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Abstract

Purpose—Refugees are vulnerable to psychiatric disorders because of risk factors linked to 

migration. Limited evidence exist on the impact of the neighbourhood in which refugee resettle. 

We examined whether resettling in a socioeconomically disadvantaged neighbourhood increased 

refugees’ risk of psychiatric disorders.

Methods—This register-based cohort study included 42,067 adults aged 18 years and older who 

came to Denmark as refugees during 1986-1998. Resettlement policies in those years assigned 
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refugees in a quasi-random fashion to neighbourhoods across the country. A neighbourhood 

disadvantage index was constructed using neighbourhood-level data on income, education, 

unemployment, and welfare receipt. Main outcomes were psychiatric diagnoses and psychiatric 

medication usage ascertained from nationwide patient and prescription drug registers, with up 

to 30-year follow-up. Associations of neighbourhood disadvantage with post-migration risk of 

psychiatric disorders were examined using Cox proportional hazards and linear probability models 

adjusted for individual, family, and municipality characteristics.

Results—The cumulative risk of psychiatric diagnoses and medication was 13.7% and 

46.1%, respectively. Refugees’ risk of psychiatric diagnoses and psychiatric medication usage 

was higher among individuals assigned to high-disadvantage compared with low-disadvantage 

neighbourhoods in analyses including fixed effects for assigned municipality (psychiatric 

diagnoses: hazard ratio (HR) = 1.14, 95% CI: 1.04, 1.25; psychiatric medication: HR = 1.05, 

95% CI: 1.00, 1.11). Consistent results were found using linear probability models. Results for 

diagnostic categories and subclasses of medications suggested that the associations were driven by 

neurotic and stress-related disorders and use of anxiolytic medications.

Conclusion—Resettlement in highly disadvantaged neighbourhoods was associated with an 

increase in refugees’ risk of psychiatric disorders, suggesting that targeted placement of newly 

arrived refugees could benefit refugee mental health. The results contribute quasi-experimental 

evidence to support links between neighbourhood characteristics and health.

Keywords

Psychiatric disorders; mental health; neighbourhood disadvantage; refugees; quasi-experimental 
design

Introduction

Refugees living in Western countries have a higher risk of psychiatric disorders compared 

to the native population and non-refugee migrants [1-3]. In Denmark, the risk of psychiatric 

disorders in refugees compared to native Danes has been estimated to be 50% higher 

among women and twice as high among men [4]. In part, this is due to pre-migration and 

trans-migration traumatic experiences [5,6]. Additional, post-migration stressors, such as 

unemployment, limited social support, and barriers to accessing health and social services, 

have been found to have a pronounced effect on refugees’ mental health [5-8]. The extent 

to which refugees experience post-migration stressors may depend on the characteristics 

of the neighbourhood in which they resettle, although limited evidence exists on whether 

neighbourhood factors shape refugee mental health.

Only one prior study conducted in Sweden examined neighbourhood effects specifically on 

refugee mental health, finding no clear association with risk of depression and anxiety [9]. 

Reviews of studies in the general population of Western countries, suggest that living in 

disadvantaged neighbourhood environments is associated with increased risk of psychiatric 

disorders [10,11]. This evidence mainly comes from correlational observational studies, 

which provide inadequate policy guidance due to the potential of confounding bias, as poor 

pre-existing mental health may contribute to settlement in a disadvantaged neighbourhood 
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and later mental health problems [12,13]. One randomized study, the Moving to Opportunity 

(MTO) experiment in the United States, showed mental health benefits for adults receiving 

a housing voucher allowing them to move out of high-poverty public housing developments 

to low-poverty neighbourhoods [14,15]. Neighbourhood environments may be particularly 

important for refugees, who constitute a population vulnerable to poor mental health 

outcomes [3]. Further evidence on neighbourhood effects on mental health for refugee 

populations is needed, particularly experimental or quasi-experimental evidence to overcome 

methodological problems with confounding.

In the present study we examined whether neighbourhood socioeconomic characteristics 

were associated with long-term risk of psychiatric disorders among adult refugees 

to Denmark. We used a quasi-experimental approach, taking advantage of a Danish 

dispersal policy during 1986-1998 that assigned incoming refugees to neighbourhoods 

across the country in an arbitrary or “quasi-random” fashion. We ascertained outcomes 

on psychiatric disorders in this population for up to three decades, employing unique 

national population and health register data. We tested the hypothesis that resettling in 

a socioeconomically disadvantaged neighbourhood was associated with an increased long-

term risk of experiencing a psychiatric disorder.

Methods

Data sources

Data were drawn from several national registers that include the entire Danish population 

(Table 1). Individual-level data from different registers were linked using the unique 

identification number assigned to all Danish residents, including refugees when they obtain 

their residence permit [16]. Socio-demographic data were obtained from Statistics Denmark 

(the Danish census bureau) [17]. Data on psychiatric disorders were obtained from the 

Psychiatric Central Register, which contains information on admissions to psychiatric 

inpatient facilities since 1970 and information on contacts with psychiatric outpatient clinic 

and emergency services since 1995 [18]. In this register, disease diagnoses are based on 

the International Classification of Diseases, Eight Revision (ICD-8) through 1994 and 

subsequently on the Tenth Revision (ICD-10). Additional data on psychiatric disorders 

were drawn from the Prescription Drug Register, which contains information on drug 

prescriptions since 1995, including Anatomical Therapeutic Chemical (ATC) codes for 

purchased drugs [19].

Danish Dispersal Policy

During 1986-1998, Denmark implemented a dispersal policy universally across the country 

for newly arrived refugees, which aimed to distribute the growing number of incoming 

refugees more evenly across counties and municipalities in proportion to the population size 

of each county and municipality [20]. Placement officers had access only to information 

on refugees’ age, marital status, family size, and nationality [21]. Therefore, neighbourhood 

placement was unlikely to be influenced by unobserved factors that typically confound 

studies of the relationship between neighbourhoods and health. Refugees were free to 

find their own residence, although official statistics suggest that at least 90% of incoming 
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refugees were provided with a place of residence under the terms of the dispersal policy 

[22]. After resettlement, refugees were offered language courses and social welfare support 

lasting 18 months. Additionally, they were covered by a free universal healthcare system 

available to all Danish residents [23]. The policy resulted in an arbitrary or quasi-random 

assignment of incoming refugees to neighbourhoods with different levels of socioeconomic 

disadvantage. We leveraged the natural experiment created by this policy to estimate 

the associations of neighbourhood characteristics with refugee mental health outcomes. 

This empirical strategy has been used in previous studies, with analyses supporting the 

assumption of quasi-random neighbourhood assignment, conditional on the limited amount 

of pre-specified information on personal characteristics made available to placement officers 

[21,22,24,25]. The policy succeeded in changing the location patterns of refugees. The 

year before the policy was introduced refugees mainly lived in the population dense 

municipalities of Denmark, but the year after the policy ended, refugees where living in 

almost all Danish municipalities (Fig. S1). Importantly, the policy placed no restrictions on 

relocation, and welfare support was not conditional on staying in the assigned residence. 

The current study, which focused on estimating associations with the initial quasi-random 

neighbourhood assignment, therefore is akin to a randomized encouragement design, similar 

to the MTO trial.

Study population and sampling

The study population of refugees was defined using criteria similar to those developed in 

prior studies of the dispersal policy, as individual-level register data on refugee status is not 

available for this time period (Fig. 1) [24,22,25]. Immigrants included in the study had to 

have obtained a Danish residence permit between 1986-1998 and had to have arrived from 

one of the eight largest refugee-sending countries in the period: former Yugoslavia, Iraq, 

Iran, Afghanistan, Sri Lanka, Vietnam, Somalia, and Lebanon. Mainly Palestinians arrived 

from Lebanon. Residence permits granted to refugees from these countries accounted for 

93% of the total 76,209 residence permits granted to refugees in the period (Table S1). 

Immigrants from former Yugoslavia who obtained residence permits before 1992 were 

excluded, as very few permits were granted to people from this area in the earlier years [26]. 

We also excluded individuals who were younger than 18 years old when they obtained their 

residence permit, and those who were married to someone already residing in Denmark. The 

latter were likely to have obtained a residence permit on the grounds of family reunification 

and therefore were not subject to the dispersal policy. The final analytic sample consisted of 

42,067 individuals.

Measures

Outcomes—The primary outcomes were first-time psychiatric hospital contacts (inpatient, 

outpatient clinic, or emergency services) and first-time redemption of a prescription for 

psychiatric medication. Most medications registered in the Prescription Drug Register are 

prescribed by a general practitioner [19]. Thus, the prescription-related outcomes may 

reflect a psychiatric disorder that is being treated solely by a general practitioner and never 

diagnosed in a psychiatric hospital setting.
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For first-time psychiatric hospital contacts, as in previous studies [27,4], we examined 

outcomes separately for the three most common diagnostic categories: schizophrenia 

and related disorders, mood disorders, and neurotic and stress-related disorders. We also 

included a composite variable representing one or more diagnoses in any of the above 

categories. For first-time redemption of a prescribed psychiatric medication, we examined 

the outcome separately for three subclasses of medications: antipsychotics, anxiolytics, and 

antidepressants. We also included a composite variable representing one or more redeemed 

prescriptions for medications in any of the above categories. Participants could receive more 

than one diagnosis or medication. Details on the specific ICD and ATC codes used in this 

study are available in the supplement (Table S2).

Exposure—The primary exposure was socioeconomic neighbourhood disadvantage in the 

initial neighbourhood assigned to refugees. Official records do not document the actual 

neighbourhood assigned by placement officials, and instead we used residential history data 

from the Danish registers to define the first neighbourhood of residence. Since refugees 

stayed in temporary housing in the country of assignment for 6-7 months on average [20], 

we considered the second location as the neighbourhood of assignment if the individual 

relocated to another neighbourhood within the county within one year of obtaining a 

residence permit. Otherwise, the first neighbourhood of residence recorded in the registers 

was defined as the neighbourhood of assignment. Refugees could refuse to live in the 

neighbourhood of assignment, in which case they were reassigned to a neighbourhood in 

another county. However, the reassignment rate was low and in most cases it took place 

after the initial move to the neighbourhood of assignment [20,21], which is the location we 

observe in the residential history data.

Neighbourhoods were defined based on parish borders. Parishes are the smallest 

geographical unit available in Danish registers and have been used to define neighbourhoods 

in prior work [28-30]. After excluding parishes with fewer than 50 family units, to avoid 

unstable statistical estimates and protect privacy, our data consisted of 2,097 parishes nested 

within 271 municipalities. Parishes differed in size from 0.1 to 159 km2 (median 16 km2) 

with populations ranging from 101 to 20,848 people (median 1,133 people).

We aggregated individual-level data for the total Danish population to the parish level 

for the period 1986-1998. Similar to previous studies, we created a socioeconomic 

neighbourhood disadvantage index based on neighbourhood-level indicators of income, 

education, employment, and welfare assistance [31,28,32]. To do so, we conducted principal 

component analysis that included four standardized variables: 1) median equivalized 

disposable family income, 2) median years of education among inhabitants aged 25-69 

years, 3) percent of unemployed inhabitants aged 18-59 years, and 4) percent of families 

receiving welfare benefits. For each year we calculated a composite index value for all 

neighbourhoods using the variable loadings from the first principal component, i.e., the 

linear combination of variables that explained the largest amount of variance. Additional 

information is available in the supplement (Tables S3-S6 and Fig. S1).
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To allow for non-linear relationships between the exposure and outcomes, we classified 

neighbourhoods by tertiles of disadvantage (low, moderate, and high) to achieve an equal 

number of individuals from the study population in each category.

Covariates—We adjusted for the characteristics available to placement officers. These 

included sex, age categories (18-24, 25-29, 30-34 years, etc.), country of origin, number 

of children (0, 1, 2, 3, ≥4), and marital status (married vs. unmarried). We additionally 

adjusted for fixed effects (i.e., indicator variables) for the year of placement, to account for 

secular trends. We further adjusted for fixed effects for initial municipality to strengthen 

the causal identification of the estimates by accounting for all time-invariant unobserved 

confounding factors at the municipality level. Such factors could for example be related to 

rural/urban areas, organization of and access to treatment, and geographical differences in 

health behaviors.

Statistical analysis

Characteristics of the study population at the time of placement and cumulative risk 

of psychiatric disorders were examined descriptively by looking at percentages by 

neighbourhood socioeconomic disadvantage level in the initial neighbourhood. We next 

estimated the association of neighbourhood disadvantage with each of the outcomes for 

psychiatric disorders using two sets of models: Cox proportional hazards and ordinary least 

squares (OLS) models.

First, we estimated Cox proportional hazards models, which have the advantage of 

accounting for time-to-event and censoring due to death or emigration. Participants were 

followed from the date of resettlement in the assigned neighbourhood until the first date 

of contact with a psychiatric service/first date of redeemed prescription of psychiatric 

medication, emigration, death or end of the study. The end of follow-up was February 

2019 for clinical contacts with psychiatric services and June 2019 for redeeming a 

prescribed medication. Multivariable models were estimated adjusted for the covariates 

listed above and initial municipality was included as a strata variable. Thus, identification 

of neighbourhood estimates was based on differences in outcomes for refugees placed in 

neighbourhoods with different levels of disadvantage within the same municipality. The 

proportional hazard assumption was not found to be violated based on graphical inspections 

of scaled Schoenfeld residuals versus time.

Differential left censoring, due to differences in the years the outpatient, inpatient and 

prescription drug registers were established (Table 1), may possibly bias estimates from Cox 

models. Therefore, in secondary analyses we applied linear probability models (OLS models 

with a binary dependent variable) also adjusted for the covariates listed above and including 

fixed effects at the municipal level. Estimates from these models represent absolute effect 

measures and can be interpreted as a percentage-point difference in cumulative risk.

In subgroup analyses, we examined whether associations between neighbourhood 

disadvantage and psychiatric disorders differed by sex, age at placement, marital status, 

and presence of children by including interaction terms between these variables and level of 

neighbourhood socioeconomic disadvantage. Subgroup analyses were preformed using both 
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Cox and linear probability models to examine interactions on a multiplicative and additive 

scale, respectively.

Finally, we conducted sensitivity analyses to test the robustness of the main estimates. To 

reduce the likelihood of capturing pre-existing cases, we analysed the data excluding all 

individuals who experienced one of the outcomes within the first two years of resettlement 

and those who died or emigrated within this period. Next, we excluded refugees from former 

Yugoslavia who in most cases were granted provisional asylum for up to two years, during 

which they were accommodated in special refugee centers across the country. Yugoslavs 

were also covered by a dispersal policy allowing placement in more rural parts of the 

country [26]. These special regulations may have resulted in different effects of the dispersal 

policy among refugees from former Yugoslavia.

In all analyses robust standard errors were clustered by municipality to account for 

correlated observations at the municipality level and nested levels such as neighbourhoods 

and families. All tests were 2-sided, and a P-value below 0.05 was considered statistically 

significant; 95% confidence intervals (CI) indicated precision of the estimates. The analyses 

were performed using the statistical software Stata version 16.

Results

Descriptive characteristics

In the study cohort of 42,067 adult refugees, nearly half were younger than 30 years of 

age at placement and 43.2% were women (Table 2). Three-fifths were married and 44.6% 

had children. The largest number arrived from former Yugoslavia (32.2%), Somalia (13.5%), 

Iraq (12.9%), or Iran (12.2%), or were Palestinians arriving mainly from Lebanon (12.3%).

The characteristics of the study population by neighbourhood disadvantage levels appeared 

to be well balanced upon visual investigation for variables available to the placement officers 

and additionally for educational level, which was unobserved at the time of placement 

(Table 2). This supported the assumption of quasi-random assignment to neighbourhoods 

with different disadvantage levels. The imbalance observed for country of origin was likely 

driven by an increasing shortage of available housing in low-disadvantage areas over time. 

For example, refugees from Sri Lanka and Iran who arrived primarily at the beginning of the 

policy period (Table S1) were less likely to be assigned to neighbourhoods with a high level 

of disadvantage.

During the follow-up, 941 (2.2%) of the refugees were diagnosed with schizophrenia and 

related disorders, 2,633 (6.3%) with mood disorders, 4,529 (10.8%) with neurotic and 

stress-related disorders, and 5,749 (13.7%) with at least one diagnosis in any of these three 

diagnosis categories (Table 2). During the follow-up, 7,584 (18.0%) of the refugees were 

prescribed antipsychotics, 16,017 (38.1%) antidepressants, 10,418 (24.8%) anxiolytics, and 

19,385 (46.1%) at least one of these categories of medication.
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Neighbourhood disadvantage and psychiatric disorders

Assignment to high-disadvantage neighbourhoods was associated with a 14% higher 

hazard of any psychiatric diagnosis (HR: 1.14, 95% CI: 1.04, 1.25) compared to 

assignment to low-disadvantage neighbourhoods among refugees (Table 3). Looking at the 

individual diagnostic categories, an association was observed for neurotic and stress-related 

disorders such that refugees assigned to high-disadvantage neighbourhoods compared to 

low-disadvantage neighbourhoods had an increased hazard (HR: 1.14, 95% CI: 1.02, 

1.28). No difference was seen for schizophrenia or mood disorders. All coefficients 

for moderate-disadvantage neighbourhoods compared to low-disadvantage neighbourhoods 

were statistically non-significant with confidence intervals including one.

For psychiatric medication, assignment to high-disadvantage neighbourhoods was associated 

with a 5% increased hazard of use of any psychiatric medication (HR: 1.05, 95% CI: 

1.00, 1.11) compared to assignment to low-disadvantage neighbourhoods (Table 3). Looking 

at the subclasses of medications, an association was observed for anxiolytic use (HR: 

1.07, 95% CI: 1.01, 1.14) among refugees assigned to high-disadvantage neighbourhoods, 

however, no association was observed for antipsychotic or antidepressant use. All 

coefficients for moderate-disadvantage neighbourhoods compared to low-disadvantage 

neighbourhoods were statistically non-significant with confidence intervals including one.

Results from analyses using linear probability models were consistent with the results from 

the primary analyses (Table 4). Assignment to high-disadvantage neighbourhoods compared 

to low-disadvantage neighbourhoods was associated with a 1.82 percentage point difference 

(95% CI: 0.61, 3.03) in the risk of any psychiatric diagnosis and a 2.18 percentage point 

difference (95% CI: 0.52, 3.84) in the risk of being prescribed any psychiatric medication.

Subgroup analyses

The association of high neighbourhood disadvantage with psychiatric diagnoses and 

psychiatric medication did not differ by sex, marital status, children, or age at the time 

of placement (Table S7-S10).

Sensitivity analyses

Excluding study participants who experienced one of the outcomes within two years of 

neighbourhood assignment (N = 34,011) did not alter the findings (Table S11). After 

excluding refugees from former Yugoslavia (N = 28,516), results were similar albeit 

less precisely estimated for the association of high neighbourhood disadvantage with any 

psychiatric diagnosis (HR: 1.11, 95% CI: 0.99, 1.26) as well as use of anxiolytics (HR: 

1.07, 95% CI: 0.99, 1.15) and use of any psychiatric medication (HR: 1.08, 95% CI: 1.01, 

1.17) (Table S12). A larger attenuation was seen for the association of high neighbourhood 

disadvantage with neurotic and stress-related disorders (HR: 1.08, 95% CI: 0.93, 1.25). 

Finally, the association of high neighbourhood disadvantage with antidepressant became 

statistically significant (HR: 1.12, 95% CI: 1.02, 1.22).
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Discussion

This study leveraged a natural experiment in which refugees were quasi-randomly assigned 

to neighbourhoods with different levels of disadvantage, yielding new evidence on the 

association of neighbourhood factors with long-term psychiatric disorders. Consistent 

with our hypothesis, resettling in a socioeconomically disadvantaged neighbourhood was 

associated with an increased long-term risk of being diagnosed with a psychiatric disorder or 

being prescribed psychiatric medication among refugees. Results were consistent using both 

Cox proportional hazards models and linear probability models. The estimated associations 

from the primary analysis represented a 14% increase in the risk of a psychiatric diagnosis 

and a 5% increase in the risk of psychiatric medication on average during follow-up for 

refugees in high-disadvantage compared with low-disadvantage neighbourhoods. Although 

the magnitude of these effect sizes is modest at the individual level, it is potentially 

important at a population level [33]. Additionally, refugees to Denmark were provided 

with generous welfare benefits and universal healthcare coverage and larger associations 

may be seen in settings such as the U.S. with a weaker safety net for vulnerable groups 

[34,35]. The duration of exposure to high-disadvantage neighbourhoods is also likely to 

affect the strength of the association, but because the dispersal policy put no restriction on 

relocation, the length of exposure for each individual differed. Half of the study sample left 

the quasi-randomly assigned neighbourhood within the first five years after resettlement, and 

if refugees moved from disadvantaged to advantaged neighbourhoods it may have weakened 

the estimated associations. Importantly, movements to neighbourhoods with other levels 

of disadvantage did not bias our results, as these moves represent mediators rather than 

confounders.

When studying diagnostic categories and subclasses of medication we found that effect 

estimates were strongest and most precise for neurotic and stress-related disorders and 

use of anxiolytic medications suggesting that neighbourhood effects may be particularly 

salient for anxiety symptoms. However, the results for the other two subgroups of 

psychiatric diagnosis, schizophrenia and mood disorders, may have been affected by limited 

power to detect an association. Additionally, for the other two subgroups of psychiatric 

medication, antipsychotics and antidepressants, there was an increased risk for those placed 

in disadvantaged neighbourhoods, although confidence intervals were wide. Further research 

is needed to identify if associations between neighbourhood disadvantage and psychiatric 

disorders differ depending on the type of disorder.

Several mediating pathways may explain our findings of an association between resettling 

in a disadvantaged neighbourhood and increased long-term risk of psychiatric disorders. 

Neighbourhood socioeconomic disadvantage could increase exposure to neighbourhood 

disorder, crime, noise, and lack of amenities. These conditions can function as stressors 

that influence secondary mechanisms such as sense of control, mistrust, sleep deprivation, 

and substance use [36,37]. People in disadvantaged neighbourhoods also may experience 

a lack of social support and cohesion making them more vulnerable to mental health 

issues. Employment and economic opportunities may also mediate the association between 

neighbourhood disadvantage and psychiatric disorders [36], although earlier studies on 

the Danish refugee dispersal policy and the MTO experiment found no relationship 
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between neighbourhood disadvantage and labour market outcomes [21,14]. The association 

between initial neighbourhood placement and psychiatric disorders found in this study 

may additionally be mediated by later neighbourhood disadvantage, as previous research 

on the Danish refugee dispersal policy has shown that assignment to a disadvantaged 

neighbourhood increased the probability of moving to another disadvantaged neighbourhood 

[21].

Our results are inconsistent with one prior quasi-experimental study from Sweden that 

used a similar refugee dispersal policy to examine the association between socioeconomic 

neighbourhood disadvantage and depression/anxiety [9]. In that study, refugees in high-

disadvantage neighbourhoods had lower rates of depression/anxiety (HR: 0.96, 95% CI: 

0.92, 1.00), although as stated by the authors “estimates were close to the null and thus 

susceptible to being explained by small amounts of bias” [9]. Analyses in that study were 

limited by incomplete access to data on treatment for depression/anxiety in a larger part 

of the follow-up period than the current study, which may have influenced the results 

[9]. Two Swedish correlational observational studies in the general population found that 

living in neighbourhoods with high socioeconomic disadvantage was associated with an 

increased risk of psychiatric hospital admission and psychiatric medication prescriptions, 

independent of individual-level socio-demographic characteristics [38,39]. Whereas these 

findings were consistent with our results, the two studies also identified a gradient effect 

between socioeconomic neighbourhood disadvantage and risk of psychiatric disorders. In 

contrast, we found no difference in risk of the outcomes when comparing assignment to 

moderate- and low-disadvantage neighbourhoods. This discrepancy may be due to bias 

in the observational studies in Sweden, true differences in the gradient of effects of 

neighbourhood disadvantage between Sweden and Denmark, or insufficient power in the 

current study to detect a gradient. The current study included parameters for all 271 

municipalities in our statistical models (i.e., municipality fixed effects), which reduced 

precision of estimates.

Strengths of this study included use of a natural experiment to strengthen causal inferences 

and comprehensive longitudinal data on the entire population allowing us to study outcomes 

up to three decades after resettlement. Using a quasi-experimental design allowed us to limit 

the mechanisms of selective residential mobility and obtain more rigorous estimates of the 

implications of social causation on the association between neighbourhood disadvantage and 

mental health [40,41].

This study also had several limitations. First, the results may not be generalizable to non-

refugees or to refugees settling in other countries with less welfare assistance and without 

universal healthcare. Second, refugees in the current study arrived in Denmark between 1986 

and 1998, and results may be less relevant for newly arrived refugees due to potential cohort 

effects. Third, data on the type of residence permits given to immigrants in the study period 

was not available and we therefore used criteria’s developed in previous studies to define our 

study population of refugees [22,25]. Consequently, there is a chance of misclassification. 

Fourth, the Danish register data include information on neighbourhood of residence rather 

than neighbourhood assigned and although official statistics suggest adherence of over 90% 

to the dispersal policy [22], there may nevertheless be some bias in the resulting estimates 
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by including study respondents who did not adhere to the quasi-experimental design. Fifth, 

until 1995 outcome data were available only for inpatient psychiatric hospital contacts. 

For that reason, we could not identify individuals in the study population using outpatient 

services or redeeming prescriptions for medication before 1995. If refugees placed in low 

disadvantage neighbourhoods were more likely to receive such treatments before that year, 

this could bias our results towards the null. Sixth, we had limited ability to exclude people 

with existing psychiatric disorders at the time of neighbourhood placement. However, if 

pre-existing cases were randomly distributed across neighbourhoods, as we would expect, it 

should not bias our results, and a sensitivity analysis excluding those with diagnoses in the 

first two years after resettlement demonstrated results similar to our primary models. Finally, 

many people with serious psychiatric conditions do not receive care, and undertreatment 

may be particularly common for refugees [42]. If undertreatments were more severe in 

disadvantaged neighbourhoods, our findings would be conservative.

Conclusions

This study is among the first to examine the association of neighbourhood disadvantage 

with risk of psychiatric disorders among refugees using a quasi-experimental design. Our 

results show that resettlement in highly disadvantaged neighbourhoods was associated 

with an increased risk of psychiatric disorders among refugees. This suggest that targeted 

placement of newly arrived refugees in less disadvantaged neighbourhoods and efforts 

to reduce neighbourhood-level socioeconomic disadvantage may improve mental health 

in this population. Promoting the health and wellbeing of one of the most vulnerable 

populations in society also may contribute to integration efforts. Future studies could 

examine which specific neighbourhood factors are most important and examine potential 

pathways for investing community resources and facilitating development of targeted 

community interventions.
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Fig. 1. 
Flowchart
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Table 1

Register data used in the study

Data Element Register Years Variables

Neighbourhood characteristics Statistics Denmark 
registers

1986-1998 Income, unemployment, education, and welfare 
benefits at the parish level

Baseline characteristics of 
individuals

Statistics Denmark 
registers

1986-1998 Country of origin, year of arrival, age, sex, marital 
status, and number of children

Inpatient psychiatric hospital stays Psychiatric Central 
Register

1986-2019, 
February

ICD-8 and -10 and diagnosis dates

Contacts with outpatient psychiatric 
clinics and psychiatric emergency 
care units

Psychiatric Central 
Register

1995-2019, 
February

ICD-8 and -10 and diagnosis dates

Prescription of psychiatric 
medications

Prescription Drug 
Register

1995-2019, June Anatomical Therapeutic Chemical codes and dates of 
prescription redemption

Abbreviation: ICD International Classification of Diseases

Note: Due to changes in the reporting standards for the patient registers we had access to a shorter follow-up time for the Psychiatric Central 
Register than the Prescription Drug Register.
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Table 2

Characteristics of the study population, overall and by tertile of neighbourhood socioeconomic disadvantage 

level

Total Neighbourhood disadvantage

(n = 42,067)
Low 

(n = 13,517)
Moderate

(n = 14,270)
High 

(n = 14,280)

n % % % %

Panel A. Predictor variables

Female 18,155 43.2 41.7 43.9 43.9

Married at resettlement 25,220 60.0 57.5 62.0 60.3

Age at resettlement (years)

 18-24 10,664 25.4 26.1 23.7 26.3

 25-29 9,176 21.8 22.2 21.1 22.2

 30-34 6,876 16.4 16.2 16.6 16.3

 35-39 4,715 11.2 11.3 11.9 10.4

 40-44 2,933 7.0 6.8 7.4 6.8

 45-49 1,836 4.4 4.2 4.5 4.3

 ≥50 5,867 14.0 13.3 14.9 13.7

Number of children at resettlement

 0 23,288 55.4 57.2 53.0 56.0

 1 6,034 14.3 13.3 15.7 13.9

 2 6,900 16.4 16.0 17.3 15.9

 3 3,047 7.2 6.8 7.4 7.5

 ≥4 2,798 6.7 6.7 6.6 6.7

Education at resettlement

 Basic education 8,062 19.2 18.4 19.1 19.9

 Upper secondary education 13,865 33.0 32.2 33.7 32.9

 Higher education 7,501 17.8 17.9 17.7 18.0

 Unknown 12,639 30.0 31.5 29.5 29.2

Country of origin

 Former Yugoslavia 13,551 32.2 28.2 39.2 29.1

 Somalia 5,663 13.5 11.2 11.8 17.3

 Afghanistan 947 2.3 2.6 2.0 2.2

 Sri Lanka 3,479 8.3 9.0 9.6 6.2

 Iraq 5,430 12.9 13.2 10.8 14.8

 Iran 5,123 12.2 15.3 10.8 10.6

 Vietnam 2,686 6.4 5.1 5.8 8.2

 Lebanon (Palestinians) 5,188 12.3 15.6 10.1 11.5

Panel B. Outcomes, cumulative risk

Psychiatric diagnoses

 Schizophrenia and related disorders 941 2.2 2.4 2.1 2.2

 Mood disorders 2,633 6.3 6.0 6.2 6.5

 Neurotic and stress-related disorders 4,529 10.8 10.6 10.9 10.9
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Total Neighbourhood disadvantage

(n = 42,067)
Low 

(n = 13,517)
Moderate

(n = 14,270)
High 

(n = 14,280)

n % % % %

 Any of the above 5,749 13.7 13.4 13.8 13.8

Psychiatric medication

 Antipsychotics 7,584 18.0 18.0 18.5 17.6

 Antidepressants 16,017 38.1 37.2 39.7 37.3

 Anxiolytics 10,418 24.8 24.4 25.4 24.4

 Any of the above 19,385 46.1 45.2 47.6 45.4
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Table 3

Hazard ratios for the association of tertile of neighbourhood socioeconomic disadvantage level with 

psychiatric diagnoses and psychiatric medication

Moderate disadvantage High disadvantage

Hazard ratio
(95% CI)

Hazard ratio
(95% CI)

Psychiatric diagnoses

 Schizophrenia and related disorders 0.88 (0.76, 1.01) 0.89 (0.74, 1.06)

 Mood disorders 0.97 (0.84, 1.12) 1.07 (0.92, 1.24)

 Neurotic and stress-related disorders 1.05 (0.94, 1.17) 1.14* (1.02, 1.28)

 Any of the above 1.02 (0.93, 1.13) 1.14** (1.04, 1.25)

Psychiatric medication

 Antipsychotics 0.98 (0.89, 1.08) 1.04 (0.95, 1.14)

 Antidepressants 1.01 (0.95, 1.07) 1.05 (0.98, 1.12)

 Anxiolytics 0.99 (0.93, 1.06) 1.07* (1.01, 1.14)

 Any of the above 1.00 (0.95, 1.06) 1.05* (1.00, 1.11)

*
p<0.05

**
p<0.01

Note: N = 42,067. Estimates are from Cox proportional hazards models with low-disadvantage neighbourhoods as the reference. All models are 
adjusted for age, sex, country of origin, number of children, marital status, year of resettlement, as well as strata for initial municipality.
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Table 4

Risk differences for the association of tertile of neighbourhood socioeconomic disadvantage level with 

psychiatric diagnoses and psychiatric medication

Moderate disadvantage High disadvantage

Number

of events
a

Percentage-point
difference
(95% CI)

Percentage-point difference
(95% CI)

Psychiatric diagnoses

 Schizophrenia and related disorders 1,432 −0.22 (−0.72, 0.27) −0.16 (−0.77, 0.45)

 Mood disorders 3,431 −0.10 (−1.10, 0.89) 0.36 (−0.61, 1.34)

 Neurotic and stress-related disorders 5,937 0.34 (−0.87, 1.55) 1.39* (0.08, 2.71)

 Any of the above 7,546 0.39 (−0.97, 1.74) 1.82** (0.61, 3.03)

Psychiatric medication

 Antipsychotics 9,583 0.28 (−1.26, 1.81) 1.09 (−0.18, 2.36)

 Antidepressants 19,432 0.47 (−1.14, 2.08) 1.54 (−0.24, 3.33)

 Anxiolytics 12,275 0.31 (−0.95, 1.57) 1.96** (0.71, 3.21)

 Any of the above 23,269 0.38 (−1.30, 2.05) 2.18* (0.52, 3.84)

*
p<0.05

**
p<0.01

a
The number of events in these analyses differ from the numbers shown in Table 1 due to no censoring if leaving the country.

Note: N = 42,067. Estimates are from linear probability models with low-disadvantage neighbourhoods as the reference. All models are adjusted 
for age, sex, country of origin, number of children, marital status, year of resettlement, and fixed effects for initial municipality.
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