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Diabetes—Its Major Forms, Treatments and Impact on Lifestyle

Diabetes mellitus can refer to any 1 of a series of metabolic disorders having a common 

feature of inadequate insulin production capable of maintaining appropriate glycemic levels 

(1). Type 2 diabetes mellitus (T2D) represents the most common form of the disease, 

affecting some 90% to 95% of those diagnosed with the disorder (1). With rising rates of 

obesity, a diagnosis of T2D increasingly occurs in adolescents and early adulthood (1), but 

largely remains a disease of adults. In contrast, type 1 diabetes mellitus (T1D) is an 

autoimmune disorder in which the body’s immune system destroys the insulin-producing 

beta cells, rendering a situation in which individuals become dependent on lifelong 
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exogenous insulin replacement (2). Once thought a disease largely of “juveniles” (i.e. 

children and adolescents), thanks to improvements in diagnostic tools and disease 

definitions, T1D can be diagnosed in persons of any age (2).

Successful integration of lifestyle modifications, technologies and pharmacologic treatments 

have shown remarkable success in achieving metabolic goals of improved care. Recent data 

suggest that these new treatment regimens have led to marked reductions in the frequency of 

most disease-related complications historically ascribed to the disorder, including 

retinopathy, nephropathy and neuropathy (3,4). However, even with improvements in 

diabetes management, the emotional and psychological burden of diabetes is often not 

focused on or considered. The aim of this report was to provide an overview of some of the 

evidence related to unacceptably high suicide rates in people with diabetes mellitus and to 

outline some of the key associated challenges.

The Challenges of Living With Diabetes

Without question, diabetes mellitus is a psychologically demanding chronic disease (4). 

People with diabetes live daily with issues related to dietary management, exercise, 

pharmacologic intervention, self-monitoring of glucose as well as psychological and 

behavioural management. Indeed, the status of glycemic control and one’s ability to achieve 

it may significantly affect the psychosocial responses of patients to diabetes (5). This 

challenge, along with the delivery of appropriate care, is often not limited to the patients 

themselves, but extended to family members, coworkers, teachers and other associated 

individuals. Thus, collectively creating an environment poised for depression by way of 

questions of self-worth (6), strength of relationships (7), fear for the future (8) and potential 

for employment and educational opportunities (9), and more.

An Intolerable Burden

A systematic review by Pompili et al (5) showed that individuals with T1D and T2D have 

nearly a doubled risk of suicide compared with the general population. In addition, diabetes 

is known to be associated with greater suicidal ideation, with increased levels of 

hopelessness and higher rates of depression (5). The World Health Organisation has 

estimated the number of suicide attempts is at least 20-fold higher than the number of 

recorded deaths among those with diabetes (10).

There are also associated financial consequences. Specifically, there were 44,965 suicides in 

the United States in 2016, costing $11.8 billion in lost productivity (11,12), even before 

including the cost of emergency room visits for nonsuicidal intentional selfinjury (ISI). 

Hence, the financial impact of such high numbers of suicides in people with diabetes on 

such figures would appear clear. Moreover, suicidal incidents increased dramatically by 42% 

between 2001 and 2016 (13). The impact of diabetes is not limited to suicides alone as 

nonsuicidal self-injuries, such as cutting, burning, head-banging, scratching, asphyxiation, 

poisoning and self-hitting, must also be considered (14,15). Of the annual 800,000 suicide 

deaths worldwide, half exhibited prior ISI (16).
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When focusing on T1D, it is evident that the high suicide risk is present across ethnic 

groups. Also, T1D patients have been reported to be 3- or 4-fold more likely to attempt 

suicide than those without diabetes (13.3% vs 3.5%) (17). Studies in youth and adults 

showed higher rates of depression among those with T1D vs those without (18–22). 

Presence of depressive symptoms in individuals with T1D is associated with worse glycemic 

control (21,22) and increased emergency room visits and hospitalizations in youth with T1D 

compared to those without depressive symptoms (22,23). Risks of ISI for those with T1D 

are approximately doubled (24–27).

Unfortunately, there is also evidence to suggest that the rates of suicide are grossly 

underestimated in diabetes patients due to poor coding and reporting. Many of the national 

systems for suicide prevention surveillance (10) include data coded using the International 
Classification of Diseases (15). The ICD, maintained by the World Health Organisation, 

provides an international standard for classification of diseases and medical conditions. 

Hedegaard et al (15) explained some of the issues related to documentation and coding 

(Table 1).

Furthermore, industry coding schemes may not accurately reflect suicide or ISI. The 

Medical Device Reporting regulation (21 CFR Part 803) (28) contains mandatory 

requirements for manufacturers, importers and device user facilities to report certain device-

related adverse events and product problems to the United States Food and Drug 

Administration. Manufacturers are required to report to the Food and Drug Administration 

when they learn that their devices may have caused or contributed to a death or serious 

injury. However, it is possible that a suicide is entirely unrelated to the device, but rather that 

the device is simply the mechanism by which the individual took their own life (e.g. insulin 

overdose). The burden of diabetes can be overwhelming for many and the easy availability 

of a potentially lethal drug, such as insulin, provides the opportunity for those so minded to 

take their own life.

Suicidal Risk Factors in Diabetes

Rapid advancements in therapies and technologies for diabetes management are not always 

matched by positive real-world clinical outcomes. Furthermore, the relationship between 

psychological well-being, psychosocial functioning, device use and diabetes is complex and 

multifaceted. In addition, socioeconomic inequalities further compound the challenges in 

terms of inequality and access to such technologies. It has long been argued that those in 

greatest need (i.e. low social position) are least likely to receive appropriate health care (29). 

Several factors have been suggested as to why low social status increases suicide risk. These 

include powerlessness, social exclusion, poor mental health, unhealthy lifestyle, stigma, 

disrespect and more adverse life experiences (30).

More specifically, 4 suicide risk factors have been identified:

1. Pressures within communities, including stigma, poor social cohesion, 

deprivation and lack of safety.

2. Inappropriate reporting and representation of suicidal behaviour in the media.
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3. The quality of response from services, including insufficient focus on the 

prevention, identification, assessment of needs and access to mental health 

treatment.

4. Stress on individuals, including family breakdown, low educational 

qualifications, insecurity of employment and alcohol and substance misuse (30).

In addition to these risk factors, chronic illness, including diabetes, significantly increases 

the risk of suicidal behaviours and completed suicides (30). However, social inequality is 

only 1 important factor. T1D and suicidal vulnerability are also associated with cognitive 

impairments as well as structural and functional changes in the brain (31). This finding 

raises the question of whether shared neurobiologic mechanisms may, in part, explain this 

association. Glycemic dysregulation may reflect impairments in decision-making. For 

example, efficiency in decision-making (as measured by the Iowa Gambling Task [IGT]) 

among teens with T1D represents a neurocognitive risk factor for subsequent glycemic 

dysregulation. Whereas IGT performance was unrelated to glycemic control at baseline, IGT 

total score was related to changes in glycated hemoglobin across time during 1 year of 

follow up (8). Further research demonstrated that poor glycemic control is associated with 

decision-making function according to both behavioural results and brain activity in the 

ventromedial prefrontal and orbitofrontal cortices in patients with T2D (32). 

Disadvantageous decision-making has been reported as a putative endophenotype for suicide 

(33). Decision-making impairments in past suicide attempters have also been demonstrated 

using IGT (34–36). Such actions are prone to heritability (37), occur in a trait-like manner 

and have a neurobiologic substrate, as demonstrated by functional changes in prefrontal 

cortex in patients with history of suicidal act (35,38) and relatives of suicide completers 

(39).

Patients with T1D having experienced severe hypoglycemia within the previous month 

persistently perform more poorly in Stroop Task testing than patients without such a history 

(40). During hypoglycemia, individuals with T1D demonstrate decreased ability with 

“reading” and “colour recognition” in Stroop Task testing, although “interference” scores 

improved (41). A range of executive functions could separate depressed patients from 

healthy controls, but the Stroop Task, which measures inhibition, distinguishes suicide 

attempters from nonattempters (42). In comparison to nonattempters, suicide attempters 

have a poorer interference score—that is, time to read the colour-word interference sheet 

minus time to name the colour of each block sheet (42). As suicidal behaviour/ideation has 

been associated with hyperglycemia (43–45), and hypoglycemia has been associated with 

improvement of Stroop interference, we may expect that hyperglycemia in T1D would 

increase the risk of a suicide attempt by altered executive functions. This possibility deserves 

to be studied.

In addition, the context in which people living with diabetes find themselves cannot be 

underestimated given that the nature of this disorder is innately challenging. Polonsky (46), 

for example, described diabetes distress and burnout as reflecting the capacity of the 

condition “to exhaust, to worry, to frustrate and to expedite personal crises of both body and 

mind.” Furthermore, according to Graham (47), it is feasible that the role of self-harm 

emerges as a transient self-therapy, offering a fleeting, yet powerful, governance of one’s 
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body and emotional state. This glimpse of perceived personal control over an otherwise 

controllable condition presents relief from the relentless demands, stigma and presence of 

diabetes. Graham et al further argue that self-harm’s various putative functions take on new 

meaning and relevance when viewed in the context of the uniquely and uncannily predatory 

disease that is diabetes. Diabetes differs from other health conditions in that it potentially 

brings with it shame, a threat of limited life and disability, alongside time-consuming daily 

tasks and unwelcome health complications. The stigma associated with diabetes has been 

well reported (48). In an attempt to tackle this stigma, new guidelines were introduced in 

2018, entitled “Language Matters.” These guidelines highlighted the importance of the 

language used when speaking with or about people with diabetes. The document provided 

practical examples of appropriate language to encourage positive interactions with people 

living with diabetes and subsequently reduce stigma and lead to positive outcomes (49).

Suicide Attempt Survivor Experiences

Choosing to reveal such a personal event can be a difficult decision. Previous negative 

experiences with disclosure is a prime reason for nondisclosure of current suicidal thoughts 

(50). In addition, perceived disincentives for suicidal ideation disclosure include fear of 

practical implications outside of therapy, such as involuntary hospitalization, over- and 

underreactions, stigma and futility, are all contributing factors to a person becoming less 

likely to ask for help in the future (51). In addition, many suicide attempt survivors worry 

that their disclosure will overwhelm or burden their family members (52).

Beyond the internal factors impacting disclosure, such as discomfort or difficulty finding the 

words, the interpretation or reaction of others included accusations of attention-seeking, 

harsh judgement and stigma (52). Individuals report being extremely good at hiding their 

suicidal ideation from friends and family (52). This results in some support systems being 

unable to recognize symptoms and intervene. Those individuals who do manage to find the 

“right words” report how helpful the experience of sharing had been (52), and some report 

disclosing their stories could help overcome the stigma in their social network.

Overcoming the Challenges of Living With Diabetes and Reducing Suicidal 

Risk

There are examples of routine screening and existing care pathways to combat diabetes 

distress, ISI and suicide, but best practice is isolated and far from common practice. This is 

despite the American Diabetes Association’s recommended screening for psychological 

comorbidities including depression as part of routine care (53,54). A handful of academic 

centres have implemented a suicide risk assessment protocol in their pediatric T1D clinic to 

determine risk level in those with positive suicidal ideation on the depression screen of the 

Patient Health Questionnaire-9. The suicide risk assessment is conducted by a psychologist, 

social worker or physician, and has been found to be feasible to implement in a routine 

clinical setting.

In conclusion, it is clear that a multifaceted approach is required to address this pressing 

public health issue. This report is a call to action to:
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• Urge stakeholders to ensure coding of ISI and suicide are accurately reported. 

Clear guidelines should be developed and implemented across all areas of health 

care, including industry, that include appropriate coding of ISI and suicide. Only 

through accurate measurement can the exact scale be known and enable effective 

mechanisms to improve support available.

• Encourage routine screening for depression and diabetes distress in diabetes care. 

The Patient Health Questionnaire-9 screening tool should be introduced across 

routine clinical care for all patients, on a minimum of an annual basis.

• Encourage conversations around depression/distress/self-inflicted injury 

(including suicide) to reduce stigma and improve opportunities to intervene 

effectively. All health-care professionals should be aware of the increased 

prevalence of ISI and suicide in diabetes. Training should be provided to enable 

health-care professionals to initiate conversations delicately and tactfully around 

this sensitive topic.
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Key Messages

• Suicide prevalence in people with diabetes represents a serious public health 

issue that must be addressed.

• Improved coding of suicide and suicidal attempts is needed to ensure accurate 

reporting of such events.

• Routine screening for psychological well-being for people with diabetes is 

required, as advocated by the American Diabetes Association.
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