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Objectives: We quantified adherence to COVID-19 preventive measures and explored associated factors, after the first and during the second Swiss epidemic waves.
Methods: With an observational cohort study in a representative sample of individuals aged 15 years and more, we analysed the association between self-reported adherence to COVID-19 preventive measures (respect of simple hygiene rules; respect of social distancing rules; wearing a mask) and socio-demographic factors, the existence of a chronic disease, and the existence of a previous confirmed COVID-19 episode.
Results: Highest adherence was to simple hygiene rules, followed by social distancing rules and mask wearing, with a slight decrease for simple hygiene rules and a strong increase for mask wearing between visits. Men were significantly less likely to respect simple hygiene rules and wear a mask in public. Participants aged 65 years and more (versus 25–64 years) and those with at least one chronic disease (versus none) were two times more likely to respect social distancing rules and wear a mask.
Conclusion: Adherence to social distancing rules and mask wearing was rather poor, especially compared to other countries.
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INTRODUCTION
From the beginning of the Coronavirus Disease 2019 (COVID-19) pandemic, public health authorities have widely recommended several specific preventive measures, such as washing hands, social distancing and mask wearing. These interventions have proven to be partly effective in reducing the transmission of common respiratory viruses [1–3], including severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) [2, 4]. Adherence to preventive measures by the population is important to reduce the spread and burden of COVID-19. Studies on preventive behaviours in different geographical areas and age groups of the population are crucial to understand social and cultural factors associated with non-adherence to target public health interventions in the population during the course of the pandemic, as well as to help preparing future outbreaks.
Studies were conducted in several countries to assess adherence to COVID-19 preventive measures [5–8]. However, these studies did not use a representative sample of the population. Few population-based studies were conducted on COVID-19 preventive behaviours so far [9–15]. One nationally representative survey administered to 5009 adults in the United States looked at the difference in COVID-19 preventive behaviours between rural and urban areas, finding that rural residents were less likely to follow preventive health measures [10]. Another population-based study, conducted in Hong Kong, looked at the association between social capital and preventive behaviours during the COVID-19 pandemic and reported that lack of perceived sense of community belonging was associated with decreased odds of preventive behaviours [9]. In Switzerland, a population-based online survey of individuals aged between 15 and 79 years was conducted to monitor and analyse preventive behaviours (social distancing, mask wearing, vaccination and the use of the SwissCovid app), and especially to understand how perceived social norms of preventive behaviours evolved during the COVID-19 pandemic [16]. However, no data was collected on simple hygiene rules and around the first epidemic wave. Another study analysed adherence to COVID-19 hygiene and social distancing rules among adolescents during the first epidemic wave in Switzerland [17]. There is a lack of studies assessing adherence to COVID-19 preventive measures at different time-points, allowing monitoring changes in adherence between the beginning of the pandemic and the subsequent epidemic waves.
We carried out an observational cohort study in a representative sample of adolescents and adults in the Canton of Vaud, Switzerland. The aim of this analysis was to quantify self-reported adherence to individual COVID-19 preventive measures, namely the respect of simple hygiene and social distancing rules, as well as wearing a mask in public, within the specific setting of the Canton of Vaud, and explore factors associated with adherence, after the first and during the second Swiss epidemic waves.
METHODS
Study Population and Design
The present study is part of a seroepidemiological repeated cross-sectional study of SARS-CoV-2 infection (SérocoViD) conducted in the Canton of Vaud (French-speaking region of Switzerland, 806,088 inhabitants on December 31, 2019). Participants of the first survey aged 15 years and more were followed up for a second survey. Here, we present the study design and the results of this cohort of individuals aged 15 years and more from the first two surveys of SérocoViD. The baseline (first survey) and follow-up (second survey) visits took place, respectively, after the first (3 May and 7 July 2020) and during the second Swiss epidemic wave (20 October and 12 December 2020).
The SérocoViD study is part of the nationwide research program, called «Corona Immunitas» of the Swiss School of Public Health (SSPH+), which is aimed at determining the development of SARS-CoV-2 immunity in Switzerland. The program delivers epidemiological data to support health authorities in deciding about the appropriate and effective measures to protect the population and to try mitigating the magnitude of further waves of infection, in order to avoid overloading the Swiss health care system (www.corona-immunitas.ch I www.ssphplus.ch) [18].
For the baseline visit, participants were selected from the official population registries by the Federal Office of Statistics, using a Poisson sampling, while stratifying by age groups: 15–19 years, 20–39 years, 40–64 years, 65–74 years, 75 years and more. Exclusion criteria included institutionalized individuals, individuals without their capacity of giving consent, diplomats and asylum seekers. We obtained written informed consent from all participants. The Ethics committee of the Canton of Vaud reviewed and approved the study protocol (2020-00887) on 24 April 2020. We invited all participants of the baseline survey to a follow-up visit.
Recruitment Procedures
Initially, sampled participants were contacted by postal mail (with, respectively for the baseline and follow-up visit, up to three and two reminders by letter). In addition, for the baseline visit, whenever a phone number was available (i.e., in ∼60% of the cases) participants were called by study staff. In the invitation letter, we asked participants to register online on the study website and to complete the study questionnaires. Then, participants could arrange a study visit at a chosen date and time, in one of the four study sites. For the follow-up visit, there was only one study site. In order to prevent a possible participation bias from participants with a lower digital literacy, all participants had the option to complete the study questionnaires during the visit with the help of a study nurse. In addition, and upon request, we offered a home visit to participants defined on medical grounds as particularly vulnerable to COVID-19.
Data and Biological Material Collection
Questionnaires included the following topics: age, gender, current occupation, profession, working sector, change of working conditions, and school year/type of study for children and adolescents; place of residence and people living in the same household; comorbidities, medication, height/weight, pregnancy; COVID-19 specific information: specific symptoms, hospitalizations, testing, isolation and quarantine, suspected and confirmed family members/close persons COVID-19 cases; risk behaviours: following hygiene rules and physical distancing, meeting other people, utilization of masks, self-isolation, self-quarantine of household contact. We built questionnaires using REDCap [19]. For the follow-up visit, questionnaires slightly differed from the baseline visit, to ensure interoperability with the Corona Immunitas national project. Differences relevant for the analysis are explained in Supplementary Text S1.
In order to determine the serological status of the participants, whole blood was collected from venepuncture. In case of a refusal or failure of the venepuncture in individuals aged 14–18 years at baseline, capillary blood from finger prick was collected as an alternative. Whole blood was stored at room temperature and centrifuged within 1 hour from collection. Serum was stored at −20°C for a maximum of 7 days and then at −80°C until serology was performed. We measured anti-SARS-CoV-2 immunoglobulin G (IgG) and A (IgA) antibodies targeting the spike (S) protein in its native trimeric form using a Luminex immunoassay, which was developed by the Lausanne University Hospital (CHUV) in collaboration with the École Polytechnique Fédérale de Lausanne (EPFL) [20]. In the present study, we defined a positive serological result as either IgG and/or IgA positive result.
Preventive Measures
The main outcome measure was the level of adherence to COVID-19 preventive measures, which included: 1) respect of simple hygiene rules, 2) respect of social distancing rules, and 3) wearing a mask in public. Each of these were coded into a binary dependent variable. We analysed the association between self-reported adherence to these preventive measures and socio-demographic factors (age, gender, education), the existence of a chronic disease, and the existence of a previous confirmed COVID-19 episode.
Covariates
We included the following covariates in the multivariable analyses: age (15–24 years; 25–64 years; 65 years and more), gender (man; woman; other), education level (no education, lower secondary or less; upper secondary; tertiary), and chronic disease (none; one or more).
Statistical Analyses
We used a McNemar test to assess the difference in adherence to preventive measures between baseline and follow-up visits. We conducted, for each visit, bivariate analysis to measure the association between categorical independent variables and the three binary preventive measures using weighted Chi-square tests. We performed, for each visit, weighted multivariable logistic regression models to measure the strength of the association between independent variables of interest (gender, age at baseline, education, chronic disease) and each of the three binary preventive measures, taken one-at-a-time, as the dependent variable of interest. We calculated adjusted odds radio (aOR), 95% confidence interval (CI) and p-values for each independent variable. Statistical analyses were performed with R [21]. The significance level was set at 0.05.
RESULTS
Characteristics of Participants
Of 1501 individuals eligible to participate initially (Figure 1), 494 took part in the baseline visit (32.9%) between 3 May and 7 July 2020. Of 493 individuals eligible for the follow-up visit, 410 participated (83.2%) between 20 October 2020 and 12 December 2020, and had thus both visits (Supplementary Figure S1).
[image: Figure 1]FIGURE 1 | Participation flow chart (SérocoViD study, Vaud, Switzerland, 2020).
At baseline, most of the 494 participants were women (54.5%) and aged between 25–64 years (68.6%) (Table 1). Ninety-five participants (11.4%) were aged between 15–24 years and 178 (20.0%) were aged 65 years or older. The proportion of participants with lower secondary education or less was 8.5%, whereas it was higher in higher education levels (42% with upper secondary education and 49.6% with tertiary education). There were 171 (31.3%) participants who reported having at least one chronic disease, 109 (24.6%) who were current smokers, and 207 (44.2%) who were overweight or obese. One (0.1%) participant had experienced at least one confirmed COVID-19 episode. The prevalence of self-reported adherence to preventive measures was 79.7% for always respecting simple hygiene rules, 60% for always respecting social distancing rules, and only 13.3% for always wearing a mask in public. Forty-seven (10.5%) had a positive serological result.
TABLE 1 | Participants’ characteristics at baseline and follow-up (SérocoViD study, Vaud, Switzerland, 2020).
[image: Table 1]Participants’ characteristics and reported adherence to preventive measures were similar between both visits, except for the measure of always wearing a mask in public, which was more frequently respected at follow-up (13.3% at baseline versus 55.5% at follow-up). At follow-up, 60 (17.2%) participants had experienced at least one confirmed COVID-19 episode and 57 (16.9%) had a positive serological result.
We report the principal baseline characteristics of participants and non-participants to the follow-up visit in Supplementary Table S1. There was no difference in participation according to characteristics, except for weight status.
Change in Adherence to Preventive Measures Over Time
Out of 405 participants, 325 (79.9%) reported always respecting simple hygiene rules at baseline and 299 (73.5%) at follow-up (p = 0.011). Out of 406 individuals, 63 (13.0%) reported always wearing a mask in public at baseline, compared to 235 (55.4%) at follow-up (p < 0.001). The proportion of participants who declared always respecting social distancing rules was similar at baseline (60.8%) and follow-up (60.3%).
Risk Factors for Adherence to Preventive Measures
Adherence to preventive measures according to gender at baseline and follow-up are shown in Figure 2. The proportion of women who reported always respecting simple hygiene rules at baseline was significantly higher than that of men (83.6% versus 75.2%, p = 0.045). The difference was even more significant at follow-up (83.2% versus 61.1%, p < 0.001). Men and women reported similar adherence to social distancing rules or mask wearing in public at baseline and at follow-up.
[image: Figure 2]FIGURE 2 | Adherence to preventive measures according to gender at baseline and follow-up (SérocoViD study, Vaud, Switzerland, 2020).
The proportion of participants who respected social distancing rules was significantly higher in older age groups, at both baseline and follow-up (Figure 3). There was no significant association between age groups and the respect of simple hygiene rules. Older participants more frequently reported to always wear a mask in public at baseline compared to younger individuals (29.0%, 9.5%, and 8.5%, p < 0.001, for 65 years and more, 25–64 years and 15–24 years, respectively).
[image: Figure 3]FIGURE 3 | Adherence to preventive measures according to age at baseline and follow-up (SérocoViD study, Vaud, Switzerland, 2020).
We found no association of education level with the respect of simple hygiene rules, at both baseline and follow-up (Figure 4). At follow-up, the respect of social distancing rules was significantly higher among participants with higher education levels than among other education categories. Participants with lower education levels reported to more frequently wear a mask in public at baseline (22.3%, 95% CI 10.4–34.1) compared to those with upper secondary (16.7%, 95% CI 11.4–22.0) and tertiary education level (8.4%, 95% CI 4.6–12.2).
[image: Figure 4]FIGURE 4 | Adherence to preventive measures according to education level at baseline and follow-up (SérocoViD study, Vaud, Switzerland, 2020).
Compared to participants with no chronic disease, the proportion of participants with at least one chronic disease who respected simple hygiene rules tended to be higher at baseline and was significantly higher at follow-up. The proportion of participants with at least one chronic disease who respected social distancing rules was also significantly higher compared to those without, both at baseline and follow-up. This was also true for wearing a mask in public (Supplementary Figure S2).
We did not include the variable “previous confirmed episode of COVID-19” as a covariate in the multivariable analysis because only one person met this criteria at baseline (Supplementary Figure S3).
In multivariable analyses including gender, age, education, and chronic disease as covariates (Table 2), men were less likely to respect simple hygiene rules compared to women, both at baseline and follow-up (aOR 0.56, 95% CI 0.33–0.96 and aOR 0.30, 95% CI 0.17–0.51, respectively). Men were less likely to wear a mask in public compared to women at both baseline and follow-up, but this was only statistically significant at follow-up (aOR 0.55, 95% CI 0.35–0.87). Participants aged 15–24 years were significantly less likely to respect social distancing compared to those aged 25–64 years at both visits (aOR 0.29, 95% CI 0.16–0.55 and aOR 0.33, 95% CI 0.14–0.79, respectively). At baseline, participants aged 65 years and more were two times more likely to respect social distancing rules and to wear a mask, compared to those aged 25–64 years. Participants reporting at least one chronic disease were approximatively two times more likely to respect social distancing rules (at follow-up) and wear a mask (at both visits) compared to those having no chronic disease. Education level did not show an association with any of the preventive measures.
TABLE 2 | Multivariable analysis of participants’ adherence to preventive measures at baseline and follow-up (SérocoViD study, Vaud, Switzerland, 2020).
[image: Table 2]DISCUSSION
The present study provides insights into adherence to COVID-19 preventive measures in Switzerland at the very beginning of the pandemic. In this population-based sample, we found that adherence to the main preventive measures recommended by public health authorities was highest for simple hygiene rules, followed by social distancing rules and mask wearing, with a slight decrease for simple hygiene rules and a strong increase for mask wearing, during the second epidemic wave compared to right after the first wave of the COVID-19 pandemic.
Adherence to simple hygiene practices was even higher in other countries than in our survey, with 86% in the United Kingdom [13], 98% in Saudi Arabia [11], approximately 89% in the United States (with no difference between rural and urban areas) [10, 14], 90% in Spain [15], and more than 92% in Hong Kong [9]. High level of adherence in some of these countries could be explained by the previous epidemics of MERS in Saudi Arabia [22] and SARS in Hong Kong [23], as suggested by Alkahldi and al [11]. In Hungary, 89% of the population declared washing hands when arriving at home and 69% while outside home [12]. Preventive measures considered as simple hygiene practices were similar between these studies, except for the one conducted in Saudi Arabia, in which mask wearing was included in the category of simple hygiene practices. All of these studies used a representative sample of the adult population aged 18 years and more. The study in Hong Kong also included adolescent participants aged 15 years and more, which makes it more similar to our study. However, apart from differences in characteristics of the study populations, social, cultural, economic and historic factors may also explain differences in adherence to preventive measures.
In our study, only approximately 60% of the population declared respecting social distancing, regardless of the time period. This is consistent with another population-based Swiss survey in individuals aged between 15 and 79 years, which has been monitoring adherence to some preventive measures weekly since September 2020, right before the second Swiss epidemic wave [16]. The proportion of the population reporting practicing social distancing varied across different countries with 45% in the United Kingdom [13], 40% in Hungary [12], 85% in Spain [15], approximately 89% in the United States (with no difference between rural and urban areas) [10], and 98% in Saudi Arabia [11]. These studies all used a representative sample of the adult population and social distancing categories included similar types of measures.
The proportion of the population who reported wearing a mask in public increased significantly between the two visits of our study, which can be explained by mask wearing being mandatory in a range of indoor spaces during the second epidemic wave in Switzerland, whereas it was not during the first epidemic wave. However, despite mask wearing being mandatory, only half of the population strictly adhered to this public health measure in the middle of the second epidemic wave. This is lower than what was reported by Friemel and al. in the Swiss population during the same period of our follow-up survey [16]. In Saudi Arabia, a similar proportion of the population declared wearing a mask (56%) between April and June 2020, but with no information on mask wearing recommendation at this time [11]. In addition, adherence to face masks was higher in the United States between May and June 2020, with a significant difference between urban residents (85%) and rural residents (74%) [10]. Difference between urban and rural areas can be due to risk perception being higher in crowded urban areas [24]. Face mask adherence was of 92% in Spain [15], and even higher in Hong Kong (more than 97%) between February and April 2020 [9]. However, only 20% of the Hungarian population reported to wear a mask between March and April 2020, despite good adherence to all other public health recommendations [12]. These strong differences in mask wearing across populations can likely be explained by differences in public health recommendations, and in accessibility to masks across countries, as well as by social, cultural, economic and historic influences on the meaning of mask wearing [25–28]. Indeed, before the pandemic, in most European and other Western countries, mask wearing was not a common behaviour, whereas in Asian countries, face masks were already regularly worn because of previous outbreaks and air pollution [29]. The social meaning of face masks can be influenced by actions from governments and political leaders. Messages from governments can stigmatize mask wearing (such as when associating it with the sick), or on the contrary, promote it (such as when introducing mask mandates) [30]. Mask mandates are associated with increased adherence to mask-wearing [24].
Adherence to mask wearing is often lower compared to the other main preventive measures, which could be due to negative perceptions associated with the use of face masks. Especially, in men, face masks are seen as infringing upon their independence, and in women, as uncomfortable [31].
We confirm prior studies showing that men have worse overall adherence to preventive measures than women [32, 33], including during the COVID-19 pandemic [7, 10, 12, 17, 34]. Men are less likely to practice simple hygiene rules [35, 36] and social distancing [11, 37], and to wear a mask [24, 38–40] than women. It was reported that “risk perception and health beliefs (especially perceived severity of COVID-19 related conditions)” can explain the difference in adherence to preventive measures between men and women, and that poor adherence to preventive measures and poor risk perception “may contribute to the lower life expectancies in general and the higher mortality rate due to COVID-related complications among males” [41]. It was shown that women have higher perceived risk and fear of SARS-CoV-2 infection than men, explaining why they tend to engage more in preventive behaviours [42]. Further research is needed to better understand social, relational and especially gender factors associated with non-adherence to preventive measures in men to reduce their risk of SARS-CoV-2 infection.
Adherence to preventive measures was stronger for older participants and for those having at least one chronic disease, which may be explained by both being risk factors of severe COVID-19. Older age is a strong predictor of good adherence to COVID-19 preventive measures, as reported by several studies [12, 41]. Older people are more likely to wear a mask [24] and to practice social distancing [13] than younger people. Friemel and al. also reported that adherence to face mask, social distancing, vaccination and testing in the Swiss population was higher at older age [43]. Hills and al. also reported that vulnerability to severe COVID-19 was positively associated with adherence to social distancing rules [44]. It was also shown that cancer survivors were more likely to adopt preventive measures, such as social distancing and mask wearing [45]. By contrast, a population-based study in Saudi Arabia reported lower odds of adherence to hygiene and social distancing rules in people aged 65 years and more compared to those aged between 18 and 24 years [11]. In this study, older individuals had lower risk perception (possibly related to some optimism bias [46]—the belief that the risk is low—and to religious beliefs having a stronger influence on health behaviours and perceptions in elderly people in Saudi Arabia [47]), which might explain this difference.
We found no association of self-reported adherence to preventive measures with education level. It may be that participation rate differed across education level thereby obscuring a potential true underlying association or that the overall high level of education in Switzerland compared to other countries did not allow to detect a difference in the few participants with a lower education. Several studies have indeed reported that poor adherence to COVID-19 preventive measures was associated with lower education level [5, 10]. Regarding other socio-economics factors, a positive association between lack of perceived social harmony and wearing masks was shown in people with income loss (compared to those with a gain or no change in income) [9]. However, a representative survey administered to 5009 adults in the United States found that higher income was associated with increased adherence to several preventive behaviours [10]. By contrast, a cohort study among young adults in Switzerland reported that non-adherence was higher in those with higher education or higher socio-economic status [17]. Findings about the association between education level and adherence to preventive measures are for the least contradictory.
A strength of this study is the population-based sample. Our study has several limitations, such as an overall limited number of participants. All of those studies mentioned above had larger sample sizes than our study (approximately 990–5200 participants). The low participation rate at baseline (32.9%) may affect the external validity of the results. In addition, the results may be biased due to the fact that some people could have been more likely to participate if they suspected to have been infected with SARS-CoV-2 but never had a confirmation by antigen rapid test or polymerase chain reaction (PCR). Finally, the questionnaires were slightly different between the two visits, due to time and logistic constraints.
Our study shows that adherence to simple hygiene rules was high among all groups, whereas it was relatively low regarding social distancing rules and mask wearing. Nonetheless, all three main preventive behaviours are known to be, at least partly, effective in reducing the transmission of SARS-CoV-2 [2, 4], and it reassuring to see that people at risk, older people or those with at least one chronic disease, have better adherence to social distancing rules and mask wearing than the rest of the population. Yet, public health interventions are still crucial to increase adherence in men, young individuals and those with lower education level. Community adherence to preventive measures is essential to reduce transmission of SARS-CoV-2 and protect at risk individuals.
Socio-demographics characteristics are associated with adherence, however they only partly explain adherence to preventive measures. A comprehensive review identified and summarized factors of adherence to COVID-19 preventive measures [48]. These include: “individual socio-demographic and behavioural factors, living and working conditions, COVID-19 knowledge, attitudes and risk perception, exposure to sources and information level, leisure activities, social support, trust, social norms, psychosocial well-being, socio-economic position, and the socio-economic and political context.”(48) Adherence to COVID-19 preventive measures can be increased if we understand better the perception of preventive measures and the challenges of appropriating them in daily life. Studies have shown that adherence to COVID-19 preventive measures is increased if people have adequate knowledge of how SARS-CoV-2 infection spreads, agree with mandatory mask use and perceive the situation as being at high risk for themselves or others [15], as well as believe in the effectiveness of preventive measures [49]. Several studies using the Health Belief Model also reported that factors such as perceived benefits, perceived susceptibility or perceived severity are positively associated with COVID-19 preventive behaviours, whereas perceived barriers are negatively associated with such behaviours [50, 51]. In addition, Friemel and al. reported that the use of news media as communication was associated with behaviour-related perceptions of efficacy and norms, as well as disease-related perceptions of threat; these perceptions were in turn positively associated with adherence to social distancing rules [52]. Trust in official government and social networks are also important drivers of adherence to preventive measures [53]. Therefore, better attention should be paid to individual knowledge and perceptions, as well as social, cultural and psychological factors associated with adherence and non-adherence. Involvement of communities is essential for understanding those factors; however, communities are often poorly involved in the planning and implementation of public health interventions. Community engagement approaches have proven to be effective for prevention and control of past epidemics [54]. Similarly, they should be used when managing the COVID-19 pandemic to support the implementation of preventive measures. By designing appropriate interventions, building trust and community entry, communicating risk [54], increasing public risk perceptions, knowledge and education, as well as addressing doubts and debates [55], community engagement approaches may lead to increased adherence to preventive measures. Community engagement is also essential to increase vaccine uptake [56]. People with better adherence to preventive measures are also more likely to accept vaccination [6]. In the context of the SérocoViD study, a qualitative part (SociocoViD) was developed to explore these aspects in more depth. It aimed at complementing our quantitative results, by exploring in-depth experiences of risk and protection during the pandemic and shedding light on how living conditions shaped those. It will provide further information on social, cultural and psychological factors associated with adherence.
This study offers one of the first findings on the adherence to COVID-19 preventive measures in a population-based sample in Switzerland. Despite high adherence to simple hygiene rules, adherence to social distancing rules and mask wearing was rather poor, especially compared to other countries, despite the communication strategy on public health recommendations put in place by health authorities. However, it is reassuring that high-risk individuals were strongly engaged in all three preventive measures. Qualitative research is needed to understand more finely meanings, values and norms underlying preventive behaviours. Community engagement might be used to discuss the challenges of adhering to preventive measures for concerned populations, especially men, young individuals and those with lower education level.
ETHICS STATEMENT
The SérocoViD study was reviewed and approved by the Ethics Committee of the Canton of Vaud (study protocol 2020-0088) on April 24, 2020. Written informed consent from the participants’ legal guardian/next of kin was not required to participate in this study in accordance with the national legislation and the institutional requirements.
AUTHOR CONTRIBUTIONS
AB did the statistical analyses, drafted the first version of the manuscript and prepared tables and figures. AB, SGN, MB, and VD’A designed the article, accessed the data, and contributed to the interpretation of data. SGN, MB, and VD’A conceived and conducted the study. NB, SGN, MB, and VD’A contributed to drafting sections of the manuscript. AB, NB, JD, VF, SE, MB, SGN, and VD’A, participated in the planning of the study and collection of data. JP, JD, and SGN provided support for performing statistical analyses. CR contributed to the collection of data for the SociocoViD project. NB, JD, JP, SGN, MB, and VD’A commented on drafts. All authors read and approved the final manuscript, and agreed to be accountable for all aspects of the accuracy and integrity of the manuscript.
FUNDING
This work was supported by the operating budget of the Center for Primary Care and Public Health (Unisanté), University of Lausanne, Switzerland, and by contributions of local health authorities (Department of Health and Social Action, Canton of Vaud) and the following Swiss nonprofit institutions: Leenaards Foundation, Fondation pour l’Université de Lausanne. SérocoViD is part of the national Corona Immunitas program coordinated by the Swiss School of Public Health Plus (SSPH+). Local health authorities (Department of Health and Social Action, Canton of Vaud) were involved in the design of the study, but they had no role in collection, analysis and interpretation of the data, writing of the report, nor in the decision to submit the paper for publication. Other funders had no role in study design, collection and interpretation of data, writing, and decision to submit the paper.
ACKNOWLEDGMENTS
The authors would like to warmly thank all study participants for their involvement. This study was made possible by the strong involvement of all the SérocoViD operational team.
SUPPLEMENTARY MATERIAL
The Supplementary Material for this article can be found online at: https://www.ssph-journal.org/articles/10.3389/ijph.2022.1605048/full#supplementary-material
Supplementary Figure S1 | Participation rates (SérocoViD study, Vaud, Switzerland, 2020).
Supplementary Figure S2 | Adherence to preventive measures according to the existence of chronic disease at baseline and at follow-up (SérocoViD study, Vaud, Switzerland, 2020).
Supplementary Figure S3 | Adherence to preventive measures according to previous confirmed COVID-19 episode at baseline and follow-up (SérocoViD study, Vaud, Switzerland, 2020).
REFERENCES
 1. Jefferson, T, Foxlee, R, Mar, CD, Dooley, L, Ferroni, E, Hewak, B, et al. Physical Interventions to Interrupt or Reduce the Spread of Respiratory Viruses: Systematic Review. BMJ. 10 janv (2008) 336(7635):77–80. doi:10.1136/bmj.39393.510347.BE
 2. Chu, DK, Akl, EA, Duda, S, Solo, K, Yaacoub, S, Schünemann, HJ, et al. Physical Distancing, Face Masks, and Eye protection to Prevent Person-To-Person Transmission of SARS-CoV-2 and COVID-19: a Systematic Review and Meta-Analysis. Lancet (2020) 395(10242):1973–87. doi:10.1016/S0140-6736(20)31142-9
 3. Howard, J, Huang, A, Li, Z, Tufekci, Z, Zdimal, V, van der Westhuizen, HM, et al. An Evidence Review of Face Masks against COVID-19. Proc Natl Acad Sci U S A (2021)(4) 118. doi:10.1073/pnas.2014564118
 4. Rader, B, White, LF, Burns, MR, Chen, J, Brilliant, J, Cohen, J, et al. Mask-wearing and Control of SARS-CoV-2 Transmission in the USA: a Cross-Sectional Study. Lancet Digit Health (2021) 3(3):e148–e157. doi:10.1016/S2589-7500(20)30293-4
 5. Ditekemena, JD, Nkamba, DM, Muhindo, HM, Siewe, JNF, Luhata, C, Van den Bergh, R, et al. Factors Associated with Adherence to COVID-19 Prevention Measures in the Democratic Republic of the Congo (DRC): Results of an Online Survey. BMJ Open (2021) 11(1):e043356. doi:10.1136/bmjopen-2020-043356
 6. Lang, R, Benham, JL, Atabati, O, Hollis, A, Tombe, T, Shaffer, B, et al. Attitudes, Behaviours and Barriers to Public Health Measures for COVID-19: a Survey to Inform Public Health Messaging. BMC Public Health (2021) 21(1):765. doi:10.1186/s12889-021-10790-0
 7. Faria de Moura Villela, E, López, RVM, Sato, APS, de Oliveira, FM, Waldman, EA, Van den Bergh, R, et al. COVID-19 Outbreak in Brazil: Adherence to National Preventive Measures and Impact on People’s Lives, an Online Survey. BMC Public Health (2021) 21(1):152. doi:10.1186/s12889-021-10222-z
 8. Firouzbakht, M, Omidvar, S, Firouzbakht, S, and Asadi-Amoli, A. COVID-19 Preventive Behaviors and Influencing Factors in the Iranian Population; a Web-Based Survey. BMC Public Health (2021) 21(1):143. doi:10.1186/s12889-021-10201-4
 9. Li, TW, Leechun, TM, Goodwin, R, Ben-Ezra, M, Liang, L, Liu, H, et al. Social Capital, Income Loss, and Psychobehavioral Responses amid COVID-19: A Population-Based Analysis. Int J Environ Res Public Health (2020) 17(23):8888. doi:10.3390/ijerph17238888
 10. Callaghan, T, Lueck, JA, Trujillo, KL, and Ferdinand, AO. Rural and Urban Differences in COVID-19 Prevention Behaviors. J Rural Health (2021) 37(2):287–95. doi:10.1111/jrh.12556
 11. Alkhaldi, G, Aljuraiban, GS, Alhurishi, S, De Souza, R, Lamahewa, K, Lau, R, et al. Perceptions towards COVID-19 and Adoption of Preventive Measures Among the Public in Saudi Arabia: a Cross Sectional Study. BMC Public Health (2021) 21(1):1251. doi:10.1186/s12889-021-11223-8
 12. Urbán, R, Paksi, B, Á, M, Saunders, JB, and Demetrovics, Z. Non-adherence to Preventive Behaviours during the COVID-19 Epidemic: Findings from a Community Study. BMC Public Health (2021) 21(1):1462. doi:10.1186/s12889-021-11506-0
 13. Atchison, CJ, Bowman, L, Vrinten, C, Redd, R, Pristerà, P, Eaton, JW, et al. Perceptions and Behavioural Responses of the General Public during the COVID-19 Pandemic: A Cross-Sectional Survey of UK Adults. BMJ Open (2020) 11:e043577. doi:10.1136/bmjopen-2020-043577
 14. Schneider, JA, Taylor, BG, Hotton, AL, Lamuda, PA, Ozik, J, Lin, Q, et al. National Variability in Americans’ COVID-19 Protective Behaviors: Implications for Vaccine Roll-Out. PLoS One (2021) 16(11):e0259257. doi:10.1371/journal.pone.0259257
 15. Beca-Martínez, MT, Romay-Barja, M, Falcón-Romero, M, Rodríguez-Blázquez, C, Benito-Llanes, A, and Forjaz, MJ. Compliance with the Main Preventive Measures of COVID-19 in Spain: The Role of Knowledge, Attitudes, Practices, and Risk Perception. Transbound Emerg Dis 69:e871–e882. doi:10.1111/tbed.14364
 16.Covid-Norms. Monitoring and Analyzing Preventive Behavior [Internet] (2022). Disponible sur: https://covid-norms.ch/en/.
 17. Nivette, A, Ribeaud, D, Murray, A, Steinhoff, A, Bechtiger, L, Hepp, U, et al. Non-compliance with COVID-19-Related Public Health Measures Among Young Adults in Switzerland: Insights from a Longitudinal Cohort Study. Soc Sci Medjanv (2021) 268:113370. doi:10.1016/j.socscimed.2020.113370
 18. West, EA, Anker, D, Amati, R, Richard, A, Wisniak, A, Butty, A, et al. Corona Immunitas: Study Protocol of a Nationwide Program of SARS-CoV-2 Seroprevalence and Seroepidemiologic Studies in Switzerland. Int J Public Health (2020) 65:1529–48. doi:10.1007/s00038-020-01494-0
 19. Harris, PA, Taylor, R, Minor, BL, Elliott, V, Fernandez, M, O’Neal, L, et al. The REDCap Consortium: Building an International Community of Software Platform Partners. J Biomed Inform (2019) 95:103208. doi:10.1016/j.jbi.2019.103208
 20.GGBA. A Highly Sensitive SARS-CoV-2 Serological Test Developed at CHUV [Internet] (2020). Disponible sur: https://www.ggba-switzerland.ch/en/a-highly-sensitive-sars-cov-2-serological-test-developed-at-chuv/.
 21.R Core Team. R: A Language and Environment for Statistical Computing [Internet]. Vienna: R Foundation for Statistical Computing (2013). Available at: http://www.R-project.org/. 
 22. Obied, D, Alhamlan, F, Al-Qahtani, A, and Al-Ahdal, M. Containment of COVID-19: The Unprecedented Response of Saudi Arabia. J Infect Dev Ctries (2020) 14:699–706. doi:10.3855/jidc.13203
 23. Lau, JTF, Yang, X, Tsui, H, and Kim, JH. Monitoring Community Responses to the SARS Epidemic in Hong Kong: from Day 10 to Day 62. J Epidemiol Community Health (2003) 57(11):864–70. doi:10.1136/jech.57.11.864
 24. Haischer, MH, Beilfuss, R, Hart, MR, Opielinski, L, Wrucke, D, Zirgaitis, G, et al. Who Is Wearing a Mask? Gender-Age-And Location-Related Differences during the COVID-19 Pandemic. PLOS ONE (2020) 15(10):e0240785. doi:10.1371/journal.pone.0240785
 25. Bhasin, T, Butcher, C, Gordon, E, Hallward, M, and LeFebvre, R. Does Karen Wear a Mask? the Gendering of COVID-19 Masking Rhetoric. Int J Sociol Soc Pol (2020) 40(9/10):929–37. doi:10.1108/ijssp-07-2020-0293
 26. Lynteris, C. Plague Masks: The Visual Emergence of Anti-epidemic Personal Protection Equipment [Internet]. Med Anthropol 37, 442–57. doi:10.1080/01459740.2017.1423072
 27. Lynteris, C. Opinion | Why Do People Really Wear Face Masks during an Epidemic?The New York Times [Internet] . 13 févr 2020. 
 28. Mendenhall, E. Unmasked: COVID, Community, and the Case of Okoboji by Emily Mendenhall [Internet]. Eventbrite (2022). 
 29. McEwan, C. The Social Meaning of Masks [Internet]. Geogr Dir (2020). 
 30. Ma, Y, and Zhan, N. To Mask or Not to Mask amid the COVID-19 Pandemic: How Chinese Students in America Experience and Cope with Stigma. Chin Sociol Rev (2020) 0(0):1–26. doi:10.1080/21620555.2020.1833712
 31. Howard, MC. Gender, Face Mask Perceptions, and Face Mask Wearing: Are Men Being Dangerous during the COVID-19 Pandemic?Pers Individ Dif (2021) 170:110417. doi:10.1016/j.paid.2020.110417
 32. Cowling, BJ, Ng, DMW, Ip, DKM, Liao, Q, Lam, WWT, Wu, JT, et al. Community Psychological and Behavioral Responses through the First Wave of the 2009 Influenza A(H1N1) Pandemic in Hong Kong. J Infect Dis (2010) 202(6):867–76. doi:10.1086/655811
 33. Lin, L, Savoia, E, Agboola, F, and Viswanath, K. What Have We Learned about Communication Inequalities during the H1N1 Pandemic: a Systematic Review of the Literature. BMC Public Health (2014) 14(1):484. doi:10.1186/1471-2458-14-484
 34. Okten, IO, Gollwitzer, A, and Oettingen, G. Gender Differences in Preventing the Spread of Coronavirus [Internet]. PsyArXiv (2020). 
 35. Suen, LKP, So, ZYY, Yeung, SKW, Lo, KYK, and Lam, SC. Epidemiological Investigation on Hand hygiene Knowledge and Behaviour: a Cross-Sectional Study on Gender Disparity. BMC Public Health (2019) 19(1):401. doi:10.1186/s12889-019-6705-5
 36. Simon, M, Kate, H, and Adetayo, K. The Impact of Gender and Physical Environment on the Handwashing Behaviour of university Students in Ghana. Trop Med Int Health (2012) 17:447–54. doi:10.1111/J.1365-3156.2011.02950.X
 37. Smith, LE, Amlȏt, R, Lambert, H, Oliver, I, Robin, C, Yardley, L, et al. Factors Associated with Adherence to Self-Isolation and Lockdown Measures in the UK: a Cross-Sectional Survey. Public Health (2020) 187:41–52. doi:10.1016/j.puhe.2020.07.024
 38. Arp, NL, Nguyen, TH, Linck, EJG, Feeney, AK, Schrope, JH, Ruedinger, KL, et al. Use of Face Coverings in Public during the COVID-19 Pandemic: an Observational Study. medRxiv (2020). 
 39. Rahimi, Z, Shirali, GA, Araban, M, javad, MM, and Cheraghian, B. Mask Use Among Pedestrians during the Covid-19 Pandemic in Southwest Iran: an Observational Study on 10, 440 People. BMC Public Health (2021) 21(1):133. doi:10.1186/s12889-020-10152-2
 40. Ganczak, M, Pasek, O, Duda-Duma, Ł, Świstara, D, and Korzeń, M. Use of Masks in Public Places in Poland during SARS-Cov-2 Epidemic: a covert Observational Study. BMC Public Health (2021) 2321(1):393. doi:10.1186/s12889-021-10418-3
 41. Urbán, R, Király, O, and Demetrovics, Z. Who Complies with Coronavirus Disease 2019 Precautions and Who Does Not? Curr Opin Psychiatry. Curr Opin Psychiatry (2021) 34(4):363–8. doi:10.1097/YCO.0000000000000723
 42. Yıldırım, M, Geçer, E, and Akgül, Ö. The Impacts of Vulnerability, Perceived Risk, and Fear on Preventive Behaviours against COVID-19. Psychol Health Med (2021) 26(1):35–43. doi:10.1080/13548506.2020.1776891
 43. Covid-Norms | Publications [Internet], . [cité 1 juill 2022]. Disponible sur: https://covid-norms.ch/en/publications/.
 44. Hills, S, and Eraso, Y. Factors Associated with Non-adherence to Social Distancing Rules during the COVID-19 Pandemic: a Logistic Regression Analysis. BMC Public Health (2021) 21(1):352. doi:10.1186/s12889-021-10379-7
 45. Islam, JY, Camacho-Rivera, M, and Vidot, DC. Examining COVID-19 Preventive Behaviors Among Cancer Survivors in the United States: An Analysis of the COVID-19 Impact Survey. Cancer Epidemiol Biomarkers Prev (2020) 29(12):2583–90. doi:10.1158/1055-9965.EPI-20-0801
 46. Sharot, T. The Optimism Bias. Curr Biol (2011) 21(23):R941–R945. doi:10.1016/j.cub.2011.10.030
 47. Yezli, S, and Khan, A. COVID-19 Social Distancing in the Kingdom of Saudi Arabia_ Bold Measures in the Face of Political, Economic, Social and Religious Challenges. Trav Med Infect Dis 37:101692. doi:10.1016/j.tmaid.2020.101692
 48. Shushtari, ZJ, Salimi, Y, Ahmadi, S, Rajabi-Gilan, N, Shirazikhah, M, Biglarian, A, et al. Social Determinants of Adherence to COVID-19 Preventive Guidelines: a Comprehensive Review. Osong Public Health Res Perspect (2021) 12(6):346–60. doi:10.24171/j.phrp.2021.0180
 49. Shiloh, S, Peleg, S, and Nudelman, G. Adherence to COVID-19 Protective Behaviors: A Matter of Cognition or Emotion?Health Psychol (2021) 40(7):419–27. doi:10.1037/hea0001081
 50. Karimy, M, Bastami, F, Sharifat, R, Heydarabadi, AB, Hatamzadeh, N, Pakpour, AH, et al. Factors Related to Preventive COVID-19 Behaviors Using Health Belief Model Among General Population: a Cross-Sectional Study in Iran. BMC Public Health (2021) 21(1):1934. doi:10.1186/s12889-021-11983-3
 51. Park, S, and Oh, S. Factors Associated with Preventive Behaviors for COVID-19 Among Adolescents in South Korea. J Pediatr Nurs (2022) 62:e69–e76. doi:10.1016/j.pedn.2021.07.006
 52. Friemel, TN, and Geber, S. Social Distancing during the COVID-19 Pandemic in Switzerland: Health Protective Behavior in the Context of Communication and Perceptions of Efficacy, Norms, and Threat. Health Commun (2021) 0(0):1–11. doi:10.1080/10410236.2021.1976360
 53. Baek, J, Kim, KH, and Choi, JW. Determinants of Adherence to Personal Preventive Behaviours Based on the Health Belief Model: a Cross-Sectional Study in South Korea during the Initial Stage of the COVID-19 Pandemic. BMC Public Health (2022) 22(1):944. doi:10.1186/s12889-022-13355-x
 54. Gilmore, B, Ndejjo, R, Tchetchia, A, de Claro, V, Mago, E, Diallo, AA, et al. Community Engagement for COVID-19 Prevention and Control: a Rapid Evidence Synthesis. BMJ Glob Health (2020) 5(10):e003188. doi:10.1136/bmjgh-2020-003188
 55. Tambo, E, Djuikoue, IC, Tazemda, GK, Fotsing, MF, and Zhou, XN. Early Stage Risk Communication and Community Engagement (RCCE) Strategies and Measures against the Coronavirus Disease 2019 (COVID-19) Pandemic Crisis. Glob Health J (2021) 5(1):44–50. doi:10.1016/j.glohj.2021.02.009
 56. Burgess, RA, Osborne, RH, Yongabi, KA, Greenhalgh, T, Gurdasani, D, and Kang, G. The COVID-19 Vaccines rush: Participatory Community Engagement Matters More Than Ever. The Lancet (2022) 397:8–10. doi:10.1016/S0140-6736(20)32642-8
Conflict of Interest: The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.
Copyright © 2022 Butty, Bühler, Pasquier, Dupraz, Faivre, Estoppey, Rawlinson, Gonseth Nusslé, Bochud and D’Acremont. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.
OPS/images/ijph-67-1605048-t001.jpg
Number of participants
Gender
Women
Men
Others
Age at baseline
15-24 years
25-64 years
65+ years
Education®
Lower secondary or less
Upper secondary
Tertiary
Smoking status
Non smokers
Ex-smokers
Current smokers
Weight status
Normal or underweight
Overweight or obese
Chronic disease®
None
One or more
Previous confirmed COVID-19 episode®
None
One or more
Respect of simple hygiene rules
Yes, always®
Not always®
Respect of social distancing rules
Yes, always®
Not always®
Wearing a mask in public
Yes, always'
Not always®
Serological test
Positive
Negative

Baseline

494 (100.0)

266 (54.5)
228 (45.5)
None

95(11.4)
221(68.6)
178 (20.0)

60 (8.5)
235 (42.0)
197 (49.6)

277 (85.6)
107 (19.8)
109 (24.6)

283 (65.8)
207 (44.2)

308 (68.7)
171 (31.3)

493 (99.9)
10

392 (79.7)
96 (20.3)

306 (60.0)
183 (40.0)

81(13.3)
409 (86.7)

47 (10.5)
447 (89.5)

Follow-up

410 (100.0)

220 (64.1)
190 (45.9)
None

77 (11.3)
187 (68.7)
146 (20.0)

76 (10.0)
151 (35.7)
182 (54.4)

252 (60.7)
87 (20.7)
71(187)

230 (54.8)
178 (45.2)

289 (74.8)
121 (25.2)

350 (82.8)
60 (17.2)

301 (73.0)
109 (27.0)

237 (60.1)
172 (39.9)

238 (55.5)
172 (44.5)

57 (16.9)
353 (83.1)

“Baseline: For acllts (>20 years), highest level of education. For adolescents
(15-20 years), current education. Follow-up: For adults (20 years) and adolescents

(15-20 years), highest level of edlucation.

“Baseline: For adults, presence of hypertension, diabetes, cardiovascular disease,
respiratory disease, immunity deficiency, cancer, or other chronic disease. For
adolescents, presence of a non-specified chronic disease. Follow-up: For adults and
adolescents, presence of hypertension, diabetes, cardiovascular disease, respiratory

disease, immunity deficiency, cancer, or other chronic disease.

“Baseline: Presence of a previous positive PCR test resuit. Follow-up: Presence of a

previous positive PCR o rapid antigen or baseline serological test result.

“Yes.” Follow-up: “Aways”.

“Baseline: “Mostly yes,” “Mostly no,” or “No.” Follow-up: “Frequently,” “Occasionally,”

“Very rare,” or ‘Never.
'Baseline: *Yes, always.” Follow-up: “Always.”

“Baseline: “Yes, sometimes,” or “No." Follow-up: “Frequently,” “Occasionally,” “Very

rare,” or “Never.”
Presented as number with percentage.





OPS/images/ijph-67-1605048-t002.jpg
Respect of simple hygiene rules

Respect of social distancing rules

Wearing a mask

Baseline Follow-up Baseline Follow-up Baseline Follow-up
(N = 474) (N = 409) (N = 475) (N = 408) (N = 473) (N = 409)
Covariates aOR (95% CI) a0R (95% Ci) aOR (95% Cl) a0R (95% Ci) aOR (95% Cl) aOR (95% CI)
Gender
Women reference reference reference reference reference reference
Men 056 (0.33; 096"  030(017; 051  0.82(0.52; 1.29) 1.03 (0.64; 1.67) 073(0.40;133) 055 (0.35; 0.87)"
Age at baseine
15-24 years 1.04 (0.51; 2.00) 051(022;123)  029(0.16; 055" 033 (0.14;0.79" 1.0 (0.35; 3.03) 1.14 (0.52; 2.51)
25-64 years reference reference reference reference reference reference
65+ years 1.66 (0.89; 3.08) 1310722420 239 (142,400 147 (070;1.96) 263 (1.40; 494"  1.34(0.82; 2.19)
Education®
Lower secondary or less reference reference reference reference reference reference
Upper secondary 1.05 (0.42; 2.65) 0.73 0.31; 1.71) 0.93 (0.43; 2.02) 1.47 (0.68; 3.15) 0.72 (0.32; 1.64) 1.00 (0.48; 2.11)
Tertiary 1.09 (0.41; 2.90) 0.67 (0.28; 1.58) 0.76 (0.34; 1.68) 2.05 (0.96; 4.44) 0.50 (0.20; 1.25) 0.89 (0.42; 1.87)
Chronic disease”
None reference reference reference reference reference reference
One or more 1.13 (0.62; 2.06) 1.56 (0.76; 3.19) 1.51 (0.88; 2.59) 193(1.09; 343" 236 (1.22; 455"  1.90(1.08; 3.32"

*Baseline: For adults (>20 years), highest level of education. For adolescents (15-20 years), current education. Follow-up: For adlts (>20 years) and adolescents (15-20 years), highest

level of education.

*Baseline: For adults, presence of hypertension, diabetes, cardiovascular disease, respiratory disease, immunity deficiency, cancer, or other chronic disease. For adolescents, presence of
a non-specified chronic disease. Follow-up: For adults and adolescents, presence of hypertension, diabetes, cardiovascular disease, respiratory disease, immunity deficiency, cancer, or

other chronic disease.

“pvalue < 0.05 *'p-value < 0.01 *“p-value < 0.001.
Adjusted odds ratios come from a multivariable logistic regression analysis including gender, age, education and chronic disease as covariables. aOR, adjusted odds ratio. N, number of
particicants. Cl, confidence interval,





OPS/images/ijph-67-1605048-g003.gif
“” HI'





OPS/images/ijph-67-1605048-g004.gif





OPS/xhtml/nav.xhtml
Contents

		Cover

		Adherence to Coronavirus Disease 2019 Preventive Measures in a Representative Sample of the Population of the Canton of Vaud, Switzerland		Introduction

		Methods		Study Population and Design

		Recruitment Procedures

		Data and Biological Material Collection

		Preventive Measures

		Covariates

		Statistical Analyses





		Results		Characteristics of Participants

		Change in Adherence to Preventive Measures Over Time

		Risk Factors for Adherence to Preventive Measures





		Discussion

		Ethics Statement

		Author contributions

		Funding

		Acknowledgments

		Supplementary Material

		References









OPS/images/cover.jpg
I:‘:'
SSPH+

) IJPH

Adherence to Coronavirus
Disease 2019 Preventive
Measures in a Representative
Sample of the Population of the
Canton of Vaud, Switzerland





OPS/images/ijph-67-1605048-g001.gif
T

e —

[

[re—






OPS/images/ijph-67-1605048-g002.gif









OPS/images/crossmark.jpg
©

|





OPS/images/logo.jpg
€ IJPH

S S P H 5 SEHOOL o





