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ABSTRACT
Objectives: The study aims to determine the prevalence of depression in the diabetic population 
and its influence on glycaemic profile. Materials and Methods: A prospective interventional 
study was conducted at Narayana Medical College and Hospital, Nellore, Andhra Pradesh, India. 
This study included 300 patients diagnosed with Type 2 Diabetes (T2D) and exhibiting depression 
with a PHQ-9 score >5. Depression levels were assessed before and after the intervention using 
validated measures. A chi-square test was used to analyze the changes in depression status, 
while a t-test was employed to evaluate the effect of the intervention on glycaemic control. 
The reduction in depression levels following the intervention was also reported. Results: After 
a 4-month psychotherapeutic intervention, significant improvements were observed in both 
depression severity and glycaemic control. The percentage of patients without depression 
increased from 65.10% to 74.84%, while those with mild, moderate, and severe depression 
decreased to 34.40%, 29.30%, and 8.40%, respectively, indicating a substantial reduction in 
depression levels. Glycaemic control also showed significant improvements, with HbA1c levels 
decreasing from 9.2±1.5% to 7.3±1.2%, and similar improvements were observed in Fasting 
Blood Sugar (FBS) and Postprandial Blood Sugar (PPBS) levels (p<0.01). Conclusion: The 4-month 
psychotherapeutic intervention significantly reduced depression levels and improved glycaemic 
control in patients with Type 2 Diabetes. These findings highlight the importance of addressing 
both mental health and glycaemic management for better overall outcomes. Integrated 
treatment approaches may enhance the quality of life for patients with comorbid diabetes and 
depression.
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INTRODUCTION

Diabetes is a critical health challenge impacting millions across 
the world. With its prevalence steadily rising, projections indicate 
that over 500 million individuals will live with the condition 
by 2030.1 This surge is predominantly driven by urbanization, 
sedentary lifestyles, unhealthy dietary habits, and an aging 
population. Type 2 Diabetes (T2D) is the most common form 
of diabetes, accounting for approximately 90-95% of all diabetes 
cases globally.2 The increasing burden of diabetes places immense 
pressure on healthcare systems, underscoring the urgent need 
for comprehensive prevention strategies, effective management 
approaches, and robust public health initiatives.3

In 2021, an estimated 529 million people worldwide were living 
with diabetes. The highest prevalence rates were recorded in 
North Africa and the Middle East (9.3%) and Oceania (12.3%).4 
As of 2021, approximately 537 million adults aged 20-79 years 
(10% of this age group) were living with diabetes, with projections 
indicating a significant rise to 643 million by 2030 and 783 million 
by 2045.

Individuals with diabetes, particularly type 2, face a substantially 
elevated risk of developing depression compared to the general 
population. This bidirectional relationship indicates that diabetes 
can predispose individuals to depression, while depression, in 
turn, increases the likelihood of developing diabetes. When 
depression occurs in people with diabetes, it often exacerbates the 
condition by impairing glycaemic control. This is primarily due 
to reduced medication adherence, unhealthy lifestyle choices, 
and decreased motivation for effective self-care, highlighting 
the critical need for integrated management of both conditions.5 
This, in turn, can worsen diabetes outcomes, creating a vicious 
cycle between the two conditions. A collaborative care approach 
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by treating the individual through Psychotherapy along with 
diabetes management is essential for enhancing therapeutic 
outcomes.6

Diabetes and Mental Health: The Link

People with diabetes are about twice as likely to experience 
depression compared to those without diabetes. Emerging 
research suggests that depression and type 2 diabetes 
share common biological mechanisms, including chronic 
inflammation caused by overactive innate immunity and 
Hypothalamic-Pituitary-Adrenal (HPA) axis dysregulation, 
which leads to stress-induced hormonal imbalances. These 
processes contribute to the development and worsening of 
both conditions. These interconnected pathways play a critical 
role in the development of insulin resistance, cardiovascular 
complications, depression, and heightened mortality risk. In 
type 1 diabetes, studies on depression remain limited; however, 
evidence suggests that familial predispositions and the lifelong 
psychosocial burden of disease management are significant 
contributing factors. Longitudinal studies are essential to uncover 
how depression and type 2 diabetes develop and influence each 
other over time. Understanding these shared origins can lead to 
better treatments for both conditions and help create strategies to 
prevent type 2 diabetes, especially in people with depression or 
related risk factors.7

Impact of Depression on Glycaemic Control

Depression significantly affects glycaemic control, particularly in 
individuals with diabetes, creating a complex interplay between 
psychological and physiological factors. Depressed individuals 
often struggle with self-care behaviours, such as adhering to 
medications, maintaining a healthy diet, and regular exercise, all of 
which are crucial for managing blood glucose levels.5 Depression 
can lead to irregular eating patterns, either through overeating, 
especially of high-sugar comfort foods, or under-eating, both 
of which can cause fluctuations in blood sugar.8 Moreover, the 
cognitive impairments associated with depression, such as 
difficulty concentrating and memory issues, further complicate 
the daily tasks of diabetes management.9

On a physiological level, depression triggers an increase in stress 
hormones like cortisol, which promotes insulin resistance and 
higher blood glucose levels.10 Additionally, systemic inflammation, 
often elevated in depression, can interfere with insulin sensitivity 
and glucose metabolism.11 The combined impact of depression 
and poor glycaemic control increases the risk of complications 
related to diabetes (such as heart disease, nerve damage, or 
kidney problems), putting additional strain on both mental and 
physical health.12 Treating both conditions together through 
a combination approach-addressing both mental health and 
diabetes management simultaneously, can help break the cycle, 
improving overall health and outcomes for patients.13,14

Gaps in the Existing Research

Despite the well-documented relationship between depression 
and poor glycaemic control in diabetic patients, existing research 
often overlooks the potential role of holistic interventions, such as 
spiritual and counseling sessions, in managing both mental health 
and blood glucose levels. Current treatment approaches tend to 
focus heavily on pharmacological or behavioural strategies to 
address depression and diabetes management separately, rather 
than considering integrated, person-centered interventions.15 The 
psychological well-being of patients is often addressed through 
traditional counseling or cognitive-behavioural therapy, but little 
emphasis has been placed on the role of spiritual care and its 
unique capacity to promote emotional resilience, reduce stress, 
and foster a sense of purpose.16 Furthermore, while studies have 
explored the impact of conventional psychological therapies on 
depression in diabetic patients, few have examined how spiritually 
oriented interventions-designed to improve mental health 
and promote positive coping mechanisms-might impact the 
physiological aspects of diabetes, particularly glycaemic control. 
Existing research tends to ignore how non-pharmacological, 
holistic therapies could influence important biomarkers such as 
HbA1c levels and insulin sensitivity.17,18

This gap underscores the importance of targeted research 
exploring the impact of integrating spiritual care with 
psychological counseling on the mental and physical health of 
individuals with diabetes. Investigating how these interventions 
enhance psychological well-being in patients with depression and 
improve glycaemic control is essential for designing more holistic 
and effective treatment strategies. This approach has the potential 
to effectively manage the bi-directional relationship between 
depression and diabetes, thereby significantly improving overall 
health outcomes.19,20

Tertiary healthcare serves as a key provider of specialized 
medical services, making it critical in offering comprehensive 
care, including patient counseling and mental health support for 
diabetic patients. Currently, there is limited data on the impact of 
patient counseling and meditation techniques on the glycaemic 
profile of diabetic patients and impact of these interventions 
on likelihood of developing depression. This study aims to 
evaluate the effect of counseling and meditation techniques on 
improving glycaemic profile of diabetic patients, with the broader 
goal of lowering the risk of depression. The findings will aid in 
designing targeted interventions to improve metabolic control, 
enhance mental well-being, and reduce overall healthcare 
costs. Considering the unique sociodemographic makeup of 
the Indian population, it is hypothesized that the outcomes of 
these interventions may differ from those reports of the studies 
conducted in other countries.
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MATERIALS AND METHODS

Study Design

This interventional study was conducted at Narayana Medical 
College and Hospital, Nellore, following approval from the 
institutional ethics committee. Patients were recruited based 
on predefined inclusion criteria. Eligible participants received 
a comprehensive explanation of the study objectives and 
procedures, and written informed consent was obtained from 
all participants before enrolment.21 According to the enrolment 
criteria, adult patients with Type 2 Diabetes Mellitus (T2DM), 
defined by an HbA1c level of ≥7%, attending the outpatient or 
inpatient departments at Narayana General and Super Specialty 
Hospital, were included in the study. Individuals under 18 years 
of age, those with Type 1 diabetes mellitus, gestational diabetes, 
pre-existing depression or other psychiatric disorders, inability 
to communicate independently, or those on corticosteroids or 
medications affecting glucose metabolism, were excluded from 
the study.22

The total number of volunteers selected for the population was 
calculated from the QualitricsXM software ©  2024 version. The 
sample size was determined based on an estimated prevalence of 
depression among patients with T2DM, assuming a maximum 
margin of error of 6%, a confidence level of 95%, and a population 
size of 10,000.23 This calculation yielded a required sample size 
of 260 participants. To account for potential dropouts, deaths, or 
other reasons for non-completion during the study intervention, 
an additional 5% of the calculated sample size of 260 patients 
was included, ensuring the study's robustness and reliability.24 
A structured sampling technique was employed, with selected 
hospitals serving as the primary sampling units.

A total of 783 diabetic patients were identified in a period of 4 
months from OPD and IPD of the hospital. All the 783 patients 
were checked for depression by PHQ-9. 300 patients were with 
depression and recruited into the study. Of these, 22(7.3%) 
patients were dropped, and 5(1.7%) patients were expired during 
the study. The remaining patients continued in the study till the 
end were 273. The result of the intervention was analysed in 273 
patients. The final sample size aligns with a 6% margin of error, 
a 95% confidence interval, and a population size of 100,000, 
ensuring the statistical robustness of the study findings.25 273 
patients participated in the study. They were asked to complete the 
PHQ-9 questionnaire, which is a tool used to assess the severity of 
their depression symptoms. The glycaemic profiles (blood sugar 
levels) of these participants were measured both before and after 
the intervention. Statistical analysis was then conducted to assess 
the significance of the findings, helping to determine whether the 
intervention had a meaningful impact on both depression and 
glycaemic control.

Intervention

The psychotherapeutic interventions in this study were categorized 
into Cognitive Behavioral Therapy (CBT), Mindfulness-Based 
Therapy (MBT), and counseling therapy. CBT was introduced 
to diabetic patients through walking meditation and journaling, 
aimed at addressing and restructuring negative thought patterns 
along with all essential factors in diabetes management.26 
Mindfulness-based therapies were incorporated to help 
patients manage stress, improve self-awareness, and regulate 
emotions. MBT intervention included meditation and deep 
breathing exercises, which patients were encouraged to practice 
consistently over four months. During their regular hospital 
visits, patients participated in structured sessions involving 10 
min of guided meditation followed by 10 min of deep breathing, 
designed to enhance relaxation and mindfulness. Telephonic 
counseling, offered by psychotherapists, clinical pharmacists, 
and supportive staff, was available to patients as needed.27 
This counseling focused on addressing emotional challenges, 
promoting adherence to therapy, and offering coping strategies. 
Through these psychotherapeutic interventions, the study aimed 
to assess the effectiveness of psychotherapies in improving both 
psychological well-being and glycaemic profile.

Data Collection Tools

For this interventional study, selected subjects were interviewed 
by a clinical pharmacist to collect key patient information, 
including sex, gender, age, marital status, smoking status, 
and other relevant details as outlined in Table 1. Additionally, 
physical examination data from the past three months, including 
blood glucose levels, were retrieved from the patient's medical 
records.28,29 The depression status of participants was assessed at 
the time of recruitment using the Patient Health Questionnaire-9 
(PHQ-9), a validated tool based on the nine diagnostic criteria for 
major depressive disorder as defined by the DSM-IV. Depression 
severity was categorized as mild (PHQ-9 score of 5-9), moderate 
(10-19), or severe (≥20), to evaluate the impact of the intervention. 
Glycaemic control was classified as good (HbA1c ≤7%, fasting 
blood glucose 80-130 mg/dL, and postprandial glucose <180 mg/
dL).

Data Processing and Analyses

The data were analyzed on categorical variables using frequencies 
and percentages. The Chi-square test was employed to evaluate 
the impact of psychotherapeutic treatment on the population. 
To compare the glycaemic profiles of patients with depression, 
a t-test was conducted for HbA1c, fasting blood glucose, and 
postprandial glucose levels. A p-value of ≤0.05 was set as the 
threshold for statistical significance in all analyses.
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RESULTS

Demographic Characteristics of the Study 
Population

A total of 300 patients were initially enrolled in this study. After 
accounting for 22 dropouts (7.3%) and 5 deaths (1.7%), the 
final cohort consisted of 273 patients whose data were analysed. 
Among them, 183 (67%) were male, and 117 (33%) were female. 
In terms of age, 145 patients (53.1%) were 60 years or younger, 
while 128 (46.9%) were older than 60. Majority of the patients 
were married (91.5%), with only 8.5% being single, widowed, 
or divorced. A strong family history of diabetes was noted, with 
74.7% of patients reporting a positive family history, while 25.3% 
had no family history of the disease. Regarding smoking habits, 
75.5% were non-smokers, 22.7% were current smokers, and 1.8% 
were ex-smokers. When it came to treatment for diabetes, the 
majority (69.5%) were on oral hypoglycaemic agents alone, while 
27.5% were using both oral hypoglycaemic agents and insulin, 
and only 2.9% were managing their condition through lifestyle 
changes alone. A significant proportion of patients (67.4%) had 
developed diabetic complications, while 32.6% were free of any 
complications. These characteristics provide a comprehensive 
overview of the patient population included in the analysis and 
represented in Table 1.

Prevalence of Depression in Diabetic Patients

According to the survey, the severity of depression before the 
intervention is categorized into four groups: No Depression, 
Mild Depression, Moderate Depression, and Severe Depression 
represented in Figure 1. A significant majority of individuals, 
65.2%, reported experiencing no depression at all. The next 
largest group, making up 17.6%, had mild depression, while 
12.8% of individuals experienced moderate depression. Finally, 
4.5% of the population reported severe depression.

Statistical Analysis and Interpretation

The analysis was based on the data for depression severity 
before and after intervention among diabetic patients. Before 
intervention, 510 patients (65.10%) were classified as having 
no depression, which increased to 586 patients (74.84%) after 
the intervention, indicating a significant improvement in 
depression status. There were 138 patients (50.50%) with mild 
depression before the intervention, but this number dropped 
to 94 patients (34.40%) post-intervention, showing a reduction 
in mild depression cases. Moderate depression was observed in 
100 patients (36.60%) before treatment, which decreased to 80 
patients (29.30%) after the intervention. The number of patients 
with severe depression decreased from 35 patients (12.88%) 
before the intervention to 23 patients (8.40%) afterward, 
reflecting an improvement in the severity of depression. The 
chi-square statistic for the depression severity changes before 
and after the intervention was 17.5594. The corresponding 

p-value was 0.000028, which is highly significant at the p<0.05 
level. The significant chi-square result (p<0.05) indicates that 
the psychotherapeutic intervention had a statistically significant 
effect on reducing the severity of depression in diabetic patients.

There was a noticeable shift from moderate and severe depression 
categories to either mild depression or no depression after the 
intervention, suggesting that the treatment was effective in 
improving mental health outcomes represented in Table 2, Figure 
2.

The results of the psychotherapeutic intervention on the clinical 
variables of HbA1c, Fasting Blood Sugar (FBS), and Postprandial 
Blood Sugar (PPBS) demonstrate a significant improvement 
in the management of blood glucose levels in diabetic patients 

Characteristic No. of Patients %
Total Patients 300 100%
Dropout 22 7.30%
Expired 5 1.70%
Total 273

Gender
Male 183 67.00%
Female 117 33.00%

Age Group
Lower than or equal to 60 
years

145 53.10%

More than 60 years 128 46.90%
Marital Status

Married 250 91.50%
Single, widow, divorced 23 8.50%

Family History of Diabetes
No 69 25.30%
Yes 204 74.70%

Smoking
Non-smoker 206 75.50%
Smoker 62 22.70%
Ex-smoker 5 1.80%

Treatment for Diabetes
Lifestyle only 8 2.90%
Oral Hypoglycaemic Agents 
only

190 69.50%

Oral Hypoglycaemic Agents 
and insulin

75 27.50%

Diabetic Complications
Free 89 32.60%
Have complications 184 67.40%

Table 1:  Sociodemographic and Clinical Characteristics of the Studied 
Group.
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(Table 3). These findings not only underscore the potential of 
psychotherapeutic interventions in improving diabetes control 
but also highlight the importance of comprehensive treatment 
approaches that include both physiological and psychological 
elements.

Glycated Haemoglobin (HbA1c)

The reduction in HbA1c from 9.2±1.5% to 7.3±1.2% represents 
a clinically significant improvement in long-term blood glucose 
control. HbA1c is widely used as an indicator of average blood 
glucose over the past 2-3 months, and values above 8% are 
typically associated with poor diabetes control, which is common 
in patients prior to intervention in India. The observed decrease 
in HbA1c suggests that the psychotherapeutic intervention led to 
better overall management of blood glucose levels over time. The 
statistical significance of this reduction, with a highly significant 
t-statistic of 14.70 and a p-value of 1.66×10-⁴⁰, further supports the 
effectiveness of the intervention in improving glycaemic control. 
These findings suggest that the psychological and behavioural 
changes associated with the intervention, such as stress reduction 
and improved lifestyle management, contributed to a more 
favourable glycaemic response. Given that patients with poorly 
controlled diabetes often struggle with issues like anxiety, stress, 
and poor self-management, this improvement may reflect better 
adherence to treatment regimens, healthier lifestyle choices, and 
improved coping mechanisms.

Fasting Blood Sugar (FBS)

Fasting blood sugar levels also showed a substantial reduction, 
from 180±25 mg/dL to 142±20 mg/dL. FBS values above 126 mg/
dL are diagnostic for diabetes, and this decrease indicates that 
the intervention helped in better managing the patient’s blood 
sugar levels after an overnight fast. The t-statistic of 19.61 and 
the extremely small p-value of 3.61×10-⁶⁵ point to the statistical 
significance of this reduction, reinforcing the intervention's 
effectiveness in controlling blood sugar levels during periods 
of fasting. The improvement in FBS can be attributed to the 
psychotherapeutic effects on stress and emotional well-being, 
which have been shown to influence glucose metabolism. 
Psychosocial stress has been linked to dysregulation of 
glucose metabolism, potentially through the activation of the 
Hypothalamic-Pituitary-Adrenal (HPA) axis, leading to insulin 
resistance and hyperglycemia. By reducing stress, the intervention 
may have directly impacted the physiological pathways involved 
in glucose regulation, leading to improved fasting blood sugar 
levels.

Postprandial Blood Sugar (PPBS)

The postprandial blood sugar, which reflects glucose handling  
after meals, also decreased significantly, from 245±35 mg/dL to 
210±30 mg/dL. Normal PPBS levels should be under 140 mg/
dL, and while the decrease observed in this study still leaves 
patients with elevated postprandial glucose levels, the reduction 
is noteworthy. The t-statistic of 12.55 and the very small p-value 

Figure 1:  Percentage of Depression in Diabetes Population (Before Intervention).

Depression Severity Before 
Intervention

% of Total Patients After Intervention % of Total 
Patients

No Depression 510 65.10% 586 74.84%
Mild Depression 138 50.50% 94 34.40%
Moderate Depression 100 36.60% 80 29.30%
Severe Depression 35 12.88% 23 8.40%

Table 2:  Severity of Depression before and after Intervention in the Population.
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further support the statistical significance of the observed change. 
The improvement in PPBS levels may be indicative of a combination 
of better meal-related glycaemic control and improved insulin 
sensitivity following the intervention. Psychological factors 
such as eating behaviour, emotional eating, and stress-induced 
hyperglycemia are known to affect postprandial glucose 
excursions. By addressing these psychological components 
through psychotherapy, the intervention may have contributed 
to more mindful eating, improved dietary choices, and enhanced 
insulin response post-meal.

DISCUSSION

The result of the study outlines changes in the severity of depression 
in patients before and after an intervention, categorized into 
four categories i.e., No Depression, Mild Depression, Moderate 
Depression, and Severe Depression. After the intervention, there 
were significant improvements in glycaemic profile as well as in 
levels of depression.

There is a significant shift in HbA1c, FBS, and PPBS levels in all the 
patients who are under intervention. The HbA1c levels shifted in 
the patients from 9.2±1.5 to 7.3±1.2 after the intervention. There 
was a significant change in the levels of FBS from 180±25 mg/dL 
to 142±20 mg/dL after the intervention. Significant improvements 
in PPBS also observed in patients after the intervention from 
245±35 mg/dL to 210±30 mg/dL. Based on the glycaemic profile 
of the patient, it is proved that addressing the depression levels 
can make significant improvements in patients’ glycaemic profile 
and Quality of life (QoL).

The number of patients with no depression before the 
psychotherapeutic intervention was 510 and the count increased 
to 586 after the intervention stating the positive impact of the 
psychotherapeutic intervention. Similar trends were observed in 
patients with mild depression, moderate depression, and severe 

depression. After the intervention, the percentage of patients 
with mild depression reduced from 50.50% to 34.40% stating a 
significant improvement in depression in this group. Significant 
improvements were observed in moderate and severe depression 
groups.

Similar observations have been reported in studies evaluating 
psychosocial interventions. A meta-analysis by Cuijpers et al., 
(2020) identified that Cognitive-Behavioral Therapy (CBT) 
significantly reduced the levels of depression, with mild and 
moderate depression categories showing the most notable 
improvements.30 In another study by Kilbourne et al., (2017) 
focusing on collaborative care models for patients with comorbid 
conditions, there was a reduction of over 10% in the moderate-to-
severe depression group post-intervention, consistent with 
our findings.31 The findings in the severe depression group are 
correlated with the randomized control trial by Kroenke et 
al., (2019) found that pharmacotherapy with patient-centric 
counseling particularly effective in severe depression cases, 
reducing prevalence by 30%.32 However, many studies and reviews 
suggest depression and glycaemic control are closely interlinked, 
as noted in studies by Lustman et al., (2019). The improvement in 
cognitive functions of the patients might have significant benefits 
for glycaemic and therapeutic outcomes.33

Variable Before 
Intervention
(Mean±SD)

After 
Intervention 
(Mean±SD)

HbA1c (%) 9.2±1.5 7.3±1.2
Fasting Blood Sugar 
(mg/dL)

180±25 142±20

Postprandial Blood 
Sugar (mg/dL)

245±35 210±30

Table 3:  Average Glycaemic Profile before and after Psychotherapeutic 
Intervention.

Figure 2:  Percentage of Depression in Diabetes Population (After Intervention).
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India's prevalence of diabetes is increased due to the complex 
interplay of lifestyle, genetic, and socio-economic factors. 
Urbanization and sedentary lifestyles significantly reduced 
physical activity and energy expenditure, promoting obesity-a 
major risk factor for type 2 Diabetes Mellitus.34 Shift in diatery 
habbits from traditional to processed food had lots of impact 
on health due to the presence of refined carbohydrates, sugars 
and unhealthy fats. All the processed foods and sugary drinks 
increased the risk of diabetes.35 Many studies report that a 
high-sugar-loaded diet directly contributes to insulin resistance. 
High fat percentage and low BMI are two of the major reasons for 
genetic susceptibility to diabetes in Indians.36

Increased work-related stress and urban living pressures can 
predispose the individual to diabetes and depression. Chronic 
psychological stress activates the hypothalamic-pituitary-adrenal 
axis, leading to the aggravated levels of cortisol causing insulin 
resistance.10 The bidirectional relationship between depression 
and diabetes is pertinent in Indian patients. Depression causes 
poor glycemic control by behavioral changes such as poor 
medication adherence, poor dietary habits, and reduced physical 
activity. Addressing depression in the diabetic population is very 
essential to bring the glycemic profile under control.37

CONCLUSION

The study results were broadly aligned with existing literature, 
showing improvements across all categories of depression 
severity. The significant improvement in the "no depression" 
group and the decline in the percentage of patients in the severe 
depression group reflect that the psychotherapeutic intervention 
is effective. However, the slightly smaller reductions in severe 
depression compared to some studies highlight the potential need 
for tailored strategies for this subgroup. Significant improvements 
in glycaemic profile after addressing depression by Cognitive 
behavioural therapy will state that patient-centric counselling is 
very essential for the best results in diabetes management.
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SUMMARY

Depression is one of the major contributors to uncontrolled 
hyperglycaemia in individuals with diabetes. Most diabetic clinics 
primarily focus on dietary management and regular monitoring 
of glycemic levels, which often results in therapy failure. 
Incorporating psychotherapy alongside existing treatments 
is essential for effectively managing patients' glycemic levels. 
Adopting such measures can significantly improve the quality of 
life for diabetic patients.

REFERENCES
1.  Lin X, Xu Y, Pan X, Xu J, Ding Y, Sun X, et al. Global, regional, and national burden and 

trend of diabetes in 195 countries and territories: an analysis from 1990 to 2025. Sci 
Rep. 2020; 10(1): 14790. doi: 10.1038/s41598-020-71908-9, PMID 32901098.

2.  He KJ, Wang H, Xu J, Gong G, Liu X, Guan H. Global burden of type 2 diabetes mellitus 
from 1990 to 2021, with projections of prevalence to 2044: a systematic analysis 
across SDI levels for the global burden of disease study 2021. Front Endocrinol 
(Lausanne). 2024; 15: 1501690. doi: 10.3389/fendo.2024.1501690, PMID 39583961.

3.  Liu J, Ren ZH, Qiang H, Wu J, Shen M, Zhang L, et al. Trends in the incidence of diabetes 
mellitus: results from the Global Burden of Disease Study 2017 and implications for 
diabetes mellitus prevention. BMC Public Health. 2020; 20(1): 1415. doi: 10.1186/ 
s12889-020-09502-x, PMID 32943028.

4.  Ong KL, Stafford LK, McLaughlin SA. Global, regional, and national burden of diabetes 
from 1990 to 2021, with projections of prevalence to 2050: a systematic analysis for 
the Global Burden of Disease Study 2021. Lancet. 2023; 402(10397): 203-34. doi: 10.1 
016/S0140-6736(23)01301-6, PMID 37356446.

5.  Kalra S, Jena BN, Yeravdekar R. Emotional and psychological needs of people with 
diabetes. Indian J Endocrinol Metab. 2018; 22(5): 696-704. doi: 10.4103/ijem.IJEM_5 
79_17, PMID 30294583.

6.  Chireh B, Li M, D’Arcy C. Diabetes increases the risk of depression: A systematic 
review, meta-analysis and estimates of population attributable fractions based on 
prospective studies. Prev Med Rep. 2019; 14: 100822. doi: 10.1016/j.pmedr.2019.10 
0822, PMID 30815337.

7.  Moulton CD, Pickup JC, Ismail K. The link between depression and diabetes: the 
search for shared mechanisms. Lancet Diabetes Endocrinol. 2015; 3(6): 461-71. doi: 1 
0.1016/S2213-8587(15)00134-5, PMID 25995124.

8.  Simmons WK, Burrows K, Avery JA, Kerr KL, Bodurka J, Savage CR, et al. 
Depression-related increases and decreases in appetite: dissociable patterns of 
aberrant activity in reward and interoceptive neurocircuitry. Am J Psychiatry. 2016; 
173(4): 418-28. doi: 10.1176/appi.ajp.2015.15020162, PMID 26806872.

9.  Perini G, Cotta Ramusino M, Sinforiani E, Bernini S, Petrachi R, Costa A. Cognitive 
impairment in depression: recent advances and novel treatments. Neuropsychiatr 
Dis Treat. 2019; 15(null):1249-58. doi: 10.2147/NDT.S199746, PMID 31190831.

10.  Joseph JJ, Golden SH. Cortisol dysregulation: the bidirectional link between stress, 
depression, and type 2 diabetes mellitus. Ann N Y Acad Sci. 2017; 1391(1): 20-34. doi:  
10.1111/nyas.13217, PMID 27750377.

11.  Amasi-Hartoonian N, Sforzini L, Cattaneo A, Pariante CM. Cause or consequence? 
Understanding the role of cortisol in the increased inflammation observed in 
depression. Curr Opin Endocr Metab Res. 2022; 24: 100356. doi: 10.1016/j.coemr.202 
2.100356, PMID 35634363.

12.  Herrera PA, Campos-Romero S, Szabo W, Martínez P, Guajardo V, Rojas G. 
Understanding the relationship between depression and chronic diseases such as 
diabetes and hypertension: A grounded theory Study. Int J Environ Res Public Health. 
2021; 18(22): 12130. doi: 10.3390/ijerph182212130, PMID 34831886.

13.  Williams MM, Clouse RE, Lustman PJ. Treating depression to prevent diabetes and 
its complications:understanding depression as a medical risk factor. Clin Diabetes. 
2006; 24(2): 79-86. doi: 10.2337/diaclin.24.2.79.

14.  de Groot M. Diabetes and depression: strategies to address a common comorbidity 
within the primary care context. Am J Med Open. 2023; 9: 100039. doi: 10.1016/j.ajm 
o.2023.100039, PMID 39035059.



Indian Journal of Pharmaceutical Education and Research, Vol 60, Issue 1, Jan-Mar, 2026 459

Karimulla: Depression and Glycaemic Profile in Diabetic Patients

15.  Al-Ozairi A, Taghadom E, Irshad M, Al-Ozairi E. Association between depression, 
diabetes self-care activity and glycemic control in an Arab population with type 2 
diabetes. Diabetes Metab Syndr Obes. 2023; 16: 321-9. doi: 10.2147/DMSO.S37716 
6, PMID 36777315.

16.  Slade M. Mental illness and well-being: the central importance of positive psychology 
and recovery approaches. BMC Health Serv Res. 2010; 10: 26. doi: 10.1186/1472-6963 
-10-26, PMID 20102609.

17.  Anderson N, Ozakinci G. Effectiveness of psychological interventions to improve 
quality of life in people with long-term conditions: rapid systematic review of 
randomised controlled trials. BMC Psychol. 2018; 6(1): 11. doi: 10.1186/s40359-018 
-0225-4, PMID 29587884.

18.  Cuijpers P, Miguel C, Harrer M, Plessen CY, Ciharova M, Papola D, et al. Psychological 
treatment of depression: A systematic overview of a ‘Meta-Analytic Research Domain.’ 
J Affect Disord. 2023; 335: 141-51. doi: 10.1016/j.jad.2023.05.011, PMID 37178828.

19.  Gonçalves JP, Lucchetti G, Menezes PR, Vallada H. Religious and spiritual interventions 
in mental health care: a systematic review and meta-analysis of randomized 
controlled clinical trials. Psychol Med. 2015; 45(14): 2937-49. doi: 10.1017/S003329 
1715001166, PMID 26200715.

20.  Richards PS, Barkham M. Enhancing the evidence base for spiritually integrated 
psychotherapies: progressing the paradigm of practice-based evidence. 
Psychotherapy (Chic). 2022; 59(3): 303-6. doi: 10.1037/pst0000438, PMID 35913884.

21.  National Institutes of Health. Guidelines for the review of inclusion on the basis of 
sex / gender, race, ethnicity, and age in clinical research scientific review group (SRG) 
responsibilities (March); 2019. p. 1-8.

22.  Food and Drug Administration. Enhancing the diversity of clinical trial populations 
– eligibility criteria, enrollment practices, and trial designs guidance for industry 
(November); 2020.

23.  Hennink M, Kaiser BN. Sample sizes for saturation in qualitative research: A systematic 
review of empirical tests. Soc Sci Med. 2022; 292: 114523. doi: 10.1016/j.socscimed.2 
021.114523, PMID 34785096.

24.  Bell ML, Kenward MG, Fairclough DL, Horton NJ. Differential dropout and bias in 
randomised controlled trials: when it matters and when it may not. BMJ. 2013; 346: 
e8668. doi: 10.1136/bmj.e8668, PMID 23338004.

25.  Sinha R, Priya A, Sinha A, Hifz Ur Rahman M. Prevalence of diabetes distress among 
type 2 diabetes mellitus patients in India: a systematic review and meta-analysis. 
Heal Psychol Behav Med. 2024; 12(1): 2324091. doi: 10.1080/21642850.2024.23240 
91, PMID 38450243.

26.  Hofmann SG, Asnaani A, Vonk IJ, Sawyer AT, Fang A. The efficacy of cognitive 
behavioral therapy: a review of meta-analyses. Cognit Ther Res. 2012; 36(5): 427-40. 
doi: 10.1007/s10608-012-9476-1, PMID 23459093.

27.  Apolinário-Hagen J, Drüge M, Fritsche L. Cognitive behavioral therapy, 
mindfulness-based cognitive therapy and acceptance commitment therapy for 
anxiety disorders: integrating traditional with digital treatment approaches. Adv Exp 
Med Biol. 2020; 1191: 291-329. doi: 10.1007/978-981-32-9705-0_17, PMID 32002935.

28.  Tao X, Jiang M, Liu Y, Hu Q, Zhu B, Hu J, et al. Predicting three-month fasting blood 
glucose and glycated hemoglobin changes in patients with type 2 diabetes mellitus 
based on multiple machine learning algorithms. Sci Rep. 2023; 13(1): 16437. doi: 10. 
1038/s41598-023-43240-5, PMID 37777593.

29.  Lv K, Cui C, Fan R, Zha X, Wang P, Zhang J, et al. Detection of diabetic patients in 
people with normal fasting glucose using machine learning. BMC Med. 2023; 21(1): 
342. doi: 10.1186/s12916-023-03045-9, PMID 37674168.

30.  Cuijpers P, Karyotaki E, Eckshtain D, Ng MY, Corteselli KA, Noma H, et al. Psychotherapy 
for depression across different age groups: a systematic review and meta-analysis. 
JAMA Psychiatry. 2020; 77(7): 694-702. doi: 10.1001/jamapsychiatry.2020.0164, PMID 
32186668.

31.  Kilbourne AM, Barbaresso MM, Lai Z, Nord KM, Bramlet M, Goodrich DE, et al. 
Improving physical health in patients with chronic mental disorders: twelve-month 
results from a randomized controlled collaborative care trial. J Clin Psychiatry. 2017; 
78(1): 129-37. doi: 10.4088/JCP.15m10301, PMID 27780336.

32.  Kroenke K, Baye F, Lourens SG, Evans E, Weitlauf S, McCalley S, et al. Automated 
self-management (ASM) vs. ASM-enhanced collaborative care for chronic pain and 
mood symptoms: the CAMMPS randomized clinical trial. J Gen Intern Med. 2019; 
34(9): 1806-14. doi: 10.1007/s11606-019-05121-4, PMID 31228055.

33.  Scherrer JF, Salas J, Norman SB, Schnurr PP, Chard KM, Tuerk P, et al. Association 
between clinically meaningful posttraumatic stress disorder improvement and risk 
of type 2 diabetes. JAMA Psychiatry. 2019; 76(11): 1159-66. doi: 10.1001/jamapsychi 
atry.2019.2096, PMID 31433443.

34.  Wells JC, Pomeroy E, Walimbe SR, Popkin BM, Yajnik CS. The elevated susceptibility to 
diabetes in India: an evolutionary perspective. Front Public Health. 2016; 4: 145. doi:  
10.3389/fpubh.2016.00145, PMID 27458578.

35.  Clemente-Suárez VJ, Beltrán-Velasco AI, Redondo-Flórez L, Martín-Rodríguez A, 
Tornero-Aguilera JF. Global impacts of western diet and its effects on metabolism 
and health: A narrative review. Nutrients. 2023; 15(12): 2749. doi: 10.3390/nu15122 
749, PMID 37375654.

36.  Klein S, Gastaldelli A, Yki-Järvinen H, Scherer PE. Why does obesity cause diabetes? 
Cell Metab. 2022; 34(1): 11-20. doi: 10.1016/j.cmet.2021.12.012, PMID 34986330.

37.  Bădescu SV, Tătaru C, Kobylinska L, Georgescu EL, Zahiu DM, Zăgrean AM, et al. The 
association between diabetes mellitus and depression. J Med Life. 2016; 9(2): 120-5. 
PMID 27453739.

Cite this article: Karimulla S. Prevalence of Depression in the Diabetic Population and its Influence on Glycaemic Profile: A Prospective Interventional Study. 
Indian J of Pharmaceutical Education and Research. 2026;60(1):452-9.


