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Lifetime prevalence of major depression in the Canadian Community Health 
Survey 1.2, Mental Health and Wellbeing (error bars represent 95% confidence 
intervals).

Patton et al. 2010. BMC Psychiatry 10(1):85



Menopause 

• A normal physiologic event, following 
the final menstrual period.

• Reflects a loss of ovarian follicular 
function and ovulation

• Mean age: 51 years, but may occur 
earlier

• elevated FSH level

• low/ undetectable estradiol

• One year of amenorrhea in women with 
an intact uterus. 



Early Menopause
• Mean age of menopause in Canada is 51 years
• Early menopause: 40-45 years
• Premature ovarian insufficiency (POI): occurring before age 40 years

• Idiopathic (most common)
• Genetic causes 
• Surgical (cancer, pain, endometriosis)
• Radiation or chemotherapy 
• Other medications
• Autoimmune 

• An earlier menopause = health risks



Rocca et al. 2016; Mayo Clin Proc

● Mayo clinic retrospective study 
• N= 1653 women who had their ovaries removed 

prior to age 50 compared to age-matched 
controls

• Followed for 14 years
• Examined rate of accumulation of 18 common 

chronic conditions
• Adjusted for chronic conditions at baseline, 

ethnicity, education, BMI, smoking

• Orange: overall
• Blue line: surgical menopause:  ≤ 45 years
• Brown: surgical menopause: 45-49 years



Menopause and Mood 

• 15-50% of women will experience symptoms of 
depression during the menopause transition 1

• Up to 30% meet the criteria for a major 
depressive episode (MDE)

• Risk for first MDE increases x 2 during the 
menopause transition 2,3

• Recent meta-analysis showed that there was a 
increased risk for depressive symptoms during 
perimenopause (OR=2.0) 4

1 Toffol et al Menopause 2015; 22 (5): 564–578.
2 Bromberger et al. Psychol Med. 2011; 41(9):1879–1888. 
3 Cohen et al. Arch Gen Psychiatry. 2006; 63(4):385–390.
4 de Kruif et al J Affect Dis. 2016; 206: 174–180.

https://journals.lww.com/menopausejournal/toc/2015/05000


Why Does this Happen? 
• In addition to hormonal fluctuations, several other factors may influence 

mood:
• Poor sleep: the Domino Effect 1
• Systematic review of ten studies: vasomotor symptoms increase the risk 

for depressive symptoms (ORs ranged from 1.62- 8.88) 2
• Decreased libido affecting intimate relationships
• Burnout from taking care of elderly parents
• Empty Nest Syndrome
• Risks: prior PMS, depression or anxiety disorders

• life stressors, other health issues 
• earlier menopause/ shorter reproductive life span? 

1 Gordon et al. Curr Psych Reports 2014. 
2 Worsley et al. Maturitas 77 (2014): 111-117. 



Research questions for the CLSA cohort 

1. What is the rate of major depression among women participating in 
the CLSA around the time of the menopause transition and through 
the earlier postmenopausal years?

2. Does an earlier age at menopause increase the risk for depression 
during this time?

3. What other factors increase the risk for depression for women living 
in Canada in middle age?



CLSA
• a large, national prospective study of more than 50,000 people who were 

between the ages of 45 and 85 at the time of recruitment
• 11 different data collection sites throughout the country.  

• the most comprehensive and deeply phenotyped cohort anywhere in the 
world

• Current study: baseline data of women with a focus on the age at 
menopause and the earlier post menopausal years (comprehensive and 
tracking cohort)

• age brackets of 45-64 years, compromising over 13,000 women
• Excluded those who had undergone hysterectomy (ovarian status unknown, N=1864)



Centre for 
epidemiological studies 

depression scale
10-item (CES-D 10)

score ≥ 10: “depressed”



What did we find? 

• 18.4% of women 45-64 years scores as being “depressed”
• Lower than studies from other countries 

• Several differences emerged between those who were depressed and 
those who were not

Lower SES
Lower 

educational 
attainment

Childless

Lower 
tangible 

social 
support

Obesity Smoking
Affectionate 

social 
interaction



• Women who experienced 
menopause before age 40 years 
had a significantly higher risk for 
depression in the mid life years.

• Controlled for: age, BMI, SES, 
smoking, alcohol use, marital 
status, social support. 



Summary and discussion

• 18% of women aged 45-64 years in the CLSA representative sample 
met the criteria for major depression.

• Several social determinants of health were identified as risks.

• A premature menopause before age 40 years had an enduring effect 
on mental health, significantly increasing the risk for depression.



A longer exposure to endogenous 
estrogens may be protective

Georgakis et al. JAMA Psychiatry. 2016;73(2):139–149.



A loss of endogenous estrogens influences neurotransmitters involved in mood 
regulation: serotonin and norepinephrine  neurons

Deecher et al. Psychoneuroendocrinology 2008; 
33:3-17



Implications
• Proper identification of an early loss of ovarian function                                           

may lead to replacement of important hormones, particularly      
estrogen, to mediate this. 

• Hormone therapy is often safe to initiate within 10 years of menopause.

• Replacement of estrogen will also help other important systems of the body to 
reduce health risks. 



What can be done to treat depression in these women ? 

• CANMAT Clinical Guideline (2016)

• Lifestyle:
• Exercise
• Optimize sleep

• Psychotherapy

• Pharmacotherapy 

MacQueen et al. Cdn J Psych 2016; 61: 588-603 



Future directions 

• Knowing that women with an earlier menopause are a 
higher risk for many poor health outcomes, we are now 
looking at the risk for:

• Osteoporosis (bone mineral density)

• Cardiac disease risk (carotid intima media 
thickness)

• Multimorbidity
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Metabolic Syndrome (MetS)
• A combination of dysmetabolic criteria that includes:

• Abdominal obesity
• Dyslipidemia
• Hypertension
• Insulin resistance1

• Estimated prevalence of MetS in Canadian women in 2012-2013: 
• 20% overall
• 38% among women aged 60-79 years2

• Increases the risk of heart disease and cancer – the 2 leading causes of death among 
women3

• 78% greater risk of cardiovascular events and death1,4

• Increased risk of breast cancer development, poor prognosis, recurrence, and death5,6



MetS & Menopause:

• There is conflicting evidence regarding an association between 
MetS & menopause, independent of aging7-11

• Several cross-sectional studies in Europe and Asia have 
demonstrated an association7,8

• The Study of Women’s Health Across the Nation, reported the 
association as independent of aging, ethnicity, BMI, physical 
activity, and education7

• Timing of menopause may be important12



Objectives

1. To evaluate whether menopause is an independent risk factor for the 
development of metabolic syndrome or its components

2. To assess whether the age of menopause influences the risk of developing 
metabolic syndrome.

3. To determine if menopause hormone therapy (MHT) influences the risk of 
developing metabolic syndrome, and whether this relationship is altered 
by MHT agent, route or timing of use.



Study Design

Patients enrolled in 
the CLSA 

Comprehensive 
Cohort, 2012 to 

2015 
(N = 30,097) 

Cohort 
restricted to 

females 
(N = 15,320) 

Following multiple 
imputation, 

cohort restricted 
to women who 
did not undergo 

hysterectomy
(N =12,806) 

Final cohort 
(N = 12,611) 

No occurrence of 
menopause 

(N = 2,576, 20.4%) 

Occurrence of 
menopause 

(N = 10,035, 79.6%) 

Excluded males
(N = 14,777, 49.1%) 

Excluded women who 
underwent hysterectomy 

(N = 2,514, 16.4%) 

Excluded women with a history of 
cancer/onset of menopause of ≤ 40 years 

(N = 195, 1.5%) 



MetS Definition
Clinical Diagnosis of the Metabolic Syndrome

Definition 1 Definition 2

Any three of five constitute diagnosis of metabolic 
syndrome: 
(1) Waist circumference: ≥88 cm (35 inches)
(2) Triglycerides: ≥1.7 mmol/L (150 mg/dL) or on 

drug treatment
(3) HDL-C: <1.30 mmol/L (<50 mg/dL) or on drug 

treatment
(4) ≥130 mmHg systolic blood pressure or ≥85 

mmHg diastolic blood pressure or on drug 
treatment

(5) Impaired glucose tolerance (IGT):  HbA1c ≥5.7 
or on drug treatment9

Any three of five constitute diagnosis of metabolic 
syndrome: 
(1) Waist circumference: ≥80 cm (32 inches)
(2) Triglycerides: ≥1.7 mmol/L (150 mg/dL) or on 

drug treatment
(3) HDL-C: <1.30 mmol/L (<50 mg/dL) or on drug 

treatment
(4) ≥130 mmHg systolic blood pressure or ≥85 

mmHg diastolic blood pressure or on drug 
treatment

(5) Impaired glucose tolerance (IGT):  HbA1c ≥5.7 
or on drug treatment9



RESULTS – Demographics 

Characteristic
Occurrence of menopause Standardize

d DifferenceYes No
N=10,035 N=2,576

Age (years), Mean (SD) 64.7 (9) 50.6 (5.2) 1.92*
BMI (kg/m2), Mean (SD) 27.7 (5.8) 27.4 (6.4) 0.05

Metabolic Syndrome  
Parameters, Mean 

(SD)

HBA1c (%) 5.6 (0.7) 5.4 (0.6) 0.39*
Triglyceride (mmol/l) 1.7 (0.9) 1.5 (0.8) 0.22*
HDL-C (mmol/L) 1.7 (0.5) 1.7 (0.5) 0.07
Blood Pressure Systolic (mmHg) 121.9 (17.5) 113.5 (14.9) 0.52*
Blood Pressure Diastolic (mmHg) 72.2 (9.5) 72.7 (9.5) -0.05
Waist circumference (cm) 88.3 (13.6) 85.7 (14.3) 0.19*

*A standardized difference of > 0.10 denotes an important difference and is a measure of the average 
difference between means expressed in standard deviation units (i.e., effect size)



RESULTS – Demographics 

• Older
• Higher HbA1c
• Higher triglycerides 
• Higher systolic blood pressure

• Not in a relationship
• Smoking history
• Lower household income 
• Lower level of education 
• Less likely to be a regular drinker
• Less likely to have reported weight gain 

in the last 6 months

Postmenopausal women were more likely to have the following characteristics: 



RESULTS – Demographics 

Prevalence:

Definition 1:                          
30.1% overall; 
32.6% postmenopausal vs 20.5% premenopausal; p < 0.001

Definition 2 (lower waist circumference):  
35.1% overall; 
38.2% postmenopausal vs 23.2% premenopausal; p < 0.001



aRR of MetS parameters & 
Postmenopause (N=10,035) vs. Premenopause (N=2,576)



RESULTS – MetS & Menopause 

• Postmenopausal status was associated with a significantly higher relative 
risk of MetS using Definition 2 (aRR 1.10 [95% CI: 1.01-1.19]), but not 
Definition 1 (aRR 1.09 [95% CI: 0.99-1.19]) 

• Postmenopausal women also had a higher risk of: 
• Impaired glucose tolerance (aRR 1.42 [95% CI: 1.26 to 1.59])
• Elevated blood pressure (aRR 1.12 [95% CI: 1.03 to 1.21]) 
• Elevated triglycerides (aRR 1.17 [95% CI: 1.08 to 1.26]) 



aRR of MetS parameters & 
Age Group



RESULTS – MetS & Menopause Age 

• No significant difference in the risk of MetS and menopause by age group



aRR of MetS parameters & 
hormone therapy (N=3,885) vs. no hormone therapy (N=6,150) 



RESULTS – MetS & MHT

Table 3: Hormone therapy status in a cohort of women with menopause (N = 10,035)

Hormone replacement therapy status Women with menopause
Hormone replacement therapy 3,885 (38.7%)

Both Estrogen and Progesterone 2,044 (52.6%)
Oral Estrogen 1,247 (32.1%)
Estrogen gel or cream applied to the skin 291 (7.5%)
Progesterone 303 (7.8%)

• No significant difference in the risk of MetS for women on MHT

• MHT was associated with a significantly lower risk of impaired glucose 
tolerance (aRR 0.90 [95% CI: 0.85-0.96]) 



CONCLUSIONS
• The overall prevalence of MetS in the studied cohort was 35.1% by Definition 2.
• Postmenopausal women had higher levels of HbA1c, triglycerides, and systolic blood 

pressure.
• After adjusting for BMI, age, education, household income, marital status, type of 

drinker, and type of smoker, menopause was found to be associated with a higher 
risk of impaired glucose tolerance, elevated blood pressure, and elevated 
triglycerides.

• Menopause is associated with a significantly higher relative risk of MetS by 
Definition 2

• Age of menopause and MHT use had no effect on the risk of developing MetS, but 
MHT significantly lowered the risk of impaired glucose tolerance.

• Perimenopause may be an important preventative care opportunity to assess 
metabolic risk factors and improve health and longevity of Canadian women. 
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