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The emergence of COVID-19 has created the need for
new policies based on social distancing and hygiene
measures. An early study1 found that working memory
(WM) capacity could predict individual differences in
individuals’ social distancing, although other psychologi-
cal factors (e.g., depressed mood, anxious feelings,
consciousness) and socioeconomic indicators were not
relevant contributors in the investigation. The authors
advocated that WM capacity was a good predictor of
cognitive abilities, directly impacting the process of
decision-making involved in adherence to containment
measures.

Cognitive abilities can also be predicted by an indi-
vidual’s educational level, in congruence with the WM
of an individual. Educational attainment is typically
employed as a surrogate measure cognitive ability, and
earlier studies have shown its association with a higher
level of intelligence.1 Other research2 has shown that a
range of demographic factors, such as income, age,
educational level, and personality traits from the Five-
Factor Model, could be linked to coping strategies
regarding COVID-19 protective measures, and that the
higher one’s level of Conscientiousness, the more one is
likely to adhere to protective measures.3

Due to the non-convergence of these findings, we
propose investigating the impact of cognitive abilities on
adherence to social distancing and hygiene measures
prescribed to mitigate the impact COVID-19 and how
personality traits could be used to understand this
impact further. Previous studies used statistical techni-
ques based on linear models.1-3 Therefore, direct
relations were investigated, but latent probabilities of
adherence were not.

Our study performed a latent profile analysis (LPA) with
educational level as a covariate to pursue patterns of
explanation of the heterogeneity in individual response to
COVID-19 containment measures. A questionnaire was
designed, with items divided into two domains: self-care
during the pandemic and importance of containment
measures, including items focusing on oneself and other
people. Because educational level presented an impact
on the profile, we then used latent transition analysis
(LTA) to determine whether respondents’ subgroups
based on education level could be implicated in different
probabilities of endorsing a given behavior related to
protective measures.4,5

A two-profile model suggested a better explanation of
the transition probabilities in respondents’ heterogeneity.
Table 1 presents the item-response probabilities.

By taking a closer look at the items, the profile class
division seems to occur according to the level of
Conscientiousness trait observed in each group, which
would be in line with previous studies.1-3 Under those
circumstances, a two-profile model is better explai-
ned according to the level of Conscientiousness when
education is a covariate. Based on these findings,
government and health leaders should take the educa-
tional level of population subgroups into account when
proposing containment measures, considering not only
which actions should be proposed but how they should
be proposed so they could be more efficient. Finally,
future studies should consider investigating the asso-
ciations among COVID-19 protective measures and
direct measures of cognitive abilities and personality
traits (both normal and pathological) in a multilevel
perspective.
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I welcome the excellent paper by Guimarães et al.1

which extends research on nitrous oxide (N2O) in

neuropsychiatry – a neglected field, since our initial work
in 1982 and then 19852 indicating that low, anxiolytic, and
non-anaesthetic doses of N2O ameliorate depression.3

Research has demonstrated that N2O, at subanaesthetic
concentrations acts on opioid receptors.2,3 We therefore
concluded that the antidepressant activity of N2O
occurred via opioid activity.2,3

Interestingly, this latest work1 confirms our findings that
the antidepressant action of N2O occurred immediately
and endured after gas administration.2,3 It also supports
our unpublished observation that the gas could be used
as an adjuvant to routine antidepressant medication.2,3

Like Nagele’s group,1 Guimarães et al.1 believe that
N2O and ketamine are antidepressant mainly via antag-
onism of the N-methyl-D-aspartate receptor (NMDAr).
However, they provide two key references disputing
NMDAr involvement.1 One showed that naloxone blocks
the antidepressant action of ketamine, and the other that
NMDAr antagonists (like memantine) are not antidepres-
sant.1 These references and our work2,3 indicate that
opioid receptors are more likely to be responsible for
the antidepressant action of N2O and ketamine. Indeed,
NMDAr blockade occurs only at N2O concentrations

Table 1 Transition probabilities in respondent heterogeneity, controlled by educational level

Response categories

DT D C CT

Item Low High Low High Low High Low High

I am more concerned with getting COVID-19 than concerned with
the possibility of others getting it.

0.46 0.42 0.41 0.54 0.01 0.00 0.12 0.04

I’m more concerned with the people around me getting COVID-19
than myself.*

0.08 0.08 0.39 0.63 0.02 0.02 0.51 0.27

Much of what is said about COVID-19 is fake. 0.69 0.61 0.23 0.37 0.00 0.00 0.09 0.02

People are exaggerating the measures taken against COVID-19. 0.69 0.62 0.25 0.35 0.01 0.00 0.05 0.03

I didn’t change my routine because of COVID-19, since where I live,
it doesn’t exist.*

0.02 0.06 0.18 0.47 0.01 0.03 0.79 0.44

I have a hard time following the recommendations against COVID-
19 because they harm me at work.*

0.57 0.63 0.22 0.30 0.01 0.00 0.20 0.06

Following the recommendations against COVID-19 is a problem, as
I need to help one or more people outside my home.*

0.03 0.05 0.12 0.19 0.10 0.50 0.74 0.26

It is tough for me to follow the recommendations against COVID-19,
as I have a disease, and I need to treat myself outside my home.*

0.00 0.04 0.02 0.16 0.05 0.41 0.94 0.39

I’ve been losing (or making less) money since the COVID-19
pandemic.*

0.00 0.03 0.02 0.17 0.13 0.59 0.84 0.22

I have suffered a lot from not meeting with my family and friends
because of the COVID-19 pandemic.*

0.01 0.11 0.13 0.23 0.10 0.45 0.76 0.22

I am very concerned about people in my family or friends who are at
risk for COVID-19.*

0.01 0.03 0.00 0.13 0.05 0.34 0.94 0.50

I am very concerned because I am a risk group for COVID-19. 0.61 0.78 0.14 0.13 0.09 0.06 0.15 0.03

C = agree; CT = agree completely; D = disagree; DT = disagree completely; High = profile with a higher level of consciousness; Low = profile
with a lower level of consciousness).
Bold type denotes significant differences among transition probabilities.
* Items impacted by educational level.
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