Canadian
Psychiatric Association

Association des psychiatres

Original Research du Canada

The Canadian Journal of Psychiatry /
La Revue Canadienne de Psychiatrie

Mood Disorders in Late Life: 2020, Vol. 65(9) 630-640

© The Author(s) 2020

A Population-based Analysis of Prevalence,

Article reuse guidelines:

Risk Factors, and Consequences AT S
in Community-dwelling Older Adults

TheCJP.ca | LaRCP.ca
' i ©SAGE
in Ontario:

Troubles de ’lhumeur en age avancé : Une analyse dans

la population de la prévalence, des facteurs de risque

et des conséquences chez des adultes agés vivant en milieu
communautaire en Ontario

Rachel Strauss, BSc(Hons)'®, Paul Kurdyak, MD, PhD***®,
and Richard H. Glazier, MD, MPH"*%¢

Abstract

Objective: Mental health issues in late life are a growing public health challenge as the population aged 65 and older rapidly
increases worldwide. An updated understanding of the causes of mood disorders and their consequences in late life could guide
interventions for this underrecognized and undertreated problem. We undertook a population-based analysis to quantify the
prevalence of mood disorders in late life in Ontario, Canada, and to identify potential risk factors and consequences.

Method: Individuals aged 65 or older participating in 4 cycles of a nationally representative survey were included. Self-report of a
diagnosed mood disorder was used as the outcome measure. Using linked administrative data, we quantified associations between
mood disorder and potential risk factors such as demographic/socioeconomic factors, substance use, and comorbidity. We also
determined associations between mood disorders and 5-year outcomes including health service utilization and mortality.

Results: The prevalence of mood disorders was 6.1% (4.9% among males, 7.1% among females). Statistically significant asso-
ciations with mood disorders included younger age, female sex, food insecurity, chronic opioid use, smoking, and morbidity.
Individuals with mood disorders had increased odds of all consequences examined, including placement in long-term care
(adjusted odds ratio [OR] =2.28; 95% confidence interval [Cl], |.7 ] to 3.02) and death (adjusted OR = 1.35;95% Cl, |.13 to 1.63).

Conclusions: Mood disorders in late life were strongly correlated with demographic and social/behavioral factors, health
care use, institutionalization, and mortality. Understanding these relationships provides a basis for potential interventions to
reduce the occurrence of mood disorders in late life and their consequences.

Abreégé
Objectif : Les questions de santé mentale en 4age avancé sont un probléme croissant de santé publique alors que la population
des 65 ans et plus s’accroit rapidement dans le monde entier. Une mise a jour des connaissances sur les causes des troubles de
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’humeur et leurs conséquences en age avancé pourrait guider les interventions pour ce probléme mal reconnu et sous-traité.
Nous avons entrepris une analyse dans la population afin de quantifier la prévalence des troubles de 'humeur en age avancé en
Ontario, Canada, et de nommer les facteurs de risque potentiels et les conséquences.

Méthode : Les personnes de 65 ans ou plus participant a 4 cycles d’'une enquéte représentative a I’échelle nationale ont été
incluses. L’auto-déclaration d’un trouble de 'lhumeur diagnostiqué a servi de mesure de résultat. A I'aide de données admi-
nistratives couplées, nous avons quantifié les associations entre le trouble de ’humeur et les facteurs de risque potentiels comme
les facteurs démographiques/socio-économiques, I'utilisation de substances, et la comorbidité. Nous avons aussi déterminé les
associations entre les troubles de 'humeur et les résultats a 5 ans, y compris I'utilisation des services de santé et la mortalité.

Résultats : La prévalence des troubles de 'humeur était de 6,1 % (4,9 % chez les hommes, 7,1 % chez les femmes). Les
associations statistiquement significatives avec les troubles de 'humeur étaient notamment un plus jeune age, le sexe féminin,
P'insécurité alimentaire, I'utilisation chronique d’opioides, le tabagisme, et la morbidité. Les personnes souffrant de troubles de
’humeur avaient des probabilités accrues de toutes les conséquences examinées, dont le placement dans des soins de longue
durée (RC [rapport de cotes] ajusté = 2,28; IC [intervalle de confiance] a 95 % 1,71 a 3,02); et la mort (RC ajusté = 1,35; ICa
95 % 1,13 a 1,63).

Conclusions : Les troubles de ’humeur en age avancé étaient fortement corrélés aux facteurs démographiques et sociaux/
comportementaux, a |'utilisation des soins de santé, a I'institutionnalisation et a la mortalité. Comprendre ces relations
constitue une base pour des interventions potentielles en vue de réduire la présence des troubles de ’humeur en age avancé et

leurs conséquences.

Keywords
mood disorders, aging, epidemiology

Introduction

Mood disorders among older adults (those aged 65 or older)
are a burdensome public health issue, leading to psycholo-
gical distress, social isolation, and poorer quality of life."
This issue currently poses increasing concern due to the
rapid growth of the older adult population worldwide. The
global population of older adults is expected to reach
approximately 16% in 2050 compared to 9% in 2018.% Popu-
lations are expected to have increased comorbidities and
dependency as individuals live longer.? Health care systems
may be both unprepared to adequately address these mental
health issues and burdened by this population due to adverse
outcomes that may arise due to mood disorders in late life.
There is a gap in recent knowledge of the scope of mood
disorders among this population, potential risk factors, as
well as the potential consequences for individuals and the
health care system, particularly based on linked population-
based data. Although previous studies have explored
associations between mood disorders and factors such as
comorbidity, there is an opportunity to consider additional
sociodemographic factors.

The 2017 Ontario Action Plan for Seniors released by the
Government of Ontario reported that 7.2% of older adults in
Ontario were considered to have a mood disorder in 2013-
2014.* A 2005 analysis of depression in elderly Canadians
reported prevalence of 2.6% and 4% for major and minor
depression, respectively, based on data from the Canadian
Study of Health and Aging.’ The study reported higher pre-
valence of depression in females compared to males (9.3%
vs. 2.9%) as well as in institutionalized individuals com-
pared to community-dwelling individuals (12.7% vs. 6.0%).

Beyond detrimental effects to the individual, mood dis-
orders in this population can be taxing to the health care
system. Others have evaluated health care utilization within
this population, finding higher cost to health care systems by
depressed individuals compared to nondepressed individu-
als.%, A recent analysis investigated direct costs associated
with depression in Ontario, attributing annual costs of $210
million to those with major depressive disorder.®

We therefore undertook an analysis to (1) determine the
prevalence of self-reported mood disorders diagnosed by a
health professional among the older adult population in
Ontario; (2) analyze risk factors associated with mood dis-
orders; and (3) longitudinally assess consequences of mood
disorders including health care use, long-term care place-
ment, and mortality.

Methods
Setting and Population

Ontario is the most populous province in Canada, with a
population of 13.4 million in 2016.” Older adults are the
fastest aging group in Ontario and are expected to double
from 2.3 million in 2016 to 4.6 million by 2041.°

The study sample of Ontarians was derived from 4 cycles
of the Canadian Community Health Survey (CCHS), a
nationally representative survey of household residents con-
ducted through both telephone and in-person interviews.'°
The survey includes individuals from all provinces aged 12
or older, excluding those living in long-term care, on First
Nation reserves, and individuals serving in the Canadian
Armed Forces.'® Community-dwelling respondents living
in Ontario, interviewed in the 2005, 2007, 2009, and 2011
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cycles aged 65 or older at the interview date were pooled into
the primary cohort. Individuals were excluded if their last
contact with the health system was greater than 8 years prior
to responding to the CCHS.

Information from the CCHS was linked to administrative
databases available through the Institute for Clinical Evalua-
tive Sciences (ICES). Demographic and outcome data were
ascertained from numerous sources including the registry of
individuals residing in Ontario, and health care service data-
bases linked through the Ontario Health Insurance Plan
(OHIP). A complete description of data sets used is provided
in Supplemental Table 1A. These data sets were linked using
unique encoded identifiers and analyzed at ICES. ICES is an
independent, nonprofit research institute whose legal status
under Ontario’s health information privacy law allows it to
collect and analyze health care and demographic data, with-
out consent, for health system evaluation and improvement.

Analysis |: Prevalence of Mood Disorders

We first quantified the prevalence of a self-reported mood
disorder using a measure provided from the four cycles of
the CCHS. Individuals were considered to have a mood dis-
order if they answered yes to the question: “Do you have a
mood disorder such as depression, bipolar disorder, mania,
or dysthymia?” The question is asked in the context of a
condition that is expected to last or has lasted 6 months or
more and was diagnosed by a health professional.!' This
measure of a self-reported health professional-diagnosed
condition was the most appropriate available in all 4 cycles
of the CCHS. For individuals who participated in multiple
cycles, the first cycle of participation was used as their index
interview date.

Analysis 2: Potential Risk Factors

We then performed a cross-sectional analysis to identify
potential risk factors associated with having a mood disor-
der. Baseline characteristics of the population and potential
risk factors for mood disorders were collected. Age was
categorized into 3 groups (65 to 74, 75 to 84, and 85 and
older). Self-reported level of education was categorized into
levels of less than secondary education, some postsecondary
education, and a postsecondary degree or diploma. Income
was reported as quintiles of household income based on the
2006 Canadian census. Immigration status was also ascer-
tained from the CCHS. Marital status was divided into cate-
gories of married/common-law, widowed, or single
(including separated or divorced). Self-reported living situ-
ation was also assessed and dichotomized into lives alone
and lives with another individual.

Factors relating to substance use included in the analysis
were smoking status, alcohol consumption, and opioid use.
Chronic opioid use was defined as 120 or more cumulative
calendar days of filled opioid prescriptions in the year prior
to the index date. Opioid use was restricted to those aged 66

and over, as the Ontario Drug Benefit data set only includes
individuals at age 65. The Johns Hopkins Adjusted Clinical
Group System was used to assign patients to one or more of
32 adjusted diagnosis groups (ADGs).'? Diagnoses within an
ADG are similar clinically and in terms of expected need for
health care.

Health care service use in the previous 2 years of the
index date was investigated descriptively as a factor associ-
ated with mood disorders. This included visits to a psychia-
trist; whether a patient had low, moderate, or high continuity
of care with their primary care physician; and enrollment in a
primary care model. Approximately three-quarters of Ontar-
ians are formally enrolled with a primary care provider, and
approximately one-quarter are enrolled with a provider who
works in an interprofessional Family Health Team. Family
Health Teams include mental health professionals Health
Teams include mental health professionals such as social
workers, psychologists, and a variety of other professionals
practitioners and pharmacists. Factors associated with hav-
ing a mood disorder such as perceived general health, mental
health, and sense of belonging were ascertained from the
CCHS. Detailed descriptions of measures used are listed in
Supplemental Table 1B.

Analysis 3: Consequences of Mood Disorders

Finally, we conducted a longitudinal assessment of health
service utilization, long-term care placement, and mortality
associated with mood disorders. Each individual was fol-
lowed until 5 years after the index interview date. Main
outcomes investigated included general and mental health—
related emergency department visits, general and mental
health-related hospitalizations, admission to long-term care,
and death. Other outcomes included visits to a psychiatrist,
new antidepressant use, and homecare use. Outcome data
were ascertained through linked administrative databases
including Ontario’s health care registry, physician claims,
and hospital and emergency department discharge abstracts
(Supplemental Table 1A).

Statistical Analysis

We used cross-tabulations to quantify the prevalence of
potential risk factors by sex and mood disorder status. Pop-
ulation sizes were reported as an average of the 4 cycles
pooled to provide a more accurate estimate of the actual
population between the years 2005 and 2012. To quantify
crude associations between potential risk factors and mood
disorder, bivariate logistic regression was initially per-
formed. Stratified and nonstratified multivariable logistic
regressions were then performed in an exploratory analysis
to adjust for confounding in males and females. Four models
were constructed, each adding covariates to build on the
previous model. Observations with missing values of
included variables were excluded for the regression analysis,
with the exception of alcohol consumption which had a very
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high proportion of missing responses, and therefore, a cate-
gory for missing responses was added.

Model 1 included age category and sex; Model 2 included
Model 1 variables plus immigration status, level of educa-
tion, income quintile, and food security; Model 3 included
Model 2 variables plus chronic opioid use, smoking status,
and alcohol consumption; Model 4 included Model 3 vari-
ables plus the number of Johns Hopkins ADGs.

Associations between mood disorder and health care use,
long-term care placement, and mortality were also investi-
gated. Crude bivariate logistic regression was performed
along with multivariable models constructed with the same
covariates and in the same fashion as for potential risk factors.

All estimates and confidence limits reported were quanti-
fied using sample weights provided by Statistics Canada. To
account for the complex design of the CCHS, bootstrap sam-
pling weights were applied using balanced repeated replica-
tion. The “pooled approach” of combining multiple CCHS
cycles was used to increase sample size for regression analy-
ses.'? Estimates with coefficients of variation between 16.6%
and 33.3% were flagged with a note of caution due to poten-
tially high levels of error. Cells including estimates with coef-
ficients of variations >33.3% were suppressed due to
unreliability. We performed all analyses using SAS statistical
software (SAS Enterprise Guide version 7.1, SAS Institute,
Cary, NC).

Ethics Approval

ICES is a prescribed entity under section 45 of Ontario’s
Personal Health Information Protection Act. Section 45
authorizes ICES to collect personal health information, with-
out consent, for the purpose of analysis or compiling statisti-
cal information with respect to the management of, evaluation
or monitoring of, the allocation of resources to or planning for
all or part of the health system. Projects conducted under
section 45, by definition, do not require review by a Research
Ethics Board. This project was conducted under section 45
and approved by ICES’ Privacy and Legal Office. The Sun-
nybrook Health Sciences Centre Research Ethics Board
(REB) acts as the REB of record for some ICES studies, and
it has determined that studies that fall under section 45 do not
require REB review and approval.

Results

The average weighted population of the pooled cycles con-
sisted of 1,643,203 individuals, representing the average of
the annual eligible population through the years 2005 to
2012. Baseline characteristics of the population are detailed
in Table 1. Females predominated, accounting for 55% of
the total population. The highest proportion of individuals
were in the youngest age category, with the smallest propor-
tion in the oldest (57.4% aged 65 to 74 and 8.2% aged 85 or
older). A higher proportion of males were married (80.8%)
compared to females (51.7%), with a substantially lower

proportion of males living alone (15.2% vs. 35.2%). There
were low overall proportions of both food insecurity (2.7%)
and chronic opioid use (3.7%), though both were slightly
higher among females compared to males.

A total of 100,174 individuals endorsed having a diag-
nosed mood disorder, with an overall prevalence of 6.1%.
Stratified analyses indicated a higher prevalence of mood
disorder in late life among females (7.1%) compared to
males (4.9%). The overall prevalence of mood disorder
decreased with increasing age, with a prevalence of 6.9%
in those aged 65 to 74, 5.2% in those aged 75 to 84, and 4.2%
in those aged 85 or older.

Baseline frequencies of potential risk factors based on
mood disorder status are detailed in Table 2. The proportion
of individuals with mood disorders was higher in females for
all potential risk factor categories. A higher proportion of
individuals with mood disorders was observed in nonimmi-
grants, those separated, divorced, or single, and those living
alone. A slight drop in the proportion of individuals with
mood disorders was observed in the highest household
income quintile. The proportion of individuals with mood
disorders was almost 3-fold higher among those with food
insecurity compared to those without insecurity (14.8% vs.
5.9%). A relationship of similar magnitude was observed
among chronic opioid users compared with nonchronic users
(16.2% vs. 5.7%). The percentage of individuals with mood
disorders increased with increasing levels of comorbidities,
ranging from 3.8% with 0 to 4 Johns Hopkins ADGs to 8.9%
in those with 10 or more ADGs.

Overall, 3.4% of the cohort had a psychiatrist visit in the
2 years prior to the index interview. Forty percent of individ-
uals with a psychiatry visit reported a diagnosed mood dis-
order. Seventeen percent of the cohort was using an
antidepressant at any point 2 years prior to the interview. Of
these, 23.7% reported a diagnosed mood disorder. The pro-
portion of individuals with mood disorders increased with
decreasing perceived general and mental health in both males
and females. Approximately 12% of those with poor/fair gen-
eral health had mood disorders compared to 3.1% in those
with self-perceived health of very good/excellent. Twenty-
seven percent of those with poor/fair mental health had mood
disorders compared to 3.2% in those with a self-rating of very
good/excellent. Individuals with a stronger sense of belonging
were less likely to have mood disorders (4.6% in those with
strong/somewhat strong sense of belonging vs. 8.6% some-
what weak/very weak sense of belonging).

Figure 1 presents results of the completely adjusted
regression analysis to quantify associations between poten-
tial risk factors and mood disorder (Model 4). Detailed
results of all regression analyses are detailed in Supplemen-
tal Tables 2A and 2B. Statistically significant correlates of
mood disorder in the final adjusted model were age category
(odds ratio [OR] 75 to 84 = 0.72; 95% confidence interval
[CT], 0.60 to 0.85; OR 85+ = 0.53 95% CI, 0.39 to 0.72),
female sex (OR = 1.39; 95% CIL, 1.18 to 1.64), the fourth
income quintile (OR = 1.29; 95% CI, 1.00 to 1.66), food
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Table I. Weighted Population Characteristics, Canadian Community Health Survey, 2005, 2007, 2009, and 201 | Cycles for Those Aged 65

or Older.

Male (n = 738,785)

Female (n = 904,418)

Total (n = 1,643,203)

Age category
65 to 74
75 to 84
85 or older
Immigrant
Marital status
Married/common-law
Widowed
Other
Living arrangement
Lives alone
Income quintile
| (lowest)
2
3
4
5 (highest)
Level of education
Secondary school or less
Some postsecondary education
Postsecondary degree/diploma
Food security
Sometimes or often insecure
Smoker
Average Daily Alcohol Consumption,
median (IQR); mean (SD)
Alcohol consumption
Less than weekly
| to 6 times weekly
Everyday
Any opioid user
Chronic opioid user
JH ADG (comorbidity)
No/low scores (0 to 4)
Moderate scores (5 to 9)
High scores (>10)
Continuity of care
Low
Moderate
High
Enrollment in primary care model
Enrollment in FHT

444,958 (60.2)
244,959 (33.2)
48,868 (6.6)
301,370 (40.8)

597,117 (80.8)
74,561 (10.1)
67,107 (9.1)

112,151 (15.2)

121,499 (16.4)
146,736 (19.9)
148,070 (20.0)
152,644 (20.7)
168,308 (22.8)

309,410 (41.9)
38,180 (5.2)
381,564 (51.6)

44,130 (2.1)
72,224 (9.8)

0 (0 to 0.75); 0.77 (0.09)

178,854 (24.2)
202,389 (27.4)
177,140 (24.0)
161,334 (21.8)
21,366 (2.9)

190,385 (25.8)
359,156 (48.6)
189,244 (25.6)

187,081 (25.3)
58,150 (7.9)
379,446 (51.4)
528,755 (72.3)
118,855 (16.1)

498,448 (55.1)
319,693 (35.4)
86,278 (9.5)
342,336 (37.9)

468,012 (51.7)
326,526 (36.1)
109,880 (12.1)

318,242 (35.2)

179,527 (19.9)
187,222 (20.7)
173,557 (19.2)
184,400 (20.4)
178,037 (19.7)

496,331 (54.9)
41,675 (4.6)
356,420 (39.4)

28,484 (3.1)
82,204 (9.1)

0 (0 to 0.12); 0.35 (0.05)

293,218 (32.4)
168,384 (18.6)
102,271 (11.3)
208,009 (23.0)
39,520 (4.4)

222,359 (24.6)
441,395 (48.8)
240,664 (26.6)

227,861 (25.2)
83,482 (9.2)
476,842 (52.7)
669,814 (74.7)
147,374 (16.3)

943,405 (57.4)
564,651 (34.4)
135,146 (8.2)

643,707 (39.2)

1,065,129 (64.8)
401,087 (24.4)
176,987 (10.8)

430,393 (26.2)

301,026 (18.3)

33,958 (20.3)
321,627 (19.6)
337,044 (20.5)
346,345 (21.1)

805,741 (49.0)
79,856 (4.9)
737,983 (44.9)

44,130 (2.7)
154,427 (9.4)

0 (0 to 0.5); 0.56 (0.05)

472,072 (28.7)
370,773 (22.6)
269,412 (17.0)
369,342 (22.5)
60,886 (3.7)

412,744 (25.1)
800,551 (48.7)
429,907 (26.2)

1,659,764 (25.3)
566,528 (8.6)

3,425,151 (52.1)

1,198,569 (73.6)
266,229 (16.2)

Note. Includes individuals who did not respond yes or no to having a diagnosed mood disorder. Results represent an average of the actual Ontario population
between 2005 and 2012. Column percentages may not sum to 100% due to missing values. IQR = interquartile range; SD = standard deviation; JH ADG =

Johns Hopkins Adjusted Diagnosis Group; FHT = Family Health Team.

insecurity (OR = 2.07; 95% ClI, 1.48 to 2.90), chronic opioid
use (OR =2.32;95% CI, 1.84 to 2.92), smoking (OR = 1.95;
95% CI, 1.50 to 2.52), and increased levels of comorbidities
(5 to 9 ADGs OR = 1.56; 95% CI, 1.23 to 1.99; >10 ADGs
OR = 2.46; 95% CI, 1.97 to 3.08).

Health care service use of the population 5 years post
index interview date is detailed in Table 3. Males and
females were similar regarding general health services use
although a higher percentage of females were admitted to
long-term care (4.4% vs. 6.7%) and had new antidepressant

use (22.3% vs. 34.8%). The proportion of individuals with a
mood disorder using health care services was higher com-
pared to the proportion among individuals without a mood
disorder. For example, 47.5% of individuals with a mood
disorder were hospitalized compared to 35.6% of individuals
without and 53.0% of individuals with a mood disorder
required homecare services compared to 37.8% among those
who did not.

Adjusted logistic regression results quantifying associa-
tions between mood disorder and 5-year outcomes are
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Table 2. Weighted Frequencies Percent with Mood Disorder Based on Potential Risk Factors of Mood Disorder, Canadian Community
Health Survey, 2005, 2007, 2009, and 201 | Cycles for Those Aged 65 or Older.

Percent with Mood Disorder, n (%)

Male (n = 737,774) Female (n = 901,946) Total (n = 1,639,720)

Total with mood disorder 36,029 (4.9) 64,145 (7.1) 100,174 (6.1)
Age category

65 to 74 24,219 (5.4) 40,676 (8.2) 64,896 (6.9)

75 to 84 10,123 (4.1) 19,529 (6.1) 29,652 (5.3)

85 or older 1,687 (3.5) 3,940 (4.6)* 5,627 (4.2)
Immigration status

Nonimmigrant 22,034 (5.0) 42,294 (7.5) 64,328 (6.4)

Immigrant 12,995 (4.7) 21,851 (6.4) 35,846 (5.6)
Marital status

Married/common-law 27,366 (4.6) 30,771 (6.6) 58,137 (5.5)

Widowed 3,100 (4.2) 21,818 (6.7) 24919 (6.2)

Separated/divorced/single 5516 (8.3) 11,529 (10.6) 17,044 (9.7)
Living arrangement

Lives alone 7,067 (6.3) 25,696 (8.1) 32,763 (7.6)

Lives with others 28,962 (4.6) 38,143 (6.5) 67,105 (5.6)
Income quintile

| (lowest) 5,869 (4.8) 13,647 (7.7) 19,516 (6.5)

2 6,781 (4.6) 14,353 (7.7) 21,134 (6.3)

3 7,250 (4.9)* 12,554 (7.2) 19,803 (6.2)

4 8,124 (5.3) 14,044 (7.6) 22,168 (6.6)

5 (highest) 7,810 (4.6) 9,524 (5.4) 17,335 (5.0)
Level of education

Secondary school or less 13,566 (4.4) 35,193 (7.1) 48,759 (6.1)

Some postsecondary education 1,731 (4.5) 3,070 (7.4)* 4,802 (6.0)

Postsecondary degree/diploma 20,135 (5.3) 24,818 (7.0) 44,953 (6.1)
Food security

Secure 33,686 (4.7) 59,373 (6.8) 93,059 (5.9)

Sometimes or often insecure 2,100 (13.4)* 4,447 (15.6)° 6,547 (14.8)
Smoking Status

Nonsmoker 28,513 (4.3) 54,835 (6.7) 83,348 (5.6)

Smoker 7,516 (10.4) 9,310 (11.3) 16,826 (10.9)
Alcohol consumption

Less than weekly 8,561 (4.8) 19,523 (6.7) 28,084 (6.0)

| to 6 times weekly 8,127 (4.0) 9,610 (5.7) 17,737 (4.8)

Everyday 7,048 (4.0) 5,656 (5.5) 12,704 (4.6)
Any opioid user

No 25,497 (4.4) 44,000 (6.3) 69,497 (5.5)

Yes 10,532 (6.5) 20,145 (9.7) 30,677 (8.3)
Chronic opioid user

No 33,026 (4.6) 57,274 (6.6) 90,300 (5.7)

Yes 3,003 (14.1) 6,870 (17.4) 9,874 (16.2)
JH ADGs (comorbidity)

No/low scores (0 to 4) 5,305 (2.8)* 10,415 (4.7) 15,720 (3.8)

Moderate scores (5 to 9) 16,646 (4.6) 29,639 (6.7) 46,285 (5.8)

High scores (>10) 14,078 (7.5) 24,092 (10.1) 38,169 (8.9)
Continuity of care

Low 9,852 (5.3) 15,876 (7.0) 25,727 (6.2)

Moderate 3,340 (5.7) 5,907 (7.1) 9,247 (6.5)

High 18,054 (4.8) 34,725 (7.3) 52,778 (6.2)
Enrollment in primary care model

Yes 26,928 (5.1) 49,190 (7.4) 76,118 (6.4)

No 8,691 (4.3) 14,383 (6.3) 23,074 (5.4)
Enrollment in FHT

Yes 6,068 (5.1) 12,157 (8.3) 18,224 (6.9)

No 29,961 (4.8) 51,988 (6.9) 81,950 (6.0)

Note. JH ADG = Johns Hopkins Adjusted Diagnostic Group, FHT = Family Health Team.
*Values are reported with caution as per Statistics Canada guidelines (“Estimates with coefficients of variation between 16.6% and 33.3% should be accompanied
by a warning to caution users about the high levels of error. Estimates with coefficients of variation higher than 33.3% are deemed to be unreliable”).
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Female vs Male
Immigration Status
Immigrant vs Non-Immigrant
Income Quintile
1vsS
2vs5
3vs5S
dvs S
Education
Secondary or Less vs Post Secondary Degree
Some Post Secondary vs Post Secondary Degree
Food Security
Sometimes/Often Insecure vs Secure
Alcohol Consumption
Less than Weekly vs Everyday
1-6 x Weekly vs Everyday
Not Answered
Chronic Opioid Use
Yes vs No
Smoking Status
Smoker vs Non-Smoker
JHADG
59wvs 0-4
Greater or Equal to 10 vs 0-4

05

Variable
Age
75-84 vs 65-74 —
85+ vs 65-74 D
Sex

1 1 1 1 1 1 1
1 1.5 2 25 3 35 4

Adjusted Odds Ratio

Figure |. Adjusted weighted associations between potential risk factors and mood disorder, Canadian Community Health Survey, 2005,
2007, 2009, and 201 | cycles for those aged 65 or older. JH ADG = Johns Hopkins Adjusted Diagnostic Group.

presented in Figure 2. Detailed results of all health service—
related regression analyses are detailed in Supplemental
Tables 3A and 3B. Individuals with a mood disorder had
increased odds of having all outcomes, with all estimates
statistically significant in the adjusted models. The strongest
associations with having a mood disorder were mental
health—related emergency visits (OR = 3.36; 95% CI, 2.47
to 4.56) and mental health-related hospitalizations (OR =
3.01; 95% CI, 2.23 to 4.07). Individuals with a mood dis-
order had over twice the odds of being admitted to long-term
care (OR = 2.28; 95% CI, 1.71 to 3.02) as well as an
increased odds of dying compared to individuals without a
mood disorder (OR = 1.35; 95% CI, 1.13 to 1.63).

Discussion

We report findings of self-reported, diagnosed mood disor-
ders from a population-based analysis in late life in
community-dwelling adults living in Ontario, Canada. We
found a prevalence of 7.1% among females and 4.9% among
males, and the occurrence of a mood disorder was substan-
tially higher in females for all potential risk factors. Statis-
tically significant correlates of mood disorders included age,
sex, food insecurity, smoking, chronic opioid use, and
comorbidities. We also found that individuals in the second
highest (4th) income quintile had higher odds of having a

mood disorder in late life compared to those in the highest
quintile. Strong associations between health service utiliza-
tion and mood disorder suggest important consequences for
individuals with mood disorders compared to those without.
Overall missingness among responses to survey questions
was low, with the exception of alcohol consumption, where
the proportion of missing responses was high among both
males and females (45% and 37.7%, respectively). Interest-
ingly, when missing was added as a category in regression
analyses, we observed strong correlations with alcohol and
mood disorder. It is possible that individuals not wishing to
share their exposure to alcohol had higher consumption,
potentially providing an explanation for this association.
The self-reported prevalence of mood disorders of 4.9%
among males and 7.1% among females is higher than the
previously reported 12-month prevalence of depression of
approximately 1.4% among males and 1.8% among females
based on the 2012 CCHS Mental Health Survey (using the
World Health Organization Composite International Diag-
nostic Interview 3.0).'* In contrast, the prevalence of depres-
sion in older adults reported in other geographical areas has
be reported to vary significantly from 0.4% in Japan to 35%
in Hong Kong," and a recent systematic review reported a
pooled prevalence estimate of 17.1%.'¢ Heterogeneity
among studies is possibly due to different measures used
to classify cases of depression. A self-reported measure of
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Variable

General Emergency Department Visits —_——

Mental Health-Related Emergency Department Visits -+

General Hospitalizations —_—

Mental Health-Related Hospitalizations L

Admission to Long-Term Care +

Death —_———
| 1 1 1 I I i I 1
1 1.5 2 2.5 3 35 4 45 5

Adjusted Odds Ratio

Figure 2. Adjusted weighted associations between mood disorder and health service utilization outcomes.

a mood disorder diagnosis was used in the present analysis
and is likely more inclusive of milder depressive and bipolar
spectrum disorders. Similar to others’ findings, we found a
decrease in the prevalence of mood disorders with increasing
age'”'® and a lower prevalence among males than females.

Some of the strongest correlates of mood disorders
included food insecurity, chronic opioid use smoking, and
comorbidities. Although food insecurity was infrequent, the
odds of having a mood disorder were high, suggesting sig-
nificant burden on the individual (more often among women
due to an increased prevalence compared to males). The
association between substance use and mood disorders is
supported in previous literature for mood disorder'*'; how-
ever, with the cross-sectional nature of the data available, we
are unable to determine the direction of these relationships.
The burden of comorbidities is a well-known predictor of
mood disorders, such as depression, in older adults, also
supported by our findings.?* Individuals with mood disor-
ders were higher users of health care services, consistent
with previous findings.” A systematic review reported sim-
ilar results of higher service use among depressed individu-
als compared to those not depressed, including rates of
hospitalization of 13% to 39% higher in depressed individ-
uals.” Between 5% and 37% of depressed individuals saw a
psychiatrist compared to 0.2% to 1% among nondepressed
individuals.” Notably, we found strikingly high odds of
adverse direct health-related outcomes such as admission
to long-term care and death in depressed individuals,

adjusted for numerous factors. This finding is in-line with
previous literature reporting odds of death among depressed
individuals to be 1.73 to 4 times higher compared to non-
depressed older adults.?

Policy Implications

The data presented provide correlations between numerous
socioeconomic, lifestyle, and behavioral factors and mood
disorders, along with strong relationships with health care
use, long-term care placement, and mortality. Therefore, we
provide insight into opportunities for interventions to
address mood disorders in late life and potentially prevent
these adverse outcomes. Plausible interventions could be
implemented in the form of secondary prevention (screen-
ing) and treatment options for individuals with mood disor-
ders (such as depression), for example, a combination of
psychotherapy and medication where appropriate.>**> A
study investigating team-based care for the screening and
initial treatment of mood disorders in the primary care set-
ting reported an improvement in the quality of care and
reduction in aspects of health service utilization.*® Integrated
care has been studied specifically in older adults, suggesting
that these models of care can be effective in treating late-life
depression.”” Although current Canadian guidelines do not
advise screening of depression in the primary care setting,
this recommendation is based on low-quality evidence.?®
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Other guidelines recommend screening when appropriate
treatment and follow-up can be assured.*’

Based on our findings, larger-scale interventions may
focus on increased screening of females, those in younger
age categories, and those with comorbidities. Other groups
to potentially target for screening and treatment are those
struggling with food insecurity and those using substances
such as smokers and chronic opioid users.

Limitations

This analysis has limitations. We were restricted in the mea-
sure of mood disorders and potential risk factors due to the
information provided by the CCHS. However, self-reported
medical diagnoses as outcomes have been used previously
and have been evaluated in other contexts with validity.?*=*
Using this measure, however, may have resulted in some
misclassification of individuals as having a mood disorder
or not. Further, associations between exposures and mood
disorders are based on cross-sectional data, and therefore, we
cannot establish that risk factors preceded the outcome. We
also did not account for the possibility that older adults were
less likely to have certain outcomes due to mortality.
Although we were unable to adjust for all important factors
(e.g., changes in social network or functional capabilities),
we present robust estimates adjusted for numerous important
lifestyles and behavioral factors.

Conclusion

Mood disorders in late life remains a prominent public health
concern, affecting at least 6.1% of older adults in Ontario.
Knowledge of demographic, socioeconomic, and behavioral
factors correlates among this population provide a basis for
interventions to address this problem and potentially reduce
its consequences including excessive health care use, long-
term care placement, and mortality.
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