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Compliance with Covid-19 sanitary measures:
don't forget the precautionary principle

Respect des mesures sanitaires contre le COVID-19 :
n’‘oublions pas le principe de précaution
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> Abstract

Which factors can predict that someone complies with
Covid-19 sanitary measures, like wearing masks or staying
under lockdown? This paper investigates agents’ precautionary
attitudes through the declared degree of support for the
precautionary principle. The latter is particularly relevant
for the situations faced with Covid-19, as it states that, in
the face of possible significant harm, measures should be
taken even if causal relationships have not been scientifically
fully established. We administered a web survey on a
representative sample (N=1154) of the French population
in May 2020. The results show, also when controlled by risk
aversion, that adherence to the PP is positively correlated with
compliance with each of the six considered sanitary measures.

Keywords: Precautionary principle, risk, Covid-19, sanitary
measures, individual behavior.

The COVID-19 pandemic has emphasized the impor-
tance of sanitary measures such as washing hands,
wearing masks, and staying at home during lockdowns.
However, since adopting these measures has been hetero-
geneous across individuals, it is pertinent to investigate
which factors predict or explain compliance. Previous
studies have explored various determinants: social and

[> Résumé

Quels facteurs peuvent prédire qu’une personne respectera
les mesures sanitaires liées au COVID-19, comme le port du
masque ou le confinement ? Cet article examine la précaution
des individus, en mesurant leur degré d’adhésion déclaré au
principe de précaution. Ce dernier est particuliérement pertinent
pour les situations liées au COVID-19, car il stipule que, face a
un risque potentiellement important, des mesures devraient étre
prises quand bien méme les relations de causalité n’auraient
pas été scientifiquement totalement établies. Nous avons réalisé
une enquéte en ligne auprés d’un échantillon représentatif
(N =1 154) de la population francaise en mai 2020. Les résultats
montrent, méme apres avoir contrélé I'aversion au risque, que
l'adhésion au principe de précaution est positivement corrélée au
respect de chacune des six mesures sanitaires considérées.

Mots-clés : Principe de précaution ; Risque ; COVID-19 ; Mesures
sanitaires ; Comportement individuel.

psychological traits, moral, religious or political beliefs,
trust in science, and preferences [1]. This paper focuses
on an unstudied decision-theoretic aspect relevant to
the COVID-19 situation: the precautionary attitude. That
is, the willingness to take measures that will counter the
materialization of some possible harm or catastrophe,
even if its likelihood and extent are not really known.
For instance, to prevent dying from Covid-19 because of
having met friends, I can be precautionary in respecting a
physical distance of 2 meters with them, even if I cannot
evaluate the chances of infection, transmission, and death.
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The precautionary attitude has been formulated as
the precautionary principle (PP hereafter), and one of
its most famous versions - the Wingspread version [2] -
states that “when an activity raises threats of harm to
human health or the environment, precautionary mea-
sures should be taken even if some cause-and-effect
relationships are not fully established scientifically” [3].
The PP is triggered when (1) the potential harm is sig-
nificant enough — there is a threshold in harm (typically
death) below which the PP does not apply — and (2) the
causal relationship between the disputed activity and the
harm is not known with certainty. In particular, it applies
to situations where probabilities cannot be assigned to
the outcomes scientifically meaningfully or the outcome
space is not fully known [4]. The PP is therefore generally
considered to apply in situations where expected utility
theories cannot apply, which does not make them direct
competitors [5-12]. It must be noted that not all scholars
consider the PP as a sound decision rule (see [12-15] for
reviews).

Famous cases of application of the PP include climate
change mitigation, asbestos, growth hormones, and
neonicotinoids [12]. More recently, when the COVID-19
outbreak began in 2020, the two conditions that trig-
gered the PP were satisfied: (1) a sufficiently bad out-
come, with possible catastrophic damage expected
(millions of deaths worldwide), (2) an unclear causal
relationship, since the propagation means of the virus
and the chance of dying from it were scientifically
unclear, with no accurate probabilistic models [16].
Consequently, sanitary measures such as wearing a
mask or being under lockdown could be considered
at that time as measures recommended by the PP —
rather than the optimal behaviors from an expected
utility model.

Despite the relevance of precautionary measures in the
COVID-19 pandemic, there is a gap in academic studies on
the relationship between individual attitudes toward the
PP and compliance with sanitary measures. To address
this gap, we measured those variables with an online
survey administered at the beginning of the COVID-
19 outbreak on a representative sample of the French
population. Our study aims to investigate two research
questions. The first question is whether an individual’s
precautionary attitude predicts their compliance with
sanitary measures. We anticipated an affirmative answer,
given the relevance of the PP back in 2020 in Covid-19
situations. The second question is how the precautionary
attitude provides supplementary information compared
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to the risk attitude as a predictor of compliance with san-
itary measures. This research question is motivated by
the fact that risk attitude has been proposed as a natu-
ral predictor and by the theoretical proximity between
precaution and risk attitudes."

[t is important to note that this paper is agnostic about
the relevance of the PP in general™ and its effectiveness
during the Covid-19 pandemic. It aims to study the
correlates of precautionary decisions, not to convince
readers that the PP should have been used or not in
2020.

This study is part of a comprehensive project to study
individual behavior and preferences during the first
lockdown in France. We administrated a web survey on
a sample (N=1154) representative (in terms of age, gen-
der, professional status, and living area) of the French
population from 2020-05-04 to 2020-05-16, where we
measured compliance with sanitary measures, adherence
to the PP, and risk attitudes.?’ All the variables analyzed
in this article are self-stated attitudes. First, respon-
dents report on 1-4 scales their compliance with the
following recommendations: washing hands (Hands);
not touching one’s face (Face); coughing in sleeves
(Coughing); keeping physical distance (Distance);
wearing a mask (Mask). Compliance with the lockdown
(Lockdown) is measured on a 0-10 scale. Our primary
explanatory variable is individuals’ adherence to the PP
(PP), reported on a 1 (strongly disagree) to 5 (strongly
agree) scale. Then, willingness to take risks in gen-
eral (WTR general), and specifically regarding health

! For example [7] (p. 306) notes that PP could be reduced to a
“cluster of vaguely related intuitions about risk aversion, burdens of
proof, irreversible damage, and normative obligations”. See [17] for a
tentative connection between PP, risk, and prudence.

% Not all scholars consider the PP as a sound decision rule (see [15]
for reviews).

3 Other studies have used the same sample to address different re-
search questions. An overview of the project is provided by [18]. For
example, [19, 20] designed a discrete choice experiment to study pref-
erences regarding health measures; [21] tested the effectiveness of a
nudge to enhance (anticipated) compliance with a hypothetical future
lockdown; [1, 22] examined the respective roles of economic prefer-
ences and mindfulness in adherence to health measures. [23] studied
the relationship between age and preferences.
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(WTR health) are asked on 0-10 scales (see Appendix
for question verbatim).

Other variables such as gender, age, being a vulnerable
person (vulnerable person, i.e. a person with chronic
diseases that increase the severity of infection), living
with a vulnerable person, living in a highly-infected
area, political opinion (left, right or center), house-
hold income (in thousand euros) and level of educa-
tion (in years) are used as controls but not analyzed nor
discussed here (see [1] for a discussion of the effect of
those variables on compliance)

We estimated the relationship between adherence to
the PP and compliance with sanitary measures, with ordi-
nary least square (OLS) and cumulative logit regressions,
with and without controls. All specifications are presented
in the Appendix and lead to qualitatively similar results.
We thus present in the main text only simple pairwise
Pearson correlation tests and OLS regression.4

Table 1 presents the correlations between response
(compliance with sanitary measures) and explanatory
(adherence to the PP, willingness to take risk) variables.

Table 1: Correlation table

Adherence to the PP is significantly and positively
correlated with compliance with all the sanitary mea-
sures and negatively correlated with the willingness
to take risk in general and in the health domain. The
correlation between adherence to the PP and WTR is
moderate, suggesting those measures capture different
concepts.

Table 2 presents results of OLS regressions, with
compliance with sanitary measures as response vari-
ables and adherence to the PP as explanatory variable
(models 1a to 6a). Models 1b to 6b present regressions
with precaution and risk attitudes as explanatory vari-
ables and controls. Response and explanatory variables
have been normalized before regression, so coefficients
can be interpreted as the effect of an increase of one stan-
dard deviation (SD) of the PP, expressed in terms of com-
pliance SD.

Adherence to the PP is positively correlated with com-
pliance with all sanitary measures: an increase of one
SD in the precautionary attitude increases compliance
from 0.072 SD (physical distancing) to 0.237 SD (lock-
down compliance). Those effects remain significant when
controlling for declared WTR and including controls.
In contrast, declared WTR are significantly associated
only with mask-wearing and lockdown compliance (see
Appendix for alternative specifications leading to similar
results).

Sanitary measures

Willingness to Take Risk

Hands Face Coughing Distance Mask Lockdown _general _health
PP 0.109***  0.113*** 0.093** 0.072* 0.219*** 0.237*** -0.238*** -0.258***
Hands 0.241 *** 0.341*** 0.174*** 0.148*** 0.114*** -0.040 -0.031
Face 0.211*** 0.272*** 0.177*** 0.126*** -0.037 -0.087**
Coughing 0.205*** 0.062* 0.057 0.013 -0.042
Distance 0.051 0.087** -0.012 -0.051
Mask 0.231*** =0.171%** —0.198***
Lockdown -0.218*** -0.239***
WTR _general 0.550***

Note: Significance levels for Pearson correlation: *: p < 0.05, **: p <0.01; ***: p < 0.001

* Data and code are available at https://osf.io/6mkrq/?view_only=f9c
aa9b264c94589b4bf8184a7e8a266
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Table 2: Correspondence between adherence to the PP and compliance with sanitary measures.

Models without control variables

Hands Face Coughing Distance Mask Lockdown
(1a) (2a) (3a) (4a) (5a) (6a)
PP 0.109*** 0.113*** 0.093** 0.072* 0.216*** 0.237***
(0.029) (0.030) (0.030) (0.029) (0.029) (0.029)
Controls Non Non Non Non Non Non
Observations 1,152 1,123 1,126 1,151 1,125 1,154
R2 0.012 0.013 0.009 0.005 0.047 0.056
Adjusted R2 0.011 0.012 0.008 0.004 0.046 0.055
Residual Std Error 0.994 0.994 0.996 0.998 0.977 0.972
F-Statistic 13.891*** 14.447 *** 9.709** 5.905* 54.805*** 68.705***
Models with control variables
Hands Face Coughing Distance Mask Lockdown
(1b) (2b) (3b) (4b) (5b) (6b)
PP 0.092** 0.083* 0.092** 0.067* 0.136*** 0.181***
(0.033) (0.033) (0.033) (0.034) (0.032) (0.031)
WTR_general -0.002 0.007 0.065 0.021 -0.054 =-0.119**
(0.038) (0.039) (0.039) (0.039) (0.037) (0.036)
WTR_health 0.004 -0.059 -0.067 -0.049 -0.092* -0.101**
(0.037) (0.038) (0.038) (0.038) (0.036) (0.036)
Controls Oui Oui Oui Oui Oui Oui
Observations 1,025 1,002 1,000 1,024 1,003 1,027
R2 0.036 0.032 0.025 0.020 0.1 0.124
Adjusted R2 0.026 0.021 0.014 0.009 0.101 0.115
Residual Std Error 0.983 0.992 0.992 1.014 0.944 0.940
F-Statistic 3.460*** 2.964*** 2.273** 1.889* 11.218*** 13.074**

Note: *: p < 0.05; **: p < 0.01, ***: p < 0.001. Standard errors in parenthesis. All variables have been standardized before regression. Controls include
gender, age, being a vulnerable person, living with a vulnerable person, living in a high-infected area, political opinion (left, right, or center), household income
(in thousand euros) and level of education. Full regression details can be found in the Appendix.

Our study finds a positive relation between precaution-
ary attitudes and compliance with sanitary measures:
individuals declaring higher adherence to the PP are more
likely to comply. This association remains significant once
controlling for the declared level of willingness to take
risk, and an association between willingness to take risk
and sanitary measures is found for only two out of six mea-
sures. These results suggest that the adherence to the PP
and the willingness to take risk, although related, capture
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different concepts, and that precautionary attitudes play a
role in compliance.

However, our study has not been explicitly designed to
test whether precaution or risk attitudes have the most
important role. Indeed, there might be a gap between the
theoretical concepts and what the specific questions of
our survey capture (e.g., participants may misunderstand
a question, and several questions could be necessary to
properly measure a concept). In our study, we did not
pretest our question about adherence to the PP, so we
cannot establish its psychometric properties and the
extent to which it effectively measures adherence to the PP.
Because the precautionary attitude has not been studied
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much and is not standardized in the literature [24], future
work could focus on reducing measurement error.

5. Conclusion: targeting the PP to improve
compliance with sanitary measures?

In conclusion, we suggest lines for future research that
would build on the present results. Our survey provides
evidence that an agent’s attitude towards the PP is posi-
tively related to compliance with sanitary measures. Thus,
one can conjecture that compliance with sanitary mea-
sures could be improved by communicating about the PP
and removing misconceptions about it.

The communication by doctors, sanitary agencies, or
the government could appeal to precautionary seman-
tics to increase compliance with sanitary measures. For
instance, appealing to moral arguments (“this is a citizen’s
duty to stay home”) or utility arguments (“stay home, save
lives / protect the NHS”) could be reinforced with argu-
ments about precaution (“be precautionary, stay home /
wear a mask”). How this should be best done in practice,
e.g. by using the term “precautionary” itself or only by
insisting on current uncertainty, is a question for science
communication scholars and psychologists and should be
investigated empirically.

Removing misconceptions or misunderstandings about
the PP can be expected to increase compliance with san-
itary measures. Indeed, the PP is often caricatured and
misunderstood by scholars (see [12] on criticisms by
[25]), and hence probably by lay people too. For instance,
the PP is sometimes criticized for being unscientific
because it is not triggered by a scientifically established
threat [26]; one can reply that an absence of proof is not
proof of absence and that the PP triggers when science is
silent, so is not against it.

Overall, the fact that adherence to the PP could imply
compliance with sanitary measures should renew aca-
demic studies about precaution and the PP, be it regarding
the theoretical link between risk and precaution or how
policy-makers may mobilize it.
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Appendix

The present study utilized a quota sampling meth-
odology to conduct a survey between 4 May 2020 and
16 May 2020, a period coinciding with the first French
national lockdown from 17 March to 10 May 2020. The
survey institute, Viavoice, reached out to a sample of
over 7500 individuals via telephone in late March 2020
and requested their participation in an online study that
encompassed the survey in question. In cases where pro-
spective participants declined the invitation, the research

Table 3: Sample representativeness (Wen et al. 2022).

team endeavored to substitute them with individuals
bearing similar profiles. Ultimately, a cohort of 5331 per-
sons agreed to partake and was issued a dedicated server
link to facilitate survey completion. These participants
were deemed representative of the French population
across various categories, including gender, age, profes-
sional and social categories (PCS, INSEE definitions), geo-
graphical area (UDA-9), and the size of their urban unit
(INSEE definition). Of the 5331 individuals who agreed
to participate, 1154 ultimately completed the survey and
signed informed consent forms, indicating a response rate
of 21.6%. Notably, the surveyed sample demonstrated a
satisfactory representation of the French population con-
cerning gender, age, and geographical area. Nevertheless,
a slight over-representation of high-social- status males
aged over 50 was observed. Table 3 illustrates the relevant

INSEE Census  Accepted (N =5331) Completed (N = 1154)

Gender

Male 47.72% 47.77% 51.17%

Female 52.28% 52.23% 48.83%
Age

[18,24] 10.66% 8.59% 8.25%

[25, 34] 15.72% 15.52% 13.90%

[35, 49] 25.59% 25.44% 24.24%

[50, 64] 24.72% 27.45% 28.32%

[65, +oo] 23.31% 23.00% 25.28%
Professional and Social Categories (INSEE definition: PCS)

Agriculteurs exploitants (Farmers) 0.94% 0.86% 0.78%

Artisans, commercants, chefs entreprise (Craftsmen, merchants, business 3.33% 3.56% 4.17%
leaders)

Cadres, professions intellectuelles sup, professions libérales (Executives, 8.83% 9.01% 16.94%
superior intellectual professions, liberal professions)

Professions intermédiaires (Intermediate professions) 13.96% 15.57% 18.16%

Employés (Employees) 16.57% 16.87% 14.60%

Ouvriers (Workers) 13.38% 13.00% 7.73%

Retraités (Retired) 26.44% 28.24% 29.89%

Autres sans activité professionnelle (Others without professional activity) 16.55% 12.89% 7.73%
Geographical Area (UDA-9 definition)

REGION PARISIENNE 18.79% 18.69% 17.29%

BP QUEST 9.31% 9.25% 8.34%

BP EST 7.76% 7.75% 7.73%

NORD 6.41% 6.34% 5.13%

QUEST 13.63% 13.51% 13.64%

EST 8.52% 8.52% 10.08%

SUD QUEST 10.94% 11.26% 12.16%

SUD EST 12.10% 12.12% 12.60%

MEDITERANEE 12.53% 12.57% 13.03%
Urban Unit (INSEE definition)

<2000 inhabitants 22.51% 22.29% 21.98%

Between 2k and 20k 17.38% 17.67% 17.99%

Between 20k and 100k 13.55% 13.73% 13.55%

More than 100k 29.88% 30.02% 31.28%

Parisian urban unit 16.67% 16.29% 15.20%
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statistics of the INSEE official national panel for the orig-
inal cohort of 5331 participants and the 1154 individuals
who completed the survey.

The variables used in this study have been collected by
asking the following questions (translated from French by
the authors):

Can you estimate how much you have increased these

barrier behaviors since February 2020, driven by the

A11]

Covid19 crisis :
- Washing hands (Hands) -(1, “Less than before”),

(2, “No more/no less than before”), (3, “A little more
than before”), (4, “Much more than before”), (0, “Do
not know”)

Not touching owns face (Face) - (1, “Less than
before”), (2, “No more/no less than before”), (3,
“A little more than before”), (4, “Much more than
before”), (0, “Do not know”)

Coughing in sleeves (Coughing) - (1, “Less than
before”), (2, “No more/no less than before”),
(3, “Alittle more than before”), (4, “Much more than
before”), (0, “Do not know”)

Keeping physical distance (Distance) - (1, “Less
than before”), (2, “No more/no less than before”),
(3, “Alittle more than before”), (4, “Much more than
before”), (0, “Do not know”)

Wearing a mask (Mask) - As long as the virus
is circulating in France, when you go out in pub-
lic places (stores, city center), will you wear a
mask? (1, “Never”), (2, “Rarely”), (3, “Frequently”),
(4, “Always”), (0, “Do not know / never go out”)

Santé publique voiume 36 / N° 5 - september-october 2024

Respecting the lockdown (Lockdown) - Would
you say you scrupulously followed the govern-
ment’s containment policy? Place your answer on
a scale of 0 to 10, where 0 is “Not at all” and 10 is
“Scrupulously”.

Adherence to the PP (PP) — “The precautionary
principle can be expressed as follows: when an
activity raises threats of harm to human health or
the environment, precautionary measures should
be taken even if some cause-and-effect relation-
ships are not fully established scientifically. In
your opinion, should this precautionary princi-
ple currently apply with Covid-19?” (1= Strongly
Disagree; 2= disagree ; 3=neutral; 4=agree;
5=Strongly agree)

Willingness to take risk in general (WTR_
general) — In general, are you a risk- taker, or do
you try to avoid taking risks? Please select your
response on a scale of 0 to 10, where 0 is “Not at all
willing to take risks” and 10 is “Very willing to take
risks”.

Willingness to take risk in health (WTR_
health) — People may behave differently in
different situations. How would you rate your
willingness to take risks with your health? Please
select your response on a scale of 0 to 10, where
0 is “Not at all willing to take risks” and 10 is “Very
willing to take risks”.

The following table presents the details of the regres-
sion presented in the main text.
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