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CHAPTER 8

DIABETES AND MENTAL HEALTH DISORDERS	
IN ALBERTA

KEY MESSAGES

•	 The prevalence of mental health conditions have increased in the diabetes 
population in the past decade and are much more prevalent than in the non-
diabetes population. 

•	 Affective and anxiety disorders are most common in younger adults with 
diabetes.

•	 Psychotic disorders, due to either organic or non-organic causes, are more 
common in diabetes across all age groups.

BACKGROUND

Mental illness is increasingly being recognized as an important comorbidity in people with 
diabetes. Previous research has demonstrated an increased risk of type 2 diabetes in people 
with a history of depression or depressive symptomatology.(1-4) In a Canadian context, data 
from the province of Saskatchewan demonstrated an increased risk of type 2 diabetes in 
people with depression.(1) Similarly, schizophrenia is considered a risk factor for many 
chronic medical conditions including diabetes. The Canadian Diabetes Association lists 
schizophrenia as a risk factor for diabetes;(5) and observational studies have found the 
prevalence of diabetes to be 2 to 3 times higher in individuals with schizophrenia compared 
to the general population.(5,6) The mechanism behind the increased risk of diabetes in people 
with mental illness is unclear, but may be related to a combination of biochemical changes or 
behavioral symptoms, or even may be due to the medications used to treat mental illness.(7-9)

The combination of comorbid diabetes and mental illness is important because it is 
associated with worse outcomes compared to having diabetes alone. For example, diabetes 
and depression are associated with an increased risk of functional disability, work loss, 
microvascular and macrovascular complications, health care costs and mortality compared to 
those with diabetes alone.(10-15) 

The objective of this chapter is to compare the prevalence of diagnosed mental illnesses in 
people with and without diabetes in Alberta between 1995 and 2005. The mental illnesses 
evaluated in this chapter include affective disorders (e.g., depression), anxiety disorders, 
organic (e.g., dementia) and non-organic psychoses (e.g., schizophrenia), and substance 
abuse disorders. 



116 	 ALBERTA DIABETES ATLAS 2007

CHAPTER 8
DIABETES AND MENTAL HEALTH DISORDERS IN ALBERTA

METHODS

Data from Alberta Health and Wellness (AHW) Physician Claims databases were utilized for 
this analysis. This dataset captures Alberta resident demographic information and mental 
health diagnoses (see Appendix for a listing of all the ICD-9 codes of the mental health 
conditions reported in this chapter). All adult residents of Alberta aged 20 years or greater 
were included in these analyses.

From these data, rates of affective disorders, anxiety disorders, non-organic psychoses, 
organic psychoses and substance abuse disorders for those with and without diabetes were 
calculated. For people with and without diabetes, the number of people with the mental 
health diagnoses of interest (numerator) was divided by the number of people in the province 
or region (denominator), respectively.

Trends over time (1995-2005), as well as regional and age-specific rates for each of the five 
mental health conditions were calculated. Persons with diabetes were identified as described 
in the Methods chapter.

As with other rates in the Atlas, direct standardization was used to adjust rates by age and 
sex for comparisons across time and regions, using the Alberta population according to the 
2001 Canadian Census.

FINDINGS

The age and sex-adjusted prevalence of mental illness was consistently higher in people with 
diabetes compared to people without diabetes. This trend was consistent over the 10 year 
time period examined (1995–2005) for all of the mental illnesses studied.

The age and sex-adjusted rates of affective disorders were higher in people with diabetes over 
the 10-year period from 1995 to 2005 (Figure 8.1). Rates for both groups increased until 2002, 
after which they have decreased. The rates of affective disorders were significantly higher in 
people with diabetes under the age of 50 compared to people without diabetes of the same 
age (Figure 8.2), but the rates were relatively equal for those over the age of 50.
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Figure 8.1  Age and Sex-Adjusted Rates of Affective Disorder, 1995-2005

Figure 8.2  Age-Specific Rates of Affective Disorder, 2005
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Anxiety disorders have a similar relationship as people with diabetes 50 years of age and 
under had higher rates compared to people of the same age without diabetes. The rates of 
anxiety disorders were similar for those over the age of 50 years (Figure 8.3). 

Figure 8.3  Age-Specific Rates of Anxiety Disorders, 2005

People with diabetes were more than twice as likely to have a diagnosis of non-organic 
psychoses compared to people without diabetes; this relationship was consistent over the age 
groups examined, but were more marked in the younger age groups (Figure 8.4). The rate of 
non-organic psychosis increased in general over the past decade, but more importantly, the 
rate increased faster in those with diabetes compared to those without (Figure 8.5). In 2005, 
we observed considerable regional variation of non-organic psychoses in Alberta (Figure 8.6). 
The health regions of Chinook, Capital, and David Thompson had the highest rates of non-
organic psychosis compared to the rest of the province.
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Figure 8.4  Age-Specific Rates of Non-Organic Psychoses, 2005

Figure 8.5  Age and Sex-Adjusted Rates of Non-Organic Psychoses, 1995-2005
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Figure 8.6  Age and Sex-Adjusted Rates of Non-Organic Psychoses by Region, 2005

From 1995-2005, people with diabetes also had much higher rates of organic psychoses than 
people without diabetes, with the differences being more pronounced after the year 2000 
(Figure 8.7). Age and sex-adjusted rates for both those with and without diabetes increased 
over the decade of observation. The ratio of the rates for those with and without diabetes was 
consistent across age groups, however rates for both groups more than tripled in the over 65 
population (Figure 8.8). 

Figure 8.7  Age and Sex-Adjusted Rates of Organic Psychoses, 1995-2005
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Figure 8.8  Age-Specific Rates of Organic Psychoses, 2005

Substance abuse was more common in people with diabetes, although this relationship was 
strongest in those under the age of 50 years (Figure 8.9). The Chinook, Northern Lights, and 
Peace Country health regions had the highest rates of substance abuse disorders (Figure 8.10). 
This relationship between substance abuse and diabetes has remained relatively consistent 
over the past decade (Figure 8.11).

Figure 8.9  Age-Specific Rates of Substance Abuse Disorders, 2005
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Figure 8.10  Age and Sex-Adjusted Rates of Substance Abuse Disorders 	
by Region, 2005

Figure 8.11  Age and Sex-Adjusted Rates of Substance Abuse Disorders, 1995-2005



CHAPTER 8
DIABETES AND MENTAL HEALTH DISORDERS IN ALBERTA

ALBERTA DIABETES ATLAS 2007	 123

DISCUSSION

Consistent with previously published research, prevalence of each of the mental illnesses 
examined were found to be higher in people with diabetes compared to those without 
diabetes. This trend has been consistent over the past decade. Given the increased risk of 
functional disability, complications, healthcare expenditures, and mortality associated with 
diabetes and comorbid mental illness, these results are quite concerning.

Affective and anxiety disorders were more than 30% higher in people with diabetes, however 
the excess was limited to people under the age of 50. This result is similar to previously 
published information from Saskatchewan.(1) As noted earlier, the combination of depression 
and diabetes is associated with poorer adherence and outcomes and increased health care 
costs.(13-15)

The prevalence of organic and non-organic psychoses were more than twice as high in 
people with diabetes. The increased risk of psychoses in diabetes was apparent across all 
ages. It was particularly interesting that the frequency of non-organic and organic psychosis 
increased in the last 5 years of the observation period (2001-2005). Potential mechanisms 
affecting the increased risk of psychoses in diabetes may include the behavioural symptoms 
of psychosis and the medications used to treat psychosis. Atypical antipsychotic agents used 
to treat psychosis have been associated with an increased risk of weight gain, type 2 diabetes, 
hypertension, and dyslipidemia.(9, 16-19) Use of these medications may contribute to the 
relationship between non-organic and organic psychosis and diabetes and is therefore an area 
which requires additional research.

It was also of interest that substance abuse disorders were more common in people with 
diabetes compared to individuals without diabetes. This result may be due to a number of 
reasons. First, non-organic psychosis, like schizophrenia, is a risk factor for diabetes, and 
a large number of people with non-organic psychoses also have comorbid substance abuse 
problems.(20) Second, Aboriginal individuals are at a higher risk of developing diabetes, 
and also have higher reported substance abuse problems compared to the non-Aboriginal 
population.(21,22) This relationship is demonstrated by the higher rates of substance abuse 
in the health regions of Chinook, Northern Lights and Peace Country, which have a large 
First Nations population (Figure 8.10). Again, the issue of comorbid mental illness and 
sociodemographic characteristics associated with these comorbid conditions are topics 
requiring further research.

In summary, people with diabetes are more likely to also have affective disorders, anxiety 
disorders, organic and non-organic psychoses, and substance abuse disorders compared to 
their non-diabetic counterparts. Given the increased prevalence of mental illness in people 
with diabetes, research and health care interventions should focus on strategies to minimize 
complications and mortality in this population.



124 	 ALBERTA DIABETES ATLAS 2007

CHAPTER 8
DIABETES AND MENTAL HEALTH DISORDERS IN ALBERTA

References 
	 1.	 Brown LC, Majumdar SR, Newman SC, Johnson JA. History of depression increases risk of diabetes in younger adults. 

Diabetes Care 2005;28:1063-1067.

	 2.	 Arroyo C, Colditz GA, Hu FB, et al. Depressive symptoms and risk of type 2 diabetes in women. Diabetes Care 
2004;27:129-133.

	 3.	 Everson-Rose SA, Torrens JI, Meyer PM, et al. Depressive symptoms, insulin resistance, and risk of diabetes in women at 
midlife. Diabetes Care 2004;27:2856-2862.

	 4.	 Hill Golden S, Paton Sanford C, Williams JE, et al. Depressive symptoms and the risk of type 2 diabetes. Diabetes Care 
2004;27:429-435.

	 5.	 Canadian clinical practice guidelines for the prevention and management of diabetes in Canada. Canadian Journal of 
Diabetes 2003;27(Suppl 2):S1-S152.

	 6.	 Dixon L, Weiden P, Delahanty J, et al. Prevalence and correlates of diabetes in national schizophrenia samples. Schizophr 
Bull 2000;26:903-912.

	 7.	 Talbot F, Nouwen A. A review of the relationship between depression and diabetes in adults: is there a link? Diabetes Care 
2000;23:1556-1562.

	 8.	 Brown ES, Varghese FP, McEwen BS. Association of depression with medical illness: does cortisol play a role? Biol 
Psychiatry 2004;55:1-9.

	 9.	 Lieberman JA, Stroup TS, McEvoy JP, et al, for the Clinical Antipsychotic Trials of Intervention Effectiveness 
(CATIE) Investigators. Effectiveness of antipsychotic drugs in patients with chronic schizophrenia. N Engl J Med 
2005;353:1209‑1223.

	 10.	 Egede LE. Effect of depression on work loss and disability bed days in individuals with diabetes. Diabetes Care 
2004;27:1751-1753.

	 11.	 Black SA, Markides KS, Ray LA. Depression predicts increased incidence of adverse health outcomes in older Mexican 
Americans with type 2 diabetes. Diabetes Care 2003;26:2822-2828.

	 12.	 Finkelstein EA, Bray JW, Chen H, et al. Prevalence and costs of major depression among elderly claimants with diabetes. 
Diabetes Care 2003;26:415-420.

	 13.	 Egede LE, Zheng D, Simpson K. Comorbid depression is associated with increased health care use and expenditures in 
individuals with diabetes. Diabetes Care 2002;25:464-470.

	 14.	 de Groot M, Anderson R, Freedland K, et al. Association of depression and diabetes complications: a meta-analysis. 
Psychosomatic Medicine 2001;63:619-630.

	 15.	 Zhang X, Norris SL, Gregg EW, Cheng YJ, Beckles G, Kahn HS. Depressive symptoms and mortality among persons with 
and without diabetes. American Journal of Epidemiology 2005;161:652-660.

	 16.	 Lindenmayer JP, Czobor P, Volavka J, et al. Changes in glucose and cholesterol levels in patients with schizophrenia treated 
with typical or atypical antipsychotics. Am J Psychiatry 2003;160:290-296.

	 17.	 Lund BC, Perry PJ, Brooks JM, et al. Clozapine use in patients with schizophrenia and the risk of diabetes, hyperlipidemia, 
and hypertension: a claims-based approach. Arch Gen Psychiatry 2001;58:1172-1176.

	 18.	 Meyer JM. A retrospective comparison of weight, lipid, and glucose changes between risperidone- and olanzapine-treated 
inpatients: metabolic outcomes after 1 year. J Clin Psychiatry 2002;63:425-433.

	 19.	 Newcomer JW, Haupt DW, Fucetola R, et al. Abnormalities in glucose regulation during antipsychotic treatment of 
schizophrenia. Arch Gen Psychiatry 2002;59:337-345.

	 20.	 Barry KL, Fleming MF, Greenley J, Widlak P, Kropp S, McKee P. Assessment of alcohol and other drug disorders in the 
seriously mentally ill. Schizophr Bull 1995;21:313-321.

	 21.	 First Nations Regional Longitudinal Health Survey (RHS) 2002/03 - Results for adults, youth and children living in First 
Nations communities. First Nations Centre, National Aboriginal Health Organization, 2005. Available from:  
www.naho.ca/firstnations/english/documents/RHS2002-03TechnicalReport_001.pdf

	 22.	 Anderson J, McEwan K. Utilization of common analgesic and anxiolytic medications by registered First Nations residents 
of Western Canada. Subst Use Misuse 2000;35:601–16.



CHAPTER 8
DIABETES AND MENTAL HEALTH DISORDERS IN ALBERTA

ALBERTA DIABETES ATLAS 2007	 125

APPENDIX

Alberta Physician Claims Data

Diagnosis ICD-9-CM Description

Affective disorders 296.X Affective psychoses

300.4 Neurotic depression

301.1 Affective personality disorder

309.0 Brief depressive reaction

309.1 Prolonged depressive reaction

311 Depressive disorder, not elsewhere classified

Anxiety disorders 300.X Neurotic disorders 
(exclude 300.4- Neurotic depression)

308.X Acute reaction to stress

Non-organic Psychoses 295.X Schizophrenia

297.X Paranoid states (Delusional disorders)

298.X Other non-organic psychoses

Organic Psychoses 292.X Drug psychoses

293.X Transient organic psychotic conditions

294.X Other organic psychotic conditions (chronic)

Substance Abuse disorders 291.X Alcoholic psychoses

292.X Drug psychoses

303.X Alcohol dependence syndrome

305.2-305.9 Non-dependent abuse of drugs


