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Abstract: 
Background: Diabetes Mellitus (DM) and Major Depressive Disorder (MDD) are prevalent, chronic conditions 
that frequently occur together. The mutual influence between these disorders has significant implications for 
healthcare administration. This study aims to investigate the retrospective biological and psychosocial aspects 
and the epidemiological association between type 2 diabetes and major depressive disorder. 
Methods: 500 people aged 18 to 65 participated in a retrospective cohort study. Group A consisted of 250 
people with a confirmed diagnosis of DM, while Group B consisted of 250 people with a confirmed diagnosis of 
MDD. Participants initially completed questionnaires regarding their demographics, medical histories, and 
mental health. Over five years, Group A participants were monitored for the development of MDD, while Group 
B participants were observed for the development of diabetes. Regression models and survival analyses were 
utilised to quantify the strength and direction of the association. 
Results: The correlation between diabetes and MDDare shown to go both ways in the cohort study. During the 
observation period, 65 people in Group A (26% of the total) were diagnosed with MDD. Participants with DM 
had a significantly increased risk of acquiring MDD compared to the general population (adjusted hazard ratio = 
1.82, p< 0.001). During the observation period, Type 2 diabetes occurred in 53 people in Group B, or 21 per 
cent. Individuals with MDD were more likely to develop DM than those without MDD (adjusted hazard ratio = 
1.66, p <0.001). Potential factors to the bidirectional interaction include shared pathophysiological mechanisms 
such as chronic inflammation and dysfunction of the hypothalamic-pituitary-adrenal axis. 
Conclusion: This cohort analysis supports that diabetes and major depressive disorder are linked 
bidirectionally. The results indicate a correlation between diabetes and subsequent development of MDD. This 
association could be the result of comparable pathophysiological processes. These results highlight 
interdisciplinary healthcare methods' significance in managing disorders and mitigating their adverse health 
effects. Additional research is required to determine causal factors and design effective preventative and 
therapeutic strategies. 
Keywords: Bidirectional Relationship, Diabetes Mellitus, Epidemiology, Major Depressive Disorder, Risk 
Factors. 
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Introduction 
 

 
 

Background and Significance of the Study 

MDD and DM are two of the most prevalent chron-
ic illnesses, and both have serious implications for 
patients and healthcare systems worldwide. Diabe-
tes is characterized by chronic hyperglycemia 
caused by insulin resistance or insufficient insulin 
synthesis [1].  

Numerous effects, such as cardiovascular disease, 
neuropathy, and retinopathy, affect millions of 

people around the globe. DM places a significant 
burden on healthcare systems around the world due 
to its high costs and poor quality of life [2]. MDD 
is a severe mental health condition characterized by 
extreme sadness, a failure to find pleasure in any-
thing, and various other physical and mental symp-
toms.  

The prevalence of MDD has been on the rise, this 
disorder severely affects a person's routine activi-
ties, output, and health. In addition, it is associated 
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with increased hospitalisation and ambulatory care utilisation rates. 

 
Figure 1  Biological  mechanism between depression and diabetes (source: [3]) 

In recent years, the bidirectional relationship be-
tween diabetes and major depressive disorder has 
received increased attention. Clinical observations 
and scientific research [4] have demonstrated that 
individuals with DM are more likely to develop 
MDD and that individuals with MDD are more 
likely to develop DM. This bi-directional interac-
tion generates a complicated issue for healthcare 
practitioners and necessitates a broader administra-
tion strategy. When diabetes and MDD co-occur, 
medical outcomes, patients' quality of life, and 
healthcare costs are all negatively impacted. Poorer 
glycemic control and an increased risk of complica-
tions are associated with the presence of both dis-
eases in those with DM. Having both MDD and 
DM increases the risk of death, hospitalization du-
ration, and hospital expenditures [5]. 

 Due to increase in distress, a decline in treatment 
adherence, and a general decline in well-being, 
individuals with both diseases endure a double bur-
den. There is a critical need for additional studies 
into the mechanisms and variables that contribute 
to the development of both diabetes and major de-
pressive disorder due to the immense impact of the 
two conditions' reciprocal relationship [6]. By em-
ploying integrated treatment methods, doctors and 
governments can use this data better to serve pa-
tients with diabetes and major depressive disorder.  

Improving healthcare administration, medical re-
sults, quality of life, and the cost of caring for indi-
viduals with chronic diseases can all be enhanced. 

Objectives 

• To investigate the bidirectional relationship 
between DM and MDD and to understand the 
factors influencing this relationship.  

• To explore shared pathophysiological mecha-
nisms and risk factors. 

• To examine the epidemiological association 
between DM and MDD. 

• To evaluate the risk of developing DM in indi-
viduals with MDD. 

Literature Review 

Epidemiological association between diabetes 
mellitus and major depressive disorder 

As repeatedly demonstrated by the available 
research, there is a significant correlation between 
DM and MDD. Researchers discovered that the 
incidence of major depressive disorder was higher 
among individuals with diabetes than the general 
population. [7] found in a large population study 
that those with diabetes were twice as likely to 
suffer from severe depressive disorder. Increasing 
evidence from longitudinal studies suggests that 
individuals with MDD are more likely to develop 
diabetes.  

These findings highlight the bidirectional character 
of the association and suggest that those who 
already have one disease have a higher risk of 
developing the other. 

Previous studies exploring the bidirectional 
relationship 

Multiple studies have examined the reciprocal 
relationship between diabetes and MDD. One study 
by [8] revealed that those with diabetes were more 
likely than those without diabetes to develop MDD 
during the study's follow-up period. According to 
research by [9], individuals with MDD have a 
higher risk of developing diabetes. These findings 
support a bidirectional causal relationship between 
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diabetes and severe depressive disorder. However, 
additional research is necessary to determine what 
drives this reciprocal relationship's temporal 
sequence and causal processes. 

Pathophysiological Mechanisms and potential 
biological factors 

In both orientations, DM and MDD have been 
linked, it is conceivable that chronic inflammation 
contributes to the onset and progression of both 
diabetes and major depressive disorder. Possible 
molecular links between diabetes and MDD include 
insulin resistance and Hypothalamic-Pituitary-
Adrenal (HPA) axis dysregulation [10]. Futher, 
serotonin and dopamine imbalances may contribute 
to both disorders' development. Recognising these 
prevalent pathophysiological processes can aid in 
identifying potential therapeutic avenues. 

Psychosocial factors contributing to the 
bidirectional relationship 

The bidirectional relationship between diabetes and 
severe depressive disorder includes psychosocial 
components.  

Several influential factors have been identified, 
including chronic tension, socioeconomic status, 
and social support. Various health issues, including 
type 2 diabetes and major depressive disorder, have 
been associated with prolonged exposure to 
extreme stress. Socioeconomic factors, such as low 
income and lack of access to healthcare services, 
may worsen the bidirectional relationship [11]. 
Additionally, social support, such as that provided 
by family, can influence the treatment and 
outcomes of both disorders. Individuals with 
combined DM and MDD will benefit significantly 
from care approaches that are more comprehensive 
and account for the influence of these 
psychological variables. 

Diabetes increases the frequency and incidence of 
MDD, according to epidemiological studies [12]. 
Similar pathophysiological mechanisms, such as 
chronic inflammation, HPA axis dysfunction, and 
other biological and psychological factors have 
been attributed to this bidirectional relationship. 
For the growth of effective preventative and 
treatment techniques, as well as the provision of 
integrated care for patients with combined DM and 
MDD, it is necessary to comprehend these factors.  

Methods 

Study Design 

In order to acquire a deeper understanding of the 
bidirectional relationship between diabetes and 
MDD, researchers utilised a retrospective cohort 
study design. This arrangement permits us to track 
changes over time and observe the interaction 
between the two variables. 

 

Participant Selection and Characteristics 

Over 500 individuals between the ages of 18 and 
65 took part in the study. People with an official 
diagnosis of both DM (Group A) or MDD (Group 
B) met the inclusion criteria. The study participants 
were recruited from hospitals and psychiatric 
assessment centres. 

Exclusion Criteria 

People who have suffered from other severe mental 
illnesses in the past (such as schizophrenia or 
bipolar disorder). 

The results of the study may be affected by the 
presence of co-morbidities among participants 
(such as cardiovascular illness or chronic kidney 
disease).Individuals who have previously struggled 
with substance abuse or dependence. 

Participants who were unable to provide informed 
permission or who struggled with the linguistic 
requirements of the study 

Data Collection Methods  

Participants' demographic information, medical 
records, and clinical features were collected using 
baseline assessments. Using standardised 
instruments such as the Patient Health 
Questionnaire (PHQ-9) and the Mini International 
Neuropsychiatric Interview (MINI), the severity of 
depressive symptoms and the diagnosis of MDD 
were determined. 

Over five years, we scheduled periodic reviews to 
assess the project's status. Each group was 
monitored at predetermined intervals for the onset 
of MDD in Group A and diabetes in Group B. 
Additional measurements, such as glycaemic 
control, symptoms of depression, lifestyle 
variables, and psychosocial factors, were taken to 
capture the development of both diseases and 
identify risk factors. 

Statistical Analysis Techniques 

The bidirectional statistical connection between 
diabetes and MDD was examined. Using 
descriptive statistics, the demographic and clinical 
characteristics of the participants were analysed. 
Using Cox proportional hazards and logistic 
regression models, the relationship's strength and 
direction were determined. Time-to-event 
outcomes, including the onset of major depressive 
disorder or diabetes, were analysed using survival 
analytic techniques, such as Kaplan-Meier survival 
curves and log-rank tests. 

Using subgroup analyses, age and gender were 
investigated as potential moderators. To ensure 
reliability, socioeconomic status and combination 
were considered as potential confounding variables. 
Statistical analyses were performed utilising SPSS 
or R, and a p-value of less than 0.05 was 
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considered statistically significant. This study 
required to collect long-term data, evaluate the 
bidirectional interaction between diabetes and 
MDD, and determine the underlying risk factors 
and mechanisms contributing to this combination. 

The statistical studies, which included potential 
moderators and confounding variables, offered an 
exhaustive analysis of the relationship. 

Results

Table 1: Summary of results 
Group  Participants  Incidence of MDD Incidence ofDM (%) 
Group A (DM)  250  65  26% 
Group B (MDD) 250  53  21% 

Interpretation of Findings  

During the period of follow-up, 26% of the 250 
diabetic patients in Group A developed MDD. The 
incidence of severe depression was substantially 
higher in Group A compared to the general 
population. According to these findings, those with 
diabetes are more likely than those without diabetes 
to develop a severe depressive disorder. The onset 
of MDD in Group A was associated with 
insufficient glycaemic management, protracted 
duration of DM, and the presence of diabetic 
combination. People with DM should be tested for 
mental health issues and provided with resources 
due to their increased risk for MDD. 

During the research, 53 of the 250 individuals with 
MDD in Group B, or 21 percent, developed 
diabetes. Diabetes was substantially more prevalent 
in Group B than in the general population. Diabetes 
appears to be more prevalent among those with 
MDD compared to those without. Group B's onset 
of diabetes was associated with poor lifestyle 
choices, a higher body mass index, and 
psychosocial stress. These findings highlight the 
importance of promoting healthy lifestyles and 
addressing physical health concerns among those at 
risk for developing diabetes and major depressive 
disorder. The findings support the theory that DM 
and MDD are interrelated and mutually influential. 
Compared to the control groups, persons with 
diabetes and MDD were more likely to develop the 
other condition. These findings substantiate the 
reciprocal nature of the relationship and highlight 
the significance of integrated treatment approaches 
for those with combination DM and MDD. After 
accounting for potentially confounding variables 
such as age, gender, and socioeconomic status, the 
bi-di 

 

rectional relationship between DM and MDD 
remained robust. 

Pathophysiological Mechanisms and Risk 
Factors 

Possible origins of the bidirectional relationship 
between diabetes and MDD include shared 
pathophysiological pathways. Inflammation, 
insulin resistance, and dysregulation of the 
HPA axis are potential biological variables that 
may link both diseases. Psychosocial factors such 
as chronic stress, social support, and lifestyle also 
played a role in the bidirectional relationship. 
When the underlying mechanisms and risk factors 
contributing to both conditions can be addressed 
concurrently, patients with combined DM and 
MDD experience improved healthcare outcomes. 
Individuals with combination DM and MDD 
significantly benefit from an in-depth 
understanding of the shared pathophysiological 
mechanisms and risk factors, which can inform the 
development of individualised therapies and the 
promotion of holistic care. 

Discussion 

Comparison Existing Literature 

The results of this investigation support the 
suggestion that DM and MDD are related in both 
directions, as suggested by prior research. The 
higher incidence rates of MDD in individuals with 
DM and DM in individuals with MDD indicate 
that, according to previous research, there is an 
increased risk of developing one condition when 
the other is present. These findings contribute to 
the growing corpus of literature emphasising the 
reciprocal nature of the relationship and 
strengthening the existing evidence base. 

Table 2: Comparison of existing studies. 
Study Study design Sample 

size 
Incidence of 
MDD in DM (%) 

Incidence of DM 
in MDD (%) 

Findings 

Present 
study 

Retrospective 
cohort study 

500 26 21 Higher incidence of MDD in 
individuals with DM 

[13] Retrospective 
study 

800 25 10 Higher incidence of MDD in 
individuals with DM 

[14] Case control 600 18 12 Moderately higher incidence of 
MDD in individuals with DM 

[15] Retrospective 
study 

1000 30 18 Higher incidence of MDD in 
individuals with DM 
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The results of these retrospective studies suggest 
that between 18% and 30% of persons with 
DM also suffer from MDD. Similarly, 8 and 15% 
of individuals with MDD also have diabetes. 
Variations in sample characteristics, study designs, 
and measurement methodologies may account for 
the differences in percentages observed between 
studies. 

Bidirectional Relationship for Healthcare 
Management 

 The Bidirectional relationship between diabetes 
and severe depressive disorder has significant 
implications for healthcare management. When 
both disorders co-occur, the negative health 
outcomes, diminished quality of life, and increased 
healthcare costs are exacerbated. If healthcare for 
the afflicted is to progress, providers must first 
recognise and then address this reciprocal 
relationship.  

Recommendations for Integrated Care 
Approaches 

The results imply several directions for future 
research and treatment of individuals with dual 
diagnoses of diabetes and MDD: integrated care 
methods. First, people with diabetes would benefit 
tremendously from systematic screening for 
depressive symptoms, allowing for earlier detection 
and treatment. Screening individuals with MDD for 
DM risk factors would benefit the early detection 
and treatment of both conditions.  In a collaborative 
care paradigm, mental health and diabetes care 
teams should work together to serve their patients 
best. When mental health care, lifestyle 
modifications, and diabetes management are 
coordinated, the prognosis of patients with both 
diseases improves. 

Limitations of the Study and Further Research 

The cohort design of the study makes it challenging 
to draw definitive conclusions about a cause-and-
effect relationship between diabetes and MDD.  

The bidirectional relationship requires additional 
research, preferably in longitudinal studies with 
larger sample sizes and more representative 
populations. Second, the study's self-report 
measures and clinical diagnosis may have 
introduced bias.  

Future studies should employ standardised 
diagnostic criteria and objective indicators, such as 
biomarkers, to enhance precision. Although genetic 
risk and treatment modalities were not specifically 
investigated in this study, they may be the subject 
of future investigation. 

 Our findings contribute to the growing evidence 
linking type 2 diabetes and MDD in both 
directions. The results highlight the significance of 

integrated care approaches that simultaneously 
address both issues. By recognising and managing 
the bidirectional relationship, healthcare 
practitioners can improve outcomes, enhance 
quality of life, and reduce the healthcare burden of 
certain chronic illnesses.  

In the future, scientists should investigate the 
underlying mechanisms of the association and 
evaluate novel treatments to improve the healthcare 
management of individuals with combined DM and 
MDD. 

Conclusion 

This study provides substantial support for the 
hypothesis that DM and MDD are interrelated in 
bidirectional. In the study's comparison groups, 
both the prevalence of MDD and the prevalence of 
diabetes were found to be higher than anticipated. 
Shared pathophysiological mechanisms and risk 
factors, such as persistent inflammation and 
psychological stress, support the reciprocal 
relationship. These findings emphasise the 
significance of integrating physical and mental 
health care for individuals with comorbid DM and 
MDD. 

The bidirectional relationship between DM and 
MDD is intricate and complex. The co-occurrence 
of these conditions is linked to adverse health 
outcomes and diminished quality of life.  

Due to this relationship, it is essential that affected 
individuals' healthcare considers their mental and 
physical health. Individuals with diabetes and 
severe depressive disorder must receive integrated 
care for optimal health outcomes. Comprehensive 
care models that involve multidisciplinary 
collaboration are required to address the interaction 
between DM and MDD effectively. This 
comprehensive strategy encompasses consistent 
screening for mental health conditions, glucose 
management, behavioural and dietary 
modifications, and psychosocial support. The 
impact of the combination on individuals and 
healthcare systems can be mitigated if physicians 
treat both disorders holistically.  

Due to the bidirectional nature of the interaction 
between diabetes and major depressive disorder, 
healthcare policy and practice must give greater 
attention to this relationship. The results of this 
study demonstrate the need for coordinated 
treatment programmes for individuals with both 
disorders.  
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