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Background: A diagnosis of depression is common in primary care practices, but data are lacking on the prevalence in Canadian
practices. We describe the prevalence of the diagnosis among men and women, patient characteristics and drug treatment in
patients diagnosed with depression in the primary care setting in Canada.

Methods: Using electronic medical record data from the Canadian Primary Care Sentinel Surveillance Network, we examined
whether the prevalence of a depression diagnosis varied by patient characteristics, the number of chronic conditions and the pres-
ence of the following chronic conditions: hypertension, diabetes, chronic obstructive pulmonary disease, osteoarthritis, dementia, epi-
lepsy and parkinsonism. We used regression models to examine whether patient characteristics and type of comorbidity were associ-

ated with a depression diagnosis.

Results: Of the 304 412 patients who had at least 1 encounter with their primary care provider between Jan. 1, 2011, and Dec. 31,
2012, 14% had a diagnosis of depression. Current or past smokers and women with a high body mass index had higher rates of
depression. One in 4 patients with a diagnosis of depression also had another chronic condition; those with depression had 1.5 times
more primary care visits. About 85% of patients with depression were prescribed medication, most frequently selective serotonin

reuptake inhibitors, followed by atypical antipsychotics.

Interpretation: Our data provide information on the prevalence of a depression diagnosis in primary care and associations with
being female, having a chronic condition, smoking history and obesity in women. Our findings may inform research and assist pri-
mary care providers with early detection and interventions in at-risk patient populations.

bout 20 years ago, Anderson and colleagues' pointed

out that individual-level psychological distress, such

as depression, in a population correlates highly with
the mean population level of psychological distress.! Depres-
sion has been found to significantly worsen individuals’
overall health status.? Previous studies report that the preva-
lence of depression was significantly higher in patients with
heart disease, stroke, diabetes, cancer, rheumatoid arthritis
and osteoporosis than in the general population.’* It is likely
that shared underlying biological mechanisms (e.g., inflam-
matory processes) are etiological factors in both depression
and other chronic conditions.’® The societal burden of
depression includes an estimated cost of US$14 billion in
health care expenditures and productivity losses.”

The World Health Organization reports that unipolar
depressive disorder is more common than traffic accidents,
cerebrovascular disease and ischemic heart disease and there-
fore responsible for a greater decrease in disability-adjusted life
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years in middle- and high-income countries.” Depression is so
prevalent that it is considered a serious public health issue.? The
12-month prevalence rate of the most common form of depres-
sion, major depressive disorder, ranges from 5% to 14%.2 A
large collaborative study by the World Health Organization,
which included 26 000 patients in 15 centres worldwide, found
a point prevalence rate of 10.4% for depression as defined by
the International Statistical Classification of Diseases and
Related Health Problems, 10th revision.® It is estimated that,
over the course of a single year, 1 360 000 Canadians meet the
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criteria for major depressive disorder alone, as defined by the
fourth edition of the Diagnostic and Statistical Manual of Men-
tal Disorders.? However, data from a large study are lacking on
the prevalence of major depressive disorder or any form of
depression in primary care in Canada.

Depression is most commonly diagnosed and treated in
primary care.”? To determine the prevalence of depression
among patients living in Canada, we used data from primary
care electronic medical records collected for the purpose of
surveillance of chronic conditions. The Canadian Primary
Care Sentinel Surveillance Network is the first pan-Canadian,
multidisease population health surveillance system. The pur-
pose of this study was to describe the prevalence of a diagnosis
of depression among men and women, patient characteristics,
and the treatment (i.e., type and number of prescriptions)
provided to these patients in a primary care setting in Canada.

Data source

The Canadian Primary Care Sentinel Surveillance Network
consists of 10 practice-based research networks across Canada.
The network contains data from almost 500 sentinel primary
care providers (family physicians and nurse practitioners) and
more than 600 000 patients.” Although these providers are
more likely to be younger and female than a general sample of
primary care providers, patients included in this study are rep-
resentative of those who visit primary care in Canada.!” Each
consenting provider contributes de-identified patient data
from the electronic medical records on a quarterly basis.
Patients of consenting providers can decline to participate
in the Canadian Primary Care Sentinel Surveillance Network
(< 0.01% decline to participate) and their patient records are
then excluded from this pan-Canadian clinical data repository.
All practice-based research networks have received research
ethics board approval from their institution as well as ethics
approval from Health Canada for collecting this information.
To optimize the quality, comparability and usefulness of data
for research, each network’s data manager transforms the
extracted data into a common database template. Various
checks for completeness and validity are performed, and sev-
eral algorithms are performed for identifying cases of chronic
disease and for coding textual data into discrete categories.
Once data processing is complete, each practice-based
research network database is securely submitted to a central
repository, where a national Canadian Primary Care Sentinel
Surveillance Network database is constructed, checked and
prepared for quarterly analysis and reporting.

Case definition for depression

The Canadian Primary Care Sentinel Surveillance Network
developed and validated a case definition for the diagnosis of
depression: episodic mood disorders, depressive disorder not
elsewhere classified, bipolar, manic affective disorder, manic
episodes, mild depression (not simply clinical depression).'
This definition uses a combination of codes from the Inter-
national Classification of Diseases, 9th Revision (ICD-9),
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and free-text searches within the problem list, billing and
encounter diagnoses and the medication history.!® Previous
work on case validation, using a review of randomly sampled
charts, has shown that the network’s diagnostic algorithm
for depression performed adequately, with a sensitivity of
81.1% (95% confidence interval [CI] 77.2%-85.0%), a spec-
ificity of 94.8% (95% CI 93.7%-95.9%), a positive predic-
tive value of 79.6% (95% CI 75.7%-83.6%) and a negative
predictive value of 95.2% (95% CI 94.1%-96.3%).1° This
definition was used to identify any instance of a diagnosis
throughout the patient’s entire electronic medical record.

Inclusion criteria

All patients who visited their primary care provider between
Jan. 1, 2011, and Dec. 31, 2012, were included in this study.
We used a 2-year prevalence time frame because this is an
accepted estimate of panel size in the primary care setting.!' A
12-month period will underestimate the panel size because

Table 1: List of medications commonly used to treat
depression, by classification

Classification Medication (generic name)

Selective serotonin reuptake
inhibitors

Citalopram
Escitalopram
Fluoxetine
Fluvoxamine
Paroxetine
Sertraline

Tricyclics and tetracyclics Amitriptyline
Amoxapine
Butriptyline
Clomipramine
Desipramine
Doxepin
Imipramine
Maprotiline
Nortriptyline
Protriptyline
Trimipramine

Desvenlafaxine
Duloxetine
Venlafaxine

Serotonin—norepinephrine
reuptake inhibitors

Serotonin antagonist and Trazodone

reuptake inhibitors

Atypical antipsychotics Aripiprazole
Bupropion
Mirtazapine

Quetiapine

Isocarboxazid
Moclobemide
Phenelzine
Selegiline
Tranylcypromine

Lithium
Carbamazepine
Divalproex
Lamotrigine
Valproate

Monoamine oxidase
inhibitors

Bipolar medications




many patients do not visit their primary care provider within a
1-year time frame.!

Variables of interest

We examined whether the prevalence of a diagnosis of
depression varied by patient characteristics, including age,
sex, rural or urban residence, smoking status and body mass
index (BMI). We also examined whether those with a diag-
nosis of depression had any of the other chronic conditions
for which the Canadian Primary Care Sentinel Surveillance
Network has a validated case definition (i.e., hypertension,
diabetes, chronic obstructive pulmonary disease, osteoarthrits,
dementia, epilepsy and parkinsonism) as well as the number
of chronic conditions. Finally, we examined the type and
number of medications prescribed for those with a diagnosis
of depression (Table 1).

Patient characteristics

We determined patients’ residence in rural or urban areas using
the first 3 digits of the practice’s postal code, also known as the
forward sortation area. Following Canada Post’s procedure for
classification, we coded residence as rural if there was a value of
zero in the second digit of their forward sortation areas and
urban for those with all other values.13 Smoking status was
recorded in 3 categories: 1) patients who had never smoked
were coded as “nonsmokers”; 2) patients who smoked, regard-
less of frequency and amount, were coded as “smokers”; and 3)
patients who reported having quit smoking were coded as “past
smokers.” Body mass index was calculated based on the most
recent height and weight data available. The BMI values were
classified as follows: underweight (< 18), normal (18-24), over-
weight (25-29) and obese (= 30). The last available record on
these patient characteristics was included in the analyses.

Medication

We developed a list of commonly used medications when a
diagnosis of depression is made (Table 1) to identify patients
who have been prescribed medications used to treat depres-
sion. The medications were categorized as follows: selective
serotonin reuptake inhibitors, tricyclics and tetracyclics, sero-
tonin—norepinephrine reuptake inhibitors, serotonin antago-
nist and reuptake inhibitors, atypical antipsychotics, mono-
amine oxidase inhibitors and bipolar medications. The
generic names of the prescribed medication were extracted
from the electronic medical record.

Analysis

Data were analyzed by sex and as a total sample. We exam-
ined the lifetime prevalence of a diagnosis of depression
among those who had visited their primary care provider in
the last 2 years. Descriptive statistics were used to calculate
the mean number of comorbidities, and type and number of
medications prescribed. We used a series of age-adjusted log-
binominal regression models to examine whether patient
characteristics and type of comorbidity were significantly
associated with a diagnosis of depression. The log-binominal
approach is akin to a logistic regression approach but is more
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appropriate to use when trying to estimate the prevalence
ratio, or relative risk.!* All analyses were done using SAS 9.3.

As of Dec. 31, 2012, the database of the Canadian Primary
Care Sentinel Surveillance Network contained data for a total
of 304 412 patients who had at least 1 encounter with their
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Figure 1: Lifetime prevalence of a diagnosis of depression by age
and sex. Total prevalence: observed = 13.6%, age—sex standardized
= 13.1%. Data source: Canadian Primary Care Sentinel Surveillance
Network 2012.

Table 2: Age-adjusted prevalence ratios for a diagnosis of
depression in men and women, by characteristic

Prevalence ratio (95% CI)

Men Women
Characteristic n=12748 n=28526
Residence*
Urban 1.00 (reference) 1.00 (reference)
Rural 0.90 (0.87-0.94) 0.92 (0.90-0.95)
BMIt

Normal (18-24)
Underweight (< 18)
Overweight (25-29)
Obese (> 30)
Smokingt

Never

Current

Past

1.00 (reference)
0.91 (0.83-1.00)
0.95 (0.90-1.00)
1.03 (0.98-1.08)

1.00 (reference)
1.54 (1.46-1.64)
117 (1.10-1.24)

1.00 (reference)
0.96 (0.91-1.03)
1.06 (1.03-1.10)
1.17 (1.13-1.20)

1.00 (reference)
1.60 (1.54—1.66)
1.32 (1.27-1.38)

women).

Note: BMI = body mass index, Cl = confidence interval.

*Data on residence missing for 10 650 patients (4977 men, 5673 women).
tData on BMI missing for 117 374 patients (53 917 men, 63 457 women).
fData on smoking status missing for 201 139 patients (89 686 men, 111 453
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primary care provider between Jan. 1, 2011, and Dec. 31,
2012. Of these, 41 274 (14%) had a diagnosis of depression.
Figure 1 shows that, in all age categories, a diagnosis of
depression was more prevalent among women than men.
Almost 17% (n = 28 526) of women who had seen their pri-
mary care provider during these 2 years had a diagnosis of
depression, compared with 10% (2 = 12 748) of men.

After adjustment for age, our regression models suggest
that residence in a rural area was associated with a lower like-
lihood of diagnosis of depression for both sexes (Table 2).
Both men and women who were current or past smokers had
a significantly higher risk of having a diagnosis of depression.
Women who were overweight or obese had a higher rate of
diagnosis of depression than women with a normal BMI.

More than half of those with a diagnosis of depression had
no other comorbidities recorded (Table 3). Yet, 1 out of 4
people with a diagnosis of depression also had 1 other chronic
condition for which the Canadian Primary Care Sentinel Sur-
veillance Network has a validated case definition. Table 4
shows that for those with a chronic condition, the prevalence
of depression was significantly higher. The prevalence of
depression was highest in those diagnosed with dementia, fol-
lowed by parkinsonism and epilepsy.

The mean number of encounters with the primary care
provider during a 12-month period was higher among those
with a diagnosis of depression (Table 5). This pattern
remained with both sexes and over a longer period (24 mo).
Notably, even after controlling for age, sex, rural or urban
residence, and all other chronic conditions (hypertension, dia-
betes, chronic obstructive pulmonary disease, osteoarthritis,
dementia, epilepsy, parkinsonism), those with a diagnosis of
depression had 1.5 (95% CI 1.5-1.6) times more visits to their
primary care provider than those without the diagnosis (data
not shown).

About 85% of patients with a diagnosis of depression were
prescribed some form of medication for this condition.
Almost half (48%) were prescribed 1 antidepressant medica-
tion, whereas about 23% were prescribed 2 medications
(Table 6). More than one-third of patients (34% of men and
38% of women) were simultaneously prescribed more than 2
antidepressant medications. Table 7 shows that the most fre-
quently prescribed medications were selective serotonin reup-
take inhibitors (65% of men and 69% of women), followed by

atypical antipsychotics (24% of men and 22.3% of women)
and serotonin—norepinephrine reuptake inhibitors (19% of
men and 22% of women).

In this large Canadian study, we were able to identify a num-
ber of patient characteristics associated with depression and
describe the treatment of these patients. Across all age groups,
women were found to have a higher prevalence of a diagnosis
of depression than men. In both men and women, residence
in a rural area was associated with a lower rate of depression,
and patients who were considered current or past smokers had
a significantly higher risk of having a diagnosis of depression.
Moreover, women whose BMI indicated they were over-
weight or obese had a higher rate of depression than their
counterparts with BMIs in the normal range. Of patients with
a diagnosis of depression, 25% also had 1 or more other
chronic conditions. Those with a diagnosis of depression have
a higher number of visits to their primary care provider than
those with no depression diagnosis.

Use of data from the Canadian Primary Care Sentinel
Surveillance Network provided a novel approach to examin-
ing lifetime prevalence of a diagnosis of depression. Histori-
cally, the assessment of lifetime prevalence is based on retro-
spective assessment instruments and therefore subject to recall
bias. Our prospective examination of the clinical data avoids
the recall bias that has been thought to influence the pattern
of age-specific lifetime prevalence.”® Although past studies
have reported a decline in lifetime prevalence with age,'® our
data suggest there is no decline in lifetime prevalence of a
diagnosis of depression. Although we found a prevalence rate
(13.6% total) for a diagnosis of depression that was higher
than thel2-month prevalence found by Moussavi and col-
leagues,* we would expect it to be higher given that we did not
restrict the diagnosis to major depressive disorder. Notably,
the prevalence of a diagnosis of depression for men and
women in this study was similar to what has been found using
the 2002 Canadian Community Health Survey Mental Health
component.!” Our results are consistent with past work that
showed a positive association between smoking status and
having 1 or more chronic condition.’®** For women, a BMI
indicating overweight or obesity was another characteristic

Table 3: Presence of a diagnosis of depression by number of other chronic conditions
No. (%) of patients
Men Women Total
No. of
other No depression Depression No depression Depression No depression Depression
conditions n=118 424 n=12748 n=144714 n =28 526 n =263 138 n=41274
0 84 009 (70.9) 6932 (54.4) 105 812 (73.1) 16 695 (58.5) 189 821 (72.1) 23 627 (57.2)
1 22983 (19.4) 3351 (26.3) 25 344 (175) 6 937 (24.3) 48 327 (18.4) 10 288 (24.9)
2 9018 (76) 1740 (13.7) 10577 (7.3) 3395 (11.9) 19595 (7.5) 5135 (12.4)
>3 2415 (2.1) 725 (5.6) 2981 (2.1) 1499 (5.3) 5395 (2.0) 2224 (5.5)
E340 CMAJ OPEN, 2(4)



associated with a diagnosis of depression. A high BMI for
women could increase their negative perceptions about their
bodies; sociological work suggests that women’s perceived
body image is related to a diagnosis of depression.?! Yet, more
work is needed to examine whether adverse effects of medica-
tions, particularly from atypical antipsychotics, cause excessive
weight gain in women. Primary care providers may want to
screen for depression in women with a BMI indicative of obe-
sity, or communicate to patients that a known adverse effect
of atypical antipsychotics is weight gain.

Given that women tend to use primary care more than
men,* primary care providers may be more likely to recognize
depressive symptoms in women than in men. The manifesta-
tion of depressive symptoms may also be different in men and
less easily recognized. Indeed, men will rarely mention any
emotional or behavioural difficulties to their providers and
may only discuss emotional problems in terms of “stress.””

Data from our study indicate that many more patients with
a diagnosis of depression are receiving a prescription for ant-
depressant medication (85%) than what has been reported in
the past (60%).2 This could be reflective of widespread
increasing use of antidepressant medications in Canada or the
fact that these patients had stronger connections to primary
care and therefore better access to treatment.’* The 15% of
those in our study who are reported as having a diagnosis of
depression but not taking any antidepressants may represent
patients using non-medical treatments, such as cognitive
behavioural therapy.'¢

Limitations

Our study is not without limitations. These data are not rep-
resentative of the entire Canadian population, but rather rep-
resent practices that are more engaged in chronic disease sur-
veillance. Our case-finding definition for depression is
imperfect in that it could misclassify other conditions as a
diagnosis of depression, because the ICD-9 code 296 (affec-
tive psychoses) encompasses diagnostic subcategories for
depression (ICD-9 296.2, 296.3, 296.9) and bipolar disor-
ders.”” Due to the cross-sectional nature of the data, we were
not able to determine whether chronic conditions occurred
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before a diagnosis of depression or vice versa or infer causal-
ity. It is possible that we have not captured the true propor-
tion of patients taking medication, because antidepressants
prescribed by a psychiatrist may not get recorded in the elec-
tronic medical record. Finally, it is not possible to differenti-
ate severity of depressive symptoms using our data.

Conclusion

Our study provides information on a large cohort of patients
with a diagnosis of depression in Canada using clinical data
from electronic medical records. An area for future study
could be patients who are reported as having a diagnosis of
depression but not taking any antidepressants. It is not clear
why patients with a diagnosis of depression do not take anti-
depressants. More work is needed to understand if these
patients are not adhering to medication, or if something else
has helped them with their depression. Our findings also
suggest that more could be done to screen for depression
among men visiting their primary care provider and among
those who have a chronic condition, have been a past or cur-
rent smoker, or women with a BMI indicative of overweight
or obesity.

Table 4: Age-adjusted prevalence ratios for a diagnosis of
depression in men and women, by comorbidity

Prevalence ratio (95% ClI)

Comorbidity

Men
n=12748

Women
n=28526

Hypertension

1.15 (1.12-1.18)

1.14 (1.12-1.16)

(
Diabetes 1.23 (1.18-1.29) 1.36 (1.31-1.42)
COPD 1.78 (1.67-1.90) 1.82 (1.72-1.92)
Osteoarthritis 1.37 (1.31-1.43) 1.35 (1.32-1.39)
Dementia 3.23 (2.96-3.52) 2.47 (2.32-2.63)
Epilepsy 2.03 (1.77-2.33) 1.82 (1.63-2.04)
(

Parkinsonism

2.27 (1.86-2.77)

2.22 (1.83-2.70)

Note: Cl = confidence interval, COPD = chronic obstructive pulmonary disease.

Table 5: Number of encounters with a primary care provider in patients with and without a diagnosis of depression
No depression Depression

Men Women Total Men Women Total
Period n =118 424 n=144714 n=144714 n=12748 n =28 526 n=41274
12 months
Mean (+ SD) 3.7 (+ 3.8) 4.1 (+x4.0) 3.9 (+3.9) 5.6 (+5.2) 6.3 (= 5.5) 6.1 (x5.4)
Median 3.0 3.0 3.0 4.0 5.0 5.0
24 months
Mean (= SD) 5.9 (+6.4) 70 (x 7.0) 6.5 (+ 6.8) 10.1 (£ 9.3) 11.5 (£ 9.7) 11.1 (£ 9.6)
Median 4.0 5.0 4.0 8.0 9.0 9.0
SD = standard deviation.
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Table 6: Number of medications used in treating depression taken by
patients with a diagnosis of depression

No. (%) of patients

No. of Men Women Total
medications n=12748 n =28 526 n=41274
0 2222 (174) 4083 (14.3) 6 305 (15.3)
1 6 155 (48.3) 13 691 (48.0) 19 846 (48.1)
2 2889 (22.7) 6 746 (23.7) 9635 (23.3)
>3 1482 (11.6) 4006 (14.0) 5488 (13.3)

Table 7: Medications prescribed to patients with a diagnosis of
depression

No. (%) of patients

Men Women Total

Classification n=12 748 n =28 526 n=41274

Selective 8291
serotonin
reuptake

inhibitors

(65.0) 19756 (69.3) 28047 (68.0)

Atypical
antipsychotics

3067 (24.1) 6350 (22.3) 9417 (22.8)

Serotonin— 6 401
norepinephrine
reuptake

inhibitors

2478 (19.4) (22.4) 8879 (21.5)

Tricyclics and
tetracyclics

1384 (10.9) 4026 (14.1) 5410 (13.1)

Serotonin
antagonist and
reuptake
inhibitors
Bipolar 508 (4.0) 976 (3.4)
medications

Monoamine 43 (0.3) 71 (0.3) 114 (0.3)
oxidase
inhibitors

1142 (9.0) 2988 (10.5) 4130 (10.0)

1484 (3.6)

No depression 2222

medication

(17.4) 4083 (14.3) 6305 (15.3)
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