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Abstract

Background: Being an immigrant in a high-income country is a risk factor for severe mental ill health. Studies on
mental ill health among immigrants have found significant differences in mental health outcome between
immigrants from high income countries and low-income countries. Being an asylum seeker or a refugee is also
associated with mental ill health. This study aimed to assess if there is a difference in mental ill health problems
between male and female refugee and non-refugee immigrants from six low-income countries in Sweden.

Methods: A cross-sectional, population-based study design was used comparing refugees with non-refugees. The
study size was determined by the number of persons in Sweden fulfilling the inclusion criteria at the time of the
study during 2006. Outcome: Mental ill health, as measured with the proxy variable psychotropic drugs purchased.
Refugee/Non-refugee: Sweden grants asylum to refugees according to the Geneva Convention and those with a
well-grounded fear of death penalty, torture or who need protection due to an internal or external armed conflict
or an environmental disaster. The non-refugees were all family members of those granted asylum in Sweden.
Covariates: Gender and origin. Potential confounders: Age, marital status, education and duration of stay in
Sweden. Background variables were analysed using chi square tests. The association between outcome, exposure
and possible confounders was analysed using logistic regression analyses. Multiple logistic regression analysis was
used to adjust for potential confounders.

Results: The study population comprised 43,168 refugees and non-refugees, of whom 20,940 (48.5%) were women
and 24,403 (56.5%) were refugees. Gender, age, origin, marital status and education were all associated with the
outcome. For female, but not male, refugees there was a significantly higher likelihood of purchasing psychotropic
drugs than non-refugees (OR = 1.27, 95% CI = 1.15 - 1.40).

Conclusions: Female refugees from low-income countries seem to be a risk group among immigrant women
from low-income countries, whereas male refugees had the same risk patterns as non-refugee immigrants from
low-income countries. This underlines the need for training of clinicians in order to focus on pre-migration stress
and the asylum process, among female newcomers.

Background
Being an immigrant in a high-income country is a risk
factor for severe mental ill health such as schizophrenia
[1] and suicide[2], and moderate mental ill health [3].
Studies on mental ill health among immigrants have
found significant differences in mental health outcome
between immigrants from high income countries and

low-income countries[4-8]. Being an asylum seeker or a
refugee is also associated with mental ill health, such as
posttraumatic stress disorder (PTSD) and depression
[9-12].
The increased risk of mental ill health among refugees

has been attributed to pre- and post-migration stress
[12-15] and the asylum seeking process[10,11]. A sys-
tematic review and meta-analysis by Steel et al[15],
including 161 articles and reporting the results of 181
surveys comprising 81,866 refugees and other conflict-
affected persons from 40 countries, showed that pre-
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migration stress, such as torture and other potentially
traumatic events, are associated with depression and
PTSD.
In a meta-analysis on pre- and post-migration factors

associated with mental ill health among refugees and
internally displaced persons (IDPs), Porter & Haslam
[12] analysed 59 independent comparisons of refugee
and non-refugee comparison groups. The meta-analysis
included 67,294 participants in studies from 1959 to
2002. Only two[16,17] of the 59 analyses compared
adults from the same low-income country or area that
had migrated (i.e. not IDPs) to the same high-income
country with a different exposure to pre-migration stres-
sors (refugees and non-refugees). The first study, com-
paring refugees (n = 44) with non-refugees (n = 76)
from Central America migrating to the US, found that
the refugees had a statistically significant greater num-
ber of PTSD symptoms. The second study found that
Tamil asylum seekers and refugees in Australia had
experienced more trauma events compared to non-refu-
gees, and there were statistically significant differences
between asylum seekers, refugees and non-refugees in
terms of PTSD, depression and anxiety. These two stu-
dies are limited to refugees and non-refugees from a sin-
gle country; hence it is not clear whether the differences
between refugees and non-refugees might be specific for
the country or area of origin. Silove[17] points out that
the reason for focusing solely on Tamils is that diversity
in cultural and linguistic background makes trans-cul-
tural comparisons problematic.
There are conflicting findings on the association

between time in host countries and mental ill health
among refugees. In some studies time seems to reduce
the effect of pre-migration stress, and suggest that the
impact of pre-migration stress is considerably reduced
after approximately ten years[13,18] however, other find-
ings suggest a more prolonged process[19,20]. There is
solid support for gender differences in mental ill health.
Depression has a higher prevalence among women[21]
and so does PTSD[22]. This seems to be the case also
for asylum seeking and refugee women[10,11,23,24].
Dissimilar economic, educational and cultural back-

grounds among refugees and other immigrant groups
with different origin contribute to the complexity in
making a distinction between consequences of pre-
migration and post-migration stress. Sweden grants asy-
lum to refugees according to the Geneva Convention
[25,26] including those who have reason to fear persecu-
tion in their native country due to race, nationality, reli-
gious or political beliefs, gender, sexual orientation or
membership to a particular social group. Others who
qualify for asylum in Sweden are those with a well-
grounded fear of suffering the death penalty, torture or
who need protection due to an internal or external

armed conflict or an environmental disaster in their
native country[26]. Refugees from low-income countries
who have been granted asylum in Sweden can be
expected to have been exposed to pre-migration stress
in their home country and possible also in the asylum
process[11]. However, non-refugee immigrants from the
same low-income countries accepted to Sweden for
family reunification might also have been exposed to
pre-migration stress in their country of origin but
accepted to Sweden on other terms than refugee
immigrants.
The utilisation of psychiatric care in high-income

countries including Sweden differs between migrants
and natives[27,28]. In Sweden in 1996, 1059 female
and 921 male migrants from Iran, Chile, Turkey, Kur-
distan, Poland and a random sample of 3001 Swedes
were interviewed regarding intake of psychotropic
drugs. All immigrants had a higher likelihood of intake
of psychotropic drugs than Swedish born, partly
explained by socioeconomic factors, acculturation sta-
tus, and sense of coherence[29]. Another research
group using the same data on the same immigrant
groups found that the higher use of prescribed analge-
sics and antidepressants was explained almost entirely
by a higher morbidity[30]. Two meta-analyses[9,12]
have pointed to a need for large sample sizes in studies
of mental ill health among refugees and populations
exposed to mass conflict and displacement. Register-
based studies are possible in Sweden due to a high
standard of official registers adapted for research pur-
poses[31]. Variables in the health registers of the Swed-
ish National Board of Health and Welfare include
details on who has been in contact with Swedish health
care system, the cause of the visit, except when treated
in primary care, and purchased prescribed drugs[32].
To have purchased prescribed psychotropic drugs
implies that a physician has clinically assessed the
patient’s symptoms as of psychiatric in nature, and by
filling the prescription; the patient has confirmed the
physician’s decision. Prescribed anti-depressants have
been used as a proxy in studies of moderate mental ill
health[33]. On the bases of the mentioned studies we
argue that prescribed psychotropic drugs cannot be
used as a proxy to compare mental health between
Swedish born and immigrants due to the utilisation
and intake differences described above. However it can
be used to compare immigrant groups if adjusted for
origin. Studying mental ill health with purchased psy-
chotropic drugs as a proxy is not optimal; however
data on inpatient care only shows a minor part of psy-
chiatric care. One advantage of using prescribed psy-
chotropic drugs as a proxy is that the measure includes
prescriptions to out-patients in psychiatry as well as
other medical disciplines, including general practice.
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The research question in focus in the present study is:
Is there a mental health difference between immigrants
who have obtained a permanent residence permit on the
bases of asylum needs compared to those who have
been accepted on grounds of family reunion?
This study aims to assess if there is a difference in

mental ill health problems between male and female
refugees and non-refugee immigrants from six low-
income countries in Sweden.
Hypothesis 1: Refugee immigrants have a higher likeli-

hood of mental ill health than non-refugee immigrants
with the same country of origin.
Hypothesis 2: The differences are larger between

female than male immigrants.
Hypothesis 3: The hypothesised difference between

refugee and non-refugee immigrants is not explained by
duration of stay in Sweden, age, level of education or
marital status.
The specific objective is firstly to explore if there are

differences in mental health, measured by the likelihood
of purchase psychotropic drugs, between male and
female refugees and non-refugee immigrants from six
low-income countries. Secondly to see if this hypothe-
sised difference can be explained by duration of stay in
Sweden, age-level of marital status and education.

Methods
A cross-sectional, register-based study design was used
comparing refugees with non-refugees with the same
origin. As Sweden rarely accepts labour migrants from
the same places of origin as current large refugee popu-
lations group, the non-refugees are people who have
been granted residence permit in Sweden for reasons of
family reunion with a refugee.
To be included, the person had to fulfil the following

criteria according to the Swedish Population Registra-
tion System and the Swedish Board of Migration:

• Aged 18 to 65 years and identified during the year
2006.
• Born abroad and settled in Sweden.
• Reside in Sweden for less than ten years.
• Hold a resident permit either after being granted
asylum in Sweden (refugees) or for reason of family
reunion with a refugee (the non-refugee group).
• Not hold a residence permit on reason for particu-
larly distressing circumstances (formally called
humanitarian grounds).

The reason for excluding persons admitted to Sweden
on reason for particularly distressing circumstances are
that these permits are given to persons in exceptional
cases, often suffering from life-threatening diseases[26].

The study size was determined by the number of per-
sons in Sweden fulfilling the inclusion criteria at the
time of the study. Persons who can be assumed to have
left the country without informing Swedish tax authori-
ties were excluded with methods described by Weitoft
[34]. Of the original study population, 1.77% were
excluded according to this criterion.

Data sources
Register based studies use data in official registers col-
lected for generic purposes. As a means of identification,
all Swedish citizens, or people living in Sweden with a
permanent residence permit, are assigned a personal
identity number in the Population Registration System.
After ethical approval and permission, it is possible to
link registers for research purposes, and the data is
made anonymous after collection. This study was per-
formed with data from Statistics Sweden (http://www.
scb.se/), the National Board of Health and Welfare
(http://www.socialstyrelsen.se/) and the Swedish Board
of Migration (http://www.migrationsverket.se/) adminis-
tered by Statistics Sweden.

Variables
Outcome
Mental ill health, as measured with the proxy variable
psychotropic drugs purchased, was used as the outcome.
The prescriptions include those from GPs and specialists
but exclude those to inpatients (0.2% of the population).
The relevant agents include antidepressants (ATC-code
N06A), tranquilizers (ATC-code N05B) and sedatives
(ATC-code N05C) but exclude antipsychotic agents
(ATC-code N05A). The reasons for excluding antipsy-
chotic agents are that antipsychotic agents are given for
severe mental illnesses known to have a much more
complicated aetiology than moderate mental ill health.
There is also a need to separate the limited group with
disabling psychiatric illnesses from those with severe
psychological reactions to trauma and the majority who
adapts once peace and order are restored among trauma
affected populations[35].
The outcome variable is turned into a binary variable

(has filled the prescription or not). Note that the out-
come is not a proxy for any specific mental health state
or diagnosis (such as PTSD or depression), but merely a
measure of the physician’s decisions.
Refugee/Non-refugee
Sweden grants asylum to refugees according to the Gen-
eva Convention and to those with a well-grounded fear
of suffering the death penalty, torture or who need pro-
tection due to an internal or external armed conflict or
an environmental disaster in their native country, as
mentioned above.
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The non-refugees are all family members of those
granted asylum in Sweden, such as spouses, children
under 18 years and, in exceptional cases, relatives over
18, who are granted residence permit in Sweden for rea-
sons of family reunion[35].

Covariates
Gender and the country or area of origin; including
Afghanistan, Iraq, Iran, the Middle East (except Iran and
Iraq), Somalia and former Yugoslavia. The countries or
areas of origin represent origins with large refugee
groups in Sweden during the year 2006. The Iraqi group
was chosen as a reference category. A low-income coun-
try is here defined as a country not classified as a high-
income country by the World Bank[36] at the time the
immigrants arrived in Sweden.
Potential confounders
Age, marital status, education and duration of stay in
Sweden.
Age was coded into five dummy age groups: 18-24,

25-34, 35-44, 45-55 and 55-64 years. The 18-24 age-
group was chosen as a reference category.
Marital status was divided into single, married,

divorced and widow(-er). The marital status group, sin-
gle, was chosen as a reference group.
Education was coded in the following dummy groups:

less than 9 years, 9 years, 12 years, more than 12 years
of schooling and unknown length of schooling. Statistics
Sweden converted education completed outside Sweden
into equivalent levels of schooling in Sweden. The edu-
cation group, less than 9 years of schooling, was chosen
as a reference category.
Duration of stay was coded as ten dummy groups by

year.

Biases
There is always a risk of misclassification when studying
specific diagnoses of mental ill health among immigrants
due to inter-cultural diversity[27]. We therefore com-
bined antidepressants, tranquilizers and sedatives into a
single dichotomous outcome variable to minimise the
impact of differential diagnoses in groups from different
countries or areas of origin. However, some patients are
prescribed psychotropic drugs without having mental ill
health, such as sedatives prescribed to patients with
rheumatic pain. In order to test if there were differences
in the patterns of purchase of antidepressants, tranquili-
zers or sedatives we made a sensitivity test of the out-
come. There were no different patterns for any of the
outcomes.

Statistical analyses
Demographic variables were analysed using chi square
tests. The association between the outcome:

psychotropic drugs purchased, and the covariates, and
the outcome and the potential confounders were ana-
lysed using logistic regression. Adjusted multiple logis-
tic regression analysis was used for the association
between the outcome, exposure and potential confoun-
ders. For the adjusted model, several effect modifiers
(indicated with a star * in the text) were tested with
stepwise logistic regression. The -2Log Likelihood
value was used to assess what model had the best fit.
Results are presented as odds ratios (OR) with 95%
confidence limits.

Ethical approval
This study was approved by Stockholm Regional Ethical
Review Board (2008/732-31).

Results
Participants and descriptive statistics
The study population comprised 43,168 refugees and
non-refugees, of whom 20,940 (48.5%) were women, and
24,403 (56.5%) were refugees. The majority of men were
refugees whereas among the women the majority was
non-refugees. Data on the participants’ origin, age, level
of education and marital status for refugees and non-
refugees, grouped by sex, is given in Table 1. For each
variable in Table 1, a Chi square test was conducted to
test whether the variable was associated with being a
refugee or not. All tests were found to be significant, p-
value < 0.0001, for both men and women. Those origi-
nating from former Yugoslavia had been in Sweden the
longest. Mean years of duration of stay in Sweden is
provided in Table 2.

Outcome
The crude odds ratios differences in psychotropic drugs
purchased between refugees and non-refugees, between
different countries or areas of origin (except men from
the Middle East), between age-groups, between different
levels of education (except for men with 12 years of
schooling) and between different marital statuses for
both men and women were all significant (Table 3).
Refugees, both men and women; were significantly more
likely to have purchased psychotropic drugs. No associa-
tion was found between psychotropic drugs purchased
and duration of stay in Sweden, neither when analysed
as one group nor analysed by reason for migration or by
origin.

The full model
When adjusting for all associated variables and the
effect modifier age-group*marital-status, refugee women
in comparison to non-refugee women, were found to
have purchased significantly more psychotropic drugs
(OR = 1.27; C.I.95 = 1.15-1.40), however non-refugee
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men did not differ significantly differ from refugee men
(OR = 1.07; C.I.95 = 0.95-1.20).

Discussion
Refugee status, age, origin, marital status and education
were all associated with psychotropic drugs purchased;
however duration of stay in Sweden was not. The asso-
ciated variables and the effect modifier age-group*mari-
tal-status explained the difference between refugees and
non-refugees for men but not for women. The null-

hypotheses were fully rejected in the first and second
hypothesis and partly rejected in the third.
There was a significant difference in odds ratio for

refugee and non-refugee women not explained by age,
origin, marital status and education. Hence, there seems
to be a specific risk factor for mental ill health in being
a refugee woman from a low-income country in a high
income country that is separate from the risk factors in
being a female immigrant from a low-income country in
a high-income country as such, even for female immi-
grants from the same country. For men this does not
seem to be the case.
The differences in psychotropic drugs purchased

between immigrants of different origin are in line with
studies on intake of psychotropic drugs mentioned[29]
and have multiple explanations such as differences in
pre- and post-migration stress, cultural variations or dif-
ferent levels of communication problems between
patients and health care staff[27]. The Somali group had
the lowest crude odds ratios for purchase of psychotro-
pic drugs. A study with culturally validated question-
naires among Somalis in London presented lower PTSD
levels among Somali refugees than other refugee groups
[37]. The study found an association between mental
disorder and the use of Khat (legal in the UK, illegal in
Sweden) with amphetamine like properties. The authors

Table 1 Participants’ origin, age, level of education and marital status for refugees and non-refugees grouped by sex

Men Women

Variable Category n refugee n non-refugee % refugee n refugee n non-refugee % refugee

Origin Afghanistan 1612 574 0.73 759 988 0.43

Iraq 8206 3953 0.67 3154 8601 0.26

Iran 1935 272 0.87 1394 726 0.65

Middle East 782 246 0.76 440 548 0.44

Somalia 1247 669 0.65 912 759 0.54

former Yugoslavia 2059 673 0.75 1903 756 0.71

Age group 18-24 2879 3316 0.46 1683 3447 0.32

25-34 5137 1086 0.82 2704 3963 0.40

35-44 4646 928 0.83 2371 2976 0.44

45-54 2380 676 0.77 1224 1482 0.45

55-64 799 381 0.67 580 510 0.53

Education <9 years 3024 880 0.77 1684 2617 0.39

9 years 1845 1633 0.53 850 1914 0.30

12 years 3810 1696 0.69 1978 2985 0.39

>12 years 3925 1119 0.77 1550 2572 0.37

Missing 3237 1059 0.75 2500 2290 0.52

Marital status Single 5692 3226 0.63 2018 2155 0.48

Married 9058 2744 0.76 5465 9089 0.37

Widow(-er) 103 10 0.91 397 130 0.75

Divorce 988 407 0.71 682 1004 0.40

Table 2 Participants’ mean years in Sweden (M), standard
deviation (SD) and F-value for differences between origin
grouped by sex

Men Women

M SD M SD

Afghanistan 3.68 2.93 4.14 2.71

Iraq 4.47 2.97 4.73 2.74

Iran 4.60 2.98 4.81 3.03

Middle East 3.05 2.63 3.26 2.89

Somalia 2.90 3.02 3.53 3.13

former Yugoslavia 5.67 3.02 5.45 3.04

F-value 552.80 282.31

P-value <.0001 <.0001
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presented a theory that Khat might be used as self-med-
ication amongst those with depression[37].
The negative association between length of education

and psychotropic drugs and the positive association
between age and psychotropic drugs are in line with
other studies on refugee mental health[12]. As age is
such an important factor in its own right, and change in
marital status often is related to growing older, the
crude odds ratios of marital status are hard to interpret.
The effect modifier age-group*marital-status shows that
being married might be associated with increased risk
when young but become protective later in life. Dura-
tion of stay in Sweden was not associated with the out-
come and this finding could be explained with that
none of the participants had been in Sweden more than
ten years. There are conflicting findings on the associa-
tion between duration of stay in host country and men-
tal health where refugees seems to get better with time
[14] whereas the total immigrants stocks mental ill
health gets worse[3].
Strengths of the study include the large study base

with large sample sizes for seven different low-income
countries, the detailed information on origin and the

precision in the data on purchase of psychotropic drugs
thanks to the use of the Swedish Prescribed Drug
Register.
Using psychotropic drugs purchased as a proxy vari-

able for moderate mental health problems, on the one
hand, has made it possible to study less severe mental ill
health and mental health in outpatient care, including
primary care. On the other hand, the use of the proxy
has its limitations. Firstly, it lacks diagnostic control.
Secondly, those people who are prescribed psychotropic
drugs are likely to have more serious symptoms; hence
the proxy is likely to miss those with minor symptoms.
An additional weakness is due to the exclusion of anti-
psychotic agents. The potential misclassification of spe-
cific diagnoses of mental ill health among immigrants
may have caused some immigrants to be prescribed
antipsychotic agents instead of anti-depressive drugs,
tranquilizers or sedatives[27], which were included in
the proxy variable. This risk of misclassification might
be higher in some immigrant groups, creating invalid
differences between immigrants of different origin. Cul-
ture-bound under-utilisation of health services, use of
traditional healers, or not recognising the signals of

Table 3 Number (n) of participants, per cent (%) of study population, unadjusted odds ratios (OR), and 95%
confidence interval (CI), for psychotropic drugs purchased (P) by sex, presented for refugees and non-refugees, origin,
age, level of education and marital status

Men Women

Variable Category n. P % P OR 95% CI n. P % P OR 95% CI

Group Refugees 1593 10.1 1.47 1.32-1.64 1265 14.8 1.53 1.41-1.66

Non-refugees (ref) 451 7.06 1 1262 10.2 1

Origin Afghanistan 217 9.93 1.18 1.02-1.39 299 17.12 1.70 1.49-1.95

Iraq (ref) 1033 8.50 1 1271 10.81 1

Iran 284 12.87 1.60 1.38-1.83 334 15.75 1.54 1.35-1.76

Middle East 92 8.95 1.06 0.85-1.33 73 7.39 0.66 0.51-0.84

Somalia 99 5.17 0.59 0.47- 0.72 82 4.91 0.43 0.34-0.54

former Yugoslavia 319 11.68 1.42 1.25-1.63 468 17.60 1.76 1.57-1.98

Age group 18-24 (ref) 191 3.08 1 209 4.07 1

25-34 418 6.72 2.26 1.90- 2.70 529 7.93 2.03 1.72-2.40

35-44 657 11.79 4.20 3.56-4.96 829 15.50 4.32 3.70-5.05

45-54 525 17.18 6.52 5.49-7.74 674 24.91 7.81 6.63-9.20

55-64 253 21.44 8.58 7.02-10.48 286 26.24 8.38 6.09-10.16

Education <9 years (ref) 390 9.99 1 644 14.97 1

9 years 251 7.22 0.70 0.59-0.83 269 9.73 0.61 0.53-0.71

12 years 521 9.46 0.94 0.82- 1.08 534 10.76 0.69 0.61-0.77

>12 years 601 11.92 1.21 1.06-1.40 505 12.25 0.79 0.70-0.90

Missing 281 6.54 0.63 0.53- 0.74 575 12.00 0.77 0.68-0.87

Marital status Single (ref) 487 5.46 1 239 5.73 1

Married 1304 11.05 2.15 1.93-2.40 1775 12.20 2.29 2.00-2.63

Widow(-er) 13 11.50 2.25 1.25-4.04 118 22.39 4.75 3.72-6.05

Divorce 240 17.20 3.60 3.05-4.25 395 23.43 4.24 4.24-5.98

Hollander et al. BMC Public Health 2011, 11:180
http://www.biomedcentral.com/1471-2458/11/180

Page 6 of 8



deviant mental health might also have led to invalid dif-
ferences between immigrants of different origin.
Another weakness is the information in the registers
regarding country or area of origin. For reasons of integ-
rity and ethics, Statistic Sweden does not keep records
of ethnicity. The fact that immigrants stem from the
same country does not necessarily mean that they have
the same main or minority culture. Hence, stratifying
for origin might be misleading in some cases, especially
for countries with shared borders and overlapping eth-
nic groups.
In a critical review on gender differences in depression

by Piccinelli and Wilkinson[21] it is stated that genetic,
biological factors and poor social support had much less
effect than adverse experiences, roles and psychological
attribute on the dissimilarities between women and
men. Studies from the Netherlands suggest that the asy-
lum process plays an important role as a factor for men-
tal ill health among immigrants especially for women
[10,11]. The Swedish Red Cross have highlighted the
difficulties for women being granted asylum in Sweden
[38]. It is possible that stresses and strains in the asylum
hardship together with the human right violations in the
country of origin add up and partly explain the higher
mental ill health levels among refugee women. There
might also be different patterns of family reunion for
male and female refugees making female refugees more
vulnerable than male refugees in terms of social
network.
The earlier findings on greater mental ill health pro-

blems among immigrants from low income countries
may partly be explained by a high proportion of female
refugees who have a greater likelihood of mental ill
health. For men there was no significant difference
between refugees and non-refugees from the same coun-
tries. There are probably multiple reasons for this gen-
der difference. One could be that that men and women
are affected differently by post-migration stressors. A
study by Blight and colleagues[24] on 413 persons from
Bosnia-Herzegovina coming to Sweden in 1993-1994
found that job occupancy was important to the health
of men in the study but for the women job occupancy
and living in an urban region appeared to be associated
with poor mental health. These and other post-migra-
tion factors need to be addressed in coming studies.

Conclusions
Female refugees from low-income countries seem to be
a risk group among immigrant women from low-income
countries, whereas male refugees have the same risk pat-
terns as non-refugee immigrants from low-income
countries. Reason for migration is an important determi-
nant for mental health among immigrants. Policy

makers should recognise that immigrants from the same
areas might have different starting points when it comes
to integration.

Acknowledgements
This study was funded by FAS, The Swedish council for working life and
research. Special thanks to Scott Spellerberg for language editing of the text.

Author details
1Division of Social Medicine, Norrbacka, Department of Public Health,
Karolinska Institutet, SE-171 76 Stockholm, Sweden. 2Department of Learning,
Informatics, Management and Ethics, Centre for Medical Education,
Karolinska Institutet, SE-171 77 Stockholm, Sweden.

Authors’ contributions
A-CH designed the study, acquisitioned, prepared and carried out statistical
analyses and interpretation of the data, and drafted the manuscript under
supervision. DB, assistant supervisor, planned and performed statistical
analyses, drafted the tables of the data and helped to draft the manuscript.
BB helped acquire data, participated in the study design and helped to draft
the manuscript. SE, PI, main supervisor, conceived of the study, participated
in its design and coordination, and helped to draft the manuscript. All
authors read and approved the final manuscript.

Competing interests
The authors declare that they have no competing interests.

Received: 5 October 2010 Accepted: 24 March 2011
Published: 24 March 2011

References
1. Cantor-Graae E, Selten JP: Schizophrenia and migration: a meta-analysis

and review. Am J Psychiatry 2005, 162(1):12-24.
2. Westman J, Sundquist J, Johansson LM, Johansson SE, Sundquist K: Country

of birth and suicide: a follow-up study of a national cohort in Sweden.
Arch Suicide Res 2006, 10(3):239-248.

3. Lindert J, Schouler-Ocak M, Heinz A, Priebe S: Mental health, health care
utilisation of migrants in Europe. Eur Psychiatry 2008, 23(Suppl 1):14-20.

4. Dalgard OS, Thapa SB: Immigration, social integration and mental health
in Norway, with focus on gender differences. Clin Pract Epidemiol Ment
Health 2007, 3:24.

5. Hjern A, Wicks S, Dalman C: Social adversity contributes to high
morbidity in psychoses in immigrants - a national cohort study in two
generations of Swedish residents. Psychological Medicine 2004,
34(6):1025-1033.

6. Leao TS, Sundquist J, Frank G, Johansson LM, Johansson SE, Sundquist K:
Incidence of schizophrenia or other psychoses in first- and second-
generation immigrants: a national cohort study. J Nerv Ment Dis 2006,
194(1):27-33.

7. Selten JP, Veen N, Feller W, Blom JD, Schols D, Camoenie W, Oolders J, van
der Velden M, Hoek HW, Rivero VM, et al: Incidence of psychotic disorders
in immigrant groups to The Netherlands. Br J Psychiatry 2001,
178:367-372.

8. Tinghog P, Hemmingsson T, Lundberg I: To what extent may the
association between immigrant status and mental illness be explained
by socioeconomic factors? Soc Psychiatry Psychiatr Epidemiol 2007,
42(12):990-996.

9. Fazel M, Wheeler J, Danesh J: Prevalence of serious mental disorder in
7000 refugees resettled in western countries: a systematic review. Lancet
2005, 365(9467):1309-1314.

10. Gerritsen AA, Bramsen I, Deville W, van Willigen LH, Hovens JE, van der
Ploeg HM: Physical and mental health of Afghan, Iranian and Somali
asylum seekers and refugees living in the Netherlands. Soc Psychiatry
Psychiatr Epidemiol 2006, 41(1):18-26.

11. Laban CJ, Gernaat HB, Komproe IH, Schreuders BA, De Jong JT: Impact of a
long asylum procedure on the prevalence of psychiatric disorders in
Iraqi asylum seekers in The Netherlands. J Nerv Ment Dis 2004,
192(12):843-851.

Hollander et al. BMC Public Health 2011, 11:180
http://www.biomedcentral.com/1471-2458/11/180

Page 7 of 8

http://www.ncbi.nlm.nih.gov/pubmed/15625195?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15625195?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16717040?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16717040?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18371575?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18371575?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17971211?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17971211?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15554573?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15554573?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15554573?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16462552?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16462552?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11282817?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11282817?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17846697?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17846697?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17846697?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15823380?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15823380?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16341619?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16341619?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15583506?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15583506?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15583506?dopt=Abstract


12. Porter M, Haslam N: Predisplacement and postdisplacement factors
associated with mental health of refugees and internally displaced
persons: a meta-analysis. JAMA 2005, 294(5):602-612.

13. Beiser M, Hou F: Language acquisition, unemployment and depressive
disorder among Southeast Asian refugees: a 10-year study. Social Science
& Medicine 2001, 53(10):1321-1334.

14. Silove D, Ekblad S: How well do refugees adapt after resettlement in
Western countries? Acta Psychiatrica Scandinavica. 2002, 106(6):401-402.

15. Steel Z, Chey T, Silove D, Marnane C, Bryant RA, van Ommeren M:
Association of torture and other potentially traumatic events with
mental health outcomes among populations exposed to mass conflict
and displacement: a systematic review and meta-analysis. JAMA 2009,
302(5):537-549.

16. Cervantes RC, Salgado de Snyder VN, Padilla AM: Posttraumatic stress in
immigrants from Central America and Mexico. Hosp Community Psychiatry
1989, 40(6):615-619.

17. Silove D, Steel Z, McGorry P, Mohan P: Trauma exposure, postmigration
stressors, and symptoms of anxiety, depression and post-traumatic
stress in Tamil asylum-seekers: comparison with refugees and
immigrants. Acta Psychiatrica Scandinavica 1998, 97(3):175-181.

18. Roth G, Ekblad S, Prochazka H: A study of aggression among mass-
evacuated Kosovo Albanians. Torture 2009, 19(3):227-237.

19. Steel Z, Silove D, Phan T, Bauman A: Long-term effect of psychological
trauma on the mental health of Vietnamese refugees resettled in
Australia: a population-based study. Lancet 2002, 360(9339):1056-1062.

20. Tran TV, Manalo V, Nguyen VTD: Nonlinear relationship between length of
residence and depression in a community-based sample of Vietnamese
Americans. International Journal of Social Psychiatry 2007, 53(1):85-94.

21. Piccinelli M, Wilkinson G: Gender differences in depression. Critical
review. Br J Psychiatry 2000, 177:486-492.

22. Hapke U, Schumann A, Rumpf HJ, John U, Meyer C: Post-traumatic stress
disorder - The role of trauma, pre-existing psychiatric disorders, and
gender. European Archives of Psychiatry and Clinical Neuroscience 2006,
256(5):299-306.

23. Carta MG, Bernal M, Hardoy MC, Haro-Abad JM: Migration and mental
health in Europe (the state of the mental health in Europe working
group: appendix 1). Clin Pract Epidemol Ment Health 2005, 1:13.

24. Blight KJ, Ekblad S, Persson JO, Ekberg J: Mental health, employment and
gender. Cross-sectional evidence in a sample of refugees from Bosnia-
Herzegovina living in two Swedish regions. Social Science & Medicine
2006, 62(7):1697-1709.

25. United Nations High Commissioner for Refugees UNHCR: Convention and
protocol relating to the status of refugees. 1951, 1967.

26. Swedish Migration Board:[http://www.migrationsverket.se/info/start_en.
html].

27. Al-Saffar S, Borga P, Wicks S, Hallstrom T: The influence of the patients’
ethnicity, socio-demographic conditions and strain on psychiatric
diagnoses given at an outpatient clinic. Nordic Journal of Psychiatry 2004,
58(6):421-427.

28. Baarnhielm S, Saers K: Mental illness among immigrants and refugees.
Are needs and available care adequate? Lakartidningen 1998,
95(14):1532-1534.

29. Bayard-Burfield L, Sundquist J, Johansson SE: Ethnicity, self reported
psychiatric illness, and intake of psychotropic drugs in five ethnic
groups in Sweden. J Epidemiol Community Health 2001, 55(9):657-664.

30. Hjern A: High use of sedatives and hypnotics in ethnic minorities in
Sweden. Ethn Health 2001, 6(1):5-11.

31. United Nations Economic Commission for Europe UNECE: Register-based
statistics in the Nordic countries: review of best practices with focus on
population and social statistics. In Statistical standards and studies/
Conference of European Statisticians. Edited by: Europe UNECf. New York.
Geneva: United Nations; 2007:51, vi.

32. Wettermark B, Hammar N, Fored CM, Leimanis A, Otterblad Olausson P,
Bergman U, Persson I, Sundstrom A, Westerholm B, Rosen M: The new
Swedish Prescribed Drug Register-opportunities for
pharmacoepidemiological research and experience from the first six
months. Pharmacoepidemiol Drug Saf 2007, 16(7):726-735.

33. Hartig T, Catalano R, Ong M: Cold summer weather, constrained
restoration, and the use of antidepressants in Sweden. J Environ Psychol
2007, 27(2):107-116.

34. Weitoft GR, Gullberg A, Hjern A, Rosen M: Mortality statistics in immigrant
research: method for adjusting underestimation of mortality. Int J
Epidemiol 1999, 28(4):756-763.

35. Silove D, Ekblad S, Mollica R: The rights of the severely mentally ill in
post-conflict societies. Lancet 2000, 355(9214):1548-1549.

36. The World Bank:[http://data.worldbank.org/].
37. Bhui K, Craig T, Mohamud S, Warfa N, Stansfeld SA, Thornicroft G, Curtis S,

McCrone P: Mental disorders among Somali refugees. Social Psychiatry
and Psychiatric Epidemiology 2006, 41(5):400-408.

38. Aguirre MZ: Riktlinjer för utredning och bedömning av kvinnors skyddsbehov -
Ett fungerande verktyg? Stockholm; 2008.

Pre-publication history
The pre-publication history for this paper can be accessed here:
http://www.biomedcentral.com/1471-2458/11/180/prepub

doi:10.1186/1471-2458-11-180
Cite this article as: Hollander et al.: Gender-related mental health
differences between refugees and non-refugee immigrants- a cross-
sectional register-based study. BMC Public Health 2011 11:180.

Submit your next manuscript to BioMed Central
and take full advantage of: 

• Convenient online submission

• Thorough peer review

• No space constraints or color figure charges

• Immediate publication on acceptance

• Inclusion in PubMed, CAS, Scopus and Google Scholar

• Research which is freely available for redistribution

Submit your manuscript at 
www.biomedcentral.com/submit

Hollander et al. BMC Public Health 2011, 11:180
http://www.biomedcentral.com/1471-2458/11/180

Page 8 of 8

http://www.ncbi.nlm.nih.gov/pubmed/16077055?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16077055?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16077055?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12392482?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12392482?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19654388?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19654388?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19654388?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/2737629?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/2737629?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/9543304?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/9543304?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/9543304?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/9543304?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/20065541?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/20065541?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12383986?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12383986?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12383986?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17333954?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17333954?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17333954?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11102321?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11102321?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16783498?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16783498?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16783498?dopt=Abstract
http://www.migrationsverket.se/info/start_en.html
http://www.migrationsverket.se/info/start_en.html
http://www.ncbi.nlm.nih.gov/pubmed/16195085?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16195085?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16195085?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/9564141?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/9564141?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11511645?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11511645?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11511645?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11388086?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11388086?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16897791?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16897791?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16897791?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16897791?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/10480707?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/10480707?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/10801189?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/10801189?dopt=Abstract
http://data.worldbank.org/
http://www.ncbi.nlm.nih.gov/pubmed/16520881?dopt=Abstract
http://www.biomedcentral.com/1471-2458/11/180/prepub

	Abstract
	Background
	Methods
	Results
	Conclusions

	Background
	Methods
	Data sources
	Variables
	Outcome
	Refugee/Non-refugee

	Covariates
	Potential confounders

	Biases
	Statistical analyses
	Ethical approval

	Results
	Participants and descriptive statistics
	Outcome
	The full model

	Discussion
	Conclusions
	Acknowledgements
	Author details
	Authors' contributions
	Competing interests
	References
	Pre-publication history


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


