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C ardiovascular disease (CVD) is the leading cause of 
premature death for females in Canada.1 Efforts to 
decrease CVD incidence necessitate identification 

of risk factors in younger populations, including those 
unique to females, given the difficulty in diagnosis and man
agement in this population.2 An emerging CVD risk factor is 
endometriosis, a chronic, multisystemic inflammatory condi
tion that affects about 10% of the female population.3,4 
Endometriosis typically manifests as pelvic pain and infertil
ity, and can have a substantial negative impact on quality of 
life.5,6 Studies indicate that patients with endometriosis have 
an altered lipid profile and are at higher risk for atheroscler
osis.7–9 In addition to inherent risk factors associated with 
endometriosis, medical and surgical endometriosis treat
ments place patients at risk of CVD.

To date, limited data exist on the association between 
endometriosis and cardiovascular risk. The Nurses’ Health 
Study (NHS) II identified that patients with laparoscopically 
confirmed endometriosis had a higher risk of myocardial 
infarction, angiographically confirmed angina, and coronary 
heart disease than those without endometriosis.10 The NHS 
cohort was predominantly of higher sociodemographic status, 

educated and with greater access to medical care than the gen
eral population; thus, results may not be generalizable. More 
recently, 2 populationbased cohort studies in the United 
Kingdom and in Taiwan found an increased risk of CVD 
among patients with endometriosis compared with those 
without endometriosis.11,12

We sought to contribute to the growing body of evidence 
of an association between endometriosis and CVD using a 
populationbased cohort study linking health administrative 
data sets from a diverse population in Ontario, Canada.
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Background: Endometriosis, a prevalent condition among females of reproductive age, may be associated with increased risk of 
cardiovascular disease (CVD) through chronic inflammation and early menopause. The objective of this study was to estimate the 
association between endometriosis and subsequent risk of CVD.

Methods: We conducted a population-based cohort study using administrative health data from Ontario residents from 1993 to 2015. 
We compared the incidence of CVD and cardiovascular health outcomes between females with endometriosis and 2 age-matched 
females without endometriosis. The primary outcome was hospital admission for CVD. Secondary outcomes included in-hospital 
CVD events of interest and emergency department visits for CVD. We used Cox proportional hazards models to estimate adjusted 
hazard ratios (HRs) between endometriosis and CVD events.

Results: We identified 166 835 eligible patients with endometriosis and matched 333 706 patients without endometriosis. The mean 
age of those with endometriosis was 36.4 years. Patients with endometriosis had a higher incidence of hospital admission for CVD 
(195 admissions/100 000 person-years) compared with those without endometriosis (163 admissions/100 000 person-years). Simi-
larly, the incidence of secondary CVD events was slightly higher among patients with endometriosis (292 cases/100 000 person-
years) than among those without endometriosis (224 cases/100 000 person-years). Females with endometriosis had an increased 
risk of hospital admission (adjusted HR 1.14, 95% confidence interval [CI] 1.10–1.19) and secondary CVD events (adjusted HR 1.26, 
95% CI 1.23–1.30).

Interpretation: In this large, population-based study, endometriosis was associated with a small increased risk of CVD events. Future 
studies need to investigate potential etiological mechanisms and strategies to decrease long-term CVD risk in patients with endometriosis.
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Methods

Study design and data sources
We conducted a populationbased matched cohort study 
using administrative health data though ICES (https://www.
ices.on.ca). ICES is an independent, nonprofit research insti
tute whose legal status under Ontario’s health information 
privacy law allows it to collect and analyze deidentified health 
care and demographic data for health system evaluation and 
improvement. A description of all data sources used can be 
found in Appendix 1, Table A1, available at www.cmajopen.
ca/content/11/2/E227/suppl/DC1.

Study population
We identified patients aged 18–50 years with a diagnosis of 
endometriosis (exposed) between 1993 and 2015 based on 
hospital or outpatient records. These patients were matched 
to 2 females with no diagnosis of endometriosis (unexposed) 
by age (birth year) and geographical location of residence by 
census subdivision. We used data from the Ontario Health 
Insurance Plan (OHIP) to identify patients with endometri
osis, namely if they had at least 2 medical diagnostic codes 
within 1 year code 617 of the International Classification of Dis-
eases, 9th Revision [ICD9] for an outpatient diagnosis and 
codes ICD9617 or ICD10N80 for an inhospital diagno
sis) or 1 hospital admission for endometriosis. We considered 
patients to have had surgical confirmation of disease if they 
had qualified for a medical diagnosis and had a qualifying sur
gical procedure at any time during the study period (Appen
dix 1, Table A2).

Patients were eligible for inclusion if they were registered 
with OHIP for at least 2 years before cohort entry to ensure 
an appropriate lookback window for exclusion. Exclusion cri
teria included CVD parameters before index diagnosis, endo
metriosis diagnosis before the study window and missing cen
sus subdivision data. We classified patients as living in urban 
or rural areas,13 and as immigrants (within previous 30 years) 
or born in Canada with information from the Immigration, 
Refugees and Citizenship Canada data set. Income quintile 
was assigned using the Postal Code Conversion File and cen
sus data set. The first date of diagnosis of endometriosis 
served as the index date.

Covariates
We obtained patient demographic information, including 
age, obesity, hypertension, diabetes, previous childbirth and 
gynecologic conditions (i.e., pelvic pain, fibroids, premature 
ovarian insufficiency) from administrative data records of 
health care encounters and hospital admissions. We obtained 
date of birth, date of death and health insurance eligibility 
from the Registered Persons Database. We determined hyper
tension and diabetes diagnoses using validated ICES cohorts, 
the Ontario Hypertension cohort and the Ontario Diabetes 
Database, respectively. We determined previous childbirth in 
Ontario using the MOMBABY data set.14 We obtained inpa
tient medical visits from the hospital discharge abstracts data
base (DAD), outpatient visits from OHIP database (physician 

feeforservice claims), emergent visits from the Canadian 
Institutes of Health Information’s National Ambulatory Care 
Reporting System database (NACRS) and sameday surgeries 
from the Same Day Surgery Database (SDS) (Appendix 1, 
Tables A2, A3 and A4).

Outcomes
The primary outcome was hospital admission for CVD (i.e., 
acute myocardial infarction, stroke, congestive heart failure, 
percutaneous coronary intervention, coronary artery bypass 
graft surgery, ischemic heart disease and cerebrovascular dis
ease). Secondary outcomes included secondary, inhospital 
CVD events of interest (i.e., cardiac catheterization, unstable 
angina, ischemic stroke, hemorrhagic stroke, transient 
is chemic attack, atrial fibrillation, abdominal aortic aneur
ysm, peripheral artery disease and cardiac stent) and emer
gency department visits for CVD (i.e., for any cause coded 
under CVD). Outcomes were based on measures from the 
Cardiovascular Health in Ambulatory Care Research Team 
(CANHEART) study,15 and included information from 
DAD, NACRS, SDS and OHIP, using ICD9 and ICD10 
codes (Appendix 1, Table A5). Data on emergency depart
ment visits are reported on a separate cohort of patients, as 
NACRS outcomes were only available starting July 2000. 
We excluded emergency department visits for hypertension 
and diabetes which were used in the CANHEART study, 
from our composite outcome of emergency department visits, 
given that we included patients with diabetes and hyperten
sion at baseline in the study. Followup began on the index 
date of accrual and continued until the earliest of the end of 
study (Dec. 31, 2017), the date of death or the date of loss of 
OHIP eligibility. In all timetoevent analyses, for those 
without the outcome of interest, censoring occurred on the 
earliest of the above dates.

Statistical analysis
We compared characteristics by exposure group using stan
dardized differences. We considered standardized differences 
greater than 0.10 to show evidence of imbalance between 
exposure groups on that covariate.16 We estimated cumulative 
incidence, accounting for the competing risk of death. We 
assessed statistical significance of differences in cumulative 
incidence by exposure using the Gray test. For each outcome, 
we calculated crude incidence rates of primary and secondary 
outcomes by exposure group. We used univariate and multi
variable Cox proportional hazards models to estimate crude 
and adjusted hazard ratios (HRs) for the presence of endo
metriosis. We used a robust variance estimator to account for 
correlation between matched participants. We assessed pro
portional hazard assumptions graphically using log of negative 
log of survival probability versus log time curves, as well as by 
evaluating interactions between time and the primary expos
ure (endometriosis). In the multivariate models, we adjusted 
for age, parity, hypertension, diabetes, obesity and immigra
tion status, as these variables are known to affect CVD risk.17–22 
We conducted a sensitivity analysis to evaluate whether 
results differed by type of endometriosis diagnosis (medical v. 
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surgical). We used a test for interaction to assess if the pres
ence of a diagnosis of premature ovarian insufficiency, defined 
as menopause before age 40 years (OHIP billing code for 
menopause, ICD9627), after endometriosis diagnosis, or if 
age at endometriosis diagnosis modified the association 
between endometriosis and cardiovascular outcomes. Finally, 
we evaluated whether the proportion of those who died from 
CVD differed by exposure using the χ2 test.

Ethics approval
Study ethics approval was obtained from the Queen’s Univer
sity Health Sciences & Affiliated Teaching Hospitals 
Research Ethics Board (file no. 6029490).

Results

We included a total of 500 559 females in the study cohort, 
166 853 with a diagnosis of endometriosis and 333 706 with
out (Figure 1). Baseline cohort characteristics are presented in 
Table 1. The average age at index date was 36.4 years. Base
line sociodemographic characteristics were similar by expos
ure. A higher proportion of patients with endometriosis were 
nulliparous (65.3%) than those without (59.6%). The propor
tion of patients with obesity, diabetes or hypertension at base
line was similar by exposure group.

A higher proportion of patients with endometriosis had 
diagnoses of pelvic pain (55.8% v. 26.6%) and fibroids (29.2% 
v. 10.4%) before their index diagnosis of endometri osis and 
during followup than patients without endometri osis. 
Patients with endometriosis were more likely to undergo 
bilateral oophorectomy (19.5% v. 2.7%) or hysterectomy 

(46.6% v. 7.6%), and to receive a diagnosis of premature 
ovarian insufficiency (24.5% v. 9.8%) than those without 
endometriosis (Table 2). The mean age at menopause was 
slightly lower in the endometriosis group than the unexposed 
(42.97 yr v. 46.18 yr).

As shown in Figure 2, relative to females without endo
metriosis, those with endometriosis had a higher incidence of 
hospital admission for CVD, secondary CVD events and 
CVDrelated emergency department visits. Detailed compos
ite outcomes are found in Table 3. Patients with endometri
osis had an increased risk of hospital admission for a major 
CVD event (adjusted HR 1.14, 95% confidence interval [CI] 
1.10–1.19), secondary CVD event (adjusted HR 1.26, 95% CI 
1.23–1.30) and CVDrelated visits to the emergency depart
ment (adjusted HR 1.30, 95% CI 1.25–1.35), compared with 
those without endometriosis, when adjusted for parity, age, 
immigration status, hypertension, diabetes and obesity at 
baseline (Figure 2, Figure 3). In the sensitivity analysis, our 
results did not differ by method of diagnosis of endometriosis 
(medical v. surgical), suggesting no misclassification (Table 4). 
However, the risk of emergency department visits was higher 
in the medically diagnosed group (Table 4).

The presence of premature ovarian insufficiency did not 
modify the association between endometriosis and the studied 
outcomes (Appendix 1, Table A6). Adjusted models suggested 
that patient age at the time of endometriosis diagnosis 
affected the risk of any major outcome (hospital admissions 
for CVD, secondary CVD events of interest and CVD
related visits to the emergency department), with risk decreas
ing with increasing age of endometriosis diagnosis (Figure 4, 
Table 5).

Females with diagnosis of
endometriosis

July 1, 1993, to Dec. 31, 2015
n = 218 447 

Excluded:
• Endometriosis previously diagnosed in lookback period  n = 9599
• Age < 18 yr or > 50 yr  n = 28 127
• < 2 yr of OHIP eligibility before index date  n = 6961
• Missing census subdivision  n = 291
• History of CVD  n = 6300

Total endometriosis exposed cohort
n = 167 169

Excluded:
• Unable to match to 2 unexposed females  n = 316

Final endometriosis exposed cohort
n = 166 853

Matched unexposed cohort
n = 333 706 

Figure 1: Creation of study cohort. Note: CVD = cardiovascular disease, OHIP = Ontario Health Insurance Plan. 
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The proportion of those who died from CVD did not dif
fer between groups at 2.46% in the exposed group (1.78% 
among those with medical diagnoses, 2.60% among those 
with surgical diagnoses) and 2.47% in the unexposed group 
(p = 0.87).

Interpretation

Endometriosis was associated with a higher risk of hospital 
admission for CVD, secondary CVD outcomes and CVD
related emergency department visits. Risks of these adverse 
CVD outcomes were not different for patients whose endo
metriosis was diagnosed medically or surgically. Risk of CVD 

appears to be correlated with timing of endometriosis diagno
sis, with higher risk among those who received their diagnoses 
at earlier ages.

Our findings agree with results from the NHS in the 
United States, which found that the risk of combined 
CVD outcomes was higher in a population with laparo
scopically confirmed endometriosis relative to those with
out endometriosis (relative risk 1.62, 95% CI 1.39–1.89).10 
Similarly, 2 recent populationbased studies in Taiwan and 
the UK also found higher risks of CVD for women with 
endometriosis (HR 1.17, 95% CI 1.05–1.29 and HR 1.24, 
95% CI 1.13–1.37, respectively).11,12 The higher relative 
risk in the NHS may be explained by the entirety of the 

Table 1: Baseline cohort characteristics

Characteristic

No. (%) of patients*

Standardized 
difference

With endometriosis 
n = 166 853

Without endometriosis 
n = 333 706

Age, yr, mean ± SD 36.4 ± 8.0 36.4 ± 8.0 0

Income quintile

    Q1 (lowest) 31 904 (19.1) 64 631 (19.4) 0.006

    Q2 33 899 (20.3) 65 962 (19.8) 0.014

    Q3 34 446 (20.6) 67 767 (20.3) 0.008

    Q4 35 030 (21.0) 68 629 (20.6) 0.011

    Q5 (highest) 31 153 (18.7) 65 824 (19.7) 0.027

Rural residence 21 282 (12.8) 42 559 (12.8) 0

Immigrant 22 898 (13.7) 48 478 (14.5) 0.023

Nulliparity 108 964 (65.3) 198 877 (59.6) 0.118

Comorbidities at index date

    Obesity 16 124 (9.7) 27 780 (8.3) 0.047

    Diabetes 4576 (2.7) 7803 (2.3) 0.026

    Hypertension 12 937 (7.8) 18 799 (5.6) 0.085

    Pelvic pain 66 102 (39.6) 52 519 (15.7) 0.554

    Fibroids 32 950 (19.7) 11 388 (3.4) 0.528

    Infertility 40 766 (24.4) 28 881 (8.7) 0.435

    Premature menopause 18 298 (11.0) 17 171 (5.1) 0.215

Surgical history at index

    Bilateral oophorectomy 15 978 (9.6) 1549 (0.5) 0.427

    Hysterectomy 46 710 (28.0) 7660 (2.3) 0.768

Endometriosis characteristics

Index year

    1993–1999 64 628 (38.7) 129 256 (38.7) 0

    2000–2007 58 818 (35.3) 117 636 (35.3) 0

    2008–2015 43 407 (26.0) 86 814 (26.0) 0

Method of diagnosis

    Medical only 25 920 (15.5) NA NA

    Surgical at any time 140 933 (84.5) NA NA

Note: NA = not applicable, SD = standard deviation.
*Unless indicated otherwise.
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exposed population in that study requiring a surgical diag
nosis, which could indicate more severe disease. As in our 
cohort, both the NHS and the UK study found modifica
tion of this association by age, with the highest risk among 
those whose endometriosis was diagnosed when they were 
younger than 40 years.

Unfortunately, the delay in diagnosis of endometriosis is 
still a serious problem, and females may have endometriosis 
symptoms and, thus, be exposed to untreated inflammation 
and oxidative stress in the years before diagnosis. Analyzing 
the age of diagnosis is the closest available proxy measurement 
for length of exposure based on diagnostic coding with 
administrative health data. Prospective collection of individual 
patient data is required to more accurately determine longev
ity of symptoms and, hence, duration of exposure.

Our study cohort included a large number of participants, 
followed for a maximum of 22 years and consisting of a socio
economically diverse population in the context of a publicly 
funded health care system, minimizing confounding from 
socioeconomic status.23,24 Although we did not collect data on 
ethnicity, our cohort is likely ethnically diverse, given that 
Canada has the highest proportion of foreignborn popula
tions among the G8 countries (20.6%).25 The use of adminis
trative health data sets to define endometriosis has been previ
ously validated by comparing ICD codes with medical records 
in Sweden and Canada.26,27 Further, our study included 
females whose endometriosis was diagnosed not only by 
laparo scopy but also clinically. There is growing acceptance 

that a clinical diagnosis of symptomatic endometriosis is suffi
cient and, perhaps, more reliable than previously recog
nized.28–30 Despite potential earlier diagnosis, earlier treat
ment or less severe disease, our results indicate that patients 
with medically diagnosed endometriosis are still susceptible to 
the same endometriosisrelated risk factors for CVD.

Our study does not address the potential mechanism of the 
association between endometriosis and CVD. Whether inher
ent risks associated with dysregulated immune system are 
associated with both CVD and endometriosis, or whether 
endometriosis itself worsens CVD is yet to be determined. 
Associations could include dysregulated inflammation, 
increased reactive oxygen species and an unfavourable lipid 
profile.7,31 Additional factors may include treatment modalities 
used to manage endometriosis, including regular NSAID and 
opioid use.3,32–34

Given the role of surgical management in endometriosis, it 
was not surprising that, in our population, more patients with 
endometriosis had hysterectomies, oophorectomies and pre
mature ovarian insufficiency than those in the unexposed 
group. As previously shown in the Women’s Health Initiative 
cohort,35 and the Canadian Longitudinal Study on Aging 
(CLSA),36 females who eventually undergo a hysterectomy 
have been shown to have a worse cardiovascular risk profile 
and higher incidence of CVD. This supports other studies that 
suggested hysterectomy and oophorectomy among younger 
females with endometriosis may increase the risk of coronary 
heart disease.10 Although premature ovarian insufficiency is a 

Table 2: Cohort characteristics before and during follow-up period

Characteristic*

No. (%) of patients†

Standardized 
difference

With endometriosis 
n = 166 853

Without endometriosis 
n = 333 706

Death before study end 4125 (2.5) 8224 (2.5) 0

Comorbidities

    Diabetes diagnosis at any time 19 900 (11.9) 32 951 (9.9) 0.085

    Hypertension diagnosis at any time 45 151 (27.1) 74 798 (22.4) 0.108

    Pelvic pain at any time 93 149 (55.8) 88 832 (26.6) 0.621

    Pelvic pain in follow-up 55 487 (33.3) 48 686 (14.6) 0.448

    Fibroids at any time 48 642 (29.2) 34 587 (10.4) 0.486

    Fibroids in follow-up 26 832 (16.1) 26 428 (7.9) 0.253

Surgical history

    Hysterectomy at any time 77 828 (46.6) 25 212 (7.6) 0.979

    Bilateral oophorectomy at any time 32 503 (19.5) 9083 (2.7) 0.554

Menopause history

    Menopause diagnosis at any time 72 076 (43.2) 99 149 (29.7) 0.283

    Premature menopause diagnosis at any time 40 903 (24.5) 32 698 (9.8) 0.398

    Age at menopause diagnosis, yr, mean ± SD 42.97 ± 7.62 46.18 ± 7.75 0.418

    Menopause diagnosis or bilateral oophorectomy at any time 81 537 (48.9) 102 313 (30.7) 0.379

Note: SD = standard deviation.
*“Any time” includes diagnoses and surgeries before index date and during follow-up period.
†Unless indicated otherwise.
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Figure 2: Incidence per 100 000 person-years and hazard ratios (HRs) for hospital admission for cardiovascular disease (CVD), in-hospital CVD 
events and CVD-related emergency department (ED) visits among females with endometriosis (exposed) and those without endometriosis 
(unexposed). Note: CI = confidence interval, Ref. = reference.

Table 3: Cardiovascular disease–related outcomes among patients with and without endometriosis

Outcome

No. (%) of patients

Standardized 
difference IRR (95% CI)

With endometriosis 
n = 166 853

Without endometriosis 
n = 333 706

Primary composite: hospital admission for CVD 4652 (2.8) 7586 (2.3) 0.033 1.20 (1.15–1.24)

    Acute MI 1370 (0.8) 2366 (0.7) 0.013 1.13 (1.05–1.20)

    Stroke 970 (0.6) 1706 (0.5) 0.01 1.11 (1.02–1.20)

    Congestive heart failure 636 (0.4) 1,141 (0.3) 0.007 1.09 (0.99–1.20)

    Percutaneous coronary intervention 1186 (0.7) 2034 (0.6) 0.013 1.14 (1.06–1.22)

    Coronary artery bypass graft 324 (0.2) 585 (0.2) 0.004 1.08 (0.94–1.23)

    Ischemic heart disease 3150 (1.9) 5005 (1.5) 0.03 1.23 (1.17–1.28)

    Cerebrovascular disease 1317 (0.8) 2216 (0.7) 0.015 1.16 (1.08–1.24)

Secondary composite: in-hospital CVD events 6929 (4.2) 10 378 (3.1) 0.056 1.31 (1.27–1.35)

    Cardiac catheterization 5290 (3.2) 7566 (2.3) 0.056 1.37 (1.32–1.42)

    Unstable angina 850 (0.5) 1198 (0.4) 0.023 1.38 (1.27–1.51)

    Ischemic stroke 680 (0.4) 1119 (0.3) 0.012 1.18 (1.08–1.30)

    Hemorrhagic stroke 331 (0.2) 650 (0.2) 0.001 0.99 (0.87–1.13)

    Transient ischemic attack 218 (0.1) 332 (0.1) 0.009 1.28 (1.08–1.52)

    Atrial fibrillation 787 (0.5) 1323 (0.4) 0.011 1.16 (1.06–1.26)

    Abdominal aortic aneurysm 21 (0.0) 32 (0.0) 0.003 1.28 (0.74–2.21)

    Peripheral artery disease 175 (0.1) 370 (0.1) 0.002 0.92 (0.77–1.10)

    Stent 74 (0.0) 151 (0.0) 0 0.95 (0.72–1.26)

CVD-related emergency department visits 4998 (5.1) 7233 (3.7) 0.069 1.35 (1.30–1.40)

Note: CI = confidence interval, CVD = cardiovascular disease, IRR = incidence rate ratio, MI = myocardial infarction.
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risk factor for CVD, it did not appear to modify the effect of 
endometriosis in our cohort. Patients with premature ovarian 
insufficiency may receive treatment such as hormone replace
ment therapy, which can reduce the risk of CVD. Further 
studies are required to determine whether treatment for pre
mature ovarian insufficiency affects CVD risk among patients 
with endometriosis.

Although our findings suggest that patients with endometri
osis have higher risk of CVD morbidity, risk of death from CVD 
occurs at an older age, which is outside the age range of followup 
in this study.37 Although death from CVD may occur later in life, 
CVD morbidity can remain substantial, even at younger ages.38 
Studies with a longer followup duration are required to elucidate 
the longterm risk of CVDrelated death in this population.
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Figure 3: Cumulative incidence estimates of (A) hospital admission for cardiovascular disease (CVD), (B) in-hospital CVD events and (C) CVD-
related emergency department (ED) visits among females with endometriosis (exposed) and those without endometriosis (unexposed). The 
Gray test showed significant differences for all outcomes (p < 0.0001).
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Figure 4: Hazard ratios (HRs) comparing females with endometriosis (exposed) and those without endometriosis (unexposed) by age group for 
(A) hospital admission for cardiovascular disease (CVD), (B) in-hospital CVD events and (C) CVD-related emergency department (ED) visits. 
Note: CI = confidence interval. 

Table 4: Sensitivity analysis for method of diagnosis of endometriosis

Outcome Incidence per 100 000 person-years (95% CI)
Adjusted HR 

(95% CI)

Primary composite: hospital admission for CVD

    Medical diagnosis 144.84 (132.26–158.63) 1.14 (1.04–1.25)

    Surgical diagnosis 202.72 (196.71–208.91) 1.14 (1.10–1.19)

Secondary composite: in-hospital CVD events

    Medical diagnosis 213.42 (198.01–230.03) 1.22 (1.13–1.32)

    Surgical diagnosis 304.61 (297.22–312.18) 1.27 (1.23–1.31)

CVD-related emergency department visits

    Medical diagnosis 513.20 (479.72–549.02) 1.47 (1.37–1.58)

    Surgical diagnosis 508.68 (493.51–524.32) 1.27 (1.22–1.32)

Note: CI = confidence interval, CVD = cardiovascular disease, HR = hazard ratio.

Table 5: Hazard ratios comparing females with endometriosis (exposed) versus those without endometriosis (unexposed)

Age group

HR (95% CI)

Hospital admission for CVD In-hospital CVD events
CVD-related emergency 

department visits

≤ 30 yr 1.73 (1.50–2.00) 1.74 (1.54–1.96) 1.87 (1.70–2.06)

30–34 yr 1.12 (1.00–1.26) 1.39 (1.27–1.53) 1.32 (1.19–1.46)

35–39 yr 1.26 (1.16–1.37) 1.34 (1.25–1.43) 1.37 (1.26–1.49)

40–44 yr 1.19 (1.11–1.28) 1.30 (1.23–1.38) 1.20 (1.12–1.29)

45–50 yr 0.98 (0.92–1.05) 1.10 (1.04–1.17) 1.15 (1.07–1.24)

≥ 50 yr 0.92 (0.78–1.08) 1.04 (0.91–1.19) 0.93 (0.77–1.13)

Note: CI = confidence interval, CVD = cardiovascular disease, HR = hazard ratio.
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Limitations
We collected data through December 2015 to allow for follow
up for CVD outcomes. The association between endometriosis 
and CVD risk is unlikely to differ in more recent data, but clin
ical practice has changed since 2015 to improve earlier diagno
sis of endometriosis; thus, recent data may be subject to less 
misclassification among those classified as not having endo
metriosis. Our study lacked information about modifiable life
style risk factors for CVD such as smoking, diet and exercise. 
Furthermore, we did not include information on stage of endo
metriosis or treatment used — including nonsteroidal anti
inflammatory drugs (NSAIDs), opioids or gonadotropin
releasing hormone agonists or antagonists, which may affect 
the risk of CVD — a limitation of administrative health data 
sets to study endometriosis.32,33,39,40 Similarly, indications for 
surgery (i.e., oophorectomy or hysterectomy) are not included 
in the data set, and although we assumed that, among those 
with endometriosis, these surgeries were completed for endo
metriosis, this is not confirmed. Finally, our data set measures 
were based on those used in the CANHEART study. Although 
these codes have been used previously, and are used by Statis
tics Canada, they have not yet been directly validated.41–46

Conclusion
Endometriosis is a multisystemic disease of chronic inflamma
tion. Our findings suggest that this disease could be associated 
with an increased risk for earlier onset of CVD, and should be 
investigated as a potential sexspecific factor in CVD screening.
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