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Abstract

Objectives: The purpose of this review is to create awareness of the association between depression and the risk for developing 
diabetes. Methods: Major nursing, health and science databases (PROQUEST, EBSCO, CINHAL, Google scholar) were searched 
to locate articles that can explain the etiology of the association between depression and diabetes and to determine what interventions 
may be available for nurses to utilize reduce the risk of diabetes. 

Results: Interventions that result in lowered glucose levels include lifestyle interventions such as exercise, stress management, and 
psychotherapy to reduce depression that can impact the development of diabetes by improving depression levels. Conclusion: When 
nurses identify that a patient is depressed there is an opportunity to to deliver psychoeducation regarding interventions that serve the 
purpose of reducing depression levels and may simultaneously prevent diabetes through lifestyle interventions. 

Key words: Depression; Diabetes; Prediabetes Diabetes 
Prevention; Lifestyle

Introduction

Diabetes mellitus has long been associated with comorbid 
depression. Once referred to as “sweet sorrow” [1], diabetes was 
defined by the Mid-1600’s physician Thomas Willis who attributed 
diabetes as a disposition of “sadness or long sorrow and other 
depressions” [1]. The association between diabetes and mental 
illness has been recognized for over 350 years [1]. Previously 
thought to be a linear association between diabetes and depression 
depicted as “Both psychological and humoral mechanisms could 
play a role in this apparent increased risk of depression among 
diabetic patients. The clear psychosocial demands and threats 
of this chronic illness are the most obvious likely precipitants of 
psychiatric illness (pp 441)” [2]. Since the time of Sir Willis, 

the knowledge regarding the relationship between diabetes and 
depression has evolved to be more reciprocal than linear with 
emerging evidence that depression itself is an actual predictor to 
the onset of diabetes [3][4]. Identifying depression by being aware 
of the symptoms is an opportunity to discuss the risk for diabetes 
and address lifestyle factors that could positively impact the 
trajectory of both depression and the risk of diabetes. The purpose 
of this paper is to raise awareness of the relationship between 
depression and the risk of diabetes and lifestyle-based prevention. 

Background

People with diabetes are two-to-three times more likely to have 
depression than people without diabetes. With one in five adults 
estimated to be affected by diabetes, the association may even be 
underestimated given that only 25-50% of people with diabetes and 
co-morbid depression receive an initial diagnosis and treatment for 
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their depression [5]. The relative risk of developing diabetes if one 
is depressed is 1.5-2.0 times greater than in those unaffected by 
diabetes [6]. The risk of developing diabetes in those depressed 
is reduced in a stepwise fashion indicating the importance of 
reinforcing modifiable health lifestyle factors in those who are 
depressed [6]. Depression increases the risk of type 2 diabetes 
using Mendelian causal models (odds ratio 1.26) with 36.5% of 
the effect being mediated by body mass index [3]. Recent genetic 
studies have revealed that immune function, tau protein formation, 
and cellular aging have overlapping architecture in both depression 
and diabetes [7]. The age of diagnosis of diabetes is younger 
in those with higher depressive symptoms [8] with depression 
predating diabetes onset by 8-10 years most of the cases studied 
[9]. In one epidemiologic study, hazard ratio analyses showed an 
association between depression and an increased risk of diabetes, 
stratified by depressive symptoms (17% increase), diagnosis (20% 
increase), and antidepressant use (19% increase) [10].

Defining Characteristics of Depression

The American Psychiatric Association defines depression as 
symptoms that last for at least two weeks that represent a previous 
change in one’s functioning that is not otherwise explained by 
a medical condition that mimics depression, such as thyroid 
problems, vitamin deficiencies, or a brain tumor. The symptoms 
include: 1) feeling sad or having a depressed mood; 2) loss 
of interest or pleasure in activities once enjoyed; 3) changes in 
appetite-weight loss or gain unrelated to dieting; 4) trouble 
sleeping or sleeping too much; 5) loss of energy or increased 
fatigue; 6) increased purposeless physical activity (e.g., inability 
to sit still, pacing, handwringing) or slowed movements or speech 
( severe enough to be observed by others); 7) feeling worthless or 
guilty; 8) difficulty thinking, concentrating, or making decision; 
9) thoughts of suicide or death [11]. Asking patients the first two 
questions regarding sadness or loss of interest is predictive enough 
of a diagnosis [12].

Defining Characteristics of Diabetes

The World Health Organization defines diabetes mellitus as 
a chronic, metabolic disease, characterized by elevations of 
blood glucose leading over time to serious damage to the heart, 
blood vessels, eyes, kidneys, and nerves [13]. Type 2 diabetes is 
preventable with policies and practices across whole populations 
that contribute to good health such as regular exercise, healthy 
eating, smoking avoidance, blood pressure, and lipid controlling 
behaviors [13]. The World Health Organization defines overweight 
and obesity as abnormal or excessive fat accumulation presenting 
a health risk. A Body Mass Index (BMI) over 25 is considered 
overweight and a BMI over 30 is considered obesity with a global 
burden of disease [13]. The type 2 diabetes syndrome is largely 

hereditary like depression, with a 26% risk of prediabetes if 
one’s parent had diabetes [14]. Observational studies have even 
shown that in the context of the predisposition for hereditary-
based diabetes, positive affect is shown to be associated with a 
reduced incidence of diabetes development [15]. Approximately, 
12 million people in the United States are at risk for diabetes and 
go unscreened [16]. Screening patients for a fasting glucose or 
glycosylated haemoglobin value can help detect pre-diabetes or 
diabetes [16]. Screening could be offered at the time people are 
identified as being depressed and offered screening with the basis 
being to offer lifestyle interventions such as exercise, such as brisk 
walking shown to treat both depression [17] and hyperglycaemia 
[18].

Pathophysiologic Relationship between Depression and 
Diabetes

Neuroendocrine explanations for a reciprocal association 
between diabetes and depression include hypothalamic-pituitary-
adrenocortical axis dysfunction is hypothesized to be similar in both 
conditions, as evidenced by abnormal cortisol production observed 
in both diabetes and depression [19]. Depression is the cumulative 
result of interactions in the central and peripheral nervous system, 
endocrine system, genetics, and environmental factors [20]. 
The cause of major depression is largely explained by genetics, 
with 30-40% variance, with the remainder by a combination of 
genetic and environmental interactions. Psychosocial factors, 
monoaminergic function, stress hormones, such as serotonin, 
norepinephrine, dopamine, glutamate, and gamma-aminobutyric 
acid, and circadian rhythms are felt to play a role in predicting 
a familial pattern in depression [21]. Other findings associating 
depression onset with inflammation from stress include elevated 
C-reactive protein, tumor necrosis factor alpha, and/or interleukin 
6 elevations [22]. 

The relationship between depression and diabetes is explainable 
by the hypothalmus-pituitary access model of stress hormones 
and its influence on blood glucose control [19]. Norepinephrine 
and epinephrine regulate our stress and fear responses, play a role 
in the emotion of excitement, with regulation of heart rate and 
blood pressure and metabolic rate [23]. Blood glucose changes 
are messaged by the catecholamines facilitating the liver’s release 
of glucose from glycogen stores, via the counterregulatory 
glucagon [24]. Other factors that do not have clear interactions 
relevant to depression may also play a role in Monoamine Oxidase 
Inhibitor (MAO) neurotransmitter function. Insulin growth factor 
1 works with insulin to deliver glucose to muscle and brain 
tissue [24]. Additional factors include, brain derived neuropathic 
factors and vascular endothelial growth factors and fibroblast 
growth factors that help with neurogenesis and maintaining a 
healthy brain structure. Whereas Muscarinic acetylcholine --M3 
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and M5-- antagonists play a role in metabolic dysregulation, 
dyslipidemia and diabetes as seen in the atypical antipsychotics 
[25]. Neurotransmitters play a role in glucose homeostasis [25] 
with Stress hormones play a role in the development of depression 
and are hypothesized with the onset of diabetes.

In populations with diagnosed diabetes, mental health screening 
and treatment are shown to improve diabetes management, disease 
outcomes, and quality-of-life [26]. Glucose metabolism in the 
brain in unipolar depression is reduced in many regions of the 
frontotemporal parts of the brain and this is correlated with the 
degree of hypometabolism and illness severity and is normalized 
with serotonin reuptake inhibitor treatment [27]. Given the 
pervasiveness and complexity of depression in those with co-
morbid diabetes, patient education providers have the potential 
to improve outcomes by integrating best practices from diabetes 
education and mental health counselling fields.

Modifying Risk Factors Associated with Diabetes and 
Depression

Generally, obesity is recognized as modifiable and a leading 
risk factor for the development of diabetes [28]. Diabetes can 
be prevented through lifestyle interventions that reduce BMI 
despite a co-morbidity of depression [29]. There is an opportunity 
for clinicians to deliver targeted psychoeducation to individuals 
with depression to reduce the prospective risk of obesity and 
diabetes. Currently, the National Diabetes Prevention Program 
includes education on stress reduction (https://www.cdc.gov/
diabetes/prevention/lcp-details.html). Stress reduction is known to 
contribute modifiable risk factors for diabetes [30].

Proactive measures to identify and reduce modifiable risk factors 
for the development of diabetes in those affected by depression are 
meaningful. In those affected by depression, targeted interventions 
to reduce obesity could prevent or delay the onset of diabetes 
and would improve health outcomes and reduce the burden on 
public health. Depression is a potentially a modifiable risk factor 
when it is remissible through psychotherapy and pharmacologic 
treatment [31]. However, the etiology of the co-morbidity remains 
unconfirmed, and it is unknown if depression management or 
reversal itself can reduce the risk of developing diabetes. A 
modifiable risk factor for diabetes that commonly affects those 
with depression is obesity [28]. It is even possible that factors 
such as anhedonia from depression contribute to less motivation to 
exercise. Nonetheless, we know that lifestyle changes that reduce 
obesity, such as exercise and increased movement positively 
impact depression with a reduction in severity [32]. Exercise has 
been proposed as a prescriptive treatment for both diabetes and 
depression prevention and treatment [33]. Clinicians who care for 
individuals with depression have an opportunity to address risk 
factors for the development of diabetes, such as obesity.

Prediabetes is a syndrome of rising blood glucose above the normal 
range and is largely predicted by being overweight. In fact, the 
Norfolk Diabetes Prevention Study (NDPS), the largest diabetes 
prevention study in the world following the United States Diabetes 
Prevention program study, showed that just a few 2-3 kilograms 
of weight loss reduces the risk of diabetes by 40-47 per cent [34].

Sampson et al. (2020) further showed that hyperglycemia could 
be reduced be it from diabetes or non-diabetes-related causes [34]. 
This is relevant to those on medications to manage depression 
and mood disorders because many have been shown to cause 
hyperglycemia independent of risk for developing diabetes [35]. 
Simple interventions, such as referral to Weight Watchers™ by 
general practitioners was shown to reduce diabetes onset by 1/3 
in one study [36].

Nurses are in a position that could be deemed nonthreatening to the 
patient allowing for consciousness-raising regarding modifiable 
risk factors that pose harm to one’s wellbeing. A patient may 
respond to psychoeducation efforts to address risk by body mass 
index, habitually poor dietary habits and/or lack of exercise within 
the context of routine depression care because there is a pre-
existing authentic and trusting relationship that is presumed to be 
“stigma- free” [37]. Mental health professionals play a significant 
adjunctive psychotherapeutic role for obese individuals when 
dealing with mood disorders, including psychological evaluation 
for disordered eating, body dysmorphic states, the reality of 
weight loss, psychological symptoms that emerge during dieting, 
interventions for pre and post bariatric surgery, cognitive behavioral 
techniques, stimulus control, self-monitoring of lifestyle changes, 
goal-setting, restructuring of negative and self-defeating thoughts, 
and insight oriented therapy for dealing with eating-conflicts, the 
meaning of weight loss, and prejudice [37].

Since the Diabetes Prevention Program (DPP) was first 
implemented by the Center for Disease Control, mental health 
providers have successfully diffused and implemented translatable 
forms of the DPP into mental healthcare settings to prevent 
obesity and diabetes [38]. Generally, interdisciplinary-led weight 
loss interventions in those with serious mental illness is effective 
[39]. In addition, those with serious mental illness receive fewer 
primary care services [40]. Potential benefits of integrating diabetes 
prevention education during episodic mental health care visits 
would include an opportunity for diagnosis, dietary and physical 
activity behavior changes, weight loss, and accurate perceived risk 
for diabetes.

The landmark randomized controlled trial, the Diabetes Prevention 
Program (DPP), conducted across the United States, showed that 
type 2 diabetes could be prevented through intensive diet and 
physical activity and/or pharmacotherapy with metformin. The 



Citation: Scollan-Koliopoulos M and Naturale D (2024) Strategies for Reducing the Risk of Diabetes Associated with Depression. Int 
J Nurs Health Care Res 7:1596. DOI: https://doi.org/10.29011/2688-9501.101596

4 Volume 07; Issue 10

Int J Nurs Health Care Res, an open access journal

ISSN: 2688-9501

program was based on a randomized controlled national trial that 
implemented a lifestyle intervention to increase physical activity 
and improve eating habits [29]. A secondary analysis assessed 
depressive symptoms and antidepressant medication use in 
DPP participants. The DPP concluded that an intensive lifestyle 
intervention did not make depression worse in participants and 
showed a positive psychological impact of intensive efforts to 
prevent diabetes. Those in the DPP who lost some weight and were 
more active had small but significant reductions in depression [29]. 
The DPP did not show a risk of diabetes development in those 
who were on antidepressants. This may mean the relationship 
between depression and eventual diabetes development is not due 
to antidepressants and/or the side effect of weight gain or fatigue. 
Perhaps the relationship between depression and diabetes is more 
intrinsically endocrinologic in nature [41].

A prospective collaborative depression treatment program study 
showed that the 9-year follow-up of the Improving Mood-
Promoting Access to Collaborative Treatment (IMPACT) 
randomized controlled trial showed that depression treatment alone 
does not prevent the onset of diabetes despite reducing depression 
symptoms (adjusted cox proportional hazards model HR=1.18, 
95% CI: 0.61-2.29, p=.616) [42]. This indicates that although 
the relationship of depression is a robust predictor of diabetes 
prevalence, routine treatment for depression alone without an 
established intervention to specifically reduce glucose levels is not 
likely to prevent diabetes [42].

 Most of the diabetes prevention interventions targeting people with 
diabetes have occurred in primary care. For example, Yates, et al. 
(2019) found that the burden of depressive symptoms in primary 
care reduced effects of a physical activity intervention for diabetes 
prevention [32]. When it comes to tailored lifestyle interventions, 
the choice of physical activity walking is low cost, accessible, and 
requires the least supervision. Physical activity is demonstrated 
to improve motor cortex neuroplasticity in depressed individuals 
above and beyond the effects of antidepressants (r=-0.835, p< 
0.001) [43]. 

When it comes to diet and depression, the RAINBOW Randomized 
Clinical Trial showed benefits in reduction of body mass index 
and depression scores were modest after a year-long intervention. 
The intervention was a translation of the Diabetes Prevention 
Program which, included targeting a weight loss of 5-10% through 
healthy dietary changes by reducing calories by 500-1,000 a day 
and adding 150 minutes of moderate intensity activity per week 
(ie. walking) [44]. The study included antidepressant medications, 
which may have made it difficult to detect the effects of the lifestyle 
intervention due to weight gain caused by some medications [44]. 
The comparison was to usual care in those who raise concern 

over antidepressant weight gain, receiving some sort of dietary 
counselling.

A meta-analysis of lifestyle interventions in those with severe 
mental illness revealed a reduction of body mass index by .63 
kg/m² or 2.2 kg with a reduction in waist circumference. Those 
receiving interventions had a 50% likelihood for losing weight 
compared to the control groups [45]. 

The Diabetes Prevention program’s 5-7% weight loss outcome was 
specific to individuals who were over 200lbs at the start of the trial 
[29]. The delay in onset of diabetes with a 5-7% weight loss in the 
Diabetes Prevention Program was 4 years, with 1/3 of participants 
less likely to develop diabetes a decade later. Accordingly, efforts 
to prevent diabetes through modest weight loss in those with 
depression will have meaningful health effects. One five-year 
follow-up study with 432 participants in the FINRISK study (2002) 
on the perceived risks of diabetes and cardiovascular disease did 
not predict body mass index, physical activity, and blood glucose 
levels unless self-efficacy and outcome beliefs were entered into 
the structural equation model [46].

In another study by Imai, Furukawa, & Hayashai, (2017), risk 
perception, self-efficacy, and trust with food habits and physical 
activity of individuals with diabetes showed that risk perception 
could worsen depression and food habits. Whereas self-efficacy 
and trust were more predictive of improved food habits, exercise 
and helped depression levels [47].

Many antidepressants demonstrate glucose lowering capabilities, 
but it is often discussed in the context of medication adjustments 
to prevent hypoglycemia when glucose lowering agents are 
concurrently used. For example, buspirone [48], fluoxetine, 
citalopram, mirtazapine [49], escitalopram [50], and sertraline 
[51] may reduce glucose levels while paroxetine and vilazodone 
increase glucose levels [52]. Tricyclic antidepressants, less often 
used for depression than they are for cyclic vomiting syndrome 
and fibromyalgia and sleep issues, are implicated in weight gain 
and hyperglycemia [53]. Often the antidepressants may increase 
weight, and this may offset indirect glucose lowering effects, so 
close monitoring is necessary to understand the individuals need 
to for glucose control.

Although sleep disorders do not explain the co-occurring 
relationship between depression and diabetes, it is a common 
comorbidity of both conditions [54]. Other lifestyle considerations 
to improve depression and diabetes control include treating 
insomnia, since 77% of people with diabetes have insomnia and 
when treating it with an antidepressant, trazadone, glucose control 
improves [55].
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Risk-reducing lifestyle behaviors to prevent or delay the onset 
of diabetes in high-risk populations is efficacious and effective 
across settings and delivery methods, including group formats, 
technology-based, and by various forms of implementation 
including, through community members [56]. What is less known 
is the degree to which individuals who are affected by depression 
recognize they are at risk for diabetes and the factors that may 
impede their ability to act. Multiple lifestyle factors have been 
associated with depression despite, the fact that depression 
is an independent risk factor for diabetes and that lifestyle is a 
contributing risk factor to diabetes [57]. Lifestyle factors that 
influence depression include, diet, physical activity, sleep, alcohol 
consumption, and smoking [57]. In addition, depression is known 
to adversely affect cognitions, thinking and motivation (the 
necessary prerequisites to behavior change [58].

Conclusion

Depression is a risk factor for diabetes. When identifying people 
with depression nurses can address the concurrent risk of diabetes 
and increase screening potential. Nurses are trusted providers 
to whom patients are likely to disclose stigmatizing conditions. 
Because nurses work across the continuum of mental health and 
physical medical conditions, they are ideal candidates to take 
the lead with addressing the comorbid risk of depression and 
prediabetes. Given that so many factors are interrelated when 
it comes to lifestyle change, depression, obesity, and diabetes, 
it would be important for nurses to intervene to simultaneously 
address the risk of diabetes in those who are depressed. 
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