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leading risk factor for all-cause mortality in Argentina. However, its impact on specific causes of death has not been
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Design: We conducted a comparative risk assessment analysis to estimate the proportion and number of IHD and stroke
deaths in Argentina that are attributable to different non-optimal levels of physical activity (PA).
Methods: We obtained data on prevalence of different levels
of PA from the Argentinian National Survey of Risk Factors
in 2013 and used relative risks for IHD and stroke mortality from previous meta-analyses. Deaths due to IHD and
stroke, by age and sex, were obtained from the national
death registry for the year 2010. We considered 4 categories of PA based on the metabolic equivalent tasks per minute per week (METs.min/week): inactive, < 600, ≥ 600 to <
1,600 and ≥ 1,600.
Results: In Argentina, 76.8% (CI 95%; 75.8%-77.7%) of the
population older than 30-years-old engaged in < 1,600
METs.min/week. This level of insufficient activity contributed to 26% of CVD deaths (IHD or stroke) (11,234 of 43,796
deaths; 6,013 in men and 5,221 in women); 29% (7,292) of
IHD deaths; and 21% (3,942) of stroke deaths. The impact
of insufficient PA was higher in individuals younger than
70-years-old due to stronger associations between non-optimal PA and mortality from IHD and stroke.
Conclusions: A non-optimal level of PA contributes substantially to the mortality burden of cardiovascular diseases in Argentina, especially in individuals under 70-years-old. More substantial resources should be directed toward enhancing built
and social environments which are essential to effectively increase PA, to improve health-related quality of life and reduce
the burden of cardio-metabolic diseases in Argentina.

Introduction
There is substantial evidence from epidemiological
studies to support that physical activity (PA) is causally
associated with morbidity and mortality from cardiovascular diseases (CVD) [1-3].
For example, a recent meta-analysis of 33 prospective cohort studies found a dose-response relationship
between physical activity and risk of ischaemic heart
disease (IHD). Individuals who expended at least 600 or
1200 of metabolic equivalent tasks (MET) minute per
week had respectively a 14% and 20% lower IHD risk
compared with those reporting no leisure time physical
activity [1]. These benefits are thought to be mediated
through blood pressure reduction [4], weight loss, and
improved insulin sensitivity, lipid profile and endothelial function [5,6]. According to the Global Burden of Disease study 2010, and despite the current international
guidelines [7], low PA (< 600 METs.min/week) is the
9th most important risk factor for deaths In Argentina
[8]. However the impact of insufficient PA on deaths
from different causes as well as the impact of different
non-optimal levels of PA on cardiovascular mortality remains unknown. Previous studies have estimated the
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impact of non-optimal levels of PA on CVD mortality in
the US [9], other high-income countries [10] and one
study in Argentina. However, this study only accounted for the impact of engaged in less than 600 METs.
min/week [11]. Considering the growing burden of cardiovascular disease and costs in developing countries,
especially for transitional countries like Argentina, it is
critical to provide local decision-makers with accurate
data about the actual proportion of the cardiovascular
disease burden attributable to one of the most important modifiable risk factors.
Hence, we aimed to estimate the proportion and number of IHD and stroke deaths in Argentina that are attributable to different non-optimal levels of PA (< 1600
METs.min/week) using nationally representative data
and age-specific relative risks derived from important
observational studies.

Methods
We conducted a population-level comparative risk assessment (CRA) analysis to estimate the number of deaths
that would be prevented if current levels of PA were
changed to a hypothetical alternative distribution. The inputs for the analysis were (1) the current population distribution of PA in Argentina (2) the etiological effect of PA on
IHD and stroke mortality (relative risks), (3) a reference or
optimal level for PA, and (4) the total number of IHD and
stroke deaths.

Data sources
Population: To examine the levels of PA in the population aged 30 years and older, we used data from the
third Argentinian National Survey of Risk Factors (ANSRF) conducted in 2013. The target population for this
survey comprised persons aged 18 years and more living
in private households located in urban areas of 5,000 or
more inhabitants from 6 different regions: Gran Buenos
Aires, Pampeana, Noroeste, Noreste, Cuyo and Patagonia.
The sample was selected through a probabilistic multistage process to ensure national representativeness. The
surveys were based on a complex sample design and
system of weighting that allowed computing population-based estimates of health conditions and behaviors. The response rate was 79.8%. Risk factors and socioeconomic factors were self-reported by participants
during in-person interviews. Further methodological features of the ANRFS have been published elsewhere [12].

Risk factor exposure
Data on physical activity was collected by trained interviewers using an adapted short form of the international physical activity questionnaire (IPAQ) [13]. The IPAQ
short form showed to produce repeatable data, the 75%
of the reported test-retest Spearman’s reliability coefficients were acceptable, averaging 0.8 [14].
The questionnaire asked about frequency (days per
week) and duration (minutes per day) of vigorous/ modPoggio et al. Int J Sports Exerc Med 2017, 3:056
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erate intensity activities and walking during the last 7
days.
We estimated energy expended on the assessed PA
in METs. One MET is defined as the energy it takes to
sit quietly, which is about one calorie per kilogram (2.2
pounds) of body weight per hour for an average adult
(e.g. 1 MET = 1 kcal/kg/hour). We categorized PA in
three groups according to intensity: light activities < 3.0
METs, moderate activities 3.0-6.0 METs and vigorous activities > 6 METs [15]. We assigned average METs of 4
for moderate intensity activities, 8 for vigorous intensity activities, and 3.3 for walking following the IPAQ´s
guidelines for data processing and analysis [16].
Total walking MET.min/week score was calculated
as 3.3*walking minutes*walking days in the last 7 days.
Total moderate MET.min/week score was calculated as
4*moderate intensity minutes*moderate intensity days
in the last 7 days. Total vigorous MET.min/week score
was calculated as 8*vigorous intensity minutes*vigorous
intensity days in the last 7 days. Finally, total physical
activity MET-minutes/week score was computed as the
sum of the total MET.min/week spent in walking, moderate and vigorous activities. Only activities performed
for 10 or more minutes were included. If the reported
duration of a specific intensity of activity exceeding 180
minutes per day, we set it to 180 [16]. As distribution
of MET.min/week is skewed to the right, based on the
current recommendations [7] a previous similar study
[9], we categorized total MET.min/week into four categories: inactive: those who reported no moderate or vigorous activities; insufficiently active: those with calculated moderate or vigorous PA of < 600 MET.min/week:
sufficiently active: those with 600 to 1600 MET.min/
week; and highly active: those with ≥ 1600 MET.min/
week. We accounted for complex survey design and sampling weights in estimating prevalence of these categories nationally.

Etiological effects of risk factors on disease-specific mortality
We obtained the relative risks (RR) for stroke and IHD
mortality for each exposure category of PA based on a
previous analysis that used the highly active category
as the reference group. This analysis provided the set
of age-specific relative risks categorized in: 30-69, 70-79
and ≥ 80 years, therefore the present analysis had the
restriction of using the same age categories [9,17]. The
RRs used for PA were assumed to be the same for men
and women as there is insufficient evidence for different proportional effects by gender. We used a separate
set of relative risks which had as the reference group
the PA level recommended by public health guidelines
[7] ( ≥ 600 METs.min/week) (Table 1).

Disease-specific deaths
The number of disease-specific deaths, by age and
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Table 1: Relative risk (95% confidence interval) estimates for categories of physical activity on disease-specific mortality, by age [9,17].
IHD
30-69
70-79
≥ 80
Stroke
30-69
70-79
≥ 80
IHD
30-69
70-79
≥ 80
Stroke
30-69
70-79
≥ 80

Highly active

Sufficiently active

Insufficiently active

Inactive

1.00
1.00
1.00

1.15 (1.04-1.28)
1.15 (1.00-1.32)
1.15 (0.94-1.41)

1.66 (1.14-2.41)
1.51 (1.00-2.27)
1.38 (0.86-2.21)

1.97 (1.56-2.47)
1.73 (1.36-2.19)
1.50 (1.14-1.96)

1.00
1.00
1.00

1.12 (0.62-2.04)
1.12 (0.54-2.32)
1.12 (0.36-3.53)

1.23 (0.41-3.68)
1.21 (0.36-4.08)
1.18 (0.23-6.05)

1.72 (1.09-2.7)
1.55 (0.96-2.5)
1.39 (0.80-2.4)

1.00
1.00
1.00

1.00
1.00
1.00

1.44 (1.28-1.62)
1.31 (1.17-1.48)
1.20 (1.07-1.35)

1.71 (1.58-1.85)
1.50 (1.38-1.61)
1.30 (1.21-1.41)

1.00
1.00
1.00

1.00
1.00
1.00

1.10 (0.89-1.37)
1.08 (0.87-1.33)
1.05 (0.85-1.30)

1.53 (1.31-1.79)
1.38 (1.18-1.60)
1.24 (1.06-1.45)

Inactive: no moderate or vigorous activities; Insufficiently active: < 600 MET/minutes/week; Sufficiently active: ≥ 600 MET/minutes/week;
Highly active: ≥ 1600 MET/minutes/week; IHD: ischaemic heart disease

sex, were obtained from the Directorate of Health Statistics of the National Ministry of Health for the year
2010 [18]. We included deaths from stroke (ICD10 code:
I60-I69), IHD (ICD10 code: I20-I25) and 80% of sudden
death (ICD10 code: R96) assuming that this percentage
of sudden deaths were due to IHD [19]. We incorporated a correction factor for “garbage coding”, by increasing the number of IHD deaths by 21.5%, which was the
percentage globally used in the GBD 2010 study [20].
Garbage codes are deaths that have been coded to an
intermediate, immediate, or ill-defined cause and must
instead be attributed to the underlying causes. In addition, we corrected the number of deaths for underreporting of deaths which is estimated to be 1% [21].
Data analysis: We computed the proportional reduction in disease-specific deaths that would occur if PA
level were increased to an alternative level with lower
risk (i.e. ≥ 1600 or ≥ 600 METs.min/week separately),
through calculating the population attributable fraction
(PAF) using the following formula

∑ p ( RR -1) / ( ∑
i

*
i

i

i

Pi* ( RR i -1) + 1)

Where
•

і is the index categories of PA.

•

Pі is the prevalence of PA in category і.

•
RRі is the relative risk of the disease in category
і compared with the reference category.
We conducted all analyses separately by sex and age
group (30-69, 70-79 and +80 years). We restricted analyses to ≥ 30 y because there are limited data on the mortality effects of these risk factors at younger ages and
also because there are very few deaths from IHD and
stroke in those aged 30 or younger.
The number of attributable deaths was simply calculated by multiplying PAFs for each outcome and age-sex
Poggio et al. Int J Sports Exerc Med 2017, 3:056

group by the observed number of IHD or stroke deaths
in that age-sex category. We also report proportion and
number of IHD or stroke deaths (hereafter denoted by
CVD) that were attributable to non-optimal PA.

Results
The population of the third ANSRF survey was constituted by 32,365 participants. After exclusion of individuals younger than 30-years-old, the final sample consisted in 24,427 participants of which 10,640 (43.6%)
were men and 13,787 (56.4%) were women. The demographic characteristics and cardiovascular risk profile of
the general population ≥ 30-years-old in Argentina are
presented in Table 2. Approximately, 86% of individuals
were aged between 30 to 69-years-old and 50% did not
graduate from primary school. The prevalence of current smokers was 28.1% in men and 19.6% in women,
obesity 23.6% (26.4% in men; 21.1% in women), diabetes 12.2% and hypertension 40.2% being in these cases similar between men and women. The 4.8% reported history of myocardial infarction and 2.5% history of
stroke.
In the year 2013, only 23.3% (CI 95%; 22.3-24.3) of
the Argentinian residents older than 30 years were highly active (i.e. had ≥ 1,600 METs.min/week of activity)
and 47.5% (CI 95%; 46.3-48.7) reached the recommended minimum levels of PA (> 600 METs.min/week). Energy expenditure was lower in older ages in both sexes
as expected (Table 3). Energy expenditure was lower in
women than men in all age groups, as was the prevalence of highly active category.
In the year 2010, 43,796 Argentinian residents older
than 30 years died due to IHD or stroke, 23,625 in men
and 20,171 in women [18]. In men, the largest number
of CVD deaths was observed between 30 and 69 years,
while in women the largest share was in those aged 80
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Table 2: General characteristics and risk factors among population aged 30 years and older in Argentina in 2013.
Age groups, % (95% CI)
30-69 yr
70-79 yr
≥ 80 yr
Educational level, % (95% CI)
< 7 years
7 to 11 years
≥ 12 years
Risk factors, % (95% CI)
Current smoker
Overweight
Obesity
Diabetes
Hypertension
Hypercholesterolemia
History of CVD, % (95% CI)
Myocardial infarction
Stroke

Overall (n 24,427)

Men (n 10,640)

Women (n 13,787)

86 (85.6, 87.2)
9.2 (8.5, 9.8)
4.5 (4.0, 4.9)

88.7 (87.5, 89.7)
7.9 (7.0, 8.9)
3.4 (2.8, 4.2)

84.4 (83.2, 86.0)
10.3 (9.4, 11,2)
5.3 (4.7, 6.1)

11.9 (11.1, 12.7)
38.6 (37.4, 39.8)
49.5 (48.3, 50.7)

11.4 (10.3, 12.7)
40.3 (38.5, 42.1)
48.2 (46.4, 50.1)

12.3 (11.3, 13.3)
37.1 (35.5, 38.6)
50.5 (48.9, 52.2)

23.5 (22.5, 24.6)
37.8 (36.6, 38.9)
23.6 (22.5, 24.6)
12.2 (11.5, 13.0)
40.2 (38.9, 41.4)
32.8 (31.5, 34.1)

28.1 (26.4, 29.7)
44.4 (42.6, 46.2)
26.4 (24.8, 28.1)
11.4 (10.4, 12.6)
37.1 (35.2, 38.9)
32.7 (30.6, 34.8)

19.6 (18.3, 20.9)
32.1 (30.5, 33.5)
21.1 (19.8, 22.4)
12.8 (11.8, 13.9)
42.7 (41.1, 41.4)
32.8 (31.1, 34.5)

4.8 (4.3, 5.3)
2.5 (2.2, 2.9)

4.9 (4.2, 5.7)
2.9 (2.3, 3.6)

4.7 (4.1, 5.6)
2.2 (1.8, 2.8)

Data are weighted percentages; Current smokers are those who have smoked at least 100 cigarettes during their lifetime;
Educational level was defined by years of schooling; Body mass index (BMI) was calculated by self-reported weight divided by
self-reported height in meters squared (kg/m2), participants were categorized into overweight (25.0-29.9 kg/m2) and obese ( ≥
30.0 kg/m2); Hypertension, diabetes and hypercholesterolemia: self-reported history of these conditions; Myocardial infarction and
stroke: self-reported history of these conditions; CVD: cardiovascular disease
Table 3: National prevalence (95% confidence interval) of physical activity categories by age and sex [12].
Age group
Overalla
Men
30-69
70-79
≥ 80
Women
30-69
70-79
≥ 80

Highly active
23.3 (22.3-24.3)
27.2 (25.6-28.8)
28.8 (27.1-30.6)
17.2 (13.5-21.7)
7.8 (4.8-12.4)
19.9 (18.7-21.2)
21.8 (20.4-23.2)
11.6 (8.9-15.0)
5.7 (3.6-8.8)

Sufficiently active
24.2 (23.2-25.3)
24.0 (22.5-25.6)
24.1 (22.5-25.8)
25.7 (21.1-31.0)
18.0 (12.6-25.2)
24.4 (23.1-25.8)
25.5 (24.0-27.1)
19.0 (15.7-22.8)
18.1 (13.0-24.6)

Insufficiently active
24.8 (23.7-25.9)
21.8 (20.3-23.5)
21.0 (19.4-22.7)
26.6 (21.3-32.6)
31.9 (22.5-43.1)
27.3 (25.9-28.8)
27.0 (25.4-28.6)
31.5 (27.2-36.2)
23.7 (18.7-29.6)

Inactive
27.7 (26.7-28.9)
27.0 (25.3-28.7)
26.1 (24.3-27.9)
30.5 (24.9-36.8)
42.3 (33.2-52.0)
28.4 (27.0-30.0)
25.7 (24.2-27.3)
37.8 (33.3-42.5)
52.5 (45.7-59.3)

Inactive: those who reported no moderate or vigorous activities; Insufficiently active < 600 MET/minutes/week; sufficiently active
≥ 600 MET/minutes/week; highly active ≥ 1600 MET/minutes/week; a: In the population older than 30-years-old
Table 4: Population attributable fractions (PAF) and deaths attributable to physical activity < 1600 METs.min/week by sex and age.
IHD
Observed
deaths [18]
Both genders
30-69
70-79
≥ 80
All adults
Men
30-69
70-79
≥ 80
All adults
Women
30-69
70-79
≥ 80
All adults

PAF Attributable
deaths
(%)

Stroke
Observed
deaths [18]

PAF (%)

IHD and stroke
Attributable Observed
PAF Attributable
deaths
deaths [18]
deaths
(%)

8710
6416
10016
25142

30
30
27
29

2649
1921
2722
7292

5461
4985
10446
18654

21
22
21
21

1162
1081
1699
3942

14171
11402
18223
43796

27
26
24
26

3811
3002
4422
11234

6579
3990
4000
14569

30
29
26
29

1968
1146
1056
4170

3423
2688
2945
9056

21
21
20
20

716
552
576
1843

10002
6678
6945
23625

27
25
23
25

2684
1698
1632
6013

2131
2426
6016
10573

32
32
28
30

681
775
1667
3122

2038
2298
5262
9598

22
23
21
22

446
529
1124
2099

4169
4724
11278
20171

27
28
25
26

1127
1304
2790
5221

IHD: Ischaemic heart disease; PAF: population attributable fraction
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years or older. IHD had a larger share with 25,142 deaths
(14,569 in men and 10,573 in women) compared with
stroke that caused 18,654 deaths (9,598 in women and
9,056 in men) (Table 4).

and women were attributable to non-optimal PA. The
proportional impact of non-optimal PA on CVD mortality decreased in older age groups, due to lower RRs and
despite higher prevalence of non-optimal PA. Therefore,
the higher number of attributable deaths in older ages
were mainly a consequence of the larger number of CVD
deaths.

Non-optimal levels of PA (engaging in less than 1600
MET.min/week), was responsible for an estimated
11,234 CVD deaths (26%) of which 7,292 were IHD
deaths and 3,942 were stroke deaths (Figure 1). The
proportional impact of non-optimal PA on IHD (29%)
was higher than that for stroke (21%), because the etiological effect (RRs) of non-optimal PA on IHD mortality
was stronger (Table 4). A quarter of CVD deaths in men

Engaging in less than recommended levels of PA (<
600 METs.min/week) was responsible for 7,278 (17%)
of CVD deaths (43,796) in Argentina in 2010, 4,907 attributable deaths were from IHD (20% of all IHD deaths)
and 2,371 were from stroke (13%) deaths (Table 5 and

Ischaemic Heart Disease
30-69 yr

70-79 yr

≥80 yr

WOMEN

0

0

00

00

16

0
00

14

0
00

12

00

Number of disease-specific deaths

10

80

00

00

60

00

40

0

20

00

00

20

40

00

00

60

0

80

0
00

10

12

00

0
00

14

16

00

0

Total

MEN

Non-Attributable

Non-Attributable

Attributable

Attributable

Stroke
30-69 yr

70-79 yr

≥80 yr

WOMEN

0
00

0
00

16

0
00

14

0
00

12

Number of disease-specific deaths

10

00

80

00

00

60

40

00

0

20

00

20

00

40

00

00

60

0

80

00

0

10

00

0

12

00

14

16

00

0

Total

MEN

Non-Attributable

Non-Attributable

Attributable

Attributable

Figure 1: Cardiovascular deaths attributable to engaging in physical activity < 1600 METs.min/week by sex and age groups.
Bars represent the total disease-specific deaths reported in 2010 by sex and age groups. The striped segment represents
the number of the total deaths attributable to engaging in < 1600 METs.min/week.
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Table 5: PAFs and deaths attributable to physical activity < 600 METs.min/week by sex and age.

Both genders
30-69
70-79
≥ 80
All adults
Men
30-69
70-79
≥ 80
All adults
Women
30-69
70-79
≥ 80
All adults

IHD
Observed
deaths [18]

PAF
(%)

Stroke
Attributable Observed
deaths
deaths [18]

PAF
(%)

IHD and stroke
Attributable Observed
PAF Attributable
deaths
deaths [18] (%) deaths

8710
6416
10016
25142

22
20
17
20

1923
1313
1670
4907

5461
4985
10446
18654

14
13
12
13

757
663
951
2371

14171
11402
18223
43796

19
17
14
17

2680
1976
2621
7278

6579
3990
4000
14569

22
19
16
19

1427
769
639
2835

3423
2688
2945
9056

14
12
10
12

469
329
308
1106

10002
6678
6945
23625

19
16
14
17

1896
1098
947
3941

2131
2426
6016
10573

23
22
17
20

496
544
1032
2072

2038
2298
5262
9598

14
15
12
13

288
334
643
1265

4169
4724
11278
20171

19
19
15
17

784
878
1675
3337

IHD: Ischaemic heart disease; PAF: population attributable fraction

Figure 2). The largest number of attributable CVD deaths
were observed between ages 30 and 69 accounting for
2,680 (19%) of CVD deaths, followed by 2,621 deaths
(14%) in those aged 80 years or older.

Discussion
More than three quarters (76.8%) of adults in Argentina older than 30-years-old did not reach the optimal
level of PA (< 1600 METs.min/week) and this was responsible for 29% of IHD deaths and 21% of stroke deaths in
2010. When a more feasible scenario for recommended
activity levels was considered, half (52.5%) of the adult
population did not reach these levels. If all adults would
engage in at least the recommended level of PA (equivalent to 30 minutes of briskly walking five days a week),
one fifth of IHD deaths and slightly less than one-sixth
of stroke deaths would have been prevented. We found
that women expended less energy than men in all age
groups, mainly at expense of engaging in less intense
activities. Previous research conducted in Latin America
showed similar results, women were less likely to perform vigorous activities and to participate in leisure time
PA and more prone to spend more time in household activities [22]. Similar patterns of PA were also described
in women from developed populations [23,24].
In 2010, the global burden of disease (GBD) Study estimated that low levels of PA (< 600 METs.min/week)
accounted for 3.2 million deaths and 31% of IHD DALYs
worldwide representing the tenth most important contributor to the total burden of disease. Low PA ranked
seventh in Southern Latin America [8].
From 1999 to 2013, prevalence of low PA has increased
by 20% worldwide [25]. The impact of non-optimal PA
was estimated to be larger in developed versus developing countries (3.2% vs. 1.6% of total DALYs respectively),
however over the years the proportion of this contribution had changed in different directions. The share of bur-
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den of disease that was attributable to non-optimal PA in
developed countries declined by 9% (3.5% to 3.2% of total
DALYs.) while in developing countries, its share increased
by 89% (0.9% to 1.6% of total DALYs) [26]. This increase
reflects the increased share of cardiovascular diseases in
the total burden of disease in the developing countries
which itself may be due to urbanization, changes in diet
and reductions in physical activity [27].
Previous studies have estimated the impact of low PA
on cardiovascular mortality in Argentina. Rubinstein, et al.
estimated that low levels of PA accounted for 18.1% of
CVD events in 2006 [11]. In 2013, the GBD study estimated
that low PA was responsible for 12.6% of IHD deaths and
7.6% of stroke deaths in Argentina [25]. These analysis
estimated a lower proportional impact of non-optimal
PA (< 600 METs.min/week compared to that estimated
in our study (20% for IHD and 13% for stroke deaths)
mainly because the first study [11] used lower relative
risks than that used in this study and the second [25]
modeled the exposure data from a not representative
sample of Argentina which reported a lower prevalence
of non-optimal PA (26.7%) [28,29].
This study has a number of strengths: (1) It is the
first population-level analysis in estimating the effects of
non-optimal PA on IHD and stroke mortality using a nationally representative survey in Argentina. (2) Age-specific effect sizes were derived from meta-analysis of observational studies that had adjusted for important confounders. (3) Deaths from Stroke and IHD in 2010 were
obtained from the death registry, which provides robust
national-level data by age and sex for all causes of death
with almost complete coverage. (4) The number of CVD
deaths was adjusted using methods to enhance comparability by reducing garbage codes and underreported
causes.
However, this study has some limitations; first, like
many other comparative risk assessments conducted in de• Page 6 of 9 •

DOI: 10.23937/2469-5718/1510056

ISSN: 2469-5718

Ischaemic Heart Disease
30-69 yr

70-79 yr

≥80 yr

0
00

0
00

16

0
00

12

14

0
00

00

Number of disease-specific deaths

10

80

00

00
60

00
20

0

40

00

00

20

40

00
60

0

80

00

0

00
10

0

00

00

12

14

16

00

0

Total

MEN

WOMEN

Non-Attributable

Non-Attributable

Attributable

Attributable

Stroke
30-69 yr

70-79 yr

≥80 yr

WOMEN

0
00

00

0

16

0
00

14

0
00

12

Number of disease-specific deaths

10

00
80

00

00

60

40

00

0

20

00
20

00
40

00
60

0

00

80

0

00

00

10

0

12

00

14

16

00

0

Total

MEN

Non-Attributable

Non-Attributable

Attributable

Attributable

Figure 2: Cardiovascular deaths attributable to engaging in physical activity < 600 METs.min/week by sex and age groups.
Bars represent the total disease-specific deaths reported in 2010 by sex and age groups. The striped segment represents
the number of the total deaths attributable to engaging in < 600 METs.min/week.

veloping countries [30,31], effect sizes (here for non-optimal PA) had to be extrapolated from epidemiological
studies conducted in developed countries. Second, these
effect sizes were not corrected for regression dilution
bias due to insufficient information on exposure measurement error and variability, which is especially important when error and variability of self-reported exposure may themselves differ across studies [9,17]. Third,
the number of deaths from different stroke subtypes was
not available through the vital registration system as
only a small fraction of deaths from stroke are analyzed
using imaging. Fourth, we did not adjust the distribution
of PA for the regression dilution bias due to insufficient
data from epidemiological studies on exposure meaPoggio et al. Int J Sports Exerc Med 2017, 3:056

surement error and variability. Fifth, we used mortality
data from the year 2010 since more recent national data
on causes of death were not available. Therefore, we
may have overestimated the absolute number of IHD
and stroke deaths that are attributable to non-optimal
PA in 2013 as CVD death rates are declining in Argentina
[32-35]. Finally, we did not incorporate the uncertainty
of the estimates and were therefore unable to make statistical comparisons across different age groups, gender
and outcomes.
In summary, non-optimal levels of PA (< 1600 METs.
min/week) contribute to about a quarter of deaths from
cardiovascular diseases in Argentina in the population
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older than 30-years-old, showing that the impact of this
modifiable risk factor is significantly higher than that
previously estimated.
The principal advantage of doing a comprehensive and
comparable scientific assessment of disease burden
caused by non-optimal of PA is that it provides the evidence base for informing discussion about policy and
interventions to increase PA. Although, the Ministry of
Heath has developed National Programs Against Sedentary Lifestyle [36,37], more substantial resources should
be directed toward enhancing built and social environments which are essential to effectively increase PA, to
improve health-related quality of life and reduce the
burden of cardio-metabolic diseases in Argentina.
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