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Abstract
Background

Intersectionality theory combined with an analysis of individual heterogeneity and discriminatory accuracy
(AIHDA) can facilitate our understanding of health disparities. This enables a more precise application of
proportionate universalism for resource allocation in public health. Analyzing self-rated general health in
Sweden, we show how an intersectional perspective allows for a detailed mapping of health inequalities
while avoiding simpli�cation and stigmatization based on indiscriminate interpretations of differences
between group averages.

Methods

We analyzed responses (n=133,244) to 14 consecutive National Public Health Surveys conducted in
Sweden in 2004–2016 and 2018. Applying AIHDA, we investigated the risk of bad self-rated general health
across 12 intersectional strata de�ned by gender, income and migration status, adjusted by age and
survey year. We calculated prevalence ratios (with 99% con�dence intervals) to evaluate between-strata
differences, using native men with high income as the comparison reference. We calculated the area under
the receiver operating characteristic curve (AUC) to evaluate the discriminatory accuracy of the
intersectional strata.

Results

The analysis of intersectional strata showed a clear social gradient where the risk of bad self-rated health
among immigrated women with low income was six times higher (PR 6.01 [99% CI 5.32–6.79]) than that
of native men with high income. A large degree of heterogeneity was present, however, as the
discriminatory accuracy of the intersectional strata for identifying individuals according to their self-
assessed general health status was relatively low (AUC=0.674).

Conclusions

An intersectional AIHDA approach provides more precise information on the distribution of bad self-
assessed general health in the population and could thus guide public health interventions according to
the principle of proportionate universalism. 

Background
Health disparities have been documented by a wealth of epidemiological research for some decades (1, 2),
but remain a pressing concern. Such inequalities have often being captured in the form of socioeconomic
gradients (3, 4) whereby people in higher positions on the social ladder enjoy better health and quality of
healthcare than people in lower positions. While socioeconomic position has received a large share of this
research interest (5), disparities between groups de�ned by, i.e., gender (6), race, ethnicity, immigration
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status or racialization (7), have also been amply documented. However, some limitations to this body of
research remain.

Studies of health inequalities have typically focused on one dimension at a time, such as socioeconomic
position or gender, thus paying inadequate attention to how such dimensions may interact. Meanwhile,
much health disparities research has tended to construe inequalities in terms of levels of risk located in or
borne by individuals or groups, rather than addressing dynamics between individual or groups (8, 9), or the
processes or driving forces which give rise to inequalities (10). Furthermore, health disparities research
has been critiqued for insu�ciently considering heterogeneity, through focusing almost exclusively on
group average risk rather than on variations within and overlaps between groups. This may contribute
towards simpli�cation or essentialization of differences between groups, as well as to unjust
stigmatization of “high-risk” groups or individuals (11, 12).

Due to its potential to address these concerns, intersectionality theory has increasingly been promoted and
adopted in quantitative health disparities research (e.g., 10, 13, 14, 15). In this study, we apply an
intersectional perspective combined with an analysis of individual heterogeneity and discriminatory
accuracy (AIHDA) (12, 16, 17) to the study of disparities in self-rated health levels in Sweden. This is done
in order to obtain a more detailed mapping of health inequalities while mitigating simpli�cation and
stigmatization based on indiscriminate interpretations of differences between group average risk.

An intersectional perspective on population health research

Intersectionality theory, formulated and advanced by theorists including Crenshaw (18) and Hill Collins
(19), centers on the understanding of social categorizations such as gender, class and race/racialization
as interconnected rather than separate, and as creating overlapping and interacting systems of
discrimination or disadvantage. The principal idea is thus that the social categorizations conditioning the
distribution of resources and power, and thus health, need to be considered as interlocked rather than as
unidimensional. In the context of quantitative population health research, an intersectional perspective
thereby motivates the study of strata de�ned by the combination of several socioeconomic dimensions
(e.g., age, gender, income, racialized identity and sexual orientation), contrasting with conventional
analysis of socioeconomic gradients in health often based on singular dimensions. In this manner an
intersectional perspective can improve the mapping of inequities in health and therefore better illustrate
patterns of disadvantage.

Such improved mapping of disparities �ts well within the current movement towards precision public
health (20). Relatedly, it can support the implementation of proportionate universalism in resource
allocation in public health (4, 21). According to the principle of proportionate universalism, as formulated
by Marmot and Bell (4), interventions aiming to ameliorate health disparities should be directed at the
whole population (i.e., be universal) and be combined with targeted actions of a scale and intensity
proportional to the level of need in speci�c population groups.
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Further, applying an intersectional perspective means directing interest towards dynamics of power and
wealth distribution in society, rather than to levels of risk as attributes of individuals or groups, in the
interest of facilitating the amelioration of health inequalities through social change (22, 23). Accordingly,
the intersectional strata constructed in this study should be considered in terms of social contexts (24)
rather than as characteristics of individuals. This can mitigate the risk of excessive biomedical
reductionism threatening current precision-based public health (25), while reducing the likelihood of
‘blaming the victim’ as frequently discussed when investigating socioeconomical differences
conceptualized at the individual level.

In an in�uential classi�cation of intersectional research, McCall (26) distinguishes between anti-, inter- and
intra-categorical approaches (for further discussion see (27)). Epidemiology principally consists of the
quantitative analysis of demographic, socioeconomic and biomedical population categories, and thereby
per se adopts an inter-categorical (henceforth referred to as categorical) approach. However, the
population categories under study should be evaluated in relation to their discriminatory performance as
classi�ers, i.e., their capacity to accurately classify the individuals according to the health outcome of
interest (28, 29). Such evaluation can serve to prevent the “tyranny of the averages” (30) through which
the same average value is attributed to all the members of a group without considering the individual
heterogeneity around the group average or any overlap between categories. If the discriminatory accuracy
(DA) is low, the validity or relevance of the categorization can be questioned in relation to the speci�c
outcome at hand. In this sense, an anti-categorical stance can be adopted. This is important for the
purpose of avoiding simpli�cation or essentialization of differences between groups, alongside under- or
overtreatment and ineffective public health interventions (31).

Self-rated health

Measures of self-rated or self-assessed health, through which individuals are asked to evaluate their own
health status typically on a four- or �ve-point scale, are widely used in population health research. In terms
of what it actually assesses and how it is linked to objective medical outcomes, this measure is not
entirely understood (32). It is subjective, non-speci�c and encompasses cognitive, cultural and medical, or
social and biological, dimensions (33). However, its associations with mortality have been repeatedly
demonstrated, for different population groups and in various countries including Sweden (33-35). Its
predictive power has in fact been noted to often be stronger than that of more objective medical factors
(36). 

Inequalities in self-rated health have been documented both internationally (37) and in Sweden (38-42),
between socioeconomic groups (40, 41), genders (42) and persons with or without an immigration
background (38, 39). Some studies on self-rated health disparities have used intersectional approaches.
For example, the impacts of class, gender, race, migration and sexual orientation in Canada have been
investigated (43, 44), as has those of gender, sexual orientation and race in the United States (45, 46), and
of class, gender and regional context in Spain (47). Common to these studies, however, is that they adopt
a categorical approach focused on between-group differences in average risk, without assessing
individual heterogeneity and thus potentially allowing for a complementary anti-categorical stance.
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In the present study, we use intersectional categorization combined with an analysis of individual
heterogeneity and DA (AIHDA), in order to improve our understanding of inequalities in self-rated health,
related to income, gender and immigration status in Sweden. Our focus lies on income, gender and
immigration status partially due to the possibilities and constraints of the NPHS data, but mainly because
these dimensions correspond with the categories perhaps most typically included in the intersectional
study of health disparities: gender, class and race (48). While immigration status only loosely correlates
with concepts of race or ethnicity, con�ating issues related to racialization, migration and citizenship (13),
which also concern groups in Sweden other than �rst generation immigrants, immigration status is a
categorization central to processes of racialization in contemporary Sweden (49).

Methods

Study population
The study is based on data from 14 consecutive National Public Health Surveys (NPHS) performed in
Sweden during 2004–2016 and 2018 (50, 51). The NHPSs are produced by the Public Health Agency of
Sweden and the Swedish Association of Local Authorities and Regions (SALAR), and they gather self-
reported information on health, lifestyle and living conditions. Between 2004 and 2016 the surveys were
performed annually, each time comprising a random sample of 20,000 individuals aged 16–84 years.
Since 2016 the survey is conducted biannually, with a random sample of 40,000 individuals. Response
rates range from 60.8% in 2004 to 42.1% in 2018 (52).

Data from the 14 most recent surveys were pooled, resulting in a study population of 136,301 individuals.
From this sample we excluded people with missing information on income (n=922) or self-reported health
(n=2,135). Thus, the �nal study population consisted of 133,244 persons, i.e., 97.8% of the initial sample
(Fig 1).

The study was approved by the Swedish Ethical Review Authority (Dnr: 2019-01793) and the Data Safety
Committee at the Public Health Agency of Sweden.

Variables

Our outcome variable was self-rated general health, as assessed by the NPHS participants, based on
responses to the question “How do you assess your general state of health?”, according to a �ve-point
scale (very good; good; fair; bad; vary bad). The response options were recoded, in accordance with
recommendations from the Public Health Agency (51), into good (very good; good) and bad (fair; bad; very
bad). The average prevalence of bad self-rated general health has been relatively stable over the survey
years, although some �uctuations are present (see Table 1). Due to these �uctuations, our analyses adjust
for survey year.

Gender was classi�ed as a binary variable distinguishing between men and women, as these were the only
response options enabled by the NPHS questionnaire.
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Information on household income provided by the NPHS divided the income data into tertiles (low;
medium; high income). The high-income group encompassed the 20% highest reported incomes, the low-
income group comprised the 20% lowest reported incomes and the medium-income group included the
remaining 60% of reported incomes.

We classi�ed immigration status as native, i.e., born in Sweden, or immigrant, i.e., born in another country.

As a way of operationalizing intersectional contexts, we created 12 strata by combining the two categories
of gender, the three income categories and the two categories of immigration status. We used native men
with high income as the reference in the comparisons, as this group was assumed to occupy the position
of greatest structural privilege.

In the analysis, we adjusted for age.

Statistical analyses
We performed �ve consecutive regression analyses, modelling bad self-rated health as the dependent
variable, using the explanatory variables alone and in combination and adjusting for age and survey year.
Cox proportional hazards regression with a constant follow-up time equal to one was used in order to
obtain prevalence ratios (PR) (53). We calculated 99% rather than 95% con�dence intervals (CI) in order to
reduce the problem of multiple comparisons.

The �rst regression model (model 1) included only age and survey year. Model 2 added gender, model 3
added income and model 4 added immigration status and thus included all the variables that de�ned the
intersectional strata. Finally, model 5 included the same variables as model 4 but in the form of
intersectional strata.

As prevalence ratios do not provide information about overlaps between groups, measures of DA provide
important information for the evaluation of between-group differences (31). For each model, we quanti�ed
the DA by means of the area under the receiver operator characteristics curve (AUC) (29). The AUC is
calculated by plotting the true positive fraction (i.e., sensitivity) against the false positive fraction (i.e., 1 –
speci�city) for different binary classi�cation thresholds of the predicted probability of bad self-rated
health. Thus, the AUC measures the accuracy of the information provided by the variables in the model for
discriminating individuals with bad self-rated health from those with good self-rated health. The AUC
takes a value between 0.5 and 1, where 1 indicates perfect discrimination and 0.5 means that the studied
variables have no DA at all.

There is no fully established practical guideline for the interpretation of the size of the AUC as a measure
of DA when analyzing intersectional inequalities. However, based on the classi�cation provided by Hosmer
and Lemeshow (54), we qualify intersectional inequalities according to the DA as (i) “absent or very small”
(AUC=0.5–0.6), (ii) “small” (AUC=0.6–0.7), (iii) “large” (AUC=0.7–0.8) and (iv) “very large” (AUC>0.8).
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We further calculated the incremental change in the AUC value (Δ-AUC) between the models. The Δ-AUC
quanti�es the improvement in the DA obtained by a model, in relation to a reference model (15). The
intersectional strata used in model 5 allows for the capturing of any statistical interaction of effects. If any
such statistical interaction exists, the DA of model 5 will increase in comparison to that of model 4.

We used IBM SPSS (Statistical Package for the Social Sciences) version 22 for PC to perform all
statistical analyses.

Results
The characteristics of the study population, and the prevalence of bad self-rated general health in the
respective subgroups, are presented in Table 2. As can be seen in Table 3, the regression models 2–4
show the presence of inequalities in self-rated health in Sweden. Women had a higher risk of bad self-
rated health than men (PR=1.20 [CI 1.15–1.29]), persons with medium (PR=1.86 [1.74–1.99]) or low
income (PR=3.03 [2.85–3.23]) had a higher risk than high-income earners and persons with immigrant
status (PR=1.75 [99% CI 1.65–1.84]) carried a heavier risk burden than persons born in Sweden.

Moreover, the intersectional strata included in model 5 revealed a clear social gradient and substantial
differences between strata. Females with low income and immigrant status experienced the highest
prevalence ratio of bad self-rated health (PR=6.01 [99% CI 5.32–6.79]), indicating a risk six times higher
than that of the male, high-income, native reference stratum, which experienced the lowest risk of bad self-
rated health. Strata following the reference group, through carrying a relatively low risk, comprised female
natives with high income (PR=1.29 [99% CI 1.15–1.45]) and male high-income earners with immigrant
status (PR=1.82 [99% CI 1.43–2.30]). At the other end of the gradient, males with low income and
immigrant status (PR=4.97 [99% CI 4.33–5.71]) and female medium-income earners with immigrant
status (PR=4.26 [99% CI 3.70–4.91]) showed high risk.

Among the intersectional strata, those comprising males showed lower risk of bad self-rated health than
those including females, in all income and migration status categories (i.e., male natives with a high
income had a lower risk than female natives with a high income, etc.). Strata including persons born in
Sweden had lower risk than those encompassing immigrated persons, in all income and gender categories
(i.e., native females with medium income and a lower risk than immigrant females with medium income,
etc.). Similarly, strata comprising persons with high income showed a lower risk than those including
persons with medium or low income, in all gender and immigrant status categories (i.e., low-income, native
men had a lower risk than medium- and high-income native men, et c.).

At the same time, females were incorporated not only in the stratum with the highest risk, but also in the
one with the second to lowest risk. Immigrant status was a feature of the four strata experiencing the
highest risk, but also of two of the six strata experiencing lower risk. Less complexity was evident with
regard to income, as all strata comprising persons with low income were among those experiencing the
highest risk.
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This presence of complexity and heterogeneity is con�rmed by the measures of DA. The Δ-AUC shows
that including gender in model 2 did not add much to the DA obtained by age and survey year alone (Δ-
AUC=0.003). Adding income in model 3 increased the DA slightly more (Δ-AUC=0.056), while adding
migration status in model 4 somewhat increased the DA further (Δ-AUC=0.011). Finally, the model using
intersectional strata only had a very marginal effect on the DA (Δ-AUC=0.001), which speaks against the
existence of relevant statistical interaction of effects. The AUC of model 5, which includes all of the
explanatory variables organized intersectionally, was AUC=0.674 (0.668–0.680). According to Hosmer and
Lemeshow’s (54) classi�cation, the DA of the explanatory variables should thus be regarded as relatively
low.

Discussion
Contributing to an intersectional and thus more precise epidemiological perspective based on AIHDA (15,
27), our study provides a developed understanding of the socioeconomic and demographic distribution of
bad self-rated general health in the Swedish population. By showing the presence of a clear intersectional
social gradient, we demonstrate the relevance of an intersectional perspective in population health
research. As intersectional AIHDA goes beyond conventional analysis of socioeconomic gradients based
on probabilistic measurements of risk (e.g., odds ratios, prevalence ratios or relative risks) (55), we
furthermore incorporated information on DA to show substantial individual variabilities or heterogeneities
of links between self-rated health and income, gender and immigration status in Sweden.

The intersectional social gradient shows the salience of gender, immigration status and income as
strati�cation forces (13). At the same time, it reveals that the impact of these dimensions on the outcome
are affected by each other (13). While all strata comprising women had a higher risk than those including
males with the same income and immigration status, strata comprising women showed both relatively
low and very high risk of self-rated health. This is in line with the global situation in which some primarily
white and high-income females inhabit very privileged and powerful positions, while women are still
overrepresented among the world’s poorest and most precarious population groups (56). This, in turn,
relates to the foundational insight of intersectionality scholarship that the positions of gendered subjects
are fundamentally mediated by factors including racialization and class (19).

Along similar lines, all strata encompassing immigrants had a higher risk than those including natives
with the same income and gender. Meanwhile, whereas the majority of strata comprising persons with
immigrant status were among those experiencing very high risk, two strata – those including males and
females with high income – carried a lower risk. This shows that the relevance of immigration status for
self-rated health in Sweden is affected by factors including gender and income. With regard to the social
gradient, the association between higher risk and lower income was quite consistent. While the Δ-AUC
revealed no statistical interaction between the variables comprising the intersectional strata, these results
show that the dimensions do indeed interrelate with each other with regard to the outcome.

Meanwhile, although differences between the average risk of intersectional strata are evident, the DA of
the dimensions and strata is low. This means that although awareness of average differences in self-rated
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health is important in the interest of social change towards greater equity, average differences should not
be extrapolated into generalized assumptions about speci�c groups or individuals, due to substantial
individual variability.

One limitation of this study lies in its observational and cross-sectional design, which allows for the study
of correlations but does not enable the drawing of conclusions concerning causal relationships.
Furthermore, the variables used infer certain limitations. The outcome measure is self-assessed, and it is
possible that different groups of people can have different reporting behavior (32), i.e., assess their health
differently even if objective health measures are the same, and vice versa.

The act of assessing one’s own health involves a cognitive process in�uenced by contextual factors
including an individuals’ understanding of the meaning and content of the concept of health, frameworks
for evaluating their own health, and norms or references to which they compare themselves to (33). Such
understandings, frameworks and norms can obviously be historically and culturally contingent, and
differences in reporting behavior between population groups have indeed been documented (33). For
example, elderly people in countries including Sweden (57) have been found to downplay functional
limitations and chronic conditions when evaluating their health. This implies that measures of self-rated
health are likely to overestimate the health of older persons (32, 58). For this reason, we adjusted for age
in our analysis instead of including age as an explanatory variable.

Differences in reporting behavior have been found between countries or cultures (33) and between groups
with different socioeconomic status. In countries including the United States, Canada and India, persons in
lower socioeconomic groups have tended to rate their health more optimistically than persons in higher
socioeconomic groups, as compared to “objective” health factors or diseases (32, 59, 60). Women have
also been found to be more optimistic than men about their health (32). Such studies suggest that
measures of self-rated health may overestimate the health of women and persons in lower socioeconomic
groups, and thus underestimate health disparities. However, studies from Sweden found no signi�cant
differences in reporting of self-rated health between socioeconomic groups (35, 57). While the latter
studies support the comparability of the groups included in this study, the former suggest that any existing
reporting bias is likely to under- rather than overestimate health inequalities.

As for further limitations, our de�nition of gender as “male” or “female” was constrained by the response
options offered by the NPHS, which disregads the more accurate continuum representation of both sex
and gender (61). Relatedly, from an intersectional viewpoint it would have been interesting to include
dimensions such as sexual orientation, cis- versus transgender and functional diversity, in order to improve
the capturing of existing disparities and heterogeneities in self-rated health. However, data availability and
the size of the database prevented the addition of such information.

Furthermore, our categorization of immigrated versus native-born individuals is simplistic. It con�ates
issues related to racialization, citizenship, migration and trauma (13), disregarding differences between
groups such as refugees and immigrants from other Nordic countries (38), and excluding other groups
that are affected by processes of racialization in contemporary Sweden, such as Sami populations,
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Jewish Swedes and second generation immigrants. Previous research has indeed critiqued the use of the
category of immigrated versus native-born in the study of self-rated health in Sweden, as it encompasses
large variety within and overlap between groups (62). Still, immigration status is central to processes of
racialization in contemporary Sweden (49). While pointing to the “bad self-rated health” of certain
population groups might be overly simplistic, essentializing and in alignment with xenophobic tendencies
(63), the neglect of any existing health disparities can also prevent societal changes toward improvement.
Considering the DA of the immigration status dimension and of the intersectional strata in relation to the
studied outcome aims to help resolve this dilemma (30, 62).

Finally, while intersectionality theory originates in qualitatively and theoretically- oriented research, and
with some researchers questioning its commensurability with quantitative analysis (64) we side with
others who have pointed to the importance of applying intersectional approaches in quantitative
population health research (13-15). This study could have been performed using multilevel AIHDA (i.e.,
MAIHDA), as described (12, 35) and implemented (29-34) elsewhere. However, our purpose was to provide
a valid but simple alternative for quantitative intersectional analyses, suitable for the monitoring of health
inequities in routine public health surveys.

With regard to the implications of this study, intersectional AIHDA provides information enabling public
health interventions with a more accurate focus. Using this approach, we can better evaluate to which
degree a universal intervention needs be proportionated to the level of the disfranchisement of speci�c
groups. In this way, intersectional AIHDA can contribute to precision public health within Marmot’s
framework of proportionate universalism (4, 21).

Conclusion
By mapping interrelating socioeconomic contexts and assessing the presence of individual heterogeneity
through measures of DA, intersectional AIHDA offers a fruitful analytical approach for the investigation of
health inequalities. Analyzing average risks, we found a clear social gradient of self-rated general health in
Sweden. However, improving (self-rated) health is obviously a universal endeavor relevant to all
intersectional strata in society. The low DA speaks against focusing only on speci�c strata as it would be
ineffective and could potentially lead to unnecessary stigmatization. An intersectional AIHDA approach
could guide public health interventions according to the principle of proportionate universalism.

Abbreviations
AIHDA – Analysis of individual heterogeneity and discriminatory accuracy

AUC – Area under the receiver characteristic curve

CI – Con�dence interval

NPHS – National Public Health Survey
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PR – Prevalence ratio

Declarations
Ethics approval and consent to participate

The study was approved by the Swedish Ethical Review Authority (Dnr: 2019-01793) and the Data Safety
Committee at the Public Health Agency of Sweden.

Consent for publication

Not applicable.

Availability of data and materials

The dataset analyzed during the current study is available from the Public Health Agency of Sweden (52)
on request.

Competing interests

The authors declare that they have no competing interests.

Funding

This work was supported by grants to Juan Merlo (PI) from the Swedish Research Council
(Vetenskapsrådet) for the project “Multilevel Analyses of Individual Heterogeneity: innovative concepts
and methodological approaches in Public Health and Social Epidemiology”
(https://www.swecris.se/betasearch/details/project/201701321VR?lang=en. Project id: 2017-01321. It
was further supported by a research scholarship from the Research Studies Board, dedicated to students
at Lund University’s Faculty of Medical Sciences, awarded to Nadja Karlsson. The funders had no role in
the study design, data collection and analysis, decision to publish or preparation of the manuscript.

We acknowledge the staff and participants of all the national health surveys who have made this study
possible.

Authors' contributions

MW contributed to the design of the study and the direction of the analysis, interpreted the results,
wrote the manuscript and critically revised the work for important intellectual content.

NK contributed to the analysis, to the writing of the manuscript and to critical revision for important
intellectual content.

RPV contributed to the preparation of the database and the analysis, as well as with its interpretation
and the drafting and critical revision of the manuscript.

https://www.swecris.se/betasearch/details/project/201701321VR?lang=en


Page 12/20

JM took the initiative for the study, designed the study, acquired the data, directed the analysis and
contributed to the interpretation, the drafting of the manuscript and its critical revision for important
intellectual content.

All authors have approved the �nal version of the manuscript and agree on all aspects of the work and
ensure that questions related to the accuracy or integrity of any part of the work are appropriately
investigated and resolved.

Acknowledgements

We want to express our gratitude to the Public Health Agency of Sweden for facilitating the databases for
the analyses.

References
1. Department of Health and Social Security. Inequalities in health. Report of a research working group.

London: DHSS; 1980.

2. Commission on Social Determinants of Health. Closing the gap in a generation: health equity through
action on the social determinants of health: �nal report of the commission on social determinants of
health: World Health Organization; 2008.

3. Marmot MG, Shipley MJ, Rose G. Inequalities in death—speci�c explanations of a general pattern?
The Lancet. 1984;323(8384):1003-6.

4. Marmot M, Bell R. Fair society, healthy lives. Public Health. 2012;126:Suppl 1:S4-S10.

5. Mackenbach JP, Stirbu I, Roskam AJR, Schaap MM, Menvielle G, Leinsalu M, et al. Socioeconomic
inequalities in health in 22 European countries. New England journal of medicine. 2008;358(23):2468-
81.

�. Bambra C, Pope D, Swami V, Stanistreet D, Roskam A, Kunst A, et al. Gender, health inequalities and
welfare state regimes: a cross-national study of 13 European countries. J Epidemiol Community
Health. 2009;63(1):38–44.

7. Nielsen SS, Krasnik A. Poorer self-perceived health among migrants and ethnic minorities versus the
majority population in Europe: a systematic review. Int J Public Health. 2010;55:357–71.

�. Krieger N. Epidemiology and the People's Health: Theory and Context. New York: Oxford University
Press; 2011.

9. O'Campo P, Dunn JR. Rethinking Social Epidemiology: Towards a Science of Change. Dordrecht and
New York: Springer; 2012.

10. Kapilashrami A, Hill S, Meer N. What can health inequalities researchers learn from an
intersectionality perspective? Understanding social dynamics with an inter-categorical approach? Soc
Theory Health. 2015;13(3-4):288-307.

11. Merlo J, Mulinari S, Wemrell M, Subramanian SV, Hedblad B. The tyranny of the averages and the
indiscriminate use of risk factors in public health: The case of coronary heart disease. Soc Sci Med



Page 13/20

Pop Health. 2017;3:684-98.

12. Merlo J. Invited commentary: multilevel analysis of individual heterogeneity - a fundamental critique
of the current probabilistic risk factor epidemiology. Am J Epidemiol. 2014;180(2):208-12.

13. Gkiouleka A, Huijts T, Beck�eld J, Bambra C. Understanding the micro and macro politics of health:
Inequalities, intersectionality & institutions-A research agenda. Soc Sci Med. 2018;200:92-8.

14. Bauer GR. Incorporating intersectionality theory into population health research methodology:
challenges and the potential to advance health equity. Soc Sci Med. 2014;110:10-7.

15. Wemrell M, Mulinari S, Merlo J. Intersectionality and risk for ischemic heart disease in Sweden:
Categorical and anti-categorical approaches. Soc Sci Med. 2017;177:213-22.

1�. Wemrell M, Bennet L, Merlo J. Understanding the complexity of socioeconomic disparities in type 2
diabetes risk: a study of 4.3 million people in Sweden. BMJ Open Diabetes Research and Care.
2019;9(7):e000749.

17. Merlo J, Wagner P, Leckie G. A simple multilevel approach for analysing geographical inequalities in
public health reports: The case of municipality differences in obesity. Health & Place.
2019;58:102145.

1�. Crenshaw K. Demarginalizing the intersection of race and sex: a Black feminist critique of
antidiscriminiation doctrine, feminist theory and antiracist politics. 1989:139–67.

19. Hill Collins P. Black feminist thought: knowledge, consciousness, and the politics of empowerment:
Unwin Hyman; 1990.

20. Khoury MJ, Iademarco MF, Riley WT. Precision Public Health for the Era of Precision Medicine. Am J
Prev Med. 2016;50(3):398-401.

21. Carey G, Crammond B, De Leeuw E. Towards health equity: A framework for the application of
proportionate universalism. Int J Equity Healt. 2015;14(81).

22. Hankivsky O. Women's health, men's health, and gender and health: Implications of intersectionality.
Soc Sci Med. 2012;74(11):1712-20.

23. Hill Collins P, Bilge S. Intersectionality. Cambridge, UK ; Medford, MA: Polity Press,; 2020.

24. Persmark A, Wemrell M, Zettermark S, Leckie G, Subramanian SV, Merlo J. Precision public health:
Mapping socioeconomic disparities in opioid dispensations at Swedish pharmacies by Multilevel
Analysis of Individual Heterogeneity and Discriminatory Accuracy (MAIHDA). PLoS One.
2019;14(8):e0220322.

25. Chowkwanyun M, Bayer R, Galea S. Precision public health: pitfalls and promises. Lancet.
2019;393(10183):1801.

2�. McCall L. The complexity of intersectionality. Signs. 2005;30(3):1771-800.

27. Merlo J. Multilevel analysis of individual heterogeneity and discriminatory accuracy (MAIHDA) within
an intersectional framework. Social Science & Medicine. 2018;203:74-80.

2�. Merlo J. Multilevel analysis of individual heterogeneity and discriminatory accuracy (MAIHDA) within
an intersectional framework. Soc Sci Med. 2018;203:74-80.



Page 14/20

29. Pepe MS, Janes H, Longton G, Leisenring W, Newcomb P. Limitations of the odds ratio in gauging the
performance of a diagnostic, prognostic, or screening marker. Am J Epidemiol. 2004;159(9):882-90.

30. Merlo J, Mulinari S, Wemrell M, Subramanian SV, Hedblad B. The tyranny of the averages and the
indiscriminate use of risk factors in public health: The case of coronary heart disease. SSM Popul
Health. 2017;3:684-98.

31. Merlo J, Wagner P, Leckie G. A simple multilevel approach for analysing geographical inequalities in
public health reports: The case of municipality differences in obesity. Health Place. 2019;58:102145.

32. Layes A, Asada Y, Kephart G. Whiners and deniers e What does self-rated health measure? Soc Sci
Med. 2012;75:1-9.

33. Jylhä M. What is self-rated health and why does it predict mortality? Towards a uni�ed conceptual
model. Soc Sci Med. 2009;69:307-16.

34. Singer E, Gar�nkel R, Cohen SM, Srole L. Mortality and mental health: evidence from the Midtown
Manhattan restudy. Soc Sci Med. 1976;10(11-12):517-25.

35. Burström B, Fredlund P. Self rated health: Is it as good a predictor of subsequent mortality among
adults in lower as well as in higher social classes? J Epidemiol Commun H. 2001;55(11):836-40.

3�. Falconer F, Quesnel-Vallée A. Pathway from poor self-rated health to mortality: Explanatory power of
disease diagnosis. Soc Sci Med. 2017;190:227-36.

37. Moor I, Spallek J, Richter M. Explaining socioeconomic inequalities in self-rated health: a systematic
review of the relative contribution of material, psychosocial and behavioural factors. J Epidemiol
Community Health. 2017;71:565-75.

3�. Leão TS, Sundquist J, Johansson S-E, Sundquist K. The in�uence of age at migration and length of
residence on self-rated health among Swedish immigrants: a cross-sectional study. Ethnicity & health.
2009;14(1):93-105.

39. Bennet L, Lindström M. Self-rated health and social capital in Iraqi immigrants to Sweden: The
MEDIM population-based study. Scandinavian Journal of Public Health. 2018;46(2):194–203.

40. Åberg YM, Diderichsen F, Whitehead M, Holland P, Burström B. The role of income differences in
explaining social inequalities in self rated health in Sweden and Britain. Journal of Epidemiology &
Community Health 2001;55:556-61.

41. Molarius A, Berglund K, Eriksson C, Lambe M, Nordström E, Eriksson HG, et al. Socioeconomic
conditions, lifestyle factors, and self-rated health among men and women in Sweden. Eur J Public
Health. 2007;17(2):125–33.

42. Jerdén L, Burell G, Stenlund H, Weinehall L, Bergström E. Gender differences and predictors of self-
rated health development among Swedish adolescents. Journal of Adolescent Health.
2011;48(2):143-50.

43. Veenstra G. Race, gender, class, and sexual orientation: intersecting axes of inequality and self-rated
health in Canada. Int J Equity Health. 2011;10:3.

44. Patterson AC, Veenstra G. Black-White health inequalities in Canada at the intersection of gender and
immigration. Can J Public Health. 2016;107:e278–e84.



Page 15/20

45. Gorman BK, Denney JT, Dowdy H, Medeiros RA. A new piece of the puzzle: Sexual orientation, gender,
and physical health status. Demography. 2015;52:1357–82.

4�. Etherington A. Race, Gender, and the Resources That Matter: An Investigation of Intersectionality and
Health. Women & Health. 2015;55(7):754-77.

47. Pedrós Barnils N, Eurenius E, Gustafsson PE. Self-rated health inequalities in the intersection of
gender, social class and regional development in Spain: exploring contributions of material and
psychosocial factors. Int J Equity Health. 2020;19:1-14.

4�. Schulz AJ, Mullings LE. Gender, race, class, & health: Intersectional approaches: Jossey-Bass; 2006.

49. Hervik P. Racialization in the Nordic countries: An introduction. In: Hervik P, editor. Racialization,
racism, and anti-racism in the Nordic countries: Palgrave Macmillan; 2019.

50. Public Health Agency of Sweden. Public Health Reporting. https://www.folkhalsomyndigheten.se/the-
public-health-agency-of-sweden/public-health-reporting/2018. 2018.

51. Public Health Agency of Sweden. Syfte och bakgrund till frågorna i nationella folkhälsoenkäten.
https://www.folkhalsomyndigheten.se/contentassets/f76dd969262d47a7ace1a24f73da8c09/syfte-
bakgrund-fragorna-nationella-folkhalsoenkaten-2004-2016.pdf. 2016.

52. Public Health Agency of Sweden. Nationella folkhälsoenkäten – Hälsa på lika villkor?
https://www.folkhalsomyndigheten.se/contentassets/d7a60768b3b6444096a3b8c5c429d1a8/fakta-
nationella-folkhalsoenkaten-2018.pdf. 2018.

53. Barros AJ, Hirakata VN. Alternatives for logistic regression in cross-sectional studies: an empirical
comparison of models that directly estimate the prevalence ratio. BMC Med Res Methodol. 2003;3:21.

54. Hosmer DW, Lemeshow S. Applied logistic regression. 2nd ed. New York: Wiley; 2000. xii, 373 p. p.

55. Merlo J. Invited commentary: multilevel analysis of individual heterogeneity-a fundamental critique of
the current probabilistic risk factor epidemiology. Am J Epidemiol. 2014;180(2):208-12; discussion 13-
4.

5�. Oxfam International. Ten years after the global food crisis, rural women still bear the brunt of poverty
and hunger, https://oxfamilibrary.openrepository.com/bitstream/handle/10546/620708/bp-ten-years-
after-global-food-price-crisis-women-bear-brunt-poverty-hunger-29032019-en.pdf?
sequence=1&isAllowed=y. Oxford: Oxfam International; 2019.

57. van Doorslaer E, Gerdtham U-G. Does inequality in self-assessed health predict inequality in survival
by income? Evidence from Swedish data. Soc Sci Med. 2003;57:1621–9.

5�. Schnittker J. When mental health becomes health: Age and the shifting meaning of self-evaluations
of general health. The Milbank Quarterly. 2005;83(3):397-423.

59. Beam J, Zajacova A. Does self-rated health mean the same thing across socioeconomic groups?
Evidence from biomarker data. Ann Epidemiol. 2010;20:743–9.

�0. Kumar BG. Low mortality and high morbidity in Kerala reconsidered. Population and Development
Review. 1993;19(1):103-20.

�1. Johnson JL, Greaves L, Repta R. Better science with sex and gender: Facilitating the use of a sex and
gender-based analysis in health research. Int J Equity Health. 2009;8(1):14.



Page 16/20

�2. Mulinari S, Bredstrom A, Merlo J. Questioning the discriminatory accuracy of broad migrant
categories in public health: self-rated health in Sweden. Eur J Public Health. 2015;25(6):911-7.

�3. Faulkner J, Schaller M, Park JH, Duncan LA. Evolved disease-avoidance mechanisms and
contemporary xenophobic attitudes. Group Processes & Intergroup Relations. 2004;7(4):333-53.

�4. Bowleg L. When Black + lesbian + woman ≠ Black lesbian woman: The methodological challenges of
qualitative and quantitative intersectionality research. Sex roles. 2008;59(5-6):312-25.

Tables
Table 1. Prevalence of bad self-rated health, 2004–2016, 2018 

      Good SRH Bad SRH

Year 2004   10,956 (92.85%) 844 (7.15%)

2005   5,500 (93.06%) 410 (6.94%)

2006   5,499 (93.46%) 385 (6.54%)

2007   5,229 (92.71%) 411 (7.29%)

2008   10,248 (93.72%) 687 (6.28%)

2009   9,485 (93.64%) 644 (6.36%)

2010   9,211 (93.92%) 596 (6.08%)

2011   8,981 (94.13%) 560 (5.87%)

2012   9,133 (94.67%) 514 (5.33%)

2013   8,926 (94.15%) 555 (5.85%)

2014   8,826 (94.55%) 509 (5.45%)

2015   9,066 (95.04%) 473 (4.96%)

2016   8,767 (94.86%) 475 (5.14%)

2018   15,342 (93.81%) 1,012 (6.19%)

Prevalence of good versus bad self-rated health (SRH) in responses to the National Public Health Survey
in Sweden, in 2004–2016 and 2018.

 

Table 2. Characteristics of the study population and prevalence of bad self-rated health
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      Good SRH Bad SRH

Age 16–24   12,045 (99.75%) 405 (3.25%)

25–34   15,434 (96.46%) 566 (3.54%)

35–44   18,868 (95.23%) 945 (4.77%)

45–54   20,746 (93.42%) 1,461 (6.58%)

55–64   23,309 (92.45%) 1,903 (7.55%)

65–74   22,686 (93.90%) 1,473 (6.10%)

>=75   12,081 (90.14%) 1,322 (6.06%)

         

Gender Female   67,903 (93.48%) 4,738 (6.52%)

Male   57,266 (94.49%) 3,337 (5.51%)

         

Income Low   40,147 (90.78%) 4,076 (9.22%)

Medium   41,889 (94.20%) 2,578 (5.80%)

High   43,133 (96.81%) 4,421 (3.19%)

         

Immigration Native   110,947 (94.55%) 6,398 (5.45%)

Immigrant   14,22 (89.45%) 1,677 (10.55%)

Characteristics of the study population and prevalence of good versus bad self-rated health (SRH) in
responses to the National Public Health Survey in Sweden, 2004–2016 and 2018, according to age,
gender, income and immigration status.

Table 3. Risk of bad self-rated health, 2004–2016 and 2018



Page 18/20

    Model 1 Model 2 Model 3 Model 4 Model 5

Age   X X X X X

Year   X X X X X

             

Gender Female (F)   1.20 (1.15–
1.29)

1.15 (1.10–
1.20)

1.15 (1.10–
1.20)

 

  Male (M)   Reference Reference Reference  

             

Income Low (Lo)     3.03 (2.85–
3.23)

2.85 (2.67–
3.04)

 

  Middle
(Mid)

    1.86 (1.74–
1.99)

1.80 (1.69–
1.93)

 

  High (Hi)     Reference Reference  

             

Migration Native (Nat)       Reference  

  Immigrant
(Imm)

      1.75 (1.65–
1.84)

 

             

Strata F/Lo/Imm         6.01 (5.32–
6.79)

  M/Lo/Imm         4.97 (4.33–
5.71)

  F/Mid/Imm         4.26 (3.70–
4.91)

  M/Mid/Imm         3.58 (30.5–
4.20)

  F/Lo/Nat         3.49 (3.16–
3.86)

  M/Lo/Nat         3.44 (3.10–
3.82)

  F/Hi/Imm         2.90 (2.42–
3.48)

  F/Mid/Nat         2.28 (2.05–
5.54)

  M/Mid/Nat         1.91 (1.71–
2.14)
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  M/Hi/Imm         1.82 (1.43–
2.30)

  F/Hi/Nat         1.29 (1.15–
1.45)

  M/Hi/Nat         Reference

             

  AUC 0.603
(0.596–
0.609)

0.606
(0.600–
0.612)

0.662
(0.656–
0.668)

0.673
(0.667–
0.679)

0.674
(0.668–
0.680)

  Δ-AUC   0.003 0.056 0.011 0.001

Prevalence ratios (PR) with 99% con�dence intervals (CI) obtained from regressions modelling bad self-
rated health in relation to gender, income and immigration status. The intersectional strata are ordered by
descending level of risk. The area under the receiver operating
characteristics curve (AUC) for each model and the incremental change in the AUC value (Δ-AUC)
compared to model 1 are also presented.

Figures
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Figure 1

Study population �owchart From the original population consisting of data from respondents to the 14
National Health Surveys (2004–2016, 2018), we excluded those with missing data on income or self-rated
health, obtaining a �nal sample of 133,244 people.


