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Background: Differences between natives and migrants in average risk for poor self-rated health (SRH) are well
documented, which has lent support to proposals for interventions targeting disadvantaged minority groups.
However, such proposals are based on measures of association that neglect individual heterogeneity around
group averages and thereby the discriminatory accuracy (DA) of the categories used (i.e. their ability to discrim-
inate the individuals with poor and good SRH, respectively). Therefore, applying DA measures rather than only
measures of association our study revisits the value of broad native and migrant categorizations for predicting
SRH. Design, setting and participants: We analyzed 27 723 individuals aged 18–80 who responded to a 2008
Swedish public health survey. We performed logistic regressions to estimate odds ratios (ORs), predicted risks
and the area under the receiver operating characteristic curve (AU-ROC) as a measure of epidemiological DA.
Results: Being born abroad was associated with higher odds of poor SRH (OR = 1.75), but the AU-ROC of this
variable only added 0.02 units to the AU-ROC for age alone (from 0.53 to 0.55). The AU-ROC increased, but
remained unsatisfactorily low (0.62), when available social and demographic variables were included.
Conclusions: Our results question the use of broad native/migrant categorizations as instruments for forecasting
individual SRH. Such simple categorizations have a very low DA and should be abandoned in public health
practice. Measures of association and DA should be reported together whenever an intervention is being
considered, especially in the area of ethnicity, migration and health.
. . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . .. . . . . . . . . . . . . . .

Introduction

Self-rated health (SRH) is a well-established indicator used in epi-
demiology and public health research.1–3 Numerous studies in

European countries have reported that in regard to SRH, most
migrant and ethnic minority groups studied appear, on average, to
be disadvantaged compared with the majority population.4–10 These
observations, together with reports that country of birth differences
in SRH seemed to be a strong predictor for subsequent mortality
differences,4 have lent support to the idea of using interventions
targeting disadvantaged minority groups with the aim of reducing
health inequalities.11

A concern with this line of reasoning, however, is that some or
even most members of the group with a low average SRH (the so-
called ‘disadvantaged’ group) do not have poor SRH, so they would
be unnecessarily targeted for intervention. Conversely, many indi-
viduals with poor SRH belonging to groups with a good average
SRH risk being neglected if interventions solely target disadvantaged
groups. This idea can be operationalized using the statistical concept
of discriminatory accuracy (DA) that is routinely used to evaluate
diagnostic tests and is increasingly being applied to the study of
biomarkers and risk factors in epidemiology. The underpinning
notion is that, to be useful for clinical medicine and public health,
most exposure categories, whether social or biological, need to be
robust in their ability to discriminate between persons with and
those without the outcome of interest.12

Although extensively applied in some fields of epidemiology,
measures of DA are still unusual in public health.13,14 As far as we
know, measures of DA have never been explicitly used to interpret

associations between migrant groups and a risk of poor SRH. Yet
such an interpretation is crucial because if the native/migrant
categories commonly used in public health exhibit a low DA, the
categories used may be of limited value for understanding health
inequalities. In addition, among other possible consequences (e.g.
stigmatization), they may offer an inadequate basis for targeted
interventions.

With this background, we investigated how well two common
categorizations (i.e. native born vs. foreign born, or groups based
on their geopolitical region of birth) help us discriminate between
persons with poor and good SRH, respectively. For this purpose, we
used data from 27 723 individuals aged 18–80 who responded to the
2008 Public Health Survey in Skåne, South Sweden.

Methods

Subjects

The 2008 Public Health Survey for Scania in Sothern Sweden was a
postal questionnaire survey based on a stratified non-proportional
random sample of the county population that was 18–80 years of
age. This cross-sectional survey has been described elsewhere.15 In
total 28 198 respondents returned the questionnaire, for a participa-
tion rate of 54%. The participation rate was higher among women
(58%; n = 15 472) than men (48%; n = 12 726), and higher among
those born in Sweden (57%; n = 24 211) than among those born
abroad (37%; n = 3987). In the analysis, 472 individuals (1.7%)
were excluded because of missing data on the SRH variable. This
frequency was lower among native born (1.4%; n = 336) than foreign
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born (3.4%; n = 136). The survey was performed by Statistics
Sweden, which also provided detailed individual level information
on socio-economic variables from the administrative registers. The
survey was approved by the data safety committee at Statistics
Sweden and by the Ethical Committee at Lund University, Sweden.16

Assessment of variables

Outcome variable

SRH was assessed by asking, ‘How do you feel right now, physically
and mentally, if you look to your health and your well-being?’
Responses could range between 1 and 7, where 1 was ‘Very bad,
could not feel worse’ and 7 was ‘Very well, could not feel better’.
The variable was dichotomized by grouping 1–3 as ‘poor’ and 4–7 as
‘good’.

Explanatory variables

We sought to evaluate broad native/migrant categorizations
commonly used in public health research and policy.17–19 We
classified ‘geopolitical region of birth’ as Sweden, other Nordic
countries, other European countries, Africa, Asia, South America,
North America or Oceania. As a simpler alternative we
dichotomized into ‘native or foreign born’. In both cases, we used
native born as the reference in the comparisons.

‘Age’ was divided into five groups (18–34, 35–44, 45–54, 55–64
and 65–80), and we used the group 18–34 years as the reference.
‘Sex’ was either man or woman, and we used men as the reference.
We evaluated socio-economic position by assessing the ‘income’ of
the participants. This variable was created from registry-based infor-
mation on equalized disposable family income in 2007 that is
weighted for the number of individuals in the household.20 It was
also categorized into quintiles based on the income distribution of
the participants. We used the first quintile (i.e. the highest income
group) as the reference.

Recent public health studies on migration, ethnicity and health,
including those studying SRH, have stressed the importance of con-
sidering social categories not only distinctly but also in tandem or
intersectional (i.e. simultaneously in individuals).21,22 For instance,
it is possible that migrant status interacts with sex and/or income so
that the risk of poor SRH is much higher in low-income migrant
women than in low-income native women. For this reason, we
combined the ‘native or foreign born’ and ‘sex’ variables
respective the ‘native or foreign born’, ‘sex’ and ‘income’ variables
and conducted separate analyses in each case. We used the group of
native-born men respective native-born men in the highest income
category as the reference. We used ‘native or foreign born’ rather
than ‘geopolitical region of birth’ because some of the strata became
very small in the latter case.

Statistical analysis

Measures of association

We performed logistic regression to examine the association between
native/migrant categories and SRH. To that end, we developed a
series of analyses that modelled one variable at the time followed
by a set of combined models that adjusted for age and income. We
expressed the association by means of odds ratios (ORs) and 95%
confidence intervals (CIs). From the models, we also obtained the
average absolute risk (i.e. predicted probability) of poor SRH for
different variable values or combinations of values across age groups.

Analysis of DA

Measures of association are frequently used to gauge the ability of a
categorization to predict future outcomes. Yet, it is well known that
measures of association alone are inappropriate for such discrimin-
atory purposes.12 The DA of any categorization can be evaluated by

calculating the true positive fraction (TPF) (e.g. individuals with
poor SRH who are immigrants) and the false positive fraction
(FPF) (e.g. individuals with good SRH who are immigrants).

The DA of logistic models that include several variables was
evaluated by means of receiver operating characteristic (ROC)
curve analysis.12 The ROC curve is created by plotting the TPF vs.
FPF at various threshold settings of predicted risk obtained from the
logistic model. The area under the ROC curve (AU-ROC) or C
statistic measures the ability of the model to correctly classify
those with and without a certain outcome—in this case, poor
SRH. The C statistic assumes a value between 1 and 0.5 where 1 is
perfect discrimination and 0.5 would be equally as informative as
flipping an unbiased coin. See elsewhere for an extended explanation
of these ideas.12,13

In a first series of simple logistic regression models, we calculated
the AU-ROCs with 95% CIs of models including age alone or age
plus one or more variables. In a second series of logistic regression
models, we calculated the AU-ROCs with 95% CIs of models
including age and the variable native or foreign born combined
either with sex or with sex and income. In both cases, we
appraised the incremental value of a model by the difference
between AU-ROCs.

We preformed the statistical analysis using SPSS version 21.0
(SPSS Inc, Chicago, IL).

Results

Characteristics of the sample and measures of
association

As Table 1 shows, 13.9% of the individuals were born outside
Sweden, most in other European countries. The overall prevalence
of poor SRH was 13.5%, but the prevalence seemed to differ between
native or foreign-born groups, as well as between men and women
and across income groups.

Indeed, being born abroad was associated with higher odds of
poor SRH (OR = 1.75, CI 95% 1.60–1.91) (Table 2). The associations
remained conclusive after adjustment for age and income (figure 1A
and Table 2). This association is also reflected in the difference in
predicted probabilities of poor SRH between native or foreign-born
individuals (figure 1B). An analysis by geopolitical region of birth
suggested that the difference could be due to higher odds of poor
SRH in individuals born in non-Nordic European countries and in
Asia (Table 2). Moreover, as expected, women had higher odds than
men of having poor SRH, and there were conclusive differences
across income groups (Table 2).

Combination of the variables native or foreign born and sex
showed that in comparison to native-born men, all other groups
had higher odds of having poor SRH (figure 1C and D).
Combining native or foreign born with sex and income to create
20 different groups resulted in a more complex picture: we
observed a socio-economic gradient in both native and foreign-
born individuals of either sex, which resulted in major overlap in
both ORs and predicted probabilities across these groups (figure 1E
and F).

Measures of DA

Despite these statistically significant associations, the DA of the
categories studied was very low. In the simplest analysis, where we
used ‘foreign born’ to try identifying those with poor SRH, the TPF
was only 20.5%. Figure 2 shows the AU-ROCs of models that
included age alone or age together with one or more of the explana-
tory variables. The AU-ROC for age alone was 0.53, which increased
only slightly (to 0.55) when information on country or geopolitical
area of birth was included. Overall, the performance of both the
simple distinction between native and foreign-born and the more
refined distinction based on geopolitical area of birth was very poor.
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Table 1 General characteristic of sample

Total SRH

Good Poor

n % n n %

All—by variable 27 723 100 23 992 86.5 3 731 13.5

Native or foreign born

Native 23 870 86.1 20 905 87.6 2 965 12.4

Foreign 3 853 13.9 3 087 80.1 766 19.9

Geopolitical area of birth

Sweden 23 870 86.1 20 905 87.6 2 965 12.4

Other Nordic 843 3.0 716 84.9 127 15.1

Other European 1 898 6.8 1 477 77.8 421 22.2

North America 78 0.3 67 85.9 11 14.1

South America 97 0.3 78 80.4 19 19.6

Asia 792 2.9 626 79.0 166 21.0

Africa 119 0.4 102 85.7 17 14.3

Oceania 9 0.03 8 88.9 1 11.1

Sex

Men 12 510 45.1 10 976 87.7 1 534 12.3

Women 15 213 54.9 13 016 85.6 2 197 14.4

Age

18–34 6 115 22.1 5 301 86.7 814 13.3

35–44 4 700 17.0 4 037 85.9 663 14.1

45–54 5 042 18.2 4 277 84.8 765 15.2

55–64 5 582 20.1 4 784 85.7 798 14.3

65–80 6 284 22.7 5 593 89.0 691 11.0

Income

Highest quintile 5 031 91.0 498 9.0

4 957 89.7 572 10.3

Middle quintile 4 726 85.5 804 14.5

4 748 85.9 781 14.1

Lowest quintile 4 462 80.7 1 067 19.3

Table 2 Measures of association between social and demographic categories and poor SRH

Un-adjusted model Age-adjusted model Age- and income- adjusted model

ORa CIb 95% OR CI 95% OR CI 95%

—by variable

Native or foreign born

Native 1 1 1

Foreign 1.75 1.60–1.91 1.72 1.57–1.88 1.49 1.36–1.63

Geopolitical area of birth

Sweden 1 1 1

Other Nordic 1.25 1.03–1.52 1.25 1.03–1.52 1.07 0.88–1.3

Other European 2.01 1.79–2.25 1.97 1.76–2.22 1.76 1.57–1.98

North America 1.16 0.61–2.19 1.13 0.60–2.14 1.0 0.53–1.91

South America 1.72 1.04–2.84 1.67 1.01–2.77 1.50 0.90–2.49

Asia 1.87 1.57–2.23 1.80 1.51–2.15 1.48 1.23–1.77

Africa 1.18 0.70–1.97 1.14 0.68–1.9 0.98 0.58–1.64

Oceania 0.88 0.11–7.05 0.85 0.11–6.83 0.86 0.10–6.73

Sex

Men 1 1 1

Women 1.21 1.12–1.3 1.20 1.12–1.29 1.15 1.07–1.23

Age

18–34 1

35–44 1.07 0.96–1.19

45–54 1.17 1.05–1.30

55–64 1.09 0.98–1.21

65–80 0.81 0.72–0.90

Income

Highest quintile 1 1

1.17 1.03–1.32 1.18 1.04–1.34

Middle quintile 1.72 1.53–1.94 1.86 1.65–2.09

1.66 1.48–1.87 1.91 1.69–2.15

Lowest quintile 2.42 2.16–2.71 2.87 2.55–3.22

a: odds ratio.
b: confidence interval.
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Similarly, information on sex did little to improve DA above the
model that included age (+0.01) or above the model for age and
country or geopolitical area of birth (+0.02). Income was the most
informative variable; but the model including age and information
on income still reached only an AU-ROC = 0.60. Combination of the
variables native or foreign born and sex, or native or foreign born,

sex and income did little to further improve the DA. We observed
the highest DA (i.e. AU-ROC = 0.62) for the model that included
age, sex, income and geopolitical area of birth, and the age-adjusted
model in which the variable native or foreign-born was combined
with sex and income to create 20 groups. However, this higher DA
was mainly due to the income variable.
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Figure 1 Age-adjusted ORs and the predicted risk of poor SRH for individuals born in Sweden and abroad, respectively. Panels (A) and (B)
show the age-adjusted OR and predicted risk, respectively, for native respective foreign-born individuals. Panels (C) and (D) show the age-
adjusted OR and predicted risk, respectively, for native and foreign-born individuals stratified by sex. Panels (E) and (F) show the age-
adjusted OR and predicted risk, respectively, for native respective foreign-born individuals stratified by sex and income. Panel (F) is available
in colour (Supplementary figure S1)
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Discussion

Average differences in the risk of poor SRH between migrants or
ethnic minorities and the majority populations are well
documented.4–9,11,23,24 Our study provides additional evidence for
the existence such differences. From a public health perspective,
uncovering differences between groups may serve as a first step in
a series of studies and policy discussions regarding reduction of
health inequalities. However, the low DA of the broad categories
used in this study renders the observed average differences of little
public health value as a solid basis for planning public health inter-
ventions in this area. Importantly, the analytical discriminatory
approach we applied is identical to the standard for evaluating
biomarkers and diagnostic tests. In both cases, justification for use
of biomarkers or diagnostic tests in clinical medicine and public
health is based not on differences in average outcomes, but on
their ability to discriminate cases from non-cases. Here, we
extended this approach to the evaluation of broad native/migrant
categories in public health. This approach is equally relevant for
evaluating ethnic, socio-economic, demographic and geographical
categories.13,14

In the past, on the basis of average differences, many authors have
suggested that information on ethnicity or country of birth offers a
solid basis for selective public health intervention (e.g. selective
health education, free doctor consultations).5,8,24 Such proposals
seem to be motivated by a genuine concern with the poor SRH of
deprived groups. However, a limitation with this interventionist
approach is that many individuals will be incorrectly considered at
risk of poor health, and perhaps be targeted for intervention.
Consistent with this concern, we found that information on indi-
viduals’ country or region of birth was of very limited value for
forecasting SRH, in our sample (figure 2). This low DA is
explained by the high degree of intra-individual heterogeneity and
overlap in ‘ethnic’ composition between groups of poor and good
SRH, respectively. As argued elsewhere,13 failure to consider the DA
of an association may result in a probabilistic interpretation of risk
that misleadingly attributes the average value of a group to all indi-
viduals of that group.25,26 The key concept is that common measures
of association correspond to abstractions that do not represent the
heterogeneity of individual effects.

There is substantial heterogeneity in health among
immigrants,8,9,11,24,27 and the same is undoubtedly true for natives,
although this is much less frequently emphasized. Faced with
evidence of heterogeneity among immigrants, some researchers
resort to dissociating this category and carry out separate analyses
for different minority groups. Unfortunately, this does not solve the
problem of poor DA. Thus, the OR reported in such analyses,
typically between 1 and 3,11 but occasionally as high as 10 for
some sub-groups,8 indicate substantial heterogeneity within groups
and overlap with the reference group.12 What we normally consider
a strong association between an exposure and an outcome (e.g. OR
for a disease of 10) is related to a rather low capacity of the exposure
to discriminate cases and non-cases.12 In order to obtain a suitable
DA of, for example, TPF = 90% and a FPF =5%, we would need an
OR = 176,12 that is, of a magnitude rarely seen in public health
research.

Despite the high degree of intra-individual heterogeneity and
overlap between groups, the current thrust in public health is to
stress diversity between ethnic groups or groups based on country
of birth.28,29 Such approaches have sought to stratify the general
population into ‘ethnic’ units, but failed to offer any justification
for the value of these ‘ethnic’ units other than the presence of
average group differences. Likely, most students of ethnic or
country of birth differences in health would reject the biological
concept of human races because of the large genetic diversity
within groups and continuous overlap between groups despite
average differences in allele frequencies.30,31 However, they
apparently fail to apply such ideas to their own research. A
conceptual recalibration is needed that focuses not primarily on
average group differences but on the structure of inter-individual
heterogeneity in the entire population. Methodologically, conceptual
recalibration would require complementing measures of average as-
sociation with appropriate statistical approaches that are focused on
the interpretation of inter-individual diversity (i.e. variance).14 Such
approaches are already being applied in other areas, for example, in
multilevel studies in social epidemiology to investigate contextual
effects.13,32,33 They are also being applied within population genetics
to investigate the structure of genetic variation within and among
populations.34 In the latter case, such global measures of variation
underpin the refutation of the biological concept of human races.35

Finally, it is pertinent to remember that DA is not the only infor-
mation to consider when assessing the possibilities for intervention.
Under certain circumstances, DA can be low but a targeted inter-
vention may be still recommended. For example, the DA of an
infection on disease may be low because of the many false
positives (i.e. many are exposed but few contract the disease). But
immunization could still be recommended for certain groups (e.g.
children or elderly) because the medical and social adverse effects of
vaccination are expected to be mild compared with the major gains.
However, intervening solely on the basis of a person’s ethnicity or
country of birth is, for social and political reasons, likely to be much
more problematic. Categories based on ethnicity or country of birth
are socially and politically charged and targeting individuals of
specific ethnic or migrant groups might be experienced as coercive
and stigmatizing despite the opposite intention.36,37 Caution is par-
ticularly required when there are many ‘false positives’ and/or the
intervention is not particularly effective (i.e. unlike vaccination),
because the positive medical effects are then unlikely to outweigh
the adverse social effects. However, some interventions may none-
theless be acceptable under such circumstances, such as offering
medical information in various languages, preventing discrimination
through legislation and policies, and educating health professionals
about migration processes and discrimination. These interventions
do not target individual immigrants or members of specific ethnic
groups, and hence the risk of coercion and stigma is lower. The low
DA of social categories for SRH suggests the need for more policies
that target the general population, for example, by increasing access
to good health care indiscriminately throughout society.

0.5 

0.55 

0.60 

0.65 
A

re
a 

un
de

r t
he

 R
O

C
 c

ur
ve

 

1 
2 

3 4 
5 6 7 

8 
9 10 11 12 

13 14 

Figure 2 AU-ROC curve to assert the DA of different models for
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Limitations

Being a cross-sectional postal questionnaire survey with self-
reported information, our study has several weaknesses. Among
these it should be stressed that, overall, the response rate was
relatively low (54%), especially among the foreign born (37%). In
addition, the frequency of missing values was higher among the
foreign born (3.4% vs. 1.4%). However, the foreign born group
was underrepresented by merely 4% units compared with the
official register statistics.16 Furthermore, the distribution of demo-
graphic and social variables in our study was similar to that of the
Public Health Survey conducted in Skåne in 2000. This is in turn was
similar to those in the official population registers.16 Therefore, the
risk of selection bias does not seem to be a major limitation. It
should also be noted that the survey was based on stratified non-
proportional random sample. However, we performed a weighted
analysis and the results were very similar. A further limitation is the
loss of information caused by the dichotomization of the SRH
variable. However, varying the cut-off for ‘poor’ and ‘good’ SRH
or modelling the original seven categories of SRH by ordinal
logistic regression did not change the interpretation of results (not
shown).

The literature on ethnic or country of birth differences in SRH
displays a mix of ethnic and migrant categorizations, underscoring
that no consensus exists on what categories to use. In some countries
such as Sweden, Denmark and the Netherlands, country of birth is
most commonly used as an indicator of immigrant category or
ethnicity. In the UK, in contrast, self-identification is most
commonly used.11 Because the purpose of this study was to
evaluate regularly used categories,17–19 such as native and foreign
born, we used a simple distinction based on country or geopolitical
region of birth. Admittedly, native and foreign born are
heterogeneous categories, but so are many of the other ethnic or
migrant categories currently used.11 Rather than seeing this issue as
a methodological weakness in our study, we consider it as an
asset; indeed, the main conclusion of this study is that broad
native and migrant categorizations have a very low DA for SRH
and, therefore, are inappropriate as a basis for planning public
health interventions in this area. This does not preclude the possi-
bility of other ethnic or migrant categorizations having a higher DA,
or that such categorizations are more relevant for predicting other
outcomes, but to our knowledge such a case awaits empirical
confirmation.

Supplementary data

Supplementary data are available at EURPUB online.
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express our gratitude to Philippe Wagner for statistical revision of
the final version of the manuscript.

Conflicts of interest: None declared.

Key points

� We applied measures of DA rather than only measures of
association to revisit the value of using broad native and
migrant categories for predicting SRH.
� The DA of broad native and migrant categories was very low

despite average differences in the risk of poor SRH between
migrants and the majority population.

� The very low DA of broad native and migrant categories
shows that these categories are of no value as instruments
for forecasting individuals’ SRH in the present context. They
also provide an inadequate basis for targeted interventions.
� We suggest that measures of DA should become standard for

evaluating social categories as basis for social and medical
intervention in public health.
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