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Abstract: The rapid emergence of COVID-19 necessitated policy responses worldwide, focusing on
vaccination and mobility restrictions. However, studies on individual non-pharmacological
preventive measures are less common. In particular, Chile represents a unique scenario for
analyzing the adoption of preventive measures and changes amid aggressive communication and
vaccination campaigns. This study aims to provide insights into public adherence to non-
pharmacological measures in the face of diseases, using a cohort of 386 participants from 2021 to
2022. This was achieved by employing a questionnaire to measure adherence to self-care practices
and by analyzing contact tracing data from health authorities. We performed bivariate analysis and
a linear regression model. Mask-wearing in public places was the most commonly used measure
(95.9% in 2021 and 89.9% in 2022). The median adherence score increased from 18 to 19 for both
measurements, respectively. The regression model shows that women are more likely to adopt
preventive behaviors in both waves and being a young adult (30-49 years) predicted the adoption
of behavioral precautions in 2022. Adherence to preventive measures increased even with high
vaccination coverage, likely due to the epidemiological situation with the Omicron variant
circulating in 2022.

Keywords: non-pharmacological measures; preventive measures; COVID-19; Chile

1. Introduction

Combating COVID-19 has posed a significant challenge during the pandemic. Individual
preventive actions and community involvement played a crucial role in reducing transmission,
especially in early epidemic waves when vaccines were not yet available [1].

These actions included the use of personal protective equipment like masks and practicing hand
hygiene; environmental measures such as disinfection and improving ventilation, maintaining social
distancing in public places, schools closures, and imposing travel restrictions [1]. The use of
facemasks has been one of the main individual preventive practices to reduce COVID-19
transmission [2,3] . Additionally, quarantine was an effective intervention to reduce virus
transmission, as demonstrated in Wuhan, where its early and strict application significantly reduced
the reported cases [4]. One study indicated a 35% reduction in COVID-19 incidence with ventilation
measures in classrooms [5], though assessing ventilation independently is complex [6]. Non-
pharmacological interventions are challenging as they require changes in personal behavior.

© 2024 by the author(s). Distributed under a Creative Commons CC BY license.
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However, a systematic review concluded that combining such measures can significantly reduce
infections and transmission of COVID-19 [7].

The implementation of these measures has varied based on the epidemiological situation of the
disease and the political guidelines of each country, as well as the public adherence to the
recommendations from authorities [8]. Adoption of preventive measures depends on the
population's knowledge [9] and individual perception of disease risk. Studies show that individuals
with low risk perception are less likely to follow preventive measures [10], while those with chronic
diseases have higher adherence to care [11].

The World Health Organization (WHO) has provided recommendations according to the
epidemiological stage of the disease. Currently, some recommendations persist due to the endemicity
and epidemic cycles of SARS-CoV-2. These WHO guidelines focus on individual health protection
and preventing the spread of the disease including maintaining a physical distance of at least one
meter, wearing masks when physical distancing is not possible and in poorly ventilated
environments, frequent handwashing, covering the mouth and nose with the elbow or tissue when
coughing or sneezing, and isolating in case of illness [12].

Upholding these preventive measures is a challenge even with the availability of vaccines [13],
due to the emergence of new SARS-COV-2 variants reducing vaccines effectiveness and the fact that
vaccination does not prevent mild infections, as well as low vaccination coverage [14,15].

Variations in adherence to non-pharmacological measures (NPMs) have been described
throughout the pandemic, due to vaccination, decreased risk perception, or pandemic fatigue [16—
18]. In Chile, the Ministry of Health followed up COVID 19 patients and their contacts during the
pandemic. A study in Chile showed a decrease in compliance with some NPMs in the post-
vaccination stage in 2021, but the 2020 measurement (pre-vaccination) was retrospective. No studies
in Chile have measured adherence to NPMs during the vaccination stage, especially with the
implementation of booster doses for the entire population. Understanding adherence to NPMs for
COVID-19is critical as evidenced by the 16% increase in SARS-CoV-2 infections in Chile in November
[19].

This research aims to explore public adherence to non-pharmacological measures (NPMs) across
two distinct stages of the COVID-19 pandemic, using a cohort from 2021 to 2022 in a country with
high vaccine coverage levels. The first stage in 2021 coincided with the completion of the basal
vaccination schedule and the circulation of the Delta variant. Conversely, the second stage in 2022
took place amidst the implementation of vaccine boosters and the circulation of the Omicron variant.
(November 2021 and April-May 2022).

The analysis of behavioral changes over time and the identification of factors that influence
compliance with NPMs provide a deeper understanding of how individuals respond to health crises
like the COVID-19 pandemic. This study is particularly relevant in the context of vaccine rollouts and
booster implementations, as it highlights the ongoing importance of NPMs even in the presence of
pharmacological interventions. The findings from Chile, which has closely followed WHO
recommendations and achieved high vaccination rates, offer a unique perspective on the
effectiveness of various strategies. Understanding these dynamics is crucial not only for managing
the current pandemic, but also for preparing for future health emergencies. By learning from these
patterns of adherence, we can develop more effective approaches to prevent and mitigate the impact
of new disease outbreaks, ensuring a more resilient public health response in the future.

2. Materials and Methods

We followed 386 individuals aged 7 and older who participated in three seroprevalence studies
against SARS-CoV2 between 2020 and 2022 in two Chilean cities: Talca and Coquimbo - La Serena.
Self-care measures were assessed in the second (November 2021) and the third round (April-May
2022) using the same core questionnaire in both rounds. Epidemiological characteristics in these two
years were different (Figure 1). The questions included frequency of (a) hand washing; (b) avoiding
handshakes, kisses, or hugs; (c) ventilating the environment where you are; (d) mask usage in public
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or enclosed places less than 1 meter apart. In addition, three other questions were used differently in
each round to capture different stages of the recommendations defined by the health authority.

To describe the result, the following scoring was considered for the answers: never=0 points;
rarely=1 point; frequently=3 points, and always=4 points. The total score was evaluated continuously
with central tendency and position measures. Cut-off points were established to compare both
rounds: 14 as a low level, 15-19 points as a medium level, and 20 or more as a high level. Additionally,
the difference in change between self-care measures from one round to the next was assessed.

Finally, after analyzing the response variable for both rounds with a normality test, non-
parametric bivariate analysis was performed: Wilcoxon rank-sum (Mann-Whitney) test for
categorical variables, and Kruskal-Wallis for variables with three or more categories. Additionally,
we evaluated whether there was contact from the health authority for isolation following a COVID-
19 diagnosis and quarantine for being a close contact across the three study rounds.
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Figure 1. Epidemiological characteristics of COVID-19, Chile 2021-2022.

3. Results

In our sample, 52.3% were residents of Talca and 67.4% were women. The median age was 49
years (IQR=33-64). 85.8% were covered by public health insurance, and 9.6% identified as belonging
to an ethnic group. 53.3% of people aged 18 and over completed secondary education and 22.2% have
completed professional education.

During the 2021 evaluation, 35 individuals received a positive COVID-19 diagnosis and 88 in
2022. Health personnel contacted 94.3% in 2021 and 81.8% in 2022 to assess isolation status. The cases
not contacted in 2021 were mainly women and residents of Talca. In 2022, cases not contacted were
predominantly women, people between 30 to 39 years old, and residents of Coquimbo-La Serena.
There were no significant differences for these variables in the follow-up of COVID-19 cases in both
years.

Among the participants who were advised to remain in quarantine for being in contact with a
COVID-19 positive case 83.0% were contacted by health personnel to assess quarantine compliance
in 2021 and 33.3%. in 2022. Contacts not reached out in 2021 were mainly men, individuals with basic
education, and residents of Coquimbo-La Serena. In 2022, most contacts not reached out were also
men, people between 30 to 49 years old and over 60 years old, also residents of Coquimbo-La Serena.
In both rounds, there were no significant differences for these variables in the monitoring of COVID-
19 contacts.

Table 1 presents the frequency of preventive NPMs, total and separated according to diagnosis
of COVID-19. In 2021, the prevention practices that participants indicated they "always" performed
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were wearing masks in public places (95.9%), complying with step-by-step mobility restrictions
(95.1%), and adhering to curfew (94.6%). For the 2022 assessment, it was also wearing masks in public
places and wearing masks in public with people outside the household (90.7% and 89.9%,
respectively).

Table 1. Frequency of preventive measures adopted by people, total and separated according to
diagnosis of COVID-19, years 2021 and 2022, Coquimbo region, Chile.

Preventive Year 2021 Year 2022
measures COVID-19 positive COVID-19 positive
n % n % P n % n % P
value value
Always 274 71 25 9.1 1 392 75.7 68 23.3 0.883
Frequency of Often 101 262 9 89 81 21 18 222
handwashing Rarely 1 29 1 91 13 34 2 154
Never 0
F Always 234 61.4 18 7.7 0,33 227 59 51 22.5 0.805
requency of
avoiding Often 99 26 9 91 90 234 21 233
handshakes, Rarely 37 97 6 162 4 114 12 273
kisses, or hugs Never 11 28 1 91 2% 62 4 167
Always 324 842 31 9.6 0.09¢ 339 878 69 204 0.006
ventilating Rarely 5 39 1 67 9 23 5 556
Never 1 0.3 1 100 1 0,2 0 0
Always 370 95.9 32 8.7 0.092 346 89,9 78 22.5 0.935
Frequency of Often 14 36 2 143 33 86 8 242
mask use in public
places Rarely 2 0.5 1 50 6 1,6 1 16.7
Never 0 0 0 0
Frequency of Always 213 55.3 15 7 0.39 349 90,7 77 22.1 0.627
mask use with Often 9 234 11 122 29 75 8 276
people outside of
household Rarely 56 14.6 6 10.7 7 1,8 2 28.6
members Never 26 6.8 3 11.5
Always 365 946 33 9 0.681
Compliance with Often 14 3.6 2 14.3
curfew Rarely 5 1.3
Never 2 0.5
Always 367 95.1 32 8.7 0.059
Compliance with Often 13 3.4 1 77
mobility
restrictions Rarely 3 0.8 0 0
Never 3 0.8 2 66.7
Always 287 74.6 62 21.6 0.648
Physical Often 74 192 21 284
distancing of at
least 1 meter Rarely 17 4.4 4 235
Never 7 1,8 1 14.3

However, the measures with lower levels of high compliance were wearing masks with people
outside the household (55.3%) and avoiding greetings with handshakes, kisses, or hugs (61.4%), the
latter also having the lowest frequency for 2022 (59%). The only measure that was individually related
to the COVID-19 diagnoses was the ventilation of closed spaces (p=0.006), people who rarely
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ventilated spaces presented the disease in a higher proportion, compared to those who ventilated
frequently or often.

Figure 2 represents the changes experienced by people followed from one year to the next,
concerning the adoption of non-pharmacological preventive measures for the spread of COVID-19.
We observed that the most used measure was the use of masks in public spaces, and it was also the
one that showed the least change in the second evaluation. Then follows ventilation of closed spaces,
whose variation in the second year indicates that people who always ventilated changed their
behavior towards frequently and a greater number of those who ventilated frequently or rarely
moved to always ventilate. Hand washing presents a pattern in which people who always did it
switched to washing their hands frequently, many of those who did it frequently continued doing it
or started always washing their hands in the second measurement.

Even a certain number of people who rarely washed their hands in 2021 started to always do so
in 2022. The use of masks with people outside of household members presents an interesting pattern,
given that a low proportion of people lower their level of use in the second year and a relatively high
proportion of people increase their level of use in the second evaluation, from frequently, rarely and
even from never to always. Finally, regarding the way of greeting, it is the measure that presents the
greatest variety of changes from one year to the next, minimally altering the frequencies of the
categories between one year and the next.
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Figure 2. shows the evolution of preventive measures adopted by the population followed from 2021
to 2022. Pink represents “always”, green is “frequent”, light blue is “rarely”, and purple is “never”.
Air: ventilating closed spaces; Greet: avoiding handshakes, kisses, or hugs; Hands: washing hands;
Mask 1: using a mask in public spaces and Mask 2: mask use with people outside of household
members.

Regarding the score of preventive practices, significant differences were observed in 2021
according to the city, given that the city of Coquimbo-La Serena presented a lower median score for
preventive practices; in the 2022 evaluation, the score improved, equaling Talca. Similarly, in the
se2021 assessment, men were observed with a lower median score, which subsequently increased
and equaled that of women. For both years, it was observed that the age groups of 7-19 and 20-29
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years presented lower scores in relation to the other ages. In 2022, the age groups under 49 years old
increased the score, however, in those over 50 years old, no changes in the median were observed. In
2021, a higher score was observed in people who had overweight and obese BM], that situation was
not present in 2022 where the score is equal. In both years a higher score was observed in those with
some comorbidity. Likewise, differences were observed depending on the dose of vaccine
administration for each round. For the 2021 measurement, having administered a booster indicated
a higher score, however, for the 2022, it was observed (except for the unvaccinated), that the more
doses of vaccine the score was higher. For further details, see Table 2.

The results of the multiple linear regression model are presented in Table 3. The factor that
predicted preventive practices in the 2021 assessment was gender. Women scored 0.61 points higher
than men on average. In the subsequent evaluation, the preventive measures score was solely
explained by age, where individuals aged 30-49 years exhibited the highest scores. This difference
was more pronounced when compared to other age groups, especially those aged 50-59 years.

Table 2. Bivariate analysis of preventive measures score and sociodemographic and health factors.
Follow-up from 2021 to 2022. Coquimbo region, Chile.

Year 2021 Year 2022
Variable n Median RIC P-value n Median RIC P-value
City Coquimbo 184 18 17-19  0.0012 184 19 18-20 0.5432
Talca 202 19 17-20 202 19 18-20
Gender Male 126 18 17-19  0.0268 126 19 17-20  0.0507
Female 260 19 17-20 260 19 18-20
Health Public Insurance 313 18 17-20 0569 313 19 18-20  0.178
Insurance Private Insurance 52 18  17-19.5 52 20 18-20
Age 7-19 42 17 16-19  0.0001 42 18 16-19  0.0001
20-29 41 17 16-18 41 18 17-20
30-49 111 19 18-20 111 20 18-20
50-69 67 19 17-20 67 19 18-20
70 and above 125 19 17-20 125 19 18-20
Ethnicity No 360 19 1720 0.103 360 19 18-20 0.5572
Yes 26 18 16-19 26 19 17-20
Elementary and lower 52 19 18-20 05707 52 19 18-20 0.3823
Education at age
Secondary 187 18 17-20 187 19 18-20
18 or older
(n=351) Technical 34 185  18-20 34 20 18-20
Professional 78 19 17-20 78 19 18-20
In-person work  |[No 99 19 17-20  0.3041 195 19 18-20  0.0282
(n=386) Yes 287 18 1720 191 19 1720
Healthcare No 179 18 17-20  0.4087 179 19 17-20  0.7504
worker (n=191)  yes 12 19 1820 12 195 1820
Episodes of No 237 18 17-20  0.8021 209 19 18-20  0.086
illness (n=386)  yes 149 18 17-19 177 19 1820
1 98 18 17-20 0.4446 84 19 18-20  0.989
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Year 2021 Year 2022
Variable n Median RIC P-value n Median RIC P-value
Number of
episodes (n=177) |2 or more 51 19 18-20 93 19 18-20
COVID diagnosis[No 351 19 17-20  0.2769 298 19 18-20 0.6651
(n=386) Yes 35 18 17-19 88 19 18-20
Symptomatology [No 211 19 17-20 0.1778 19 18-20 0.1284
(n=386) Yes 175 18 17-19 19 18-20
Malnourished 18 19 17-20  0.2986 19 18-20 0.4567
Body mass index [Normal 95 18 16-20 19 18-20
(n=359) Overweight 135 19 17-20 19 18-20
Obesity 111 19 17-20 20 18-20
Comorbidity No 153 18 17-19  0.0226 153 19 17-20  0.0403
(n=386) Yes 233 19 17-20 233 20 18-20
No 283 19 1720 0.2362 283 19 18-20  0.4109
Tobacco (n=386)
Yes 103 18 17-20 103 19 17-20
No 13 18 17-19  0.0001 6 20 20-20 0.0012
Basal scheme (1 or 2
Vaccine dosage |doses) 191 18 17-19 28 18 17-19
(n=386) Basal scheme + 2
boosters 182 19 18-20 213 19 18-20
Basal scheme + 1 booster 139 20 18-20
Table 3. Multiple linear regression model of the preventive practices score in the follow-up from 2021
to 2022. Coquimbo region, Chile.
Variables 2021 2022
Coefficient p-value IC95% Coefficient p-value 1C95%
City Coquimbo - La Serena Ref. Ref.
Talca 0.18 0.395 -0.24-0.62  -0.002 0.986 -0.33- 0.33
Gender Male Ref Ref
Female 0.61 0.004 0.19-1.02 0.38 0.031  -0.03-0.75
Age 7-19 ref Ref
20-29 -0.57 0199 -1.44-030 -0.08 0.824  -0.81- 0.65
30-49 0.42 0284  -0.35-1.18 0.86 0.009 0.22-1.51
50-69 0.05 0910 -0.80-0.90 0.66 0.073  -0.06-1.37
70 and above 0.28 0535 -0.60-1.16 0.67 0.075 -0.06- 1.41
Malnourished Ref Ref
Body Mass Normal -0.37 0.438 -1.33-0.58 0.64 0.118 -0.16-1.43
Index Overweight 0.08 0.874 -0.86-1.01 0.46 0.253 -0.33-1.25

Obesity 0.21 0.666 -0.75-1.18 0.68 0.093 -0.11- 1.49
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Comorbidity No Ref
Yes 0.11 0.621  -0.34-0.58 0.14 0.445 -0.24- 0.53
In-person No Ref. Ref
work Yes -0.01 0.955 -0.43-040 -0.26 0.134  -0.61- 0.08
COVID-19 No ref. Ref
Yes -1.12 0.559 -0.53-0.29 -0.18 0.273  -0.53-0.15
No Ref. Ref.
Basal scheme (1 or 2
-0.63 0.328 -1.90-0.64 -0.93 0.445 -2.24- 0.53
Vaccine doses)
Basal scheme + 2 boosters ~ 0.003 099  -1.31-1.32 -1.03 0.196 -2.61-0.54
Basal scheme + 1 booster -0.79 0323 -2.37-0.78

4. Discussion

The score of adherence to non-pharmacological measures (NPMs) recommended against SARS-
CoV-2 increased from 2021 to 2022. Being a woman was associated with a higher score in preventive
behaviors at both time points, and, for 2022, being a young adult (30-49 years) was predictive of the
use of NPMs. Conversely, the proportion of COVID-19 cases isolated by the health authority
decreased from 94.3% in 2021 to 81.8% in 2022.

In our study, 46.1% of participants improved their adherence to preventive measures during the
pandemic period, while 29% maintained them. A study conducted in Thailand found that, upon the
implementation of vaccination, adherence improved by 12-18% in social activity avoidance, physical
distancing, and hand washing (in 2021 and 2022), which is lower than in our study. Moreover, the
proportion of individuals who maintained preventive measures was 70-90%, higher than in our study
[20]. Another study in Israel showed that mask usage was maintained at 75.7%, and social
distancing at 48.8%. However, the proportion showing improvement was only 3.2% for mask use and
4.3% for social distancing [21]. Unlike the studies mentioned above, our study did not specifically
hypothesize changes in adherence due to vaccination, as the first measurement of preventive
behavior was conducted in 2021 when basal scheme coverage was at 80%. In 2022, coverage of the
basal scheme exceeded 90%, and 60% of the population received one or two boosters. Thus, we
observed that despite the increase in vaccination coverage, adherence to preventive measures was
higher, similar to findings reported in the Wright et al. study in the United Kingdom [22].

On the one hand, several studies have indicated that non-pharmacological measures reduced
the incidence of COVID-19 [23,24]. In contrast, between the two periods in which we measured
adherence to non-pharmacological measures (NPMs), the incidence of COVID-19 reported by the
Chilean Ministry of Health increased[25-27]. This increase could be attributed to the arrival of the
Omicron variant in Chile in December 2021, noted for its rapid transmissibility and mutational
capacity, which is associated with a potential for immune escape [28]. It quickly became the dominant
circulating variant [29]. In this context, the increased risk perception among the Chilean population
may have contributed to greater adherence to the preventive behaviors reported in this study,
especially since the study was conducted during a new epidemic wave.

Mask use in public places was the behavior with the highest adherence in both 2021 (95.9%) and
2022 (90.7%). Indeed, some studies have found that mask use is the measure with the highest
adherence [8,15]. One study reported a mask use proportion of 81.9% between 2020-2022 and also
noted an increase in the likelihood of its use when mandatory [30]. Although it was the measure with
the highest adherence, we observed a slight decrease in the proportion of use by 2022, differing from
Petherick et al., who reported an increase in adherence to mask-wearing over time. However, their
study was conducted in the first year of the pandemic when awareness was higher [17]. Additionally,
when analyzing the relationship between preventive measures and having contracted COVID-19,
ventilating the home was the only measure that showed a statistically significant association, but only


https://doi.org/10.20944/preprints202401.0742.v1

Preprints (www.preprints.org) | NOT PEER-REVIEWED | Posted: 9 January 2024 doi:10.20944/preprints202401.0742.v1

in 2022. Those who ventilated less frequently had a higher proportion of the disease [17]. This
reinforces the notion that air is a mode of transmission of this disease, making this behavior effective
in preventing COVID-19 [31]. Avoiding greetings with handshakes, kisses, or hugs remained with
low adherence compared to the other measures asked, at both times of the survey, which may be due
to cultural practices in Chile. A study in Ethiopia showed a similar proportion to the second wave of
our study (53.8%) [32].

In both series of this study, women were the key explainers of the score for non-pharmacological
measures (NPMs), exhibiting higher adherence than men. Regarding the adoption of protective
masks and attitudes towards respiratory epidemics, a pre-COVID-19 study found that women were
more inclined to adopt NPMs such as wearing masks, washing hands, and avoiding public
transportation [13]. Gender, followed by age, had a strong association with mask use [33]. Studies
from various countries have demonstrated that men adhere less to preventive behavior, being less
likely to use face masks, wash their hands, and more likely to breach rules of physical distancing and
isolation [34]. In our study, during the first measurement, adults (over 30 years of age) had the best
score; in the second measurement, all age groups under 50 years improved their score, with the best
score observed in adults aged 30-49 years. This change in preventive behavior has been indicated in
other studies as well [34]. This could be attributed to the fact that this demographic is more likely to
be working and commuting, hence more aware of the importance of health precautions.

In the bivariate analysis, we found significant differences between cities; in 2021, Coquimbo
presented a lower score than Talca. This may be due to structural determinants of health such as
poverty; La Serena/Coquimbo has an 11.8% income poverty rate, while Talca has 8% [35]. These
factors could affect the ability to purchase masks and necessitate working outside the home.
Additionally, having comorbidity was significantly associated with higher adherence to NPM, likely
due to an increased perception of disease risk [36], similar to a U.S. study showing that adults with
comorbidities were more likely to adhere to preventive measures [11]. Lastly, those who complied
with the administration of more vaccine doses than the current recommendation were always more
adherent to preventive measures, demonstrating a coherent attitude towards prevention [37,38]. A
high proportion of COVID-19 cases and contacts were followed up in both 2021 and 2022 by the
health authority. Although it was lower in 2022, probably due to the 2 to 3 times higher frequency of
COVID-19 cases [25-27], prioritizing case follow-up over contacts [39]. In January 2022, the Chilean
Minister of Health delegated the responsibility for contact tracing to individuals with COVID-19 [40].

The limitations of this study include that preventive behaviors were self-reported and may be
affected by recall and social desirability bias, although interviewers were trained to minimize it. The
strengths of this study include a population-based sample with an adequate response rate (63%),
allowing for the follow-up of participants under fluctuating epidemic conditions.

5. Conclusions

Public health measures intended to minimize the spread of infectious diseases are essential, even
in the presence of vaccination. Mask-wearing was the most utilized measure, characterized by high
acceptability and relatively low cost compared to vaccines. Health authorities should improve
adherence among the population, with special priority given to those less likely to adhere.
Encouraging men and young people to adhere to preventive measures should be emphasized in risk
communication strategies. Preventive measures, particularly air ventilation, should be promoted for
all airborne diseases. Simultaneously, it is necessary to continue research to better understand the
factors that predict and enhance adherence to preventive behaviors.
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