
Questionnaire-Based Prevalence of Physical Activity
Level on Adults According to Different International Guidelines:

Impact on Surveillance and Policies
Edgard Melo Keene von Koenig Soares, Guilherme E. Molina, Daniel Saint Martin,

João Luís A. E. Sadat P. Leitão, Keila E. Fontana, Luiz F. Junqueira Jr.,
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Background: The World Health Organization recommends 150 minutes of moderate to vigorous physical activity (PA)
throughout the week. However, the weekly frequency of PA and how to combine moderate and vigorous PA to define who
reaches the recommended PA are controversial. PA level might be highly different based on the recommendation and/or the
criteria employed.Methods: Demographic data and PA level evaluated by International Physical Activity Questionnaire from 3
random and representative samples from 1 state, 1 city, and 1 local organization in Brazil were analyzed (n = 2961). Nine criteria
from different recommendations were used to define PA level. Prevalence estimates and 95% confidence intervals of sufficient
PA were calculated for each criterion and compared with the referent (World Health Organization guideline). Total agreement,
sensitivity, and specificity were also calculated with 95% confidence interval. Results: When a weekly frequency of PA was
required, the prevalence of sufficient PA decreased by 11% (P < .05). For all criteria, doubling the vigorous PA minutes was
similar to simply adding them to moderate PA. These findings are consistent regardless of sex, age, and educational level.
Conclusion: Prevalence estimates and agreement between different PA recommendations were significantly affected when a
minimum frequency was required but did not change when vigorous PA minutes were doubled.
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Currently, the scientific evidences of a wide range of health
benefits associated with regular physical activity (PA) are unequivo-
cal.1–3 However, about one third of women and 1 in 4menworldwide
are not sufficiently active.4 Thereafter, insufficient PA stands out as
one the leading risk factor for mortality, killing more than 5 million
people per year worldwide.2 Active people show a huge variety of
health benefits, such as a lower overall and cardiovascular mortality, a
lower risk of high blood pressure, diabetes, breast and colon cancer,
depression, and obesity, as compared with the less active ones.3,5–7
Defining exactly how much weekly PA is sufficient to enjoy most of
the PA health-related benefits is a challenge for epidemiologists,
policymakers, and PA promotion leaders. Individuals have been
classified as active or insufficient active if they are above or below
a chosen criterion of weekly PA accumulation.8–10

Measuring PA is another challenge for epidemiologists. Self-
report (questionnaire) is often used, especially in low- and middle-
income countries in which large scale use of accelerometers and
pedometers are often not feasible.4 Also, when considering PA

surveillance purposes, data collected through accelerometers are
mostly only available for high-income countries, and results are
often not comparable because of variations in data collection
methods, data processing, and scoring.4,11 Also, worldwide data
from questionnaires are available from 168 countries.4

In Brazil, the International Physical Activity Questionnaire
(IPAQ) is the most used questionnaire,12 especially the short form,
which has been translated and validated for more than 17 years.13
However, the scoring protocol proposed by the IPAQ committee is
based on a PA recommendation that requires a minimal weekly
frequency of PA to classify someone as active14–16 PA recommen-
dations have evolved alongside PA health-benefit research, and
thus, recent research sometimes uses guidelines other than the one
proposed by the IPAQ committee17 to classify subjects as active or
insufficiently active.

Reference standards are usually defined either by cross-
sectional or by longitudinal studies that compare the proportions
or the risk-related health outcomes between active and insufficient
active groups.18,19 Noteworthy, however, the composition of the
active and the insufficient active groups are crucial, and different
criteria may result in different or biased conclusions.20

The IPAQ classifies as active someone, who has 3 or more
days of vigorous-intensity activity of at least 20 minutes per day, 5
or more days of moderate-intensity activity and/or walking of at
least 30 minutes per day or 5 or more days of any combination of
walking, moderate-intensity or vigorous-intensity activities achiev-
ing a minimum total PA of at least 600 metabolic equivalent
(MET)-minutes per week.16 This is mainly based in the 1995,
the American College of Sports Medicine (ACSM) and the Centers
for Disease Control and Prevention recommendation14
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After more than 20 years, ACSM,8 the US Government,9
the British Association of Sport and Exercise Sciences (BRIT),21
and the Australian Government22 have also published their own
guidelines, each one with its nuances. On a global scale, one of
the most influential documents was published by the World
Health Organization (WHO) in 2010.10 All of them recommend
at least 150 minutes of moderate to vigorous physical activity
(MVPA) per week.

Albeit this agreement, there are many differences as regard
to PA intensity, frequency, and how to compute any combination
of MVPA. Regarding PA frequency, differences are especially
evident in the newer recommendations due to recent evidence that
the weekend warrior behavior is also associated with health
benefits.23,24

Major differences between guidelines are (1) the quantity of
vigorous PA (VPA) per week (60 vs 75 min), (2) the frequency
of MVPA per week (5 d/wk vs none), and (3) how to combine
moderate and vigorous physical activities (simple addition of
MVPA minutes or an addition that computes vigorous minutes
in double). As to the last criterion, the WHO recommendation
states that one could be active with an “equivalent combination of
moderate- and vigorous-intensity activity,” not being clear on how
the equivalent activities should be accounted for.10

Another way to combine MVPA is by considering their energy
expenditure, that is, by computing the total MET-minutes per week.
Again, some inconsistencies appear. The ACSM recommends at
least 450 MET-minutes per week,8 and the IPAQ Committee
proposes a minimum of 600 MET-minutes per week. Of note,
using the IPAQ one could be classified as active if reporting 5 days
per week of walking for 30 minutes per day, and this pattern would
correspond only to 495 MET-minutes per week.16

Although some differences on the prevalence estimates of PA
level are expected depending on the PA classification criterion
used, its magnitude and specificity as for the PA intensity, fre-
quency, or combination possibilities have not been fully addressed.
To the best of our knowledge a small number of studies25–28 have
pointed out the impact of different recommendations on PA
prevalence estimates, normally showing that the requirement of
a minimal frequency decreased the number of people classified as
active. However, their analyses were sometimes restricted to PA
domains or criterion27–29 or specific populations such as adoles-
cents,25 college students,26 or middle-aged men.30

Thus, aiming a more comprehensive analysis, we compared
the impact of 9 different PA recommendations on the prevalence
estimates of PA level, evaluated in all PA domains, among 3
random and representative samples from a state, a city, and a local
organization in Brazil.

Methods
We conducted a cross-sectional study among 2961 men and women
(18–70 y) recruited from 3 different populations. To perform a
broader analysis and to minimize the influences of the population
characteristics, we randomly selected volunteers from 3 different
adult populations, each one of them possessing their own particu-
larities. All samples were representative of their respective popula-
tions. One group is a representative sample from São Paulo state, the
most populous Brazilian state (n = 2222). The second one is a
representative sample from Belo Horizonte, which is one of the
biggest Brazilian cities, located in a different state (n = 356). Finally,
we used a local and restricted sample from Brasilia, Brazil’s capital,
composed by civil servants of a Brazilian public agency (n = 383).

Sample sizes were calculated with a level of significance of
95% and acceptable error of 5% for the Brasilia and Belo Horizonte
samples and of 2% for the São Paulo one. Due to different
geographical and population size, the sampling process for São
Paulo state was done by 7 different geographical regions (clusters)
defined by the number of inhabitants and some characteristics such
as metropolitan versus coast areas. Of note, the Brasilia sample
was based on the conservative estimated prevalence of inactivity
of 50%, resulting on a proportionally bigger sample size for that
population. In the Brasilia sample, we ended up with more
volunteers than the minimum (±15%), and for the Belo Horizonte
and São Paulo samples, we had valid data for ±92.5% of the
calculated sample sizes due to incomplete or inconsistent data for
the present analysis. The refusal rates among all clusters, in all
samples, varied from 4.6% to 12.1%. Of note, those rates were
small because nonresponders were automatically replaced by
another randomly selected volunteers who met the same predefined
sample characteristics, such as gender or geographical region.

The use of sample with heterogeneous characteristics is inter-
esting as participants with lower PA levels will probably suffer a
larger impact from using different criteria, and variation in VPA will
also be higher, to better examine the effect of not doubling PA
minutes. Also, considering that the sociodemographic characteristics,
such as socioeconomic status, gender, and schooling, are associated
with questionnaire-based PA level, different samples with broader
characteristics would add value for our analysis proposal.

Physical activity level was assessed by the IPAQ Portuguese
short version.13 In the São Paulo and the BeloHorizonte samples, the
IPAQ was administered by interview. In the Brasilia sample, we
used the self-administeredmethod preceded by a general explanation
and followed by an interview to solve problems such as missing or
incorrect values. Raw data was stored in a Microsoft Excel ((Micro-
soft, Redmond, WA) spreadsheet. To evaluate the effect of using
different guidelines with IPAQ to estimate the prevalence of suffi-
cient PA level, 9 criteria were used to classify raw data, as follows:
1. WHO2VPA: 150 minutes of MVPA per week or 75 minutes

of VPA, irrespective of the weekly frequency (days/week),
doubling the minutes of vigorous activities for MVPA com-
binations (2VPA);

2. WHO: similar to WHO2VPA without doubling the minutes of
VPA for MVPA combinations;

3. IPAQ2VPA: 150 minutes of MVPA in at least 5 days per week
or 60 minutes of VPA in at least 3 days per week, doubling the
minutes of VPA for MVPA combinations;

4. IPAQ: similar to IPAQ2VPA without doubling the minutes of
VPA for MVPA combinations;

5. BRIT2VPA: 150 minutes of MVPA or 75 minutes of VPA in
at least 5 days per week, doubling the minutes of VPA for
MVPA combinations;

6. BRIT: similar to BRIT2VPA without doubling the minutes of
VPA for MVPA combinations;

7. 600METS: 600 METs-minutes per week, irrespective of the
number of days per week;

8. 495METS: 495 METs-minutes per week, irrespective of
the number of days per week; and

9. 450METS: 450 METs-minutes per week, irrespective of the
number of days per week.
Criteria number 1, 3, and 5 were derived and followed literally

from the official recommendations postulated by theWHO, the IPAQ
Committee, and the BRIT,10,16,21 respectively. Recommendation
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number 1 was used as the reference, as it is the WHO’s recommen-
dation applying the interpretation of any “equivalent combination of
moderate- and vigorous-intensity activity” as the necessity to double
VPA by analogy of the 150 minutes of moderate PA and the
75 minutes of VPA.10 To evaluate the impact of the different ways
to account for VPA minutes, instead of doubling the VPA minutes,
they were simply added—criteria number 2, 4, and 6.

Some recommendations also consider a minimum weekly
energy expenditure. The IPAQ committee states that to be active,
one could perform any combination of walking,MVPA achieving a
minimum total of at least 600 MET-minutes per week16 (criteria
number 7). In spite of this recommendation, walking 150 minutes—
a 3.3 MET-minute activity in the IPAQ protocol16—would mean a
495 MET-minutes per week (criteria number 8). ACSM8 recom-
mends performing at least 450 MET-minutes per week, that is,
150 minutes of MPA (criteria number 9).

Statistical Analysis
Prevalence estimates and 95% confidence interval (CI) were
calculated for each of the 9 standards points used. Comparisons
between the 9 measures were determined using WHO2VPA-
defined physical activity level (PAL) as the reference measure.
Agreement analysis was done by the following epidemiological
indexes: (1) total agreement (TA), or accuracy, as the sum of the
percentage of true positive (TP) and true negative (TN) values (TA
= TP + TN); (2) sensitivity (sensitivity = [TP/(TP + FN)] × 100%),
where FN is false negative; and (3) specificity (specificity = [TN/
(TN + FP)] × 100), where FP is false positive. To evaluate the
impact of sociodemographic factors in the criterion points, sub-
analyses were also performed by gender, educational level (seventh
grade or less; from eighth grade to uncompleted high school;
from completed high school to uncompleted higher education
and undergraduate/graduated volunteers), and age (18–39, 40–59,
and 60–70 y).

Results
Mean age (SD) of the participants was 40.3 (14.1) years. In the total
sample, 1504 were women (50.8%), 473 (16.0%) studied only until
the seventh grade, 407 (13.8%) had educational level between
eighth grade and an uncompleted high school, 1218 (41.2%) had
uncompleted college degree, and 860 (29.0%) graduated from
college or above. The sample from São Paulo aged 40.0 (14.6)
years and 50.1% (95% CI, 48.1%–52.2%) were women. The
sample from Belo Horizonte aged 39.2 (14.6) years and was
composed by 53.1% of women (95% CI, 47.9%–58.2%). The

sample from Brasilia aged 40.0 (9.9) years and had 52.2% of
women (95% CI, 47.2%–57.2%). Despite the similarity of age
between groups, there was an absence of younger volunteers
(from 18 to 23 y) in the Brasília sample. There was no statistical
difference on the gender proportion among the samples. As regard
to the educational level, the Brasilia sample was different from the
others with 82.2% of volunteers with a college degree.

Due to the specificities between the samples, results of preva-
lence estimates and their differences are shown both as 3 indepen-
dent samples (Tables 1–3) and as 1 big sample (Table 4). Of note, the
3 samples separately or together presented the same qualitatively
phenomenon, that is, lower prevalence estimates of sufficient PA on
the 4 recommendations that includes a minimum frequency of days
per week (IPAQ2VPA, IPAQ, BRIT2VPA, and BRIT—significant
for São Paulo and Brasilia samples, whereas the Belo Horizonte
sample showed a small overlap between 95% CI), in comparison
with the other 5, which were similar between them (WHO2VPA,
WHO, 600METs, 495METs, and 450METS). Considering this
phenomenon, the results of TA, sensitivity, and specificity are
presented considering only the total sample (Table 4). We also
observed a very consistent and similar pattern on data for each
category of gender, age, and educational level. Results of each
category showed a very small variation as compared with the total
sample, usually <1% in the 95% CI limits. The only exception was
for those with lower education level (seventh grade or less) where the
significance of the differences on the prevalence estimates of suffi-
cient PA were borderline for IPAQ2VPA, IPAQ, and BRIT2VPA
(95% CI slightly overlapping as compared with WHO2VPA) and
significant for BRIT. Detailed results by categories of gender, age,
and educational level are shown as in Supplementary Materials (see
Supplementary Tables S1–S9 [available online]).

Figure 1 shows the prevalence of active individuals using the 9
different standard points in the 3 representative samples separately,
whereas Figure 2 shows the results for the whole group.

When considering all comparisons of the prevalence estimates
of sufficient PA (expect from the lower educational level group
in which the differences were borderline), the mean difference
between the 4 recommendations that controlled frequency and
those that did not was −11.0% (−9.7/−13.6%). Also, considering
the frequency criterion results on a mean reduction on TA of −9.3%
(−7.8/11.9%), and on sensitivity of −12.9% (−11.0/−15.5%) with
no effect on specificity, apart from the 495 and 450 METs-minutes
per week cases in which specificity drops 3.6% and 13.5%,
respectively.

Of note, on the reference recommendation, which does not
consider the days per week criterion, there were only few volun-
teers those did not reach the minimum threshold to be considered

Table 1 Prevalence of Physically Active Individuals in a Random and Representative Sample of a Brazilian State
(São Paulo) According to Each PA Recommendation and the Differences Between Recommendations Considering
WHO2VPA as Reference (n = 2222)

WHO2VPA WHO IPAQ2VPA IPAQ BRIT2VPA BRIT 600METS 495METS 450METS

Physically
active, %

82.2
(80.5–83.7)

81.6
(80.0–83.2)

72.3*
(70.4–74.1)

71.9*
(70.0–73.7)

71.7*
(69.8–73.5)

71.2*
(69.3–73.1)

80.4
(78.7–82.0)

82.9
(81.3–84.5)

84.7
(83.2–86.2)

Δ Absolute −0.5 −9.9 −10.3 −10.5 −10.9 −1.8 0.8 2.6
Δ Relative −0.7 −12.0 −12.5 −12.8 −13.3 −2.2 0.9 3.1

Abbreviations: 2VPA, vigorous activities minutes doubled for MVPA combinations; BRIT, British Association of Sport and Exercise Sciences guideline; IPAQ,
International Physical Activity Questionnaire guideline; METS, metabolic equivalent; MVPA, moderate to vigorous physical activity; WHO, World Health Organization
guideline.
*Statistically different.
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active. Among them, 32 volunteers (1.1%) did not reach the
threshold because of 15 minutes or less of MVPA. While examin-
ing only VPA, 80 individuals (2.7%) did not reach the threshold
because of less than 15 minutes. Also, VPA was not a major source
of PA in our sample. Almost two third of the sample (1878
individuals) did not perform any 10-minute bout of VPA. Consid-
ering those who did not meet the IPAQ criterion (ie, duration +
frequency) to be active, we observed that 111 individuals (3.7%)
accumulated ≥150 minutes MVPA per week but only in 4 days per

week and 100 individuals (3.4%) accumulated the minimum
amount of PA but only in 3 days per week. Regarding only the
VPA, 28 individuals (0.9%) performed at least 60 minutes but only
in 2 days per week.

Discussion
In this study, among 2961 men and women from 3 representative
Brazilian samples, we observed lower prevalence estimates of PAL

Table 2 Prevalence of Physically Active Individuals in a Random and Representative Sample of a Brazilian
City (Belo Horizonte) According to Each PA Recommendation and the Differences Between Recommendations
Considering WHO2VPA as Reference (n = 356)

WHO2VPA WHO IPAQ2VPA IPAQ BRIT2VPA BRIT 600METS 495METS 450METS

Physically
active, %

76.7
(72.0–80.8)

76.1
(71.4–80.3)

69.7
(64.7−74.2)

69.4
(64.4−73.9)

69.1
(64.4−73.7)

68.3
(63.3−72.9)

75.0
(70.3−79.2)

77.5
(72.9−81.6)

80.9
(76.5−84.6)

Δ Absolute −0.6 −7.0 −7.3 −7.6 −8.4 −1.7 0.8 4.2
Δ Relative −0.7 −9.2 −9.5 −9.9 −11.0 −2.2 1.1 5.5

Abbreviations: 2VPA, vigorous activities minutes doubled for MVPA combinations; BRIT, British Association of Sport and Exercise Sciences guideline; IPAQ,
International Physical Activity Questionnaire guideline; METS, metabolic equivalent; MVPA, moderate to vigorous physical activity; WHO, World Health Organization
guideline.

Table 3 Prevalence of Physically Active Individuals in a Random and Representative Sample of Civil
Servants From a Brasilia Public Agency According to Each PA Recommendation and the Differences
Between Recommendations Considering WHO2VPA as Reference (n = 383)

WHO2VPA WHO IPAQ2VPA IPAQ BRIT2VPA BRIT 600METS 495METS 450METS

Physically
active, %

66.6
(61.7−71.1)

65.5
(60.6−70.1)

54.3*
(49.3−59.2)

54.3*
(49.3−59.2)

52.2*
(47.2−57.2)

52.2*
(47.2−57.2)

64.8
(59.8–69.4)

67.1
(62.2–71.6)

69.2
(64.4–73.6)

Δ Absolute −1.0 −12.3 −12.3 −14.4 −14.4 −1.8 0.5 2.6
Δ Relative −1.6 −18.4 −18.4 −21.6 −21.6 −2.7 0.8 3.9

Abbreviations: 2VPA, vigorous activities minutes doubled for MVPA combinations; BRIT, British Association of Sport and Exercise Sciences guideline; IPAQ,
International Physical Activity Questionnaire guideline; METS, metabolic equivalent; MVPA, moderate to vigorous physical activity; WHO, World Health Organization
guideline.
*Statistically different.

Table 4 Prevalence of Physically Active Individuals According to Each PA Recommendation, Agreement,
Sensibility, Specificity, and Difference Between Recommendations Considering WHO2VPA as Reference
(Total Sample; N = 2961)

WHO2VPA WHO IPAQ2VPA IPAQ BRIT2VPA BRIT 600METS 495METS 450METS

Physically
active, %

79.5
(78.0–80.9)

78.9
(77.4–80.3)

69.6*
(68.0–71.3)

69.3*
(67.6–71.0)

68.9*
(67.2–70.5)

68.4*
(66.7–70.1)

77.7
(76.2–79.2)

80.2
(78.8–81.6)

82.3
(80.9–83.6)

Δ Absolute −0.6 −9.9 −10.2 −10.6 −11.1 −1.8 0.7 2.8
Δ Relative −0.8 −12.4 −12.8 −13.4 −13.9 −2.3 0.9 3.5
Total
agreement

99.4
(99.0–99.6)

90.1
(89.0–91.2)

89.8
(88.7–90.9)

89.4
(88.2–90.4)

88.9
(87.7–90.0)

98.2
(97.7–98.6)

99.3
(98.9–99.5)

97.2
(97.8–96.6)

Sensitivity 99.2 (98.8–99.5) 87.6
(86.2–88.9)

87.2
(85.8–88.5)

86.6
(85.2–87.9)

86.1
(84.6–87.8)

97.7
(97.1–98.3)

100.0
(99.8–100.0)

100.0
(99.8–100.0)

Specificity 100.0
(99.4–100.0)

100.0
(99.4–100.0)

100.0
(99.4–100.0)

100.0
(99.4–100.0)

100.0
(99.4–100.0)

100.0
(99.4–100.0)

96.4
(94.6–97.6)

86.5
(83.5–89.0)

Abbreviations: 2VPA, vigorous activities minutes doubled for MVPA combinations; BRIT, British Association of Sport and Exercise Sciences guideline; IPAQ,
International Physical Activity Questionnaire guideline; METS, metabolic equivalent; MVPA, moderate to vigorous physical activity; WHO, World Health Organization
guideline.
*Statistically different.
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Figure 1 — Prevalence (mean and 95% confidence interval) of physically active individuals according to 9 different cut-off points of PAL based on
international recommendations in a random and representative sample of (A) a Brazilian state (n = 2222), (B) a Brazilian city (n = 356), and (C) a sample
of civil servants from a Brasilia public agency (n = 383). 2VPA indicates vigorous activities minutes doubled for MVPA combinations; BRIT, British
Association of Sport and Exercise Sciences guideline; IPAQ, International Physical Activity Questionnaire guideline; METS, metabolic equivalent;
MVPA, moderate to vigorous physical activity; PAL, physical activity level; WHO, World Health Organization guideline. *Statistically different
compared to WHO2VPA (P < .05).

Figure 2 — Prevalence (mean and 95% confidence interval) of physically active individuals according to 9 different cut-off points of PAL based on
international recommendations in a Brazilian sample representative of a state, a city, and a local organization (n = 2961). 2VPA indicates vigorous
activities minutes doubled for MVPA combinations; BRIT, British Association of Sport and Exercise Sciences guideline; IPAQ, International Physical
Activity Questionnaire guideline; METS, metabolic equivalent; MVPA, moderate to vigorous physical activity; PAL, physical activity level; WHO,
World Health Organization guideline. *Statistically different compared to WHO2VPA (P < .05).
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when the recommendations include a minimumweekly frequency of
PA practice (3 or 5 d/wk). Themagnitude of the difference was about
−11% of active volunteers when the weekly frequency is required.
Also, the use of a minimum weekly frequency resulted on a mean
reduction of −9.3% of the TA and −12.9% of the sensitivity, with no
impact on the specificity. On the other hand, the recommendations
that define a lower total amount of PA per week (450 and 495METs-
min/wk) showed similar sensitivity but lower specificity. Altogether,
the recommendations/standards that consider a weekly frequency
showed lower capacity for identifying sufficient PAL when it was
present (TP), and the more complacent threshold (450 METs-min/
wk-2007 ACSM recommendation) was less likely to exclude the
insufficient PAL when it was present. Of note, those differences on
prevalence estimates, TA, sensitivity, and specificity were indepen-
dent of gender, age, and educational level. Another main finding was
the lack of significant difference on the prevalence estimates of
sufficient PAL and in the epidemiological indices when vigorous
activities were counted in double or not.

Regarding PA surveillance, the use of guidelines in which there
is a frequency requirement result in a significantly lower prevalence
of physically active individuals, with a difference lower than
previously reported in studies using accelerometers that ranged
from 20.4% to 62.5%.26,28,30 Thus, whenever comparing IPAQ
prevalence data, attention should be payed to which guidelines were
used, considering that if it requires a minimum weekly frequency,
the prevalence estimates will probably be significantly smaller as
compared with one that does not have such requirements. In those
cases, data adjustments might be needed.4 Also, addingVPAminutes
or doubling them did not significantly affect prevalence in accel-
erometry data, and National Health and Nutrition Examination
Survey self-report questionnaire.31

The current WHO recommendation is easier to reach because
it does not limit how many sessions per week must be done
and only requires the accumulation of a certain amount of PA.10
This approach may increase adherence to PA; hence, it is easier to
fulfill the minimum requirements. However, lower frequency do
not necessarily represent higher adherence32 and may increase the
risk for the “weekend warrior behavior.”Although the evidences of
important health benefits associated with small frequencies of PA
(1 or 2 d/wk),24 this kind of behavior might be a source of concern
once vigorous physical exertion can trigger the onset of acute
myocardial infarction, mainly among sedentary persons.33

As in any public health statement, the decision about including
or not a minimum threshold stands on a risk-benefit evaluation.
In that scenario, new recommendations that tend to consider only
the total amount of PA, irrespectively to its frequency,6 would
probably improve safety if they include an alert as to the risk of an
incidental session of VPA for those whom are not physically
prepared. In parallel, they should also highlight the safety and
benefits of the low to moderate intensities.34

Of note, our data show that only about one third of our
volunteers reported at least one 10-minute bout of VPA. Among
the insufficient active participants, byWHO2VPA criterion, only 22
participants (3.6%) reported at least 1 bout of VPA. So, it suggests
that most part of the insufficient active volunteers did not rely on
VPA to be active. Another indirect evidence of this phenomenon
is that the prevalence estimates of sufficient PA did not change
significantly when VPA where counted in double. Considering that
those data were collected from representative state, municipal, and
local populations, it looks like the common concern about the risk
of incidental VPA among the less active individuals is probably
low, at least in terms of its prevalence. However, public health

recommendations must consider not only the proportion of the
phenomenon, but also its magnitude. Thereafter, the inclusion of an
alert regarding the huge increase in relative risk for cardiovascular
acute events associated with incidental VPA, mainly among insuf-
ficient active people, should be highly recommended.33,35

Future studies are needed to clarify the impacts of PA frequency
on behavior change, apart from its effects on reducing negative
health outcomes. In other words, new studies should evaluate if the
accumulation of 150 minutes of MVPA on a “weekend warrior
fashion” is also effective to promote behavioral change toward a
more active and healthier lifestyle. Another way to address the
requirement for a minimum weekly frequency is to evaluate if low
frequencies (1 or 2 d/wk) are better than nothing. In this scenario,
there are important studies that support the recommendations that
consider only the total amount of PA or a minimum energy
expenditure threshold.23,24,36,37 Also, further researches aiming to
identify the effect of the weekly frequency of PA on specific health
outcomes (eg, cardiovascular, metabolic, or mental health) are
highly desired once the health effect of different number of PA
session per week might be outcome specific.

Beside our strong methodological approach and analysis,
some limitations must be considered. All comparisons were made
based only on the IPAQ, and it is well known that other ques-
tionnaires or objective PAmeasures may yield different results.38,39
Particularly, studies show that IPAQ overestimates PA level when
compared with data derived from accelerometers.40 However, the
use of interviews instead of only using self-reports like in this study
has an important impact in increasing its validity as showed by a
recent meta-analysis.41,42 Such procedure was used with our data,
fruit of the Brazilian and Colombian experience with IPAQ,
increasing its credibility.41,42 Also, non-English versions of IPAQ
seem to have a better performance than the English language.42
Also, the validity concerns related to the IPAQ, mainly its tendency
for PA overestimation, are exactly the same on all 9 classification
criterion used for comparisons, mitigating its possible impact on
our results.

Furthermore, there are other nuances and new criteria for PA
promotion that have been discussed more recently and would also
impact on the prevalence estimates and the respective agreement
analysis. Important issues such as a minimum amount/frequency
of strength training,43 the impact on recommendations compliance
whether PA is evaluated by steps/day or by minutes per week44
or the impact of different minimum bouts duration for PA level
classification (10 min, 5 min, or any PA)3 were not considered in
the analysis. Noteworthy, the newest scientific report published by
the U.S. Physical Activity Advisory Committee6 states that epi-
sodes of MVPA of any duration may be included to reach PA
guidelines, whereas the IPAQ considers only bouts ≥10 minutes.
Of note, the use of the IPAQ must consider its measurement
properties, either for surveillance or for the evaluation of inter-
ventions, mainly due to the reported tendency for overestimation of
PAL.40–42 Those important issues are beyond our objectives but
deserve to be addressed on future studies. Although our samples
were statistically representative of 3 different populations, there is a
limitation on the external validity of our results as all volunteers are
from a middle-income country. Also, the IPAQ administration
method use in the Brasilia sample was somewhat different of the
other two. However, the inclusion of a short interview looking for
any IPAQ filling out mistake and the consistency of the data
indicate that this slight difference has probably not affected the
results. Finally, it must be considered that quantitative analyses of
PA recommendation compliance are somewhat limited considering
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that PA is a complex behavior to be evaluated only with quantita-
tive approaches.45

As there is evidence showing that IPAQ significantly over-
estimates energy expenditure when compared with data derived
from accelerometers,40 we suggest caution when using the 450
METs standard due to the trend for overestimation shown in our
results, as compared with the WHO criterion.

In summary, our results show that including a minimum
frequency of PA during the week reduces the prevalence estimates
of sufficiently active people around 11%. To illustrate the impor-
tance of a 10% difference in PA level in surveillance, we highlight
the work of Lee et al,2 which simulated what would happen if 10%
of the world population became active and found that 533,000
deaths/year would be averted. Thus, the impact of using one or
another PA recommendation/standard can be impressive and must
be considered on surveillance, prevalence comparisons, and on
other analysis,46 such as those related to the cost-effectiveness of
reaching or not the PA recommendations.

Conclusion
The IPAQ-based prevalence estimates of physically active adults,
and agreement between different recommendations, were signifi-
cantly affected when a minimum frequency of PA per week was
required, resulting on a decrease around −11% in the number of
active individuals, irrespective to gender, age, and educational level.
VPA did little contribution on PA prevalence estimates, as showed
by the lack of difference when VPA minutes where doubled.
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