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Estefania Guedes-Estevez, MSca, Ana Rute Costa, PhDa, Pedro Moura-Ferreira, PhDb, Nuno Luneta,c,
Samantha Morais, PhDa,c,∗
Abstract
Background: Previous studies have shown that adequate physical activity (PA, defined as any bodily movement that requires
energy expenditure) related awareness and knowledge is crucial to promote regular PA. Therefore, this study aims to characterize PA
awareness and knowledge, and to quantify its association with sociodemographic characteristics, health literacy and frequency of
exercise.

Methods: In a cross-sectional study conducted in 2012, a total of 1624 Portuguese-speaking residents of mainland Portugal
(16–79years old) were assessed through face-to-face interviews using a structured questionnaire. Adjusted prevalence ratios,
calculated using Poisson regression, were used to quantify associations with PA awareness and knowledge.

Results:Themost reported benefits of PAwere “reduces abdominal fat accumulation” (95.8%), “reducesmyocardial infarction risk”
(92.9%) and “improves bone health” (90.7%), these were less referred by older participants, while more often identified by those who
exercise daily. The most referred barrier for people to not practice PA regularly was “lack of time” (33.9%) with differences observed
by sex, age, education, employment and health literacy. Over two-thirds of participants correctly identified at least 2 of 3 PAs
(“running”, “soccer” and “tennis”) that require the most energy, particularly males, those with higher health literacy and who exercise
twice or more times a week.

Conclusions:An adequate PA-related awareness and knowledge was observed, and differences according to age, health literacy
levels and frequency of exercise were found. As such, awareness-raising interventions to increase regular PA through improving
physical literacy and motivation should focus on older adults, those with limited health literacy and who do not exercise.

Abbreviation:
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Introduction

Physical inactivity is the fourth leading risk factor for global
mortality, accounting for over 5% of deaths worldwide.1 In
particular, regular physical activity (PA), which is defined as “any
bodily movement by skeletal muscles that requires energy
expenditure ( . . . ) during leisure time, for transport to get to
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and from places, or as part of a person’s work”,2 is associated
with a lower risk of hypertension, coronary artery disease, type 2
diabetes, osteoporosis, and breast and colon cancers.3–6

Additionally, regular PA can also help to promote overall
quality of life and to maintain a healthy weight.7,8

Although the general populationmay recognize the relationship
between regular PA and health, recent estimates indicate that the
majority of adults do not engage in a sufficient amount of health-
enhancing regular PA as specified in the guidelines.9,10 In 2015 to
2016, almost half of the adult Portuguese population was
sedentary or inactive, that is, they did not perform at least about
30minutes ofmoderate activitymost days, and only 27%spent 30
minutes per day in vigorous activities or1hourper day inmoderate
activities.11

Previous studies have shown that changes in behaviourmay also
depend on awareness and knowledge of the action to initiate
change.12Accordingly, it is crucial that populations havemore and
better knowledge about regular PA through health promotion as
well as PA interventions to increase the practice of regular PA.13,14

As such, the Portuguese National Health Plan 2011 to 2016
(revised and extended to 2020) focused on the promotion of health
literacy as an important factor in the adoption of healthier
lifestyles.15 In particular, the Portuguese National Program for the
Promotion of Physical Activity was created in 2016 to increase the
population’s awareness regarding the importance of regular PA in
health, and the implementation of policies that aimed to decrease
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sedentary behaviour and increase the practice of regular PA.9

Nevertheless,while there is generally informationabout regularPA
behaviour, there is a lack of information about awareness and
knowledge of regular PA among the general population.16

Therefore, understanding the current status of regular PA-related
awareness and knowledge aswell as itsmain associated factorswill
provide a benchmark to plan andmonitor the effects of awareness-
raising interventions aiming to increase the practice of regular PA.
Hence, the aim of this study is to characterize regular PA-

related awareness and knowledge, and its association with
sociodemographic characteristics, health literacy and frequency
of exercise, among the Portuguese population.
Methods

Study design

This study is based on a national survey conducted in 2012, with
the purpose of assessing the knowledge and health behaviours of
the Portuguese population aged between 16 and 79years old, as
previously described.17,18 Briefly, this cross-sectional study
evaluated a representative sample of the Portuguese-speaking
residents, regardless of their nationality and literacy, in mainland
Portugal obtained through a multistage sampling design defined
according to the results of the 2001 Portuguese Census.19 A
stratified probabilistic sampling procedure by NUTS II—Territo-
rial Nomenclature Units for Statistical Purposes, level II (North,
Center, Lisbon and Tagus Valley, Alentejo and Algarve) and the
number of inhabitants in geographical units with at least 10
dwellings (<2000, 2000–9999, 10,000–19,999, 20,000–100,000
and>100,000) was used to select 150 neighborhoods fromwhich
585 starting points were designated for the selection of households
through standard random route procedures. Finally, the individual
with the most recent birthday from each selected household was
invited to participate. A total of 1624 valid interviews were
obtained (response rate: 70.8%).

Data collection

Data were collected through face-to-face interviews using a
structured questionnaire. Sociodemographic characteristics in-
cluded sex, age, education and employment status. Participant’s
age was collected as a continuous variable, and was categorized
as<30, 30 to 39, 40 to 49, 50 to 59, 60 to 69 and 70 to 79years.
Education was collected and categorized as 0 to 4, 5 to 9, 10 to 12
and >12 completed years of schooling. Employment status was
evaluated by asking participants “Considering your work
situation, what is your current employment status?”, and was
characterized as employed including full time, part time, non-
paid family worker, and unemployed including retired, house-
wife, sick leave, others. Frequency of exercise was evaluated by
asking participants “How often do you exercise?”, and was
characterized as never, less than twice a week including less than
once a month, once to 3 times a month and once a week, twice or
more times a week, and daily.
Health literacy was assessed using the Newest Vital Sign (NVS)

instrument.20,21 This tool was designed to evaluate health
literacy, reading and numeracy skills, and has shown high
reliability and sensitivity. The number of correct answers was
used to calculate a score ranging from 0 to 6 [0–1: High
Likelihood of Limited Health Literacy (HLLL), 2–3: Possibility of
Limited Health Literacy (PLL) and 4–6: Adequate Health
Literacy (AL)]. Participants who reported that they were unable
to read or write were classified as having HLLL.
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To evaluate regular PA-related awareness and knowledge,
participants were asked about: (1) potential benefits of regular
PA; (2) barriers for people to not practice regular PA; (3) types of
PA that require the most energy.
Potential benefits of regular PA

Participants were read several sentences related to possible benefits
of regular PA. They were asked for each one whether or not they
agreed that regular PA: (a) “reduces depression symptoms”, (b)
“reducesmyocardial infarction risk”, (c)“reduces diabetes risk”, (d)
“reduces abdominal fat accumulation”, (e)“improvesbonehealth”,
(f)“decreases hip fracture risk” and (g)“decreases lung cancer risk”.
The answers considered for each were “yes”, “no”, “does not
know” and “did not answer”. The answers “does not know” and
“did not answer” were recoded as “no” for data analysis.
Barriers for people to not practice regular PA

To evaluate barriers for people to not practice regular PA,
participants were asked “What reason do you think most
contributes to a person to not participate in regular PA?”. They
could select the reason from the following list: “lack of time”, “do
not like exercising/lack of motivation”, “prefer doing other
things”, “physical exertion at work/chores”, “health problems”,
“simply do not want to exercise”, “excess weight”, “lack of
appropriate spaces”, “age” and “no one to go with/lack of
company”. The options “excess weight”, “lack of appropriate
spaces”, “age” and “no one to go with/lack of company” were
recoded as “others” as few participants selected these. Participants
who did not know or did not answer were recoded as “do not
know/answer” for data analysis.
Types of PA that require the most energy

To assess the participants’ ability to identify PAs that require the
most energy, participants were asked: “Of the following types of
PA, in your opinion, which three require more energy?”. They
could select 3 types of PA from among the following list: “fast
paced walking”, “running”, “biking (less than 15 kilometers per
hour)”, “soccer”, “basketball”, “tennis” and “ballroom danc-
ing”. The answers “running”, “soccer” and “tennis” were taken
as correct considering the metabolic equivalent of each.22 For the
purposes of this study, analyses were conducted considering the
number of correct answers: none, at least 1, at least 2 and all 3.
Statistical analysis

Sample characteristics are presented as counts and proportions
for categorical variables.
The associations between sociodemographic characteristics,

health literacy or frequency of exercise and the 3 different
indicators of regular PA-related awareness or knowledge were
quantified using prevalence ratios (PR) with 95% confidence
intervals (95% CI) calculated using Poisson regression. Analyses
were adjusted for sex, age, educational level, employment status,
health literacy and frequency of exercise.
All estimates were weighted to be representative of the

Portuguese population using 2 weights. The first are population
weights that correct for differences between the sample and the
entire population of Portuguese-speaking dwellers regarding sex,
age, education, marital status, NUTS II and size of the
geographical units. The second are design weights that correct



Table 1

Characteristics of participants

N Unweighted % Weighted %
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for discrepancies arising from a multistage sampling design
regarding the unequal probability of selection of an individual.
Statistical analyses were performed using Stata 15.1 (Stata-

Corp LP, College Station, TX, USA).

Overall 1624 – –

Sex
Females 998 61.4 50.3
Males 626 38.6 49.7

Age (yr)
<30 233 14.4 27.7
30–39 224 13.8 16.6
Ethical approval

The survey was approved by the Ethics Committee of the
University of Porto (33/CEUP/2012) and all participants
provided informed consent.
40–49 236 14.5 19.1
50–59 283 17.4 14.4
60–69 358 22.0 12.9
70–79 290 17.9 9.3

Education (yr)
0–4 793 48.9 42.5
5–9 301 18.6 18.4
10–12 313 19.3 25.2
>12 216 13.3 13.9

Employment status
Employed 740 45.7 54.4
Unemployed 879 54.3 45.6

Health literacy—NVS
HLLL 786 48.4 45.9
PLL 471 29.0 28.6
AL 367 22.6 25.5

Frequency of exercise
Never 750 46.3 43.6
Less than twice a week 259 16.0 18.2
Twice or more times a week 319 19.7 20.3
Daily 291 18.0 17.9

For education and frequency of exercise, the total does not add up to 1624 due to missing data.
Percentages may not add up to 100.0% due to rounding.
AL=Adequate Health Literacy, HLLL=High Likelihood of Limited Health Literacy, NVS=Newest Vital
Sign, PLL=Possibility of Limited Health Literacy.
Results

The sample included a similar weighted proportion of males and
females, almost two-thirds of the participants were under 50
years of age (63.4%), 42.5% had <5 years of education, 54.4%
were employed and 45.9% had HLLL. Regarding the frequency
of exercise, almost half of the participants did not exercise
(43.6%) and 17.9% exercised daily (Table 1).
Overall, most participants identified the benefits of regular PA

as “reduces abdominal fat accumulation” (95.8%), “reduces
myocardial infarction risk” (92.9%), “improves bone health”
(90.7%), “reduces depression symptoms” (87.8%) and “reduces
diabetes risk” (80.7%) (Fig. 1A). The benefit that regular PA
“reduces abdominal fat accumulation” was identified less often
by the oldest participants (PR=0.87; 95% CI: 0.78–0.97).
“Reduces myocardial infarction risk” was referred more
frequently by unemployed participants (PR=1.04; 95% CI:
1.01–1.08), and by those who exercise less than twice a week
(PR=1.08; 95% CI: 1.03–1.13) and daily (PR=1.06; 95% CI:
1.01–1.12). Likewise, “decreases lung cancer risk”was identified
more frequently by those who exercise less than twice a week
(PR=1.22; 95% CI: 1.06–1.41) and daily (PR=1.20; 95% CI:
1.05–1.38); while “improves bone health” and “reduces diabetes
risk” were identified more often by those who exercise daily
(PR=1.06; 95% CI: 1.01–1.12 and PR=1.14; 95% CI: 1.06–
1.23, respectively). “Reduces depression symptoms”was referred
more frequently by more educated participants (10-12 vs. 0–
4years: PR=1.11; 95% CI: 1.03–1.20) and those who exercise
less than twice a week (PR=1.11; 95% CI: 1.04–1.19), though
less often by older individuals (PR=0.84; 95% CI: 0.72–0.98).
Individuals with PLL and AL identified “decreases hip fracture
Figure 1. Knowledge of benefits of regular physical activity (A) and reasons for no
each as a possible benefit of regular physical activity. bPercentage of participants
Other reasons include excess weight; lack of appropriate spaces; age; no one to

3

risk” less often (PR=0.88; 95% CI: 0.79–0.99 and PR=0.82;
95% CI: 0.72–0.93, respectively; Table 2).
Regarding the barriers for people to not practice regular PA,

over one-third of participants identified “lack of time” (33.9%),
followed by “do not like exercising/lack of motivation” (20.5%)
and “prefer doing other things” (10.8%) (Fig. 1B). “Lack of
time” was identified less often by males (PR=0.80; 95% CI:
t practicing regular physical activity (B). aPercentage of participants identifying
identifying each as the main reason for not practicing regular physical activity.
go with/lack of company.
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Table 2

Knowledge of benefits of regular physical activity, according to sociodemographic characteristics, health literacy and frequency of
exercise

Reduces
abdominal fat
accumulation

Reduces
myocardial

infarction risk

Improves
bone
health

Reduces
depression
symptoms

Reduces
diabetes
risk

Decreases
hip fracture

risk

Decreases
lung cancer

risk
PR (95% CI)

∗
PR (95% CI)

∗
PR (95% CI)

∗
PR (95% CI)

∗
PR (95% CI)

∗
PR (95% CI)

∗
PR (95% CI)

∗

Sex
Females (Reference) (Reference) (Reference) (Reference) (Reference) (Reference) (Reference)
Males 0.99 (0.97–1.02) 0.98 (0.95–1.02) 1.02 (0.97–1.07) 0.96 (0.91–1.01) 0.96 (0.90–1.03) 0.95 (0.87–1.05) 1.03 (0.94–1.14)

Age (yr)
<30 (Reference) (Reference) (Reference) (Reference) (Reference) (Reference) (Reference)
30–39 0.96 (0.91–1.01) 1.03 (0.96–1.09) 1.04 (0.98–1.11) 0.94 (0.87–1.02) 1.08 (0.98–1.19) 1.12 (0.97–1.30) 1.05 (0.88–1.25)
40–49 0.96 (0.91–1.00) 1.04 (0.98–1.11) 1.03 (0.95–1.12) 1.03 (0.95–1.12) 1.03 (0.92–1.16) 1.15 (0.98–1.35) 0.99 (0.84–1.17)
50–59 0.99 (0.96–1.03) 1.02 (0.95–1.08) 1.05 (0.98–1.13) 1.01 (0.93–1.09) 1.03 (0.93–1.16) 1.11 (0.94–1.32) 0.99 (0.84–1.17)
60–69 0.97 (0.94–1.01) 1.02 (0.95–1.08) 1.06 (0.98–1.15) 1.05 (0.97–1.15) 1.01 (0.90–1.14) 1.13 (0.93–1.38) 1.07 (0.86–1.33)
70–79 0.87 (0.78–0.97) 0.89 (0.78–1.03) 0.91 (0.78–1.06) 0.84 (0.72–0.98) 0.84 (0.70–1.01) 0.87 (0.69–1.09) 0.84 (0.62–1.15)

Education (yr)
0–4 (Reference) (Reference) (Reference) (Reference) (Reference) (Reference) (Reference)
5–9 0.99 (0.95–1.02) 1.01 (0.95–1.07) 1.03 (0.96–1.10) 1.04 (0.95–1.14) 0.99 (0.89–1.09) 0.94 (0.82–1.08) 1.02 (0.87–1.02)
10–12 1.00 (0.97–1.04) 1.04 (0.98–1.11) 1.05 (0.98–1.11) 1.11 (1.03–1.20) 1.08 (0.97–1.19) 1.12 (0.98–1.28) 1.15 (0.98–1.36)
>12 0.97 (0.91–1.03) 1.01 (0.93–1.09) 1.00 (0.92–1.09) 1.09 (1.00–1.20) 1.04 (0.91–1.18) 0.99 (0.83–1.19) 1.07 (0.89–1.29)

Employment status
Employed (Reference) (Reference) (Reference) (Reference) (Reference) (Reference) (Reference)
Unemployed 1.00 (0.98–1.03) 1.04 (1.01–1.08) 1.01 (0.95–1.07) 1.02 (0.96–1.08) 1.07 (0.99–1.16) 0.95 (0.84–1.07) 0.98 (0.87–1.11)

Health literacy—NVS
HLLL (Reference) (Reference) (Reference) (Reference) (Reference) (Reference) (Reference)
PLL 1.01 (0.98–1.03) 1.01 (0.97–1.06) 1.00 (0.95–1.06) 1.04 (0.98–1.10) 1.05 (0.97–1.13) 0.88 (0.79–0.99) 1.09 (0.97–1.23)
AL 1.02 (0.99–1.05) 1.02 (0.98–1.06) 0.99 (0.95–1.05) 1.05 (0.97–1.12) 1.01 (0.92–1.10) 0.82 (0.72–0.93) 0.93 (0.80–1.07)

Frequency of exercise
Never (Reference) (Reference) (Reference) (Reference) (Reference) (Reference) (Reference)
Less than twice a week 1.01 (0.97–1.05) 1.08 (1.03–1.13) 1.06 (1.00–1.13) 1.11 (1.04–1.19) 1.09 (1.00–1.19) 1.08 (0.96–1.22) 1.22 (1.06–1.41)
Twice or more times a week 1.00 (0.96–1.05) 1.03 (0.97–1.09) 1.06 (0.99–1.13) 1.05 (0.97–1.14) 0.97 (0.87–1.09) 1.06 (0.93–1.21) 1.07 (0.91–1.25)
Daily 1.00 (0.95–1.04) 1.06 (1.01–1.12) 1.06 (1.01–1.12) 1.06 (0.98–1.13) 1.14 (1.06–1.23) 1.03 (0.91–1.17) 1.20 (1.05–1.38)

AL=Adequate Health Literacy, CI= confidence interval, HLLL=High Likelihood of Limited Health Literacy, NVS=Newest Vital Sign, PLL=Possibility of Limited Health Literacy, PR=prevalence ratio.
∗
Adjusted for all variables in the table.

Guedes-Estevez et al Porto Biomed. J. (2021) 6:2 Porto Biomedical Journal
0.66–0.96) and unemployed participants (PR=0.53; 95% CI:
0.41–0.68) as a barrier for not practicing regular PA. The reason
“do not like exercising/lack of motivation” was referred more
frequently by unemployed participants (PR=1.70; 95% CI:
1.28–2.24) and those with AL (PR=1.78; 95% CI: 1.21–2.61).
Older (60–69 vs <30years: PR=0.34; 95% CI: 0.15–0.76 and
70–79 vs <30years: PR=0.35; 95% CI: 0.15–0.83) and more
educated (>12 vs 0–4years: PR=0.31; 95% CI: 0.13–0.72)
individuals less often selected “prefer doing other things”; while
unemployed participants identified it more often (PR=1.92; 95%
CI: 1.21–3.03). The reason “physical exertion at work/chores”
was identified more often by participants aged between 40 and
49years (PR=2.51; 95% CI: 1.13–5.67), while “health prob-
lems” was more frequently selected by older participants (PR=
2.51; 95% CI: 1.22–5.17), though less often referred by those
with AL (PR=0.42; 95%CI: 0.19–0.95). Finally, “simply do not
want to exercise” was identified more often by older participants
(50–59 vs <30years: PR=2.06; 95% CI: 1.03–4.12; 60–69 vs
<30years: PR=2.43; 95% CI: 1.19–4.97; 70–79 vs <30years:
PR=2.21; 95%CI: 1.04–4.68); while those aged between 30 and
39years referred “other reasons” less often (PR=0.38; 95% CI:
0.17–0.85; Table 3).
Nearly two-thirds of participants correctly identified at least 2

PAs that require the most energy, while only 8.6% correctly
selected all 3 (“running”, “soccer” and “tennis”). Most
participants referred to “running” (72.5%) and “soccer”
4

(69.5%) as those with the most amount of energy required,
while fewer participants identified tennis (23.9%). Over half
incorrectly selected “biking (less than 15 kilometers per hour)”
(53.2%). Males (PR=1.14; 95% CI: 1.02–1.27), participants
with PLL and AL (PR=1.32; 95% CI: 1.18–1.47 and PR=1.29;
95%CI: 1.12–1.48, respectively) and those who exercise twice or
more times a week (PR=1.15; 95% CI: 1.02–1.30) more often
correctly identified at least 2 PAs. On the contrary, those aged
40–49 and 70–79years less frequently correctly selected at least 2
PAs (PR=0.84; 95% CI: 0.71–0.99 and PR=0.65; 95% CI:
0.50–0.85, respectively). There were no significant differences
according to sociodemographic characteristics, health literacy
and frequency of exercise in the correct identification of all 3 PAs
with the most energy required (Table 4).
Discussion

The present study provides a characterization of key aspects of
regular PA-related awareness and knowledge in the Portuguese
population. The majority of participants correctly identified
the main health benefits of regular PA, as well as at least one of
the exercises that uses the most energy. Overall, younger
participants, those who have higher levels of health literacy and
who exercise tended to present better knowledge on regular PA.
The most referred barriers for people to not practice regular PA
were “lack of time”, “do not like exercising/lack of motivation”



Table 3

Knowledge of reasons that most contribute for people to not practice regular physical activity, according to sociodemographic
characteristics, health literacy and frequency of exercise

Lack of time

Do not like
exercising/lack
of motivation

Prefer doing
other things

Physical
exertion at
work/chores

Health
problems

Simply do
not want
to exercise Others†

PR (95% CI)
∗

PR (95% CI)
∗

PR (95% CI)
∗

PR (95% CI)
∗

PR (95% CI)
∗

PR (95% CI)
∗

PR (95% CI)
∗

Sex
Females (Reference) (Reference) (Reference) (Reference) (Reference) (Reference) (Reference)
Males 0.80 (0.66–0.96) 1.16 (0.87–1.54) 1.34 (0.86–2.07) 1.24 (0.74–2.07) 1.17 (0.69–1.98) 0.77 (0.47–1.28) 0.99 (0.65–1.53)

Age (yr)
<30 (Reference) (Reference) (Reference) (Reference) (Reference) (Reference) (Reference)
30–39 1.22 (0.92–1.61) 1.04 (0.71–1.53) 0.74 (0.38–1.43) 1.78 (0.73–4.35) 0.87 (0.36–2.13) 1.06 (0.42–2.65) 0.38 (0.17–0.85)
40–49 1.25 (0.92–1.70) 0.76 (0.47–1.22) 0.83 (0.41–1.66) 2.51 (1.13–5.67) 0.56 (0.22–1.39) 0.95 (0.41–2.22) 0.58 (0.30–1.10)
50–59 1.24 (0.91–1.70) 0.66 (0.42–1.05) 0.65 (0.33–1.28) 1.50 (0.58–3.90) 0.97 (0.46–2.06) 2.06 (1.03–4.12) 0.86 (0.45–1.64)
60–69 1.37 (0.95–1.97) 0.71 (0.45–1.10) 0.34 (0.15–0.76) 1.40 (0.46–4.21) 0.96 (0.42–2.17) 2.43 (1.19–4.97) 1.03 (0.52–2.02)
70–79 1.07 (0.66–1.73) 0.59 (0.33–1.05) 0.35 (0.15–0.83) 0.94 (0.27–3.31) 2.51 (1.22–5.17) 2.21 (1.04–4.68) 1.18 (0.51–2.73)

Education (yr)
0–4 (Reference) (Reference) (Reference) (Reference) (Reference) (Reference) (Reference)
5–9 1.22 (0.96–1.57) 0.77 (0.52–1.16) 0.79 (0.47–1.34) 0.51 (0.24–1.09) 1.51 (0.75–3.04) 1.22 (0.64–2.32) 1.05 (0.55–2.01)
10–12 0.98 (0.73–1.30) 0.92 (0.61–1.38) 0.64 (0.36–1.14) 1.65 (0.79–3.46) 1.57 (0.71–3.48) 0.67 (0.30–1.50) 1.25 (0.66–2.34)
>12 1.12 (0.84–1.51) 1.33 (0.87–2.04) 0.31 (0.13–0.72) 0.63 (0.24–1.65) 0.64 (0.22–1.82) 0.82 (0.32–2.11) 1.26 (0.57–2.80)

Employment status
Employed (Reference) (Reference) (Reference) (Reference) (Reference) (Reference) (Reference)
Unemployed 0.53 (0.41–0.68) 1.70 (1.28–2.24) 1.92 (1.21–3.03) 0.75 (0.42–1.33) 1.19 (0.67–2.12) 0.82 (0.48–1.41) 1.48 (0.90–2.43)

Health literacy—NVS
HLLL (Reference) (Reference) (Reference) (Reference) (Reference) (Reference) (Reference)
PLL 0.87 (0.70–1.07) 1.20 (0.84–1.72) 1.18 (0.72–1.93) 1.17 (0.64–2.13) 0.70 (0.34–1.42) 1.12 (0.66–1.91) 1.03 (0.61–1.73)
AL 0.99 (0.80–1.22) 1.78 (1.21–2.61) 0.98 (0.54–1.78) 0.67 (0.35–1.28) 0.42 (0.19–0.95) 0.70 (0.30–1.67) 0.73 (0.40–1.34)

Frequency of exercise
Never (Reference) (Reference) (Reference) (Reference) (Reference) (Reference) (Reference)
Less than twice a week 1.07 (0.86–1.34) 0.67 (0.42–1.06) 1.40 (0.74–2.64) 0.93 (0.46–1.90) 0.70 (0.29–1.69) 1.40 (0.77–2.56) 1.06 (0.56–1.99)
Twice or more times a week 0.83 (0.63–1.09) 1.29 (0.91–1.82) 1.12 (0.59–2.14) 0.92 (0.44–1.93) 1.16 (0.61–2.21) 1.37 (0.70–2.66) 0.72 (0.38–1.36)
Daily 0.85 (0.65–1.13) 1.13 (0.77–1.66) 0.95 (0.51–1.78) 1.31 (0.70–2.42) 0.87 (0.42–1.78) 1.46 (0.82–2.60) 0.89 (0.52–1.52)

AL=Adequate Health Literacy, CI= confidence interval, HLLL=High Likelihood of Limited Health Literacy, NVS=Newest Vital Sign, PLL=Possibility of Limited Health Literacy, PR = prevalence ratio.
∗
Adjusted for all variables in the table.

† Includes excess weight, lack of appropriate spaces, age, no one to go with/lack of company.
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and “prefer doing other things”, with differences observed
depending on sex, age, education, employment status and health
literacy.
It has been shown that regular PA is associated with a better

overall quality of life,8 and decreases the risk of various chronic
diseases.3–6 In the present study, most participants correctly
identified the benefits of regular PA as reducing abdominal fat
accumulation and depression symptoms, decreasing the risk of
myocardial infarction and diabetes, as well as improving bone
health. Previous studies have found that the majority of
participants strongly agree that regular PA is beneficial for
overall health, althoughmost are not able to correctly identify the
specific diseases associated with a lack of regular PA.23,24

Regarding the mental health benefits of regular PA specifically, 1
study conducted among university students found that over two-
thirds of participants reported that it could “help improve
wellbeing”, while just under three-quarters reported that it could
“help manage depression and anxiety/stress”.25 In particular,
female students were significantly more likely than males to
identify depression and anxiety/stress,25 which was also observed
in our study, though not statistically significant. This may be due
to the fact that as women have a higher lifetime prevalence of
mood or anxiety disorders than men,26 they may have a greater
knowledge of self-management strategies including the practice
of regular PA. Additionally, among health professionals, a prior
investigation found that “reducing the risk of cardiovascular
5

disease”, “an effective treatment for depression” and “can help
treat type two diabetes” were correctly referred as benefits of
regular PA.27 However, there was also a proportion who agreed
with fictitious statements that were included, such as regular PA
“could reduce the risk of glaucoma” and that “the only benefit of
regular PA is weight loss”.27 This result is particularly relevant
since health professionals have a key role in providing PA-related
knowledge to patients and promoting regular PA.
Although most participants of the present study had

knowledge of the health benefits related with regular PA, over
60% engage in exercise never or less than twice a week, indicating
a high level of sedentary behaviour among this population. This is
in line with recent results observed in Portugal, with the
prevalence of insufficient regular PA estimated to be nearly 50%
among adults.11,28 As a result, in recent years, the Portuguese
National Health Plan and the Portuguese National Program for
the Promotion of Physical Activity have implemented policies to
decrease sedentary behaviour through campaigns to improve
physical literacy as well as motivate the Portuguese population in
order to increase the adoption of healthier lifestyles.9,15

Previous studies have shown that lack of time and motivation
are the most common barriers for regular PA.29–33 Likewise, we
found that the main reasons why people do not practice regular
PA were “lack of time”, “do not like exercising/lack of
motivation” and “prefer doing other things”. Females were
significantly more likely to report “lack of time” as the reason
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Table 4

Number of correctly identified physical activities with the most energy required,
∗
according to sociodemographic characteristics, health

literacy and frequency of exercise

None correct (8.2%) At least 1 out of 3 correct (91.8%) At least 2 out of 3 correct (65.5%) All 3 correct (8.6%)
PR (95% CI)† PR (95% CI)† PR (95% CI)† PR (95% CI)†

Sex
Females (Reference) (Reference) (Reference) (Reference)
Males 0.23 (0.13–0.42) 1.11 (1.07–1.15) 1.14 (1.02–1.27) 0.90 (0.55–1.48)

Age (yr)
<30 (Reference) (Reference) (Reference) (Reference)
30–39 1.41 (0.51–3.88) 0.99 (0.96–1.03) 0.95 (0.82–1.10) 0.71 (0.33–1.52)
40–49 2.75 (1.04–7.27) 0.96 (0.92–1.01) 0.84 (0.71–0.99) 0.62 (0.25–1.50)
50–59 2.74 (1.00–7.55) 0.96 (0.91–1.01) 0.86 (0.73–1.00) 0.66 (0.25–1.69)
60–69 2.51 (0.90–7.00) 0.96 (0.91–1.02) 0.90 (0.77–1.06) 0.82 (0.25–2.74)
70–79 6.15 (2.14–17.71) 0.75 (0.63–0.88) 0.65 (0.50–0.85) 0.31 (0.07–1.40)

Education (yr)
0–4 (Reference) (Reference) (Reference) (Reference)
5–9 0.63 (0.31–1.28) 1.03 (0.99–1.08) 0.96 (0.83–1.10) 0.83 (0.40–1.73)
10–12 0.60 (0.29–1.26) 1.03 (0.99–1.07) 0.96 (0.84–1.10) 0.72 (0.33–1.56)
>12 1.34 (0.65–2.79) 1.00 (0.95–1.06) 0.95 (0.82–1.11) 0.85 (0.37–1.92)

Employment status
Employed (Reference) (Reference) (Reference) (Reference)
Unemployed 1.27 (0.79–2.05) 0.99 (0.95–1.02) 1.01 (0.90–1.13) 0.83 (0.47–1.47)

Health literacy—NVS
HLLL (Reference) (Reference) (Reference) (Reference)
PLL 0.49 (0.30–0.82) 1.06 (1.02–1.10) 1.32 (1.18–1.47) 1.52 (0.81–2.85)
AL 0.72 (0.35–1.46) 1.04 (0.99–1.08) 1.29 (1.12–1.48) 1.38 (0.73–2.61)

Frequency of exercise
Never (Reference) (Reference) (Reference) (Reference)
Less than twice a week 0.43 (0.21–0.89) 1.04 (1.00–1.09) 1.00 (0.85–1.17) 1.15 (0.49–2.71)
Twice or more times a week 0.93 (0.52–1.64) 1.00 (0.95–1.07) 1.15 (1.02–1.30) 1.05 (0.49–2.25)
Daily 0.72 (0.38–1.35) 1.03 (0.98–1.08) 1.03 (0.88–1.20) 1.74 (0.87–3.47)

AL=Adequate Health Literacy, CI= confidence interval, HLLL=High Likelihood of Limited Health Literacy, NVS=Newest Vital Sign, PLL=Possibility of Limited Health Literacy, PR=prevalence ratio.
∗
“Running”, “soccer” and “tennis” were taken as correct considering the metabolic equivalent of each.22

† Adjusted for all variables in the table.
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that most contributes to not practicing regular PA, which is in line
with previous results.29,30 Generally, men report exercising for
enjoyment more than women,32,34 this may be due to the fact that
women usually spend more time on housework and they have
also become more active in the workplace over the past decades
leaving them with less time for regular PA.32 The main reasons
for not practicing sport regularly may also depend on age,
education and employment status.29,30,33 In particular, we found
that older participants more often referred “health problems”
and “simply do not want to exercise” as barriers to regular PA.
This has also been observed previously, where “having an illness”
was a more common barrier to regular PA for older people.33

Regarding education, a prior investigation found that participants
with a lower educational level reported “lack of social support”,
“lack of resources” and “fear of injury”more often, while “lack of
time”wasnot identifiedas abarrier.30Accordingly,wedid notfind
statistically significant results for “lack of time” though partic-
ipants with a higher education were significantly less likely to
report “prefer doing other things” as a barrier to practicing regular
PA. Finally,we found that participantswithALweremore likely to
refer “prefer doing other things” and less likely to refer “health
problems” as barriers to practicing regular PA, which is likely due
to their overall higher literacy.21

Regarding knowledge on PAs that use the most energy, we
found that most participants correctly identified running and
soccer, while fewer participants identified tennis. Males were
more likely to accurately report at least 1 or 2 PAs, which may be
due to the fact that males prefer PA that is vigorous, and requires
6

skill and practice,35 or group activities such as soccer, volleyball
and basketball,36 which generally use more energy. Although
there are no previous studies that have specifically examined
knowledge about energy expenditure with which to compare our
results, in 1 study most participants identified walking as a PA,
which leads to a greater weight loss from options that include
soccer, tennis, hydro-gymnastics and localized exercises.37

The major strength of this study is relying on a representative
sample of Portuguese-speaking residents of mainland Portugal.
However, some limitationsmust be acknowledged.Data regarding
the knowledge of the benefits of regular PAwas obtained from the
recognition of possible benefits from a list, which may have led to
an overestimation of knowledge in this domain. In fact, it has been
shown that closed-ended questions generally yield higher
percentages of responses than open-ended questions,38 and the
low proportion of non-respondents in this question appears to
support this assumption. Finally, although we evaluated various
aspects of regularPA-relatedawareness andknowledge,wedidnot
evaluate knowledge regarding specific guidelines for regular PA, or
whether or not participants engaged in a sufficient amount of
health-enhancing PA as specified in the guidelines.9

The present study shows an adequate awareness and
knowledge of regular PA among the Portuguese population
with differences observed according to age, health literacy levels
and frequency of exercise. As such, health education strategies
and practices should focus on older individuals, those who have
lower levels of health literacy and who do not exercise to improve
PA-related awareness and knowledge. Furthermore, considering
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the most common barriers for regular PA referred, it is important
that recommendations for strategies that facilitate regular PA,
such as decreasing the price of exercise equipment and gym fees,
and increasing access to green spaces in cities, as well as
encouraging active transportation along with the creation of safe
built environments, be put into practice. Finally, this study
provides benchmark data to plan and monitor the effects of
health promotion aiming to increase regular PA levels. In fact,
considering that nearly half of the population did not exercise, the
implementation of public health strategies to overcome barriers,
and to improve the population’s awareness and knowledge of
regular PA are particularly important, as this may lead to
increases in regular PA levels.
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