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Abstract

Subsequent to the arrival of SARS-CoV-2 and emergence of COVID-19, policy
to limit the further spread has focused on increasing distance between individu-
als when interacting, often termed social distancing although physical distancing
is more accurate (Das Gupta and Wong in Canadian J Public Health 111:488-489,
2020; Gale in Is ‘social distancing’ the wrong term? Expert prefers ‘physical dis-
tancing,” and the WHO agrees. The Washington Post, 2020; Sgrensen et al. in Glob
Health Promot, 28:5-14, 2021), and limiting the frequency of interaction by limit-
ing/prohibiting non-essential and large-scale social gatherings. This research note
focuses on social spacing, defined by distance and interaction, to offer a cross-
cultural insight into social distancing and social interactions in the pre-pandemic
period. Combining unique data on frequency of contact, religious service attendance
and preferred interpersonal spacing in 20 countries, this research note considers var-
iation in the extent to which physical distance was already practiced without official
recommendations and underscores notable cross-cultural variation in the extent to
which social interaction occurred. Results suggest that policy intervention should
emphasize certain behavioral changes based on pre-existing context-specific patterns
of interaction and interpersonal spacing rather than a one-size-fits-all approach. This
research note is a descriptive first step that allows unique insight into social spacing
and contact prior to the spread of SARS-CoV-2. It provides a baseline typology and
a reference for future work on the cross-cultural implications of COVID-19 for pre-
pandemic socio-cultural practice and vice versa.
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Interpersonal spacing and social contact are core features of social interaction. They
are also pathogen vectors, providing a bridge and an opportunity for transmission.
As a result, public health interventions (e.g., physical distancing, limits on social
contact) that limit the spread of SARS-CoV-2 also impact long-standing socio-cul-
tural practice. We employ pre-pandemic cross-cultural data to assess how more than
20 countries navigated social interaction before the current pandemic, focusing on
two dimensions: interpersonal spacing, which is measured using a unique data set
of preferred distance from others (strangers, acquaintances and close contacts), and
social contact, which is measured using survey data on frequency of religious ser-
vice attendance and social gatherings (friends, relatives and colleagues).

Interpersonal spacing captures preferences in terms of physical distance when
interacting with others. Variation has been observed between countries (Remland
et al., 1995; Sorokowska et al., 2017), by gender (Ozdemir, 2008; Smith, 1981) and
by age (Ozdemir, 2008; Webb & Weber, 2003). The circumstances of the interaction
is key and notable variation is observed within a given context depending on the
type of interaction, distinguishing those with close ties from strangers and acquaint-
ances (Sorokowska et al., 2017). The metric used captures average preferences by
country, measured in centimeters, in terms of spatial distance from three types of
others: stranger, acquaintance and a person considered close.

Social contact refers to the frequency and nature of social interactions. As with
interpersonal spacing, notable variation in the timing and extent of social contacts
has been observed (Mossong et al., 2008). Variation by gender and socioeconomic
characteristics are notable (Sayer, 2005) with implications of disease transmission
(Kwok et al., 2014; Stromgren et al., 2017). Large gatherings, particularly religious
services, are important forms of social interaction and have secondary implications
for health and wellbeing (Nicholson, 2009). The metric used is derived from survey
data that measures the frequency of religious service attendance and social gather-
ings with others defined as friends, relatives and colleagues.

1 Data

Information on religious service attendance and frequency of social contact
is recorded in the European Social Survey (ESS). The 9th and most recent wave
(ESS9), collected in 2018, provides information for most countries (European Social
Survey Round 9 Data 2018). For countries that did not participate in ESS9, the most
recent available wave was used: Spain (ESS8), Greece (ESSS5), Croatia (ESSS),
Portugal (ESS8), Russia (ESS8), Slovakia (ESS6), Turkey (ESS4), Ukraine (ESS6)
(European Social Survey Cumulative File 2018). For religious service attendance,
respondents can reply on a 7-point ordinal scale ranging from [1] “never” to [7]
“once a week”. The frequency of meetings with friends, relatives and colleagues is
recorded on a 7-point scale ranging from [1] “never” to [7] “every day”. Responses
of [1] “never” for religious services and [3] “once a month” for frequency of meet-
ings with friends, relatives and colleagues are considered analogous to limited social
interaction and avoidance of large gatherings.

@ Springer



Physical Spacing and Social Interaction Before the Global... 109

Interpersonal spacing for three types of social engagement—strangers, acquaint-
ances, and people with whom one is close—is measured in centimeters and was
collected in 2013 (for complete details of the sample and method see Sorokowska
et al., 2017). Distances of 100 cm are considered compliant with WHO’s suggested
minimal separation of 1 m (World Health Organization, 2020) for effective social
distancing. All participants were personally recruited through advertisements, per-
sonal contacts, in shopping malls to ensure the highest achievable proportion of
community members in the final samples. The data collection was conducted dur-
ing the same time across all locations and all participants were ensured anonymity.
The original data includes 8943 participants from 53 study sites across 42 coun-
tries. Only European country contexts that offered equivalent samples from the ESS
could be included in the analysis, resulting in a final sample of 22 countries. Appen-
dix Table 1 presents basic demographic characteristics of the samples for countries
included in the analysis. The complete replication package is available for download
https://github.com/mathewcreighton/social_spacing/blob/0dd63e9e6dd671f56f96
4289dec4749b6a8590d7/Spatial_Demography_Research_Note_Replication_Packa
gevl.zip.

1.1 Patterns of Pre-Pandemic Interpersonal Spacing, Religious-Service
Attendance and Frequency of Social Contact Across Relationship Categories

Figure 1 shows pre-pandemic estimates of social contact, religious service attend-
ance and average preferred interpersonal spacing by country. K-means clustering is
used to define similar groupings by placing n observations into k clusters. The num-
ber of clusters was determined through the "elbow method" in which the optimal k
was selected when an additional number of clusters would not improve the partition
of the total within-cluster sum of squares (WSS). The algorithm used to assign the
observations into clusters (Hartigan & Wong, 1979) includes three steps. The algo-
rithm begins by selecting randomly k observations as the preliminary centroid of the
cluster. After that, the remaining observations are assigned to their closest centroid.
Then a new centroid is generated based on the mean value of each cluster. The sec-
ond and third steps are repeated until it reaches a minimum within-cluster sum of
squares. Figure 1 then shows country clusters where the centroid is the mean of the
z-scores for physical distance (Y) and frequency of contact (X).

Consistent with other work (Sorokowska et al., 2017), interpersonal spac-
ing declines notably when the interaction includes people with stronger social
ties, therefore the analyses were performed separately for strangers, acquaintances
and friends. For comparative purposes, we also included the hypothetical context
labelled “Soc. Res.”, which is defined as the absence of religious gatherings, infre-
quent social contact (i.e., once a month or less) and 100 cm social spacing, which
conforms with the World Health Organization’s (WHO) suggested minimal guide-
lines (World Health Organization, 2020). Although we consider the WHO’s 100 cm
suggested minimal distance to be a reasonable reference for international compara-
tive work, 6ft or 200 cm is often used by national and international bodies as the
preferred distance to minimize the risk of transmission.
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As illustrated in Fig. 1, Hungary, Turkey, Estonia, Czech Republic, Portugal, Nor-
way, Croatia, Great Britain, Germany and Switzerland report a preferred distance
near or in excess of WHO guidelines for interactions with strangers. For acquaint-
ances, only Hungary and Estonia prefer 100 cm+on average. Most counties prefer
distances below 100 cm on average in all situations.

Patterns of religious service attendance reveal the multidimensionality of behav-
ior. Some countries that report, on average, greater interpersonal spacing as prefer-
able (e.g., Turkey, Portugal, Croatia) are also among the most frequent attenders of
religious services. Only Hungary situates itself nearer to a socially restrictive con-
text in terms of both interpersonal spacing and attendance of religious services. Of
note, countries that prefer closer interpersonal spacing, regardless of category (e.g.,
Greece, Russia and Poland) are notably infrequent in terms of social contact.

1.2 Clusters of Pre-Pandemic Interpersonal Spacing, Religious-Service
Attendance and Frequency of Social Contact

Figure 2 reports k-mean cluster analysis that includes social interaction (religious
service attendance and frequency of social contact) and all dimensions of preferred
interpersonal spacing—stranger acquaintance, close tie). The approach used to gen-
erate Fig. 2 is similar to that used in Fig. 1’s bivariate plots, but instead of only
two variables, all measures of social contact, religious service attendance and inter-
personal spacing are used. The axes represent the two first dimensions obtained
through principal component analysis and, in parenthesis, the percentage of variance
explained by the referred dimension. The analysis can be reproduced through the
publicly available replication package which contains the working datasets, the R
Code, the "elbow method" figures and cluster figures. From this descriptive anal-
ysis,! three broad categories emerge that reflect a pre-pandemic patterns to social
spacing and interaction.

First, we find a group of countries reflect limited spacing in that, without clear
advice on interpersonal spacing, often termed social distancing although physical
distancing is more accurate (Das Gupta and Wong, 2020; Gale, 2020; Sgrensen
et al., 2021), and limits to social contact, there is a natural tendency toward close
and frequent contact. Italy, Bulgaria, Serbia, Ukraine, Slovakia and Greece are
exemplary. In these cases, social distancing and limitations on social contact would
entail a relatively more significant socio-behavioral shift.

Second, we have countries that cluster somewhat closer to a recommended,
socially restrictive context, termed “Soc. Res.”. These contexts offer mixed spacing.
This cluster includes countries like Spain, Great Britain and Germany and contrast-
ing patterns in terms of social interaction and interpersonal spacing. For example,
religious service attendance is infrequent (e.g., Spain, Great Britain), but preferred

! K-means clustering does not take into account the error in the mean for a given dimension. Although
informative, the clusters that emerge are best interpreted as descriptive and this research note offers a
pathway toward further assessment of pre-pandemic socio-behavioral context with more robust measures
of social contact and interpersonal spacing.
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physical distance is relatively close. These contexts would be best served by targeted
policy interventions that emphasize country-specific areas of concern, which could
focus on physical distance or social contact/gatherings or a more nuanced variation.

Third, we have countries offer natural spacing in that they that cluster close to
(and occasionally within) a “safe” hypothetical context practicing 1-m social dis-
tancing, prohibiting religious gatherings and experiencing infrequent social contact.
Turkey, Switzerland, Croatia and Estonia fall into this category. A fourth cluster,
consisting only of Hungary, is closest to WHO guidelines on social distancing and
limits on social contact/gathering without intervention. This is not to say that trans-
mission of SARS-CoV-2 is unlikely or even less likely to occur in these contexts.
Instead, the pattern suggests that conforming to socially restrictive guidelines would
not imply as large a socio-behavioral shift.

1.3 Patterns by Age and Sex

The transmission of SARS-CoV-2 and the health consequences of COVID-19 vary
by sex and age with men and older people disproportionately and negatively affected
(Dowd et al., 2020). Figure 2 underlines two patterns. First, there is some natu-
ral movement toward more social restriction as age increases. The overall pattern
remains largely true for the older ages as well with some exceptions. For example,
Turkey shifts further from social restriction as age increases, suggesting that those
aged 60 +are relatively more socially active. Second, there is a clear pattern by sex
with males gravitating toward a more socially restricted position. Estonia and Hun-
gary, men share more with a context experiencing near-total social restriction than
anywhere else.

1.4 Implications For Policy

Adapting to a post-pandemic “new normal” often requires deviating from life-long
behavioral practices that govern how we socially interact. Policy interventions that
ask for social distancing, prohibit religious gatherings and dictate infrequent social
contact impact everyone, but not equally. This research note provides unique insight
into the social context preceding the outbreak of COVID-19 in 20 countries. As
work on Ebola underscored, socio-cultural behavior is an important factor to under-
stand when modelling transmission patterns (Chowell & Nishiura, 2014). Some
countries naturally engage in greater protective behavior and would require rela-
tively limited shifts in social behavior due to SARS-CoV-2. The most obvious exam-
ple is Hungary, where interpersonal spacing, social contact and religious gatherings
are notably compatible with post-pandemic social restrictions. In other contexts, the
opposite is true and limits on physical distance and contact would entail a relatively
large deviation from ongoing social practice. These less socially restrictive contexts
would plausibly benefit from greater supports that underscore how and when one
should deviate from long-standing forms of socializing. Other contexts are mixed
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and one type of intervention (e.g., limits on social contacts) would require less adap-
tation relative to others (e.g., close interpersonal spacing with strangers).

This research note is a descriptive, but crucial first step toward understanding
social contact, interaction and interpersonal spacing prior to the spread of SARS-
CoV-2. Next steps would be to consider the link between pre-pandemic physical dis-
tance/contact for other demographic patterns such as re-infection rates, mortality,
and long-term compliance with socially restrictive public health measures. In addi-
tion, links between natural patterns of interpersonal spacing and contact and trans-
mission rates during annual rituals (e.g., religious holidays, summer vacations, etc..)
deserve greater scrutiny. What is clearly highlighted in this work is that long-stand-
ing socio-cultural practice varies significantly between country contexts. Moreover,
this variation is directly linked to public health mitigation strategies put in place to
mitigate the transmission of SARS-CoV-2 (e.g., guidance on physical distancing,
mandated restriction on public gatherings like religious services). As a result, any
future analysis of post-pandemic shifts in these same practices, including that which
explores how public health measures shape short- and long-term social relation-
ships, requires pre-pandemic baseline levels of social contact, interaction and inter-
personal spacing to be taken into account.

Appendix

See Table 1.
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Table 1 Demographic

characteristics for each sample Country Sample size Age
of interpersonal spacing Total Men  Women M (SD) Range
AUT 200 115 85 26.59 (9.73) 17-65
BGR 102 63 39 38.35 (8.95) 21-59
HRV 614 301 313 44.75 (11.65) 19-83
CZE 167 80 87 36.48 (15.93) 18-79
EST 149 50 96 42.93 (12.30) 20-74
DEU 154 62 92 31.59 (13.39) 18-74
GRC 94 42 49 38.77 (9.07) 20-71
HUN 237 76 161 37.80 (9.56) 19-62
ITA 322 127 195 48.39 (11.06) 20-86
NOR 100 72 28 41.29 (13.51) 22-77
POL 428 161 254 40.07 (11.66) 20-87
PRT 293 99 181 46.04 (11.17) 18-81
RUS 224 120 104 38.61 (13.86) 19-87
SRB 105 19 86 24.96 (7.01) 20-56
SVK 233 76 157 42.76 (11.74) 22-72
ESP 199 93 106 47.10 (9.36) 24-67
CHE 179 110 69 48.77 (12.87) 21-75
TUR 391 238 153 42.70 (13.59) 20-83
GBR 100 42 58 45.04 (11.57) 20-78
UKR 311 66 245 29.20 (8.73) 18-61

This table is adapted from Sorokowska et al., 2017 and shows the
core demographic characteristics of the sample used to estimate
country-level interpersonal spacing preferences in centimetres. Age
ranges differences reflect the feasibility of the data collection in each
country context. Complete details about the data collection and ini-
tial measurement can be found in Sorokowska et al., 2017. The com-
plete replication package is available for download https://github.
com/mathewcreighton/social_spacing/blob/0dd63e9e6dd671£56£96
4289dec4749b6a8590d7/Spatial_Demography_Research_Note_
Replication_Packagev1.zip)

Funding Open Access funding provided by the IReL. Consortium.

Open Access This article is licensed under a Creative Commons Attribution 4.0 International License,
which permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as
you give appropriate credit to the original author(s) and the source, provide a link to the Creative Com-
mons licence, and indicate if changes were made. The images or other third party material in this article
are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line to the
material. If material is not included in the article’s Creative Commons licence and your intended use is
not permitted by statutory regulation or exceeds the permitted use, you will need to obtain permission
directly from the copyright holder. To view a copy of this licence, visit http://creativecommons.org/licen
ses/by/4.0/.

@ Springer


http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://github.com/mathewcreighton/social_spacing/blob/0dd63e9e6dd671f56f964289dec4749b6a8590d7/Spatial_Demography_Research_Note_Replication_Packagev1.zip
https://github.com/mathewcreighton/social_spacing/blob/0dd63e9e6dd671f56f964289dec4749b6a8590d7/Spatial_Demography_Research_Note_Replication_Packagev1.zip
https://github.com/mathewcreighton/social_spacing/blob/0dd63e9e6dd671f56f964289dec4749b6a8590d7/Spatial_Demography_Research_Note_Replication_Packagev1.zip
https://github.com/mathewcreighton/social_spacing/blob/0dd63e9e6dd671f56f964289dec4749b6a8590d7/Spatial_Demography_Research_Note_Replication_Packagev1.zip

116 M. Creighton et al.

References

European Social Survey Round 9 Data (2018). Data file edition 1.2. NSD - Norwegian Centre for
Research Data, Norway — Data Archive and distributor of ESS data for ESS ERIC.

European Social Survey Cumulative File (2018). ESS 1-8, Data file edition 1.0. NSD - Norwegian Centre
for Research Data, Norway - Data Archive anddistributor of ESS data for ESS ERIC.

Chowell, G., & Nishiura, H. (2014). Transmission dynamics and control of Ebola virus disease (EVD): A
review. BMC Medicine, 12, 196.

Das Gupta, D., & Wong, D. W. S. (2020). No more “social distancing” but practice physical separation.
Canadian Journal of Public Health, 111, 488—489.

Dowd, J. B., Adriano, L., Brazel, D. M., Rotondi, V., Block, P., Ding, X., Liu, Y., & Mills, M. C. (2020).
Demographic science aids in understanding the spread and fatality rates of COVID-19. Proceedings
of the National Academy of Sciences, 117, 9696-9698.

Gale, R. (2020). Is ‘social distancing’ the wrong term? Expert prefers ‘physical distancing,” and the
WHO agrees. The Washington Post, March 26th.

Hartigan, J. A., & Wong, M. A. (1979). A K-means clustering algorithm. Journal of the Royal Statistical
Society: Series C (Applied Statistics), 28, 100-108.

Kwok, K. O. et al. (2014). Social contacts and the locations in which they occur as risk factors for influ-
enza infection. Proceedings of the Royal Societyof London B: Biological Sciences, 281, 20140709.

Mossong, J. et al. (2008). Social contacts and mixing patterns relevant to the spread of infectious dis-
eases. PLoS Medicine, 5, €74.

Nicholson, A., Rose, R., & Bobak, M. (2009). Association between attendance at religious services and
self-reported health in 22 European countries. Social Science & Medicine, 69, 519-528.

Ozdemir, A. (2008). Shopping malls: Measuring interpersonal spacing under changing conditions and
across cultures. Field Methods, 20, 226-248.

Remland, M. S., Jones, T. S., & Brinkman, H. (1995). Interpersonal spacing, body orientation, and touch:
Effects of culture, gender, and age. The Journal of Social Psychology, 135, 281-297.

Sayer, L. C. (2005). Gender, time and inequality: Trends in women’s and men’s paid work, unpaid work
and free time. Social Forces, 84, 285-303.

Smith, H. W. (1981). Territorial spacing on a beach revisited: A cross-national exploration. Social Psy-
chology Quarterly, 44, 132-137.

Sgrensen K., Okan O., Kondilis B., & Levin-Zamir D. (2021). Rebranding social distancing to physical
distancing: Calling for a change in the healthpromotion vocabulary to enhance clear communication
during a pandemic. Global Health Promotion, 28, 5-14.

Sorokowska, A. et al. (2017). Preferred interpersonal spacings: A global comparison. Journal of Cross-
Cultural Psychology, 48, 577-592.

Stromgren, M., Holm, E., Dahlstrom, 0., Ekberg, J., Eriksson, H., Spreco, A., & Timpka, T. (2017).
Place-based social contact and mixing: A typology ofgeneric meeting places of relevance for infec-
tious disease transmission. Epidemiology and Infection, 145.

Webb, J. D., & Weber, M. J. (2003). Influence of sensory abilities on the interpersonal spacing of the
elderly. Environment & Behavior, 35, 695-711.

World Health Organization (2020). Coronavirus disease (COVID-19) advice for the public. https://[www.
who.int/emergencies/diseases/novel-coronavirus-2019/advice-for-public.

Publisher’s Note Springer Nature remains neutral with regard to jurisdictional claims in published
maps and institutional affiliations.

@ Springer


https://www.who.int/emergencies/diseases/novel-coronavirus-2019/advice-for-public
https://www.who.int/emergencies/diseases/novel-coronavirus-2019/advice-for-public

	Physical Spacing and Social Interaction Before the Global Pandemic
	Abstract
	1 Data
	1.1 Patterns of Pre-Pandemic Interpersonal Spacing, Religious-Service Attendance and Frequency of Social Contact Across Relationship Categories
	1.2 Clusters of Pre-Pandemic Interpersonal Spacing, Religious-Service Attendance and Frequency of Social Contact
	1.3 Patterns by Age and Sex
	1.4 Implications For Policy

	References




