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ABSTRACT
The global health crisis due to the pandemic of the SARS-CoV-2 is associated with processes 
of urbanisation and globalisation. Globally well-connected areas with high population densities 
are hence expected to be disproportionately affected by COVID-19. This paper investigates 
the role of population density within the Netherlands, comparing hospitalisation and mortality 
related to COVID-19 across municipalities. The paper finds that infections, hospitalisation 
and mortality related to COVID-19 are not clearly correlated with the population density or 
urbanity of the municipality, also when controlling for age and public health factors. The paper 
concludes that while the public debate stresses the elevated risk of infections in cities, due to 
transgressive behaviour, the evidence in this paper suggests that the geography of the epidemic in 
the Netherlands is more complex. It speculates that the variation in urbanisation in most of the 
country might just be too small to expect significant differences.

Key words: COVID-19; SARS-CoV-2; urbanization; spatial polarization; density; epidemiology

INTRODUCTION

The outbreak of the new SARS-CoV-2 virus 
sparks new public and academic debate about 
the consequences of urbanisation. Historically, 
epidemiologists have linked the emergence 
of new infectious diseases and their prolifer-
ation to high densities of people and animals 
(McNeil 1976; Diamond 1998; Wolfe et al. 
2007; Munster et al. 2018; Wood et al. 2017). 
Proximity and interactions of people are the 
key drivers of urbanisation processes; urban-
ity, what is the urban is often defined in terms 
of density, the absence of distance (Storper 
& Scott 2016). Urbanisation is increasingly 
problematised as the increasing densities and 

interconnections are argued to facilitate the 
rise and proliferation of infectious diseases 
(Alirol et al. 2013). In work by Connolly et al. 
(2020) it is argued that especially processes 
of extended urbanisation, that is urbanisa-
tion into former non-urban areas, may ren-
der societies more vulnerable to the spread 
of infectious diseases, such as SARS-CoV-2. As 
Connolly et al. (2020, p. 4) say (paraphrasing 
Wald 2008) ‘cities have been known by public 
health officials as ‘promiscuous’ social spaces, 
with people ‘literally and figuratively bumping 
up against each other in smaller spaces and 
larger numbers than ever before’.

In this light, it is not surprising that the 
rapid spread of the new highly contagious 
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SARS-CoV-2 causing a serious and sometimes a 
lethal infection (WHO 2020) is associated with 
dense cities and urbanisation. Having its pre-
sumed origins in the city of Wuhan, an indus-
trial powerhouse with an agglomeration of 9 
million people, and from there spreading glob-
ally into highly urbanised areas of Northern 
Italy, Germany and the Low Countries, the 
SARS-CoV-2 virus has become associated 
with some large metropolitan areas of the 
developed world. The rapid rise in deaths in 
London, Madrid and New York only catalysed 
the global image of the SARS-CoV-2 virus as an 
urban problem (Connolly et al. 2020).

Furthermore, the SARS-CoV-2 crisis exposed 
economic interdependencies and revealed the 
vulnerability of the just-in-time economic sys-
tem based on global production chains. It also 
made clear that globalisation can facilitate the 
rapid and wide proliferation of the virus across 
the world through the networks of international 
mobility of people and goods (Ali & Keil 2006, 
2007; Keil & Ali 2006; Wolf 2016). In the cur-
rent ‘Corona-crisis’, public and social media 
speculate that mobilities of goods and people 
are linked to specific local and regional out-
breaks, such as the annual trek of Northern 
Europeans who go on ski holidays in the Alps 
and brought back the virus from the sunny 
slopes of the Italian mountains to their middle 
class neighbourhoods. In this vein, being discur-
sively linked to urbanisation and globalisation, 
the outbreak sparks anti-urban sentiment. The 
Corona crisis plays into an old adagio of the pol-
luted, dangerous and overcrowded city versus 
the pure and clean countryside. The city is seen 
as a source of potential infection, for instance 
evidenced by the expulsion of urban dwellers 
who seek to pass their home-isolation in sec-
ond homes (or rentals) in non-urban areas at 
the coast (Heyblom 2020). This sentiment is 
also witnessed in the UK where Londoners are 
not welcome in Cornwall and in France where 
Parisians are not welcome in rural areas (Onishi 
& Méheut 2020; Urwin & Calver 2020).

In response to the global outbreak most 
countries have adopted stringent measures of 
social distancing (WHO 2020; Wilder-Smith & 
Freedman 2020). In many countries staying at 
home is sternly advised and many commercial 
and social activities are discouraged. While 
some differences in timing and degree can be 

observed between countries and within coun-
tries, by and large most people are asked to 
lock down and stay at home as much as pos-
sible. Also in the Netherlands as a series of in-
creasingly strict measures have been adopted 
in response to first contain and later mitigate 
the spread of the virus. In the absence of a 
vaccine and without wide spread test-and-trace 
strategies, social distancing is the key mitiga-
tion strategy in the Netherlands (Anderson et 
al. 2020). In several countries authorities have 
adopted far-reaching measures to enforce com-
pliance with social distancing rules. In Spain 
and Italy for instance the armed forces were 
deployed to maintain the new social order. 
A substantial part of the population in many 
countries, however, did not need to be forced 
in line but seemed to act responsibly out of 
free will and social conformity. In Sweden, 
government response relies almost entirely on 
social compliance and individual/collective 
responsibility. Also the Dutch official response 
emphasises individual responsibility in what 
the prime minister referred to as ‘an adult de-
mocracy with proud adult people’. He stressed 
that ‘what does not work in the Netherlands 
is a government telling you what to do; this is 
something you do together’ (prime minster 
Rutte on Rijksoverheid.nl 2020). This approach 
relying on individual responsibility and solidar-
ity builds on high social trust and confidence 
in official health authorities (Siegrist & Zingg 
2014). The Netherlands has been regarded a 
high-trust society and social distancing in the 
early staged seems to have be widely upheld. 
In fact, as Uitermark (Ham 2020) notes many 
citizens adopt even stricter rules than official 
guidelines and, importantly also engage in so-
cial control and policing of others.

This paper sets out to confront the evidence 
of the role of density of the spread of SARS-
CoV-2 in the Netherlands and the public dis-
course on the Corona-crisis. The remainder of 
this paper will be concerned with two issues: 
first I will discuss the public debate about the 
outbreak in the Netherlands, especially in 
terms of social distancing. Then, I will present 
an analysis of the demographic and geograph-
ical factors that are associated with the spread 
of the epidemic. I will draw on an content anal-
ysis of national newspapers as well as a search 
of twitter handles related to the SARS-CoV-2 
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epidemic. For the statistical analysis I use pub-
lic data of the Dutch National the Institute of 
Public Health and the Environment (RIVM) 
and Statistics Netherlands (CBS).

Representations of the outbreak and social 
distancing – Historically infectious diseases are a 
source of fear and epidemics have both inspired 
greater solidarity as well as processes of othering 
across social and spatial cleavages. The outbreak 
of the bubonic plague in China in the nineteenth 
century, spreading to Hong Kong and Bombay 
around the turn of the century, culminated in 
a segregation frenzy across the British empire. 
Colonialists responded to the epidemic by greatly 
increasing segregation of white populations, 
isolating them from supposed unclean and 
infectious native populations (Nightingale 2012). 
The cholera and tuberculosis epidemics of the 
nineteenth century in the rapidly urbanising 
cities of western Europe and the US also sparked 
new waves of segregation and escape from the 
unhealthy, infected and infested cities to rural and 
suburban residences (Jackson 1987). However, 
these public health crises, which mainly affected 
cities, also raised awareness that poor hygiene 
conditions of the poor were also the rich men’s 
and hence a collective problem (McNeill 1976). 
The response to epidemics is therefore both an 
epidemiological and a sociological challenge, 
not only revealing patterns of the spread of the 
pathogen, but also exposing the social and spatial 
patterns of inequality, social solidarity and trust.

Baehr (2005, 2008) discusses the SARS-
CoV-1 (SARS) epidemic in 2003 in Hong Kong 
and in particular how the response laid bare 
the what he calls ‘debility’ of the political 
order of Hong Kong. Moreover, he argues that 
the epidemic fostered new forms of solidar-
ity, which are enacted through the emerging 
‘mask culture’ among Hong Kong citizens. He 
says:

Mask-wearing became the quickly impro-
vised, if obligatory, social ritual; failing to 
don one was met with righteous indignation, 
a clear sign of ritual violation. The mask sym-
bolised a rule of conduct – namely, an obli-
gation to protect the wider community – and 
an expectation regarding how one was to be 
treated by others. (…)Mask-wearing activated 
and reactivated a sense of a common fate; it 
was a mode of reciprocity under conditions 

that supremely tested it. Accordingly, mask 
demeanor was much more than a prophy-
lactic against disease. It showed deference to 
public emotions and the decision to respect 
them’ (Baehr 2008, p. 150).

Although the current SARS-CoV-2 is more 
contagious than the more deadly SARS-1-
virus for which rigorous isolation of cases had 
proven an effective measure to contain this 
virus (Hsieh et al. 2005), there are very relevant 
parallels between the SARS crisis and to the 
current crisis. Given the higher levels of asymp-
tomatic cases (Treibel et al. 2020) and the gen-
erally higher levels of R0 (infection number) of 
SARS-CoV-2, community infection occurs faster 
and more under the radar: ‘anyone’ could be 
infected. Social distancing measures are there-
fore the centre-stone of all public health re-
sponses world-wide if feasible in combination 
with track and trace strategies such as in South 
Korea and. In the Dutch context, where test-
and-trace strategies were quickly abandoned 
and mask wearing is not recommended, social 
distancing is the central pillar of the Dutch 
official approach to the epidemic (van Dissel 
2020a). As this approach is not very strictly en-
forced, it also renders its success contingent 
on compliance and collective responsibility, 
social distancing is not just the key mitigation 
measure, it is also the social ritual that reveals 
social solidarity with the ‘community of fate’. 
Staying at home and keeping distance in pub-
lic spaces are the ways in which Dutch people 
can show their deference to public emotions. 
No wonder that (not) complying with the rec-
ommendations of officials have become one 
of the most hotly debated issues in (social) 
media. In national TV talkshows, the develop-
ment of the outbreak is a daily returning topic 
but also many talk show guests and hosts alike 
express their opinions about how ‘the Dutch’ 
behave. In the terminology of Wald (2008) the 
‘outbreak narrative’ is not just about the rising 
death toll and the tracking of the capacity of 
ICUs, it is also fraught with social, cultural and 
spatial meaning. The narratives about SARS-
CoV-2/COVID-19 are also strongly about the 
measures that have been taken, the success or 
failure of stopping the virus and whether peo-
ple are doing enough, that is, whether they act 
responsible and sensible and in the interest of 
the social body.
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Newspapers publish various articles about 
social distancing behaviour, also wondering 
what may explain regional differences (Bolle 
& Wassens 2020). On social media, notably 
on Twitter, many people post Corona related 
updates about their own status, which are typ-
ically demonstrating ‘good’ behaviour: stay-
ing at home and keeping distance. Similar 
to what happened when people started add-
ing tractors to their Twitter handle in sup-
port of the farmers in their conflict with the 
Ministry of Agriculture (and RIVM), the 
home/house symbol as well as twitter handles 
such as [Name]#staythefuckhome or [Name]
stayshome or [Name]#keep1.5 metredistance 
are public displays of socially desirable be-
haviour (Figure 1).

A second common theme which is closely 
related to people positioning themselves as 
good responsible citizens is the amazement, 
frustration and anger about particular situa-
tions and places where people do not comply. 
Interestingly, in these debates several themes can 
be discerned. First there is a general blaming of 
everyone who does not abide the social distanc-
ing rules of the authorities, accusing them of ir-
responsible and egocentric behaviour. This may 
be directly punished discursively by pointing out 
that people who behave irresponsibly should 
give up the right to be treated in hospital in the 
scarce ICUs (Figure 2). Oftentimes irresponsible 

behaviour is also framed as an insult and an af-
front to health care workers who are working 
very hard to cope with the epidemic. Similar to 
what Baehr (2005) described for Hong Kong 
during the SARS epidemic, health care workers 
are ‘the heroes’ of this crisis. Their heroism is 
celebrated and also used as a moral yard stick 
for why people should conform to social distanc-
ing. Furthermore doctors are also publically vis-
ible during this crisis and also speak out in TV 
shows, newspaper opinion pages and on twitter. 
A letter from a nurse in an Amsterdam hospital 
in newspaper Het Parool received a lot of (social) 
media attention (van Megen 2020). The letter, 
headed ‘People, what the heck are we doing?! 
Please stop bootcamping and yoga-ing in the 
Vondelpark’ has several sections that tie into the 
broader debate:

It is the Sodom and Gomorra of the 
Corona crisis!  I’m flabbergasted.  Apart 
from some, the instructions of the author-
ities are ignored by everybody: bootcamp 
clubs, yoga lessons in groups of 20 to 30 
people, groups of friends are running 
right next to each other, puffing and pant-
ing: I have seen it all.

Although this quote does not talk about 
who the transgressors are, it is obvious that by 
yoga and bootcamp groups typically younger 

Note: Text reads: “'I want to be open about everything a 
IC patient experiences…about the anaesthesiologist 
Coen Feron (28) who works at the ICU and got 
#Corona himself and ended up on the ICU'  Must-
read for everyone who already tramples the social 
distancing rules. #stayhome”

Figure 1. Dutch twitter handle 26 April 2020: 
’Elsschot[flags]Keep 1.5 metre distance!’.  [Colour figure 
can be viewed at wileyonlinelibrary.com]

Note: “Really this is too little. It’s time for high fines 
ánd registering this behaviour. If ICU's were to 
become overcrowded and triage necessary, these 
people should be at the bottom of the list, even 
below the older than 80- year olds?”

Figure 2. Twitter post 29 March 2020, in response to 
tweet: Police end parties in Brabant:  [Colour figure can be 
viewed at wileyonlinelibrary.com]

www.wileyonlinelibrary.com
www.wileyonlinelibrary.com
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generations are implied. It clearly alludes to 
what Wald (2008, p. 14) referred to when she 
talked about ‘promiscuous urban spaces’. This 
Corona-related social distancing debate seems 
characterised by a central cleavage between 
age/generations. This has several dimensions. 
First of all, the virus disproportionally affects el-
derly and seems to spare younger generations. 
This highlights the issue of solidarity between 
the generations. Moreover, younger people are 
portrayed as being less able to show solidarity 
and constrain themselves. In a commentary 
in the same newspaper the day after, Paul van 
Lange, professor social psychology at the Free 
University, witnessed how the 1.5 metre rule is 
predominantly ignored by young adolescents. 
‘‘Psychologically this is no surprise’ he says. 
‘Young people have a stronger urge to socially 
belong than older people and their ability to 
self-regulate is not fully developed’’ (Raatgever 
2020.) Despite the fact that many young peo-
ple are living in relatively small dwellings, typ-
ically with family –in the case of teenagers-, 
and often with other roommates – in the case 
of students – they are criticised for being too 
much outside and blamed for not maintaining 
social distance and acting selfishly (Figure 3). 
Although obviously there are also different 
voices in the debate, intergenerational differ-
ences in terms of complying with the rules, are 
a central theme in the public discourse.

Another issue that is closely connected to this 
frame of intergenerational conflict, is the degree 
to which people in different places are conform-
ing to social distancing. Noord-Brabant as the 
hot bed of the epidemic is often used as a spatial 
reference. Already early in the outbreak the crit-
ical situation in Noord-Brabant was juxtaposed 

with naivety and carelessness in other parts of 
the country. For instance, MP Gert-Jan Segers 
used spatial dichotomies expressing his frustra-
tion about the carelessness in other parts of the 
country: ‘This week ICU doctors in Brabant told 
us that they had been crying, watching pictures 
on social media of totally irresponsible people 
in the Randstad. In Brabant people are dying 
of Corona and above the rivers too many peo-
ple act like they don’t know anything yet’ (De 
Telegraaf 2020).

These rather stark remarks about irrespon-
sible behaviour of people in the Randstad (the 
conurbation of major cities) are echoed in mul-
tiple tweets about lack of social solidarity and 
arrogance of inhabitants of the bigger cities 
(Figures 4 and 5). Of course these comments 
are not representative for the whole public 
debate, but they do attest to the tendency to 
fit newly emerging social issues, of which the 
Corona crisis is a vivid example, into existing 
dichotomies (Boterman 2020; Tzaninis et al. 
2018). At the same time, the Corona crisis gen-
erates a lot of ‘emotional energy’ (Collins 2004) 
in which people share a sense of purpose, fate, 
attention and mood. The experience of a shar-
ing a common fate, being in it together also 
fosters social solidarity. It is from this positive 
emotion, I would argue, that transgressions 

Figure 3. ‘Did you see the images from the shopping 
streets? In a few weeks the #secondwave #corona starts. 
Disgusting generation 20 years and 30 years olds, fuck 
the elderly/vulnerable’. [Colour figure can be viewed at 
wileyonlinelibrary.com]

Figure 4. tweet 25 March 2020 in response to Despite 
warnings it was too busy at the open air market in the 
Hague. ‘It is time we say goodbye to the Randstad. The 
world cannot stand so much rudeness. Fence it in with 
barbed wire and let’s see what remains after a 100 years’. 
[Colour figure can be viewed at wileyonlinelibrary.com]

www.wileyonlinelibrary.com
www.wileyonlinelibrary.com
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that jeopardise this solidarity are experienced 
as provocative and hence publically scolded. As 
the nurse from the Parool letter concluded: ‘I 
can appreciate a bit of civil disobedience, it’s 
Amsterdam’s forte, but this [behaviour] is not 
innocent’.

The negative sentiment, illustrated by mil-
lennials picnicking in small groups in urban 
park’s may not be about the fear of being in-
fected but rather may be about the experience 
of lack of solidarity with the rest. By associating 
these transgressions with specific places such as 
urban parks, irresponsibility is spatialised and 
become associated with the city, Amsterdam 
in particular (Boterman 2018). It fits into 
broader narratives of the city where anything 
goes, its population defies authority and the 
status quo does not exist (Nijman 1999). This 
is both a critique of a hedonistic urban genera-
tion and of the cosmopolitan cities themselves, 
Amsterdam first, that turn away from the rest 
of the country. The Corona crisis, which is 
combatted by the authorities with the slogan 
‘only together we can beat Corona’, lays bare 
some of the fundamental intergenerational 
and spatial cleavages in Dutch society.

GEOGRAPHY AND DEMOGRAPHY OF 
THE SARS-COV-2 EPIDEMIC

In daily reports, the RIVM has documented the 
spread of the virus in the Netherlands (RIVM 
2020a, 2020b, 2020c). The maps shown in 
those reports reveal the eminent role of geog-
raphy in epidemiology. While municipalities in 

the provinces of Noord-Brabant and Limburg 
have high incidences of SARS-CoV-2 confirmed 
cases, by mid-April 2020, the Northern prov-
inces still had some areas without any reported 
cases. The most densely populated Randstad 
provinces of Utrecht and North- and South-
Holland, inhabited by about 8 million people, 
generally do not stand out. These patterns of 
the epidemic seem to have been fairly stable 
in the period March/April 2020. The only sig-
nificant change appears to be the relatively 
fast spread of SARS-CoV-2 in municipalities in 
the so-called Bible Belt, where a large share of 
the population belongs to different orthodox 
Protestant communities.

As in New York, Lombardy and Madrid, 
the epidemic in the Netherlands started rel-
atively concentrated in specific regions. In a 
country measuring about 300 km from North 
to South, with a very intensively used road and 
railroad infrastructure, the regional differ-
ences are striking. Brabant and Limburg have 
about a third of all cases and only 20 per cent 
of all inhabitants. While population densities 
in these provinces are substantial (520 inhab-
itants/km2) they are less densely populated 
than the Randstad provinces North and South 
Holland and Utrecht. Also, the epicentre of 
the epidemic in Noord-Brabant and Limburg 
is not in the most urban areas but rather in 
the urbanised countryside of Eastern parts of 
Brabant and the northern parts of Limburg. 
The specific concentration of SARS-CoV-2 
cases in Noord-Brabant and Limburg has 
been ascribed to the carnival celebrations 
in February. Indeed the much lower infec-
tion rate in Western – non-Catholic – parts 
of Noord-Brabant support this hypothesis. 
Although some other carnival celebrating, 
Catholic parts of the country do not witness 
over-representation of SARS-CoV-2, it seems 
that Brabant and Limburg indeed present 
special cases within the Netherlands. In con-
trast to the Catholic provinces, the Northern 
provinces Friesland, Drenthe and Groningen 
report substantially lower levels of infections. 
The local health authorities (GGDs) adopted 
a much more wide testing regime, which ac-
cording to chief epidemiologist of the aca-
demic hospital of Groningen, Alex Friedrich, 
has made a significant contribution in miti-
gating the epidemic in the North (Friedrich 

Figure 5. ‘In Amsterdam people don’t care, so they couldnt 
care less what is going on in the country, here they should 
have mainatined order, I sustect they don’t dare because 
of ethnic profiling’. [Colour figure can be viewed at 
wileyonlinelibrary.com]

www.wileyonlinelibrary.com
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et al. 2020). The Northern provinces, how-
ever, are also much less densely populated 
(between 187–251 inhabitants/km2). Except 
for Groningen and Leeuwarden no urban 
areas larger than 100,000 people are situated 
in these provinces. It may therefore be inter-
esting and warranted to be sensitive to the 
regional variation when doing some analyses 
trying to explain some municipal variation.

The expanding knowledge of the demo-
graphics of the new virus reveals that of the hos-
pitalisation and fatalities of COVID-19 patients 
–as we know at this moment – the vast majority 
is of higher age (RIVM 2020a, 2020b, 2020c; 
WHO 2020). Of the officially reported COVID-
19 cases in the Netherlands 45 per cent is older 
than 65; of hospitalised patients 61 per cent 
and even 94 per cent of all COVID-19 related 
deaths are people older than 65. Especially 
people over 80 years old account for the lion’s 
share of all reported fatalities and this figure is 
likely even a strong underestimation given the 
large numbers of deaths in elderly homes that 
are likely caused by COVID-19. New data on 
‘over-mortality’ suggest that the official deaths 
are an underestimation by about 80 per cent, 
which is disproportionally contributing to mor-
tality among older ages (CBS 2020).

Younger people, to the contrary, appear to 
be only somewhat less infected but are much 
less likely to be hospitalised and die from the 
disease (Jones et al. 2020; Slot et al. 2020). 
Of all reported fatalities less than 1 per cent 
is younger than 40 and they represent about 
5 per cent of hospitalisations (RIVM 2020a, 
2020b, 2020c; van Dissel 2020a, 2020b). 
Younger and middle age people, due to their 
more frequent contacts with other people, are 
likely to be among the key transmitters of the 
virus. Currently there is debate about the role 
of children in this epidemic. Official reporting 
to the Dutch parliament (van Dissel 2020a) 
and recent evidence (Zhang et al. 2020) con-
cludes children play a small role as infectors, 
but other evidence suggest that the viral load in 
children is similar to adults (Jones et al. 2020).

DATA AND METHODS

The analyses of the next section draw on data 
from the RIVM as published daily since the 

outbreak of SARS-CoV-2. The epidemiological 
reports contain data at the municipal level in 
the Netherlands about the number of cases, the 
hospitalisation and the reported deaths related 
to COVID-19. I use the data as published on 16 
April 2020 and 29 April 2020. These data are 
complemented with data at the level of munici-
palities from Dutch Statistics (CBS 2020) about 
age, income (media standardised personal in-
come), monthly church attendance, and three 
health variables about the average use of med-
icine in the municipality. The included types 
of medicine are based on the reported severity 
and co-morbidity of COVID-19 (RIVM 2020a, 
2020b, 2020c; Simonnet et al. 2020). Diabetes 
medicine, cardiac medicine; and anti-hyper-
tensives are included in the models. To assess 
the correlation with density and urbanity the 
share of the urban population of municipali-
ties (people that live in high densities, >1500 
people/km2) is included. To also include the 
variation in population density, thereby con-
trolling for share of the population that lives 
in highly urban areas, the residuals of the 
(ordinary least squares) regression of urban 
population share with population density are 
included. The residuals have negative values if 
the population density is lower than what could 
be expected based on the share of the popula-
tion that lives in highly urban areas; if they are 
higher, it indicates that the population density 
of the municipality is higher than expected.

Finally I divided the country into four parts: 
the Northern provinces that have a different 
testing regime; Noord-Brabant/Limburg, 
where the epidemic started and spread rapidly; 
the Randstad provinces of Utrecht, North- and 
South-Holland, that are expected to have fast 
increase; and the other provinces that are ex-
pected to occupy an intermediate position.

The analyses are organised in four mod-
els with different dependent variables: (i) The 
number of cases/100,000; (ii) hospitalisa-
tion/100,000; (iii) reported deaths/100,000 on 
29 April 2020; and (iv) the change in the number 
of hospitalisations between 16 and 29 April. The 
models used are Poisson regressions that esti-
mate the predicted increase in the incident rate 
(IRR) compared to the mean value. To facilitate 
intuitive interpretation I included graphs that 
show the correlation of urbanity on the metrics 
on the epidemic in Dutch municipalities.
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RESULTS

First some of the central relations of this study 
are introduced by showing the scatter plots 
is that between population density and the 
incidence, the hospitalisation and Corona-
confirmed fatalities in Dutch municipalities, 
split out for the four parts of the country.

As Figures 6, 7 and 8 reveal, no clear im-
mediate correlation exists between density, 
and confirmed cases, hospitalisation rate, and 
mortality. The plots do reveal the significant 
differences between the four defined parts 
of the country: the higher infection rate in 
Noord-Brabant and Limburg and the lower 
levels in the Northern provinces. Nonetheless, 
the correlation between density and COVID-19 
metrics within these areas is not clear. Table 1 
shows the correlation coefficients for the differ-
ent parts of the country as well as the whole of 
the Netherlands, of which none is significant.

Figure 9 shows the correlation between the 
change in the number of hospitalisations and 
the log of the population density. In terms 
of recent changes in infection rates also no 

evident correlations surface, although for the 
Randstad provinces a positive correlation is 
close to significant.

It is evident that the factors explaining dif-
ferent levels of incidence, hospitalisation and 
mortality are more complex than outright pop-
ulation density. To make a preliminary attempt 
to cast light upon some of the complexity of 
these different factors in the next sections the 
regression models are presented. The first 
model estimates only the geographic factors; 
the second introduces age group demograph-
ics; the third and final model adds social and 
health variables to the model.

Models 1 and 2: geographical and demographic 
factors – As Table  2 reveals, the differences 
between the parts of the country are very 
substantial indeed. The Carnival provinces of 
Noord-Brabant and Limburg still have much 
higher rates of reported cases, hospitalisation 
and deaths related to COVID-19 than 
other parts of the country. Interestingly 
the Northern provinces and the Randstad 
provinces have lower incidences than the 

Figure 6. Cumulative number of cases of SARS-CoV-2 per 100,000 inhabitants on the 29th of April 2020, by logarithm 
of population density. [Colour figure can be viewed at wileyonlinelibrary.com]
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Figure 7. Cumulative hospitalizations per 100,000 inhabitants on the 29th of April 2020, by logarithm of population 
density. [Colour figure can be viewed at wileyonlinelibrary.com]
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Figure 8. Cumulative deaths per 100,000 inhabitants on 29th of April 2020, by of population density. [Colour figure 
can be viewed at wileyonlinelibrary.com]
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other provinces. Level of urbanity has a small 
negative effect on infection rates and hospital 
admissions. For population density, corrected 
for urbanity, a small positive effect is observed 
for hospitalisations. This probably means that 
in municipalities with lower levels of urbanity 
but relative high densities, such as the rather 
urbanised countryside of Brabant but also 
parts of the Randstad may have slightly more 
serious infections.

As model 2 introduces age categories 
the model improves a bit (+3% variance 

explained). Interestingly, only relatively nu-
merous youth seems to be associated with 
infection rates and also mortality related to 
COVID-19. Surprisingly, the relatively high 
shares of elderly does not significantly death 
rates. The effect of region and density remain 
similar to model 1.

Model 3: Social and public health factors 
– The third model introduces a number 
of social and health variables. Church 
attendance emerges as a risk factor. Not only 

Table 1. Correlations (PW) between Logarithm of population density and metrics of the SARS-Cov-2/COVID-19 
epidemic in Dutch municipalities, by region.

Correlation coefficient with Log population density (sig)

Cases/100,000
Hospitalization/ 
100,000 Deaths/100,000

Change in 
hospitalization/1000

Other provinces −0.07 (0.50) 0.06 (0.54) 0.05 (0.69) −0.03 (0.74)
Noord-Brabant/Limburg −0.12 (0.27) −0.09 (0.41) −0.07 (0.49) 0.07 (0.52)
Northern provinces 0.19 (0.25) 0.22 (0.17) 0.11 (0.50) 0.18 (0.28)
Randstad provinces 0.05 (0.54) −0.15 (0.10) 0.03 (0.70) 0.13 (0.14)
Netherlands as a whole 0.01 (0.89) −0.02 (0.71) 0.01 (0.91) 0.03 (0.57)

Figure 9. Increase in number of hospitalizations between 16th and 29th of April 2020, by logarithm of population density 
[Colour figure can be viewed at wileyonlinelibrary.com]
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social distancing is difficult in church but 
also the co-presence of different generations 
has effects of the spread of the SARS-CoV-2 
virus (Hartley et al. 2020). In terms of health 
factors, a high share of the hospitalised 
patients is suffering from overweight and 
also hypertension and cardiovascular illness 
have been reported as factors causing a 
severe manifestation of COVID-19. The 
model therefore includes the prevalence of 
standardised medicine use in the population 
at the municipal level.

Table  2 reveals that the model improved 
once more. Church attendance indeed cor-
relates positively with number of cases, but not 
with more severe incidences. Income does not 
seem to have any effect. Perhaps this is medi-
ated by the medicine variables which are quite 
strongly correlated with income. Both anti-hy-
pertensives and cardiac medicine use are pos-
itively associated with the number of cases in 
a municipality. Interestingly, the density and 
urbanity variables are no longer significant. 
Regional differences are also slightly reduced: 
the Northern provinces are still much less af-
fected and Noord-Brabant and Limburg are 

much more. The Randstad provinces do not 
differ anymore from the reference category 
provinces.

Model 4: increase in hospitalisations – 
The final model estimates the increase in 
the number of hospitalisations per capita. 
The model covers the two last weeks of 
April, which hence relate to infections that 
happened in the approximately two weeks 
prior. This, retrospective seems to have been 
just past the peak of the infection curve in 
the Netherlands, which was in the third week 
of March.

Table 3 shows that in the first model (4A) 
while population in urban areas does not 
correlate, relative density is associated with 
faster infection spread. Interestingly, the 
epidemic still spreads faster in the original 
hot bed provinces, and goes slower in the 
Randstad provinces and even more so in the 
North. When age is introduced (4B) density 
and urbanity are no longer significant and 
Brabant and Limburg are no longer witness-
ing a faster development than the reference 
provinces. Randstad and Northern provinces 

Table 3. Estimates of change in number of hospitalisations due to COVID-19 between 16-2-2020 and 29-4-2020, in 
Dutch municipalities (Poisson regressions).

Model 4: change hospitalization/100,000

A B C D

IRR sig IRR sig IRR sig IRR sig

% Population in urban areas 1.00 0.69 1.00 0.86 1.00 0.85 0.99 0.11
Population density difference 1.21 0.03 1.19 0.06 1.05 0.64 1.06 0.58
Limburg/Brabant (ref = other provinces) 1.32 1.08 1.45 0.07 1.25 0.25 1.04 0.89
Northern provinces 0.37 0.00 0.40 0.00 0.48 0.01 0.44 0.02
Randstad provinces 0.63 0.01 0.65 0.01 0.63 0.02 0.46 0.01
Limburg/Brabant#Population in urban areas 1.01 0.08
North#Population in urban areas 1.01 0.50
Randstad#Population in urban areas 1.01 0.04
youth (ref = 25-65 years old) 1.02 0.89 1.00 0.94 1.00 0.93
% 65-80 1.00 0.92 1.00 0.84 1.00 0.88
% 80 plus 0.95 0.44 0.97 0.71 0.95 0.58
Income 1.04 0.30 1.03 0.40
Regular church attendance 1.00 0.22 1.00 0.38
Anti-hypertension medicine use 2.27 0.16 2.04 0.23
Cardiaca medicine use 1.56 0.03 1.59 0.03
Diabetese medicine 1.08 0.62 1.03 0.86
constant 8.40 0.00 4.99 0.19 0.38 0.65 0.73 0.89
R2 0.09 0.10 0.11 0.12
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still see slower development. When includ-
ing also health factors (4C) the geographi-
cal factors demonstrate the same patterns 
of model 4B. Only cardiac medicine use is 
positively associated with the increase in the 
number of hospitalisations. Finally, includ-
ing interaction effects of population density 
with the specific regions (4D) reveals that 
for the Randstad provinces the effect of pop-
ulation in urban areas is stronger than for 
the reference category (other provinces). 
The effect of other variables did not change. 
To illustrate the combined effect of region 
and urbanity, Figure 10 shows the predicted 
probability for the increase of the number of 
hospitalisations. As this figure demonstrates, 
the effect seems to vary for the different re-
gions. However, most of those differences 
are not significant as evidenced by the over-
lapping confidence intervals. The slope for 
the Randstad and for the other provinces 
however differ significantly, going up slightly 
for the Randstad. This may thus point to a 
differentiated role of density and urbanity in 
proliferation across regions.

DISCUSSION

Urbanisation and globalising networks of 
people and goods are processes that have his-
torically been associated with the emergence 
and proliferation of infectious diseases. The 
most recent epidemics of SARS and the aviary 
and swine flu evidently revealed the vulner-
abilities of global cities and of a globalised 
world economy (Ali & Keil 2006; Alirol et al. 
2011). The current COVID-19 crisis caused 
by SARS-CoV-2 has again been understood 
as the product of globalisation and urban-
isation. Moreover, as COVID-19 (initially?) 
disproportionally affected global cities like 
New York, Madrid and London, the current 
pandemic is also framed in public discourse 
as an urban problem. This paper analysed 
the patterns of the SARS-CoV-2 epidemic in 
the Netherlands and confronted this with 
the narratives in the public debate about the 
outbreak.

This paper found for the Dutch context 
little evidence that the geography of the 
SARS-CoV-2 epidemic is related to population 

Figure 10. Predicted increase in the number of Hospitalizations/100,000 16-29th of April, by share urban population 
and parts of the country [Colour figure can be viewed at wileyonlinelibrary.com]
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density. Although concentrations of infections 
exist: Noord-Brabant and Limburg; and some 
regions, the Northern provinces, are notably 
spared, the analysis presented in this paper, did 
not find convincing evidence that urbanity and 
population density are the key factors that can 
explain the patterns and the increase of the 
SARS-CoV-2 epidemic within the Netherlands. 
In fact, the Randstad conurbation, which is one 
of the most populous urban areas of Europe, 
has lower levels of SARS-CoV-2 related met-
rics than most other parts of the country. The 
larger cities of the Netherlands are therefore 
not particularly plagued by SARS-CoV-2 com-
pared to more rural parts of the country.

Also, the population composition is not 
straightforwardly correlated with the different 
manifestations of the epidemic. The analyses 
suggested that the share of young people may 
be a predictor of higher incidence and mortality. 
However, the most obvious metric one would as-
sume: higher numbers of elderly in the munici-
pality, does not seem to be clearly associated with 
severe cases and even mortality due to COVID-19. 
Although the presented analsyes are of course 
both based on preliminary data and limited in 
sophistication, any robust and clear correlation 
would have emerged by now. At least within the 
Dutch context, which is generally highly urban-
ised and densely populated, little geographical 
variation points to the role of density.

The rather polarised debate about social 
distancing, which as a strategy is indeed ap-
parently contributing significantly to the mit-
igation of the epidemic (RIVM 2020a), should 
therefore not be necessarily be explained by 
the facts of this epidemic. If population den-
sity is a key issue and social distancing is poorly 
upheld among (young) urban populations, the 
big cities in the Netherlands should have clearly 
emerged as hotbeds of SARS-CoV-2. This, at 
least for now (10 May 2020), does not seem to 
be the case. It seems more likely that narratives 
about social distancing and density are inter-
linked with exiting social and spatial cleavages 
that are played out along different social is-
sues. The ‘outbreak narrative’, as Wald (2008) 
calls it, is fraught with socio cultural meaning, 
fitting into existing and spatial polarisation 
between urban areas and the rest of the coun-
try (Boterman 2020). As this paper illustrated 
with examples from the (social) media debate, 

social distancing and staying home are the so-
cial rituals of this COVID-19 crisis. Referring 
to the social ritual of wearing a mask during 
the SARS epidemic in Hong Kong (Baehr 
2005, 2008), I argue that complying with the 
rules and also publically showing the willing-
ness to do so (i.e. through selfies, social media 
status posts) is an act and display of solidarity. 
Correspondingly, not complying with the rules 
by not keeping one’s distance or making un-
necessary trips, is publically shamed because 
it represents a selfish act that jeopardises the 
community; it represents a transgression that 
shakes the order of the new normal. This order 
also has clear spatial dimensions in which cit-
ies, and Amsterdam in particular, are framed as 
displaying less solidarity. This fits into broader 
narratives of the city where anything goes, and 
its population defies authority (Nijman 1999).

So, why do these transgressions – if they 
are indeed more common in urban areas – do 
not translate into higher incidences of SARS-
CoV-2 in the urban populations? Perhaps a 
faster urban proliferation will emerge later in 
the course of the pandemic, but for now we 
might speculate about why the cities in the 
Netherlands are not standing out. First of all, 
as we have seen in Northern Italy, Belgium 
or North-Rhine Westphalia, the epidemic 
emerged in highly urbanised regions. The 
whole of the Netherlands, maybe excluding 
the Northern provinces, is highly urbanised 
and has high population densities. The differ-
ences between municipalities within the urban-
ised provinces of the Netherlands are perhaps 
less relevant than the fact that the whole 
country could be considered an urban region. 
This would then explain the exception of the 
North, which in addition to having a different 
mitigation strategy including more widespread 
testing-and-tracing, is also significantly less 
urbanised.

A second, additional hypothesis, is related to 
the extended urbanisation thesis as discussed 
in the recent paper of Connolly and colleagues 
(2020). The less urban parts of the Netherlands 
which are nonetheless strongly affected by the 
virus, notably Noord-Brabant, are territories 
of extended urbanisation. The Dutch coun-
tryside has relatively high population densities 
and moreover very intensive agro-industries. 
Noord-Brabant is one of the biggest pork, and 
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live animals (pigs, goats) producing regions of 
Europe and also has a substantial fur industry. 
The q-fever outbreak (2007–2009), an occu-
pational zoonosis caused by a bacterium, had 
its epicentre in Noord-Brabant and is directly 
related to the high density of animals in close 
proximity to population centres (Schimmer 
et al 2014). The argo-industries in the Dutch 
countryside, producing animals, meat, and 
dairy for the world market are therefore as 
much part of globalisation and urbanisation 
as the larger cities. In other words, if urbani-
sation and globalisation, understood as high 
concentrations of people and as an extended 
process of global-local interconnections, are 
key factors explaining the spread of infectious 
diseases such as SARS-CoV-2, perhaps the lack 
of a clear pattern within the Netherlands is ex-
actly what one expects.
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