differ in severity and duration. Depression 

in people with diabetes may be due in part to the psychological 

distress of having a chronic; self-managing disease, but could 

not be restricted to this relationship. Diabetes psychological 

distress is an individual's emotional response to having diabetes, 

diabetes management, and diabetes complications. Although 

there is some overlap between the above two mental states, they 

are not entirely synonymous. The researchers noted that both 

were associated with poorer treatment adherence and glycolic 

management outcomes but did not appear to stem from the 

exact underlying etiology [16]. Future research should focus on 

the distinction, and a specific treatment strategy should be 

developed.  
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IV. MANAGEMENT OF COMORBIDITY OF DIABETES 

Diabetes is a chronic disease and need intensive behavioral and 

psychological care. Because of the prevalence of the 

comorbidity of depression and diabetes, the American Diabetes 

Association advises diabetes individuals to undergo regular 

depression screenings (especially those with poor adherence). 

Diabetes risk variables and symptoms, such as blood sugar, 

food, and exercise, smoking, and medication adherence, should 

be closely watched in patients with depression over an 

extended period of time. Because the psychological toll of the 

disease accounts for the majority of the complications of 

depression in diabetes patients, antidepressant medication for 

diabetic co-morbid depression has a positive impact and aids 

diabetic patients in maintaining blood sugar control [18]. The 

treatment of diabetes complicated with depression consists of 

three main aspects: 

Self-management education: A self-management paradigm for 

depression that uses assessment-based therapy and increases 

patients' knowledge of diabetes has been shown to be more 

practical and efficient than traditional treatment. 

•Psychotherapy: Diabetes science education may reduce 

patients' stress, sadness, and social pressure. Use of 

psychotherapy in conjunction with diabetes education benefits 

the depressive feelings and blood sugar control. • Drug 

treatment: Choose the appropriate antidepressant. Frequently 

prescribed antidepressants are tricycle antidepressants (TCAs), 

monoamine oxidize inhibitors (MAOIs), selective 5-HT 

reuptake inhibitors (SSRIs), 5-HT and NE reuptake inhibitors 

SNRIs). Tricycle antidepressants should not be used by 

diabetics as they can cause an increase in appetite, excess 

weight, and blood sugar. Monoamine oxidize inhibitors have 

more adverse reactions than other antidepressants, increase the 

sensitivity of patients to insulin, and are prone to 

hypoglycemia. SSRIs can decrease hunger, drop blood sugar, 

and reach optimum therapeutic benefits for diabetes and 

depression as antidepressants (with exception of citalopram) 

can raise rosiglitazone, to but amide, and glucosamine. The 

plasma concentration of glipizide, so it is recommended to 

monitor the blood glucose concentration regularly; it is worth 

noting that the risk of hypoglycemia increases when the 

representative drug of this class, fluoxetine, is used together 

with insulin, so it is not appropriate to use fluoxetine Ting. 

Venlafaxine, a usual drug of the SNRI class, has a faster onset 

of action than SSRI is effective for patients who are not 

satisfied with the treatment effect of SSRI. According to the 

research of Psychosomatic Medicine [19], the current screening 

and treatment of diabetic comorbid depression is insufficient. 

While validated tools to screen for depression in people with 

diabetes are available, the effectiveness of these diagnostic 

tools has been limited unless followed by appropriate treatment 

modalities. 

V. MATERIAL AND METHODS 

A. Inclusion Criteria 

After 2010 Weifang Community Health Service Center 

admitted 2,500 patients with type 2 diabetes. Through 

systematic random sampling, a total of 500 patients were 

selected for inclusion in this study. 

B. Methods 

Questionnaire interviews were given to specialists during free 

examinations by general practitioners (standardized training of 

systematic diabetes knowledge) in Healthy Homes. The 

specific contents are as follows: 

Demographic Factors Questionnaire: The self-compiled 

demographic factors questionnaire includes gender, age, 

marital status, education level, occupation, income level, and 

payment method of medical expenses. 

Questionnaire for clinically relevant factors: A questionnaire 

for clinically relevant factors was designed, including family 

history, BMI, duration of diabetes, complications, glycosylated 

hemoglobin, exercise and social support scores. 

Measurement of Depression with Type 2 Diabetes Patients: 

This study used the Patient Health Questionnaire Depression 

Scale (PHQ-9), which contained nine items and was completed 

by the subjects themselves, with a low misdiagnosis rate, high 

reliability and validity, and high reliability. It takes a short 

time, is convenient for community medical staff, and is suitable 

for adults of all ages [3]. The PHQ-9 scale evaluates the degree 

of depression in patients according to the following criteria: ≤ 

4 points means the patient has no depression; 5-9 points means 

the patient has mild depression; 10-14 points means the patient 

has moderate depression; 15-19 points means the patient has 

middle to severe depression; a score of 20 and above indicates 

that the patient has severe depression. Use the Social Support 

Rating Scale (SSRS) to evaluate the level of individual social 

support [4]: The scale includes ten items, which are divided 

into objective support (includes 3 items), emotional support 

(includes 4 items) and social support (includes 3 items); the 

higher the score, the higher the level of social support. 

C. Statistical Method 

All data are compiled in a unified way with a data double 

recording system and an automatic logic error correction 

system. Statistical analysis of relevant data: All data were 

input into the statistical software SPSS19.0, the unilabiate 

χ2 test was performed for the unilabiate rank classification 

data, and the trend chi-square test was performed if the 

difference was statistically significant. Comparing the 
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means of the two samples between groups was performed 

independently. The sample t-test was used to compare the 

means of multiple instances within a group using analysis 

of variance. 

VI. RESULTS 

A. Type 2 Diabetes Complicated with Depression 

Among the 500 questionnaires, 458 were valid questionnaires, 

and the effective response rate was 91.6%. Four hundred fifty-

eight patients met the inclusion criteria, including 225 males + 

233 females aged 35-85, with 59.6±11.98 as an average age. 

The questionnaire results showed that among the 458 patients 

with type 2 diabetes, 191 (42%) had no depression, 52 (11.3%) 

had severe depression, 116 (25.3%) had moderate depression, 

and 99 (21.6%) had mild depression 

B. Demographic Characteristics of Type 2 Diabetes 

with Depression and Non- Depression 

TABLE 1.  ANALYSIS OF THE INFLUENCE OF DIABETICS 

Item  

 

Depressed 

(n=267) 

Non-

depressed 

(n=191) 

Chi-square 

value/t 

P 

Gender    0.9598 0.3272 

Male  126(47.2） 99(51.8）   

Female  141(52.8） 92(48.2）   

Age    4.3347 <0.0001 

Below 40  26(9.7） 4(2.1）   

41~60  93(34.8） 96(50.3）   

61~80  134(50.2) 89(46.6)   

Above 80  14(5.2) 2(1.0)   

 

After statistical analysis, the differences in age, marital status, 

education level and occupation between the depressed and non-

depressed groups were statistically significant (P<0.05) 

significance (P>0.05) as given in Table 1. 

C. Clinical Correlates of Type 2 Diabetes   

After statistical analysis, there were statistically significant 

differences in family history, duration of diabetes, 

complications, exercise and social support between the 

depressed and non- depressed groups (P<0.05); there was no 

significant difference in BMI between the two groups (P<0.05), 

(P>0.05). See Table 2 for details. 

 

 

 

 

TABLE 2. INVESTIGATION OF THE INFLUENCE OF SOCIAL 

SUPPORT 

Item  Depressed 

(n=267) 

Non-depressed 

(n=191) 

Chi-

square 

value/t 

P 

Family 

History 

   31.3164 <0.0001 

Yes  93(34.8) 117(61.3)   

No  174(65.2) 74(38.9)   

BMI    1.2517 0.2632 

 

Study of the influence of social support score and type 2 diabetes  

In figure 1 indicates that study of depression is a mood disorder 

which is a syndrome composed of negative emotional 

symptoms. Patients often show slow thinking, poor mood, and 

loss of interest in things. Findings of this study indicate that the 

occurrence of combined depression among patients with type 

2diabetes in the We fang community is as high. 

 

 
    Figure2. Analysis of the influence of social support score and type 

2diabetes mellitus with Chi- square value/t 

 

http://www.ijritcc.org/


International Journal on Recent and Innovation Trends in Computing and Communication 

ISSN: 2321-8169 Volume: 11 Issue: 10 

DOI: https://doi.org/10.17762/ijritcc.v11i10.8471 

Article Received: 25 July 2023 Revised: 20 September 2023 Accepted: 02 October 2023 

___________________________________________________________________________________________________________________ 

 

 

    108 

IJRITCC | October 2023, Available @ http://www.ijritcc.org 

D. Detection Rate of Type 2 Diabetes  

Depression is a mood disorder which is a syndrome composed 

of negative emotional symptoms. Patients often show slow 

thinking, poor mood, and loss of interest in things. It is 

difficult to obtain a sense of pleasure; even more, it will 

produce a sense of guilt and despair. Presently prevalence of 

type 2 diabetes complicated with depression is very high 

globally [5]. According to domestic reports, 30% to 40% of 

patients with type 2 diabetes have depression. The findings of 

this study indicate that the occurrence of combined depression 

among patients with type 2diabetes in the We fang community 

is as high as 58%, which is higher than the general level in 

China. The PHQ-9 scale is used, and the prevalence of 

depression estimated by self-assessment is usually higher than 

that assessed by diagnostic interviews [6]. At the same time, it 

should be noted that, including the importance of various 

social media on mental illness, the orientation of freedom of 

communication and diversity, the importance of the majority 

of urban patients on psychological problems have been 

dramatically improved, and their exposure has also been 

greatly improved. The breakthrough may also have a 

particular impact on the results. Therefore, it has become more 

common and essential for general practitioners to pay attention 

to the early screening of psychological disorders, especially 

depression, when managing chronic diseases in patients with 

type 2 diabetes in the community and to provide timely and 

effective interventions to formulate appropriate diagnosis and 

treatment for patients—program, which contributes to efficient 

control. 

E. Analysis of the Effect of Type 2 Diabetes Mellitus 

Complicated with Depression 

This study conducted a unilabiate study on the demographic 

characteristics and related clinical factors. The average age of 

the depressed patients was higher than that of the non-

depressed group, and there was a significant difference. From 

the age group, it can be seen that the proportion of depression 

in the two groups younger than 40 years old and older than 80 

years old is very different, which may be related to the 

sociological characteristics of the two groups. In comparing 

marital status, it can be found that the apparent degree of 

diabetes combined with depression is unmarried, widowed and 

divorced. This also confirms the research data at home and 

abroad on the importance of family support in the causes of 

depression in type 2diabetes [7]. The economic pressure and 

inconvenience caused by long-term medication or insulin 

therapy are more likely to make patients more likely to treat 

treatment—doubts about its effects, leading to depression. 

Regarding occupational distribution, the proportion of 

depression in public officials is relatively low, while the 

proportion of depression in other groups is higher than the 

proportion of non-depressed. There is no statistically 

significant difference in the overall income level and medical 

insurance policy of Shanghai urban areas regarding income 

level and medical expense payment method. In the study of 

clinical factors, the differences in family history, duration of 

diabetes, complications, exercise and social support were 

statistically significant, consistent with the existing research 

data at home and abroad that type 2 diabetes mellitus is a risk 

factor for depression. However, the difference in the index is 

not statistically significant. Depression will change the 

hormones in the body and affect the body's fat and blood sugar 

metabolism inconsistently [8]; the author believes that obesity 

is not a peculiar phenomenon in patients with diabetes and 

depression; age, gender and Psychological, social factors may 

lead to obesity in patients, which can be further studied and 

analyzed. 

VII. CONCLUSION 

To summaries, the influencing factors of type 2 diabetes 

complicated with depression include age, marital status, 

education level, occupation, family history, diabetes duration, 

presence or absence of complications, exercise and social 

support. This study mainly aimed on developing the relevant 

interventions to help patients to improve their quality of life 

and prognosis. The limitation of this study is that the study 

itself is unilabiate work may include additional multivariate 

logistic regression studies based on these variables in order to 

provide a theoretical foundation for the scientific prevention 

and treatment of type 2 diabetes complicated by depression in 

the community, as well as the development of related health 

policies and strategies. 
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