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Abstract

Since 1986, antiretroviral therapy (ART) has been available free of charge to individuals

living with HIV in British Columbia (BC), Canada, through the BC Centre of Excellence in

HIV/AIDS (BC-CfE) Drug Treatment Program (DTP). The Highly Active Antiretroviral

Therapy (HAART) Observational Medical Evaluation and Research (HOMER) cohort was

established in 1996 to maintain a prospective record of clinical measurements and medi-

cation profiles of a subset of DTP participants initiating HAART in BC. This unique cohort

provides a comprehensive data source to investigate mortality, prognostic factors and

treatment response among people living with HIV in BC from the inception of HAART.

Currently over 5000 individuals are enrolled in the HOMER cohort. Data captured include

socio-demographic characteristics (e.g. sex, age, ethnicity, health authority), clinical

variables (e.g. CD4 cell count, plasma HIV viral load, AIDS-defining illness, hepatitis C co-

infection, mortality) and treatment variables (e.g. HAART regimens, date of treatment

initiation, treatment interruptions, adherence data, resistance testing). Research findings

from the HOMER cohort have featured in numerous high-impact peer-reviewed journals.

The HOMER cohort collaborates with other HIV cohorts on both national and interna-

tional scales to answer complex HIV-specific research questions, and welcomes input

from external investigators regarding potential research proposals or future collabor-

ations. For further information please contact the principal investigator, Dr Robert Hogg

(robert_hogg@sfu.ca).
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The HIV/AIDS Drug Treatment
Program (DTP)

Since 1986, antiretroviral therapy (ART) has been avail-

able free of charge to medically eligible HIV-positive indi-

viduals living in British Columbia (BC), Canada. Since

1992, the BC Centre for Excellence in HIV/AIDS

(BC-CfE)1 Drug Treatment Program (DTP)2 has adminis-

tered the centralized distribution of ART on behalf of the

BC Ministry of Health’s PharmaCare programme. Medical

eligibility for ART initiation through the DTP is deter-

mined by the BC-CfE Therapeutic Guidelines.3,4 New

ART prescriptions are reviewed by a BC-CfE affiliated

physician, to ensure the requested medication regimen is

compatible with provincial guidelines developed by a com-

mittee of physicians, virologists, pharmacists, economists

and health service researchers.5 Guidelines have evolved

over the past 20 years to reflect advances in research, clin-

ical experience and availability of antiretroviral drugs.

Current guidelines preferentially recommend as initial

therapy the use of: two nucleoside reverse transcriptase in-

hibitors (NRTI), either tenofovir or alternatively abacavir,

plus emtricitibine or lamuvidine, plus a third agent, either

the non-nucleoside reverse transcriptase inhibitor

(NNRTI) efavirenz or the ritonavir-boosted protease in-

hibitor (PI) atazanavir.4

In recent years, therapeutic guidelines have also encom-

passed the increasingly recognized role of ‘Treatment as

Prevention’, an approach pioneered at the BC-CfE.6

Existing guidelines recommend that HAART should be

offered to all HIV-positive individuals regardless of CD4

cell count, except in the case of elite controllers and long-

term non-progressors.4 This treatment approach is consist-

ent with the recommendations of the International

Antiviral Society-USA7 and the Department of Health and

Human Services.8

All DTP participants are entered into the BC-CfE

Registry, a database of socio-demographic, clinical and la-

boratory variables. Individuals are entered into the BC-CfE

Registry at the time of their first contact with the BC-CfE,

either their first HIV viral load test or their first ART pre-

scription in BC. The BC-CfE Registry is a secure, electronic

database, which includes participant demographic and

clinical information collected from HAART prescriptions,

laboratory records and research ethics board-approved

linkages with other health databases. At the time of DTP

enrolment, participants are provided with an information

sheet which describes data collection and usage and ex-

plains the measures taken to ensure confidentiality and

protect privacy.9 Following an initial period of monthly

monitoring and medication dispensing, HAART prescrip-

tions are typically refilled every 2–3 months and HIV viral

load and CD4 count are monitored in a schedule deter-

mined by the Primary Care Guidelines.10

For each participant, clinical staging forms, based on

the US Centers for Disease Control clinical staging sys-

tem,11 are mailed to the prescribing physicians annually to

update clinical information and capture incident opportun-

istic infections. Clinical and socio-demographic informa-

tion are then manually entered into the BC-CfE Registry.

In BC, all HIV plasma viral load tests and most CD4 cell

count tests are performed by the St Paul’s Hospital labora-

tories in Vancouver. These test results are then transferred

electronically via linkage to the BC-CfE Registry. CD4 cell

counts and hepatitis B and C tests performed at other

centres in BC are captured from results written on ART

prescriptions, and are manually entered into the BC-CfE

Registry. Hospital and community ART-dispensing data

are updated daily in the BC-CfE Registry through manual

entry of pharmacy medication dispensing records.

Why was the HOMER cohort established?

The HAART Observational Medical Evaluation and

Research (HOMER) cohort was established in 1996 to

maintain a prospective record of clinical, laboratory and

medication profiles of a subset of DTP participants,

Key Messages

• Improved treatment outcomes and temporal reductions in the incidence of antiretroviral drug resistance within the

HOMER cohort demonstrate the increased effectiveness of modern HAART regimens in BC.

• Analyses within the HOMER cohort have shown that expanding HAART coverage within BC has reduced HIV trans-

mission on a population level, emphasizing ‘Treatment as Prevention’ as a key element of the comprehensive HIV

combination prevention framework.

• Contemporary research within the HOMER cohort evaluates viral and human genetic predictors of treatment out-

comes, with a view to expanding human pharmacogenetic testing to guide HIV therapy.
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characterized by more restrictive inclusion criteria. This

unique cohort provides a comprehensive data source to

investigate mortality, prognostic factors and treatment

responses among people living with HIV in BC from the in-

ception of HAART.

The HOMER cohort provides longitudinal data on

socio-demographic, clinical and laboratory variables for

ART-naı̈ve individuals who have initiated HAART in BC

since the advent of triple combination therapy. The cohort

study aims to:

i. evaluate clinical and virological outcomes, resistance

patterns and prognostic factors associated with

HAART among people living with HIV in BC

ii. conduct surveillance of the population-level health ef-

fects of HAART

iii. inform treatment priorities and therapeutic guidelines

for HIV/AIDS management

iv. collaborate with other HIV observational cohorts to

pursue complex HIV-related research that requires

large sample sizes.

Who is included in the HOMER cohort?

HOMER restricts inclusion to DTP participants who were

ART-naı̈ve in BC prior to enrolment, aged �19 years of

age at ART initiation and whose first ART regimen

included three or more antiretroviral agents initiated

on/after 1 August 1996. Up until the most recent update of

the cohort, eligible individuals required a baseline CD4 cell

count <500 cells/mm3 or a baseline plasma viral load

>5000 copies/ml. Baseline measurements are defined as

the latest results available with test dates within 6 months

prior to HAART initiation. In light of recent changes

to the therapeutic guidelines,4 the cohort moving forward

will adopt more inclusive criteria, allowing CD4 cell count

to be of any value, while restricting to patients with plasma

viral load measurements >200 copies/ml. This restriction

will help minimize the chance of mistakenly including out-

of-province ART-experienced patients into HOMER. We

have explored the possibility of applying this modified in-

clusion criterion to the current dataset, but this failed to

significantly increase the number of individuals identified.

This likely reflects the lag-time between the announcement

of new guidelines and community implementation.

The HOMER cohort is updated annually, with the

most recent update including individuals who initiated

ART between 1 August 1996 and 30 June 2011, with fol-

low-up until 30 June 2012. The 5229 individuals enrolled

in the current HOMER cohort represent approximately

63% of the 8327 patients who have ever accessed ART

through the DTP up to 30 June 2011.

Characteristics of individuals in the HOMER
cohort

The HOMER cohort includes individuals initiating

HAART from across BC. The province is sub-divided into

health authorities that separate the governing and planning

of health services.12 The proportion of individuals

recruited from each of the health authorities is shown in

Figure 1. The majority of cohort participants reside within

the catchment area of Vancouver Coastal Health

Authority (58%), and live within urban localities (95%).

Table 2 lists socio-demographic and clinical characteris-

tics of all HOMER cohort participants until administrative

censoring on 30 June 2012. The majority (81%) of individ-

uals in the cohort are male, and injection drug use (IDU) is

the most common HIV transmission route, reported by

39% of individuals. Among individuals active in the

HOMER cohort as of 30 June 2012, the median age is 48

years. Figure 2 shows the age distribution of individuals

currently active within HOMER.

Cumulative annual enrolment, loss to
follow-up and death within the HOMER
cohort

Figure 3 shows cumulative annual enrolment, loss to fol-

low-up (LTFU) and death within the cohort since the study

inception. The median number of individuals enrolled into

the HOMER cohort annually is 327 individuals per year

[quartiles [Q1-Q3]: 265–420]. Overall crude mortality is

19%, with a mortality rate of 3.04 per 100 person-years.

The median follow-up time for individuals in the cohort is

5 years (Q1-Q3: 3–9 years). The total LTFU since cohort

inception is 5%, defined as no clinical contact based on

various data sources such as prescription refills, AIDS-

defining illness diagnoses, CD4 cell count, viral load or

other laboratory tests for �18 months. A recent compari-

son of 17 North American and European cohorts, pub-

lished by the Antiretroviral Therapy Cohort Collaboration

(ART-CC), demonstrated that the range of LTFU in

similar HIV observational cohorts is between 2% and

18%, placing the HOMER cohort at the low end of this

scale.13

What is measured and how are the data
collected?

A subset of data specific to HOMER-eligible individuals in

the BC-CfE Registry is used to populate variables in the

HOMER cohort. Longitudinal electronic clinical and

demographic data from the BC-CfE Registry are compiled

and processed to update the HOMER cohort every 12
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months. Data routinely collected are shown in Table 1.

Key variables captured include socio-demographic charac-

teristics (e.g. sex, age, ethnicity, health authority), clinical

variables (e.g. CD4 cell count, plasma HIV viral load,

AIDS-defining illness, hepatitis C co-infection, mortality),

and treatment variables (e.g. HAART regimens, date of

treatment initiation, treatment interruptions, adherence

data, resistance testing). The HOMER protocol has been

granted ethical approval by the University of British

Columbia Research Ethics Board.

The BC-CfE Registry is linked with the BC Division of

Vital Statistics to monitor patient mortality on a monthly

basis, which significantly minimizes LTFU, enhancing data

quality and completeness within the cohort.

Knowledge translation

Research findings from the HOMER cohort have attracted

a global audience as a result of numerous original research

publications featuring in high-impact peer-reviewed jour-

nals, in addition to contemporary research presentations at

major international conferences. Results from the cohort

have informed research priorities, policy-making and pro-

gramme development on a global scale. Our work is also

presented through social media,14 our website15 and print

media, radio and television.

What are the major findings to date?

Clinical benefits associated with HAART and

prognostic indicators

Seminal research within the HOMER cohort and the

BC-CfE Registry at the outset of the HIV epidemic provided

strong evidence of the clinical benefits of HAART, demon-

strating decreased morbidity and mortality and a superior

virological response when compared with previously recom-

mended monotherapy and dual combination therapy.16,17

The HOMER cohort continues to chronicle the evolution of

HAART as antiretroviral regimens improve in efficacy and

tolerability. More recent findings within the HOMER co-

hort18 and the BC-CfE Registry19,20 demonstrate a signifi-

cant decrease in mortality and disease progression and an

increase in life expectancy among HIV-positive individuals

in BC over time, associated with the increased uptake of

modern forms of HAART.

Early data from the HOMER cohort supported the prog-

nostic value of plasma viral load and CD4 cell count to

predict treatment outcomes, disease progression and mortal-

ity.21–24 More recently, publications have explored the bene-

fits of evaluating prognostic indicators on a programmatic

level.25 The Programmatic Compliance Score (PCS) was de-

veloped and validated within the HOMER cohort in 2012.

Six indicators based on the IAS-USA guidelines contributed

to the final score including frequency of CD4 and viral load

Figure 1. Map demonstrating the number of individuals in the HOMER

cohort residing in each health authority in BC on 30 June 2012, the study

end-date for the HOMER cohort at the time of writing (n¼ 5223). The

majority of HOMER cohort participants reside within the catchment area

of Vancouver Coastal Health Authority, and live in urban localities. The

health authority was unknown for six participants within the cohort.

Figure 2. Population pyramid showing the age distribution of individ-

uals active in the HOMER cohort on 30 June 2012, the study end-date

for the HOMER cohort at the time of writing (n¼ 3584). This figure

excludes individuals who have died, moved out of BC or become lost to

follow-up. The median age of active cohort participants at the most re-

cent study end-date was 48 years and the majority of participants identi-

fied as male sex.
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assessment, resistance testing prior to treatment

initiation, CD4 count at ART initiation, HAART regimen

commenced and virological outcomes after treatment

initiation. The PCS was strongly associated with all-cause

mortality and potentially represents a means of improving

clinical outcomes among individuals commencing

HAART.25

Treatment as prevention

Recent publications have evaluated the benefits of expand-

ing access to HAART in BC with the aim of reducing HIV

transmission on a population level, a concept known as

treatment as prevention.6,26–29 The BC-CfE has used data

from the HOMER cohort in combination with other data-

sets, to create demographic and mathematical models to

evaluate the individual and public health benefits of treat-

ment as prevention and inform future policy and guideline

judgments. Findings have demonstrated that expanding

coverage of HAART in BC could dramatically reduce HIV

transmission on a population level.6,26,27,30 Treatment as

prevention is now becoming widely accepted as a key

element of the comprehensive HIV combination prevention

framework and is recognized globally as an urgent imple-

mentation priority.31,32

Socio-demographic characteristics, adherence

and treatment outcomes

The HOMER cohort is a unique database, allowing for

evaluation of the impact of socio-demographic characteris-

tics on health outcomes in a population where medical

care and access to HAART is provided to all eligible resi-

dents free of charge. Despite the availability of a universal

healthcare system, early findings from the HOMER cohort

and the BC-CfE Registry observed that individuals of

lower socio-economic status demonstrated increased HIV-

related mortality and decreased access to HAART.33–35

Similarly, HOMER participants with a history of IDU ac-

cessing HAART demonstrated suboptimal adherence

Figure 3. Cumulative enrolment, loss to follow-up and mortality in the

HOMER cohort over time on 30 June 2012, the study end-date for the

HOMER cohort at the time of writing. This figure demonstrates the

number of participants enrolled in the HOMER cohort since the study in-

ception in 1996. Total HOMER represents the sum of active HOMER co-

hort participants and individuals who had died, moved out of BC or

become lost to follow-up as of 30 June 2012.

Table 1. Data routinely collected/derived for the HOMER co-

hort as of 30 June 2012, the study end-date for the HOMER

cohort at the time of writing

Variables

Demographics Age

Sex

Ethnicity

Aboriginal ancestry

Postal code and/or census tract locator

BC Health Authority

Date of death

Cause of death

Clinical/laboratory

variables

Year of first HIV-positive test

Year of ART initiation

Physician’s experience of monitoring

HIV-positive patients

HIV clade

AIDS-defining illnessesa

Absolute CD4 cell count and date

Plasma viral load and date

Hepatitis C infection status

Hepatitis B infection status

Antiretroviral therapy ART medication (drug, form, dose)

Start and stop date for each ART

medication

ART drug resistance testing and results

ART adherenceb

Treatment interruptions

Prescribed structured treatment interruptions

ART: antiretroviral therapy.
aDate is recorded for the first diagnosis of each ADI.
bAdherence is estimated based on pharmacy refill records and is defined as

the proportion of time an individual has supply of ART dispensed during fol-

low-up. Threshold for adherence is set at �95%.
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and clinical outcomes.36–39 However, novel findings within

the HOMER cohort suggest that IDU status and adherence

may be less important predictors of suboptimal clinical

outcomes in the context of modern highly effective

HAART regimens.40–42

Antiretroviral drug resistance

HIV mutations conferring antiretroviral drug resistance

have been extensively evaluated since the inception of

HOMER. High plasma viral load levels and suboptimal ad-

herence have been identified as predictors of HIV antiretro-

viral-resistance mutations within the cohort.43,44 Studies

evaluating the temporal changes in the emergence of anti-

retroviral drug resistance within the HOMER cohort45 and

the BC-CfE Registry46,47 have shown a decline in the inci-

dence of resistance mutations over time in BC, along with

improved virological outcomes, highlighting increased effi-

cacy of modern HAART regimens. Despite this, a recent

study characterizing the epidemiology of antiretroviral mul-

ticlass resistance among HOMER cohort participants re-

ported that 17% of the individuals evaluated demonstrated

2-class antiretroviral drug resistance, highlighting the con-

tinued importance of regular viral load and resistance moni-

toring among treatment-experienced individuals.48

Supplementary data collection

Supplementary data collection has been completed to en-

rich the HOMER dataset and answer specific research

questions relating to key HIV-related health issues in BC.

The Longitudinal Investigation into Supportive and

Ancillary health services (LISA) study collected cross-

sectional socio-demographic and behavioural data in a

survey administered from 2007 to 2010, to improve the

understanding of supportive service use, socio-demo-

graphic factors and quality of life among a subset of

HOMER participants.51 Findings from the LISA study

have confirmed the importance of expanding supportive

service provision for HOMER participants demonstrating

social and clinical vulnerabilities.52,53

Future research directions

The HOMER cohort continues to pursue innovative re-

search within the field of HIV testing and treatment. One of

the most novel research projects currently underway evalu-

ates viral and human genetic predictors of response to HIV

therapies. The research team aims to develop a single more

sensitive test for HIV resistance, based on next-generation

sequencing, and expand human pharmacogenetic testing to

guide HIV therapy based on each patient’s unique DNA.

This research will optimize HAART prescribing and reduce

the economic and health cost of treatment failures and

emerging drug resistance. Additionally, this project will es-

tablish a real-time surveillance platform to monitor HIV

drug resistance among individuals living with HIV in BC,

enabling rapid identification of at-risk areas with high trans-

mission risk in need of targeted intervention.49

Table 2. Socio-demographic and clinical characteristics of

HOMER cohort participants up to administrative censoring

on 30 June 2012, the study end-date for the HOMER cohort at

the time of writing (n¼5229)

Variable Number (%)

or median

(quartiles 1–3)

Sex

Female 985 (18.8)

Male 4244 (81.2)

Resident in an urban localitya 4090 (95.2)

Current age (years) 48 (41–55)

Age at enrolment (years) 41 (34–47)

Baseline CD4 cell count (cells/mm3) 210 (110–330)

Most recent CD4 cell count (cells/mm3) 450 (270–640)

Baseline plasma viral load (copies/ml) 95 000 (30 700–100 010)

Recent viral suppression (�50 copies/ml)b 3673 (74.6)

Viral load test rate (per year follow-up) 4.2 (3.1–5.2)

AIDS at baseline 781 (14.9)

HIV risk factorc

History of injection drug use 2031 (38.8)

Heterosexual 1207 (23.1)

MSM 1310 (25.1)

Unknown 1741 (33.0)

Hepatitis C-positive 2193 (41.9)

Ethnicityc

White 1836 (35.1)

Aboriginal ancestry 684 (13.1)

Asian 190 (3.6)

Hispanic 112 (2.1)

Black 117 (2.2)

Unknown 2449 (46.8)

Loss to follow-upd 238 (4.6)

Total follow-up time (years) 5 (3–9)

Crude mortality 993 (19.0)

Years on ART 4 (2–7)

Baseline ART resistance testing 2839 (54.3)

Resistance mutations detected 234 (8.24)

Treatment interruption (�90 days) in

past year of follow-up

627 (13.0)

Adherence �95% in past year of follow-upe 2903 (60.0)

This table displays socio-demographic and clinical characteristics of all

HOMER cohort participants up to administrative censoring, including par-

ticipants who have died, moved out of BC or become lost to follow-up.

MSM, men who have sex with men; ART, antiretroviral therapy.
aDetermined by postal code data (data missing for 933 individuals).
bPlasma viral load within 12 months before last follow-up date. Viral load

assays taken after April 1999 exclusively included, to reflect guideline changes

and sensitivity of testing (data excluded for 305 individuals).
cIn some cases participants may identify with more than one HIV risk fac-

tor/ethnicity, therefore the total percentage is greater than 100.
dDefined as no clinical contact for �18 months.
eDetermined by pharmacy refill data. Individuals eligible for adherence as-

sessment must have �12 months of follow-up (n¼ 4842).
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Another contemporary research project employs next-

generation sequencing technologies to retrospectively

quantify the genetic variation of HIV populations from re-

peated samples from a subset of HOMER cohort partici-

pants. The main objective of this research is to develop

new techniques for detecting the signature of virus adapta-

tion to the host-specific immune response. This project will

use phylogenetic methods to reconstruct the evolutionary

history of the virus population within each individual, to

determine when certain mutations first appeared and

how they proliferated over time in response to selection.50

By characterizing the adaptation of HIV within patients,

these techniques may be able to provide an important

resource for anti-HIV vaccine research.

Currently in the recruitment stage, the Engage Study54

aims to create a prospective cohort of HIV-positive individ-

uals newly initiating HAART, nested within the HOMER

cohort. Interviewer-administered surveys will supplement the

HOMER dataset to enable evaluation of socio-demographic,

economic, behavioural and structural characteristics that me-

diate HAART uptake, retention and clinical outcomes in the

context of the increased expansion of HAART in BC.

Partner cohort studies

The Seek and Treat for Optimal Prevention of HIV/AIDS

(STOP HIV/AIDS) cohort55 is a partner study coordinated

through the BC-CfE. More expansive in scope than the

HOMER cohort, the STOP HIV/AIDS cohort includes all

HIV-positive individuals resident in BC, who were diag-

nosed with HIV between 1 January 1996 and 31 March

2010. The HOMER cohort primarily uses the robust clin-

ical data within the BC-CfE Registry to evaluate mortality,

prognostic factors and treatment responses specifically

among individuals accessing HAART in BC, with the aim

of informing treatment priorities and therapeutic guide-

lines and evaluating the population-level health effects

of HAART. Comparatively, the STOP HIV/AIDS cohort

links data from the BC-CfE Registry with eight additional

treatment, surveillance and administrative databases, to

explore healthcare delivery indicators at a population level,

including medical costs, quality of care and treatment out-

comes. Ultimately, the STOP HIV/AIDS cohort seeks to

critically evaluate the cascade of care and the expansion of

HAART provision in BC, under the umbrella of treatment

as prevention.

The HOMER study shares de-identified data with other

HIV cohorts on both national and international scales to

answer complex HIV-specific research questions requiring

large data sets, or data from multiple geographical

locations. Of note, a subset of data from the HOMER co-

hort has been merged with seven other cohort databases

from across Canada to form the Canadian Observational

Cohort (CANOC), facilitating collaborative pan-provincial

research into HIV therapeutics and population and public

health.56 Current international collaborations include the

ART-CC57 and the North American AIDS Cohort

Collaboration on Research and Design (NA-ACCORD).58

What are the main strengths and
weaknesses of the HOMER cohort?

The HOMER cohort provides a unique population-level

dataset to explore contemporary research questions

relating to HIV/AIDS treatment. This dataset dates back to

the inception of HAART, thereby providing an invaluable

resource for investigating the changing prognoses and

treatment outcomes of HIV-positive individuals over time

in BC. As HAART is provided free of charge in BC, an eco-

nomically diverse population is represented, and factors

relating to financial barriers to treatment do not comprom-

ise the dataset by limiting access to HAART in certain

populations. Similarly, as all participants are antiretroviral

naı̈ve, previous ART use does not confound the data.

Additional strengths include the complete data capture

of deaths through linkage with vital statistics data, and the

ability to monitor individuals who discontinue treatment

through laboratory tests and physician reporting, resulting

in a comprehensive dataset with minimal LTFU.

Furthermore, we are systematically able to measure ART

adherence through centralized pharmacy refill data, a fea-

ture that is unique to this cohort compared with most other

HIV observational studies.

The HOMER cohort captures a large proportion of HIV-

positive individuals receiving HAART in BC, as all adults ac-

cessing HAART through the universally accessible publicly

funded DTP are included in the BC-CfE Registry. Although

the majority of HAART-treated BC residents receive treat-

ment through the DTP, a small proportion receive HAART

via other programmes, such as through participation in clin-

ical trials, the Federal First Nations health programme or pri-

vate prescriptions. Therefore, this cohort is not entirely

representative of the BC population accessing HAART.

Another potential weakness of the HOMER cohort is the

incomplete capture of data indicating the mode of HIV ac-

quisition for many cohort participants. Additionally, routine

data collection relies on feedback from physicians for some

variables (reporting of opportunistic infections, hepatitis C

status and IDU status), therefore is often incomplete.

Where can I find out more?

The HOMER team welcomes input from external investi-

gators regarding research proposals or opportunities for
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collaborations to pursue joint or comparative analyses. For

further information please contact the principal investiga-

tor, Dr Robert Hogg (robert_hogg@sfu.ca).
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