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Why was the cohort set up?

Chronic diseases, including cardiovascular disease, dia-

betes mellitus, cancers and neurological disorders, consti-

tute the most important global burden on disease,

accounting for 68% of deaths and 54% of disability-

adjusted life years (DALYs) each year.1,2 With increasing

life expectancy, the impacts of chronic diseases will con-

tinue to rise.3 To reduce the substantial burden of chronic

diseases, intervening on their major risk factors is the most

cost-effective approach.4 Among various modifiable risk

factors, environmental factors are increasingly being recog-

nized as playing important roles in the development of a

number of chronic diseases.5

The World Health Organization (WHO) has estimated

that approximately 24% of DALYs and 23% of deaths are

attributable to five environmental risk factors: outdoor air

pollution; indoor air pollution; exposure to lead; climate

change; and lack of access to clean water, sanitation and

hygiene.6 Environmental exposures may also yield benefi-

cial effects on human health. For example, living in greener

neighbourhoods may contribute to improvements in psy-

chological well-being,7–9 increased physical activity10 and

reduced obesity11 and overall mortality.12

Many environmental risk factors, such as ambient air

pollution and noise, are ubiquitous and can lead to large

public health impacts. However, to quantify their health

impacts, large cohorts are usually required, as the effect

sizes of these exposures at the individual level are relatively

small compared with risk factors such as tobacco smoking

(for example, smoking increases the risk of lung cancer

mortality by 15-fold).13 Recent advances in the volume

and variety of electronic health records, and the rate at

which they can be merged and analysed in the era of Big

Data, provide an opportunity to create very large cohorts
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to acquire new insights into the environmental burden of

chronic diseases.14,15

The ONtario Population Health and Environment

Cohort (ONPHEC) is a large, retrospective cohort in the

province of Ontario, Canada (population of 10.8 million

in 1996),16 created in 2014 by linking multiple large-scale

health administrative databases. Comprising virtually the

entire Canadian-born population of Ontario who were 35

years or older in 1996 (� 4.9 million), with a follow-up

until 2014, the primary objectives of ONPHEC are to in-

vestigate the independent and combined effects of environ-

mental stressors (such as air pollution, traffic-related

noise) on the incidence of chronic diseases and their inter-

actions with ‘healthy’ environmental factors (e.g. green

areas). Secondary objectives of ONPHEC include the

following:

• to determine the effects of environmental exposures on

the long-term survival of adults with selected chronic

diseases;

• to quantify the burden of disease from adverse environ-

mental factors;

• to evaluate the impacts of changes in environmental ex-

posure on disease risk such as moving to less polluted

neighbourhoods or vice versa; and

• to identify population subgroups who are most suscep-

tible to the effects and who are disproportionately

exposed to environmental stressors.

Ontario represents an ideal setting to examine these im-

pacts, for multiple reasons. First, information on the inci-

dence of major chronic diseases such as acute myocardial

infarction (AMI), heart failure, diabetes and dementia is

available for virtually the entire population of Ontario,

using multiple chronic disease databases, some of

which have been populated starting as early as the mid

1980s.17–19 Long-term historical data for environmental

exposures, such as ambient air pollution and meteoro-

logical conditions, are also available with complete spatial

coverage across Ontario.20,21 With a retrospective cohort

design, ONPHEC provides an efficient and statistically

powerful way to investigate the impact of environmental

exposures on the onset of chronic diseases.

Second, Canada routinely conducts population-based

health surveys to collect data on health behaviour and de-

terminants of health, such as smoking, obesity and diet,

using a representative sample of the population.22,23

ONPHEC augments health administrative data with these

survey data, thus allowing for a two-stage cohort design to

combine the strengths of health administrative data (that is

large statistical power) and population-based health sur-

veys (that is rich information on person-level risk factors

for major chronic diseases). This design allows for indirect

control of important risk factors such as smoking and

obesity, that are often unavailable in large observational

studies, especially those using administrative databases.24

Third, Ontario has generally good environmental condi-

tions, but there are also large spatial variations in their expos-

ures. This provides an opportunity to develop exposure-

response functions at relatively low levels of environmental

exposures, which will have important public health implica-

tions globally. For example, average levels of ambient air pol-

lution in Ontario are considerably lower than in many cities

in the USA and Europe, and are well below the WHO air

quality guidelines.25,26

Fourth, Ontario is the most populous and ethnically di-

verse province in Canada, with a population that repre-

sents more than 200 ethnic origins.27 With demographic

characteristics comparable to the USA and many European

countries, findings from ONPHEC will be highly generaliz-

able to populations in many other regions.

Who is in the cohort?

ONPHEC is a retrospective cohort that was created in

2014. It comprises all residents of Ontario who on 1 April

1 1996: (i) were alive and were between 35 and 100 years

of age; (ii) had a recorded birth date and sex; (iii) had a

valid health card number; and (iv) were Canadian-born in-

dividuals. To better characterize long-term exposure to en-

vironmental factors, we excluded individuals who had

resided in Ontario for fewer than 5 years on cohort entry,

yielding a total of population of 4 854 759 individuals. We

chose 1 April 1 1996 as the date of cohort inception to

allow for a 5-year look-back window to establish residen-

tial history and to accrue a reasonably long follow-up

period until 2014 (the end of follow-up). The study popu-

lation was constructed using the Ontario Registered

Persons Database, a registry of all Ontario residents who

have ever had a health card number.28 Because Ontario

has a single-payer health insurance system, the registry is

an ideal sampling frame that covers the entire target popu-

lation. Figure 1 outlines the creation of ONPHEC.

Another important feature of ONPHEC is that a repre-

sentative sample of this cohort also participated in the

1996/97 cycle of the National Population Health Survey

(NPHS) or the 2000/01, 2003, 2005, or 2007/08 cycles of

the Canadian Community Health Survey (CCHS), and

they agreed to share and link their responses to health ad-

ministrative databases via their health card number. These

surveys are conducted routinely by Statistics Canada and

provide detailed data on variables such as smoking,

alcohol use, obesity and household income.22,23 These sur-

veys cover all household residents aged 12 years or older,

excluding individuals living on First Nations Reserves,
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Canadian military bases or certain remote regions of

Québec.22,23 Ontario response rates for these surveys

ranged from 73.4% to 92.8%.22,23

How often have they been followed up?

Because ONPHEC was created using the population regis-

try, once included in the cohort, individuals remain in it

until death or termination of Ontario health insurance (due

to moving out of the province). Follow-up is continuous,

with annual updates of the health administrative databases

that track important information such as vital status, clin-

ical events and residential postal codes for all cohort mem-

bers. This is achieved through deterministic record linkage

across multiple health administrative databases, using a

unique, encoded identifier, thereby protecting individual

privacy. To date, ONPHEC has linked data across 20

health administrative, chronic disease and environmental

databases (Figure 2). A description of each database is pro-

vided in Supplementary Data, available at IJE online. As

new data become available for these datasets, the follow-up

for ONPHEC will be further extended beyond 2014.

All the health administrative and health survey data are

held and linked at the Institute for Clinical Evaluative

Sciences (ICES), located at Sunnybrook Health Sciences

Centre in Toronto, Ontario.17 Under Ontario’s Personal

Health Information Protection Act, ICES researchers are

allowed to link encoded population-based health databases

for conducting research following stringent privacy and se-

curity policies and practices. The institutional review

board at Sunnybrook Health Sciences Centre has approved

all ongoing studies under ONPHEC.

What has been measured?

Selected health outcomes

The primary outcomes of ONPHEC are cardiovascular dis-

ease, diabetes and neurodegenerative disease, which were

selected based on previous evidence linking environmental

exposures to these specific outcomes.29–35 To ascertain

their incidence, we used existing chronic disease databases

including the Ontario Hypertension Database, the Ontario

Congestive Heart Failure Database, the Ontario

Myocardial Infarction Database and the Ontario Diabetes

Database. More recently, we have developed province-

wide databases for three major neurodegenerative diseases

(dementia, parkinsonism and multiple sclerosis). Each of

these databases has been populated using health adminis-

trative data that are routinely collected by the Ontario

- Exclude if not between 35 and 100 years of age, 
on April 1, 1996 

(N = 5,291,074) 

All adult residents in Ontario on April 1, 1996 

(N = 5,477,561) 

ONPHEC (N = 4,854,759) 

- Exclude landed immigrants  
- Exclude if not had lived in Ontario between 
April 1, 1991 and March 31, 1996  

(N = 535,255) 

All Ontario residents who on April 1, 1996, (1) were alive, (2) 
had a health card number, and (3) had recorded birth date and 
sex 

(N = 10,768,635) 

Figure 1. Creation of the ONtario Population Health and Environment Cohort (ONPHEC).
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government for the purpose of health care system adminis-

tration.17 These chronic disease databases have been vali-

dated through chart review and found to have high

sensitivity and specificity (for example, the Ontario

Diabetes Database has a sensitivity of 86% and specificity

of 97%).19,36–40 Algorithms for populating each of these

chronic disease databases are provided in Table 1.

Additionally, record linkage to the Office of the Registrar

General Death Database provides cause-specific mortality

information.

Selected characteristics of ONPHEC

At the individual level, using record linkage of administra-

tive databases and health surveys we have obtained data

such as age, sex, marital status, height, weight, smoking

Clinical 
events 

Social 
demographics 

Environmental 
characteristics 

Individual risk 
factors 

Healthcare 
services 

Office of the 
Registrar 
General 
Deaths 
Database

Ontario 
Hypertension 
Database

Ontario 
Myocardial 
Infarction 
Database

Ontario 
Congestive 
Heart Failure 
Database

Ontario 
Diabetes 
Database

Ontario 
Dementia 
Database 

Ontario 
Parkinsonism
Database 

Ontario 
Multiple 
Sclerosis 
Database

Ontario 
Health 
Insurance 
Plan 
Database

Ontario 
Drug 
Benefits 
Database 

National 
Ambulatory 
Care 
Reporting 
System  

Discharge 
Abstract  
Database 

National 
Population 
Health 
Survey 

Canadian 
Community 
Health 
Survey 

Citizenship 
and 
Immigration 
Canada 
Database

Canadian 
Census 

Ambient air 
pollution 

Meteorological 
conditions 

Green space 

Environmental 
noise 

Registered Persons Database 
(Source population)

ONPHEC

Figure 2. Data linkage to create ONPHEC cohort.
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status, daily physical activity and selected pre-existing

medical conditions (such as angina, arrhythmia). At the

community level, we have derived contextual variables

such as average education and unemployment rate, using

information from the 1996, 2001, 2006 and 2011

Canadian censuses. Selected characteristics of ONPHEC at

cohort entry are presented in Table 2. Additional individ-

ual-level information for cohort members who participated

in the population-based health surveys is provided in

Appendix B (available as Supplementary data at IJE

online).

Among ONPHEC members, approximately 27% (�1.4

million) died during the follow-up period 1996 to 2014,

with cardiometabolic disease as the most common underly-

ing cause of death (Figure 3). Long-term trends of the inci-

dence of six selected chronic diseases are displayed in

Figure 4. The incidence of dementia among females aged >

65 years increased markedly from 14.6 per 1000 in 1996

to 45.3 per 1000 in 2012, whereas the incidence of some

other diseases such as parkinsonism and AMI remained

relatively constant over time.

Selected environmental exposure data

We have developed a variety of environmental exposure

data,10,21,41–50 using state-of-the-art methods, including

satellite-based remote sensing44 and land-use regression

models.51 These exposure data are assigned spatially to co-

hort members using their annual six-character postal code

addresses during follow-up. Six-character postal codes in

urban areas represent the centroid of the blocks in which

the cohort members live. We included exposures to major

air pollutants, including fine particulate matter (particles

with aerodynamic diameter <2.5 lm, PM2.5), measures of

oxidative potential for particulate matter (mean glutathi-

one depletion and mean ascorbic acid depletion), ultrafine

particles (<0.1lm), nitrogen dioxide and ozone. PM2.5 has

been associated with various health effects, such as

increased cardiovascular mortality.30 Oxidative potential

is a novel measure of air pollution exposure, which pro-

vides an assessment of regional differences in the ability of

PM2.5 to cause oxidative stress, a mechanism thought to

play an important role in air pollution health effects.52,53

We are currently evaluating if regional differences in PM2.5

Table 1. Case definitions of selected chronic diseases using Ontario health administrative data

Chronic disease Case definition Validation

Hypertension Either one hospital admission with a hypertension diagnosis,a or an

Ontario Health Insurance Program (OHIP) claim with a hypertension

diagnosis followed within two years by either an OHIP claim or a hos-

pital admission for hypertension

Sensitivity ¼ 72%

Specificity ¼ 95%

Myocardial infarction One hospital admission with myocardial infarction as a most responsible

diagnosis,b excluding patients transferred from another acute care hos-

pital or discharged with a total length of stay less than three days

Sensitivity ¼ 89%

Specificity ¼ 93%

Congestive heart failure Aged >40 years, and either one hospital admission with a congestive

heart failure diagnosis,c or one OHIP claim/emergency department re-

cord with a congestive heart failure diagnosis followed within one year

by a second record from either source or one hospital admission

Sensitivity ¼ 85%

Specificity ¼ 97%

Diabetes mellitus Either one hospital admission with diabetes mellitus diagnosis,d or an

OHIP claim followed within two years by either an OHIP claim or a

hospital admission with diabetes mellitus diagnosis

Sensitivity ¼ 86%

Specificity ¼ 97%

Dementia Aged >20 years, and either one hospital admission with a diagnosis of de-

mentia,e or at least three OHIP claims for dementia within two years,

or at least one prescription for drugs relating to dementia

Sensitivity ¼ 75%

Specificity ¼ 99%

Parkinsonism Aged >20 years, and either at least two OHIP claims for Parkinsonism

within one year, f or at least one prescription for Parkinsonism and one

OHIP claim within six months either before or after the drug

prescription

Sensitivity ¼ 78%

Specificity ¼ 100%

Multiple sclerosis Aged >20 years, and either one hospital admission with a Multiple scler-

osis diagnosis,g or five or more OHIP claims within two years

Sensitivity ¼ 84%

Specificity ¼ 100%

aHypertension: ICD-9 401-405; ICD-10 code I10-I13 or I15.
bMyocardial infarction: ICD-9 code 410; ICD-10 code I21.
cCongestive heart failure: ICD-9 code 428; ICD-10 code I50.
dDiabetes: ICD-9 code 250; ICD-10 code E10-E14.
eDementia: ICD-9 code 046.1, 290.0-290.4, 294, 331.0, 331.1, 331.5; ICD-10 code G30, F00-F03.
fParkinsonism: ICD-9 code 332.0-332.1; ICD-10 code G20, G21.0-G21.4, G21.8-G21.9, G22, F02.3.
gMultiple sclerosis: ICD-9 code 340; ICD-10 code: G35.
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oxidative potential may contribute to regional differences

in PM2.5-associated health effects, using ONPHEC.

Additional information on air pollutant exposure data is

provided in Appendix C (available as Supplementary data

at IJE online).

In addition, we have information on various meteoro-

logical conditions such as air temperature and precipita-

tion from all weather stations across Ontario during the

study period.21 Previous studies have demonstrated that

both short-term (in days) and longer-term (months or

years) variations in temperature increase morbidity and

mortality.33,54 Further, spatial variations in traffic-related

noise in Toronto, the largest city in Ontario, were derived

using exposure surfaces developed from continuous meas-

ures of noise from population-based surveys conducted in

2012-13.49 Additionally, we have on hand different meas-

ures of green space using land use/classification data and

satellite-based normalized difference vegetation index

(NDVI).55 NDVI was formulated as the ratio between the

difference between the near-infrared region and red reflect-

ance to the sum of the two measures, with greater values

reflecting more green space.47 The NDVI data covering the

Table 2. Individual- and neighbourhood-level characteristics

of the ONtario Population Health and Environment Cohort

(ONPHEC)

ONPHEC Cohort

(N¼4,854,759) aVariable

Individual risk factors at time of entry, 1996

Age at entry (years) 54 6 14

Male (%) 47

Income quintile

1 (lowest) 18

2 20

3 20

4 20

5 (Highest) 22

Urban residence 83

Pre-existing comorbidity

Hypertension 35

Diabetes 11

Acute myocardial infarction 2

Coronary heart disease 4

Stroke 1

Congestive heart failure 2

Dementia 1

Other personal risk factors from population-based health surveys,

1996-2008b

Marital status (%)

Married (including common law) 63

Single 11

Separated, widowed, or divorced 26

Body mass index (kg/m2)c 26 6 5

<18.5 kg/m2 (%) 2

18.5-24.9 kg/m2 (%) 41

25.0-29.9 kg/m2 (%) 37

� 30 kg/m2 (%) 17

Missing 3

Education (%)

Less than high school 22

High school 18

Beyond high school 58

Missing 2

Smoking status (%)

Never smoker 27

Current smoker 24

Former smoker 41

Missing 8

Type of drinker (%)

Regular drinker 62

Occasional and former drinker 34

Never drinker 4

Total daily consumption of fruits and vege-

tables (%)

Consumed fruits and vegetables less than 5

times per day

44

Consumed fruits and vegetables more than 5

times per day

29

(continued)

Table 2. Continued

ONPHEC Cohort

(N¼4,854,759) aVariable

Missing 27

Energy expenditure in daily physical activity

(kcal/kg/day) (%)d

�3.0 (active) 22

1.5 - 2.9 (moderate) 25

<1.5 (inactive) 51

Missing 2

Neighbourhood-level risk factors, 1996e

Mean household income (in Can$ 1000) 53 6 16

Percentage > 15 years of age with less than

high school education

33 6 10

Percentage > 15 years of age without

employment

9 6 4

Values are percent or mean 6 standard deviation.
aBased on data linkage across health administrative and chronic disease

databases.
bAmong a representative sample of respondents (N�100,000) to the 1996/

1997 cycle of the NPHS or the 2000/2001, 2003, 2005, or 2007/2008 cycles

of the CCHS.
cBody mass index is the weight in kilograms divided by the square of the

height in meters.
dAverage daily energy expenditure of participants in their leisure activities

(such as walking, bicycling). For each activity, energy expenditure was esti-

mated using frequency and time per session and the value of metabolic energy

cost expressed as a multiple of the resting metabolic rate.
eAt the Canadian census tract level. Census tracts are small, relatively sta-

ble geographic areas that usually have a population between 2,500 and 8,000

persons. The legal age to work in Canada is 14 years. It is a standard practice

in Canada Census to collect and report labour force information among those

who are aged 15 years or above.
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entire province are available at 30-m and 500-m spatial

resolutions. As new environmental exposure data become

available, we will continue to link them to the cohort.

What statistical methods are used?

Novel statistical methods have been applied to the cohort.

First, to examine the relationship between long-term ex-

posure to environmental factors and incidence of chronic

diseases, we employed multilevel spatial random-effects

Cox proportional hazards models that were developed by

one of us (R.T.B).56 This model accounts for the possibility

that health patterns among individuals living in the same

or neighbouring communities are more similar than for in-

dividuals living farther apart, and that these patterns may

not be completely explained by variables included in the

model.57

Second, to assess the interactions between risk factors

(e.g. environmental, behavioural) and to provide informa-

tion that is more interpretable for public health decision

makers, we have applied an additive hazards model.58,59

With this modelling approach, interactions can be exam-

ined as a departure from additivity of the absolute effects

(that is risk difference) of two exposures. Thus the coeffi-

cient of the interaction term can be interpreted as add-

itional cases (per time) with each level of one exposure

given a certain level of another exposure.59

Third, to control for important individual-level risk fac-

tors such as income and diet, which are often unavailable

in large cohort studies using administrative databases, we

apply an indirect adjustment method developed by

ONPHEC investigators.24 This is a flexible method that

can readily accommodate any form of missing risk factors

(continuous or categorical) and simultaneously adjust for

multiple unmeasured variables. This method draws on in-

formation on the correlation between observed and miss-

ing risk factors from ancillary data sources (e.g. a similar

population), and the relationship between the missing risk

factors and survival from existing literature. The indirect

adjustment method depends largely on the representative-

ness of the ancillary information.24 By drawing the ancil-

lary data from a representative sample of the study cohort,

ONPHEC allows for better control of unmeasured risk

factors.

Fourth, we apply a flexible risk model to characterize

the shape of exposure-response relations between environ-

mental exposures and various chronic diseases.60

What have we found?

To date, we have examined the associations between ambi-

ent air pollution and the incidence of selected diseases. In

one study, we followed ONPHEC members who partici-

pated in the population-based health surveys between 1996

and 2011. Among 62 012 adults, we observed that for every

10-mg/m3 increase in exposure to PM2.5, the incidence of

diabetes increased by 11% [95% confidence interval (CI):

2-21%).61 In another study, we reported that the onset of

hypertension was associated with long-term exposure to

PM2.5 in Ontario, with an adjusted hazard ratio of 1.13

(95% CI: 1.05-1.22) per 10-mg/m3 increase in PM2.5.20

More recently, through record linkage of ONPHEC with

the Enhanced Feedback For Effective Cardiac Treatment

Study,62 we followed up all newly admitted patients in

Ontario having an AMI. We estimated that every 10-mg/m3

increase in exposure to PM2.5 was associated with a 22%

increase in risk of non-accidental deaths, 43% increase in

deaths from ischaemic heart disease and 64% increase in

AMI-related deaths. These estimates translate to 12.4% of

non-accidental deaths being attributable to PM2.5 among

AMI patients (Chen et al. 2015, submitted manuscript).

We also observed that exposure to ambient cold tem-

peratures had a greater impact on premature deaths com-

pared with that from high temperatures in Ontario, and

that the largest impact of cold temperature was seen on
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cardiovascular-related mortality, especially among individ-

uals younger than 65 years.21

Furthermore, we are currently analysing the spatial and

temporal trends of major neurodegenerative diseases, as-

sessing the effectiveness of smog advisories on reducing

cardiorespiratory morbidity and mortality, examining the

combined effects of green space and air pollution on the

long-term survival of patients living with cardiovascular

diseases, quantifying the burden of low and high ambient

temperatures on the risk of hospitalizations from

cardiovascular diseases and diabetes and evaluating the re-

lationship between incident dementia and long-term expos-

ure to air pollution.

What are the main strengths and
weaknesses?

The major strengths of ONPHEC include its large size and

inclusion of the entire Canadian-born population of

Ontario who were 35 years or older in 1996 (�4.9
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(E) Dementia 
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Figure 4. Annual incidence rates of six selected chronic diseases (A: acute myocardial infarction, B: congestive heart failure, C: hypertension, D: dia-

betes, E: dementia, F: parkinsonism) for the ONtario Population Health and Environment Cohort (ONPHEC), 1996-2012.
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million). This minimizes the potential for selection bias

while greatly increasing generalizability. We also achieved

virtually complete follow-up of all ONPHEC members by

deterministic record linkage using unique, encoded identi-

fiers. In addition, there are numerous population-based

databases available in Ontario that contain incident diag-

noses of major chronic diseases. Also, a wide range of en-

vironmental exposure data are available across Ontario.

As new health information and environmental data be-

come available, they can be incorporated into ONPHEC

for future analyses. Furthermore, with a follow-up of 19

years, ONPHEC provides a time-efficient, low-cost way to

study the environmental burden of chronic diseases. Last,

given the generally good environmental conditions in

Ontario and relatively large range in their exposures,

ONPHEC offers a rare opportunity to investigate the

health impacts of environmental exposures at relatively

low levels.

This cohort has several limitations. First, similar to

many large cohorts, ONPHEC does not have detailed in-

formation on some important personal risk factors such as

smoking and body mass index (BMI) for all cohort mem-

bers. However, with a unique two-stage cohort design in

which health administrative data are supplemented with

population-based health survey data, ONPHEC allows for

better control of the potential influence of unmeasured per-

sonal risk factors on effect estimates. Second, the analysis

of disease onset is limited to individuals who did not have

a previous documented history of any of these events at

baseline. Some of the cohort members may have experi-

enced silent events. However, any resultant bias is expected

to only slightly attenuate the risk estimates, because such

misclassification of disease is unlikely to be differentially

distributed by exposures to environmental risk factors such

as air pollution. Third, as in many cohort studies, it is not

possible to assess personal exposures to environmental risk

factors. Other factors such as daily activity patterns may

have an important influence on total personal exposure to

environmental risk factors. However, a population survey

reported that Canadian adults who resided in major cities

during 1992-97 spent on average over 80% of their time

each year at home (both indoors and outdoors).63 Last, we

were unable to track vital status and incidence of chronic

diseases among individuals after they moved out of

Ontario. Hence, we censored individuals if they became in-

eligible for health insurance.

Can I get hold of the data? Where can I find
out more?

Collaborations are highly welcome, in particular collabor-

ations that support linkage of ONPHEC with additional

datasets on clinical outcomes, risk factors or environmen-

tal exposure data. Please contact the corresponding author

with any inquiries: [hong.chen@oahpp.ca].

Supplementary Data

Supplementary data are available at IJE online.

Funding

Funding for ONPHEC is provided by the Canadian Institutes of

Health Research (MOP-133463) and Health Canada (MOA-

4500302837, MOA-4500314182 and MOA-4500332737). This

study was supported by the Institute for Clinical Evaluative Sciences

(ICES), which is funded by an annual grant from the Ontario

Ministry of Health and Long-Term Care (MOHLTC).

Profile in a Nutshell

• The ONtario Population Health and Environment

Cohort (ONPHEC) is a large, retrospective cohort in

the province of Ontario, Canada, that was created

in 2014 to investigate the independent and com-

bined effects of various environmental exposures

on the development and progression of chronic

diseases.

• ONPHEC comprises virtually the entire Canadian-

born population in Ontario who were 35 years or

older in 1996 (�4.9 million) and combines multiple

Big Data sources (e.g. large-scale health administra-

tive databases, satellite-based environmental data-

bases) and novel statistical methods.

• Follow-up extended until 2014 through individual-

level record linkage to databases of hospitalizations,

emergency department visits, physician office visits,

prescription medications and mortality.

• A unique characteristic of ONPHEC is the two-stage

cohort design: health administrative data are supple-

mented with population-based health survey data on

major risk factors for chronic diseases from a repre-

sentative sample of ONPHEC.

• ONPHEC collects information on incidence and mor-

tality from major chronic diseases, including cardio-

vascular diseases, diabetes and neurodegenerative

diseases.

• ONPHEC contains a variety of environmental expos-

ure datasets developed by the investigators using

state-of-the-art methods such as satellite-based re-

mote sensing.

• Collaborations are highly welcome. Please contact

the corresponding author with any enquiries:

[hong.chen@oahpp.ca].
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