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Abstract

Introduction: Antidepressants are among the most commonly prescribed drugs in Sweden. However, we lack detailed
knowledge on the socioeconomic and demographic distribution of antidepressant use in the population. To fill this gap,
we performed an intersectional multilevel analysis of individual heterogeneity and discriminatory accuracy. Methods:
Analysing all Swedish residents older than 10 years (#=8,190,990), we measured the absolute risk of antidepressant use
across 144 intersectional strata defined by combinations of age, gender, income, country of birth and psychiatric diagnosis.
We calculated the strata-specific absolute risk of antidepressant use in a series of multilevel logistic regression models. By
means of the variance partitioning coefficient and the area under the receiver operating characteristic curve, we quantified
the discriminatory accuracy of the intersectional contexts (i.e. strata) for discerning those who use antidepressants from
those who do not. Results: The absolute risk of antidepressant use ranged between 0.93% and 24.78% among those without
a psychiatric diagnosis, and between 21.41% and 77.56% among those with a psychiatric diagnosis. Both the variance
partitioning coefficient of 41.88% and the area under the receiver operating characteristic curve of 0.81 were considerable.
Conclusions: Besides overt psychiatric diagnoses, our study shows that antidepressant use is mainly conditioned
by age, which might express the embodiment of socioeconomic conditions across the individual life course.
Our analysis provides a detailed and highly discriminatory mapping of the heterogeneous distribution of
antidepressant use in the Swedish population, which may be useful in public health management.
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Introduction occurring, and whether antidepressants are appro-
priately prescribed.

While the existence of a psychiatric diagnosis is a
main reason for using antidepressants, it is well estab-

lished that low socioeconomic position (SEP) (e.g.

Antidepressant medications are among the most
commonly prescribed drugs in Europe and around
the world [1, 2]. Sweden is one of the top five

Organisation for Economic Co-operation and
Development (OECD) countries with the highest
prescription rates for antidepressants [1]. Between
2006 and 2011, the prevalence of antidepressant
use in Sweden was relatively stable [2]. However,
since then, antidepressant use has steadily increased.
The rapid growth of antidepressant use worldwide
has prompted discussion on why this increase is

low income, low educational achievement and unem-
ployment) is associated with a higher risk of mental
health disorders [3—6]. Although the direction of cau-
sality between SEP and mental health is debated (i.e.
whether low SEP promotes the development of poor
mental health or having poor mental health leads to
low SEP), it is clear that a strong relationship exists.
In addition, gender, marital status and country of
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birth all outline the life circumstances that promote
or limit an individual’s exposure to stressors and the
availability of social support and personal resources
[3, 4] across the life course. These psychiatric risk fac-
tors are more common among lower SEP groups [4].

A few Scandinavian studies have demonstrated a
higher prevalence of antidepressant prescriptions
among women, people with low educational achieve-
ment and individuals who are unemployed, have a
low income, or live alone [5, 7, 8]. In contrast, a
Finnish study found that low SEP was associated
with fewer antidepressant prescriptions among men,
whereas no association was found among women.
However, both men and women with low SEP had a
higher prevalence of suicides [9], which suggests
socioeconomic inequalities in access to treatment
and mental health services.

In order to further our understanding of the soci-
odemographic distribution of antidepressant use in
the population, intersectionality theory provides a
suitable framework. Emerging from feminist theory
and striving towards an understanding of how sys-
tems of oppression interact, an intersectional per-
spective directs attention to the ways in which social
categories and systems that determine the distribu-
tion of resources and power create overlapping con-
texts of privilege and disadvantage or discrimination
[10]. Intersectionality theory supports the construc-
tion of various intersectional strata defined by the
combination of several socioeconomic and demo-
graphic dimensions that affect antidepressant use.
Here, these factors are viewed as intersecting rather
than separate contextual dimensions, which improves
our understanding of the demographic and socioeco-
nomic heterogeneity in the population.

To operationalise the above outlined intersectional
perspective, we applied multilevel analysis of indi-
vidual heterogeneity and discriminatory accuracy
(MAIHDA) [11-13]. MAIHDA conceptualises the
intersectional strata as social contexts rather than as
individual characteristics [11]. It allows us to distin-
guish additive from interactive effects and provides
information on the accuracy of the intersectional
strata for discriminating individuals in the popula-
tion that use antidepressants from those that do not.
In turn, this information can be used for more pre-
cise public health policies following the framework of
proportionate universalism [14].

Therefore, the aim of this study was to provide a
better mapping of the demographic and socioeco-
nomic distribution of antidepressant use in the
Swedish population between 2006 and 2011.We aim
to provide an improved basis for decision-making in
future public health interventions that target dispari-
ties in access to mental healthcare treatment or the
inappropriate use of antidepressants.

Methods
Data sources

We created a database linking the register of the total
population (TPR) and the longitudinal integrated
database for health insurance and labour market
studies (LLISA), administered by Statistics Sweden
(SCB), as well as the National Patient Register
(NPR), the Cause of Death Register, and the Swedish
Prescribed Drug Register (SPDR) directed by the
National Board of Health and Welfare INBHW). The
NPR records all discharge diagnoses from the hospi-
tal including outpatient specialised care according to
the International Classification of Diseases and
Causes of Death, 10th edition ICD-10). The SPDR
records information on all of the medications dis-
pensed from Swedish pharmacies according to the
anatomical therapeutic chemical (ATC) classifica-
tion system. All registers were linked through the
unique 12-digit personal registration number given
to every Swedish resident. However, to ensure the
confidentiality of personal information, SCB assigned
arbitrary serial numbers to each personal number to
anonymise the database prior to research use. The
regional ethics review board in southern Sweden and
the data safety committees from the NBHW and
SCB approved the construction of the database.

Study population

According to the TPR there were 9,420,128 individ-
uals registered as residents in Sweden by 31
December 2010. From this population, 94,850 peo-
ple had died before 31 December 2011 and were
therefore excluded. In order to obtain reliable infor-
mation on previous psychiatric diagnoses, we omit-
ted 46,300 individuals who had lived in Sweden for
less than 5 years before the baseline date. Thereafter,
we excluded 16,734 individuals with missing variable
information. We also excluded 1,071,344 children
under the age of 10 years, as the prescription of anti-
depressants to those aged 9 years and younger has
been rare in Sweden, 0.13-0.14 per 1000 children in
2006-2009 [15]. The final study population con-
sisted of 8,190,990 Swedish residents over 10 years
of age, with complete register information (Figure 1).

Assessment of variables

The outcome variable was antidepressant use,
defined by the dispensation of at least one antide-
pressant medication (ATC code: NO6A) from a
Swedish pharmacy between 2006 and 2011.

Gender was coded as a binary variable, either man
or woman, based on the legal gender status of indi-
viduals. Age at the baseline date was categorised into



Total Population of
Sweden 2010/12/31
n=9,420,128

Died before 2011/12/31
n=94,850

n=9,325,278

Immigrated to Sweden
< 5 years ago
n=46,300

n=9,278,978

Missing
sociodemographic data
n=16,734

n=9,262,244

Age < 10 years
n=1,071,344

Study Population
n=8,190,990

No AD use 2006-2011 Used ADs 2006-2011
n=6,916,438 n=1,274,552

Figure 1. Flow chart documenting inclusion criteria, exclusion
criteria and the total number of individuals included in the study
population.

six intervals: (a) 10-19 years; (b) 20-34 years; (c)
35-49 years; (d) 50-64 years; (e) 65-79 years; and (f)
=80 years. These age groups approximate life course
periods which affect working life and socioeconomic
position [16] (infancy, childhood and adolescence;
early adulthood; early midlife; later midlife; retire-
ment; and old age).

Country of birth was coded into a binary variable,
in which individuals born in Sweden were labelled as
natives and those who were born outside of Sweden
were labelled as immigrants.

We created the income variable by using individu-
alised cumulative household disposable income from
2000, 2005 and 2010.The total disposable income of
a family was divided by the number of people in the
family relative to different weights for adults and
children, according to criteria from Statistics Sweden
[17]. Using the total Swedish population, we com-
puted 25 groups by quantiles in 2000, 2005 and
2010. Thereafter, we added the values from the 3
years, obtaining values with a range from 3 (lowest
cumulative income) to 75 (highest cumulative
income). Finally, we categorised this cumulative
income into three categories (low, middle and high)
by dividing the range into tertiles. Individuals with
missing values on income during 2000 or 2005,
including those who had immigrated to Sweden prior
to 2005, were assigned the tertile values based only
on their income during 2010. No individuals in the
study population had missing income data for 2010.
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A diagnosed psychiatric disorder was defined by
the ICD-10 codes FO1-F99 from a hospital or out-
patient specialised care, not including diagnoses
made at the primary care level. Psychiatric diagnosis
is a strong determinant of antidepressant use and
therefore a relevant variable to consider in our analy-
sis. Rather than using it as a control variable we
included it as a dimension in the intersectional strata,
because mental ill-health can contribute towards
social stratification not least through affecting access
to societal services including appropriate healthcare
[18]. However, the intersectional analysis of those
with and without a psychiatric diagnosis might also
be considered separately.

We generated 144 intersectional strata by combin-
ing the six categories of age, two categories of gender,
three categories of income, two categories of country
of birth and two categories of psychiatric diagnosis.

Statistical analysis

We performed an intersectional MAITHDA [12, 13,
19] with individuals (level 1) clustered within inter-
sectional strata (level 2). We obtained the absolute
risk (AR) of using antidepressants by multilevel
logistic regression models with back transformation
of predicted log odds in each stratum to the probabil-
ity scale. We estimated the AR with 95% credible
intervals (CIs) associated with each stratum. These
predictions are so-called ‘shrinkage’ estimates (based
on predicted random effects).

Model 1 was a simple intersectional model that
only included an intercept and a random effect for
the intersectional strata with no covariates. We calcu-
lated the variance partition coefficient (VPC), which
indicates the share of the total individual variance in
the latent propensity of antidepressant use that
resides at the intersectional strata level [20].

We also calculated the area under the receiver
operator characteristic curve (AUC) [21, 22] by
using the predicted probabilities. The AUC measures
the accuracy of the information provided by the vari-
ables in the model for discriminating individuals in
the population that use antidepressants from those
that do not. The value of the AUC can range from
0.5, indicating the absence of discriminatory accu-
racy (DA), to 1, representing perfect discrimination.
We use the classification provided by Hosmer and
Lemeshow to define the DA as: (a) ‘absent or very
low> (AUC 0.5-0.6); (b) ‘poor’ (>0.6-0.7); (c)
‘acceptable’ (>0.7-0.8); (d) ‘excellent’ (>0.8-0.9);
or (e) ‘outstanding’ (>>0.9-1) [23].

Finally, model 1 was used to map the distribution
of antidepressant use in the Swedish population based
on the predicted strata-specific risks of antidepressant
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use from the predicted strata random effects (i.e.
shrunken residuals).

Model 2 represents the partially adjusted model in
which we expanded model 1 by adding one covariate
at a time: model 2a (age), 2b (gender), 2c (income),
2d (country of birth) and 2e (psychiatric diagnosis).
By calculating the proportional change in the
between-strata variance (PCV) in relation to model
1, we were able to quantify the proportion of between-
strata variance explained by each of the variables
making up the intersectional strata.

We also calculated the AUC based on the predic-
tion from the fixed effects of the partially adjusted
models. While the model 1 prediction is based only
on the intercept and stratum random effects, the
model 2 prediction is decomposed into fixed and
random effect components. In the different model 2s
we aimed to understand the AUC based on the fixed
effect of each variable. Thus, the AUC in model 2
measures the accuracy of the information provided
by one specific variable for discriminating individuals
in the population that use antidepressants from those
that do not.

Model 3 represents the intersectional interaction
model. It expands on models 1 and 2 by simultane-
ously including all the variables used to construct the
intersectional strata as covariates with fixed effect
regression coefficients. In the absence of strata-spe-
cific statistical interactions, the main effects of the
variables used to construct the strata would com-
pletely explain the between-strata variance and all
144 strata random effects would equal zero. However,
if this is not the case, and if no relevant variables were
omitted, the strata random effects represent the exist-
ence of statistical interaction effects between the vari-
ables. In this way, model 3 differentiates the main
(additive) effects from the interaction effects. Thus, a
possible strata variance would illustrate the existence
of intersectional multiplicative interaction of effects
in relation to the variables included in the model.

We calculated the interaction with 95% CIs on the
probability scale for each intersectional stratum by
subtracting the risk of antidepressant use based on
the main effects only from the total risk of antide-
pressant use (based on main and interaction effects).
A positive probability difference means that individu-
als in that intersectional strata have a higher risk than
expected based on the simple addition of risks con-
veyed by the variables that define the intersectional
strata, whereas a negative proportion represents a
lower risk than expected.

Statistical analyses were run using MLwiN 3.00
by calling it from within Stata 14.1 using the runmi-
win [24] command. The estimations were per-
formed using Markov chain Monte Carlo (MCMC)

methods. The Stata do-file (script) used in the anal-
yses is provided in the Supplemental material.

Results

A total of 1,274,552 individuals purchased at least
one antidepressant medication from a pharmacy
between 2006 and 2011, representing an overall
period prevalence of 15.56% among the 8,190,990
Swedish residents over the age of 10 years. The socio-
economic and demographic profile of the sample
population is summarised in Table 1.

Figure 2 maps the simple intersectional (model 1)
strata-specific ARs for antidepressant use, which cor-
respond with the prevalence values. For those with-
out a psychiatric diagnosis (Figure 2(a)) we found
that the lowest AR for antidepressant use was among
10-19-year-old low-income immigrant men (AR
0.93%) and highest among middle-income immi-
grant women aged 50-64 years (AR 24.78%).
Conversely, in the strata with a psychiatric diagnosis
(Figure 2(b)), the AR ranged from 21.41% among
10-19-year-old low-income immigrant men to
77.56% among 35-49-year-old low-income immi-
grant women. Furthermore, antidepressant use is
shown to increase with rising age among the strata
without a psychiatric diagnosis. However, among
those with a psychiatric diagnosis, the prevalence of
antidepressant use increases rapidly until age 35-49
years then decreases gently.

Table II shows the AUC, between-strata variance,
VPC and PCV with 95% ClIs for the three models, as
well as the odds ratio for the variables. The VPC from
model 1 indicates that as much as 41.88% of the
total variance among individuals resides at the inter-
sectional strata level. We found that having a psychi-
atric diagnosis (model 2¢) explained a large amount
(PCV 71.31%) of the between-strata variance. Age
(model 2a) also accounted for a considerable amount
of the variance (PCV 18.57%), whereas the other
intersectional dimensions explained little to none of
the between-strata variance. The intersectional inter-
action model 3 reduced the between-strata variance
considerably (PCV 95.36%) indicating that the dif-
ferences between strata were mainly due to additive
rather than interaction effects of the variables
(4.64%) used to define the strata. The VPC pertain-
ing to model 3 was only 3.27%.

The AUC of the simple intersectional model based
on the random effects was 0.81, suggesting an accept-
able DA. The age-specific AUC (model 2a) was 0.58
and the psychiatric diagnosis-specific AUC (model
2e) was 0.75, whereas the AUCs for the other varia-
bles were close to 0.5 (i.e. absence of DA) suggesting
that gender, income and country of birth alone are
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Table I. Descriptive statistics for socioeconomic and demographic differences of antidepressant use in the Swedish population, as well as

the prevalence of antidepressant use for each variable.

Variable n Purchase of an antidepressant
No Yes %
Study population 8,190,990 6,916,438 1,274,552 15.56
Age 10-19 1,118,533 1,065,270 53,263 4.76
20-34 1,765,779 1,550,856 244,923 13.64
35-49 1,927,739 1,581,037 346,702 17.98
50-64 1,751,270 1,414,224 337,046 19.25
65-79 1,184,678 986,156 198,522 16.76
=80 412,991 318,895 94,096 27.78
Gender Women 4,127,639 3,305,227 822,412 19.92
Men 4,063,351 3,611,211 452,140 11.13
Income Low 2,643,475 2,213,726 429,749 16.26
Middle 2,812,857 2,350,998 461,859 16.42
High 2,734,658 2,351,714 382,944 14.00
Country of birth Native? 6,906,663 5,837,216 1,069,447 15.48
Immigrant 1,284,327 1,079,222 205,105 15.97
Psychiatric No 7,528,977 6,656,723 871,354 11.57
diagnosis Yes 662,913 259,715 403,198 60.82

n; number of individuals.
%: prevalence of antidepressant use for each variable.
aBorn in Sweden.

poor predictors of antidepressant use. The AUC of
model 3, based on the fixed effects of all the variables
defining the intersectional strata, was the same as that
of model 1, based on the random effects only (AUC
0.81). This again indicates that the interaction of
effects in model 3 (which is captured as random
effects) has effectively no relevance. Because the
intersectional interaction effects were small overall,
we did not investigate specific strata interactions.

Discussion

By applying an intersectional perspective, our study
provides a better mapping of the socioeconomic
and demographic distribution of antidepressant use
in the Swedish population. We found that for those
without a psychiatric diagnosis, the propensity of
being dispensed an antidepressant from a phar-
macy in Sweden was highest among middle-income
immigrant women aged 50-64 years, whereas for
those with a psychiatric diagnosis, it was highest
among low-income immigrant women aged 35-49
years. For those with and without a psychiatric
diagnosis, young immigrant men with medium or
low income, respectively, used antidepressants the
least. Furthermore, 41.88% of the total variance
among individuals was located at the intersectional
strata level, indicating that the intersectional con-
text conditioned individual use of antidepressants.

We found that antidepressant use increased with
age in men and women without a psychiatric

diagnosis. Moreover, the age variable accounted for
much more of the between-strata variance than the
other variables. However, this needs to be properly
interpreted. It may not mean that the variables of
gender, income and country of birth are irrelevant,
rather, the age gradient might be a result of the
embodiment of socioeconomic and demographic
factors across the life course. That is, the negative
consequences of low income, gender and immigra-
tion may accumulate over the life course and lead
to a higher risk of antidepressant use later in life
[25, 26].

While we cannot determine whether antidepres-
sants are being over or under-prescribed from our
study, we can speculate about potential disparities in
access to treatment based on previous literature.
Women are more likely to seek out mental health-
care, therefore increasing the likelihood that their
depression is detected and treated [27], whereas
depression in men typically presents itself in different
ways other than the classic depressive symptoms (i.e.
through addiction, aggression, etc.), thus men’s men-
tal health problems are often not recognised as such
and are therefore under-treated [28]. Furthermore,
the slightly lower risk of antidepressant use among
immigrants found in this study may be an indication
of barriers to accessing healthcare, rather than a bet-
ter mental health status. Previous studies have found
that despite having a higher risk of mental health
problems [29], immigrants utilise healthcare to a
lesser extent than natives in Sweden because of long
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Figure 2. (a) Prevalence of antidepressant use (model 1) in indivi

duals without a psychiatric diagnosis by intersectional strata defined by

age, gender, country of birth (N for natives, and I for immigrants) and low (L), middle (M) and high (H) income levels. The association

between the three levels of income and antidepressant use is illu:

strated by circles connected by thin lines and crossed by vertical lines

representing 95% credible intervals (CIs). (b) Prevalence of antidepressant use (model 1) in individuals with a psychiatric diagnosis by

intersectional strata defined by age, gender, country of birth (N fo

r natives, and I for immigrants) and low (L), middle (M), and high (H)

income levels. The association between the three levels of income and antidepressant use is illustrated by circles connected by thin lines and

crossed by vertical lines representing 95% Cls.

waiting times, language difficulties and discrimina-
tion [30].

Our findings provide motivation for precision
public health interventions following Michael
Marmot’s idea of proportionate universalism, mean-
ing that policies and interventions should be univer-
sal, not targeted, but with a ‘scale and intensity
proportionate to the level of disadvantage’ [14]. Our
intersectional MATHDA methodology operational-
ises this idea by providing information on the DA of

the contexts that define the intersectional strata.
Since the analysis yielded a considerably high DA
(i.e. VPC 41.88%, AUC 0.81), our study suggests
that public health interventions, such as targeting
disparities in access to treatment or the inappropriate
use of antidepressants, being always universal, could
be focused on intersectional strata with a very high
use of antidepressants.

As noted, our analysis revealed very small statisti-
cal interaction effects. It should be noted here that
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in certain contrast with intersectionality theory, in
which interaction between co-existing dimensions
of social stratification is referred to in broader terms
and not necessarily quantified, quantitative meas-
ures of the health effects of occupying certain inter-
sectional strata can be decomposed into additive
and interaction effects. As discussed elsewhere [12],
we argue that intersectional heterogeneities, mirror-
ing the societal distribution of resources that condi-
tion health, are relevant irrespective of whether the
effects are due to underlying additive or interactive
mechanisms.

This study was based on the analysis of the total
Swedish population, which allowed for a representa-
tive study population and reliable dispensing data.
Examining the prevalence over a 6-year period
allowed us to capture all types of antidepressant
users including new users, continued users and dis-
continued users during the study period. However,
the findings from this study should be interpreted in
the context of its limitations. The SPDR only pro-
vides information on dispensed prescriptions, which
may not reflect the actual use of those medications.
In addition, the psychiatric diagnosis variable only
captures the individuals with severe mental health
problems, and not those who are diagnosed with a
milder form of a psychiatric disorder by a primary
care doctor. Furthermore, this study was based on
individuals residing in Sweden, a country with a
strong social welfare system with universal health-
care, therefore the generalisability of the results to
other healthcare systems may be limited.

In conclusion, through simultaneously examin-
ing several and interrelated socioeconomic and
demographic factors, this study provides a better
mapping of the distribution of antidepressant use
in the Swedish population. Our findings provide
relevant information regarding the prevalence of
antidepressant use in Sweden in relation to socio-
economic and demographic factors that should be
taken into consideration when developing public
health interventions.

Declaration of conflicting interests

The author(s) declared no potential conflicts of
interest with respect to the research, authorship, and/
or publication of this article.

Funding

The author(s) disclosed receipt of the following financial
support for the research, authorship, and/or publication of
this article: This work was supported by Vetenskapsradet,
(Grant/Award Number: 2017-01321).

ORCID iDs

Hanna Ljungman
-7341-7080
Maria Wemrell
-9054

Kani Khalaf
-7037

Juan Merlo
-9708

https://orcid.org/0000-0002
https://orcid.org/0000-0002-3186
https://orcid.org/0000-0002-6749

https://orcid.org/0000-0001-8379

Supplemental material

Supplemental material for this article is available
online.

References

[1] Organisation for Economic Co-operation and Development.
Pharmaceutical market. Health Statistics. 2016. https://www.
oecd-ilibrary.org/content/data/data-00545-en (accessed 20
June 2020).

[2] The National Board of Health and Welfare. Ldkeme-
delsregistrer. 2018 [updated 2020/07/09]. https://www.
socialstyrelsen.se/statistik-och-data/register/alla-register/
lakemedelsregistret/ (accessed 20 July 2020).

[3] Melchior M, Chastang J-F, Leclerc A, et al. Low socio-
economic position and depression persistence: longitudi-
nal results from the GAZEL cohort study. Psychiatry Res
2010;177:92-96.

[4] Turner RJ and Lloyd DA. The stress process and the social
distribution of depression. ¥ Health Soc Behav 1999;40:
374-404.

[5] Andersen I, Thielen K, Nygaard E, et al. Social inequality
in the prevalence of depressive disorders. ¥ Epidemiol Com-
muniry Health 2009;63:575.

[6] Evans CR and Erickson N. Intersectionality and depression
in adolescence and early adulthood: a MAIHDA analysis of
the national longitudinal study of adolescent to adult health,
1995-2008. Soc Sci Med 2019;220:1-11.

[7] Hansen DG, Sendergaard J, Vach W, et al. Socio-economic
inequalities in first-time use of antidepressants: a popula-
tion-based study. Eur ¥ Clin Pharmacol 2004;60:51-55.

[8] von Soest T, Bramness JG, Pedersen W, et al. The relation-
ship between socio-economic status and antidepressant pre-
scription: a longitudinal survey and register study of young
adults. Epidemiol Psychiatr Sci 2012;21:87-95.

[9] Kiviméki M, Gunnell D, Lawlor DA, et al. Social inequali-
ties in antidepressant treatment and mortality: a longitudi-
nal register study. Psychol Med 2007;37:373-382.

[10] Bauer GR. Incorporating intersectionality theory into
population health research methodology: challenges and
the potential to advance health equity. Soc Sci Med 2014;
110:10-17.

[11] Evans CR, Williams DR, Onnela J-P, et al. A multilevel
approach to modeling health inequalities at the intersection
of multiple social identities. Soc Sci Med 2018;203:64-73.

[12] Merlo J. Multilevel analysis of individual heterogeneity and
discriminatory accuracy (MAIHDA) within an intersec-
tional framework. Soc Sci Med 2018;203:74-80. https://doi.
org/10.1016/j.socscimed.2017.12.026.

[13] Persmark A, Wemrell M, Zettermark S, et al. 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:¢0220322.


https://orcid.org/0000-0002-7341-7080
https://orcid.org/0000-0002-7341-7080
https://orcid.org/0000-0002-3186-9054
https://orcid.org/0000-0002-3186-9054
https://orcid.org/0000-0002-6749-7037
https://orcid.org/0000-0002-6749-7037
https://orcid.org/0000-0001-8379-9708
https://orcid.org/0000-0001-8379-9708
https://www.oecd-ilibrary.org/content/data/data-00545-en
https://www.oecd-ilibrary.org/content/data/data-00545-en
https://www.socialstyrelsen.se/statistik-och-data/register/alla-register/lakemedelsregistret/
https://www.socialstyrelsen.se/statistik-och-data/register/alla-register/lakemedelsregistret/
https://www.socialstyrelsen.se/statistik-och-data/register/alla-register/lakemedelsregistret/
https://doi.org/10.1016/j.socscimed.2017.12.026
https://doi.org/10.1016/j.socscimed.2017.12.026

(14]

(15]

(16]

(17]

(18]

(19]

[20]

[21]

[22]

Marmot M. Social justice, epidemiology and health inequal-
ities. Eur § Epidemiol 2017;32:537-546.

National Board of Health and Welfare. Staristical database
for medications. 2020. https://sdb.socialstyrelsen.se/if_lak/val.
aspx (accessed 2 February 2021).

Merlo J, Gerdtham UG, Lynch ], et al. Social inequalities in
health — do they diminish with age? Revisiting the question
in Sweden 1999. Int ¥ Equity Health 2003;2:2.

Ludvigsson JF, Svedberg P, Olén O, et al. The longitudinal
integrated database for health insurance and labour market
studies (LISA) and its use in medical research. Eur J Epide-
miol 2019;34:423-437.

Knaak S, Mantler E and Szeto A. Mental illness-related
stigma in healthcare: barriers to access and care and evidence-
based solutions. Healthc Manage Forum 2017;30:111-116.
Axelsson Fisk S, Mulinari S, Wemrell M, et al. Chronic
obstructive pulmonary disease in Sweden: an intersectional
multilevel analysis of individual heterogeneity and discrimi-
natory accuracy. SSM — Popul Health 2018;4:334-346.
Goldstein H, Browne W and Rasbash ]. Partitioning
variation in multilevel models. Understanding Statistics
2002;1:223-231.

Pepe MS, Janes H, Longton G, et al. Limitations of the odds
ratio in gauging the performance of a diagnostic, prognos-
tic, or screening marker. Am § Epidemiol 2004;159:882—-890.
https://doi.org/10.1093/aje/kwh101.

Wagner P and Merlo J. Discriminatory accuracy of a ran-
dom effect in multilevel logistic regression. Int ¥ Epidemiol
2015;44 (Suppl_1):149-150.

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

403

Hosmer DW and Lemeshow S. Applied logistic regression.
New York: Wiley, 2000, 373 pp.

Leckie G and Charlton, C. Runmlwin: a program to Run
the MLwiN multilevel modelling software from within stata.
Fournal of Statistical Software 2013;52(11), 1-40.

Lynch JW, Kaplan GA and Salonen JT. Why do poor peo-
ple behave poorly? Variation in adult health behaviours and
psychosocial characteristics by stages of the socioeconomic
lifecourse. Soc Sci Med 1997;44:809-819.

Kelly-Irving M, Mabile L, Grosclaude P, et al. The embodi-
ment of adverse childhood experiences and cancer develop-
ment: potential biological mechanisms and pathways across
the life course. Int ¥ Public Health 2013;58:3—11.
Kovess-Masfety V, Boyd A, van de Velde S, et al. Are there
gender differences in service use for mental disorders across
countries in the European Union? Results from the EU-
World Mental Health survey. ¥ Epidemiol Community Health
2014;68:649-656.

Martin LA, Neighbors HW and Griffith DM. The experi-
ence of symptoms of depression in men vs women: analy-
sis of the National Comorbidity Survey Replication. ¥AMA
Psychiatry 2013;70:1100-1106.

Kirmayer L], Narasiah L., Munoz M, et al. Common men-
tal health problems in immigrants and refugees: general
approach in primary care. CMA¥ 2011;183:E959-E967.
Mangrio E, Carlson E and Zdravkovic S. Understand-
ing experiences of the Swedish health care system from
the perspective of newly arrived refugees. BMC Res Notes
2018;11:616.

Antidepressant use in Sweden


https://sdb.socialstyrelsen.se/if_lak/val.aspx
https://sdb.socialstyrelsen.se/if_lak/val.aspx
https://doi.org/10.1093/aje/kwh101

