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Abstract
Purpose  Migrants represent a considerable proportion of HIV diagnoses in Europe and are considered a group at risk of 
late presentation. This study examined the incidence of HIV diagnoses and the risk of late presentation according to migrant 
status, ethnic origin and duration of residence.
Methods  We conducted a historically prospective cohort study comprising all adult migrants to Denmark between 1.1.1993 
and 31.12.2010 (n = 114.282), matched 1:6 to Danish born by age and sex. HIV diagnoses were retrieved from the National 
Surveillance Register and differences in incidence were assessed by Cox regression model. Differences in late presentation 
were assessed by logistic regression.
Results  Both refugees (HR = 5.61; 95% CI 4.45–7.07) and family-reunified immigrants (HR = 10.48; 95% CI 8.88–12.36) 
had higher incidence of HIV diagnoses compared with Danish born and the incidence remained high over time of residence 
for both groups. Migrants from all regions, except Western Asia and North Africa, had higher incidence than Danish born. 
Late presentation was more common among refugees (OR = 1.87; 95% CI 1.07–3.26) and family-reunified immigrants 
(OR = 2.30; 95% CI 1.49–3.55) compared with Danish born. Southeast Asia and Sub-Saharan Africa were the only regions 
with a higher risk of late presentation. Late presentation was only higher for refugees within 1 year of residence, whereas it 
remained higher within 10 years of residence for family-reunified immigrants.
Conclusions  This register-based study revealed a higher incidence of HIV diagnoses and late presentation among migrants 
compared with Danish born and the incidence remained surprisingly high over time.
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Introduction

The increasing global migration has made migrants’ health 
an important topic in Europe. In Denmark, immigrants 
(8.9%) and their descendants (2.7%) constituted 11.6% of 
the population on 1 January 2015, whereof 58% originated 
from non-western countries [1]. Meeting the health needs 
of migrants in immigration countries is a major challenge, 
as they may differ in disease profiles and risk factors from 
the native population, but also because they may experi-
ence barriers to accessing health services in the recipient 
countries [2, 3].

It is estimated that globally 36.7 million people were liv-
ing with HIV/AIDS in 2015, most of them in Sub-Saharan 
Africa [4]. The HIV epidemic continues to be a public health 
issue in Europe and migrants are considered a key group 
at risk for HIV infection as they represent a considerable 
proportion of new HIV diagnoses in Europe [5]. Despite a 
decrease over time across Europe, a high proportion of HIV 
cases continue to be diagnosed at a late stage of their infec-
tion [6]. In Denmark, it is estimated that 47% of all individu-
als diagnosed with HIV in 2016 were late presenters [7]. 
Late presentation has consequences both for the individual, 
in terms of poor treatment outcomes and increased morbid-
ity and mortality [6, 8], and for the general public health 
in terms of risk of transmission from individuals unaware 
of their HIV infection and increased healthcare costs [9, 
10]. Migrants constitute a fragile population and often lack 
proper access to health care facilities both in the country of 
origin and during the migration, but also in the immigration 
country [11], and they are, therefore, considered a group at 
risk of late presentation [12, 13]. In Europe, migrants from 
low- and middle-income regions have a higher risk of late 
presentation compared with native populations [14]. How-
ever, previous studies have mainly focused on ‘region of 
origin’ as the determinant and, to our knowledge, no studies 
have addressed the importance of migrant status (refugees 
vs. family reunified) and duration of residence.

The aim of this study was, therefore, to assess the inci-
dence of HIV diagnoses and the risk of late presentation 
among migrants compared with Danish born and to exam-
ine the effect of both migrant status, region of origin and 
duration of residence.

Materials and methods

Study population

This historical prospective cohort is based on data 
obtained through the Danish Immigration Service. The 

cohort includes all family-reunified immigrants and ref-
ugees aged ≥18 years who obtained residency in Den-
mark from 1 January 1993 to 31 December 2010. A total 
of 114 331 migrants comprised the cohort. The cohort 
and exclusion processes have previously been described 
in more detail [15]. The migrants were divided into five 
groups based on the residence permit: (i) asylum seekers, 
(ii) quota refugees, (iii) family reunified to refugees, (iv) 
family reunified to immigrants and (v) family reunified to 
Danish/Nordic citizens.

Statistics Denmark identified a Danish-born compari-
son group through an individual 1:6 matching on age and 
sex on the first day of the year in which the migrant was 
granted residency in Denmark. To exclude descendants from 
the comparison group, only Danish-born individuals born 
from Danish parents were included. In the present study, we 
excluded 18 refugees and 31 family-reunified immigrants 
due to date of HIV diagnosis between the date of arrival in 
Denmark and the date of residency, which because of the 
matching with the Danish-born comparison group happen-
ing at this date, was the start of follow-up. Furthermore, 58 
Danish born were excluded due to date of HIV diagnosis 
before start of follow-up. This left 114 282 migrants (43 974 
refugees and 70 308 family-reunified immigrants) and 686 
505 Danish born in the final cohort.

Data collection

Personal identification numbers of individuals in the cohort 
were cross-linked to the Danish National Surveillance Reg-
ister (NSR) at the Department of Infectious Disease Epide-
miology at Statens Serum Institut. NSR contains national 
data on all mandatory notifications of infectious diseases. 
According to Danish law, newly diagnosed HIV infection 
is a notifiable disease and the treating physician submits 
the notification to NSR. Subsequently, all individuals in the 
cohort diagnosed with AIDS between 1 January 1993 and 
31 July 2015 and HIV between 1 January 2005 and 31 July 
2015 were identified. HIV cases were classified according to 
the European consensus definition, which defined late pres-
entation as a diagnosis with a CD4 count < 350 cells/µL or 
clinical aids, regardless of the CD4 count. Advanced HIV 
disease was defined as a diagnosis with a CD4 count < 200 
cells/µL or with clinical aids, regardless of the CD4 count 
[16]. The group, who presented late according to this defi-
nition, included a potential number of individuals with low 
CD4 count due to primary HIV infection. To ascertain that 
no individuals with primary HIV infection were categorized 
as late presenters, we classified patients with known primary 
HIV infection at time of presentation as non-late presenters 
regardless of the CD4 count.

In the analysis of late presentation and advanced HIV dis-
ease, we only included persons: (a) diagnosed with clinical 
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aids; or (b) diagnosed with HIV infection with available infor-
mation on CD4 count. Individuals with missing information 
on CD4 count were excluded (N = 117). This left 567 persons 
eligible for analysis of late presentation.

In accordance with the United Nations Standard Country 
and Area CODE Classifications [17], individuals were divided 
into sixth geographical regions of origin. Duration of residence 
was calculated from the date of receiving residency until the 
date of diagnosis. Date of death or emigration was obtained 
from the Danish Civil Registration System. Data on annual 
personal income were obtained from Statistics Denmark, as 
a proxy for socioeconomic position to adjust for its potential 
effect on differences between migrants and Danish born. The 
variable is updated annually on 31 December and was calcu-
lated as an average income beginning 1 year after arrival until 
1 year before diagnosis.

Statistical analyses

We estimated hazard ratios (HRs) and 95% confidence inter-
vals (95% CI) of incidence of HIV diagnoses using a Cox 
regression model. HRs were calculated separately for migrant 
status and region of origin using Danish born as the reference 
group and adjusted for the matching variables, sex and age, 
and income. Entry into the study was the date of residency 
(for Danish born, the date of their migrant match). Individu-
als were followed until the first of the following events: (a) 
diagnosis, (b) first emigration, (c) death or (d) end of study (31 
July 2015). The analysis of the impact of duration of residence 
was performed within migrant groups and using Danish born 
as the reference group and stratified by intervals of time from 
residency until diagnosis.

We calculated odds ratios (OR) and 95% confidence inter-
vals of late presentation using a logistic regression. Analyses 
were conducted separately for migrant status and region of 
origin, adjusted for age, sex and income. Again, the analysis 
of the impact of duration of residence was performed within 
migrant groups using Danish born as the reference group and 
stratified by intervals of time from residency until diagnosis. 
All analyses were performed using SAS version 9.4 (SAS 
Institute, Cary, NC, USA). Since participants diagnosed before 
2005 all were diagnosed with AIDS and thereby per definition 
LP, including these in the analysis could lead to a possible 
overestimation of LP. A sensitivity analysis excluding partici-
pants with a diagnosis before 2005 from the analysis of LP 
was, therefore, performed.

Results

Incidence of HIV diagnoses

In total, 684 HIV diagnoses were reported, of which 405 
were migrants and 279 Danish born. The proportion of 
HIV diagnoses among Danish born was higher than in the 
general Danish population. This is due to the age and sex 
distribution in the Danish-born group, which because of 
the matching procedure are different than the distribution 
in the general Danish population with participants in the 
cohort being younger and more likely to be male than in 
the general Danish population. The Danish-born controls 
are, therefore, not representative for the general Danish 
population. Study participants were on average followed 
for 14.2 years (SD 5.48), and participants with HIV were 
on average followed for 7.0 years (SD 5.52). Table 1 shows 
descriptive characteristics of individuals with HIV infec-
tion. The majority of the HIV infected migrants came from 
Sub-Saharan Africa and Southeast Asia. Among family-
reunified immigrants, the majority were family reunified 
to a Danish/Nordic citizen. The majority of migrants were 
infected abroad, whereas the majority of the Danish born 
were infected in Denmark. Table 2 shows HRs for HIV 
diagnoses by migrant status and region of origin. Com-
pared with Danish born, the adjusted HRs were higher for 
both refugees (HR = 5.61; 95% CI 4.45–7.07) and family-
reunified immigrants (HR = 10.48; 95% CI 8.88–12.36). 
Among refugees, the HRs were markedly higher for quota 
refugees (HR = 21.77; 95%16.21–29.23), compared with 
Danish born. Among family-reunified immigrants, the 
HRs were most marked for family-reunified immigrants to 
Danish/Nordic citizen (HR = 13.33; 95% CI 11.23–15.82), 
compared with Danish born. Variations were further seen 
according to region of origin, where migrants from all 
regions, except Western Asia and North Africa, all had 
higher incidence than Danish born. Sub-Saharan Africa 
(HR = 35.17; 95% CI 29.38–42.10), Latin America 
(HR = 14.89; 95% CI 9.54–23.25) and Southeast Asia 
(HR = 10.05; 95% CI 8.06–12.54) were the regions with 
the highest risk. Table 3 shows the effect of duration of 
residence on the incidence of HIV diagnoses for migrants 
compared with Danish born. For both refugees and family-
reunified immigrants, the incidence remained higher over 
time of residence compared with Danish born.

Late presentation

In total, 306 (54%) of the HIV cases were late presenters, 
of which 135 were based on an AIDS diagnosis and 171 
due to a CD4 count < 350. Late presentation was more 
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common among refugees (58.7%) and family-reunified 
immigrants (64.4%) than for Danish born (41.9%). Table 4 
shows ORs for late presentation and advanced HIV dis-
ease by migrant status and region of origin. Compared 
with Danish born, both refugees (OR = 1.87; 95% CI 

1.07–3.26) and family-reunified immigrants (OR = 2.30; 
95% CI 1.49–3.55) had higher risk of late presentation. 
Among family-reunified immigrants, only family-reuni-
fied immigrants to Danish/Nordic citizen had a higher 
risk of late presentation (OR = 2.35; 95% CI 1.51–3.68), 

Table 1   Descriptive 
characteristics among patients 
with HIV diagnosis by migrant 
status

a Median (first quartile-third quartile)
b Men having sex with men
c Injecting drug users

Danish born
% (n)

Family reunified
% (n)

Refugees
% (n)

Sex
 Female 14.0 (39) 68.2 (206) 43.7 (45)
 Male 86.0 (240) 31.8 (96) 56.3 (58)

Age at diagnosisa 40.1 (35.3–45.3) 35.3 (31.4–40.3) 35.3 (30.4–40.5)
Migrant status
 Refugees
  Quota refugees – – 53.4 (55)
  Asylum seekers – – 46.6 (48)

 Family reunified
  To refugee – 7.3 (22) –
  To immigrant – 6.3 (19) –
  To Danish/Nordic citizen – 86.4 (261) –

Geographical origin
 Eastern Europe and Central Asia – 4.3 (13) 2.9 (3)
 Western Asia and North Africa – 2.7 (8) 9.7 (10)
 Sub–Saharan Africa – 50.0 (151) 63.1 (65)
 Southeast Asia – 29.8 (90) 22.3 (23)
 Latin America and the Caribbean – 6.9 (21) –
 Western – 6.3 (19) –

Income (EURO)
 <13,400 EURO 6.6 (18) 5.0 (15) –
 13,400–26,800 EURO 25.9 (71) 21.3 (64) 19.2 (19)
 26,800–40,200 EURO 38.3 (105) 40.3 (121) 45.5 (45)
 >40,200 EURO 29.2 (80) 33.3 (100) 33.3 (33)
 Missing info on income (N=11)

Duration of residency
 <1 years – 24.8 (75) 38.8 (40)
 1–5 years – 31.8 (96) 24.3 (25)
 5–10 years – 27.8 (84) 19.4 (20)
 10–15 years – 12.3 (37) 14.6 (15)
 >15 years – 3.3 (10) 2.9 (3)

Country of transmission
 Denmark 84.6 (236) 16.6 (50) 16.5 (17)
 Other countries 9.7 (27) 72.8 (220) 78.6 (81)
 Missing (N=53)

Transmission route
 Heterosexual 24.4 (68) 76.5 (231) 82.5 (85)
 MSMb 61.7 (172) 18.2 (55) 10.7 (11)
 IDUc 12.9 (36) 2.3 (7) –
 Unknown 1.1 (3) 3.0 (9) –
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compared with Danish born. The risk of presenting with 
advanced HIV disease (CD4 count < 200) was only higher 
for family-reunified immigrants compared with Danish 
born (OR = 2.04; 95% CI 1.31–3.17). For region of ori-
gin, the results were more contrasting. The adjusted ORs 
for both late presentation and presenting with advanced 

HIV disease were only higher for individuals originating 
from Southeast Asia and Sub-Saharan Africa, whereas 
there were no differences between the other regions and 
Danish born. Table 5 shows the effect of duration of res-
idence on the risk of late presentation among migrants 
compared with Danish born. Refugees had higher risk of 

Table 2   Crude and adjusted 
hazard ratios for HIV diagnosis 
by migrant status and region of 
origin

Adjusted for age, sex and average annual income
*P < 0.05

Total
N

Cases
N

Crude
HR (95% CI)

Adjusted
HR (95% CI)

Migrant status
 Danish born 675,666 274 1.00 (ref.) 1.00 (ref.)
 Refugees 43,296 99 5.65* (4.51–7.09) 5.61* (4.45–7.07)
  Asylum seekers 38,422 45 2.92* (2.15–3.96) 3.00* (2.19–4.12)
  Quota refugees 4,874 54 30.83* (23.08–41.18) 21.77* (16.21–29.23)

 Family reunified 69,173 300 12.27* (10.43–14.45) 10.48* (8.88–12.36)
  To Danish/Nordic citizen 48,010 259 16.23* (13.70-19.23) 13.33* (11.23–15.82)
  To immigrant 8,771 19 5.30* (3.33–8.43) 3.95* (2.48–6.29)
  To refugee 12,392 22 4.52* (2.93–6.98) 5.12* (3.31–7.94)

Region of origin
 Danish born 675,666 274 1.00 (ref.) 1.00 (ref.)
 Sub-Saharan Africa 13,346 212 42.97* (35.98–51.33) 35.17* (29.38–42.10)
 Latin America and the Caribbean 3799 21 17.73* (11.38–27.64) 14.89* (9.54–23.25)
 Southeast Asia 28,721 112 11.08* (8.01–13.80) 10.05* (8.06–12.54)
 Eastern Europe and Central Asia 7,843 16 5.60* (3.39–9.09) 6.79* (4.09–11.26)
 Western 29,598 20 1.76* (1.13–2.74) 2.10* (1.33–3.30)
 Western Asia and North Africa 29,162 18 1.55 (0.96–2.49) 1.15 (0.71–1.85)

Table 3   The effect of duration of residence on the incidence of HIV diagnosis by migrant status

Adjusted for age, sex and average annual income
*P < 0.05

< 1 years 2–5 years 6–10 years > 10 years

N (%) HR (95% CI) N (%) HR (95% CI) N (%) HR (95% CI) N (%) HR (95% CI)

Migrant status
 Danish born 17 (0.4) 1.00 (ref.) 41 (0.1) 1.00 (ref.) 74 (0.1) 1.00 (ref.) 147 (0.03) 1.00 (ref.)
 Refugees 40 (4.8) 15.35* (8.53–

27.64)
25 (1.0) 10.60* (6.39–

17.59)
20 (0.3) 4.09* (2.48–6.75) 18 (0.1) 1.79* (1.10–2.94)

  Asylum seekers 7 (0.9) 1.62 (0.54–4.86) 12 (0.5) 6.15* (3.21–
11.78)

15 (0.3) 4.08* (2.33–7.15) 14 (0.04) 1.55 (0.90–2.69)

  Quota refugees 33 (54.0) 218.22* (119.78-
397.57)

13 (3.7) 31.47* (16.77–
59.04)

5 (0.4) 4.20* (1.69–
10.45)

4 (0.1) 4.01*(1.48–10.83)

 Family reunified 75 (2.7) 7.66* (4.52–
12.97)

96 (1.2) 13.77* (9.50–
19.96)

84 (0.5) 9.22* (6.71–
12.67)

47 (0.1) 4.04* (2.90–5.63)

  To Danish/Nor-
dic citizen

62 (2.9) 8.28* (4.84–
14.17)

84 (1.3) 14.83* (10.16–
21.65)

76 (0.6) 10.32* (7.45–
14.28)

39 (0.1) 5.39* (3.78–7.68)

  To immigrant 6 (2.8) 8.27* (3.25–
21.02)

6 (1.0) 9.81* (4.16–
23.16)

5 (0.3) 6.06*(2.44–15.01) – –

  To refugee 7 (1.7) 4.87* (2.02–
11.17)

6 (0.6) 8.59* (3.63–
20.34)

3 (0.2) 3.25* (1.02–
10.36)

6 (0.1) 3.82* (1.67–8.70)
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late presentation within the first year of residence, while 
family-reunified migrants had higher risk of late presen-
tation within 10 years of residence compared with Dan-
ish born. However, stratifying the analysis by duration of 
residence resulted in small numbers of cases in the dif-
ferent groups with resulting wide confidence intervals 
and low precision of the estimated associations. Further 
analyses examined risk factors for late presentation among 
migrants and the most interesting finding was that being 
homosexual was associated with a decreased risk of late 
presentation compared with heterosexual migrants (results 
not shown). Additionally, restricting the analysis to indi-
viduals with a diagnosis after 2005 did not substantially 
alter the estimates for the risk of LP among refugees and 
family-reunified immigrants.

Discussion

We found the incidence of HIV diagnosis to be higher 
for most migrants both by region of origin and migrant 
status and interestingly, family-reunified immigrants had 
the highest incidence. The risk of HIV diagnosis remained 
higher over time for both refugees and family-reunified 
immigrants, compared to Danish born. Moreover, late 
presentation varied with both region of origin and migrant 
status, and both refugees and family-reunified immigrants 
had higher risk of late presentation compared with Dan-
ish born. Late presentation was only higher for refugees 
within the first year of residence, whereas it remained 
higher within 10 years of residence for family-reunified 
immigrants compared with Danish born.

Discussion of findings

Our results are supported by data on epidemiological pat-
terns of HIV infection in Western Europe, where migrants 
from countries with generalised HIV epidemics, particularly 
Sub-Saharan Africa, constitute a significant part of HIV 
infections [8, 12, 18–20]. A recent study found that 38% of 
the HIV diagnoses reported in Europe between 2007 and 
2012 were among migrants. In accordance with the results 
of the present study, the majority of migrants with HIV in 
this study were from Sub-Saharan Africa (53%), thereby 
reflecting the epidemic in this region [14]. Previous Euro-
pean studies have investigated region of origin as a risk fac-
tor for late presentation. These studies all found that being 
of foreign origin was associated with an increased risk of 
presenting late compared with the native populations [6, 21, 
22]. Consistent with our results, a Danish study found that 
individuals of “non-Danish origin” had an increased risk of 
late presentation, compared with Danish born [23]. Studies 
from Sweden and Italy likewise support an increased risk of 

late presentation among migrants compared with local born 
[24, 25]. However, these studies have not illuminated the 
incidence over time like our study.

The findings, moreover, showed differences in late pres-
entation between migrants and Danish-born individuals. Dif-
ferent interacting factors may play a role. The results may 
reflect a high proportion of late presentation among HIV 
cases in the countries of origin [26, 27], and some of the 
migrants may, therefore, be late presenters already at arrival 
in Denmark. However, family-reunified immigrants, who 
had lived in Denmark for up to 10 years when diagnosed 
still had an increased risk of late presentation compared with 
Danish born. Given that most migrants are infected already 
at arrival in Denmark [7], the high incidence and late presen-
tation probably reflect differences in health-seeking behav-
iour and access to HIV testing between migrants and Danish 
born. Despite the heavy burden of HIV among migrants in 
Europe, HIV testing for these populations is hindered by 
different barriers, which might contribute to the high propor-
tion of late presenters among migrants [12, 28–30]. These 
barriers include lack of knowledge about available services, 
low self-perceived risk, feeling of stigma and difficulties in 
communication in the provider–patient relationship. Some 
of these barriers relate to migrants’ socioeconomic vulner-
ability and are shared with other groups at risk, but some are 
unique to migrants and make them a particularly vulnerable 
group for late presentation.

Our study contributes to the existing literature by includ-
ing the role of migrant status. Consequently, we found dif-
ferences in the incidence of HIV diagnoses and in the risk 
of late presentation between refugees and family-reunified 
immigrants, which may be explained by differences in the 
reception of the different migrant groups. Refugees and 
family-reunified immigrants are introduced differently to the 
Danish health care system upon arrival, which may affect 
their health-seeking behaviour. The Danish Red Cross offers 
a voluntary health assessment of all new asylum seekers. 
However, infectious diseases are screened for only if the 
attendee reveals symptoms during the consultation and 
HIV testing is only offered on an unsystematic basis. Quota 
refugees in Denmark, except those who enter the country 
as urgent cases, must consent to a medical examination 
performed by the International Organisation for Migration 
in refugee camps abroad before they are offered residency 
[31–33]. The examination includes voluntary HIV testing 
which may explain the remarkably high incidence of HIV 
diagnosis among quota refugees within 1 year of residence. 
In contrast, family-reunified immigrants are not offered any 
health assessment or introduction to the Danish health care 
system upon arrival and they rely entirely on their family 
when establishing life in exile. Given that many migrants are 
infected with HIV already at arrival in Denmark, the higher 
incidence of HIV diagnosis and the increased risk of late 
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presentation over time among family-reunified immigrants 
could reflect inadequate screenings practices for family-
reunified immigrants. Notably, family-reunified immigrants 
to a Danish/Nordic citizen, who were mainly women from 
Sub-Saharan Africa and Southeast Asia, had a markedly 
higher incidence of HIV diagnoses and a higher risk of late 
presentation compared with Danish born. The results, there-
fore, call for the importance of securing that all migrants get 
screened upon arrival and to facilitate contact to a general 
practitioner. In Europe, laws and practices regarding HIV 
testing of newly arrived migrants differ between countries. 
Although mandatory testing has been identified in some 
European countries, the UNHCR, WHO and UNAIDS 
oppose all forms of mandatory HIV testing since it violates 
the right to liberty and security of the person [34]. Voluntary 

HIV testing should, therefore, be offered on a systematic 
basis either directly upon arrival or in primary care. Volun-
tary counselling and testing in primary care could be consid-
ered an appropriate way to encourage early diagnosis of HIV 
among recent migrants. Further, expanding testing not only 
in clinical settings but also in community settings or mobile 
clinics could serve as a potential strategy to increase testing 
among some migrant groups. Our study stresses the impor-
tance of recognizing that the reception of migrant groups 
differ and screening strategies will have to differ accordingly, 
i.e. refugees are often easier to target as they initially live in 
centers, whereas family-reunified migrants are best targeted 
through primary care as they immediately settle with their 
family.

Table 4   Crude and adjusted odds ratios for late presentation and advanced HIV disease by migrant status and region of origin

Adjusted for age, sex and average annual income
*P < 0.05

Late presentation Advanced HIV disease

N (%) Crude
HR (95% CI)

Adjusted
HR (95% CI)

N (%) Crude
HR (95% CI)

Adjusted
HR (95% CI)

Migrant status
 Danish born 98 (41.9) 1.00 (ref.) 1.00 (ref.) 69 (29.5) 1.00 (ref.) 1.00 (ref.)
 Refugees 44 (58.7) 2.10* (1.25–3.32) 1.87* (1.07–3.26) 29 (38.7) 1.67 (0.98–2.83) 1.45 (0.82–2.60)
  Asylum seeker 21 (60.0) 2.45* (1.21–4.97) 1.91 (0.91–4.02) 16 (45.7) 2.45* (1.22–4.91) 1.95 (0.93–4.10)
  Quota refugee 23 (57.5) 1.83 (0.94–3.56) 1.82 (0.89–3.73) 13 (32.5) 1.14 (0.56–2.32) 1.10 (0.51–2.36)

 Family-reunified immigrants 161 (64.4) 2.58* (1.79–3.73) 2.30* (1.49–3.55) 121 (48.4) 2.30* (1.58–3.34) 2.04* (1.31–3.17)
  To Danish/Nordic citizen 140 (64.8) 2.63* (1.80–3.85) 2.35* (1.51–3.68) 101 (46.8) 2.15* (1.46–3.17) 1.91* (1.21–3.02)
  To immigrant 10 (62.5) 2.38 (0.84–6.77) 2.11 (0.72–6.16) 9 (56.3) 3.15* (1.13–8.79) 2.56 (0.89–7.40)
  To refugee 11 (61.1) 1.83 (0.94–3.56) 1.92 (0.69–5.35) 11 (61.1) 3.85* (1.43–10.34) 3.18* (1.13–8.97)

Region of origin
 Danish born 98 (41.9) 1.00 (ref.) 1.00 (ref.) 69 (29.0) 1.00 (ref.) 1.00 (ref.)
 Southeast Asia 67 (73.6) 4.00* (2.34–6.80) 4.17* (2.30–7.56) 51 (56.0) 3.12* (1.90–5.15) 3.18* (1.81–5.60)
 Sub-Saharan Africa 114 (65.1) 2.70* (1.8–4.03) 2.84* (1.72–4.71) 85 (48.6) 2.37* (1.58–3.55) 2.31* (1.40–3.82)
 Latin America and the Caribbean 8 (53.3) 1.63 (0.57–4.65) 1.68 (0.58–4.90) 3 (20.0) 0.61 (0.17–2.24) 0.66 (0.18–2.46)
 Eastern Europe and Central Asia 6 (50.0) 1.43 (0.45–4.56) 1.65 (0.50–5.47) 3 (25.0) 0.82 (0.22–3.11) 0.97 (0.25–3.83)
 Western 6 (35.3) 0.78 (0.28–2.18) 0.69 (0.24–1.96) 5 (29.4) 1.02 (0.35–3.01) 0.94 (0.31–2.81)
 Western Asia and North Africa 4 (26.7) 0.52 (0.16–1.68) 0.49 (0.15–1.62) 3 (20.0) 0.61 (0.17–2.24) 0.60 (0.16–2.24)

Table 5   The effect of duration of residence on the risk of late presentation by migrant status

Adjusted for age, sex and average annual income
*P < 0.05

< 1 years 2–5 years 6–10 years > 10 years

N (%) OR (95% CI) N (%) OR (95% CI) N (%) OR (95% CI) N (%) OR (95% CI)

Migrant status
 Danish born 3 (17.7) 1.00 (ref.) 11 (29.0) 1.00 (ref.) 21 (38.2) 1.00 (ref.) 63 (49.2) 1.00 (ref.)
 Refugees 16 (64.0) 10.38* (1.95–55.39) 12 (60.0) 2.94 (0.87–9.96) 6 (37.5) 0.90 (0.28–2.92) 10 (71.4) 2.10 (0.60–7.37)
 Family reunified 37 (63.8) 8.41* (1.87–37.78) 59 (70.2) 3.68* (1.22–11.10) 45 (68.2) 3.11* (1.39–6.95) 20 (47.6) 0.85 (0.39–1.85)
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Methodological strengths and limitations

The study used the unique Danish possibilities of cross-
linkage between different national registers and made it 
possible to base all measurements on individual data. Con-
sequently, we were able to identify and follow a large cohort 
of migrants based on information from the Danish Immigra-
tion Service. Data on HIV infection were retrieved from the 
NSR, which is considered to have a 95% coverage rate of all 
HIV diagnoses in Denmark. In contrast to most other studies 
of late presentation, we were able to take into account a low 
CD4 count because of primary HIV infection and catego-
rized these as non-late presenters, which afforded a more 
accurate picture of late presentation. However, information 
on primary HIV infection was only available for 54% of the 
individuals included in the analysis of late presentation.

Some limitations must be considered. First, the calcu-
lation of incidence was based on diagnoses in Denmark. 
However, we cannot exclude that some migrants may have 
been diagnosed before arrival in Denmark but it is impos-
sible to obtain comprehensive data on this through routine 
surveillance in countries of origin. Similarly, it is not always 
possible to estimate if HIV acquisition occurs before or after 
migration. However, since a relatively high proportion of the 
migrants are late presenters, and the majority of migrants are 
notified as infected abroad, we assume that the majority of 
the migrants are infected before arrival. In addition, it has 
been estimated that post-migration HIV acquisition mainly 
affects migrant MSM [35], which only accounted for 16.3% 
of the infected migrants in the present study. Second, data 
on CD4 count, which are necessary for the definition of late 
presentation, were missing in 17% of the HIV cases. We 
chose to exclude these individuals from the analysis of late 
presentation. Third, we were unable to base the analyses on 
countries of birth due to a limited number of cases, and we 
were, therefore, required to categorize migrants into differ-
ent regions of origin based on the UN guidelines, thereby 
ignoring the diversity between different countries within 
the same region. Finally, a possible selection bias should 
be considered. Some quota refugees are granted asylum in 
Denmark because they are ill and in need of immediate treat-
ment. Therefore, we cannot rule out that this has affected our 
results and might contribute to the high incidence of HIV 
diagnoses among quota refugees. However, according to the 
Danish Immigration Service only a minor part of quota refu-
gees are granted asylum because of illness [36].

Conclusion

This nationwide register-based cohort study based on a 
population of 114 331 migrants showed a higher inci-
dence of HIV and late presentation among refugees and 

family-reunified immigrants living in Denmark compared 
with Danish born, which remained surprisingly high over 
time especially for family-reunified immigrants. With a 
growing flow of migrants to Europe much could be gained 
by increased voluntary screening at arrival and by provid-
ing information about the health care system for all newly 
arrived migrants. Our results indicate that it is important 
to acknowledge the heterogeneity of migrant populations, 
which requires tailored strategies to some groups and a need 
to enhance cultural competencies among health care provid-
ers and planners.
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