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Abstract 

Diabetes is a global health problem. It is one of the world’s most important causes of expenditure, mortality, 

disability and lost economic growth (IDF, 2006). In general, DM refers to a group of diseases that affect glucose 

regulation in the blood. It is primarily categorized into two different forms: type 1 and type 2. Type 2 diabetes is 

the most common type of diabetes. Type 2 accounts for 90-95% of the total diabetes population. India accounts 

for 1 in 7 of all adults living with diabetes in the world. Epidemiologic analyses (observational studies or 

secondary analyses of trials) suggest a correlation between higher rates of cardiovascular disease (CVD) and 

chronic hyperglycemia. The role of psychological factors in the risk of T2DM onset has received recent 

attention.  Adverse early-life events, particularly childhood neglect, depression (from depressive symptoms to 

clinical depression), and work-related stress, mainly job strain and long working hours (≥55 hours per week), 

are the most frequently examined factors in relation to T2D.  Previous studies have indicated that the risk of 
developing diabetes is elevated in persons who report high depressive symptoms and/ or clinical depression 

compared to those with fewer symptoms or without a clinical diagnosis. The presence of diabetes increases the 

risk for having a diagnosis of depression, and people with diabetes are more likely to have deficits in cognitive 

function. Present study aims to identify levels of co-morbid emotional problems in Type II DM patients. The 

study was conducted in Narayana Medical College & Hospital, Nellore, AP. Result of study clearly reveals that 

emotional and depressive symptoms are three fold increased in diabetic individuals when compared with healthy 

individuals. Depressive symptoms are increased along with duration DM, which leads to serious complications. 

Study concludes that intervention by clinical pharmacist will help the patient to  get rid from depressive and 

diabetic complications. 
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INTRODUCTION 

Diabetes Mellitus: 

Diabetes is a global health problem. It is one of the world’s most important causes of expenditure, mortality, 

disability and lost economic growth (IDF, 2006). Diabetes according to the World Health Organisation (WHO) 

is“A metabolic disorder of multiple aetiology characterized by chronic hyperglycaemia with disturbances of 

carbohydrate, fat and protein metabolism resulting from defects in insulin secretion, insulin action or both. The 

effects of diabetes mellitus include long term damage, dysfunction and failure of various organs”. 

It is primarily categorized into two different forms: type 1 and type 2.  

Type 2 Diabetes 

Type 2 diabetes is the most common type of diabetes. It  accounts for 90-95% of the total diabetes population. It 

is characterised by a combination of resistance to insulin action and it ranges from insulin resistance with an 
inadequate compensatory insulin secretory response, to insulin resistance with insulin secretory defect. The 

insulin secretion disorder is not due to β-cell destruction, but its aetiology is unclear. People with disorders in 

insulin action cannot use insulin effectively. Risk factors for this type of diabetes are considered to be age, 

obesity, and lack of physical activity. 

 

There are two sub-divisions of type 2 diabetes. The “Not Insulin Requiring” diabetes, managed by lifestyle 

measures alone and sometimes oral drugs, and the “Insulin requiring for control” diabetes, where insulin is 

required for control, rather than survival.7 Unlike Type 1, Type 2 diabetes is a condition where the pancreas 

produces some insulin, so hyperglycaemia may exist on a chronic asymptomatic basis, and in most cases cannot 

be easily noticed until some complication occurs. Thus, although Type 2 diabetes does not usually provoke 

acute episodes, such as ketoacidosis, it may create severe chronic complications with a consequent impact on 
the individual’s health status and use of health services 
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Diabetes Mellitus Prevalence: 
The prevalence of diabetes mellitus is increasing worldwide with estimates suggesting that 537 million adults 

(20-79 years) are living with diabetes worldwide – 1 in 10. The total number of people with diabetes is predicted 

to rise to 643 million (1 in 9 adults) by 2030 and 784 million (1 in 8 adults) by 2045.  India accounts for 1 in 7 

of all adults living with diabetes in the world. 1 in 11 adults in India have diabetes – 90 million. The number of 

people living with diabetes is predicted to increase by 69% to 152 million by 2045. Over 1 in 2 (51.2%) adults 

living with diabetes are undiagnosed. Diabetes is responsible for 747,000 deaths in 2021. Total diabetes-related 

expenditure in the region amounts to USD 10 billion – the second lowest of all IDF Regions. 1 in 4 live births 

are affected by hyperglycaemia in pregnancy. 

 

Psychological risk factors  

Negative emotional well-being and T2DM 
The role of psychological factors in the risk of T2DM onset has received recent attention. A growing body of 

longitudinal studies indicates that psychological factors contribute to the risk of T2DM in initially diabetes-free 

individuals. The vast majority of work so far has investigated associations between negative psychosocial 

factors and future T2DM onset. More specifically, previous studies have mainly focused on negative 

psychological factors such as perceived stress, work-related stress (encompassing phenomena such as job strain, 

long working hours, burn-out, and effort-reward imbalance), psychological disorders including depression, 

anxiety, and post-traumatic stress disorder, negative personality traits such as anger and hostility, and adverse 

early-life events. Overall, findings revealed that negative psychosocial factors increase the risk of developing 

T2D in the long-term. 

 

Association between depression and diabetes 

Depression and diabetes are two serious medical conditions and health concerns that afflict millions of people 
worldwide. Multiple meta-analyses have suggested an association between depression and diabetes as 

bidirectional. The bidirectional association between diabetes and depression was first documented by Golden 

and colleagues who described the relationship as “modest” and “partially explained by lifestyles”, and Eaton 

and colleagues were the first to report the results of an epidemiological study that confirmed this relationship. 

The bidirectional relationship between depression and diabetes can be elaborated with the help of two 

hypotheses. One hypothesis suggests that depression is a consequence of diabetes and may be a result of the 

burden of chronic disease or of biochemical changes that occur in diabetes. Another hypothesis proposes 

depression as a risk factor for the development of diabetes which may be a consequence of a decline in health-

maintenance behaviours among depressed persons or resulting from biochemical changes associated with 

depression. 

Role of pro-inflammatory cytokines 
The second most widely discussed explanation for the link between depression and diabetes involves the 

inflammatory response or dysregulation of the immune system. Both depression and diabetes are associated with 

increased C-reactive protein, TNF-α and pro-inflammatory cytokines. However, disagreement between this 

assumption and the proposed hypothesis that cortisol inhibits inflammation and the immune response; whereas 

depression is correlated with both elevated cortisol and increased inflammatory markers. This apparent 

contradiction could be explained with the help of a finding that melancholic depressed patients had increased 

HPA axis activity and no signs of inflammation, whereas non-melancholic depressed patients did show signs of 

inflammation and normal HPA axis activity. There is a growing body of evidence to support an association 

between inflammation and depression.  

The elevated levels of proinflammatory cytokines such as interleukin-6 (IL-6) and C-reactive protein (CRP) 

have been implicated in the pathophysiology of T2DM. Meta-analyses have also suggested an association 

between elevated level of CRP and increased risk of T2DM. The association of elevated CRP levels and 
depressive symptoms with a higher incidence of T2DM, suggests that individual who have both depression and 

inflammation are at greater risk of developing diabetes, and both increased the risk of abdominal obesity, 

metabolic syndrome, and coronary heart disease. 

The role of inflammatory mediators in the development of diabetes has been supported by at least two 

population-based studies. It is suggested that inflammation may be associated with oxidative damage and the 

release of free radicals that damage pancreatic β cells, thus limiting the release of insulin. The inflammatory 

process may inhibit insulin uptake, a critical process in glucose regulation. Moreover, in cross sectional studies, 

inflammatory markers, including the cytokines interleukin-1β, and tumour necrosis factor-α and C-reactive 

protein, were found to be elevated in depressed persons.  CRP has been linked to insulin resistance via obesity, 

adipose tissue which is a main source of pro-inflammatory cytokines and impairment of endothelial 

permeability. 
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NEUROENDOCRINE CONNECTION BETWEEN DIABETES AND DEPRESSION 

DIABETES DISTRESS 

While comorbid psychiatric disorders like depressive disorders are a relatively well-known phenomenon another 

lesser known and rather new phenomenon is; diabetes distress or diabetes related distress. Diabetes distress is a 

relatively new term gaining more eminence in literature in last decade. Diabetic distress is still evolving as a 

phenomenon and different authors and investigators have defined it in different ways. More simplistically 

diabetes distress can be defined as a QoL issue due to combination of medical and psychological burden of DM 

as a chronic and complex malady that creates an emotional distress that often remains hidden from providers 

and at times from the sufferer as well. However, diabetes distress can influence diabetes management and 

treatment outcomes in an unfavorable way.  

It should be emphasized here that diabetes distress is not a psychiatric disorder but it is rather an affective state 

resulting from constant worry about adherence with diet, exercise, blood glucose monitoring while feeling 
scared, anxious, overwhelmed, at times angry and burnout. The level of diabetes distress is noted to be much 

higher in patients who are younger; female non-white had higher BMI, and patients who are being treated with 

insulin versus patients who are treated with oral hypoglycemic agents. Diabetes distress does not appear to be 

related to duration of illness. In other words, an adolescent or young adult may feel more distressed about 

having DM diagnosed recently versus someone who has dealt with DM for most of their lives. However, using 

DM management with insulin injections as proxy of severer illness (compared to DM managed by diet or 

medications), it can be predictive of patient with more emotional distress.  

 

MANAGEMENT OF DIABETES DISTRESS 

Provider awareness of the possibility of presence of diabetes distress is the first step in managing it. Most 

patients may not even be cognizant of being distressed until they are asked specific questions or they do self-

assessment using a structured screening tool. Many scales are available to screen for emotional distress 
specifically associated with DM. These scales have been validated and are available for use in clinical practice. 

Providers may feel that the time constraints of a busy diabetes clinic may preclude them from utilizing long, 

time consuming surveys.  

However, the potential benefit of devoting some clinical time to reviewing these tools with patients may 

ultimately prove to be not only time saving in the long run but also would save the provider from frustration and 

angst about not been able to have good outcomes and be able to manage a patient more optimally. Several 

screening scales have been used which can help delineate emotional distress related to patients with diabetes. 

They may aid the provider in improving DM outcomes by understanding their patient’s plight and to offer them 

some solutions to overcome their difficulties. 

First and foremost is the acknowledgment in a provider’s mind that DM is not just a physical ailment 

completely isolated from a patient’s psyche. Addressing QoL issues will improve the outcome measures for DM 
thus improving the risk of long term complications. A study of 20 patients with T2DM showed improved fasting 

blood glucose and two-hour postprandial blood glucose levels in patients treated with progressive relaxation 

techniques and biofeedback treatment suggesting that a less anxious state may improve diabetes care. Treating 

patients in silos of specialized medicine is not conducive of good outcome in any disease and especially a 

complex disease such as DM. It is of utmost importance that healthcare providers know that patients with DM 

are likely to have some level of emotional distress, detachment from their social support system, as well as 

possible distrust of health care professionals affecting their psychological state.  

NON PHARMACOLOGICAL THERAPY FOR DIABETES DISTRESS 

Psychotherapy 

A variety of psychotherapies are available as a sole treatment or adjunctive to antidepressant medication. 

Interpersonal psychotherapy, cognitive-behavioral therapy, behavioral therapy, brief dynamic therapy, and 

marital therapy have all been used in the treatment of depression. These psychotherapies have been shown to 
often be effective for mild to moderate depression, but studies in continuation or maintenance therapy are 

lacking. Medication can eliminate symptoms of depression, whereas psychotherapy is best at assisting the 

patient in day-to-day coping skills that can prevent relapse. Thus, a combination of medication and 

psychotherapy yields the best results. 

PSYCHOTHERAPEUTIC MANAGEMENT OF DIABETES DISTRESS AND PSYCHIATRIC 

COMORBIDITIES OF DM 

Many psychological interventions have shown promise in addressing emotional distress relating to general 

medical conditions. Simple interventions like engaging patient in supportive psychotherapy where they can talk 

about their emotional distress and work with the therapist to understand their frustrations can be helpful. 

Behavior therapies where modifications are made by learning to improve specific behaviors that can be self-

destructive such as being non-compliant with treatment protocol and adhering to the healthy life style can be 
beneficial. CBT which makes a person understand one’s own flawed cognitive schemas and thought patterns 

leading to negative emotional state that in turn leads to maladaptive behaviors has also been shown to be very 
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effective. Some alternative therapies like neuro and biofeedback, distraction techniques, relaxation, and imagery 
therapy, all have shown some level of efficacy. Psychiatric screening for all DM patients is not necessary, 

however, identifying patients at risk and screening them for particular psychiatric conditions is prudent. Other 

treatment modalities like group therapy and family therapy have all been shown to be effective in mild cases of 

depression. More serious and recurrent episodes that fail to respond to psychosocial support and psychotherapy 

should be assessed carefully for a trial of psychotropic medications. 

Supportive psychotherapy (ST) 

ST is a psychotherapeutic approach that can be utilized when patient is in relative acute stages of illness and is 

not yet ready to engage in deep insight-oriented or other structured therapies. ST can be performed with relative 

ease with patients facing acute changes in their life circumstances affecting their emotional wellbeing like 

dealing with a major complication of DM or having a setback in the management of DM. ST strives to reinforce 

a patient’s ego by providing them support for their current stressors and to enable patients to adapt well to 
challenges they are facing.  

ST was conceptualized to identify and enhance the inherent abilities of the patient and to help them realize their 

own potential in hopes to help them cope with their stressors. ST motivates patients to recognize that they are 

the protagonists in their own management plan and this helps then to cope with their treatment challenges in a 

better way. At times ST therapist may use some explorative and interpretative techniques as indicated. DM 

patients faces multiple changes in their daily life, change in life style, feeling guilt for burden on their loved 

ones, and dealing with medical and physical issues affecting function and at times causing disability with major 

medical complications. ST can be especially helpful in the early stages of engaging DM patients to understand 

the nature and stage of the disease as its non-exploratory and non-judgmental approach may put patients at ease 

and help patient accept the demands and complexity of treatment regimens. ST focuses on conscious issues 

apparent to the patient, what symptoms they are dealing with, and how it is affecting their life in which the 

therapist carefully and empathetically listens for the emerging themes and patterns. Success depends on the 
therapist’s ability to interpret the transference, counter transference, and resistance, expertly to help DM patients 

understand the underlying subconscious conflicts. As these needs are explored patient’s learn to develop an 

emotional state where conflicts can be dealt with in a healthy and sustainable manner. 

Interpersonal therapy (IPT) 

IPT is a time limited structured therapy consisting of 16 weeks of weekly sessions addressing four main areas 

where interpersonal relationship can be challenged and can give rise to persisting depression. The first of the 

four focus areas is grief, in which IPT may prove to be a very effective way of addressing grief associated with 

the diagnosis of a chronic disease with a major impact on self-image and lifelong change in life style. IPT can be 

employed to improve interpersonal and social connectedness difficulties, which are a common area of emotional 

distress for DM patients. It can also improve self-esteem, self-worth, and alleviate despair and dysphoria. IPT 

has shown to diminish the helplessness and hopelessness in depressed patients that can lead to suicidal thoughts. 

Interpersonal and social rhythm therapy (IPSRT) 

IPSRT is a combination of IPT and social rhythm therapy (SRT) for the treatment of major depression and 

bipolar disorder. IPSRT is a time-limited therapy, consisting of 20–24 sessions of individual therapy delivered 

over a period of 8 months. IPSRT techniques take into account the fact that most relapses of mood disorder 

occur as a result disruption of interpersonal harmony, non-compliance with treatment and/or interruption of 

social rhythm. The goals of the IPSRT include: increase compliance to pharmacotherapy, develop skills for 

healthy coping with life-events, and to restore, maintain and monitor of a healthy circadian rhythm. 

Cognitive behavior therapy (CBT) 

CBT is based on the information processing theory, which requires a more active role from both therapist and 

patient. CBT utilizes structured tools and assignments to assess and monitor progress towards therapeutic goals 

CBT aims to assess the difficulties encountered in early development as it is considered that these emotional 

difficulties contribute to cognitive distortions or automatic thoughts impacting a person’s and emotional state 
and the formation of personality. A distorted or negative cognitive schema about self, future, and the world 

around, impacts a person’s perceptions resulting in maladaptive and faulty behaviors. CBT was shown to be 

superior in the treatment of depression in comparison to supportive and family therapy. 

Behavioral therapy (BT) 

The premise of BT is that the stressors lead to the development of maladaptive coping mechanisms. This in turn 

results in negative behavior that consequently forms diminished contingent positive reinforcement. With 

persistent faulty coping mechanisms the likelihood of developing dysphoria and anxiety increases. This negative 

feedback loop results in rumination, self-blame, self-criticism, as well as faulty perceptions and behaviors about 

others. BT is rooted in re-routing these negative feedback loops. 

Aim and objective:  To evaluate the prevalence of diabetic distress in type 2 DM patients in Narayana medical 

college and Hospital. The major objective of the study is to analyze the depression and anxiety severity levels in 
diabetes patients  
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Methodology: The study was conducted for a period of 18months (Jan-2020 to June 2021) with the study 
population of 2689 patients in the departments of Endocrinology, Psychiatry, and General Medicine at  

Narayana medical college & hospital, Chinthareddypalem,Nellore.  

The study was approved by institutional ethical committee of Narayana Medical college and Hospital. Patients 

were enrolled into the study based on enrolment criteria after obtaining informed consent form. Patient data was 

collected with specially designed patient data collection proforma(annexure-1) 

Patient’s enrolment criteria:  The patients aged above 40 years and less than or equal to 80 years were 

enrolled into the study based on inclusion and exclusion criteria. 

Inclusion criteria: Patients   suffering with Type-II Diabetes Mellitus , Diabetic Distress, Depression with 

Type- II DM, Type-II DM with Anxiety, Type –II DM with concurrent Depression and Anxiety Diseases with 

past history of 5 year and above.  

Exclusion criteria:   The patients  with  Type 1 Diabetes Mellitus, Type 2 Diabetes Mellitus patients with past 
history below 5 years, Type 2 Diabetes Mellitus with non-psychological disorders, Juvenile diabetes, 

Gestational Diabetes, Acute diseased patients, Other chronic diseases, Immunosuppressive patients, Paediatrics 

and Pregnancy were excluded from the study. 

RESULTS AND DISCUSSION: 

A total of 2689 patients were recruited into the study. The patient demographic details were tabulated as follows  

1. Distribution  of patients based on gender 

2. Distribution  of patients based on age 

3. Distribution of patients based on education level  

4. Distribution of patients based on DM duration in years 

5. Distribution of patients based on risk factors 

6. Distribution of patients based on DM complications  

7. Distribution of patients based on psychological complications 

8. Distribution of patients based on diabetic distress levels(DDS-17) 

9. Distribution of patients based on diabetic distress type (DDS-17) 

 

Distribution of patients based on gender 

A total of 2689 patients were recruited into the study. Out of 2689 patients, males were 1781 (66.23%) female 
subjects were 908 (33.77%) percentage. The distribution of patients  was represented in the table No: 1. 

Table 1: Distribution of patients based on Gender 

Sl.No. Gender 

Weighted Total 

(n) {%} 

1 Male 1781 66.23 

2 Female 908 33.77 

3 Total 2689 100 

  

Distribution of patients based on age 

The patients were distributed based on the age group. Out of 1781 male patients, 498(27.96%) patients were 

under the age group off 40 to 50 years. 688(38.62%)  patients were under the age group of 51 to 60 years. 

375(21.05%) male patients were under the age group of 61 to 70 years. Only 220(12.35%) patients were under  

the age group of 71 to 80 years. 

Out of 908 female patients, 218 (24%) female patients were identified in the age group of 40 and 50 years . 

336(37%)  female patients were identified in the age group of 51to 60 years. Between 61 and 70 years of age 

with 219 female patients. a very least percentage of population was seen in the age group of 71 and 80 years 

with percentage accounting for 14.87 and the number of female patients were 135. table to 2 describe the 

distribution of patients based on the age. 
Table 2: Distribution of patients based on Age 

Sl.No. Gender Age group 
Weighted Total (1781) 

(n) {%} 

1 Male 

40-50 498 27.96 

51-60 688 38.62 

61-70 375 21.05 
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71-80 220 12.35 

Total  1781 100 

   
Weighted Total (908) 

(n) {%} 

2 Female 

40-50 218 24 

51-60 336 37 

61-70 219 24.13 

71-80 135 14.87 

Total  908 100 

 

Distribution of patients based on education level: 

Table number 3 describes the distribution of patients based on the education level, out of 2689 population only 

1067 patients were identified with education which accounts for 39.68 percentage of the recruited population 

and the remaining 60.31 percentage of the population were uneducated. Out of 1067 educated patients, 560 

patients were having primary education. 484 patients were identified to have   to secondary level of education. 

Only  21 patients, off which 12 male and 9 female patience having education level of intermediate accounting 

for 0.78 percentage. Only 2 male patients were identified with graduation level of education accounting for 0.07 

percentages.                        

 

Table 3: Distribution of patients based on Education Level 

S;.No. Education 
Population Weighted Total (2689) 

Male Female (n) {%} 

1 Primary 229 331 560 20.82 

2 Secondary 370 114 484 17.99 

3 Intermediate 12 9 21 0.78 

4 Graduation 2 0 2 0.07 

5 Post-Graduation 0 0 0 0 

6 TOTAL 513 (19.07%) 354 (13.16%) 
1067 

(39.68%) 
100 

 

Distribution of patients based on DM duration in years: 

The table number 4 describes the distribution of patients based on the duration of diabetes mellitus. Out of 1781 

male patients 46.65 percentage of the patient population were falling with the duration of 5 to 7 years of 

suffering from diabetes mellitus with 831 male patients, this was observed as the highest percentage of the male 
population suffering from diabetes mellitus. 589 male patients we're falling with the duration of 8 to 10 years of 

sufferings with 33.07 percentage ranking second after the 5 to 7 years of suffering duration.  

15.27 percentage of population with 272 patients were identified in the group of diabetes mellitus duration of 11 

to 13 years. a very least percentage of population who were seen in the group of diabetes mellitus duration of 13 

to 15 years with 89 male patients accounting for 5 percentage of the entire male population. Out of 908 female 

patients 497 the highest percentage accounting for 54.73 were seen in the group of 5 to 7 years of diabetic 

sufferings followed by 30 percentage of entire female population with 273 patients were seen in the group of 8 

to 10 years of diabetic sufferings.  

104 female patients were seen in the group of 11 to 13 years of diabetic sufferings with 11.45 percentage of the 

population and a very least of 34 female patients were seen in the group of 13 to 15 years of diabetic sufferings 

accounting for 3.75 percentage of the entire population. figure number 4 illustrates the distribution of patients 

based on duration of diabetes mellitus. 

 

Table 4: Distribution of patients based on Duration DM 

 

Sl.No. Gender Duration (years) Weighted Total (1781) 
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Distribution of patients based on risk factors: 

Table number 5 describes the distribution of patients based on risk factors, the highest percentage of male 

patients were observed with obesity accounting for 50.25 percentage with 895 patients followed by 652 patients 

accounting for 36.6 percentage we're having the major risk factor as age, hypercholesterolemia accounts for 
10.38 percentage with 185 male patients followed by diet lifestyle and hereditary accounting for 1.34, 0.78 and 

0.61 percentages respectively with the population of 24, 14 and 11 respectively. 

 

Out of 908 female patients, highest percentage of 42.62 with 387 patients seen with age as the primary risk 

factor followed by obesity with 273 patients accounting for 30.06 percentage, hypercholesterolemia 22.68 

percentage having 206 patients. hereditary accounts for 2.09 percentage with 19 patients, lifestyle 1.43 

percentage with 13 patients and diet was the least risk factor with 1.1 percentage having only 10 female patients. 

figure number 5 describes the distribution of patients based on the risk factors. 

Table 5: Distribution of patients based on Risk Factors 

 

 

Distribution of patients based on DM complications: 

Table number 6 describes the distribution of patients based on the diabetes mellitus complications or the 
consequences. Micro and macro vascular diabetic complications were considered in distributing the patients. in 

the male patients highest percentage accounting for the diabetic complications were seen with the 

hypercholesterolemia with 298 male patients and 16.73 percentage of the population.  Atherosclerosis accounted 

for 16.11 percentage with 287 male subjects, hypertension accounted for 15.21 percentage with 271 subjects, 

heart failure accounted for 13.30 percentage with 237 patients, nephropathy accounted for 11.17 percentage with 

199 patients,  cardiovascular diseases accounted for 8.36 percentage with 149 patients, retinopathy accounted 

for 7.91 percentage with 141 patients, neuropathy with 134 patients accounted for 7.52 percentage and diabetic 

(n) {%} 

1 Male 5-7 831 46.65 

8-10 589 33.07 

11-13 272 15.27 

13-15 89 05.00 

Total  1781 100 

   Weighted Total (908) 

(n) {%} 

2 Female 5-7 497 54.73 

8-10 273 30.06 

11-13 104 11.45 

13-15 34 03.75 

Total  908 100 

Sl.No. Gender Risk Factors Weighted Total (1781) 

(n) {%} 

1 

Male 

Age 652 36.60 

Obesity 895 50.25 

Hypercholesterolemia 185 10.38 

Hereditary 11 0.61 

Diet 24 1.34 

Lifestyle 14 0.78 

Total 1781 100 

 Weighted Total (908) 

(n) {%} 

2 

Female 

Age 387 42.62 

Obesity 273 30.06 

Hypercholesterolemia 206 22.68 

Hereditary 19 2.09 

Diet 10 1.10 

Lifestyle 13 1.43 

Total 908 100 
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foot ulcers were considered as the least complication identified in the population with 3.64 percentage with 65 
patients. 

 

 

 

Table 6: Distribution of patients based on DM Complications 

 

 

Sl.No. Gender DM Complications 
Weighted Total (1781) 

(n) {%} 

1 Male 

Retinopathy 141 7.91 

Nephropathy 199 11.17 

Neuropathy 134 7.52 

Hypercholesterolemia 298 16.73 

Heart failure 237 13.30 

Hypertension 271 15.21 

Cardiovascular disease 149 8.36 

Atherosclerosis 287 16.11 

Diabetic foot ulcers   65 3.64 

Total 1781 100 

 

Weighted Total (908) 

(n) {%} 

2 Female 

Retinopathy 129 14.20 

Nephropathy 72 7.92 

Neuropathy 59 6.49 

Hypercholesterolemia 211 23.23 

Heart failure 119 13.10 

Hypertension 121 13.32 

Cardiovascular disease 79 8.70 

Atherosclerosis 91 10.02 

Diabetic foot ulcers   27 2.97 

  Total 908 100 
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Distribution of patients based on psychological complications:  
All the 2689 patients were examined to study psychological complications. Four types of psychological 

complications were studied, they were diabetic distress, depression, anxiety and depression with anxiety. Out of 

1781male patients, 1640 patients were identified as diabetic distress, 70 were with depression, 40 were with 

anxiety and 31 patients were suffering with depression with episodes of anxiety. Out of 908 female patients, 844 

patients were identified as diabetic distress, 28 were with depression, 19 were with anxiety and 17 patients were 

suffering with depression with episodes of anxiety. Result was tabulated in table no: 7. 

 

Table 7: Distribution of patients based on Psychological Complications 

 

Distribution of patients based on Diabetic Distress Levels (DDS -17 Scale):  

 

Out of 2689 patients, it was identified that 2484 patients were suffering with diabetic distress with male 

occupancy 1640 and females were 844. All 2484 patients were examined to identify diabetic distress levels with 

the help of international standard scale DDS-17. Out of 1640 male  patients, 918(55.97%)patients were with 

moderate distress,  male patients 612(37.31%)) were with low distress levels. 110(6.70%) patients were with 
high distress levels. Result was tabulated in table no: 8 

 

Table 8: Distribution of patients based on Diabetic Distress Levels (DDS -17 Scale) 

S.No. 
Diabetic Distress Level 

(DDS- 17 Scale) 

Gender Total  

(2484) 

Male  Female  

(n) (%) (n) (%) (n) (%) 

1 Low Distress 612 37.31 245 29.02 857 34.50 

2 Moderate Distress 918 55.97 537 63.62 1455 58.57 

3 High Distress 110 6.70 62 7.34 172 6.92 

4 Total 1640 100 % 844 100 % 2484 100% 

 

 

Sl.No. Gender Psychological Complications 
Weighted Total 

(n) {%} 

1 Male 

Diabetic Distress 1640 92.08 

Depression 70 3.93 

Anxiety 40 2.24 

Depression with Anxiety 31 1.74 

Total 1781 100 

Psychological Complications 
Weighted Total 

(n) {%} 

2 Female 

Diabetic Distress 844 92.95 

Depression 28 3.08 

Anxiety 19 2.09 

Depression with Anxiety 17 1.87 

Total 908 100 
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Distribution of patients based on Diabetic Distress Type (DDS -17 Scale): 
Out of 2689 patients, it was identified that 2484 patients were suffering with diabetic distress with male 

occupancy 1640 and females were 844. All 2484 patients were examined to identify diabetic distress type with 

the help of international standard scale DDS-17. Out of 1640 male patients 470 patients ware suffering with 

emotional burden. 279 patients were suffering with physician related distress. 359 patients were with regimen 

related distress and 532 patients were with interpersonal distress. Out of 844 female patients 232 patients ware 

suffering with emotional burden. 230 patients were suffering with physician related distress. 168 patients were 

with regimen related distress and 214 patients were with interpersonal distress. The result was tabulated in table 

no: 9 

 

Table 9: Distribution of patients based on Diabetic Distress Type (DDS -17 Scale) 

S.No. 
Diabetic Distress Type (DDS- 

17 Scale) 

Gender Total  

(2484) 
Male  Female  

(n) (%) (n) (%) (n) (%) 

1 Emotional Burden (EB) 470 28.65 232 27.48 702 28.26 

2 
Physician Related Distress 

(PRD) 
279 17.01 230 27.25 509 20.49 

3 
Regimen Related Distress 

(RRD) 
359 21.89 168 19.90 527 21.21 

4 Interpersonal Distress (ID) 532 32.43 214 25.35 746 30.03 

5 Total 1640 100 % 844 100 % 2484 100% 

 

CONCLUSION:  

It was concluded that diabetic distress is one of the most addressing issue in diabetic patients. In the 

management of diabetic patients, clinical pharmacist plays very important role. Before management of diabetes, 

patient must be counseled for management of distress to get good pharmacological and therapeutic response. 

References: 

1. IDF (2006): Diabetes Atlas 3rd edition; International Diabetes Federation; p. 247 

2. Hall V, Thomsen RW, Henriksen O, Lohse N. Diabetes in Sub Saharan Africa 1999- 2011: epidemiology 

and public health implications. A systematic review. BMC public health. 2011;11(1):564.   

3. Engelgau MM, Geiss LS, Saaddine JB, et al. The evolving diabetes burden in the United States. Ann Intern 

Med. 2004;140(11):945-950. 

4. Harris MI. Impaired glucose tolerance in the US population. Diabetes care. 1989;12(7):464-474. 
5. Bennett and Knowler (2004): Definition, diagnosis, and classification of diabetes mellitus and glucose 

homeostasis; in R.C. Kahn, G. C. Weir et al (eds): Joslin’s Diabetes Mellitus 14th edition. Ch.19 pp 331- 

40 Boston: Lippincott Williams and Wilkins. 

6. WHO (1999) Consultation Group: Definition, diagnosis and classification of diabetes mellitus and its 

complications, 2nd ed. Part 1: Diagnosis and classification of diabetes mellitus WHO/NCD/NCS/99. 

Geneva: World Health Organisation. 

7. Harmel A.P., Mathur R. (2004): Davidson’s Diabetes Mellitus: Diagnosis and Treatment; 5th ed. 

Philadelphia: Saunders. 

8. Buchanan T.A., Xiang A., Kjos S., Watanabe R. (2007): What is gestational diabetes? Diabetes Care 

Supplement 2: S105 – S111. 

9. Ferrara A. (2007): Increasing prevalence of gestational diabetes mellitus: A public health perspective. 

Diabetes Care; 30 Supplement 2: S141 – S-146. 
10. Stumvoll M, Goldstein BJ, van Haeften TW. Type 2 diabetes: principles of pathogenesisand therapy. 

Lancet. 2005;365(9467):1333-1346. 

11. Beck-Nielsen H, Groop LC. Metabolic and genetic characterization of prediabetic states.Sequence of 

events leading to non-insulin-dependent diabetes mellitus. J Clin Invest.1994;94(5):1714-1721. 

12. Kahn CR. Insulin action, diabetogenes, and the cause of type II diabetes. Diabetes. 1994;43(8):1066-1085. 



International Journal of Early Childhood Special Education (INT-JECSE)  

DOI:10.9756/INTJECSE/V14I5.769 ISSN: 1308-5581 Vol 14, Issue 05 2022 

 

6199 

 

13. Robertson RP. Antagonist: diabetes and insulin resistance--philosophy, science, and themultiplier 
hypothesis. J Lab Clin Med. 1995;125(5):560-564; discussion 565. 

14. Weiss R, Caprio S, Trombetta M, Taksali SE, Tamborlane WV, Bonadonna R. β-Cellfunction across the 

spectrum of glucose tolerance in obese youth. Diabetes.2005;54(6):1735-1743. 

15. Elder DA, Hornung LN, Herbers PM, Prigeon R, Woo JG, D'alessio DA. Rapiddeterioration of insulin 

secretion in obese adolescents preceding the onset of type 2diabetes. J Pediatr. 2015;166(3):672-678. 

16. Li Y, Xu W, Liao Z, et al. Induction of long-term glycemic control in newly diagnosedtype 2 diabetic 

patients is associated with improvement of β-cell function. Diabetes care.2004;27(11):2597-2602. 

17. DeFronzo R. Insulin resistance: a multifaceted syndrome responsible for NIDDM,obesity, hypertension, 

dyslipidaemia and atherosclerosis. Neth J Med. 1997;50(5):191-197. 

18. IDF 2021; https://diabetesatlas.org/idfawp/resource-files/2021/11/IDFDA10-global-fact-sheet.pdf 

19. Klein R, Klein BE, Moss SE, Cruickshanks KJ. Relationship of hyperglycemia to thelong-term incidence 
and progression of diabetic retinopathy. Arch Intern Med.1994;154(19):2169-2178. 

20. Hemmingsen B, Lund S, Gluud C, et al. Targeting intensive glycaemic control versustargeting 

conventional glycaemic control for type 2 diabetes mellitus. Cochrane Database Syst Rev. 

2013;11:CD008143. 

21. Coca SG, Ismail-Beigi F, Haq N, Krumholz HM, Parikh CR. Role of intensive glucosecontrol in 

development of renal end points in type 2 diabetes mellitus: systematic review and meta-analysis. Arch 

Intern Med. 2012;172(10):761-769. 

22. Khaw K-T, Wareham N, Bingham S, Luben R, Welch A, Day N. Association ofhemoglobin A1c with 

cardiovascular disease and mortality in adults: the Europeanprospective investigation into cancer in 

Norfolk. Ann Intern Med. 2004;141(6):413420. 

23. Selvin E, Parrinello CM, Sacks DB, Coresh J. Trends in prevalence and control of diabetes in the United 

States, 1988–1994 and 1999–2010. Ann Intern Med. 2014;160(8):517-525. 
24. Harris MI, Klein R, Welborn TA, Knuiman MW. Onset of NIDDM occurs at least 4–7 yr before clinical 

diagnosis. Diabetes care. 1992;15(7):815-819. 

25. Gregg EW, Li Y, Wang J, et al. Changes in diabetes-related complications in the United States, 1990–

2010. N Engl J Med. 2014;370(16):1514-1523. 

26. Belkina, A. C., & Denis, G. V. (2010). Obesity genes and insulin resistance. Current opinion in 

endocrinology, diabetes, and obesity, 17(5), 472-477. doi:10.1097/MED.0b013e32833c5c48. 

27. Guh, D. P., Zhang, W., Bansback, N., Amarsi, Z., Birmingham, C. L., & Anis, A. H. (2009). The incidence 

of co-morbidities related to obesity and overweight: a systematic review and meta-analysis. BMC Public 

Health, 9, 88. doi:10.1186/1471-2458-9-88. 

28. Gregg, E. W., Sattar, N., & Ali, M. K. (2016). The changing face of diabetes complications. The lancet. 

Diabetes & endocrinology, 4(6), 537-547. doi:10.1016/S2213-8587(16)30010-9. 
29. Bassuk, S. S., & Manson, J. E. (2005). Epidemiological evidence for the role of physical activity in 

reducing risk of type 2 diabetes and cardiovascular disease. Journal of applied physiology, 99(3), 1193-

1204. 

30. Wannamethee, S., Shaper, A., Perry, I., & Alberti, K. (2002). Alcohol consumption and the incidence of 

type II diabetes. Journal of Epidemiology & Community Health, 56(7), 542-548. 

31. Scragg, R., & Metcalf, P. (2004). Do triglycerides explain the U-shaped relation between alcohol and 

diabetes risk?: Results from a cross-sectional survey of alcohol and plasma glucose. Diabetes research and 

clinical practice, 66(2), 147-156. 

32. Poulsen, P., Kyvik, K. O., Vaag, A., & Beck-Nielsen, H. (1999). Heritability of type II (non-insulin-

dependent) diabetes mellitus and abnormal glucose tolerance--a population-based twin study. 

Diabetologia, 42(2), 139-145. doi:10.1007/s001250051131 

33. Kobberling, J. T. H. (1982). Emperical risk figures of first degree relatives of non-insulin dependent 
diabetes. London: Academic Press. 

34. Jaffiol, C., Thomas, F., Bean, K., Jego, B., &Danchin, N. (2013). Impact of socioeconomic status on 

diabetes and cardiovascular risk factors: results of a large French survey. Diabetes Metab, 39(1), 56-62. 

doi:10.1016/j.diabet.2012.09.002. 

35. Panagi, L., Poole, L., Hackett, R. A., & Steptoe, A. (2019a). Happiness and Inflammatory Responses to 

Acute Stress in People With Type 2 Diabetes. Ann Behav Med, 53(4), 309-320. doi:10.1093/abm/kay039. 

36. Gonzalez, J. S., Vileikyte, L., Ulbrecht, J. S., Rubin, R. R., Garrow, A. P., Delgado, C., Peyrot, M. (2010). 

Depression predicts first but not recurrent diabetic foot ulcers. Diabetologia, 53(10), 2241-2248. 

doi:10.1007/s00125-010-1821-x. 

37. Dalsgaard, E.-M., Vestergaard, M., Skriver, M. V., Maindal, H. T., Lauritzen, T., Borch-Johnsen, K., . . . 

Sandbaek, A. (2014). Psychological distress, cardiovascular complications, and mortality among people 
with screen-detected type 2 diabetes: follow-up of the ADDITION-Denmark trial. Diabetologia, 57(4), 

710-717. doi:10.1007/s00125-014-3165-4. 



International Journal of Early Childhood Special Education (INT-JECSE)  

DOI:10.9756/INTJECSE/V14I5.769 ISSN: 1308-5581 Vol 14, Issue 05 2022 

 

6200 

 

38. Stone, A. A., & Mackie, C. (2013). Subjective Well-Being: Measuring Happiness, Suffering, and Other 
Dimensions of Experience. Washington (DC): National Academies Press. 

39. Ryan, R. M., & Deci, E. L. (2001). On happiness and human potentials: a review of research on hedonic 

and eudaimonic well-being. Annu Rev Psychol, 52, 141-166. doi:10.1146/annurev.psych.52.1.141. 

40. Steptoe, A., de Oliveira, C., Demakakos, P., &Zaninotto, P. (2014). Enjoyment of life and declining 

physical function at older ages: a longitudinal cohort study. Cmaj, 186(4), E150-156. 

doi:10.1503/cmaj.131155. 

41. Martin-Maria, N., Miret, M., Caballero, F. F., Rico-Uribe, L. A., Steptoe, A., Chatterji, S., &Ayuso-

Mateos, J. L. (2017). The Impact of Subjective Well-being on Mortality: A Meta-Analysis of Longitudinal 

Studies in the General Population. Psychosom Med, 79(5), 565-575. doi:10.1097/psy.0000000000000444. 

42. Okely, J. A., & Gale, C. R. (2016). Well-Being and Chronic Disease Incidence: The English Longitudinal 

Study of Ageing. Psychosom Med, 78(3), 335-344. doi:10.1097/psy.0000000000000279. 
43. Tsenkova, V. K., Love, G. D., Singer, B. H., &Ryff, C. D. (2007). Socioeconomic status and psychological 

well-being predict cross-time change in glycosylated hemoglobin in older women without diabetes. 

Psychosom Med, 69(8), 777-784. doi:10.1097/PSY.0b013e318157466f. 

44. Hafez, D., Heisler, M., Choi, H., Ankuda, C. K., Winkelman, T., &Kullgren, J. T. (2018). Association 

between purpose in life and glucose control among older adults. Annals of Behavioral Medicine, 52(4), 

309-318. 

45. Boehm, J. K., Chen, Y., Williams, D. R., Ryff, C. D., &Kubzansky, L. D. (2016). Subjective well-being 

and cardiometabolic health: An 8-11year study of midlife adults. J Psychosom Res, 85, 1-8. 

doi:10.1016/j.jpsychores.2016.03.018. 

46. Tsenkova, V. K., Karlamangla, A. S., &Ryff, C. D. (2016). Parental History of Diabetes, Positive Affect, 

and Diabetes Risk in Adults: Findings from MIDUS. Ann Behav Med, 50(6), 836-843. 

doi:10.1007/s12160-016-9810-z. 
47. Crump, C., Sundquist, J., Winkleby, M. A., &Sundquist, K. (2016). Stress resilience and subsequent risk 

of type 2 diabetes in 1.5 million young men. Diabetologia, 59(4), 728-733. doi:10.1007/s00125-015-3846-

7. 

48. Jaffiol, C., Thomas, F., Bean, K., Jego, B., &Danchin, N. (2013). Impact of socioeconomic status on 

diabetes and cardiovascular risk factors: results of a large French survey. Diabetes Metab, 39(1), 56-62. 

doi:10.1016/j.diabet.2012.09.002. 

49. Black, P. H. (2003). The inflammatory response is an integral part of the stress response: Implications for 

atherosclerosis, insulin resistance, type II diabetes and metabolic syndrome X. Brain, behavior, and 

immunity, 17(5), 350-364. 

50. Geiger, B. B., &MacKerron, G. (2016). Can alcohol make you happy? A subjective wellbeing approach. 

Soc Sci Med, 156, 184-191. doi:10.1016/j.socscimed.2016.03.034. 
51. Eckel, R. H., Alberti, K. G., Grundy, S. M., &Zimmet, P. Z. (2010). The metabolic syndrome. Lancet, 

375(9710), 181-183. doi:10.1016/s0140-6736(09)61794-3. 

52. Brouwers, C., Mommersteeg, P. M., Nyklicek, I., Pelle, A. J., Westerhuis, B. L., Szabo, B. M., &Denollet, 

J. (2013). Positive affect dimensions and their association with inflammatory biomarkers in patients with 

chronic heart failure. Biol Psychol, 92(2), 220-226. doi:10.1016/j.biopsycho.2012.10.002. 

53. Larsen, J. T., Hershfield, H. E., Stastny, B. J., & Hester, N. (2017). On the relationship between positive 

and negative affect: Their correlation and their co-occurrence. Emotion (Washington, D.C.), 17(2), 323-

336. doi:10.1037/emo0000231. 

54. Abraham, S., Shah, N. G., Diez Roux, A., Hill-Briggs, F., Seeman, T., Szklo, M., Golden, S. H. (2015). 

Trait anger but not anxiety predicts incident type 2 diabetes: The Multi-Ethnic Study of Atherosclerosis 

(MESA). Psychoneuroendocrinology, 60, 105-113. doi:10.1016/j.psyneuen.2015.06.007. 

55. Kashdan, T. B., Biswas-Diener, R., & King, L. A. (2008). Reconsidering happiness: The costs of 
distinguishing between hedonics and eudaimonia. The Journal of Positive Psychology, 3(4), 219-233. 

56. VanderWeele, T. J. (2017). On the promotion of human flourishing. Proceedings of the National Academy 

of Sciences of the United States of America, 114(31), 8148-8156. doi:10.1073/pnas.1702996114. 

57. Hernandez, R., Bassett, S. M., Boughton, S. W., Schuette, S. A., Shiu, E. W., & Moskowitz, J. T. (2018). 

Psychological well-being and physical health: Associations, mechanisms, and future directions. Emotion 

Review, 10(1), 18-29. 

58. Sevick, M.A., Trauth, J.M., Ling, B.S., Anderson, R.T., Piatt, G.A., Kilbourne, M., et al.(2007). Patients 

with complex chronic diseases: perspectives on supporting selfmanagement.J Gen Intern Med, 22 (3), 

S438–44. 

59. Pouwer F. Should we screen for emotionaldistress in type 2 diabetes mellitus? NatureReviews 

Endocrinology 2009; 5: 665–71. 



International Journal of Early Childhood Special Education (INT-JECSE)  

DOI:10.9756/INTJECSE/V14I5.769 ISSN: 1308-5581 Vol 14, Issue 05 2022 

 

6201 

 

60. Carnethon, M., Bigs, M., Barzilay, J.I., Smith, N.L., Vaccarino, V., Bertoni, A.G., et al.(2007). 
Longitudinal association between depressive symptoms and incident type 2diabetes mellitus in older 

adults. Arch Intern Med, 167, 802–7. 

61. Smith KJ, Beland M, Clyde M, Gariepy G, Page V, Badawi G, et al. Association ofdiabetes with anxiety: 

A systematic review and meta-analysis. J Psychosom Res. 2013;74:89-99. 

62. Niemcryk SJ, Speers MA, Travis LB, Gary HE. Psychosocial correlates of hemoglobin A1c in young 

adults with type 1 diabetes. J Psychosom Res. 1990;34:617–27. 

63. Mezuk B, Eaton WW, Albrecht S, et al. Depression andT2DM over the lifespan: A meta-analysis. 

Diabetes Car2008;31:2383–2390. 

64. Golden SH, Lazo M, Carnethon M, et al. Examining abidirectional association between depressive 

symptoms anddiabetes. JAMA 2008; 299:2751–2759. 

65. Eaton WW, Armenian H, Gallo J, Pratt L, Ford DE. Depressionand risk for onset of type 2 diabetes. A 
prospectivepopulation-based study. Diabetes Care 1996;19:1097–1102. 

66. Bjorntorp, P. (2001). Do stress reactions cause abdominal obesity and comorbidities?Obes Rev, 2, 73–86. 

67. Saydah, S.H., Brancati, F.L., Golden, S.H., Fradkin, J., Harris, M.I. (2003). Depressivesymptoms and the 

risk of T2DM mellitus in a US sample. Diabetes Metab Res Rev19, 202-8. 

68. Eaton WW, Armenian H, Gallo J, Pratt L, Ford DE. Depressionand risk for onset of type 2 diabetes. A 

prospectivepopulation-based study. Diabetes Care 1996;19:1097–1102. 

  

 

 

 

 

 


