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Context Matters: Patterns in physical distancing behaviour across situations and over time during 

the Covid-19 pandemic in the Netherlands 

 

Abstract 

Objective: Physical distancing is an effective preventative measure during respiratory infectious 

disease outbreaks. Prior studies on distancing behaviours have largely ignored context characteristics 

(physical, social) and time. We investigated patterns in physical distancing over time and across 

situations, as well as sociodemographic variation herein.  

Methods: We employed data from five rounds of a cohort study conducted throughout the pandemic 

by the Dutch public health institute (RIVM; N≈50.000 per round). We conducted Latent Class Analyses 

(LCAs) to investigate patterns of physical distancing in a range of situations, followed by regression 

models to investigate associations between distancing behaviour and sociodemographic and context 

characteristics.  

Results: Participants differed in their general tendency to adhere to distancing guidelines across 

situations, but there were also substantial differences in distancing behaviour between situations, 

particularly at work, with friends and family and outdoors. Distancing at work was strongly associated 

with work environment characteristics. Younger age groups reported less distancing behaviour, 

particularly with close relations (friends or family) and at work. In periods when the pandemic 

situation was most severe, people adhered more strongly to distancing guidelines and age-differences 

were most pronounced during these periods.  

Conclusion: Physical and social context matters for physical distancing, highlighting the importance of 

developing strategies for pandemic preparedness that improve opportunities for physical distancing 

(e.g., reducing crowding, 1-way traffic) and accommodate young people to safely meet even in times 

of high pandemic severity and lockdowns. Future studies on distancing should account for the physical 

and social context in which the behaviour is observed. 
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Context Matters: Patterns in physical distancing behaviour across situations and over time during 

the Covid-19 pandemic in the Netherlands 

 

1. Introduction 

Physical distancing, including avoiding crowds as well as ensuring a safe distance from others, is an 

effective preventative measure during respiratory infectious disease outbreaks such as the Covid-19 

pandemic (Lazarus et al., 2022; Wang & Li, 2022). The literature on physical distancing has thus far 

mainly studied between-person variation in general physical distancing behaviour (i.e., staying home 

or distancing from others across all situations) or distancing in one specific situation such as the 

workplace or the supermarket (Burton et al., 2022; Noone et al., 2021). Although it is very likely that 

some people adhere more strongly to physical distancing guidelines than others across situations, this 

approach can obscure important differences in people’s distancing behaviour caused by differences 

in the social and physical context. In other words, regardless of people’s general willingness to keep 

their distance, their capabilities, opportunities and motivation to do so may differ from situation to 

situation (Gibson-Miller et al., 2022; Vallis et al., 2021). Previous work, for instance, has shown that 

people were less willing to distance from family and friends than from strangers (De Vries & Lee, 2022). 

Similarly, contexts differ in the physical opportunities they provide to distance, for instance because 

some are more crowded than others (Epton et al., 2022; Liebst et al., 2021).  

An unanswered question is how such differences between situations translated into differences 

in people’s physical distancing behaviour between situations. We expected that in addition to general 

between-person differences in physical distancing behaviour across situations (Matthews et al., 2021; 

Noone et al., 2021), there would also be population subgroups who differed in their physical distancing 

behaviour in specific situations. Some people may for instance have been more capable or motivated 

to distance in situations that offered less opportunities to do so (Gibson-Miller et al., 2022), for 

instance because they had the possibility to shop during quiet hours or because they felt more 

comfortable asking others to keep their distance. Conversely, for some people, the need for close 
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social contact with friends or family may have surpassed their motivation to adhere to physical 

distancing guidelines, while others were less affected by this. We therefore also expected that people 

with similar overall tendencies to distance, differed in their behaviour in specific situations (e.g.: some 

people kept their distance from friends and family in social situations whereas others were more likely 

to do so from colleagues at work). The Behavioural Unit Covid-19 Cohort Study in the Netherlands 

provided the unique opportunity to unravel such patterns because it asked participants about their 

physical distancing behaviours across a range of situations and social relations (e.g., at work, when 

visiting friends or family, or in public spaces, as well as avoiding crowds which is a more general way 

to limit close proximity to others) during different waves of the Covid-19 pandemic. With these data, 

we aim to answer the following research question: how did people differ in their physical distancing 

behaviour in different situations? (RQ1).  

Secondly, we explored whether people with different physical distancing behaviour patterns 

differed with respect to sociodemographic characteristics. Multiple studies indicated that 

sociodemographic characteristics were associated with overall adherence to physical distancing 

guidelines, showing for instance that women, older people, and higher educated people were more 

likely to distance from others (Gibson-Miller et al., 2022; Uddin et al., 2021; Varas et al., 2022). 

However, this may not show the full picture, as sociodemographic differences may also vary between 

situations. Previous work indicates that differences in distancing behaviour may partly be due to 

variation in the practical obstacles people face, for instance because people with a lower 

socioeconomic status more often live and work in situations where it is more difficult to physically 

distance from others (Gibson Miller et al., 2020). This indicates that some sociodemographic groups 

may have been more strongly affected by (a lack of) opportunities to distance in specific situations. 

Similarly, social groups may have varied in how strongly social factors such as the need for social 

contact affected their distancing behaviour. It is likely that groups with a higher need for social contact, 

such as people who lived alone and young people (for whom Covid-19 was also perceived as less 

dangerous) (Kung et al., 2023), were less motivated to physically distance in social situations with 
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friends or close relatives (Matthews et al., 2021; Norman et al., 2020). To gain a better understanding 

of sociodemographic differences in distancing behaviour, we also ask: how were sociodemographic 

characteristics associated with physical distancing behaviour in different situations? (RQ2). 

Our third research question focused on whether during the course of the Covid-19 pandemic, 

physical distancing behaviour in different situations (RQ3a) and sociodemographic variation herein 

(RQ3b) changed. Two factors likely influenced distancing behaviour over time: the severity of the 

Covid-19 situation and time passed since the start of the pandemic (Franzen & Wohner, 2021; Grano 

et al., 2022). Regarding the first, we expected that more people adhered to physical distancing 

measures when the pandemic situation was more severe (i.e., more Covid-19 cases), when measures 

were typically also more stringent (including those focused on physical distancing). Conversely, we 

expected that fewer people adhered to distancing guidelines as the pandemic progressed, because of 

an increased need for social contact, higher levels of immunity (due to vaccinations and prior 

infections), and possibly pandemic fatigue (Burton et al., 2022; Franzen & Wohner, 2021). 

Sociodemographic differences in physical distancing behaviour could also have become more 

pronounced over time and in periods with lower pandemic severity (Varas et al., 2022). In such 

situations, the relative need to distance became smaller, while the need for contact increased and 

social norms around physical distancing relaxed. We expected this would make the above socio-

demographic differences more pronounced. 

Because the results of our analyses of patterns in physical distancing (RQ1 and RQ3a) affected the 

analytical approach to studying sociodemographic variation (RQ2 and RQ3b), we discuss methods and 

results of these two parts of the study separately. First, we discuss the methods and results of studying 

patterns of physical distancing across situations and rounds (section 2 and 3), followed by the methods 

and results of studying sociodemographic variation in distancing behaviour and variation herein over 

time (section 4 and 5). A preregistration of the study was published at [BLINDED]. 
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2. Patterns of Physical Distancing across situations and rounds: Materials and Method  

2.1 Data 

We used data from the Corona Behaviour & Well-being cohort study, a dynamic cohort study 

conducted between April 2020 and September 2022 among the Dutch population by the Behavioural 

Unit of the National Institute for Public Health and The Environment (RIVM). More information about 

the cohort study is available in a cohort profile (van den Boom et al., 2022). We selected five rounds 

that strongly differed with respect to the severity of the Covid-19 situation as well as the vaccination 

rate, to represent the different stages of the pandemic in the Netherlands. Table 1 provides 

information on the period in which these 5 rounds were conducted.  

 
Table 1: Information on the study rounds included in the analysis.  

Round Date Severity  

(number of infections 

and policy stringency) 

Mass vaccination1 

2 7-12 May 

2020 

High Nobody vaccinated  

5 8-12 July 

2020 

Low Nobody vaccinated 

11 24-28 

March 2021 

High Some people vaccinated (8% of total population received at 

least one dose) 

16 20-24 

October 

2021 

Low Most people vaccinated (70% of total population received at 

least one dose, 65% completed the initial protocol) 

18 19-23 

January 

2022 

High Most people vaccinated(72% of total population received at 

least one dose, 67% completed the initial protocol, 47% also 

received a booster dose) 
1 Vaccination data retrieved from Our World in Data (Mathieu et al., 2023) 

 

2.2 Analytical strategy: LCA 

To study patterns of physical distancing behaviour across situations, we conducted Latent Class 

Analysis (LCA) using the poLCA (Polytomous Variable Latent Class Analysis) package in R (Linzer & 

Lewis, 2011) for each round separately. We used two criteria to select the most appropriate number 

of classes in each round: model fit as indicated by BIC and AIC (lower values indicating better fit) (Linzer 

& Lewis, 2011) and substantive interpretability (Clark & Muthén, 2009). Additionally, entropy of the 

optimal latent class solution should be higher than 0.6, since lower values indicate poor separation of 
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classes (Clark & Muthén, 2009). To examine variation over time, we conducted the LCA for each of the 

five rounds separately.   

 

2.3 Measures included in the LCA 

To illustrate patterns of physical distancing, we included measures of physical distancing in different 

situations as well as avoiding crowds in the LCA. The measures of physical distancing in specific 

situations were each based on two questions: an (open answer) question in which participants were 

asked how often they left the house to go to a certain setting or for a specific activity in the past seven 

days, and a follow-up question in which participants were asked how often others came closer than 

1.5 metres (the advised distance in the Netherlands) the last time they left the house to go to this 

setting or did this activity (see Figure 1 and Appendix A for an overview of which situations were 

included in each round). For each participant, we coded whether they had left the house for a certain 

activity in the past week. This was combined with information on how often others came closer than 

1.5m in that situation, distinguishing never (answer: never), infrequently (answers: seldom and 

sometimes) and frequently (answers: regularly, often and very often). For each situation, this resulted 

in a variable with four categories: 1) Has not been in situation 2) Never within 1.5m distance from 

others, 3) Infrequently closer than 1.5m from others and 4) Frequently closer than 1.5m from others. 

The ‘not in situation’ category included people who decided to avoid a situation for physical distancing 

reasons as well as people who would not be in that situation regardless of physical distancing 

guidelines, so we cannot draw strong conclusions about this group. It is, however, important to include 

the ‘not in situation’ category in the LCA because excluding these participants would result in a very 

small, highly selective sample of participants who had been in all situations included in the 

questionnaire.  

Avoiding crowded places was measured by asking participants how often they had gone to a place 

that turned out to be too crowded to keep 1.5 m distance in the past week. If people responded yes, 

a follow-up question asked how often they left or went elsewhere because the place was too crowded. 
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We subtracted the number of times participants left such a place from the total number of times they 

had been in this situation. Because the variable is highly skewed, we categorized answers in three 

categories: never, infrequently (below average frequency) and frequently (above average frequency).  

 

2.4 Missing values on sample size 

Participants who did not answer any question on physical distancing were excluded from the LCA 

(7.14% of participants in Round 2,  none in the other rounds), participants with missing data on some 

of these questions remained in the analyses. Table 2 provides an overview of the sample size per 

round. 

Table 2: Sample size per round for LCA 
 

 

   
 
 

 

 

 

3. Patterns of Physical Distancing across Situations and Rounds: Results 

3.1 Description of physical distancing across situations and rounds 

Figure 1 provides descriptive statistics of physical distancing behaviour in different situations across 

rounds (see Appendix A for detailed percentages). There were substantial differences in people’s 

distancing behaviour between situations. Participants were most likely to have been within 1.5m from 

others when grocery shopping: almost all participants had been grocery shopping and, in all rounds, 

more than 40% reported frequently being within 1.5m from others when doing so. Frequently being 

within 1.5m from others was also relatively common among participants who went to work (>40% in 

all rounds) and parties (e.g., 60% in Round 16). However, it has to be noted that most participants did 

not go to a party, which could be because they did not have a party last week or because they actively 

avoided parties which can be a form of distancing behaviour. Distancing was most common outdoors, 

Round Sample size  

2 52950 

5 46863 

11 47254 

16 38403 

18 44227 
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as less than 15% of participants who went outdoors indicated that they frequently came close to 

others.  

We also found several relevant changes over time. During periods with fewer infections and less 

stringent policies, participants avoided crowded places less often (45% in Round 16 vs. more than 60% 

in 11 and 18). In such periods, participants also attended social situations more often (e.g., 22% of 

participants attended a party in Round 16, compared to <10% in Round 11 and 18) and were more 

frequently within 1.5m distance from others in such situations (e.g., 60% at parties in Round 16 

compared to 32% in Round 11; 45% when visiting with friends or family in Round 16 compared to 20% 

in Round 11). 
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Figure 1: Physical distancing behaviour across rounds 
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3.2 LCA of physical distancing behaviour across situations and rounds 

We found that a model with eight classes was most appropriate for Round 5, because it had a good 

model fit (relatively low BIC and AIC) and substantive interpretation, as well as sufficient entropy 

(0.61). Figure 2 presents the results of this model, a detailed discussion of the LCAs and their 

interpretation for all rounds can be found in Appendix B. Overall, this model distinguished classes 

based on general distancing behaviour (across situations), with additional distinctions due to 

distancing behaviour in specific situations.   

The increasing darker bars from class 1 to 8 in Figure 2 indicate that classes mainly differed in 

general distancing behaviour: some classes consisted mostly of participants who were seldom within 

1.5m from others (Classes 1 and 2), while Class 8 included participants who were in crowded places 

most often and most often reported being within 1.5m distance from others across situations. The 

other classes were in-between these two extremes.  

Within these classes with similar general distancing behaviour, there were differences in 

behaviour when visiting with friends or family, outdoors and at work, as well as their mobility. Of the 

classes who strongly followed distancing guidelines (Class 1 and 2), Class 1 (10%) included a large share 

of people who mainly stayed at home and avoided crowded places (i.e., low mobility), while Class 2 

had higher mobility, but was very likely to keep 1.5m distance from others. Class 2 was even more 

likely to distance when outdoors and when visiting with friends or family than Class 1. Among the two 

classes with slightly lower levels of distancing (Class 3 and 4), similar differences were found as among 

the classes who very strongly followed distancing guidelines: Class 3 (14%) included participants who 

had relatively low mobility (especially for avoiding crowded places, outdoors and at work) while Class 

4 (15%) included participants who left their homes more often than Class 3 and were very likely to 

distance outdoors, but somewhat less so when visiting with friends or family and at work. Class 5, 6 

and 7 had moderate overall levels of distancing and mainly differed in distancing behaviour in social 

situations, such as when visiting friends or family: Class 5 (15%) was less often in social situations than 

Class 6 (17%), while Class 7 (14%) was more often within 1.5m distance from others in such situations.  
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Contrary to Round 5, for Rounds 2, 11, 16 and 18 it was unfortunately not possible to select an 

optimal latent class solution, as none of the models had both good model fit and sufficient entropy 

(see Appendix B). However, for each round, we found several latent class solutions with a relatively 

low BIC that showed similar distinctions as the 8-class model of Round 5. All models with relatively 

good model fit mainly distinguished classes based on general distancing behaviour, with additional 

distinctions based on distancing when visiting with friends or family, or at work. In Round 11, classes 

were also distinguished based on how often they were within 1.5m from others outdoors. So, although 

there was not one optimal latent class solution for these rounds, the results aligned with the optimal 

model from Round 5.   
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Figure 2: Physical distancing behaviour of 8 latent classes (round 5) 
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4. Sociodemographic Variation in Physical Distancing: Materials and Method  

Due to the relatively low entropy of our LCA models, it was not possible to use the latent classes as 

dependent variables to study sociodemographic variation in physical distancing behaviour (Clark & 

Muthén, 2009). To gain insight in how distancing sociodemographic characteristics relate to difference 

in distancing behaviour and how this changed over time, we therefore opted for an alternative 

approach by separately regressing four distancing variables on the sociodemographic characteristics.  

 

4.1 Measures included in the regression models  

The choice of the four distancing variables was based on the factors that most strongly influenced 

distinctions between latent classes: general distancing behaviour as well as distancing in three specific 

situations: when visiting with friends or family, at work, and outdoors (net of general distancing 

behaviour).  

 

4.1.1 Dependent variables 

Because distancing was more difficult in some situations than others (see Figure 1), it was important 

to account for the specific situations participants had been in when measuring their general distancing 

behaviour. We therefore first mean-centred the physical distancing variable of each situation (based 

on participants who had been in that situation). Second, we calculated the general distancing 

behaviour of each participant by calculating the average of these mean-centred variables (with higher 

scores indicating more violations). In this way, the measure indicated whether participants were 

relatively less likely to distance than others while accounting for the specific situation(s) they had been 

in.  

In the analyses of distancing in the three specific situations, we used the categorical, situation-

specific variables of distancing with friends or family, outdoors, and at work (never, infrequently, and 

frequently within 1.5m from others) as dependent variables. For distancing outdoors and with friends 

or family, we combined the two questions asked in Round 2 and 5 into one measure for each situation, 
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to align with the questions included in the other rounds. Most participants (between 86% and 95% 

per situation and round) reported the same behaviour for the two measures, participants who did not 

report the same behaviour received their highest score of the two original variables on the combined 

measure. 

 

4.1.2 Sociodemographic and control variables 

As independent variables, we included all sociodemographic characteristics available in the 

questionnaire. These were the following categorical variables: sex (male and female), age (70+, 55-69, 

44-54, 25-39 and 16-24), education level (low, middle, and high), country of origin (born in the 

Netherlands and born elsewhere), living situation (three separate dichotomous variables indicating 

participant lived with their partner, children under 18, and other adults), underlying medical 

conditions (no or yes), employment including self-employment and volunteer work (not employed, 

employed but not an essential worker or in a vital sector, and employed as an essential worker or in a 

vital sector), being in education (no or yes), urbanization of participants’ municipality (<500, 500-1000, 

1000-1500, 1500-2500 and >2500 addresses per km²) and socioeconomic status of the municipality 

(six categories ranging from very low to very high). We also include a measure of (a lack of) 

opportunities for distancing in participants’ specific context: participants were asked whether they 

were regularly within 1.5m due to their work in health care, providing informal care, and work 

activities or their physical work environment. These were included as three separate dichotomous 

variables in the analyses of general distancing and distancing at work.  

Two sociodemographic characteristics were only available in specific rounds and were therefore 

included in additional analyses. Having an outdoor space at home (such as a garden) was coded as a 

dichotomous variable and included in the analyses of physical distancing with friends or family in 

participants’ own home in Round 2 and 5. Employment sector was included in Round 11 and 18, albeit 

with a more extensive list of sectors in Round 18, and included in the analysis of physical distancing at 

work for those two rounds. All original answer categories were included in the additional analyses. 
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Finally, we included four dichotomous control variables indicating situations that required 

participants to quarantine or isolate during the past 6 weeks (in line with Dutch policy at that time), 

as this may have overlapped with the past week concerned in the questions on physical distancing. 

These were having Covid-symptoms (all rounds), testing positive for Covid (Round 11, 16 and 18), a 

household member who tested positive for Covid (Round 11 and 18) and having been in close contact 

with someone who tested positive (Round 11 and 18).   

 

4.2 Regression models for sociodemographic differences in physical distancing behaviour.  

Because general distancing behaviour was a continuous variable, we used OLS-regression models for 

this outcome. Distancing in the three specific situations had three categories (‘never’, ‘infrequently’ 

and ‘frequently’ violating distancing guidelines) and was therefore analysed with multinominal logit 

models. We included general distancing behaviour in other situations as a control variable in these 

latter three models, to shed light on how sociodemographic characteristics are associated with 

distancing behaviour specifically in these three situations (rather than being an expression of people’s 

general tendency to distance more or less). Because logistic regression coefficients are not 

comparable between samples and models, we present average marginal effects which can be 

interpreted as the difference in the probability of a specific outcome (Mood, 2010). We consider 

effects larger than (-)0.1 to be substantial, as this value corresponds to an effect size of 10% in the 

average marginal effects and >0.2 standard deviation in the OLS-models (Gignac & Szodorai, 2016). 

Regression models were conducted for each round separately to illustrate variation over time.  

 

4.3 Missing values and sample size 

For the regression models of general distancing behaviour, participants who had not been in any 

situation (0.62% of the total sample) and participants with missing data on at least one  

sociodemographic variable were excluded (1.63% of the total sample). The three regression models 
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for specific situations only included participants who had been in that situation. The sample size per 

outcome variable can be found in Tables 3a and 3b. 

 

5. Sociodemographic Variation in Physical Distancing: Results 

5.1 Description of physical distancing across situations for regression models 

Table 3a and b present descriptive statistics of the physical distancing variables as used in the 

regression models. Note that the general distancing measure presented in Table 3a is based on 

participants’ average score on standardized situation-specific distancing variables (see section 4.2). It 

is therefore not possible to provide a meaningful interpretation of the mean values for each round, 

but higher scores indicate that participants were relatively more often within 1.5m from others 

compared to the other rounds. Overall, the patterns confirm the changes over time shown in Figure 

1: in periods with lower pandemic severity, participants were more often within 1.5m from others 

(Round 5 and 16 each have 0.14 higher average than the next round, a difference of 1/3 standard 

deviation). Furthermore, Table 3b shows that people were more often within 1.5m distance from 

friends or family and at work in periods with lower severity (Round 5 and 16) as well as in a later stage 

of the pandemic (Round 18). Notably, distancing behaviour outdoors seems to increase during the 

pandemic, as more people reported never violating distancing guidelines outdoors in later rounds, 

possibly because outdoor spaces were relatively popular and thus crowded during the early stages of 

the pandemic.  

 

Table 3a: Descriptive statistics of general physical distancing behaviour 

  N Mean Std. dev. Min Max 

Round 2 51766 -0.04 0.44 -1.46 1.52 
Round 5 45869 0.05 0.42 -1.46 1.23 
Round 11 45959 -0.09 0.43 -1.46 1.23 
Round 16 37503 0.07 0.43 -1.46 1.23 
Round 18 40638 -0.07 0.44 -1.46 1.23 
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Table 3b: Descriptive statistics of physical distancing in specific situations 

 Round 2  Round 5  Round 11  Round 16  Round 18 
  N %   N %   N %   N %   N % 

Visiting friends 
or family 40202   39813   37455   24957   25590  

Never 7206 13.92  3208 6.99  6272 13.65  1509 4.02  2615 6.43 
Infrequently 24122 46.60  20308 44.27  23669 51.50  12243 32.65  14764 36.33 
Frequently 8874 17.14  16297 35.53  7514 16.35  11205 29.88  8211 20.21 

               
Work 19282   22230   20566   18134   18202  

Never 2460 4.75  1761 3.84  2123 4.62  897 2.39  1528 3.76 
Infrequently 8669 16.75  8883 19.37  9899 21.54  6840 18.24  8310 20.45 
Frequently 8153 15.75  11586 25.26  8544 18.59  10397 27.72  8364 20.58 

               
Outdoors 46626   39829   42220   33478   36525  

Never 12543 24.23  10791 23.53  14847 32.30  11492 30.64  16277 40.05 
Infrequently 28206 54.49  23657 51.58  23711 51.59  18979 50.61  18096 44.53 
Frequently 5877 11.35   5381 11.73   3662 7.97   3007 8.02   2152 5.30 

 

 

5.2  Regression models for sociodemographic variation in physical distancing 

Figure 3 presents the associations between sociodemographic characteristics and general physical 

distancing in the five rounds under study. Model 1 includes the sociodemographic indicators; in Model 

2 opportunities to distance at work and when providing informal care were also included. The figure 

presents unstandardized effects, because all independent variables were categorical. Although most 

effects were statistically significant, they tended to be (very) small. Only age, work environment 

(opportunities to distance at work), and urbanisation had a substantial effect (>0.1). Substantial age 

differences were found in each round, with younger age groups reporting more often being within 

1.5m distance from others than older age groups. This pattern remained stable throughout all five 

rounds representing different phases of the pandemic. Similarly, the effects of urbanisation indicated 

that people living in the most densely populated municipalities were more likely to be close to others, 

which was found in all rounds except Round 5, a period with low severity. Finally, the work 

environment and activities played an important role, as people who reported that their work or 

informal care obligations made that they often could not keep 1.5m distance from others were 

generally more often within 1.5m distance from others.  
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Figure 3: Associations between sociodemographic factors and typical physical distancing (higher scores indicate more frequently within 1.5m from others)  
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We also estimated associations between sociodemographic characteristics and distancing 

behaviour in specific situations (controlled for general distancing in other situations), of which the 

most important associations are presented in Figure 4 (Appendix C provides an overview of all 

sociodemographic effects). Because the outcome variables were categorical, the figures present 

average marginal effects, which refer to the change in the probability of an outcome, relative to the 

other two outcomes. For distancing with friends or family and at work, we present the average 

marginal effects for frequently being within 1.5m from others, as this is the riskiest form of non-

adherence to distancing guidelines. For distancing outdoors, however, frequently being within 1.5m 

from others was very uncommon (see Table 3b), so we focus on infrequently violating guidelines. 

Average marginal effects for all outcome categories can be found in Online Appendix C.  

Most sociodemographic variables had small effects, except for age, employment/work 

environment and urbanisation, indicating that these factors were not only relevant for general 

distancing, but particularly for distancing in specific situations. Younger age groups (16-24 and 25-39 

years old) were more likely to frequently violate distancing guidelines when visiting with friends or 

family and at work. The work context was only relevant for distancing at work, as people with essential 

employment were more likely to frequently be within 1.5m from others at work, which was fully 

explained by a lack of opportunities to keep distance from others at work. For distancing outdoors, 

only urbanisation had a clear impact with lower levels of distancing outdoors among people from the 

most densely populated municipalities. Of these associations, the impact of age when visiting with 

friends or family changed over time:  age differences in distancing with friends or family were largest 

in Round 18 and smallest in Round 16, indicating that differences were most profound when the Covid-

situation was relatively severe.  

The additional analyses can be found in Appendix D and show that having a private outdoor space 

such as a garden or balcony was not associated with distancing when friends or family came to visit. 

We found small differences in distancing at work between participants employed in different sectors 
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(e.g., less distancing in health care or education), which were almost fully explained by a lack of 

opportunity to keep 1.5m distance due to participant’s’ work or work environment.  

 

 
Figure 4: Substantial associations between sociodemographic factors and situation-specific physical 
distancing (average marginal effects).  
(Full models including all predictors can be found in Online Appendix C) 

 

6. Discussion 

6.1 Main findings  

In this study, we investigated variation in people’s physical distancing behaviour, as well as differences 

herein between sociodemographic groups and different phases of the pandemic. Our Latent Class 

Analyses indicated that people mainly differed in their general physical distancing behaviour: across 

all situations, some classes were more likely to distance than others. Some contexts provided better 

opportunities for physical distancing than others, and these situational differences were largely similar 

across classes: all classes were for example relatively likely to distance outdoors and unlikely to do so 

when grocery shopping. We also found evidence that participants with similar overall levels of physical 



22 
 

distancing differed in distancing behaviour when visiting with friends or family, at work and outdoors. 

So, although participants mainly differed in general distancing behaviour displayed across all 

situations, there were situations in which people deviated from these overall tendencies.   

Our regression models with sociodemographic factors indicated that both differences in 

opportunities and motivations may play a role for these situation-specific distancing behaviours. 

Participants working in sectors such as health care and education had lower levels of distancing at 

work because their work activities and environments made it impossible to keep 1.5m distance from 

others. Similarly, participants in more densely populated municipalities were more likely to be within 

1.5m distance from others outdoors, likely due to crowdedness. These findings align with previous 

work indicating that distancing practices such as avoiding contact by working from home differ 

markedly between socioeconomic groups, highlighting the importance of differential opportunities 

for physical distancing between people with different sociodemographic backgrounds (Gibson-Miller 

et al., 2022). Moreover, younger age groups were more often within 1.5m distance from others, 

particularly with friends or family and at work. This aligns with findings from previous studies 

indicating young people may have had lower motivation for physical distancing because they faced a 

relatively lower risk of serious illness due to Covid-19 as well as an increased need for social contact 

(Burton et al., 2022; Franzen & Wohner, 2021). Unlike previous studies, we did not find strong 

associations between other sociodemographic factors and physical distancing, such as between men 

and women, or between lower and higher educated people. The reason why we did not find such 

differences may be because we accounted for the different situations participants had been in. The 

overall tendency of higher educated people to physically distance from others may for instance be 

overestimated in previous studies because their jobs made it easier to work from home or keep their 

distance from others (Gibson-Miller et al., 2022; Matthews et al., 2021), while they were not more 

likely to physically distance in other situations.   

Third, we studied distancing patterns during different stages of the pandemic to shed light on 

possible changes over time. Our descriptive results indicated that participants were less likely to 
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physically distance from others in social situations during more lenient and later stages of the 

pandemic, underscoring the relevance of both the severity of the Covid-situation as well as duration 

of the pandemic. However, contrary to our expectations, the difference in distancing behaviour 

between the youngest and older age group was largest in periods with a more severe Covid-19 

situation. Given that general adherence to distancing guidelines was also higher during such periods, 

a likely explanation is that older age groups more strongly increased their adherence to distancing 

guidelines when the severity of the Covid-pandemic increased, while younger participants, for whom 

Covid was less dangerous,  increased their adherence less strongly (Burton et al., 2022; Wright et al., 

2022). This translated in larger differences in distancing behaviour compared to more lenient periods, 

when people of all ages were relatively less likely to adhere to distancing guidelines.  

 

4.2 Limitations and suggestions for future research 

In this study, we were able to investigate participants’ physical distancing behaviour across various 

situations, in line with the idea that some people are more motivated to keep their distance than 

others and that some situations provide better opportunities to physically distance than others. For 

situations such as the work environment, we were able to measure differences in the opportunity to 

distance, but for other situations, opportunities and restrictions for physical distancing had to be 

inferred (e.g., difficultly to distance when grocery shopping). Similarly, the found differences in 

participants’ general distancing behaviour indicated that people differ in their general capabilities and 

motivations to distance from others, but these factors were also not measured directly. We therefore 

suggest future research to investigate people’s perceived opportunity, capability and motivation for 

physical distancing in different situations. Nevertheless, and importantly, our study highlights the 

need to account for situational differences when studying physical distancing behaviour, particularly 

differences in physical context and social relations. 

A second limitation is that our Latent Class Analyses resulted in models with relatively low entropy, 

indicating that classes may have not been separated well. This could be because classes mostly 
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differed in general adherence to distancing guidelines, which is a gradual distinction rather than a 

categorical one. When differences in general distancing behaviour are gradual, distinguishing classes 

with low, moderate, and high adherence will be based on arbitrary cut-off points and thus possible 

overlap between classes.  

Finally, although we studied different phases of the pandemic and found some variation over time, 

we could only attribute these to general differences between these phases and not to specific 

contextual factors. The relatively lower adherence in the latest round in our study (winter 2022), 

relative to other rounds with high infections and stringent policies, could for instance be due to the 

either relatively lower Covid-risk (due to, for example, the high vaccination rate in the Netherlands), 

pandemic fatigue due to the long duration of the pandemic, or (a combination of) other factors. We 

therefore suggest future research to study how contextual factors affect distancing behaviour in 

different situations as well as among sociodemographic groups, using data from a larger number of 

contexts.  

 

4.3 Conclusion and implications 

Across situations and time, people mainly differed in general distancing behaviour: some people 

distance more than others regardless of the context. There were, however, also relevant differences 

between situations, which could largely be attributed to the physical opportunities contexts provided 

to distance, which mostly had a similar impact across groups. Most sociodemographic differences in 

distancing behaviour were small, and those that were found could largely be attributed to differences 

in the opportunities to distance contexts provided to specific groups (e.g., differences between work 

contexts). This means that improving opportunities to physically distance in particular situations, such 

as one-way traffic in supermarkets or optimizing distancing in workplaces, could improve distancing 

behaviour among a large share of the population. Alternatively, when such changes are not possible, 

providing personal protective measures such as face masks in these situations with fewer 

opportunities to distance could help reduce infection risks.   
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The between-individual differences in general distancing behaviour and the lower adherence to 

distancing guidelines with friends or family suggest that person-level factors not included in this study 

such as motivation also play a key role in physical distancing behaviour. Especially for younger people, 

the importance of social contact for their development and well-being may surpass their motivation 

to adhere to distancing guidelines (Burton et al., 2022; Fancourt et al., 2021; Kung et al., 2023). For 

future pandemic preparedness, it is therefore also key to accommodate young people to safely meet 

even in times of high pandemic severity or lockdowns, for instance by ensuring easy access to reliable 

(self-)tests and venues to meet safely.   

 
References 
Burton, A., McKinlay, A., Dawes, J., Roberts, A., Fynn, W., May, T., & Fancourt, D. (2022). 

Understanding Barriers and Facilitators to Compliance with UK Social Distancing Guidelines 
During the COVID-19 Pandemic: A Qualitative Interview Study. Behaviour Change, 1-21. 
https://doi.org/10.1017/bec.2021.27  

Clark, S. L., & Muthén, B. (2009). Relating Latent Class Analysis Results to Variables not Included in the 
Analysis. Retrieved 2022-10-31, from https://www.statmodel.com/download/relatinglca.pdf  

De Vries, E. L. E., & Lee, H. C. (2022). Friend-shield protection from the crowd: How friendship makes 
people feel invulnerable to COVID-19. J Exp Psychol Appl. 
https://doi.org/10.1037/xap0000417  

Epton, T., Ghio, D., Ballard, L. M., Allen, S. F., Kassianos, A. P., Hewitt, R., Swainston, K., Fynn, W. I., 
Rowland, V., Westbrook, J., Jenkinson, E., Morrow, A., McGeechan, G. J., Stanescu, S., Yousuf, 
A. A., Sharma, N., Begum, S., Karasouli, E., Scanlan, D., . . . Drury, J. (2022). Interventions to 
promote physical distancing behaviour during infectious disease pandemics or epidemics: A 
systematic review. Soc Sci Med, 303, 114946. 
https://doi.org/10.1016/j.socscimed.2022.114946  

Fancourt, D., Steptoe, A., & Bu, F. (2021). Trajectories of anxiety and depressive symptoms during 
enforced isolation due to COVID-19 in England: a longitudinal observational study. Lancet 
Psychiatry, 8(2), 141-149. https://doi.org/10.1016/S2215-0366(20)30482-X  

Franzen, A., & Wohner, F. (2021). Fatigue during the COVID-19 pandemic: Evidence of social distancing 
adherence from a panel study of young adults in Switzerland. PLoS One, 16(12), e0261276. 
https://doi.org/10.1371/journal.pone.0261276  

Gibson-Miller, J., Zavlis, O., Hartman, T. K., Bennett, K. M., Butter, S., Levita, L., Martinez, A. P., Mason, 
L., McBride, O., McKay, R., Murphy, J., Shevlin, M., Stocks, T. V. A., & Bentall, R. P. (2022). A 
network approach to understanding social distancing behaviour during the first UK lockdown 
of the COVID-19 pandemic. Psychol Health, 1-19. 
https://doi.org/10.1080/08870446.2022.2057497  

Gibson Miller, J., Hartman, T. K., Levita, L., Martinez, A. P., Mason, L., McBride, O., McKay, R., Murphy, 
J., Shevlin, M., Stocks, T. V. A., Bennett, K. M., & Bentall, R. P. (2020). Capability, opportunity, 
and motivation to enact hygienic practices in the early stages of the COVID-19 outbreak in the 
United Kingdom. Br J Health Psychol, 25(4), 856-864. https://doi.org/10.1111/bjhp.12426  

Gignac, G. E., & Szodorai, E. T. (2016). Effect size guidelines for individual differences researchers. 
Personality and Individual Differences, 102, 74-78. 
https://doi.org/10.1016/j.paid.2016.06.069  

https://doi.org/10.1017/bec.2021.27
https://www.statmodel.com/download/relatinglca.pdf
https://doi.org/10.1037/xap0000417
https://doi.org/10.1016/j.socscimed.2022.114946
https://doi.org/10.1016/S2215-0366(20)30482-X
https://doi.org/10.1371/journal.pone.0261276
https://doi.org/10.1080/08870446.2022.2057497
https://doi.org/10.1111/bjhp.12426
https://doi.org/10.1016/j.paid.2016.06.069


26 
 

Grano, C., Singh Solorzano, C., & Di Pucchio, A. (2022). Predictors of protective behaviours during the 
Italian Covid-19 pandemic: an application of protection motivation theory. Psychol Health, 1-
21. https://doi.org/10.1080/08870446.2022.2062355  

Kung, C. S. J., Kunz, J. S., & Shields, M. A. (2023). COVID-19 lockdowns and changes in loneliness among 
young people in the U.K. Soc Sci Med, 320, 115692. 
https://doi.org/10.1016/j.socscimed.2023.115692  

Lazarus, J. V., Romero, D., Kopka, C. J., Karim, S. A., Abu-Raddad, L. J., Almeida, G., Baptista-Leite, R., 
Barocas, J. A., Barreto, M. L., Bar-Yam, Y., Bassat, Q., Batista, C., Bazilian, M., Chiou, S. T., Del 
Rio, C., Dore, G. J., Gao, G. F., Gostin, L. O., Hellard, M., . . . Panel, C.-C. S. (2022). A 
multinational Delphi consensus to end the COVID-19 public health threat. Nature, 611(7935), 
332-345. https://doi.org/10.1038/s41586-022-05398-2  

Liebst, L. S., Ejbye-Ernst, P., Bruin, M., Thomas, J., & Lindegaard, M. R. (2021). Mask-wearing and social 
distancing: Evidence from a video-observational and natural-experimental study of public 
space behavior during the COVID-19 pandemic [Preprint]. https://doi.org/10.21203/rs.3.rs-
311669/v1  

Linzer, D. A., & Lewis, J. B. (2011). poLCA: An R Package for Polytomous Variable Latent Class Analysis. 
Journal of Statistical Software, 42(10), 1 - 29. https://doi.org/10.18637/jss.v042.i10  

Mathieu, E., Ritchie, H., Rodés-Guirao, L., Appel, C., Gavrilov, D., Giattino, Charlie, Hasell, J., 
Macdonald, B., Dattani, S., Beltekian, D., Ortiz-Ospina, E., & Roser, M. (2023). Netherlands: 
Coronavirus Pandemic Country Profile [Online Database]. 
https://ourworldindata.org/explorers/coronavirus-data-
explorer?zoomToSelection=true&facet=none&country=~NLD&pickerSort=desc&pickerMetri
c=population&hideControls=true&Metric=People+vaccinated+%28by+dose%29&Interval=Cu
mulative&Relative+to+Population=true&Color+by+test+positivity=false  

Matthews, V. S., Stough-Hunter, A., & Marazita, J. M. (2021). Attitudes towards social distancing in 
response to COVID-19. Public Health Nurs, 38(6), 1019-1029. 
https://doi.org/10.1111/phn.12954  

Mood, C. (2010). Logistic Regression: Why We Cannot Do What We Think We Can Do, and What We 
Can Do About It. European Sociological Review, 26(1), 67-82. 
https://doi.org/10.1093/esr/jcp006  

Noone, C., Warner, N. Z., Byrne, M., Durand, H., Lavoie, K. L., McGuire, B. E., McSharry, J., Meade, O., 
Morrissey, E., Molloy, G. J., O'Connor, L., & Toomey, E. (2021). A scoping review of research 
on the determinants of adherence to social distancing measures during the COVID-19 
pandemic. Health Psychol Rev, 15(3), 350-370. 
https://doi.org/10.1080/17437199.2021.1934062  

Norman, P., Wilding, S., & Conner, M. (2020). Reasoned action approach and compliance with 
recommended behaviours to prevent the transmission of the SARS-CoV-2 virus in the UK. Br J 
Health Psychol, 25(4), 1006-1019. https://doi.org/10.1111/bjhp.12474  

Uddin, S., Imam, T., Khushi, M., Khan, A., & Ali, M. (2021). How did socio-demographic status and 
personal attributes influence compliance to COVID-19 preventive behaviours during the early 
outbreak in Japan? Lessons for pandemic management. Pers Individ Dif, 175, 110692. 
https://doi.org/10.1016/j.paid.2021.110692  

Vallis, M., Bacon, S., Corace, K., Joyal-Desmarais, K., Sheinfeld Gorin, S., Paduano, S., Presseau, J., Rash, 
J., Mengistu Yohannes, A., & Lavoie, K. (2021). Ending the Pandemic: How Behavioural Science 
Can Help Optimize Global COVID-19 Vaccine Uptake. Vaccines (Basel), 10(1). 
https://doi.org/10.3390/vaccines10010007  

van den Boom, W., Dijk, M. v., Snijders, B., Luijben, G., Laan, J. V. D., Euser, S., Sanders, J., Buitenhuis, 
A., Spruijt, P., Kroese, F., Lambooij, M., Muhren, Y., Tak, N., Swaluw, K. v. d., Rossum, C. V., 
Nielen, T., Elberse, J., Renes, R. J., Leurs, M., & Bruin, M. d. (2022). Cohort profile: The Corona 
Behavioural Unit COVID-19 cohort, a longitudinal mixed-methods study on COVID-19-related 
behaviour, well-being and policy support in the Netherlands.  

https://doi.org/10.1080/08870446.2022.2062355
https://doi.org/10.1016/j.socscimed.2023.115692
https://doi.org/10.1038/s41586-022-05398-2
https://doi.org/10.21203/rs.3.rs-311669/v1
https://doi.org/10.21203/rs.3.rs-311669/v1
https://doi.org/10.18637/jss.v042.i10
https://ourworldindata.org/explorers/coronavirus-data-explorer?zoomToSelection=true&facet=none&country=~NLD&pickerSort=desc&pickerMetric=population&hideControls=true&Metric=People+vaccinated+%28by+dose%29&Interval=Cumulative&Relative+to+Population=true&Color+by+test+positivity=false
https://ourworldindata.org/explorers/coronavirus-data-explorer?zoomToSelection=true&facet=none&country=~NLD&pickerSort=desc&pickerMetric=population&hideControls=true&Metric=People+vaccinated+%28by+dose%29&Interval=Cumulative&Relative+to+Population=true&Color+by+test+positivity=false
https://ourworldindata.org/explorers/coronavirus-data-explorer?zoomToSelection=true&facet=none&country=~NLD&pickerSort=desc&pickerMetric=population&hideControls=true&Metric=People+vaccinated+%28by+dose%29&Interval=Cumulative&Relative+to+Population=true&Color+by+test+positivity=false
https://ourworldindata.org/explorers/coronavirus-data-explorer?zoomToSelection=true&facet=none&country=~NLD&pickerSort=desc&pickerMetric=population&hideControls=true&Metric=People+vaccinated+%28by+dose%29&Interval=Cumulative&Relative+to+Population=true&Color+by+test+positivity=false
https://doi.org/10.1111/phn.12954
https://doi.org/10.1093/esr/jcp006
https://doi.org/10.1080/17437199.2021.1934062
https://doi.org/10.1111/bjhp.12474
https://doi.org/10.1016/j.paid.2021.110692
https://doi.org/10.3390/vaccines10010007


27 
 

Varas, S., Elorrieta, F., Vargas, C., Villalobos Dintrans, P., Castillo, C., Martinez, Y., Ayala, A., & 
Maddaleno, M. (2022). Factors associated with change in adherence to COVID-19 personal 
protection measures in the Metropolitan Region, Chile. PLoS One, 17(5), e0267413. 
https://doi.org/10.1371/journal.pone.0267413  

Wang, C., & Li, H. (2022). Public Compliance Matters in Evidence-Based Public Health Policy: Evidence 
from Evaluating Social Distancing in the First Wave of COVID-19. Int J Environ Res Public 
Health, 19(7). https://doi.org/10.3390/ijerph19074033  

Wright, L., Steptoe, A., & Fancourt, D. (2022). Trajectories of Compliance With COVID-19 Related 
Guidelines: Longitudinal Analyses of 50,000 UK Adults. Ann Behav Med, 56(8), 781-790. 
https://doi.org/10.1093/abm/kaac023  

 

https://doi.org/10.1371/journal.pone.0267413
https://doi.org/10.3390/ijerph19074033
https://doi.org/10.1093/abm/kaac023

