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Scientific positioning of Alberta in health research specialties

Executive Summary

The Alberta Heritage Foundation for Medical Research (AHFMR) assists and funds health research with the aim of
gaining knowledge applicable to the improvement of health outcomes in Alberta and throughout the world. In order to
fund health research based on international standards of excellence, to build on Alberta’s strengths in medical
research and/or to foster research in areas of importance to the province, Science-Metrix was mandated by the
AHFMR to produce a bibliometric assessment of Alberta’s position in 11 strategic research specialties. These
research areas were: Biochemistry, Cardiovascular System, Cell Biology, Genetics, Immunology, Microbiology,
Oncology, Pediatrics, Pharmacology & Pharmacy, Physiology, and Surgery.

The present bibliometric analysis uses publications data retrieved from Thomson Scientific’s Science Citation Index
(SCI). A timeframe of 24 years (1982-2005) was divided into four six-year periods to outline the evolution of the
scientific output at world, Canadian, and provincial levels. The performance of Alberta, leading Canadian provinces
(British Columbia, Ontario and Quebec), and Canada is presented according to four scientometric indicators (number
of papers, papers per capita, specialization index (Sl), and average relative impact factor [ARIF]) and a combined
multicriteria ranking. The analysis of trends in these indicators allowed conclusions to be drawn on the
competitiveness, strengths, and weaknesses of Alberta in the 11 research areas. Data were also gathered on the most
productive Albertan institutions and researchers, and on leading national and international collaborators.

In Alberta, Biochemistry came first among the 11 specialty fields in terms of absolute output, with 4,945 papers
published between 1982 and 2005. Pharmacology & Pharmacy was next in importance with 2,571 papers. Similar
results were observed at the Canadian and world levels, with these same specialties being the most active.
Conversely, Pediatrics and Cell Biology were among the three fields with the lowest research activity at all levels.

In terms of output per capita, Alberta has performed better than the other leading provinces in 7 of the 11 specialties
examined over the 24-year period. It was only surpassed by Ontario in Oncology, Pediatrics, and Surgery, and by BC
in Genetics. From 1982 to 2005, Alberta has performed better than Canada as a whole in all specialties except
Surgery. However, in the most recent period (2000-2005), it surpassed the Canadian average in all 11 specialties.

For the whole 24-year period, Alberta was specialized in 7 out of the 11 specialties considered. Alberta was mostly
specialized in Physiology (SI of 2.12) and Microbiology (Si of 1.53) but was not specialized in Surgery (Sl of 0.64)
and Oncology (SI of 0.80). Over the four six-year periods, the S| of Alberta grew steadily in two specialties:
Cardiovascular System (Sl climbing from 0.43 in 1982-1987 to 1.60 in 2000-2005) and Physiology (Sl from 1.32 to
2.70). The province is reducing its relative efforts in Genetics (SI from 1.54 to 1.17) and in Microbiology (Sl from
1.73 10 1.30).

Compared to Canada and leading provinces, the impact of papers published by Albertan researchers between 1982
and 2005 was particularly high in Cardiovascular System (ARIF of 1.38) and Cell Biology (ARIF of 1.12). Notable
performances were also obtained in Pediatrics (ARIF of 1.24) and Oncology (ARIF of 1.14). However, Alberta was
lagging behind the world in Surgery and behind its Canadian counterparts, mostly in Genetics. While important
increases in ARIF were seen for Alberta in Cell Biology and Oncology over the last four six-year periods,
Cardiovascular System underwent one of the largest declines.

When considering the multicriteria ranking of selected provinces, Alberta emerged as an established leader in five
specialties over the entire 1982-2005 period, namely Cardiovascular System, Cell Biology, Immunology,
Microbiology, and Physiology. This performance was significantly better than the three other leading provinces,
Ontario ranking first overall in three specialties, Quebec in two, and BC in one. Alberta was also in excellent position
in Pharmacology & Pharmacy, having consistently ranked second over the four six-year periods and overall.

The leading role of Alberta in these six specialty fields should however be considered with caution. Indeed, its impact
has declined between the last two six-year periods in all of these fields except Immunology, while its specialization
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decreased in half of the six fields, namely Immunology, Microbiology, and Pharmacology & Pharmacy. Accordingly,
Alberta should try to augment its relative output in Immunology, its impact in Cardiovascular System, Cell Biology,
and Physiology, and both its output and impact in Microbiology and Pharmacology & Pharmacy in order to maintain
and consolidate its leading position. The recent changes in the positioning of Alberta in three of the most active
specialty fields in terms of absolute number of papers are also of concern. Biochemistry was still one of Alberta’s
main strength in 2000-2005 in terms of combined specialization and impact, but it lost ground against other
Canadian provinces in the multicriteria ranking over the last two six-year periods. Similarly, Alberta’s positioning has
been deteriorating in Genetics and Oncology. While Alberta should mainly try to sustain the recent growth in impact
in Biochemistry, it would need to direct serious efforts towards increasing its impact, and above all its output, to
regain its leadership role in Genetics and Oncology.

Even though improvements were seen in Pediatrics, and even more so in Surgery, between 1982 and 2005, these two
specialties represented Alberta’s main weaknesses. To continue closing the gap with Canada and the world, Alberta
should simultaneously increase output and quality, but more particularly should focus on its specialization in
Pediatrics and sustain the recent growth in both specialization and impact in Surgery.

Among Albertan institutions, the University of Alberta was the most productive in terms of absolute number of papers
published between 1982 and 2005 in most specialties, but particularly in Biochemistry, Immunology, Oncology, and
Pharmacology & Pharmacy. The University of Calgary was especially dominant in Physiology. Among the other
leading Albertan institutions, the most active are the Cross Cancer Institute, the Alberta Children's Hospital, the Tom
Baker Cancer Centre, the University of Alberta Hospital, and the Foothills Medical Centre. With smaller number of
papers than the Universities of Alberta and Calgary in most specialty fields, these non-academic institutions were
often dominant in terms of specialization (which is easier when an organization has few papers overall) and
sometimes dominant in terms of impact.

The top Albertan institution in terms of impact was the University of Calgary with an ARIF of 1.40 in Cardiovascular
System. The University of Alberta was close behind with a 1.36 in both Cardiovascular System and Pediatrics. Other
institutions that obtained high ARIFs with lower outputs include the Royal Alexandra Hospital in Pediatrics (ARIF of
1.64), the Foothills Medical Centre in Cardiovascular System (ARIF of 1.47), and the Cross Cancer Institute and the
Tom Baker Center in Oncology (ARIFs of 1.24 and 1.21, respectively). Conversely, the outputs of all institutions
involved in the field of Surgery were characterized by low specialization and impact.

Overall, 40 researchers from these different institutions have authored 20 publications or more in a single specialty
between 2000 and 2005. In this group, 24 researchers were from the University of Alberta and 16 from the University
of Calgary. A majority of these authors published their papers in the fields of Biochemistry (19) and Cardiovascular
System (9). The top three leading authors were all from the University of Alberta and included Paul W. Armstrong
with 106 papers in Cardiovascular System, Brian D. Sykes with 55 papers in Biochemistry, and Dennis E. Vance with
44 papers also in Biochemistry.

In all specialty fields except Oncology, Pediatrics, and Surgery, the inter-provincial collaboration rates of the
University of Alberta were above their intra-provincial levels. By comparison, the University of Calgary was relatively
less active in inter-provincial collaborations, with higher intra-provincial rates in 5 out of the 11 specialty fields. The
top specialties for inter-provincial collaboration were primarily Biochemistry, Cardiovascular System, and
Pharmacology & Pharmacy. The most frequent Canadian collaborators of Albertan institutions across the 11 specialty
fields included the University of Toronto, the University of British Columbia, and McGill University. While the
University of Alberta led in terms of absolute number of papers coauthored with foreign countries in 8 out of 11
specialties, the University of Calgary had higher collaboration rates in most fields. The Universities of Alberta and
Calgary obtained their highest international collaboration rates in Cardiovascular System (49.8%) and Oncology
(48.9%), respectively. Among the leaders in international collaborations, four foreign countries stood out, namely the
United States, the United Kingdom, Japan and Germany.
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Acronyms

AB: Alberta

AHFMR: Alberta Heritage Foundation for Medical Research
ARIF: Average of relative impact factors
BC: British Columbia

BCM: Biochemistry

CVS: Cardiovascular System

CLB: Cell Biology

GEN: Genetics

IMM: Immunology

MCB: Microbiology

NSE: Natural sciences and engineering
ON: Ontario

ONC: Oncology

PED: Pediatrics

PHM: Pharmacology & Pharmacy

PHY: Physiology

QC: Quebec

SCI: Science Citation Index
SI: Specialization index

SUR: Surgery

Us: United States
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1 Introduction

The Alberta Heritage Foundation for Medical Research (AHFMR) assists and funds health research
in order to generate knowledge and improve the health and quality of life of Albertans and people
throughout the world. These initiatives are designed to support health research by individuals and
organizations based on international standards of excellence and to build on Alberta’s strengths in
medical research and/or to foster research in areas of importance to the province. Within the context
of its mission, AHFMR aims to acquire detailed knowledge on how Alberta’s health research system
compared to those of Canada and other leading Canadian provinces in targeted research areas
between 1980 and 200S. To this end, AHFMR mandated Science-Metrix to benchmark Alberta’s

scientific output in 11 strategic research specialties:

=  Biochemistry =  Oncology

=  Cardiovascular System =  Pediatrics

=  Cell Biology =  Pharmacology & Pharmacy
= Genetics =  Physiology

= Immunology = Surgery

=  Microbiology

Using bibliometric indicators primarily based on counts of scientific papers and citations to papers,
Science-Metrix has positioned Albertan output in 11 research areas against that of selected Canadian
provinces, namely British Columbia (BC), Ontario, and Quebec. In addition, this report provides an
overview of leading Albertan institutions and cities in each specialty, as well as lists of the most active
Albertan researchers during the last six years. Inter-institutional collaborations within Alberta and

between Albertan institutions and other Canadian institutions and countries are also presented.

In Section 2, the scientific output of Alberta, selected Canadian provinces, and Canada are compared
in terms of number of papers, number of papers per capita, specialization index (SI), and average of
relative impact factors (ARIF). Based on these indicators, Alberta’s output is also benchmarked
against Canada and the selected Canadian provinces through scientometric positioning graphs and
multicriteria rankings. Section 3 draws on bibliometric indicators to benchmark Albertan
institutions in the different specialties, while Section 4 provides an overview of the most active
Albertan researchers across these fields. In Section 5, leading collaborators of Alberta’s institutions at
the national (with institutions from other Canadian provinces) and international (foreign countries)
levels are identified in terms of number of papers in each specialty, and collaboration networks of
Alberta with leading Canadian institutions are analyzed. Finally, Section 6 examines the
competitiveness, strengths, and weaknesses of Alberta’s research, relative to its bibliometric
performance, in all 11 strategic specialty fields and identifies areas in which it could be profitable for
AHFMR to increase effort.
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2 Benchmarking of Alberta against Canada and selected Canadian
provinces

In order to benchmark Alberta’s scientific output in each specialty field against that of Canada and
selected Canadian provinces, four indicators (see Methods in Appendix A for details) were used: 1)
number of papers; 2) number of papers per capita; 3) specialization index (SI); 3) average of relative
impact factors (ARIF). This benchmarking is based on a 24-year period (1982-2005), which is broken

down into four six-year periods in order to study the evolution in the selected fields.

In terms of absolute output, specialties had approximately the same relative importance at the
Canadian and international levels. At the provincial level, Ontario dominated the Canadian
landscape in absolute scientific output in all specialties. In general, the production of Alberta and BC
were relatively similar. Still, Alberta was in third place in 8 of the 11 specialties, being surpassed by
BC only in Genetics, Oncology, and Surgery (Table I). From 1982-2005, the highest number of
papers from Albertan researchers among the 11 research areas selected were in Biochemistry (4,945
papers), followed by Pharmacology & Pharmacy and Immunology with 2,571 and 1,852 papers,
respectively. Similar situations were observed at the Canadian and world levels, with these same
specialties being the most active (Table I). The fields where activity was the lowest in Alberta were
Pediatrics, Surgery, and Cell Biology, all having far less than 1000 publications during the same 24-
year period.

Table | Number of papers in selected provinces, Canada and the world in 11
specialties, 1982-2005
Region BCM cvs CLB GEN IMM MCB ONC PED PHM PHY SUR
AB 4,945 1,080 665 1,277 1,852 1,376 1,120 382 2,571 1,498 569
BC 3,743 703 586 1,759 1,590 1,016 1,524 375 2,042 1,024 745
ON 14,204 3,679 2,406 5,026 5,304 3,499 5,365 1,662 7,166 4,093 4,186
Qc 9,619 2,493 1,557 2,664 3,136 1,870 2,181 850 5,260 2,361 1,729
Canada 34,302 7,945 5,436 11,152 12,711 8,388 10,158 3,400 18,730 9,534 7,563
World 714217 188,132 128,086 184,905 311,580 164,479 256,185 80,608 437,325 129,186 163,907

AB: Alberta, BC: British Columbia, ON: Ontario, QC: Quebec

BCM: Biochemistry, CVS: Cardiovascular System, CLB: Cell Biology, GEN: Genetics, IMM: Immunology, MCB:
Microbiology, ONC: Oncology, PED: Pediatrics, PHM: Pharmacology & Pharmacy, PHY: Physiology, SUR: Surgery
Source: Compiled by Science-Metrix from the SCI database hosted by OST (© Thomson Scientific)

There was a constant increase at the world level in the number of papers from one six-year period to
the next in all specialties except Pharmacology & Pharmacy and Physiology (Table II). Overall, while
the world output more than doubled between the first and fourth periods in Genetics and Oncology,
the fields of Cell Biology, Pediatrics, Pharmacology & Pharmacy, and Physiology only grew slightly.
Likewise, there were increases in the scientific production of Canada in most specialties over all six-
year periods but Canada’s output in Pharmacology & Pharmacy and Physiology decreased between
the last two periods after constant growth over the first three periods. Similar trends were also

observed in Genetics and Immunology, while in Microbiology, the scientific output remained mostly
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stable over the last three periods. Overall, Canada’s output more than doubled in Cardiovascular

System, Genetics, and Oncology between the first and fourth periods

Table I Number of papers at the world, Canadian, and Albertan levels, in 11
specialties and by six-year period, 1982-2005

1982-1987 1988-1993 1994-1999 2000-2005 % of growth*

WORLD
BCM 138,662 170,728 201,462 203,365 46.7%
cvs 35,223 44,045 51,503 57,361 62.9%
CLB 29,350 31,406 32,569 34,761 18.4%
GEN 28,539 41,891 56,203 58,272 104.2%
IMM 56,429 74,163 90,361 90,627 60.6%
MCB 31,401 39,129 44,140 49,809 58.6%
ONC 42,195 55,306 72,862 85,822 103.4%
PED 18,720 19,048 21,230 21,610 15.4%
PHM 101,175 111,755 112,355 112,040 10.7%
PHY 27,366 34,119 35,238 32,463 18.6%
SUR 32,684 34,622 45,433 51,168 56.6%

CANADA
BCM 6,105 8,331 9,802 10,064 64.8%
cvs 1,047 1,595 2,136 3,167 202.5%
CLB 1,220 1,260 1,417 1,539 26.1%
GEN 1,520 2,654 3,497 3,481 129.0%
IMM 2,188 3,033 3,815 3,675 68.0%
MCB 1,722 2,218 2,165 2,283 32.6%
ONC 1,561 2,108 2,896 3,593 130.2%
PED 737 853 878 932 26.5%
PHM 4,428 4,802 4,825 4,675 5.6%
PHY 1,662 2,415 2,773 2,684 61.5%
SUR 1,722 1,800 1,977 2,064 19.9%

ALBERTA
BCM 869 1,260 1,418 1,398 60.9%
cvs 72 181 293 534 641.7%
CLB 139 153 165 208 49.6%
GEN 212 310 359 396 86.8%
IMM 277 457 567 551 98.9%
MCB 261 368 371 376 44.1%
ONC 183 217 334 386 110.9%
PED 71 95 110 106 49.3%
PHM 530 666 685 690 30.2%
PHY 174 362 453 509 192.5%
SUR 80 129 144 216 170.0%

BCM: Biochemistry, CVS: Cardiovascular System, CLB: Cell Biology, GEN: Genetics, IMM: Immunology, MCB:
Microbiology, ONC: Oncology, PED: Pediatrics, PHM: Pharmacology & Pharmacy, PHY: Physiology, SUR: Surgery
* Growth in output between the first period (19982-1987) and the most recent period (2000-2005)

Source: Compiled by Science-Metrix from the SCI database hosted by OST (© Thomson Scientific)

The output of Alberta declined slightly in 2000-200S5 following constant growth over the first three

periods in Biochemistry, Immunology, and Pediatrics (Table II). Increases in output between the first
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and fourth periods were quite notable in at least four fields: in Cardiovascular System, the number of
papers was multiplied by a factor of six; in Physiology, Surgery, and Oncology the output more than
doubled. With decreases in outputs in seven specialties over the last two six-year periods, including
consecutive drops between all four periods in Surgery, Quebec experienced the worst performance
among selected provinces (Appendix B). Ontario did slightly better with decreases in six specialties
over the four periods. However, two of these decreases were subsequently offset, either totally (Cell
Biology) or partially (Microbiology), by output growth between later periods. As for BC, only two
downturns were observed between consecutive six-year periods; one in Pediatrics, which was later
offset by an increase in output, and the other in Physiology, which was observed between the last two

six-year periods.

Over the last six-year period, Biochemistry and Pharmacology & Pharmacy were the predominant
specialties in Alberta, and at the Canadian and world levels. Only in BC and Ontario was
Pharmacology & Pharmacy replaced by other specialties in second position, namely Genetics in the
former and Oncology in the latter (Appendix B). Taking into account the population size often
provides a better understanding of the relative efforts of smaller entities when analyzing scientific
output. For example, Alberta, which is the least populous province among that considered, ranked
first in output per capita, with an average of about 75 papers per year per million inhabitants in

Biochemistry (Table IIT), while it ranked third in absolute output in the same specialty.

From 1982-2005, Alberta has performed better than the other leading provinces in 7 of the 11
specialties examined. It was only surpassed by Ontario in Oncology, Pediatrics, and Surgery, and by
BC in Genetics. In addition, Alberta has performed better than Canada as a whole in all specialties
except Surgery (Table III).

Table Il Average of yearly papers per capita (papers-year/10° inhab.) for selected
provinces, Canada, and the world in 11 specialties, 1982-2005
Region BCM cvs CLB GEN IMM MCB ONC PED PHM PHY SUR
AB 75.09 15.61 10.09 19.28 27.92 21.00 16.72 5.80 39.34 22.35 8.47
BC 42.69 7.81 6.77 19.73 17.88 11.68 17.05 4.32 23.91 11.88 8.59
ON 54.73 13.84 9.39 19.17 20.40 13.71 20.33 6.43 28.05 15.72 16.27
ac 55.86 14.38 9.09 15.39 18.26 10.88 12.61 4.98 30.77 13.80 10.18
Canada 49.38 11.26 7.88 15.92 18.28 12.16 14.47 493 27.31 13.74 10.98
World 5.34 1.40 0.97 1.37 2.32 1.23 1.89 0.61 3.31 0.97 1.22

AB: Alberta, BC: British Columbia, ON: Ontario, QC: Quebec

BCM: Biochemistry, CVS: Cardiovascular System, CLB: Cell Biology, GEN: Genetics, IMM: Immunology, MCB:
Microbiology, ONC: Oncology, PED: Pediatrics, PHM: Pharmacology & Pharmacy, PHY: Physiology, SUR: Surgery
Source: Compiled by Science-Metrix from the SCI database hosted by OST (© Thomson Scientific)

The results for the last six-year period show that Alberta’s output per capita was superior to Canada’s
in all 11 specialties (Table IV).
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Table IV Average of yearly papers per capita (papers-year/10° inhab.) for selected
provinces, Canada, and the world in 11 specialties and for the 2000 to 2005

period
Region BCM cvs CLB GEN IMM MCB ONC PED PHM PHY SUR
AB 74.43 28.36 11.02 21.06 29.27 19.98 20.49 5.63 36.70 27.11 11.43
BC 50.17 11.73 7.68 26.08 21.84 12.31 24.38 4.99 23.54 11.42 9.64
ON 59.31 20.77 9.04 21.24 21.66 11.83 26.89 6.93 24.91 16.52 15.78
ac 65.35 23.45 10.45 18.82 20.02 12.58 17.76 4.80 31.91 14.06 9.34
Canada 53.23 16.73 8.13 18.42 19.43 12.07 18.97 4.93 24.73 14.21 10.91
World 5.41 1.53 0.92 1.55 2.41 1.32 2.28 0.58 2.98 0.87 1.36

AB: Alberta, BC: British Columbia, ON: Ontario, QC: Quebec

BCM: Biochemistry, CVS: Cardiovascular System, CLB: Cell Biology, GEN: Genetics, IMM: Immunology, MCB:
Microbiology, ONC: Oncology, PED: Pediatrics, PHM: Pharmacology & Pharmacy, PHY: Physiology, SUR: Surgery
Source: Compiled by Science-Metrix from the SCI database hosted by OST (© Thomson Scientific)

The specialization index (SI) is an indicator of the intensity of research within a specific research area
in an entity (i.e., province or country) relative to the intensity of research within the same research

area in the world; a score above one means that an entity specializes in the research area relative to

the world.

For the whole 24-year period, Alberta was specialized (i.e. SI > 1.00) in 7 out of the 11 specialties
considered; only Quebec was specialized a greater number of these fields, with 9 out of 11 (Table V).
Among the 11 specialty fields analyzed, Alberta was mostly specialized in Physiology (SI of 2.12) and
Microbiology (SI of 1.53). Conversely, it was relatively unspecialized in Surgery (SI of 0.64) and
Oncology (SI of 0.80). As for Canada, it was specialized in only five fields. It obtained its highest

scores in Physiology and Genetics and the lowest scores in Oncology and Immunology.

Table V Specialization Index (Sl) by province in 11 specialties, 1982-2005

Region BCM Cvs CLB GEN IMM MCB ONC PED PHM PHY SUR
AB 1.27 1.05 0.95 1.27 1.09 1.53 0.80 0.87 1.08 2.12 0.64
BC 0.88 0.62 0.76 1.59 0.85 1.03 0.99 0.78 0.78 1.32 0.76
ON 0.95 0.94 0.90 1.30 0.82 1.02 1.01 0.99 0.79 1.52 1.23
ac 1.30 1.28 1.18 1.39 0.97 1.10 0.82 1.02 1.16 1.77 1.02
Canada 1.05 0.92 0.93 1.32 0.89 111 0.87 0.92 0.94 1.61 1.01
World 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

AB: Alberta, BC: British Columbia, ON: Ontario, QC: Quebec

BCM: Biochemistry, CVS: Cardiovascular System, CLB: Cell Biology, GEN: Genetics, IMM: Immunology, MCB:
Microbiology, ONC: Oncology, PED: Pediatrics, PHM: Pharmacology & Pharmacy, PHY: Physiology, SUR: Surgery
Source: Compiled by Science-Metrix from the SCI database hosted by OST (© Thomson Scientific)

Over the four six-year periods, the SI of Alberta grew steadily in two specialties: Cardiovascular
System (SI climbing from 0.43 in 1982-1987 to 1.60 in 2000-2005) and Physiology (SI from 1.32 to
2.70). Its most important shifts in research intensity were in Genetics (SI from 1.54 to 1.17) and
Microbiology (SI from 1.73 to 1.30) (Table VI).
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Table VI Specialization Index (Sl) of Alberta in 11 specialties and by six-year period,

1982-2005

1982-1987 1988-1993 1994-1999 2000-2005
BCM 1.30 1.31 1.31 1.18
CVs 0.43 0.73 1.06 1.60
CLB 0.98 0.86 0.94 1.03
GEN 1.54 1.31 1.19 1.17
IMM 1.02 1.09 1.16 1.05
MCB 1.73 1.67 1.56 1.30
ONC 0.90 0.69 0.85 0.77
PED 0.79 0.88 0.96 0.85
PHM 1.09 1.06 113 1.06
PHY 1.32 1.88 2.38 2.70
SUR 0.51 0.66 0.59 0.73

BCM: Biochemistry, CVS: Cardiovascular System, CLB: Cell Biology, GEN: Genetics, IMM: Immunology, MCB:
Microbiology, ONC: Oncology, PED: Pediatrics, PHM: Pharmacology & Pharmacy, PHY: Physiology, SUR: Surgery
Source: Compiled by Science-Metrix from the SCI database hosted by OST (© Thomson Scientific)

The average of relative impact factors (ARIF) is an indicator of the expected impact of papers from
an entity relative to the expected impact of papers at the world level; a score above one means that an
entity publishes in journals that are more cited than the world average for papers in the same fields.
For example, in the area of Cardiovascular System, Alberta performed better than the world with an
ARIF of 1.38 (Table VII) over the 1982-2005 period. This means that on average, Albertan papers
were published in journals that had 38% greater impact than world papers. For the 24-year period,
Albertan papers had an expected impact at least 10% above the world level in four specialties:
Cardiovascular System (ARIF of 1.38), Pediatrics (ARIF of 1.24), Oncology (ARIF of 1.14), and Cell
Biology (ARIF of 1.12). This performance was better than that of Canada (three specialties) but
inferior to that of Quebec, Ontario, and BC (five specialties). Compared to Canada and leading
provinces, the impact of papers from Albertan researchers was particularly high in Cardiovascular
System and Cell Biology. However, it was lagging behind the world in Surgery and was generally
behind its Canadian counterparts, mostly in Genetics (Table VII).

Table VIl Average of relative impact factors (ARIF) by province in 11 specialties, 1982—

2005
Region BCM CVS CLB GEN IMM MCB ONC PED PHM PHY SUR
AB 0.99 1.38 1.12 0.96 1.00 1.05 1.14 1.24 1.07 1.03 0.85
BC 0.99 1.1 0.96 1.06 1.16 1.20 1.23 1.30 1.06 0.89 0.89
ON 1.01 1.25 1.02 1.13 112 1.00 1.21 1.34 1.02 0.96 0.90
ac 1.00 1.28 1.10 119 1.06 1.03 1.25 1.29 1.14 0.98 0.91
Canada 0.98 1.24 1.02 1.07 1.06 1.04 1.19 1.29 1.06 0.97 0.88
World 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

AB: Alberta, BC: British Columbia, ON: Ontario, QC: Quebec

BCM: Biochemistry, CVS: Cardiovascular System, CLB: Cell Biology, GEN: Genetics, IMM: Immunology, MCB:
Microbiology, ONC: Oncology, PED: Pediatrics, PHM: Pharmacology & Pharmacy, PHY: Physiology, SUR: Surgery
Source: Compiled by Science-Metrix from the SCI database hosted by OST (© Thomson Scientific)



Scientific positioning of Alberta in health research specialties

Over the last four six-year periods, the highest increases in ARIF for Alberta were seen in Cell Biology
and Oncology. The largest decline for Alberta was observed in Cardiovascular System, which after
rising steadily in the first three periods, dropped sharply between the last two periods (Table VIII).
Canada also saw a general increase of its ARIF in both Cell Biology and Oncology, but also in
Biochemistry, Immunology, and Surgery. A general decline in ARIFs was seen in Cardiovascular

System and Pediatrics at the Canadian level (data not shown).

Table VIl Average of relative impact factors (ARIF) of Alberta in 11 specialties and by
six-year period, 1982-2005

1982-1987 1988-1993 1994-1999 2000-2005
BCM 0.99 0.95 0.97 1.03
CVS 1.40 1.45 1.50 1.28
CLB 0.98 0.98 1.28 1.20
GEN 0.99 0.85 1.04 0.96
IMM 1.09 1.01 0.91 1.04
MCB 1.04 1.09 1.07 1.00
ONC 1.09 1.11 1.15 1.16
PED 1.24 1.18 1.24 1.29
PHM 1.07 1.0