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ABSTRACT

Background The use of non-pharmaceutical interventions (NPI) is one of the main tools used in the coronavirus disease 2019 (COVID-19)

pandemic response, including physical distancing, frequent hand washing, face mask use, respiratory hygiene and use of contact tracing apps.

Literature on compliance with NPI during the COVID-19 pandemic is limited.

Methods We studied this compliance and associated factors in Portugal, between 28th October 2020 and 11th January 2021 (Portuguese

second and third waves of the pandemic), using logistic regressions. Data were collected through a web-based survey and included questions

regarding NPI compliance, COVID-19-related concerns, perception of institutions’ performance, agreement with the measures implemented

and socio-demographic characteristics.

Results From the 1263 eligible responses, we found high levels of compliance among all COVID-19 related NPI, except for the contact tracing

app. Females and older participants showed the highest compliance levels, whereas the opposite was observed for previously infected

participants. There was heterogeneity of COVID-19 NPI compliance across Portuguese regions and a clear gradient between concern,

government performance’s perception or agreement and compliance.

Conclusions Results suggested areas for further study with important implications for pandemic management and communication, for future

preparedness, highlighting other factors to be accounted for when recommending policy measures during public health threats.

Keywords compliance, COVID-19 pandemic, non-pharmaceutical intervention, Portugal, public health

Introduction

The first public health response measures to the coronavirus
disease 2019 (COVID-19) pandemic, in the absence of an
effective and safe vaccine, were non-pharmaceutical interven-
tions (NPI), which were recommended at all levels including
global, European, national, regional and local. Despite the
rollout of COVID-19 vaccines and the good preliminary
effectiveness results, many countries still remain with NPI. In
fact, the uncertainty of vaccine effectiveness in future viral
variants highlights the importance of NPI as a complemen-
tary method for an effective pandemic response.

According to the European Centre for Disease Prevention
and Control, these interventions can be categorized in
three main groups: (i) individual, such as hand hygiene,
respiratory hygiene and face mask use; (ii) environmental,

https://doi.org/10.1093/pubmed/fdac001
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such as ventilation of indoor spaces and (iii) population-
related, including physical and social distancing and move-
ment restriction.1 Different countries implemented distinct
approaches and degrees of stringency. In Portugal, since the
pandemic was declared (March 2020), most individual NPI
were recommended, although face mask use was initially
suggested only for some specific groups or contexts.1,2

Other NPI were applied throughout the pandemic such as
the temporary closing of several services or curfews for the
general population.

In mid-October, the Portuguese Government recom-
mended the general use of face mask and the use of a distance
contact tracing mobile application (Stayaway COVID).3 A
few days later, in 27th October 2020, the mandatory use
of face mask was extended from public closed spaces to
public open spaces, in situations where social distancing
was not possible.4 Since then, a ‘Rule of 5’ COVID-19
communication strategy was followed: (i) physical distancing;
(ii) frequent hand washing; (iii) mandatory use of face mask;
(iv) respiratory hygiene and (v) use of the distance contact
tracing app.

There is an increasing body of literature, including in Euro-
pean countries, analyzing NPI compliance and its associated
factors, such as gender or age.5–30 However, most of these
studies have taken place in the first months of the pandemic
or focused specific NPI such as social distancing. Moreover,
only a few were conducted in Southern Europe and only one
in Portugal, with this latter not including a full model of NPI
associated factors.17,19–24,27,28 Thus, this study is paramount
as it has become clearer that NPI associated factors can
be context-specific both in time and place.9,17,19 Studying
citizens’ behaviors is an essential step in order to have effective
and potentially tailored communication plans or measures,
with no single ‘one-size-fits-all’ approach.

In this paper, we studied the socio-demographic and indi-
vidual beliefs’ factors associated to compliance with NPI
during the second and beginning of the third waves of the
COVID-19 pandemic in Portugal, but also to documented
concern, agreement with measures, and perception of the
Portuguese government’s performance as mediators of NPI
compliance.

Methods

Survey design

This survey presents the fourth wave of a previously dis-
tributed survey focusing on the description of attitudes and
practices of the Portuguese population towards the COVID-
19 pandemic.31

In this wave, specific questions for NPI compliance were
added, as well as potential associated factors, following the
Health Belief Model.32,33

The Health Belief Model helps us deal with compliance
to treatments and health measures. This model suggests that
patients are more likely to comply with health recommen-
dations when they feel susceptibility to illness, believe the
illness to have potential serious consequences for health or
daily functioning, feel benefits on health and do not anticipate
major obstacles, such as side effects or costs.34,35 For this
reason, patients must predict that by following a set of health
recommendations, which in this particular case are related
with NPI, the threat or severity of the condition will be
abolished or reduced.

Before each wave, pilot surveys were conducted to calibrate
questions, validate proper understanding and ensure the ade-
quacy of survey length.

Sampling and data collection

We performed and distributed an online survey through social
networks (WhatsApp, Facebook, Twitter and email), profes-
sional boards, hospitals and patient associations, asking them
to disseminate the survey amongst their associates. Answers
were collected from Portuguese residents between 28th Octo-
ber 2020 and 11th January 2021.

Collected measures

The main outcome measures collected comprised the NPI
of the Portuguese ‘Rule of 5’ on COVID-19 prevention: (i)
physical/social distancing (PD); (ii) hand washing (HW); (iii)
face mask use (FM); (iv) respiratory hygiene (RH) and (v)
use of the distance contact tracing app (CTA). Participants
were asked to rate their compliance level with the following
options: 1 = ‘never’; 2 = ‘rarely’; 3 = ‘often’; 4 = ‘always’
or ‘do not know/prefer not to answer’. This ‘Rule of 5’ was
widely diffused by the government, health institutions and
social media and these questions were closely aligned with it
both in content and wording.

Participants were asked if they were previously infected
with severe acute respiratory syndrome coronavirus 2 (SARS-
CoV-2) infection or if they knew anyone who had had
COVID-19 disease. We also asked the levels of concern with
the possibility of being infected.

Levels of agreement with several measures, including two
of the aforementioned ‘Rule of 5’, were assessed with the
following options: 1 = ‘fully disagree’; 2 = ‘partially disagree’;
3 = ‘do not disagree nor agree’; 4 = ‘partially agree’ or
5 = ‘fully agree’.
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Perception of the Portuguese government’s performance
was assessed, with respondents being asked to describe it as
very bad/bad/fair/good/very good.

The survey included questions on socio-demographic char-
acteristics, such as age, gender, residence, education, income,
occupation and household composition.

Data analysis

For this study, we only considered responses with >98%
of the survey completed. The analysis includes a section of
descriptive statistics, followed by a set of logistic regressions
to estimate the association between factors and NPI compli-
ance, which was dichotomized in 1/2 (‘never’ or ‘rarely’) and
3/4 (‘often’ or ‘always’). We applied several models, includ-
ing different dimensions in each model, as further described
below.

We defined the variables to be included in the models,
by checking correlations between collected variables. For
robustness checks, and for these models, we obtained similar
results (with no statistically significant differences for new
variables or significant changes in the models) with the
following analyses: (i) logistic regressions including average
number of COVID-19 cases in the last 7 days and the
effective reproduction number (analyzed using both daily
and weekly approaches); (ii) ordered logistic regressions and
(iii) seemingly unrelated regressions combining four out of
five outcomes (physical/social distancing, hand washing, face
mask use and respiratory hygiene).

Results

Between 28th October 2020 and 11th January 2021, a total of
1263 eligible responses were registered.

Hand washing (HW) showed the highest compliance level
with 97.7% reporting doing it ‘often’ or ‘always’, followed
by respiratory hygiene (RH) with 97.6%, physical/social dis-
tancing (PD) with 95.5%, use of face mask (FM) with 95.0%
and, with a large distance, contact tracing app use (CTA)
with 30.5%. Figure 1 displays the participants’ compliance
per outcome (A), as well as by gender (B), age group (C),
region (D), concern with being infected (E), perception of
the Portuguese government’s performance (F) and agreement
with measures (G), respectively.

Table 1 displays the sample descriptive statistics, as well
as the average marginal effects for the different models
using logistic regression by NPI compliance outcome (M1—
including only socio-demographic factors; M2 – M1 including
previous SARS-CoV-2 infection or knowing someone with
COVID-19; M3 – M2 including general concern of being

infected; M4 – M3 including perspectives of the Portuguese
government’s performance and M5 – M3 including agreement
with the measure). In Model 5, only FM and CTA were
included as agreement was assessed only for those NPI.

In Models 1 and 2, male individuals were associated with
a statistically significant 3–10 pp (percentage points) lower
compliance levels. For these models, North region partici-
pants showed a statistically significant increase for FM, PD
and CTA, relative to the Lisbon region, whereas FM compli-
ance remained statistically significant in all models (ranging
from 3 to 12 pp). The oldest group (N = 33) were totally
compliant with all outcomes but CTA.

When considering to the lowest monthly income category
(< 1000e) as reference, the midpoint category was the only
one showing a higher FM compliance. CTA compliance was
the only one with statistically significant differences from
the baseline, increasing with income in all models. Partici-
pants who were previously infected (N = 33) were all non-
compliant with FM and HW, whereas participants who knew
someone who had had COVID-19 showed lower compliance
with PD. Households with health professionals showed a
higher statistically significant compliance with FM and PD by
>3 pp.

Considering participants’ concerns, there was a clear gra-
dient between the general concern with being infected and
being compliant (Model 3). There was also a clear positive
gradient with perception of the Portuguese government’s
performance (Model 4). When including agreement with FM
or CTA, there was a gradient mainly for CTA agreement. In
fact, those that fully disagree with FM showed a statistically
significant 24 pp lower compliance than those who do not
disagree nor agree. This value was of 17 pp for CTA while
those who fully agree showed 57 pp higher compliance.

Discussion

Main findings of this study

In this study, we documented the NPI compliance for a
Portuguese sample during the second wave and beginning of
the third of the COVID-19 pandemic (end October 2020–
January 2021). We found high compliance levels (higher than
95%) for hand washing, respiratory hygiene, physical/social
distancing and facemask use. However, less than a third was
compliant with the use of the contact tracing app. We also
showed that female individuals had higher compliance with
NPI measures and the oldest group (65 years old or more) had
total compliance with all NPI, except for CTA use. We did not
find a clear association between education and employment
with NPI compliance.
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Fig. 1 Frequencies of compliance with the NPI during COVID-19 pandemic, in Portugal in the end 2020 for: A—total; B—gender; C—age group; D—region;
E—concern of being infected; F—perception of the Portuguese government’s performance; G—agreement with measures.
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On geographical disparities, the North region had higher
levels of compliance compared with the Lisbon region.
Although this can be related with the higher COVID-19
incidence during November in the North region, when
hospital pressure increased, it is interesting to see that even
when considering general concern of being infected this can
only partially explain these differences.

It is worth noting that all the participants who had previ-
ously been infected with SARS-CoV-2 (N = 33) reported no
compliance with facemask use and handwashing, although we
cannot prove that there were actual behavioral changes due to
the infection. We have also described a clear gradient between
concern with being infected and NPI compliance. In addition,
we found a gradient in the association between NPI com-
pliance and the perception of the Portuguese government’s
performance. For CTA and facemask use, we also identified
that the agreement with this measures was associated with the
compliance.

What is already known on this topic

Our results of NPI compliance levels were quite in line with
those reported in Portugal in April 2020, regarding com-
pliance with hand washing, respiratory hygiene and physical
distancing, Portugal being the country with the highest level
of adherence within the seven European countries included
in the previous study.19 Nevertheless, in March and April
2020, high levels of compliance with hand washing, res-
piratory hygiene and physical/social distancing have been
reported internationally, with quite lower levels for facemask
use.6,12,35–39 However, other studies showed considerably
lower levels of compliance to NPI measures such as social
distancing (North London, May 2020)7 or physical/social
distancing and hand washing (UK, April 2020).16

In spite of at least one study reporting no differences in the
likelihood of preventive behaviors with socio-demographic
factors,35 most studies in the literature related preventive
behaviors to sex and age.5,6,9–11,20,22,25,38–41 In fact, previ-
ous studies have reported that the female higher compliance
might be related to more active engagement with health
information, as well as lower levels of risk tolerance or risk
behaviours.6

Regarding the lack of NPI compliance among those previ-
ously infected, this can be particularly important for policy
measures, as immunity duration is still being studied and,
despite rare, reinfections were already documented.42 Smith
et al. reported that, in the UK (early May 2020), those who
thought they had had COVID-19, were less adherent to
lockdown measures.7 A similar behavior was found for tuber-
culosis, where infected patients became nonadherent to ther-
apeutics and NPI if they ‘felt cured’.43

The gradient we found between concern and NPI com-
pliance is aligned with other studies showing an associa-
tion of preventive behaviors with perceived severity, concern
regarding COVID-19, trust in others’ behavior, among oth-
ers.5,9–12,26,36,41 This perspective presents a rational adherent
behavior and is aligned with the aforementioned Health Belief
Model that introduces ‘subjective’ variables such as ‘perceived
severity’ of disease, perceived ‘susceptibility’ or perceived
‘barriers’ to health and illness behaviour.44 Also, the retrieved
association with trust/confidence in government/authorities
is quite consistent in the literature.5

Regarding the COVID-19 contact tracing app, although the
Portuguese government had proposed in mid-October that
its use could become mandatory, this decision did not go
ahead. In our sample, only 30.5% showed to be compliant
with its use. This is quite low compared with the intention
of installing or keeping such an app, even among European
countries.14 There are still concerns regarding CTA use and
also operationalization difficulties as it does not allow for a
clear risk stratification. Kaspar showed that, among German-
speaking participants, the use of such apps depends on its
higher efficacy, trust in providers or severity/vulnerability to
data misuse.8 According to previous studies, we also found
an association between income and CTA use, as well as
between CTA use and government performance/trust.13,14

Even if using a CTA method with high effectiveness there will
still be non-compliers, and monetary incentives may improve
compliance when information and arguments fail.13

For CTA compliance we found a clear gradient of associa-
tion between agreement with the measure and its compliance.
For facemask use a similar pattern was found, with those
who disagreed showing lower levels of compliance. In fact,
Hills and Eraso have described a similar pattern in Northern
London.7 This information can be essential for pandemic
management and communication.

In addition, despite other studies having reported associa-
tion of NPI compliance with education and employment,38

we did not find such gradients in our study. In fact, both
factors lack consistency of such effect in the literature.5

What this study adds

Specific actions through media and behavioral interventions
should be considered to tackle this pandemic and to improve
NPI measures compliance (both in altering and maintaining
their behavior). Behavioral change or health promotion
frameworks (e.g. Behavior Change Wheel, Capability-
Opportunity-Motivation-Behavior model, Health Belief
Model, Protection Motivation Theory, Theory of Planned
Behavior or the Socio-Ecological Model) should be used to
achieve this end.5,32,33,45,46 In fact, several interventions
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including communicating the risk of the vulnerable or
inducing empathy for them have proven to be effective.47,48

Moreover, it has been reported that influencing beliefs might
be more effective than policy changes.18

In fact, according to Coroiu et al. who performed a survey
mainly across North America and Europe, some of the most
common facilitators of social distancing were ‘I want to
protect others’, ‘I want to protect myself ’, ‘I feel a sense of
responsibility to protect our community’ and ‘I want to avoid
spreading the virus to others’.6 Similarly, Carlucci et al. showed
similar results in Italy, with the most common facilitators
being ‘I want to prevent the spread of COVID-19’ and ‘I don’t
want to transmit COVID-19 to people close to me’.21

In addition, public health authorities should provide and
communicate alternatives for safe social engagement with
others, using ‘non-blaming and non-stigmatizing language’
targeting specific groups.6

However, besides communication, one of the key strategies
that must be considered and can have an impact on the com-
pliance is to improve trust in government and authorities.5 In
fact, one of the most common barriers to social distancing in
the study from Coroiu et al. was ‘I don’t trust the messages my
government provides about the pandemic’.6

Moreover, we highlighted that NPI associated factors can
be context-specific both in time and place.9,11,12,17,19,29 Sev-
eral reasons might impact NPI compliance through time, such
as lockdown rules7 or relapsing behaviours,49 but also factors
associated with its compliance.9 Thus, close and continuous
monitoring of health behaviors should be done by the public
health authorities.

Based on our results, which we conjecture will be present
in further studies on other samples, we propose a set of
recommendations including targeting of specific groups, such
as younger people, men and those previously infected with
SARS-CoV-2. In addition, there are regions where this con-
cern should be higher and trust in government and authorities
should be strengthened.

Limitations of this study

This study has some limitations, such as the non-representative
sample of the Portuguese population, the small number
of responses in specific groups, self-selection (as it was
a voluntary web-based survey) and broad questions on
compliance (such as for physical/social distancing, with
several dimensions not appraised6,50,51). In fact, most
studies with similar purposes also used convenience sampling
methods.5 No causal association can be inferred and there
might be omitted variable bias. Moreover, many other
variables could be surveyed, including politics, knowledge

about pandemics or belief in conspiracy theories.5 Despite
these limitations our results are valid and can have important
policy implications.

Conclusions

In conclusion, we found high levels of compliance in Portugal
by the end of 2020, with all COVID-19 related NPI but
the contact tracing app. Female gender and older participants
were the most compliant, against the previously SARS-CoV-2
infected participants who showed the lowest compliance lev-
els. There was heterogeneity of COVID-19 NPI compliance
across Portuguese regions and a clear gradient between con-
cern or agreement and compliance. Our discussion has impor-
tant implications for pandemic management and communica-
tion, for future preparedness and for highlighting other fac-
tors to be accounted for when recommending new measures
during public health threats.
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COVID-19 Conspiracy Theories Predict Lower Level of Compliance with

the Preventive Measures Both Directly and Indirectly by Lowering Trust in

Government Medical Officials. https://doi.org/10.31234/osf.io/yevq7

28. Margraf J, Brailovskaia J, Schneider S. Behavioral measures to fight
COVID-19: an 8-country study of perceived usefulness, adherence
and their predictors. PLoS One 2020;15(12):e0243523. https://doi.o
rg/10.1371/journal.pone.0243523.

10.1093/pubmed/fdab070
10.1093/pubmed/fdab070
https://doi.org/10.1371/journal.pone.0239795
https://doi.org/10.1371/journal.pone.0239795
https://doi.org/10.1186/s12889-021-10379-7
https://doi.org/10.1186/s12889-021-10379-7
10.31234/osf.io/vx3mn
10.31234/osf.io/vx3mn
https://doi.org/10.31234/osf.io/dr9q3
https://doi.org/10.31234/osf.io/xafwp
https://ssrn.com/abstract=3598215
https://ssrn.com/abstract=3598215
http://dx.doi.org/10.2139/ssrn.3598215
https://doi.org/10.2196/19857
10.1101/2020.11.10.20228403
10.2139/ssrn.3692644
https://doi.org/10.1371/journal.pone.0250872
https://doi.org/10.1371/journal.pone.0250872
https://doi.org/10.1371/journal.pone.0248929
https://doi.org/10.1371/journal.pone.0248929
10.3389/fpsyg.2020.559288
10.3389/fpsyg.2020.559288
https://ssrn.com/abstract=3749926
http://dx.doi.org/10.2139/ssrn.3749926
https://doi.org/10.31234/osf.io/hrfyk
https://doi.org/10.31234/osf.io/hrfyk
https://doi.org/10.2196/21613
https://doi.org/10.2196/21613
https://doi.org/10.31234/osf.io/yevq7
https://doi.org/10.1371/journal.pone.0243523
https://doi.org/10.1371/journal.pone.0243523


10 JOURNAL OF PUBLIC HEALTH

29. Jørgensen F, Bor A, Petersen MB. Compliance without fear:
individual-level protective behaviour during the first wave of the
COVID-19 pandemic. Br J Health Psychol 2021;26:679–96.

30. Bughin J, Cincera M. Perceptive risk clusters of European citizens and
NPI compliance in face of the COVID-19 pandemics (preprint). Soc

Sci Res Netw 2020. ECARES working paper 2020; 1–33.

31. Valente de Almeida S, Costa E, Lopes FV et al. Concerns and
adjustments: how the Portuguese population met COVID-19.
Plos One 2020;15(10):e0240500. https://doi.org/10.1371/journal.po
ne.0240500.

32. Rosenstock IM. Why people use health services. Milbank Q 2005;83.
https://doi.org/10.1111/j.1468-0009.2005.00425.x

33. Rosenstock IM. Historical origins of the health belief model. Health

Educ Monogr 1974;2(4):328–35.

34. Vermeire E, Hearnshaw H, Van Royen P, Denekens J. Patient adher-
ence to treatment: three decades of research. A comprehensive
review. J Clin Pharm Ther 2001;26(5):331–42.

35. Lamiraud K, Geoffard PY. Therapeutic non-adherence: a
rational behavior revealing patient preferences? Health Econ

2007;16(11):1185–204.

36. Berg MB, Lin L. Prevalence and predictors of early COVID-
19 behavioral intentions in the United States. Transl Behav Med

2020;10(4):843–9.

37. Kantor BN, Kantor J. Non-pharmaceutical interventions for pan-
demic COVID-19: a cross-sectional investigation of US general pub-
lic beliefs, attitudes, and actions. Front Med (Lausanne) 2020;7:384.

38. Li S, Feng B, Liao W, Pan W. Internet use, risk awareness, and
demographic characteristics associated with engagement in preven-
tive Behaviors and testing: cross-sectional survey on COVID-19 in
the United States. J Med Internet Res 2020;22(6):e19782.

39. Park CL, Russell BS, Fendrich M et al. Americans’ COVID-19
stress, coping, and adherence to CDC guidelines. J Gen Intern Med

2020;35(8):2296–303.

40. Qian M, Wu Q, Wu P et al. Anxiety levels, precautionary behaviours
and public perceptions during the early phase of the COVID-19
outbreak in China: a population-based cross-sectional survey. BMJ

Open 2020;10(10):e040910.

41. Smith LE, Amlôt R, Lambert H et al. Factors associated with adher-
ence to self-isolation and lockdown measures in the UK: a cross-
sectional survey. Public Health 2020;187:41–52.

42. Wang J, Kaperak C, Sato T, Sakuraba A. COVID-19 reinfection: a
rapid systematic review of case reports and case series. J Investigative

Med: Off Public Am Federat Clin Resjim-2021-001853 Advance online
publication2021. https://doi.org/10.1136/jim-2021-001853.

43. Gebreweld FH, Kifle MM, Gebremicheal FE et al. Factors influencing
adherence to tuberculosis treatment in Asmara, Eritrea: a qualitative
study. J Health Popul Nutr 2018;37(1):1–9.

44. Chesney MA, Morin M, Sherr L. Adherence to HIV combination
therapy. Soc Sci Med 2000;50(11):1599–605.

45. Michie S, van Stralen MM, West R. The behaviour change
wheel: a new method for characterising and designing behaviour
change interventions. Implementation Sci 2011;6:42. https://doi.o
rg/10.1186/1748-5908-6-42.

46. Ryan RM, Deci EL. Self-determination theory and the facilitation of
intrinsic motivation, social development, and well-being. Am Psychol

2000;55(1):68–78.

47. Pfattheicher S, Nockur L, Böhm R et al. The emotional path to action:
empathy promotes physical distancing and wearing of face masks
during the COVID-19 pandemic. Psychol Sci 2020;31(11):1363–73.

48. Lunn PD, Timmons S, Belton CA et al. Motivating social distancing
during the COVID-19 pandemic: an online experiment. Soc Sci Med

2020;265:113478.

49. Kwasnicka D, Dombrowski SU, White M, Sniehotta F. Theoreti-
cal explanations for maintenance of behaviour change: a system-
atic review of behaviour theories. Health Psychol Rev 2016;10(3):
277–96.

50. Crane MA, Shermock KM, Omer SB, Romley JA. Change in
reported adherence to nonpharmaceutical interventions during
the COVID-19 pandemic, April-November 2020. JAMA 2021;
e210286.

51. Fridman I, Lucas N, Henke D, Zigler CK. Association between
public knowledge about COVID-19, Trust in Information Sources,
and adherence to social distancing: cross-sectional survey. JMIR Public

Health Surveill 2020;6(3):e22060.

https://doi.org/10.1371/journal.pone.0240500
https://doi.org/10.1371/journal.pone.0240500
https://doi.org/10.1111/j.1468-0009.2005.00425.x
https://doi.org/10.1136/jim-2021-001853
https://doi.org/10.1186/1748-5908-6-42
https://doi.org/10.1186/1748-5908-6-42

	 Factors associated with non-pharmaceutical interventions compliance during COVID-19 pandemic: a Portuguese cross-sectional survey
	Introduction
	Methods
	Results
	Discussion
	Conclusions
	Ethical approval
	Consent to participate
	Funding
	Conflict of interest


