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Abstract
Background: Investments in medical research can result in health improvements, reductions in health expenditures and secondary
economic benefits. These “returns” have not been quantified in Canada. Our objective was to estimate the return on cardiovascular
disease research funded by public or charitable organizations.
Methods: Our primary outcome was the internal rate of return on cardiovascular disease research funded by public or charitable
sources. The internal rate of return is the annual monetary benefit to the economy for each dollar invested in cardiovascular disease
research. Calculation of the internal rate of return involved the following: measuring expenditures on cardiovascular disease research,
estimating the health gains accrued from new treatments for cardiovascular disease, determining the proportion of health gains attributable to cardiovascular disease research and the time lag between research expenditures and health gains, and estimating the
spillovers from public- or charitable-sector investments to other sectors of the economy.
Results: Expenditures by public or charitable organizations on cardiovascular disease research from 1981 to 1992 amounted to $392 million
(2005 dollars). Health gains associated with new treatments from 1994 to 2005 (13-yr lag) amounted to 2.2 million quality-adjusted life-years.
We calculated an internal rate of return of 20.6%.
Conclusion: Canadians obtain relatively high health and economic gains from investments in cardiovascular disease research. Every
$1 invested in cardiovascular disease research by public or charitable sources yields a stream of benefits of roughly $0.21 to the
Canadian economy per year, in perpetuity.

C

ardiovascular disease is the leading cause of hospital
admissions and deaths in Canada.1 For every $69
spent on cardiovascular care in Canada, $1 was spent
on research.2,3 Given the current economic climate, governments need to be frugal and ensure that public funds are spent
efficiently. Decisions to allocate funds to health research must
be based on effectiveness and cost-effectiveness;4 otherwise,
resources may be inappropriately directed to areas that do not
benefit the economy and society.
To our knowledge, no study has examined the relation
between research spending and improvements in health outcomes in Canada. We address this gap by comparing the benefits accrued from cardiovascular disease research funded by
public or charitable sources with its cost to estimate the economic returns of expenditures on cardiovascular disease
research in Canada.

Methods
To measure the return on investments in cardiovascular disease research, we used the internal rate of return, which can
be defined as the interest rate for which the present value of
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future returns equals the present value of the current investment. Mathematically, the internal rate of return is the discount rate for which the net present value of all cash flows is
equal to zero. It is frequently used to measure and compare
profitability between projects and investments, and is readily
comparable to interest and discount rates. Alternative measures include the benefit–cost ratio and the return on investment; however, these measures are susceptible to arbitrary
definitions of what is included in the costs and benefits.
To estimate the internal rate of return on cardiovascular
disease research, we used a previously published approach5
and incorporated an existing validated system, the Ontario
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IMPACT model,6 which characterizes changes in the burden
of cardiovascular disease between 1994 and 2005 in Ontario.
We used a bottom–up payback approach, which involves estimating research costs and health gains over a given time interval.7 In contrast to econometric top–down methods, our
approach examines economic and research-related health
gains in greater detail, with a closer linking of health research
outputs to specific research projects.
We estimated several parameters to calculate the internal
rate of return: research expenditures on cardiovascular disease from the public and charitable sectors from 1975 to
2005, health gains and costs associated with new cardiovascular disease treatments and procedures between 1994 and
2005, the link between cardiovascular disease research and
health gains, and spillovers from investments from the public
and charitable sectors.

Research expenditures on cardiovascular disease
We have previously published on public and charitable
research expenditures in Canada.8 Briefly, we compiled a list
of all major public- and charitable-sector granting agencies
and organizations in Canada that fund cardiovascular
Box 1: Public- and charitable-sector organizations that fund
cardiovascular research
National
•

Canadian Institutes of Health Research (formerly Medical
Research Council of Canada)

•

Social Sciences and Humanities Research Council of Canada

•

Natural Sciences and Engineering Research Council of
Canada

•

Indirect Costs Program, Government of Canada

•

Heart and Stroke Foundation of Canada

•

Canada Foundation for Innovation

•

Canadian Health Services Research Foundation

•

Genome Canada

Provincial
•

Michael Smith Foundation for Health Research (formerly
British Columbia Health Care Research Foundation)

•

Alberta Innovates — Health Solutions (formerly Alberta
Heritage Foundation for Medical Research)

•

Saskatchewan Health Research Foundation (formerly the
Saskatchewan Health Research Board and the Health
Services Utilization and Research Commission)

•

Manitoba Medical Service Foundation

•

Manitoba Health Research Council

•

Physicians’ Services Incorporated Foundation

•

Banting Research Foundation

•

J.P. Bickell Foundation

•

Fonds de la recherche en santé du Québec (formerly Conseil
de la recherche en santé du Québec)

•

Nova Scotia Health Research Foundation

•

Dalhousie Medical Research Foundation

•

Newfoundland and Labrador Centre for Applied Health
Research

E84

CMAJ OPEN, 1(2)

research (Box 1); we then contacted each organization to
obtain expenditures related to cardiovascular disease research
from 1975 to 2005. Information was provided directly by the
organization, obtained from its annual reports or the reference lists of health research in Canada (which include data on
grants and awards collected by the former Medical Research
Council of Canada).9 Two independent reviewers scanned all
grants and titles of fellowships and scholarships (as well as
summaries and keywords, when available) to determine their
inclusion (i.e., related to heart or peripheral vascular diseases).6 When inconsistencies arose, the reviewers met to
reach a consensus.

Health gains and costs associated with new
cardiovascular disease treatments
We estimated the magnitude of health gains and costs associated with new treatments for cardiovascular disease between
1994 and 2005. This required estimating the number of
unique users for each cardiovascular treatment; determining
the magnitude of health gains for each new treatment,
expressed in quality-adjusted life-years (QALYs); and assigning a monetary value to health gains.
We modified the IMPACT model to obtain estimates of the
number of unique users for different interventions to treat or
prevent cardiovascular disease6 and scaled these up to the Canadian population using population weights from Statistics
Canada.10 To estimate the number of unique users for each
intervention or patient group, we employed 3 methods: 1) for
medications used on a long-term basis (e.g., β-blockers), first we
estimated the total number of users, then estimated the number
of new users and lastly distributed surviving patients on a particular therapy across the different disease states; 2) for acute inhospital therapies (e.g., angioplasty), we assumed the number of
total users was equal to the number of unique users; and 3) for
hypertension and hyperlipidemia treatments, we subtracted the
number of users in each year from the number of users in the
previous year, while accounting for the number of deaths. We
examined 9 patient groups and interventions, and 47 medical
and surgical therapies (for definitions, see Appendix 1, Tables A
and B, available at www.cmajopen.ca/content/1/2/E83/suppl
/DC1). These interventions were selected according to whether
they were likely to have influenced total health gains experienced in Canada over the past decades.
We performed a systematic review of the literature to
obtain estimates of QALYs gained for each intervention and
corresponding marginal costs.11–47 The search was conducted
on Ovid MEDLINE and Embase from the databases’ inception date to May 5, 2010 (searches terms are available on
request). Studies that compared the intervention to placebo or
existing standard of care and that incorporated a lifetime horizon were preferred (Appendix 2, available at www.cmajopen.ca
/content/1/2/E83/suppl/DC1). Whenever possible, we used
Canadian studies to obtain QALYs and cost estimates; when
these were unavailable, we converted costs to Canadian dollars using the purchasing power parity theory.48 All costs were
inflated to 2005 Canadian dollars (our base year) using the
Consumer Price Index. We converted QALY gains into mon-
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etary values by multiplying them by $50 000,5 an accepted
threshold in health economics.49,50 Net monetary benefits for
each cardiovascular disease intervention were calculated by
subtracting net health care costs from monetized QALY gains.
See Appendix 1 for further details on the estimation of
unique users, health gains and costs.

Link between Canadian cardiovascular disease
research and health gains
Next, we estimated the link between expenditures and health
gains. We addressed several unresolved methodological issues
when evaluating the internal rate of return in this step:51 attribution issue (i.e., how much of the health gains observed can
be attributed to medical research), Canadian contribution (i.e.,
the proportion of gains due to Canadian research) and time
lag (i.e., the amount of time for research expenditures to
translate into health gains).
To determine the attribution factor, we reviewed the
social determinants of health literature, which suggested that
32% to 56% of the variation in Canadians’ health outcomes
is explained by socioeconomic factors52 (i.e., 44% to 68% is
explained by medical research). Another study found that
half of the 7.5 years of increased life expectancy since the
1950s can be attributed to medical care.53 Genetics are also
likely to play a role. Unfortunately, the literature on this
topic is quite scant. Based on our review, we assumed that
roughly 70% of health gains in cardiovascular disease interventions were attributable to medical research, which is substantially different from previous work, which assumed an
attribution of 100%.5
Our group has previously published on the Canadian contribution to global cardiovascular disease research.53 Briefly, we
employed 2 approaches: a bibliometric search and the analysis
of patent data. Our bibliometric estimation method indicated
that Canada’s average contribution to global health gains was
roughly 5% (Appendix 3, available at www.cmajopen.ca/content
/1/2/E83/suppl/DC1). Canada’s highest contribution was in
stroke and venous thrombosis followed by angina and myocardial infarction (about 8%); its smallest contribution was in
chronic heart failure (< 5%). The patent data method showed
that Canada owns close to 7% of total patents in the field
(Appendix 4, available at www.cmajopen.ca/content/1/2/E83
/suppl/DC1). In particular, Canada has contributed substantially in the areas of angina and venous thrombosis and
accounts for 13%–14% of the total patents issued worldwide.
For other cardiovascular disease categories, Canada accounts

for 4%–8% of the total patents issued. Combining both results,
we determined the overall Canadian contribution to global cardiovascular disease research to be about 6%, which is consistent
with the findings of Buxton and colleagues.5
To determine an appropriate time lag factor, we reviewed
the literature to assess previous approaches.5,54,55 We drew on
11 papers that were included in a study by ContopoulosIoannidis and colleagues55 and determined a mean time lag of
12.8 (standard deviation 4.0) years. We also considered the
case in which time lag followed a normal distribution. Thus,
an estimated time lag of 12.8 years implied that for health
gains achieved during 1994–2005 (the time horizon of our
model), we were interested in research expenditures incurred
during 1981–1992.

Spillovers
Beyond health gains, medical research can produce economic
gains in the form of additional national income (social return).
Based on previous work and the existing literature, 5 we
employed 2 different approaches to quantify spillovers
obtained from public- and charitable-funded research; combined, these provided a social rate of return of 31% (see
Appendix 1 for further details).

Internal rate of return
The internal rate of return can be described as an annualized
effective compounded rate of return (see formula, Figure 1).
An investment is considered acceptable if its internal rate of
return is greater than an established minimum rate of return.
Most private-sector firms use a minimum rate of 12%, based
on typical returns of the S&P 500, a stock prices index of the
500 largest companies in leading industries of the US economy (www.standardandpoors.com/home/en/us).

Sensitivity analyses
The baseline values for our analysis were as follows: time lag
of 13 years, QALY value of $50 000, Canadian contribution
factor of 6% and medical research contribution of 70%. We
varied these parameters to understand how our internal rate
of return estimate varied for the following scenarios: a) optimistic scenario: time lag of 10 years, QALY value of $60 000,
Canadian contribution factor of 8% and medical research
contribution of 100%; b) pessimistic scenario: time lag of 17
years, QALY value of $40 000, Canadian contribution factor
of 4%, medical research contribution of 50% and higher value
of public and charitable research expenditure (25% higher).

2005

∑

(MG − IC)

x Can.cont x Medical.cont

t = 1994

2005 – Timelag

∑

(Expenditure)

=0

t = 1994 – Timelag

IRR Timelag

Figure 1
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est net health gains. Angioplasty was the only intervention
with a negative net health gain.

Research expenditures on cardiovascular disease
We found that expenditures by public or charitable organizations were $12 774 409 in 1975, and rose to $41 180 364 in
1990 and to $95 553 388 in 2005. Figure 2 depicts the expenditure trends for our analysis period. Expenditures by public
or charitable organizations on cardiovascular disease research
from 1981 to 1992 were $392 million (2005 dollars).

Health gains and costs associated with new
cardiovascular disease treatments
Table 114–54,56 summarizes our results. Statins and acetylsalicylic
acid (ASA) represented the interventions with the most
unique users between 1994 and 2005; heart transplant and
primary coronary artery bypass grafting were the cardiovascular disease interventions with the fewest. We found that cardiovascular treatments were responsible for 2.2 million QALY
gains, where the largest were associated with not starting
smoking and hypertension treatment, and the lowest were for
spironolactone and warfarin therapy. The monetary value of
all QALY gains was $110 688.8 million. For all categories and
treatments, we obtained total costs of $19 969.6 million. Lifetime net costs (costs of treatment – costs averted by treatment) per user ranged from 0 (ASA) to $68 287 (heart transplant). In total, we obtained a net monetary benefit of
treatment of $90 719.2 million. Angiotensin-converting
enzyme inhibitors and ASA to treat chronic angina and coronary heart disease yielded the highest net health benefits. The
most expensive items (heart transplant and coronary artery
bypass grafting) were among the interventions with the small-

Internal rate of return
Our aggregated results can be found in Table 2.5 Our baseline
scenario yielded an internal rate of return of 20.6% (for both
point- and distribution-based estimates of time lag), without
spillover effects. This value increased to 35.1% and decreased
to 10.3% under our optimistic and pessimistic scenarios,
respectively. When we accounted for spillovers, our social rate
of return was 51.6%.

Interpretation
We found an internal rate of return of 20.6% for investment
in cardiovascular disease research by the public and charitable
sectors. Thus, for every $1 spent on cardiovascular disease
research by public or charitable sources, Canadians receive an
income stream of about $0.21 per year in perpetuity. Considering a minimum acceptable rate of return of 12%, this
investment is quite attractive.
Our internal rate of return estimate suggests that Canada
receives a greater return for its investment than the United
Kingdom (Table 2).5 This is mainly due to differences in data
sources, Canada’s relatively low research expenditures and
some underlying assumptions of our analysis. Alternatively, it
may indicate that Canadians are disproportionately benefiting
from research conducted abroad.
Our work represents several contributions to the field. We
provide a comprehensive time series of public and charitable
expenditures on cardiovascular disease research. We also provide

120 000 000

Expenditures, Can$

100 000 000

80 000 000

60 000 000

40 000 000

20 000 000

0

Year
Figure 2: Public and charitable expenditures on cardiovascular research and development in Canada, 1975–2005. Data source: Medical
Research Council of Canada reference lists and annual reports of public and charitable organizations; base year, 2005. Note: We estimated the
value of expenditures in 2005 Canadian dollars using Statistics Canada’s Consumer Price Index.
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Table 1 (part 1 of 2): Summary of new users, lifetime health gains (QALYs) and lifetime incremental costs by intervention (1994–2005)*14-55
QALY gains
Patient group,
intervention

Total new
user,
thousands

Unit QALY
gained

Total QALYs,
thousands

Total monetized,
Can$ millions

Per new user,
Can$

Total costs,
Can$ millions

Net monetary
benefit, Can$
millions

AMI

511.3

7 365.9

53 677.2

3 850.4

3 515.5

Fibrinolysis

251.44

0.275

69.15

3 457.3

11 784.0

2 963.0

494.3

ASA

46.47

0.213

9.90

494.9

0.0033

β-blocker

41.78

0.106

4.43

221.4

615.8

25.7

195.7

ACE inhibitor
and ARB

29.26

0.740

21.65

1 082.7

7 704.0

225.4

857.2

Clopidogrel

69.00

0.077

5.33

266.7

999.3

68.9

197.7

Primary PCI

20.15

0.418

8.43

421.4

1.8

0.32

0.350

0.11

5.5

11 684.5

3.7

32.06

0.350

11.22

561.0

15 991.2

512.6

48.4

9.72

0.417

4.05

202.6

2 448.3

23.8

178.8

11.10

1.176

13.05

652.5

2 448.3

27.2

625.3

1 400.4

Primary CABG
Statin
Community
CPR
Hospital CPR
ACS
ASA and
heparin
ASA alone

147.3

Incremental costs

260.9

78.9

0.000152

0.037035

494.9

421.3
1.8

3 946.8

62 069.7

35.65

0.213

7.59

379.7

0.0033

0.000117

2 546.4
379.7

0.000014

45.2

4.25

0.213

0.90

45.2

0.0033

Glycoprotein
IIb/IIa

19.34

0.099

1.91

95.7

1 235.9

23.9

71.8

ACE inhibitor
and ARB

21.82

0.740

16.15

807.4

7 704.0

168.1

639.3

β-blocker

38.63

0.106

4.09

204.7

615.8

23.8

180.9

Clopidogrel

67.01

0.078

5.21

260.4

999.3

67.0

193.5

CABG surgery

20.18

1.100

22.20

1 110.0

35 521.6

716.9

393.1

PCI

28.93

0.418

12.10

605.2

1.8

0.1

605.1

Statin

25.06

0.350

8.77

438.5

15 991.2

400.7

37.8

3 062.4

10 698.3

637.5

Secondary
prevention
after AMI

322.9

61.2

ASA

81.25

0.213

17.31

865.3

0.0033

β-blocker

85.77

0.142

12.18

609.0

842.7

72.3

536.7

ACE inhibitor

55.87

0.180

10.06

502.8

2 706.8

151.2

351.6

Statin

61.33

0.350

21.47

1 073.3

6 581.9

403.7

669.6

Warfarin

21.95

0.004

0.09

4.4

147.3

3.2

1.2

Rehabilitation

16.75

0.009

0.15

7.5

419.6

7.0

555.5

27 774.6

39 020.4

9 066.0

Chronic
angina and
CHD

1 491.5

0.00027

2 424.9

0.001900

865.3

0.5
18 708.5

ASA in
community

580.33

0.213

123.61

6 180.6

0.0033

6 180.6

Statins in
community

483.34

0.314

151.77

7 588.4

6 581.9

3 181.3

4 407.1

ACE inhibitor

331.51

0.770

255.26

12 763.0

15 087.0

5 001.4

7 761.6

CABG surgery

56.10

0.400

22.44

1 122.0

11 684.5

655.5

466.5

Angioplasty

40.20

0.060

2.41

120.6

5 667.1

227.8

–107.2
Continued
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Table 1 (part 2 of 2): Summary of new users, lifetime health gains (QALYs) and lifetime incremental costs by intervention (1994–2005)*14-55
QALY gains
Patient group,
intervention

Total new
user,
thousands

Unit QALY
gained

Incremental costs
Total costs,
Can$ millions

Net monetary
benefit, Can$
millions

Total QALYs,
thousands

Total monetized,
Can$ millions

Per new user,
Can$

8.5

426.1

6 857.9

42.3

383.9

Hospital
heart failure

46.0

ACE inhibitor

21.29

0.210

4.47

223.6

37.7

0.8

222.8

β-blocker

8.51

0.137

1.17

58.3

1 368.4

11.6

46.6

Spironolactone

2.38

0.022

0.05

2.6

570.0

1.4

1.2

ASA

8.03

0.213

1.71

85.5

0.0033

0.000026

85.5

5.83

0.193

Statin

56.2

4 881.7

28.5

77.4

3 871.5

6 857.9

527.4

3 344.1

0.210

36.77

1 838.3

37.7

6.6

1 831.7

76.30

0.137

10.45

522.6

1 368.4

104.4

Spironolactone

10.38

0.022

0.22

11.2

570.0

5.9

ASA

64.60

0.213

13.76

687.9

0.0033

0.000211

84.09

0.193

Community
heart failure

410.4

ACE inhibitor
and ARB

175.08

β-blocker

Statin

1.12

418.2
5.2
687.9

811.5

4 881.7

410.5

398.1

19 903.1

1 373.6

781.1

19 122.0

398.06

19 903.1

1 373.6

781.1

19 122.0

116.9

5 845.4

10 690.6

3 109.0

2 736.4

0.134

102.00

5 099.9

3 563.5

2 712.5

2 387.4

83.45

0.134

11.18

559.1

3 563.5

297.4

261.7

27.82

0.134

3.73

186.4

3 563.5

99.1

87.2

2.9

145.5

68 287.4

134.7

10.8

2.91

145.5

68 287.4

134.7

10.8

Hypertension

568.7

All
hypertension
treatment

568.66

Hyperlipidemia
treatment

872.4

Statins for
primary
prevention

761.19

Gemfibrozil
Niacin
Heart
transplant

2.0

Heart
transplant

1.97

0.700

1.475

16.23

27.8

401.0

Smoking

467.5

767.0

38 347.5

111.9

420.8

37 926.7

Smoking
cessation

220.28

0.990

218.08

10 903.9

111.9

420.8

10 483.1

Smoking
nonstarting

247.24

2.220

548.87

27 443.6

0

0

27 443.6

Total

4 953.6

2 213.8

110 688.8

19 969.6

90 719.2

Note: ACE = angiotensin-converting enzyme inhibitor, ACS = acute coronary syndrome, AMI = acute myocardial infarction, ARB = angiotensin receptor blocker,
ASA = acetylsalicylic acid, CABG = coronary artery bypass grafting, CHD = coronary heart disease, CPR = cardiopulmonary resuscitation, Gp IIB/IIA – glycoprotein IIb/IIIa,
PCI = percutaneous coronary intervention, QALY = quality-adjusted life-year.
*Studies used to generate QALYs and costs are included in the cited references.

estimates of an attribution factor based on the social determinants of health literature, of Canada’s contribution to global
medical research and of Canada’s social rate of return on medical
research funded by the public and charitable sectors. Methodologically, we propose improved methods to estimate the number
of users in each patient group and intervention, and the differential treatment of health gains for smoking quitters and nonstarters. In addition, we offer a novel approach to estimate the
attribution factor by modelling time lag as a distribution.
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Limitations
Our analysis involved making some assumptions; accordingly,
there were many areas of uncertainty. We were able to calculate
research expenditures and health gains, yet the link between the
two was unclear. Although our QALY gains were obtained from
peer-reviewed studies, they are hypothetical and unlikely to be
so large in practice. Furthermore, the literature on attribution is
quite scant, which made it difficult to determine an appropriate
attribution factor. More theoretical and empirical work is
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Table 2: Estimates of the input parameters and the internal rate of return for Canada and the United Kingdom
United Kingdom5

Canada
Variable

Baseline

Optimistic

Pessimistic

Baseline

Optimistic

Pessimistic

Input parameter estimates
Time lag, yr

13

10

17

17

10

25

QALY value

$50 000

$60 000

$40 000

£25 000

£30 000

£20 000

National contribution, %

6

8

4

17

25

10

70

100

50

100

100

100

100

100

125

Central

Low

High

Point time lag case

20.6

35.1

10.3

9.2

22.5

Negative

Distribution time lag case

20.6

35.0

10.0

NA

NA

NA

Medical research contribution, %
Estimated research expenditure, %
Internal rate of return estimates, %

Note: NA = not available, QALY = quality-adjusted life-years.

required to better understand this relation and to determine the
proportion of health gains that can legitimately be assigned to
research. In addition, we assumed an overall contribution value
of cardiovascular disease research of 6%; our results may have
differed had we used intervention- or treatment-specific rates.
We did not examine cardiovascular disease risk factors
other than smoking, such as obesity and exercise. Our modified IMPACT model showed that about half of the reduction
in cardiac mortality witnessed during recent years was attributable to changes in multiple risk factors; smoking accounted
for only 8.8% of this total. Much cardiovascular research has
been devoted to evaluation of the impact and modification of
other risk factors as well as prevention and behavioural
change. We included the cost of this type of research but not
the benefits (apart from smoking); thus, our estimate of internal rate of return is likely an underestimate. If we assume
decreasing returns to scale in cardiovascular disease treatments, then investing in initiatives that reduce the impact of
these risk factors may provide opportunities for health gains.
Future studies are required to clarify this issue.
Finally, although spillovers have an important role in the
dissemination of research findings, they are difficult to measure precisely.

Conclusion
Our main goal was to understand how much “bang” we were
getting for our research “buck” and whether investing in cardiovascular disease research is worthwhile from a population
health perspective. Our estimates provide evidence that
investing in cardiovascular disease research is valuable and
that investments in medical research are returned many times
over in societal benefits.
Governments and policy-makers must decide how best to
allocate scarce resources among competing priorities; as such,
choices about how to allocate research funds must be based on
effectiveness and budget impact. This work will help guide
research organizations and policy-makers in quantifying the
economic value of cardiovascular disease research in Canada.

A pertinent question is how Canadian medical research funds
should be allocated, in particular regarding cardiovascular disease research. Evidence suggests that the economic impact of
cardiovascular disease on the Canadian health care system can
be substantial — $18 billion in direct and indirect costs per
year.57 Thus, the need for continued monitoring of cardiovascular disease investment and treatment outcomes remains. Furthermore, our internal rate of return of 21% is an excellent rate
of return. Should we divert research funds from other areas? We
are not aware of studies that have estimated the internal rate of
return for investing in research for other diseases and thus cannot answer this question. Nonetheless, our analysis suggests that
investing in cardiovascular disease research is worthwhile.
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