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Introduction

In Norway, there was a rapid increase in notified 
COVID-19 cases through early March 2020, then a 
decline in new identified cases from the end of the 
month. A peak in notified cases among immigrants 
came a few weeks later, and as total numbers declined, 
the proportion of immigrants among new cases rap-
idly increased. After the first weeks of the pandemic, 
immigrants have been highly overrepresented in 
COVID-19 notified cases and associated hospitalisa-
tions, and also in age-adjusted mortality [1].

Studies of previous crises and pandemics have 
shown that people with low socioeconomic status 
(SES) are often hit harder than people with higher 

SES [2], but the association between SES and infec-
tions is not constant over time and for all settings [3]. 
For the 1918 pandemic, SES was negatively associ-
ated with influenza-like illness in the first wave, but 
was positively associated in the second wave [4]. 
Poverty is a well-known risk factor for tuberculosis, 
both historically and globally, although the associa-
tions are not always linear [5]. The occurrence of 
H1N1 hospitalisation, severe illness and mortality 
were associated with social disadvantage in the USA, 
but not in other high-income countries [6], indicat-
ing that contextual factors in different countries 
might be of importance. Several explanations as to 
why low SES might affect the risk of COVID-19 have 

The correlation between socioeconomic factors and COVID-19  
among immigrants in Norway: a register-based study

MARTE KJØLLESDAL1 , KATRINE SKYRUD1, ABDI GELE1 , TRUDE ARNESEN2, 
HILDE KLØVSTAD2, ESPERANZA DIAZ1,3  & THOR INDSETH1

1Health Services Research, Norwegian Institute of Public Health, Oslo, Norway, 2Division of Infection Control and 
Environmental Health, Norwegian Institute of Public Health, Oslo, Norway, and 3Department for Public Health and 
Primary Care, University of Bergen, Bergen, Norway

Abstract
Aim: Immigrants in Norway have higher COVID-19 notification and hospitalisation rates than Norwegian-born individuals. 
The knowledge about the role of socioeconomic factors to explain these differences is limited. We investigate the relationship 
between socioeconomic indicators at group level and epidemiological data for all notified cases of COVID-19 and related 
hospitalisations among the 23 largest immigrant groups in Norway. Methods: We used data on all notified COVID-19 
cases in Norway up to 15 November 2020, and associated hospitalisations, from the Norwegian Surveillance System for 
Communicable Diseases and the emergency preparedness register at the Norwegian Institute of Public Health. We report 
notified COVID-19 cases and associated hospitalisation rates per 100,000 and their correlation to income, education, 
unemployment, crowded housing and years of residency at the group level. Results: Crowded housing and low income at a 
group level were correlated with rates of both notified cases of COVID-19 (Pearson`s correlation coefficient 0.77 and 0.52) 
and related hospitalisations (0.72, 0.50). In addition, low educational level and unemployment were correlated with a high 
number of notified cases. Conclusions: Immigrant groups living in disadvantaged socioeconomic positions are 
important to target with preventive measures for COVID-19. This must include targeted interventions for low-
income families living in overcrowded households.

Keywords: COVID-19, socioeconomic conditions, immigrants, migrants, hospitalisation

Correspondence: Marte Kjøllesdal, Health Services Research, Norwegian Institute of Public Health, Postboks 222 Skøyen, Oslo, 0213, Norway.   
E-mail: makj@fhi.no

Date received 22 December 2020; reviewed 26 March 2021; accepted 9 April 2021

1015860SJP0010.1177/14034948211015860M. Kjøllesdal et al.Short Title
research-article2021

Original Article

https://uk.sagepub.com/en-gb/journals-permissions
https://journals.sagepub.com/home/sjp
mailto:makj@fhi.no
http://crossmark.crossref.org/dialog/?doi=10.1177%2F14034948211015860&domain=pdf&date_stamp=2021-05-13


2    M. Kjøllesdal et al.

been put forward, including cramped living condi-
tions, occupational exposure, lack of ability to work 
from home, frequent use of public transport, poor 
nutritional status, concurrent illnesses, low health lit-
eracy and lack of understanding of or access to health 
advice and health services. Severe COVID-19 is 
closely linked to comorbidities with an established 
social gradient, such as hypertension, diabetes, car-
diovascular disease or respiratory diseases [7, 8].

Scandinavian countries are comparable over a 
range of factors, including welfare systems and 
health. In Sweden, immigrants from most countries, 
and especially from low and middle-income coun-
tries, have an increased risk of death from COVID-
19 [9–11]. Swedish studies also indicate that some 
occupational groups, including taxi drivers and pub-
lic transport operators, as well as workers in the 
interpreting industry, restaurant and service industry 
are at increased risk of being infected with COVID-
19, and that people with lower education and less 
income are at high risk of death from COVID-19 
[12]. Several immigrant groups are overrepresented 
in such occupations and in low-income and educa-
tional groups. Also in Denmark, non-western immi-
grants have a higher incidence of COVID-19 than 
Danish-born individuals, and also an increased risk 
of COVID-19-related hospitalisation, but not of 
related mortality [13]. Immigrants had a higher pro-
portion of positives among tested across occupational 
groups, but this could be due to higher proportions 
of immigrants in occupations with a higher risk of 
COVID-19 infection. Crowded housing was also 
associated with a higher risk of COVID-19. A 
Norwegian study also found an increased risk of 
COVID-19 associated with some occupations com-
monly held by immigrants, including taxi, bus and 
tram drivers [14].

Studies from the USA and the UK have associated 
some ethnic backgrounds, but also low income and 
poverty, with an increased risk of death from COVID-
19 [15–21]. However, low SES could not explain the 
association between ethnicity and the increased risk 
of severe outcomes of COVID-19 infection. One 
should be careful to transfer these findings to Norway, 
first and foremost because both the prevalence of 
infection, ethnic composition, economic differences 
and working conditions are so radically different from 
Norway. Further, being an immigrant is radically dif-
ferent from being in an ethnic minority group which 
has lived in England or the US for generations. 
Nevertheless, these findings provide some support for 
the assumption that social inequalities are important 
for COVID-19 infection and an increased risk of seri-
ous consequences of COVID-19 also in Norway. In 
general, immigrants in Norway are over-represented 

in lower socioeconomic groups, with lower levels of 
education, lower income, higher rates of unemploy-
ment and a higher proportion living in crowded hous-
ing than the general population, but with variation by 
region of origin [22].

To the best of our knowledge the relationship 
between socioeconomic factors, immigration status 
and COVID-19 rates and hospitalisations has not 
been studied in Norway. We hypothesis that the soci-
oeconomic profile of an immigrant group is impor-
tant for the individual risk of COVID-19, as the risk 
associated with one’s own socioeconomic profile may 
be overtaken by the risk associated with the socioeco-
nomic status of your closest social network. We aim 
to answer the question as to whether socioeconomic 
differences can explain an excess burden of COVID-
19 among immigrants by investigating the correla-
tion between socioeconomic factors (income, 
unemployment, education, crowded housing and 
duration of residency) at the group level and COVID-
19 and related hospitalisations among immigrants 
and non-immigrants in Norway.

Methods

Physicians and laboratories are obligated to report all 
confirmed cases of COVID-19 with epidemiological, 
clinical and microbiological information to the 
Norwegian Surveillance System for Communicable 
Diseases (MSIS) using standard case-based notifica-
tion practices. As part of the legally mandated respon-
sibilities of the Norwegian Institute of Public Health 
(NIPH) during epidemics, a new emergency prepar-
edness register covering the entire Norwegian popu-
lation was established in April 2020 [23]. In 
cooperation with the Norwegian Directorate of 
Health, data from MSIS and the Norwegian patient 
register from 1 January 2020, was compiled and 
linked at the individual level using the unique per-
sonal identification number provided to everyone in 
Norway at birth or on immigration.

Aggregated data

Aggregate data on the number of immigrants, by 
country of birth for the population above 16 years of 
age, was collected online at Statistics Norway (ssb.
no). In addition, several measures of the SES by 
country of birth were collected from the same data 
source. In Table I, we describe the definitions of the 
socioeconomic variables included in this study: index 
of income per consumption unit, proportion of 
unemployed, proportion with only high school edu-
cation, proportion with college degree, proportion 
living in crowded housing, proportion with years of 
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residency of 5 years or fewer, and proportion with 
years of residency of 10 years or fewer. The aggre-
gated measures by country of birth were collected for 
the year 2020, except for crowded housing, which 
was only available for the year 2018. The included 
variables are socioeconomic factors possibly related 
to rates of infections and available on a group level in 
open sources.

Variables

An immigrant is here defined as a person born out-
side Norway but residing in Norway with legal resi-
dence. A non-immigrant is a person born in Norway 
with permanent residence. Country of birth for non-
residents cannot be identified in the data (and are 
excluded). We focus on non-immigrants and immi-
grants from the 23 countries with more than 10,000 
persons living in Norway at the beginning of 2020 
(Poland, Lithuania, Sweden, Syria, Somalia, 
Germany, Iraq, the Philippines, Eritrea, Pakistan, 
Thailand, Denmark, Iran, Russia, Afghanistan, 
Romania, Great Britain, Bosnia Herzegovina, India, 
Turkey, Kosovo and Latvia) When reporting results 
for immigrants as one group, we include all immi-
grants (i.e. not only those in the 23 groups). COVID-
19-related hospitalisation is defined as a person that 
has both tested positive for serious acute respiratory 
syndrome coronavirus 2 (SARS-CoV-2) and has 
been hospitalised (inpatient) at a hospital in Norway 
during the period of 2 days before to 14 days after the 
positive test.

Study population

Our study population included every person residing 
in Norway at 1 March 2020. Positive tests for SARS-
CoV-2 were included up to 15 November 2020. To 
capture hospitalisation according to our above defi-
nition, the study population was followed another 14 
days.

Data analysis

Notification rates were calculated as events*(100.000/
population). All the socioeconomic measures at 
country of birth level were tested for correlation with 
rates of notified COVID-19 cases and associated 
hospitalisations (Pearson’s correlation coefficient).

We conducted sensitivity analysis by re-running 
the correlation analyses without Pakistan and 
Somalia, which are the two groups with the highest 
rates of notified cases.

Data handling and analyses were performed using 
Stata version 16.1 (StataCorp) and R version 3.6.2. 
Institutional board review was conducted, and the 
ethics committee of South-East Norway confirmed 
(4 June 2020, #153204) that external ethical board 
review was not required.

Results

Both rates of notified infections and hospitalisations 
and socioeconomic profile varied considerably 
between immigrants and non-immigrants, and 
among immigrant groups (Table II). Numbers of 
notified cases and hospitalisations in each group are 
given in Supplemental Table I. The rate of notified 
cases and hospitalisations in the non-immigrant pop-
ulation was 1319 and 104 per 100,000. The highest 
rates of notified cases were seen among immigrants 
from Somalia (4024 per 100,000), Pakistan (3591), 
Iraq (2495), Afghanistan (2378) and Turkey (2125), 
whereas the lowest rates were seen among immi-
grants from Latvia (199) and Thailand (351). 
Somalia and Pakistan also had the highest rates of 
hospitalisation (466 and 545 per 100,000), whereas 
the lowest rates were seen among immigrants from 
Latvia, Lithuania, Poland and Great Britain.

In correlation analyses between group-level 
sociodemographic factors and incidence rates of 
COVID-19, there were correlations between 
crowded housing, low proportion of the group 

Table I.  Definitions of the socioeconomic status variables collected from Statistics Norway.

Variable Definition Age included

Income After-tax per consumption unit (EU scale), index (the whole population = 100) (%) All ages
Unemployment Registered unemployed immigrants and persons participating in labour market 

schemes (%)
15–74 Years

High school degree Educational attainment up to high school degree: ‘basic school level’, ‘upper 
secondary education’ and ‘tertiary vocational education’ (%)

⩾16 Years

College degree Educational attainment college degree or higher: ‘higher education, short’ and 
‘higher education, long’ (%)

⩾16 Years

Crowded housing Proportions living in crowded dwelling (<1 room per person (excluding kitchen, 
bathroom) and/or <20 m2 per person) (%)

⩾16 Years

Years of residency ⩽5 Years of residency ⩽5 years (%) All ages

Years of residency ⩽10 Years of residency ⩽10 years (%) All ages
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Table III.  Correlations between notified infections and hospitali-
sations per 100,000 versus several socioeconomic factors among 
county of birth (Pearson’s correlation index).

Socioeconomic factors Notified 
infections 
per 100,000

Hospitalisations 
per 100,000

Low income 0.52* 0.50*
Unemployment 0.43* 0.26
College degree or higher –0.47* –0.36
High school degree or lower 0.42* 0.29
Crowded housing 0.77** 0.72**
Years of residency <5 –0.21 –0.22

Years of residency <10 –0.15 –0.27

*p<0.05. **p<0.01. ***p<0.001.

with a high educational level, high proportions 
with low educational level, unemployment and low 
income and higher incidence rates of COVID-19 
(Table III and Figure 1). Lower income and 
crowded housing were also correlated with rates of 
hospitalisation (Table III). In sensitivity analyses, 
excluding Somalia and Pakistan, the correlation 
between crowded housing and notified cases of 
COVID-19 and related hospitalisations was atten-
uated by approximately 25%. The association 
between income and notified cases was attenuated 
by approximately 20% and the association between 
income and hospitalisations did not change 
(Supplemental Table II).

Figure 1.  Correlations between notified infections and A) income B) unemployment C) college degree D) residency E) crowded housing 
and F) between hospitalization and crowded housing.
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Discussion

The SES of immigrants at the group level was related 
to rates of notified infections and related hospitalisa-
tions. There was a strong correlation between noti-
fied infections and crowded housing, whereas the 
correlations between notified infections and income, 
unemployment and education were moderate.

Among the socioeconomic indicators assessed, 
crowded housing was most strongly correlated with 
rates of infection and hospitalisation. Crowded hous-
ing conditions may be associated with rates of infec-
tion in several ways. When people live close, it is 
difficult to keep a distance, both to household mem-
bers and to visitors, and it is difficult to self-isolate 
and to stay home for extended periods; for example, 
when having symptoms of respiratory infection or 
when in quarantine. Crowded housing is also associ-
ated with larger households, so the total number of 
secondary close contacts might be higher. The 
uncomfortable situation at home may urge some 
individuals to seek socialisation outside their home 
even in such periods, which may fuel the spread of 
the virus among immigrants Studies have shown that 
people with low income and low educational level, as 
well as minority populations, consider themselves 
less able to self-isolate than others, even being just as 
willing to do so [24].

Crowded housing is most common in urban/cen-
tral areas, where infection rates often are the highest. 
Further, crowded living conditions could be a proxy 
for indicators of low SES, such as low income. Living 
in crowded households could for some also mean liv-
ing in a multigenerational household, which could 
increase the exposure to infections among elderly 
who otherwise are not exposed at, for example, work. 
The correlation between notified cases/hospitalisa-
tions and crowded housing was attenuated, but still 
significant, when excluding Somalia and Pakistan, 
the two groups with the highest notification rates and 
highest proportions living in crowded housing 
conditions.

Low household income was also correlated with 
high rates of both notified cases and of hospitalisa-
tions. People in low income households are likely to 
have low income occupations, which often are occu-
pations without possibilities to work from home, and 
with high levels of exposure to other people [12, 14, 
25]. They are also likely to be employed on short-
time contracts, with a higher risk of (perceived) 
potential negative effects of not showing up at work, 
such as contracts not being prolonged. Low income 
may also be a barrier to efforts to protect from infec-
tions, such as buying and using face masks. In a study 
assessing the barriers immigrants in Norway face 

during the COVID-19 pandemic, several partici-
pants mentioned lack of money to buy adequate food 
[26], which can also relate to underlying poor health.

Lower levels of education were correlated with 
high rates of notified cases. Education could be a 
proxy of low income, but may also represent low 
health literacy, and possibly low proficiency in the 
Norwegian language in some groups. For people 
with low health literacy, gaining and understanding 
health-related information may be a challenge [27].

Length of residence did not correlate with rates of 
infection or hospitalisation in this study. This might 
be because groups with similar lengths of residence 
may be very different in other sociodemographic 
measures. For example, the groups from Syria and 
Somalia have different durations of residence in 
Norway, but are very similar in other measures of 
socioeconomy. It could also be that length of resi-
dence does not strongly influence adherence to infec-
tion control measures. A Swedish study from the 
beginning of the pandemic concluded that lack of 
acculturation could not explain a high incidence of 
COVID-19 among immigrants [28].

The correlations between socioeconomic factors 
at the group level and rates of notified cases and rates 
of hospitalisations were approximately equally strong. 
This may indicate that groups with high proportions 
with low income, or living in crowded housing, expe-
rience high levels of exposure to COVID-19 infec-
tion, and at the same time have high levels of 
underlying factors (such as poor health) predisposing 
to a severe course of the disease [7].

Our results suggest that socioeconomic differ-
ences between groups may be of some importance in 
explaining differences in the burden of COVID-19 
between groups. However, it also suggests that other 
factors may be equally, or more important. 
Sociocultural factors such as participating in wed-
dings, attending funerals, visiting each other and 
sharing information are traditions that strengthen 
immigrant communities by enhancing connected-
ness and solidarity among them. Unfortunately, dur-
ing the pandemic, these traditions turned out to be 
risk factors for the transmission of the virus, and 
immigrants from several backgrounds have reported 
fear of negative social consequences if not attending 
expected gatherings (unpublished data). Data on 
place/situation of exposure to the SARS-Cov-2 virus 
are not sufficiently collected in Norway to be included 
in our analyses, but available data suggest that many 
cases of notified infections can be related to larger 
gatherings where infection control has, or has not, 
been sufficiently carried out. Such social expecta-
tions may correlate with low socioeconomic score, 
and thus be another mediator between country of 
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origin and notification rates, following the same pat-
terns as socioeconomic factors.

Strengths and limitations

This is the first study to assess the role of socioeco-
nomic factors in the excess burden of COVID-19 
among immigrants in Norway. We use register-based 
data allowing us to capture all notified cases and link 
them to country of birth and group-level data on 
socioeconomic indicators. Immigrants are defined as 
born outside Norway. However, many non-immi-
grants are born in Norway to immigrant parents, 
and as many of these live in households with immi-
grant parents, their risk of and response to COVID-
19 may be influenced by their immigrant parents. We 
assessed associations between group-level measures 
of socioeconomy and COVID-19. The risk associ-
ated with the socioeconomic situation in a person’s 
network may be as important, or even more impor-
tant, than risk associated with their own socioeco-
nomic position. For example, may protection against 
COVID-19 infection associated with high education 
not be the same for highly educated persons often 
socialising with persons with low education as among 
highly educated persons mostly socialising with oth-
ers with a similar level of education. Thus, group-
level socioeconomic position may be an important 
indicator complementing information about individ-
ual-level socioeconomic position [29]. When data on 
individual-level socioeconomic position are availa-
ble, we aim to assess further the importance of such 
factors for the disproportionate burden of COVID-
19 among several groups of immigrants. Our find-
ings are in line with a large study in the UK, with 
individual-level data on ethnicity and socioeconomy 
in a large sample (~400,000) [18, 19, 21]. The 
authors found higher rates of notified COVID-19 
infections and related hospitalisations in ethnic 
groups other than white, among those living in the 
most deprived areas and among those with the low-
est education [18, 19, 21]. The differences in noti-
fied infections and hospitalisations between ethnic 
groups could not be accounted for by differences in 
such socioeconomic factors. In a Swedish study, 
lower income and lower education predicted death 
from COVID-19 [30].

Implications

Socioeconomic factors seem to be moderately impor-
tant for the high burden of COVID-19 among immi-
grants. It may be that other factors, such as lack of 
access to information or social pressure to attend 

larger gatherings, correlate with low SES at the group 
level, and thus explain some of our findings. This 
may give valuable direction to efforts for targeting 
immigrant communities with information about 
COVID-19. Nevertheless, immigrant groups with 
low socioeconomic position may be especially impor-
tant to target with preventive measures, although the 
explanations for high rates of notified cases are not 
first and foremost directly related to socioeconomic 
factors.

Conclusions

Crowded housing was correlated with both COVID-
19 infections and related hospitalisations. Further, 
low income, low education and unemployment at the 
group level were moderately correlated with rates of 
COVID-19 infections. Other characteristics of immi-
grant groups with disadvantaged socioeconomic 
position may be equally important for high rates of 
COVID-19. Regardless of the cause of infections, 
these groups are important to target with preventive 
measures. In particular, targeted interventions should 
be directed to low-income families living in over-
crowded households.
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