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Abstract

Introduction: Few studies have evaluated the impact of depression in terms of losses to both
premature mortality and health-related quality of life (HRQOL) on the overall population.
Health-adjusted life expectancy (HALE) is a summary measure of population health that
combines both morbidity and mortality into a single summary statistic that describes the
current health status of a population.

Methods: We estimated HALE for the Canadian adult population according to depression
status. National Population Health Survey (NPHS) participants 20 years and older
(n = 12 373) were followed for mortality outcomes from 1994 to 2009, based on depression
status. Depression was defined as having likely experienced a major depressive episode in
the previous year as measured by the Composite International Diagnostic Interview Short
Form. Life expectancy was estimated by building period abridged life tables by sex and
depression status using the relative risks of mortality from the NPHS and mortality data from
the Canadian Chronic Disease Surveillance System (2007-2009). The Canadian Community
Health Survey (2009/10) provided estimates of depression prevalence and Health Utilities
Index as a measure of HRQOL. Using the combined mortality, depression prevalence and
HRQOL estimates, HALE was estimated for the adult population according to depression
status and by sex.

Results: For the population of women with a recent major depressive episode, HALE at 20
years of age was 42.0 years (95% CI: 40.2-43.8) compared to 57.0 years (95% CI: 56.8-57.2)
for women without a recent major depressive episode. For the population of Canadian men,
HALE at 20 was 39.0 years (95% CI: 36.5-41.5) for those with a recent major depressive
episode compared to 53.8 years (95% CI: 53.6-54.0) for those without. For the 15.0-year dif-
ference in HALE between women with and without depression, 12.3 years can be attributed
to the HRQOL gap and the remaining 2.7 years to the mortality gap. The 14.8 fewer years of
HALE observed for men with depression equated to a 13.0-year HRQOL gap and a 1.8-year
mortality gap.

Conclusion: The population of adult men and women with depression in Canada had sub-
stantially lower healthy life expectancy than those without depression. Much of this gap is
explained by lower levels of HRQOL, but premature mortality also plays a role.

Keywords: life expectancy, healthy life expectancy, mortality, health-related quality of
life, depression

including in Canada.! It is estimated that
over 298 million people worldwide are liv-
ing with depression.? In 2012, about 3.2
million Canadians over the age of 15

Introduction

Depression contributes significantly to the
burden of disease throughout the world,

Highlights

e Men and women in Canada who
have depression live a substantially
higher proportion of their life in an
unhealthy state compared to their
counterparts without depression.

e This gap in healthy life expectancy
between Canadians with and with-
out depression is primarily associ-
ated with losses in quality of life.

* Emotional state, cognitive state and
pain are the key attributes associ-
ated with losses in quality of life for
Canadians experiencing a recent
major depressive episode.

e Based on observations from past
studies of the Canadian household
population, the burden of depres-
sion on healthy life expectancy at a
population level appears to be
greater than that associated with
other chronic conditions such as dia-
betes, hypertension and obesity.

(11.3%) reported having experienced
symptoms consistent with a major depres-
sive episode in their lifetime, while the
prevalence of such an episode in the pre-
vious 12 months was 4.7% in this popula-
tion.> Women and young people aged 15
to 24 years experienced the highest preva-
lence of a 12-month major depressive
episode.?

Depression has an important impact on
health-related quality of life (HRQOL),
functioning, mortality due to intentional
injury and health care utilization.*¢ In
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addition to these direct negative out-
comes, depression has also been demon-
strated to increase risk for coronary heart
disease,” stroke® and cancer’ and a decline
in physical functioning.!® Potential mecha-
nisms for the relationship between depres-
sion and physical disease include immune
and endocrine dysregulation and inflam-
matory processes.!! Depression has also
been associated with an increased risk of
mortality in general community popula-
tions, as well as in patient populations
with chronic illnesses such as coronary
heart disease, cancer, diabetes and
stroke." There are likely reciprocal effects
between depression and disease, with
depression being a risk factor for, and a
sequela of, disease."

Summary measures of population health
using the Global Burden of Disease meth-
odology!''*"!> have ranked depression very
high on the list of health conditions con-
tributing to the global and national bur-
den of disease, particularly in terms of
losses due to disability. Major depressive
episode is the second leading cause of
years lived with disability globally! as well
as in the United States,’? the United
Kingdom," China' and Canada."

Less well documented is the association of
depression with life expectancy and
healthy (or disease-free) life expectancy.
Understanding both life expectancy and
healthy life expectancy among people
who have depression will help to better
characterize its disease burden. A recent
systematic review and meta-analysis!®
concluded that people living with a mood
disorder have a mortality rate twice as
high as those without a mood disorder,
and potential years of life lost due to men-
tal disorders ranged from 1.4 to 32 years,
with a median of 10.1 years. Jia et al.”
reported that adults living with depression
in the United States experienced a 28.9
year loss of quality adjusted life expec-
tancy (QALE) at age 18 compared to those
without depression. Results from the few
existing studies on healthy or disease-free
life expectancy and depression are not
consistent.’®?* A number of these studies
are restricted to older adults and thus can-
not be generalized to the entire popula-
tion. These studies also use a measure of
functional health restricted to activities of
daily living, which do not consider attri-
butes such as pain, emotion and
cognition.
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The objective of our study was to estimate
period life expectancy (LE) and health-
adjusted life expectancy (HALE) of
Canadian adults (aged 20 years and older)
according to depression status. Note that
the period approach to estimating LE and
HALE adopted in this paper is a summary
measure of population health for a given
period. Period life expectancy estimates
the hypothetical life expectancy of an indi-
vidual were they to experience the age-
and sex-specific mortality rates in a given
period. This should not be confused with
projected life expectancy based on model-
ling or cohort life expectancy based on the
actual mortality experience of a specific
cohort. In a similar fashion, period HALE
is a hypothetical estimate reflecting an
individual’s healthy life expectancy were
they to experience the age- and sex-
specific mortality and age- and sex-
specific HRQOL levels at a given point in
time.

These estimates are useful to better under-
stand the population health impact of a
condition. They are also useful for inform-
ing policy and programs, and for making
decisions about the relative burden of spe-
cific health conditions. Because of the var-
ied course of depression, with both
chronic and episodic cases included in the
population studied, the estimates in this
study should not be applied to predict the
expected health course of any individual.

Methods
Data sources

To estimate HALE, several types of data
are necessary: all-cause mortality rates by
depression status, depression prevalence
and HRQOL estimates by depression sta-
tus. All-cause mortality rates for the
Canadian adult population with and with-
out depression were estimated based on a
methodology that partitions rates for total
population into mortality rates by disease
categories using a mortality relative risk
or hazard ratios and a prevalence of those
categories. The methodology is described
in detail in our previous study.*

We used data from the following three
sources:

e National Population Health Survey
(NPHS), for estimating mortality haz-
ard ratios (HRs) by depression status;

® Canadian Community Health Survey
(CCHS), for estimating depression prev-
alence and HRQOL by depression sta-
tus; and

e (Canadian Chronic Disease Surveillance
System (CCDSS), for actual age- and
sex-specific all-cause mortality rates in
the Canadian population, which were
then partitioned into those associated
with depression and those not associ-
ated with depression, based on the
mortality HR estimated using the NPHS
and depression prevalence estimated
from CCHS.

The NPHS is a longitudinal survey con-
ducted by Statistics Canada of 17276
Canadians of all ages living in households
in the 10 provinces. The NPHS has a
biennial follow-up spanning the years
1994/95 to 2010/11 and includes death
clearance against the Canadian Mortality
Database.”? These data were used to esti-
mate mortality HR associated with depres-
sion required for estimating all-cause
mortality rates for people with and without
depression. Our study population at base-
line included 12 373 participants aged 20
years and older.

The CCHS is an annual cross-sectional
survey, conducted by Statistics Canada, of
a sample of approximately 65000 Can-
adians aged 12 years and older living in
households in the provinces and territo-
ries.? Our study used a two-year CCHS
sample (2009-2010) and included 103 815
participants aged 20 years and older. We
used these data to estimate the prevalence
of depression, as well as to attribute
depression status in estimating all-cause
mortality rates (see “Analysis” section for
more detail). We also obtained Health
Utilities Index (HUI) scores by depression
status from the CCHS. We estimated
depression prevalence and HUI scores
from the CCHS because the data were
more recent, and the larger sample size
allowed for more accurate estimation of
depression and HUI scores.

We used CCDSS all-cause mortality data
for the period of 2007-2009 in the study.
The CCDSS collects administrative data
that include death and population counts
by sex and five-year age groups for all
residents of all ages in all provinces and
territories, who use the public health care
systems. Both mortality and population
size information come from provincial
and territorial health insurance databases
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that cover about 97% of the Canadian
population. Data are collected from all
Canadian provinces and territories and
summarized by the Public Health Agency
of Canada.**

Measures

Depression is measured in the CCHS and
NPHS using the Composite International
Diagnostic Interview Short Form (CIDI-SF)
instrument. The CIDI is a structured diag-
nostic interview, based on diagnostic cri-
teria from the International Classification
of Diseases (ICD-10) and the Diagnostic
and Statistical Manual of Mental Disorders
(DSM-IV), that is administered by trained
interviewers. The short form of the
Interview is based on a subset of CIDI
questions that could still reliably repro-
duce prevalence estimates.?”> The CIDI-SF
interview produces scores that give pre-
dicted probabilities of depression. For this
study, respondents with a predicted prob-
ability of 0.9 and above were considered
to have experienced a major depressive
episode during the previous year. The
CIDI-SF was optional content on the
2009-2010 CCHS, and not all provinces
and territories chose to include this mod-
ule. Estimates of depression are based on
partial provincial and territorial coverage
that includes five provinces (Prince
Edward Island, Quebec, Saskatchewan,
Alberta and British Columbia) and two
territories (Nunavut and Northwest
Territories).

HRQOL is measured using the Health
Utilities Index Mark 3 instrument in the
CCHS. The HUI is a preference-based
measure of HRQOL based on responses to
questions about functioning for the fol-
lowing eight attributes: vision, hearing,
speech, ambulation, dexterity, emotion,
cognition and pain.? Single-attribute util-
ity scores range from 0.0 (lowest level of
functioning) to 1.0 (full functional capac-
ity). The eight attributes are combined
into an overall score that ranges from 1.00
(perfect health) through 0.00 (death) to
—0.36 (the worst possible health state;
from a preference perspective, some
health states are considered worse than
death and are consequently assigned neg-
ative scores). A change of 0.03 or more in
overall HUI scores and 0.05 or more in
single-attribute utility scores is considered
clinically important.”

The HUI has been widely used, and its
validity and reliability in a variety of
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applications is supported.?”?® A study
assessing the sensitivity to depression out-
comes of several multiattribute utility
indexes found HUI to be able to discrimi-
nate well between levels of severity in the
two depression instruments being evalu-
ated.?”® The HUI score is used as a morbid-
ity measure in the estimation of HALE.
Depression typically has a negative impact
on the emotional state, including sus-
tained negative affect and difficulties
experiencing positive affect.*® In order to
assess whether HRQOL differences are
due exclusively to changes in the HUI
emotion attribute, we compared HUI
scores (all ages combined) by depression
status for each of the eight attributes.

Analysis

Relative risks of mortality by depression
status for women and for men were
approximated by HRs. The HRs were esti-
mated by fitting sex-specific discrete-time
proportional models with a complemen-
tary log-log function using the completed
NPHS data. We defined people with
depression as those with a high probabil-
ity (0.9) of having had a major depressive
episode in the 12 months prior to data col-
lection in at least one NPHS cycle, accord-
ing to a method described by Simpson et
al.® The first episode defined a case date.
Respondents were followed up for mortal-
ity events every two years and a variable
for each cycle was included in the model
(cycle 1-cycle 9) as a time-interval mea-
sure. The sex-specific models were
adjusted by age. As the HRs were used to
estimate only all-cause mortality rates
associated with depression, we did not
adjust the models for any other
comorbidities, socioeconomic status or
other determinants of health. Because of
the complex sample design of this survey,
we used the bootstrapping method to cal-
culate variance and produce 95% confi-
dence intervals (CIs) for HR.?? Age- and
sex-specific depression prevalences, required
for decomposing total mortality rates by
depression status, were estimated using
the CCHS 2009-2010. Mean HUI estimates
by age, sex and depression status were
also calculated. Bootstrapping was used to
generate 95% CI.* In our study, total mor-
tality rates by sex and 5-year age groups
were estimated from CCDSS data for the
period of 2007-2009. In this study, age-
and sex-specific mortality rates for people
with depression and for those without
depression were estimated by decompos-
ing mortality rates for the total population

following the methodology we described
in our previous study.?

We used the Chiang method?? to generate
period (2007-2009) sex-specific abridged
life tables by depression using 14 standard
age groups (20-24, 25-29, ..., 80-84, = 85
years). The Gompertz function was used
to provide an accurate estimate of LE for
the last open-ended 85-years-plus age
interval in order to close the life table, as
described by Hsieh.*® The modified
Sullivan method** was used for HALE esti-
mation. According to this method the
“life-years lived” was adjusted by the HUIL.

L, =L *HUI,

where L'X is adjusted life-years lived in
age-interval x, L _is life-years lived in
age-interval x and HUI_is Health Utilities
Index Mark 3 for people in age-interval x.

The variance of LE and HALE was esti-
mated using bootstrap methodology.
Statistics Canada’s surveys provide 500 boot-
strap weights for variance estimation to
account for complex survey designs.?*%
Using those weights, 500 sets of HR esti-
mates from NPHS and 500 sets of preva-
lence of depression and HUI estimates
from CCHS were generated and all unique
combinations of those estimates used to
obtain mortality rates to build 250 000 life
tables by depression and sex. This allowed
estimating LE and HALE variance, build-
ing ClIs around point estimates and con-
ducting z tests to determine the statistical
significance of the differences in LE and
HALE. The 95% CIs were built based on
the normality assumption. Due to the
nature of the study population (adults 20
years and older), LE and HALE results
were estimated at age 20 years and not
birth.

The Arriaga decomposition, or partition-
ing, method* (adapted for the Sullivan
method**) was applied to quantify which
part of HALE differences according to
depression status can be attributable to
differences in premature mortality and
which are attributable to loss of HRQOL
(morbidity). For each age group, the
change in HALE between the comparison
groups is partitioned into the following
components:

L,+L,
AHALE= AMORB + AMORT = "; = AHUI +

HUI, 2+ HUL )
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where AMORB estimates change due to
HRQOL, AMORT estimates change due to
mortality, L , and HUI , refer to the num-
ber of years lived and HUI score respec-
tively for those with depression for
age-interval x, and L, and HUI, refer to
the number of years lived and HUI score
respectively for those without depression
for age-interval x. (More details about
how this methodology is applied to
healthy life expectancy estimations can be
found elsewhere.?'3¢)

Results

Table 1 shows the demographic character-
istics of the participants in the NPHS and
CCHS, the two national health surveys
that we used for this study. The preva-
lence of major depressive episode in our
study population (2009/10) was 5.5%
(6.7% for women and 4.2% for men;
results not shown).

Based on analysis of the NPHS data, there
were 2154 deaths over the 16-year follow-
up period. Mortality risk was significantly
higher for those who experienced a major
depressive episode (age-adjusted HR = 1.43;
95% CI: 1.22-1.68). This significant risk
persisted when we restricted analyses to
women only (age-adjusted HR = 1.55;
95% CI: 1.28-1.87), while the risk for
men was nonsignificant (age-adjusted
HR = 1.28; 95% CI: 0.98-1.68) (data not
shown).

Unadjusted HRQOL values (as measured
by HUI scores) varied by age, sex and
depression status (see Table 2). HUI scores
were considerably lower in all age groups
for men and women who had experienced
a major depressive episode during the pre-
ceding 12 months compared to those who
had not experienced such an episode.
According to definitions of disability cate-
gories based on global HUI scores devel-
oped by Feng et al.,*” men and women

TABLE 1
Demographic characteristics of survey participants, NPHS 1994/95 and CCHS 2009/10

Characteristics

NPHS 1994/95 CCHS 2009/10

Age, mean (range) in years
Sex,* % (95% CI)
Male
Female
Marital status,’ % (95% Cl)
Married/common-law
Single/widowed/divorced/separated
Highest level of education,® % (95% CI)
Less than high school
High school graduation
Post-secondary graduation
Depression,? % (95% CI)
Yes
No

Depression® in at least one cycle (1994-2008),
% (95% CI)

Yes
No

45 (20-100) 47.5 (20-102)

48.6 (48.3-48.9)
51.4 (51.1-51.7)

49.1 (49.1-49.1)
50.9 (50.9-50.9)

68.3 (67.3-69.3)
31.7 (30.7-32.7)

65.7 (65.1-66.3)
34.3 (33.7-34.9)

25.7 (24.5-26.8)
40.7 (39.5-41.9)
33.6 (32.5-34.8)

14.4 (14.1-14.8)
23.7 (23.3-24.2)
61.8 (61.3-62.4)

NA 5.5 (5.2-5.9)
NA 94.5 (94.1-94.8)
4.7 (4.4-4.9) NA
95.3 (95.0-95.6) NA

Abbreviations: CCHS, Canadian Community Health Survey; CIDI-SF, Composite International Diagnostic Interview Short Form;

NA, not applicable; NPHS, National Population Health Survey.
a1 =12 373 (NPHS); n = 103 815 (CCHS).
bn =12 371 (NPHS); n = 103 636 (CCHS).
©n =12 347 (NPHS); n = 101 783 (CCHS).

4 Based on responses to CIDI-SF, indicative of having experienced a major depressive disorder in the previous year.

n = 3501 (NPHS); n = 48 355 (CCHS).
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with depression experienced on average
moderate disability (HUI < 0.89) at all
age groups, whereas only older (= 55
years) men and women without depres-
sion fell into this category. Similarly, men
with depression on average experienced
severe disability (HUI < 0.70) at age 40
years while women experienced this at
age 45 years; average HUI scores for men
and women without depression did not
drop below this threshold at any age
group in our study.

An assessment of each of the eight HUI
attributes by sex (all ages combined)
showed that depression was associated
with a clinically meaningful lower score
(i.e. a difference of 0.05 or higher) for the
emotion, pain and cognition attributes
(Table 2).

Both LE and HALE for women with
depression were lower than for those
without depression; LE for men with
depression was not significantly lower
whereas HALE was (Table 3). LE at age 20
was 4.1 years (95% CI: 1.1-7.1) lower for
women with depression compared to
those without, whereas HALE at age 20
was 15.0 years (95% CI: 13.2-16.8) lower
for women with depression. For men, the
gap in LE at age 20 between those with
and without depression was 2.7 years
(95% CI: 0.0-5.4), whereas HALE at age
20 for men with depression was 14.8 years
(95% CI: 12.3-17.4) lower. LE and HALE
at age 65 were lower for both women and
men with depression. Women with
depression had an LE at age 65 years that
was 3.2 years (95% CI: 1.8-4.6) lower and
a HALE at age 65 that was 6.7 years (95%
CI: 5.3-8.1) lower than women without
depression. LE at age 65 years for men
with depression was 2.1 years (95% CI:
0.1-4.1) lower than that of men without
depression. HALE at age 65 years was 6.0
years (95% CI: 3.8-8.2) less for men with
depression compared to those without
depression.

An assessment of the individual contribu-
tion of loss of HRQOL and premature mor-
tality to differences in HALE at age 20
indicated that, for the 15.0-year difference
in HALE between women with and with-
out depression, 12.3 years could be attrib-
uted to HRQOL losses and the remaining
2.7 years to mortality losses. The 14.8
fewer years of HALE for men with depres-
sion equated to a 13.0-year HRQOL gap
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TABLE 2

Average Health Utilities Index score (95% CI)

Health-related quality of life status by sex, age, HUI attribute and depression status?, Canada, 2009/10

Women without
depression

Women with depression

Men without depression

Men with depression

Age group (years)
20-24

0.93 (0.92-0.94)

0.82 (0.77-0.87)

25-29 0.94 (0.93-0.95) 0.81 (0.76-0.85)
30-34 0.93 (0.93-0.94) 0.74 (0.65-0.84)
35-39 0.93 (0.92-0.94) 0.74 (0.64-0.84)
4044 0.91 (0.90-0.92) 0.73 (0.68-0.78)
4549 0.91 (0.89-0.92) 0.63 (0.54-0.71)
50-54 0.90 (0.89-0.91) 0.69 (0.63-0.75)
55-59 0.88 (0.87-0.89) 0.71 (0.65-0.77)
6064 0.88 (0.87-0.89) 0.68 (0.62-0.75)
65-69 0.87 (0.86-0.88) 0.59 (0.49-0.69)
70-74 0.86 (0.85-0.88) 0.67 (0.58-0.77)
75-79 0.81 (0.78-0.83) 0.66 (0.54-0.78)
80-84 0.79 (0.77-0.82) 0.48 (0.16-0.81)
= 85 0.72 (0.69-0.75) 0.52 (0.37-0.67)

HUI attribute

Vision 0.99 (0.99-0.99) 0.99 (0.98-0.99)
Speech 1.00 (1.00-1.00) 1.00 (1.00-1.00)
Pain 0.97 (0.97-0.97) 0.92° (0.91-0.93)
Mobility 0.99 (0.99-0.99) 0.99 (0.98-0.99)
Hearing 1.00 (1.00-1.00) 1.00 (1.00-1.00)
Emotion 0.99 (0.99-0.99) 0.94" (0.93-0.95)
Dexterity 1.00 (1.00-1.00) 1.00 (1.00-1.00)
Cognition 0.98 (0.98-0.98) 0.93" (0.92-0.94)

0.93 (0.92-0.94)
0.93 (0.92-0.94)
0.93 (0.92-0.94)
0.93 (0.92-0.94)
0.91 (0.89-0.92)
0.92 (0.90-0.93)
0.91 (0.90-0.91)
0.88 (0.87-0.89)
0.90 (0.89-0.91)
0.88 (0.87-0.89)
0.87 (0.85-0.88)
0.83 (0.81-0.85)
0.79 (0.76-0.82)
0.74 (0.70-0.78)

0.99 (0.99-0.99)
1.00 (1.00-1.00)
0.98 (0.97-0.98)
1.00 (1.00-1.00)
1.00 (1.00-1.00)
0.99 (0.99-0.99)
1.00 (1.00-1.00)
0.98 (0.98-0.98)

0.74 (0.65-0.83)
0.81 (0.76-0.87)
0.78 (0.71-0.85)
0.80 (0.74-0.87)
0.68 (0.60-0.77)
0.67 (0.58-0.76)
0.66 (0.59-0.73)
0.59 (0.49-0.70)
0.62 (0.52-0.72)
0.60 (0.49-0.71)
0.63 (0.45-0.81)
0.69 (0.39-1.00)
0.36 (—0.01-0.73)
0.44 (0.10-0.79)

0.99 (0.99-0.99)
1.00 (1.00-1.00)
0.93" (0.91-0.94)
0.99 (0.98-0.99)
0.99 (0.99-1.00)
0.92° (0.91-0.93)
1.00 (1.00-1.00)
0.93" (0.92-0.94)

Abbreviations: Cl, confidence interval; CIDI-SF, Composite International Diagnostic Interview Short Form; HUI, Health Utilities Index.

Note: Light shading signifies moderate disability (global HUI score of 0.70-0.88); dark shading signifies severe disability (global HUI score < 0.70); no shading represents either no disability

(global HUI score = 1.00) or mild disability (global HUI score = 0.89-0.99).

2 Based on responses to CIDI-SF, indicative of having experienced a major depressive episode in the previous year.

b Clinically meaningful difference in attribute-specific HUI score between those with and without depression.

and a 1.8-year mortality gap (data not
shown).

We found large differences between adult
Canadians with and without depression in
terms of the percentage of their life spent
in an unhealthy state (calculated as [LE -
HALE]/LE; see Figure 1). Both men and
women with depression spent almost
three times as much of their life expec-
tancy at age 20 in poor health when com-
pared to those without depression (31%
vs. 12% for females and 32% vs. 11% for
males). These large differences persisted
across age groups: based on LE and HALE
at age 65, men and women with depres-
sion were still living approximately twice
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as long in poor health as men and women
of the same age without depression (40%
vs. 19% for women and 43% vs. 17% for
men).

Discussion

In this study, we found significantly lower
LE at age 20 for women, and HALE at age
20 for both women and men, among
Canadians reporting symptoms consistent
with a major depressive episode in the
previous 12 months. We found this across
age groups, although gaps in the propor-
tion of life expectancy spent in an
unhealthy state were greater among men
and younger age groups with depression.

Although direct comparisons with other
health problems need to be interpreted
with caution, we found that losses of
HALE associated with depression in the
Canadian adult population were larger
than those observed for obesity class 2
and above,”! and for diabetes and hyper-
tension’ in the same population. In addi-
tion, while those studies found a greater
loss of HALE among women than men,
we demonstrated approximately equal
losses for both sexes.

Our results align with those of Jia et al.,””
who reported a 28.9-year QALE loss at age
18 for adults with depression, which is
substantively larger than the approximately
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TABLE 3
Life expectancy and HALE at age 20-24 and at 65-69, by sex and
depression status®, Canada, 2009/10

Years (95% CI)
Age group, Women Women with Men without Men with
years without depression depression depression
depression

Life 20-24 64.9 60.8 60.4 57.7
expectancy (64.8-65.0) (59.0-62.6) (60.3-60.5) (55.0-60.4)

65-69 22.4 19.2 19.1 17.0
(22.3-22.5) (17.8-20.6) (19.1-19.1) (15.0-19.0)

Health- 20-24 57.0 42.0 53.8 39.0
adjusted life (56.8-57.2) (40.2-43.8) (53.6-54.0) (36.5-41.5)

Sty 65-69 18.1 1.4 15.8 9.8
(17.9-18.3) (10.0-12.8) (15.6-16.0) (7.6-12.0)

Abbreviations: Cl, confidence interval; CIDI-SF, Composite International Diagnostic Interview Short Form; HALE, health-

adjusted life expectancy.

2 Based on responses to CIDI-SF, indicative of having experienced a major depressive episode in the previous year.

15-year loss of HALE at age 20 for adults
with depression that we report. This may
be explained both by real differences in
the health experience of the Canadian and
US populations and by methodological
differences between our studies. More-
over, the hazard ratio for mortality associ-
ated with depression we observed
(HR = 1.43) is somewhat smaller than the
relative risk of mortality of 2.08 for adults

with depression reported in the meta-
analysis by Walker et al.!® Studies of older
adult populations report a lower life expec-
tancy for participants with depression. Both
Chiao et al.'’® and Péres et al.® report life
expectancy at 65 years old as lower by
approximately one year for participants with
depression, whereas Reynolds et al.”? found
that life expectancy at age 70 of individuals
with depression in the absence of other

FIGURE 1
Percentage of life spent in an unhealthy state®, by sex, age and
depression status®, Canada, 2009/10
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Abbreviations: CIDI-SF, Composite International Diagnostic Interview Short Form; HALE, health-adjusted life expectancy;

LE, life expectancy; w/o, without.
2 (LE-HALE)/LE.

b Based on responses to CIDI-SF, indicative of having experienced a major depressive episode in the previous year.
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chronic diseases was reduced by approxi-
mately three years. While these studies
found decreases in health expectancy in
their participants living with depression, the
magnitude of these decreases is less than
we found in our study, except for male par-
ticipants in the Reynolds et al."” study. The
larger differences may be due to the fact
that our measure of HRQOL included attri-
butes not found in the Activities-of-Daily-
Living measure of disability used in those
three studies.

We found that a large portion of the lower
HALE in participants with depression was
due to lower levels in HRQOL. A compari-
son of each HUI attribute (Table 2) dem-
onstrated that, although there is a
clinically meaningful difference between
men and women with and without depres-
sion for the emotion attribute, there are
also meaningful differences for the pain
and cognition attributes. Although the
association between pain and depression
is well documented, the relationship is
complex and causal pathways are not
thoroughly understood: data support both
a model where depression leads to
changes in the individual that increase
their vulnerability to pain, as well as sce-
narios where pain symptoms are a risk
factor for future depression.* Cognitive
dysfunction has also been found in a large
proportion of patients with depression
and has been demonstrated to exist early
on in the course of depression; it may
even precede diagnosis.*

In addition to the expected lower values of
HALE associated with lower HRQOL, we
also found that a considerable amount of
the decrease could be attributed to prema-
ture mortality. While our results found
women demonstrated the largest losses of
life expectancy, other studies on mortality
risk and life expectancy according to
depression status found that men had the
greater mortality risk or loss of life expec-
tancy.!171920 However, most of these stud-
ies tended to focus on elderly or older
adult populations that likely have a differ-
ent risk profile than the full adult popula-
tion. Indeed, Shah et al."! assessed both
sex and age differences in the association
of depression with mortality and found
significant depression-age-sex interac-
tions: mortality risk increased for men as
age increased above 55 years while the
inverse was found for women. Further
study should be undertaken in non-elderly
populations in order to better understand
this phenomenon.
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Strengths and limitations

Our study benefitted from comprehensive
data used to estimate LE and HALE across
the age spectrum of adults in Canada. The
survey data we used are from large, popu-
lation-based samples of the Canadian
household population: the NPHS allowed
us to follow the mortality experience of
over 12 000 adult Canadians for 16 years,
a longer period than any of the other stud-
ies evaluating the association of depres-
sion status with life expectancy and/or
healthy life expectancy.

Our study has several limitations. When
estimating mortality risk, we only consid-
ered the first observed episode of probable
depression based on the CIDI-SF and did
not include depression status at subse-
quent follow-up. This could have led to
misclassification of subjects whose
depression status changed.

The definition of depression used in this
study (predicted probability of major
depressive episode of 0.9) is consistent
with the recommended use of the CIDI-SF
instrument and corresponds to reporting
five to nine symptoms consistent with
depression, including one of two cardinal
symptoms. This measure was developed
for the National Comorbidity Survey in
the United States. A 0.9 predicted proba-
bility is a high threshold that likely results
in more false negatives than false posi-
tives, and thus will underestimate, rather
than overestimate the burden of depres-
sion in Canada.*

The CIDI-SF is an optional item in the
CCHS and, as such, does not include
responses from all Canadian provinces
and territories, which may limit the repre-
sentativeness of our results. We assessed
the impact of the missing jurisdictions
using an earlier CCHS cycle (2000/01) that
included major depressive episode results
for all provinces and territories. Age- and
sex-specific major depressive episode
prevalences from this cycle did not change
appreciably when we removed the juris-
dictions missing from the 2009/10 cycle,
suggesting that representativeness of our
study population was not affected by the
missing jurisdictions. It should also be
pointed out that our measure of depres-
sion, recent major depressive episode,
does not adequately capture losses in
healthy life expectancy specific to longer-
term, chronic depression.
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The CCHS is a household survey, and by
excluding other populations, such as
those living in institutions and long-term
care facilities, it is possible that the preva-
lence of depression does not reflect that of
the entire Canadian population. There
may be differential non-response on the
NPHS and CCHS: people with depression
may be less likely to respond, resulting in
an underestimation of the prevalence of
depression. However, this would mean
that our estimates are conservative, and
that the true burden of depression may be
higher than we report.

Our study aimed to describe the associa-
tion between depression and healthy life
expectancy and did not seek to under-
stand the modifying influence of socio-
economic status or of other health
conditions. However, in describing the
mortality and morbidity of people with
depression, it would be inappropriate to
adjust for comorbid conditions. The influ-
ence on healthy life expectancy of health
conditions that are comorbid with depres-
sion is unclear. While Péres et al.?* only
found significant differences in healthy
life expectancy between those with and
without depression among those reporting
three or more chronic conditions,
Reynolds et al.’® found large, significant
differences in healthy life expectancy
when comparing those with depression to
those without in the absence of chronic
diseases. Further study is needed to deter-
mine the impact of these risk factors and
other potentially positive modifying
effects, such as social participation, on
healthy life expectancy.'®

Finally, the approach to summarizing pop-
ulation health in this study represents the
life and healthy life expectancy experience
by a population at a given point in time,
based on age- and sex-specific mortality
and HRQOL estimates. These period esti-
mates of life expectancy and HALE should
only be interpreted as summary measures
of population health, and not as the life
and healthy life expectancies of any real
individual.

Conclusion

This study demonstrates that, at the
Canadian population level, women who
have recently experienced a major depres-
sive episode have a significantly lower
period life expectancy and HALE at age 20
years than those who have not; for men,
period HALE at age 20 is significantly

lower for those who recently experienced
a major depressive episode. Losses in
HALE due to lower HRQOL are consider-
able and, while not as large, losses due to
increased mortality risk also contribute to
this  difference, particularly among
women. These findings demonstrate a
high burden of depression in the Canadian
population.
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