
Emergency Psychiatry in the General Hospital
The emergency room is the interface between community and health care institution. Whether through outreach or in-hospital service, the
psychiatrist in the general hospital must have specialized skill and knowledge to attend the increased numbers of mentally ill, substance abusers,
homeless individuals, and those with greater acuity and comorbidity than previously known. This Special Section will address those overlapping
aspects of psychiatric, medicine, neurology, psychopharmacology, and psychology of essential interest to the psychiatrist who provides emergency
consultation and treatment to the general hospital population.
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Objective: To examine characteristics of hospital admissions and risk factors associatedwith rehospitalization for
self-poisoning with medications in adolescents aged 10–19 years.
Method: This study used data from the Norwegian Patient Register from 2008 to 2011. The main outcome was
hospital readmission within the observation period. A complementary log–log regression model was used to
assess the effect of characteristics at index hospital admission on readmission.
Results: Of 1497 patients, 76.4%were females and 89.8% were aged 15–19 years. At their first hospital admission,
about one third received a secondary psychiatric diagnosis. Females (47.5%) were registered with an E-code for
intentional self-harm more often than males (33.7%), and females were more often than males discharged to
further treatment (27.8% vs. 21.5%). As many as 18.4% were rehospitalized for self-poisoning by medications.
Significant predictors for hospital readmission were female sex [hazard ratio (HR)=2.4, 95% confidence interval
(CI) 1.7–3.6], discharge to further treatment (HR=2.3, 95% CI 1.8–2.9) and psychiatric secondary diagnoses
(HR=1.5, 95% CI 1.2–1.9).
Conclusion: This national study demonstrated significant sex differences in adolescents treated in hospital for
self-poisoning with medications. Psychiatric secondary diagnoses had a strong predictive effect on readmission,
which indicates the importance of psychiatric/psychosocial assessment of adolescents who are admitted to
hospital for self-poisoning with medications.

© 2014 Elsevier Inc. All rights reserved.

1. Introduction

Adolescentswho ingested aharmful dose ofmedications are frequent-
ly seen in acute hospital settings inWestern countries [1,2]. Most of these
youngpatients are females in their late adolescence [1,3,4]. Nonopioid an-
algesics, such as paracetamol, are themost common substances ingested,
but benzodiazepines, antidepressants and antipsychotics are also used
[3,5,6]. Significant sex differences have been found regarding suicidal
intent [1], psychiatric disorders and place of discharge [7].

Usually, hospital-treated cases of adolescent self-poisoning repre-
sent either overdoses with recreational drugs or intentional self-harm
[4] where the individual purposely ingests a substance in excess of the
prescribed or generally recognized therapeutic dosage [8]. Both types
are associated with current psychiatric problems [6,9] and increased
risk of developing psychiatric disorders [10], premature death and
suicide [4,11]. The risk of a fatal outcome, from poisoning or other
causes, is further enhanced among those who repeat their self-
poisoning behavior [12,13]. Furthermore, repeated self-poisonings
represent severe psychological distress for the adolescents and their
families as well as use of substantial amounts of health care resources
[14]. Previous studies found that about one-third of the adolescents
who were admitted to hospital for self-poisoning had a history of
previous self-poisoning(s) [15] and 15%–20% were readmitted within
6–12 months for subsequent self-poisoning(s) [15,16]. However,
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these studies included only cases defined as intentional self-harm and
cannot be generalized to the total population of adolescents who visit
hospital for self-poisoning. Other studies found that 6%–7% were
rehospitalizedwithin one year, but these studieswere completed twode-
cades ago and limited to hospital activity data from only one city-region
[11,17]. There is a lack of studies examining risk factors for hospital read-
mission for self-poisoning in adolescents in a national population-wide
context. Targeted treatment and prevention strategies depend on up-
dated and representative data of what characterizes those adolescents
who self-poison with medications. In particular, those adolescents who
repeatedly self-poison form a high-risk population yet are little studied;
thus, more knowledge is needed to inform clinicians about factors
associated with rehospitalization.

The current study extended the research on adolescent self-poisoning
with medications by using national data from the Norwegian Patient
Register (NPR) of hospital admissions from 2008 to 2011. We identified
all adolescents aged 10–19 years who were admitted to hospital for
acute self-poisoning with medications irrespective of the apparent
purpose of their act [18]. Side effects or unanticipated reactions from
medications taken correctly were not included, nor were poisonings
with substances predominantly used for nonmedical reasons (such as
pesticides or rodenticides) or intoxications due to addiction [19].

The aims of the study were (a) to examine the characteristics
(sex, age, E-code for intentional self-harm, psychiatric disorders)
and management (lengths of hospital stay and place of discharge)
of hospital admissions for self-poisoning in those aged 10–19 years
and (b) to examine whether or not these factors were associated
with hospital readmission for self-poisoning.

2. Method

The NPR contains data on all hospital admissions and outpatient
consultations in Norway. In Norway, nearly all of the hospitals are
publicly funded, and all Norwegian citizens are covered by public health
insurance which provides access to free medical treatment. The NPR
was used to retrieve all cases of acute hospital admissions from 2008
to 2011 for individuals aged 10–19 years with a primary diagnosis of
self-poisoning with medications. The primary diagnosis describes the
condition that health care is mainly provided for during the hospital
stay or consultation. If more than one condition is topical, the one that
has required the largest proportion of medical resources is recorded as
the primary diagnosis. Secondary diagnoses describe conditions that
exist simultaneously with the main condition or that develop during
the treatment period, andwhich are subjected to examination and treat-
ment, which must be taken into account or which has consequences for
the patient management [20]. Diagnostic coding was done locally by
each hospital and entered into the Norwegian Patient Registry.

In the current study, self-poisoning is defined as “poisoning by drugs,
medicaments and biological substances” according to the Norwegian
version of the World Health Organization (WHO)’s Tenth Revision of the
International Statistical Classification of Diseases and Related Health
Problems (ICD-10). In the Norwegian classification system, these poison-
ings are coded as “T4n,” a generic code covering about 125 specific codes
of poisonings including T36–T40, T42–T49 and T50. A supplementary
classification, referred to as E-code, is intended to be used to indicate
the nature of the condition [19]. From the available data, it was impossi-
ble to identify cases of poisoning that could have been inflicted on the
person by others, but their numbers are negligible [21].

The period of adolescence is defined by the WHO as 10–19 years of
age [22]. Previous research found differences in the hospitalization
rates for self-poisoning between adolescents in early and late adoles-
cence [1]. Thus, we separated the adolescents into two groups: 10–14
years and 15–19 years, consistent with previous literature [4,9,23].

For each adolescent, the first recorded hospital admission with a
principal diagnosis of acute self-poisoning in the years 2008–2011 was
termed the “index” hospital admission. An encrypted version of

patient’s Norwegian personal identification number was used to
capture all repeated hospital admissions for acute self-poisoning from
2008 to 2011. Admissions that occurred within 1 day of the previous
hospital admission were excluded to avoid counting transferals
between hospital departments as recurrent hospital admissions.
Patients who had two or more hospital admissions from 2008 to 2011
were then counted as repeaters.

We examined index hospital admissions for self-poisoning in rela-
tion to sex and age groups, psychiatric secondary diagnoses, E-code
(external cause of injury) for intentional self-harm, length of hospital
stay (0 day versus 1 day+) and discharge to the home versus further
treatment, including hospital psychiatric department, hospital depart-
ment for treatment of drug addiction or “other” health care institution
(unspecified). We then examined the bivariate association between
respective sex and age groups and the following: psychiatric secondary
diagnoses, E-code for intentional self-harm, length of hospital stay and
place of discharge at the index hospital admission. Lastly, we examined
the association of each covariatewith hospital readmission in univariate
and multivariate analyses.

The project used anonymous register data with no personal informa-
tion that could be linked to the patients and, therefore,was not submitted
to the Regional Committees for Medical and Health Research Ethics and
did not require a license from the Data Inspectorate to process sensitive
personal data [24].

3. Statistical considerations

Standardized incidence rates by age and sex with 95% confidence
intervals (CIs) were calculated using direct standardization method and
population numbers from Statistics Norway [25]. Differences in hospital-
ization rates between the two sexes and age groups were tested by
Poisson regression and reported as incidence-rate ratios (IRR). Bivariate
associations were tested using Pearson χ2 test; P values ≤ .05 were
considered statistically significant. A complementary log–log regression
was used to fit discrete-time intervals for hospital readmission for self-
poisoning in the period 2008–2011, estimating hazard ratios (HRs) with
95% CIs for covariates having an effect on readmission. Information on
the specific dates of hospital presentation was not available; the time
variable was only available in calendar years. Therefore, the analysis
time scale was calendar years from index hospital admission to readmis-
sion. The time interval was set to 0, 1, 2 or 3 years if the patient had a
recurrent hospital stay in the period. A time interval of 0 meant that
readmission took place in the same year as the index hospital presenta-
tion. Change of status was an event. If the patient was not readmitted in
the period, time was computed to the end of the period, and status was
censored (i.e., it was set to 0). Stata Survival Analysis and Epidemiologi-
cal Tables Reference Manual [26] was used as a guideline to create the
auxiliary variables needed to run the complementary log–log regression
model. The crude and adjusted hospital readmission rates were allowed
to vary from year to year over the observation period. Additionally, an
offset variablewas created to adjust for the fact that, on average, a patient
was under risk of readmission only half a calendar year after the index
admission because admission could occur at any time during the year.
The analyses were carried out in STATA/IC version 13 for Windows.

Table 1
Hospitalization rate (per 100,000 persons per year) for self-poisoning with medications
(primary diagnosis) in adolescents aged 10–19 years in Norway 2008–2011.

Female hospitalization
rate (95% CI)

Male hospitalization
rate (95% CI)

Total hospitalization
rate (95% CI)

Age group
10–14 years old 20.4 (16.8–24.0) 4.3 (2.7–5.9) 12.1 (10.2–14.1)
15–19 years old 166.5 (156.4–176.7) 49.3 (44.0–54.7) 106.2 (100.6–111.9)
All ages 94.0 (88.6–99.4) 27.0 (24.2–29.9) 59.6 (55.6–62.6)
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4. Results

From the year 2008 through 2011, 1497 patients aged 10–19
years were recorded in the Norwegian Patient Register on one or
more occasion(s) with a primary diagnosis of self-poisoning with
medications. These patients had in total of 2123 hospital admissions
for self-poisoning with medications within this time period. There
were no statistically significant differences in incident numbers of
hospital admissions across the calendar years from 2008 to 2011.

The 1497 adolescents who were admitted to hospital for self-
poisoning correspond to an age- and sex-standardized hospitalization
rate of 59.6 per 100,000 persons per year (95% CI 55.6–62.6) for the
population of this age group in Norway. Age-specific hospitalization
rates for the two sexes are presented in Table 1.

Hospitalization rates were significantly higher for females than for
males (IRR=3.5 [95% CI 3.1–3.9]) and higher for 15–19 year olds than
for 10–14 year olds (IRR=8.8 [95% CI 7.4–10.3]).

4.1. Index hospital admissions for self-poisoning with medications

As presented in Table 2, about one third of the adolescents received a
secondary psychiatric diagnosis at their initial hospitalization for self-
poisoning, and 44.2% received an E-code for intentional self-harm.
Nearly 3/4 (71.1%) of the adolescents were hospitalized for at least 1
day, and 26.3% were discharged to further treatment.

Table 3 shows clinical characteristics at index hospital admission for
self-poisoning in adolescent females versus males. Females were more
likely to receive an E-code for intentional self-harm at their first hospital
admission. However, in 51.2% of the females and in 63.5% of the males
an E-code for intentionality was not recorded, leaving the external
cause unknown to the study. Affective disorders (F30–39) were more
common among females, while males were more likely than females
to receive diagnoses of mental and behavioral disorders due to psycho-
active substance abuse (F10–19) or diagnoses of behavioral and
emotional disorders with onset usually occurring during childhood
and adolescence (F90–99). Males were more often discharged on the
same day that they presented to the hospital for self-poisoning, and
they were more likely to be discharged to their homes rather than to
be discharged to further treatment.

In the two age groups, similar proportions received an E-code for
intentional self-harm at their first hospitalization for self-poisoning:
42.5% of the 10–14 year olds and 44.4% of the 15–19 year olds. Only
15.7% of the 10–14 year olds received a secondary psychiatric diagnosis,
while 36.0% of the 15–19 year olds did [χ2 (1,N=1497)=25.3, Pb .001].

4.2. Hospital readmission for self-poisoning with medications

Nearly one fifth (18.4%, n=276) of the adolescents were readmitted
to hospital for subsequent self-poisoning between 2008 and 2011. Eleven
percent were readmitted once, 5.7% were readmitted two to four times,
and 2.0% were readmitted more than five times.

Cumulative percentages of readmission to hospital for self-
poisoning, for males and females whose follow-up extended up to 4
calendar years, are shown in Fig. 1. Almost eight percent (7.7%) of
the females and 5.1% of the males were only readmitted within the
same calendar year as their initial hospital admission. In 6.8% of the fe-
males and 1.4% of the males, rehospitalization(s) for self-poisoning oc-
curred in the first calendar after their index hospital admission. Of the
females who had their index hospital admission in 2008 (n=340), 31
(9.1%) were readmitted for self-poisoning(s) in the third calendar

Table 2
Characteristics of index hospital admissions with a primary diagnosis of self-poisoning with medications in adolescents aged 10–19 years, 2008–2011, n (%).

2008 (n=428) 2009 (n=341) 2010 (n=325) 2011 (n=403) 2008–2011
Total (N=1497)

Sex
Male 88 (20.6) 96 (28.2) 71 (21.8) 98 (24.3) 353 (23.6)
Female 340 (79.4) 245 (71.8) 254 (78.2) 305 (75.7) 1 144 (76.4)

Age group
10–14 years old 27 (6.3) 24 (7.0) 46 (14.2) 56 (13.9) 153 (10.2)
15–19 years old 401 (93.7) 317 (93.0) 279 (85.8) 347 (86.1) 1 344 (89.8)

Psychiatric disorders
No psychiatric diagnoses 298 (69.6) 213 (62.5) 213 (65.5) 265 (65.8) 989 (66.1)
Any psychiatric diagnosis 130 (30.4) 128 (37.5) 112 (34.5) 138 (34.2) 508 (33.9)

E-code
No E-code for intentionality 232 (54.2) 202 (59.2) 171 (52.6) 205 (50.9) 810 (54.1)
Accidental 4 (0.9) 5 (1.5) 7 (2.2) 9 (2.2) 25 (1.7)
Intentional self-harm 192 (44.9) 134 (39.3) 147 (45.2) 189 (46.9) 662 (44.2)

Length of hospital stay
0 day 131 (30.6) 90 (26.4) 103 (31.7) 109 (27.0) 433 (28.9)
≥1 day 297 (69.4) 251 (73.6) 222 (68.3) 294 (73.0) 1064 (71.1)

Place of discharge
To home 321 (75.0) 251 (73.6) 228 (70.2) 303 (75.2) 1 103 (73.7)
To treatment 107 (25.0) 90 (26.4) 97 (29.8) 100 (24.8) 394 (26.3)

Table 3
Differences between sexes in characteristics at index hospital admission for self-poisoning
with medications in adolescents aged 10–19 years, n (%).

Total
(N=1497)

Females
(n=1144)

Males
(n=353)

P

Age group .104
10–14 years old 153 (10.2) 125 (10.9) 28 (7.9)
15–19 years old 1 344 (89.8) 1 019 (89.1) 325 (92.1)

E-code b .001
No E-code for intentionality 810 (54.1) 586 (51.2) 224 (63.5)
Accidental 25 (1.7) 15 (1.3) 10 (2.8)
Intentional self-harm 662 (44.2) 543 (47.5) 119 (33.7)

Psychiatric disorders .93
No record on psychiatric
diagnoses

989 (66.1) 757 (66.2) 232 (65.7)

Any psychiatric diagnosis 508 (33.9) 387 (33.8) 121 (34.3)
Auxiliary psychiatric diagnoses b .001

F10–19 (due to psychoactive
substance use)

109 (7.3) 67 (5.9) 42 (11.9)

F30–39 (affective disorders) 244 (16.3) 203 (17.7) 41 (11.6)
F40–49 (anxiety and phobia) 44 (2.9) 34 (3.0) 10 (2.8)
F50–59 (behavioral disorders) 22 (1.5) 22 (1.9) 0
F60–69 (personality disorders) 27 (1.8) 24 (2.1) 3 (0.8)
F90–99 (behavioral and
emotional disorders)

42 (2.8) 24 (2.1) 18 (5.1)

Others 20 (1.3) 13 (1.1) 7 (2.0)
Length of hospital stay b .001

0 day 433 (28.9) 299 (26.1) 134 (38.0)
≥1 day 1 064 (71.1) 845 (73.9) 219 (62.0)

Place of discharge .023
To home 1 103 (73.7) 826 (72.2) 277 (78.5)
To treatment 394 (26.3) 318 (27.8) 76 (21.5)
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year after their index admission, constituting 2.7% of the total female
study population.

Table 4 presents factors associated with hospital readmissions for
self-poisoning with medications as unadjusted and adjusted HRs. In
bivariate and multivariate analyses, female sex, discharge to further
treatment and secondary psychiatric diagnoses of anxiety and phobic
disorders [F40–49], personality disorders [F60–69], and behavioral

disorders [F90–99] were significant predictors for hospital readmission
for self-poisoning.

5. Discussion

To our knowledge, this is the first study that uses data covering an
entire national population to examine both hospital admissions and

Fig. 1. Cumulative percentages of adolescents aged 10–19 years who were readmitted to hospital for self-poisoning.

Table 4
Factors effect on hospital readmission for self-poisoning in adolescents aged 10–19 years using discrete-time complementary log–log regressions (N=1497), n (%) HR (95% CI).

Readmission n=276 (18.4) Unadjusted HR Adjusted HRa Adjusted HRb

Sex
Male 31 (8.9) Ref. Ref. Ref.
Female 245 (21.4) 2.6 (1.8–3.8)⁎⁎ 2.5 (1.7–3.7)⁎⁎ 2.4 (1.7–3.6)⁎⁎

Age group
10–14 years old 23 (15.0) Ref. Ref. Ref.
15–19 years old 253 (18.8) 1.1 (0.7–1.7) 1.0 (0.6–1.5) 1.0 (0.6–1.5)

E-code
No E-code for intentionality 133 (16.4) Ref. Ref. Ref.
Accidental 2 (8.0) 0.5 (0.1–2.0) 0.7 (0.2–2.8) 0.7 (0.2–3.0)
Intentional self-harm 141 (21.3) 1.4 (1.1–1.7)⁎ 1.1 (0.9–1.4) 1.1 (0.9–1.4)

Psychiatric disorder
No record on secondary psychiatric diagnoses 153 (15.5) Ref. Ref.
Any psychiatric diagnoses 123 (24.1) 1.7 (1.3–2.1)⁎⁎ 1.5 (1.2–1.9)⁎⁎

Secondary psychiatric diagnoses
No record on secondary psychiatric diagnoses 153 (15.5) Ref. Ref.
F10–19 (due to psychoactive substance use) 18 (16.5) 1.1 (0.7–1.8) 1.1 (0.7–1.8)
F30–39 (affective disorders) 55 (22.5) 1.6 (1.2–2.2)⁎ 1.3 (1.0–1.8)
F40–49 (anxiety and phobic disorders) 14 (31.8) 2.3 (1.4–4.0)⁎ 2.4 (1.4–4.1)⁎⁎
F50–59 (behavioral disorders) 8 (36.4) 2.8 (1.3–5.7)⁎ 2.3 (1.1–4.7)⁎
F60–69 (personality disorders) 13 (48.2) 3.9 (2.2–6.8)⁎⁎ 2.5 (1.4–4.4)⁎
F90–99 (behavioral and emotional disorders) 11 (26.2) 1.7 (0.9–3.2) 2.0 (1.1–3.6)⁎
Other 4 (20.0) 1.3 (0.5–3.5) 1.0 (0.4–2.8)

Length of hospital stay
0 day 72 (16.6) Ref. Ref. Ref.
≥1 day 204 (19.2) 1.2 (0.9–1.6) 1.0 (0.8–1.3) 1.0 (0.8–1.3)

Place of discharge
To home 152 (13.8) Ref. Ref.
To treatment 124 (31.5) 2.6 (2.0–3.3)⁎⁎ 2.3 (1.8–2.9)⁎⁎ 2.3 (1.8–2.9)⁎⁎

a Variables entered into the model: sex, E-code, psychiatric disorder, length of hospital stay, place of discharge, readmission in the same; first, second and third calendar year
as index admission.

b Variables entered into the model: sex, E-code, diagnoses of psychiatric disorders, length of hospital stay, place of discharge, readmission in the same; first, second and third calendar
year as index admission.
⁎ Pb .05.
⁎⁎ P≤ .001.
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readmissions for self-poisoning with medications in adolescents aged
10–19 years. The main findings of the study were that females were
more likely than males to be hospitalized and rehospitalized for self-
poisoning with medications. In the total sample, the proportion who
was rehospitalized for self-poisoning(s) was high: 18.4%. In addition
to risk of readmission being related to female sex, multivariate analyses
showed it was also associated with psychiatric diagnoses.

Our reported hospitalization rates are somewhat lower than the
estimates of adolescent self-poisonings from other countries, e.g., the
United States, for both sexes [1]. This was to be expected since our
study only included adolescents with a primary diagnosis of self-
poisoning and hence did not allow for the contribution of self-
poisoning listed as secondary diagnoses. However, the age and sex
distribution of the adolescents treated in hospital for self-poisoning in
our study was consistent with US data [1] and findings from regions in
Australia [4] and the United Kingdom [11]. Comparisons of hospital
readmission rates between studies are difficult because of differences
in inclusion criteria and follow-up time. Studies based on local hospital
registrations of adolescent self-poisoning in Australia and the United
Kingdom found patient-based readmission rates of 10%–12% within
4–5 years after the index hospital admission [9,11]. In these two studies,
no significant difference between the sexes in readmission was found,
in contrast to our investigation. A study from the Oxford region of
adolescent self-poisoning defined as deliberate self-harm found that
20% repeated overdose within 1 year [15]. In this region, research
found a marked increase in repetition rates among female adolescents
who presented to hospital following deliberate self-poisoning or self-
injury during the 1990s [6]. National legislation and local prescription
regimens may cause different availability to the medications that
adolescents mostly used for overdoses. For example, after legislation
introduced in the United Kingdom in 1998 to reduce the pack size of
paracetamol sold over the counter, the use of paracetamol decreased
and the size of overdoses was reduced [27]. Research found differences
between nations in hospital-treated medication overdoses of undeter-
mined [28] and suicidal [29] intent. In adolescents, service use after
overdoses identified as deliberate self-harm seems to differ between
regions [30], which may be linked to differences in service provision.
Such observations indicate that comparison of studies of hospital
readmission rates from different decades and regions is limited.
International comparative studies based on ICD diagnoses of adolescents
towards 10 years of age are required to compare risk of hospital readmis-
sion in different countries and time span.

In our study, females outnumberedmales in hospital admission and
readmission rates for self-poisoning and in cases with an E-code for
intentional self-harm. In comparison, more females were hospitalized
for self-poisoning with medications in the Oxford hospital region [11]
and in the United States [1]; this gender difference was also found for
self-poisoning with suicidal intent [1]. Rhodes et al. (2008) found that
adolescent females were more likely to receive a code for intentional
self-harm than their male peers when they came to a hospital in
Ontario, Canada, after overdose [3]. Such findings may reflect a true
difference between the sexes in the rate and intention for self-
poisoning, a difference in the extent to which males and females
are hospitalized after self-poisoning or a combination of these two
sources of variation. Although our data cannot shed light on this, there
seems to be some support for both explanations from previous studies.
Adolescent females might be more inclined to overdosing by medica-
tions than adolescent males because they use prescribed drugs and
over-the-counter analgesics more frequently [31]. According to some
studies, females seem more often than males to resort to intentional
self-harm as a way to deal with emotional pain or relational
problems [6,32]. Females seem further to have a lower threshold for
seeking health care services after intentional self-harm, possibly
because they are more likely to perceive treatment as needed and
potentially beneficial [33]. Gender differences in other psychosocial
factors such as negative cognitions [34], social support [35,36]

and self-concept [33,37] might further explain some of the observed
differences in rehospitalization rates between the sexes. The current
study does not, however, have the data to consider such suggestions.
Our study found significant sex differences in secondary psychiatric
diagnoses and also found that females stayed longer in hospital and
were more often discharged to further treatment than the males.
Previous studies found that females aremore likely to be psychiatrically
hospitalized following self-poisoning [3] and deliberate self-poisoning
[38] than their male peers. Probability of admission to a medical unit
after self-poisoning was increased in those with current and previous
intentional self-poisoning [39]. A question for further study which is
clearly important for service provision and prevention is whether or
not our findings of sex-differences in secondary psychiatric diagnoses
and hospitalmanagement of adolescentswho overdosed bymedications
are a reflection of true differences between the sexes in medical or
psychiatric severity.

In an Australian cohort study of adolescent self-poisoning, personality
disorders and nonaffective psychoses were associated with increased
risk of repetition [9]. In our study, psychiatric secondary diagnoses
of anxiety and phobic disorders (F40–49), personality disorders
(F60–69) and behavioral disorders (F90–99) predicted self-poisoning.
Compared with depression which usually remits spontaneously
within a few weeks [40], these psychiatric conditions might repre-
sent a higher risk of repeated self-poisoning because they tend to
be long-standing and associated with severe to extreme levels of
psychosocial distress and loss of control. In studies of adolescents
who use self-poisoning as a method for intentional self-harm, depres-
sion has, however, previously been identified as a key factor associated
with repetition [15,16]. The current study included also cases of self-
poisoning that was not defined as intentional self-harm and used a
rather crude measure of depression, which could possibly explain
why this disorder did not independently predict hospital readmission
in multivariate analyses.

In multivariate models, the current study did not demonstrate
significant difference in hospital readmission between those who
were registered with an E-code for intentional self-harm and those
who did not receive such an E-code. This might be due to a lack of
statistical power or may suggest that, in adolescent overdoses, the lack
of an E-code for intentional self-harm does not necessarily indicate
different motivation or a different pattern of self-poisoning behavior
than in those cases categorized as intentional self-harm. Previous
research suggests that nearly all teenage cases coded as self-poisoning
in the ICD-10 system are actually episodes of intentional self-harm
regardless of whether or not the E-code for intentional self-harm
is present [41].

Our study found significantly higher readmission rates among those
who were discharged to further treatment compared to those who
were discharged to their homes. It is uncertain whether or not referral
for specialist follow-up might reduce repetition in adolescents who
deliberately poison themselves [38,42]. More research is required to
assess hospital readmission rates in self-poisoning adolescents who
receive further treatment or follow-up in different kinds of health
care institutions.

5.1. Strengths and limitations

The main strength of the study is the use of national routine hospital
registers which enabled us to construct profiles of hospital admissions
and readmissions in a population covering the entire national residents.
In Norway, all citizens are covered by a publicly funded universal health
care system, which makes it most likely that all discovered self-
poisonings present to hospital for acute treatment. The well-defined
inclusion criteria based on ICD-10 diagnoses and the fact that the diagno-
ses were made by highly qualified clinical doctors further strengthened
the ecological validation of thefindings. However, some important limita-
tions of the study need to be considered. First, no information about the
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sensitivity and specificity of the diagnostic coding system was available.
We included patients with a principal diagnosis of acute self-poisoning,
potentially leading to an underestimation of the contribution of self-
poisoning listed as secondary diagnoses. On the other hand, our main
aimwas to study self-poisoning and the repetition of this condition. Inclu-
sion of patients with othermain conditions resulting from self-poisoning,
such as respiratory or cardiac distress, might have introduced bias
because most of these patients would have their clinical course affected
by their primary medical condition. In our study, we used a generic
diagnostic code for self-poisoning by medication which covered a range
of different substances. Regional studies from the United Kingdom and
Canada comprising self-poisonedpatients of all ages found sexdifferences
in the proportions of males and females using specific medications
for self-poisoning [43,3]. Rafnsson et al. (2007) found that, in patients
admitted for overdose by medications in Edinburgh, the type of medica-
tion taken at the first admission influenced readmission risk [44]. Infor-
mation about which medicaments the adolescents took could provide
insight into the sex differentials we found in our study, but such informa-
tion was unfortunately not available for the present study. For reasons of
patient anonymity, the study lacked information on detailed codes of
comorbidpsychiatric disorders and the exact dates of hospital admissions.
Although admissions that occurred within the same day or the day after
the previous hospital admission were excluded, we cannot rule out the
possibility that a small number of patientswhowere transferred between
hospital departmentswere counted as repeaters. An unknown number of
patients could have visited hospital for self-poisoning before 2008 or
repeated self-poisoning after our observation period. Individuals who
died or moved out of the country were lost to follow-up. Our figures
covered a variable follow-up period of 1 day to 4 calendar years and
undoubtedly underestimate the number of readmissions that would
have occurred during a full 4-year follow-up. This study does not
generalize to those adolescents who do not present to hospital after
self-poisoning [30].

5.2. Clinical and research implications

Clinicians need to be aware that adolescents who are hospitalized
for acute self-poisoning with medications are at high risk of repeated
self-poisoning. This study found the highest risk of hospital readmission
to be in those with psychiatric disorders, which calls for close follow-up
treatment in this group of young people. At the same time, we observed
that a large portion of self-poisoning repeaters did not receive a diagno-
sis of psychiatric disorder at their first hospital admission. This indicates
the need for careful assessment of psychiatric symptoms and signs
as part of a full psychosocial assessment of adolescents admitted to
hospital for self-poisoning [45] as soon as possible given their medical
status. Psychiatric/psychosocial assessment per se might be beneficial
in reducing the risk of repetition [46] and might improve referrals to
further treatment. Based on a review of intervention studies targeting
adolescent self-harm, Brent et al. (2013) recommend treatment to be
initiated before hospital discharge and that motivational interviewing
and treatment that target suicidal risk be given priority in this early
stage [47]. To limit the availability of means to self-poisoning has been
a key strategy in preventing suicidal behavior [48]. Research suggests
that adolescents’ access to medications is associated with the type of
drugs they choose and how many pills they take [49,27]. Adolescent
self-poisoning with medications often involves tablets readily available
in households or sold over the counter [3,5,6]. Controlling the availability
of medications by educating patients and their parents on the impor-
tance of having medications locked up or under control might reduce
the danger of subsequent overdoses from household supplies. In those
adolescents who are on prescribed medications, the prescriptions must
be carefullymonitored. Clinical trials that aimed to prevent the repetition
of adolescent self-harm have been hampered by small sample sizes and
less optimized test conditions. So far, it seems that dialectical behavioral
therapy [50,51] and mentalization-based treatment [52] have the

strongest research support for their efficacy. Studies based on ICD-10
diagnoses should be conducted periodically every few years in different
geographic locations to monitor possible regional differences and time
changes in the pattern of hospital-treated self-poisonings. Hospital regis-
trations could be linked to national databases including socioeconomic
factors. Clinical studies measuring psychosocial factors, medical severity,
specific medications ingested and follow-up treatment could provide
insight into the mechanisms behind the sex differentials found in the
current study.

6. Conclusion

This nationwide study found that themajority of adolescents treated
in hospital for self-poisoningwere females aged15–19years. Significant
sex differences were found in the proportions of cases coded as inten-
tional self-harm, diagnoses of psychiatric disorders, hospital manage-
ment and readmission for self-poisoning. Psychiatric disorders were
associatedwith an elevated risk of hospital readmissionwhich indicates
that those adolescents who are admitted to hospital for acute self-
poisoning need psychiatric/psychosocial assessment. National compar-
ative studies are required to monitor the scope and pattern of adoles-
cent self-poisoning. Improved coding of external causes is required for
monitoring and research purposes and to ensure targeted treatment
to those adolescents who intentionally self-harm by overdosing.

References

[1] Xiang Y, Zhao W, Xiang H, Smith GA. ED visits for drug-related poisoning in the
United States, 2007. Am J Emerg Med 2012;30(2):293–301.

[2] Lipnik-Stangelj M. Hospitalizations due to poisonings in Slovenia — epidemiological
aspects. Wien Klin Wochenschr 2010;122:54–8.

[3] Rhodes AE, Bethell J, Spence J, Links PS, Streiner DL, Jaakkimainen RL. Age–sex differ-
ences in medicinal self-poisonings. A population-based study of deliberate intent
and medical severity. Soc Psychiatry Psychiatr Epidemiol 2008;43(8):642–52.

[4] Reith DM, Whyte I, Carter G, McPherson M. Adolescent self-poisoning. A cohort
study of subsequent suicide and premature deaths. Crisis 2003;24(2):79–84.

[5] Schillie SF, Shehab N, Thomas KE, Budnitz DS. Medication overdoses leading to
emergency department visits among children. Am J Prev Med 2009;37(3):181–7.

[6] Hawton K, Hall S, Simkin S, Bale L, Bond A, Codd S, et al. Deliberate self-harm in
adolescents: a study of characteristics and trends in Oxford, 1990–2000. J Child
Psychol Psychiatry 2003;44(8):1191–8.

[7] Olfson M, Gameroff MJ, Marcus SC, Greenberg T, Shaffer D. National trends in hospi-
talization of youth with intentional self-inflicted injuries. Am J Psychiatry 2005;162
(7):1328–35.

[8] Platt S, Bille-Brahe U, Kerkhof A, Schmidtke A, Bjerke T, Crepet P, et al. Parasuicide in
Europe: the WHO/EURO multicentre study on parasuicide. I. Introduction and
preliminary analysis for 1989. Acta Psychiatr Scand 1992;85(2):97–104.

[9] Reith DM,Whyte I, Carter G. Repetition risk for adolescent self-poisoning: a multiple
event survival analysis. Aust N Z J Psychiatry 2003;37(2):212–8.

[10] Jepsen P, Qin P, Norgard B, Agerbo E, Mortensen PB, Vilstrup H, et al. The association
between admission for poisoning with paracetamol or other weak analgesics and
subsequent admission for psychiatric disorder: a Danish nationwide case–control
study. Aliment Pharmacol Ther 2005;22(7):645–51.

[11] Sellar C, Hawton K, Goldacre J. Self-poisoning in adolescents. Hospital admissions
and deaths in the Oxford region 1980–85. Br J Psychiatry 1990;156:866–70.

[12] Hawton K, Harriss L. Deliberate self-harm in young people: characteristics and
subsequent mortality in a 20-year cohort of patients presenting to hospital. J Clin
Psychiatry 2007;68(10):1574–83.

[13] Haw C, Bergen H, Casey D, Hawton K. Repetition of deliberate self-harm: a study of
the characteristics and subsequent deaths inpatients presenting to a general hospital
according to extent of repetition. Suicide Life Threat Behav 2007;37:379–96.

[14] Sut N, Memis D. Intensive care costs of acute poisoning cases. Clin Toxicol (Phila)
2008;46(5):457–60.

[15] Hawton K, Kingsbury S, Steinhardt K, James A, Fagg J. Repetition of deliberate self-
harm by adolescents: the role of psychological factors. J Adolesc 1999;22:369–78.

[16] Chitsabesan P, Harrington R, Harrington V, Tomenson B. Predicting repeat self-harm
in children. How accurate can we expect to be? Eur Child Adolesc Psychiatry 2003;
12(1):23–9.

[17] Goldacre M, Hawton K. Repetition of self-poisoning and subsequent death in
adolescents who take overdoses. Br J Psychiatry 1985;146:395–8.

[18] National Collaborating Centre for Mental Health. Self-harm. The short-term physical
and psychological management and secondary prevention of self-harm in primary
and secondary care. National clinical practice guideline number 16. Great Britain:
The British Psychological Society & The Royal College of Psychiatrists; 2004.

[19] The Norwegian Directorate of Health. International statistical classification of
diseases and related health problems 10th revision. Norwegian version 2011.
Oslo: Fagbokforlaget; 2011.

714 E.A. Fadum et al. / General Hospital Psychiatry 36 (2014) 709–715

http://refhub.elsevier.com/S0163-8343(14)00218-7/rf0005
http://refhub.elsevier.com/S0163-8343(14)00218-7/rf0005
http://refhub.elsevier.com/S0163-8343(14)00218-7/rf0010
http://refhub.elsevier.com/S0163-8343(14)00218-7/rf0010
http://refhub.elsevier.com/S0163-8343(14)00218-7/rf0015
http://refhub.elsevier.com/S0163-8343(14)00218-7/rf0015
http://refhub.elsevier.com/S0163-8343(14)00218-7/rf0015
http://refhub.elsevier.com/S0163-8343(14)00218-7/rf0020
http://refhub.elsevier.com/S0163-8343(14)00218-7/rf0020
http://refhub.elsevier.com/S0163-8343(14)00218-7/rf0025
http://refhub.elsevier.com/S0163-8343(14)00218-7/rf0025
http://refhub.elsevier.com/S0163-8343(14)00218-7/rf0030
http://refhub.elsevier.com/S0163-8343(14)00218-7/rf0030
http://refhub.elsevier.com/S0163-8343(14)00218-7/rf0030
http://refhub.elsevier.com/S0163-8343(14)00218-7/rf0035
http://refhub.elsevier.com/S0163-8343(14)00218-7/rf0035
http://refhub.elsevier.com/S0163-8343(14)00218-7/rf0035
http://refhub.elsevier.com/S0163-8343(14)00218-7/rf0040
http://refhub.elsevier.com/S0163-8343(14)00218-7/rf0040
http://refhub.elsevier.com/S0163-8343(14)00218-7/rf0040
http://refhub.elsevier.com/S0163-8343(14)00218-7/rf0045
http://refhub.elsevier.com/S0163-8343(14)00218-7/rf0045
http://refhub.elsevier.com/S0163-8343(14)00218-7/rf0050
http://refhub.elsevier.com/S0163-8343(14)00218-7/rf0050
http://refhub.elsevier.com/S0163-8343(14)00218-7/rf0050
http://refhub.elsevier.com/S0163-8343(14)00218-7/rf0050
http://refhub.elsevier.com/S0163-8343(14)00218-7/rf0055
http://refhub.elsevier.com/S0163-8343(14)00218-7/rf0055
http://refhub.elsevier.com/S0163-8343(14)00218-7/rf0060
http://refhub.elsevier.com/S0163-8343(14)00218-7/rf0060
http://refhub.elsevier.com/S0163-8343(14)00218-7/rf0060
http://refhub.elsevier.com/S0163-8343(14)00218-7/rf0065
http://refhub.elsevier.com/S0163-8343(14)00218-7/rf0065
http://refhub.elsevier.com/S0163-8343(14)00218-7/rf0065
http://refhub.elsevier.com/S0163-8343(14)00218-7/rf0070
http://refhub.elsevier.com/S0163-8343(14)00218-7/rf0070
http://refhub.elsevier.com/S0163-8343(14)00218-7/rf0075
http://refhub.elsevier.com/S0163-8343(14)00218-7/rf0075
http://refhub.elsevier.com/S0163-8343(14)00218-7/rf0080
http://refhub.elsevier.com/S0163-8343(14)00218-7/rf0080
http://refhub.elsevier.com/S0163-8343(14)00218-7/rf0080
http://refhub.elsevier.com/S0163-8343(14)00218-7/rf0085
http://refhub.elsevier.com/S0163-8343(14)00218-7/rf0085
http://refhub.elsevier.com/S0163-8343(14)00218-7/rf0235
http://refhub.elsevier.com/S0163-8343(14)00218-7/rf0235
http://refhub.elsevier.com/S0163-8343(14)00218-7/rf0235
http://refhub.elsevier.com/S0163-8343(14)00218-7/rf0235
http://refhub.elsevier.com/S0163-8343(14)00218-7/rf0240
http://refhub.elsevier.com/S0163-8343(14)00218-7/rf0240
http://refhub.elsevier.com/S0163-8343(14)00218-7/rf0240


[20] TheNorwegian Directorate of Health. Code guide 2014. Collected code guide for use in
specialist health services at medical coding [Norwegian]. Available at: http://
helsedirektoratet.no/publikasjoner/regelverk-og-veiledning-for-kliniske-kodeverk-i-
spesialisthelsetjenesten-2014-kodeveiledning-2014/Publikasjoner/kodeveiledning-
2014.pdf.

[21] Hovda KE, Bjornaas MA, Skog K, Opdahl A, Drottning P, Ekeberg O, et al. Acute
poisonings treated in hospitals in Oslo: a one-year prospective study (I): pattern
of poisoning. Clin Toxicol 2008;46:35–41.

[22] World Health Organization (WHO). Young people's health— a challenge for society.
Report of a WHO Study Group on Young People and "Health for All by the Year
2000". WHO technical report series no. 731. Geneva: WHO; 2000.

[23] Pomerantz W, Gittelman M, Farris S, Frey L. Drug ingestions in children 10–14 years
old: an old problem revisited. Suicide Life Threat Behav 2009;39(4):433–9.

[24] Ministry of Health and Care Services. Act of 18 May 2001 no. 24 on personal health
data filing systems and the processing of personal health data (Personal Health Data
Filing System Act); 2001

[25] Statistics Norway. Population and population changes. Available at https://www.ssb.
no/statistikkbanken/selecttable/hovedtabellHjem.asp?KortNavnWeb=
folkendrkv&CMSSubjectArea=befolkning&PLanguage=1&checked=true; 2013.

[26] Rabe-Hesketh S, Skrondal A. Multilevel and longitudinal modeling using Stata.
Volume II: categorical responses, counts, and survival. Texas: Stata Press; 2012.

[27] Hawton K, Simkin S, Deeks J, Cooper J, Johnston A, Waters K, et al. UK legislation on
analgesic packs: before and after study of long term effect on poisonings. BMJ 2004;
329(7474):1076 [Epub 2004 Oct 29].

[28] Andrew E, Tellerup M, Termälä AM, Jacobsen P, Gudjonsdottir GA. Poisonings in the
Nordic countries in 2007: a 5-year epidemiological follow-up. Clin Toxicol (Phila)
2008;46(4):310–3.

[29] Michel K, Ballinari P, Bille-Brahe U, Bjerke T, Crepet P, De Leo D, et al. Methods used
for parasuicide: results of the WHO/EURO Multicentre Study on Parasuicide. Soc
Psychiatry Psychiatr Epidemiol 2000;35(4):156–63.

[30] Ystgaard M, Arensman E, Hawton K, Madge N, van Heeringen K, Hewitt A, et al.
Deliberate self-harm in adolescents: comparison between those who receive help
following self-harm and those who do not. J Adolesc 2009;32:875–91.

[31] Tobi H, Meijer WM, Tuinstra J, de Jong-van den Berg LTW. Socio-economic differ-
ences in prescription and OTC drug use in Dutch adolescents. Pharm World Sci
2003;25(5):203–6.

[32] Bridge JA, Goldstein TR, Brent DA. Adolescent suicide and suicidal behavior. J Child
Psychol Psychiatry 2006;47(3–4):372–94.

[33] Fortune S, Sinclair J, Hawton K. Help-seeking before and after episodes of self-harm:
a descriptive study in school pupils in England. BMC Public Health 2008;8:369.
http://dx.doi.org/10.1186/1471-2458-8-369.

[34] Hankin BL, Abramson LY. Development of gender differences in depression: an elabo-
rated cognitive vulnerability–transactional stress theory. Psychol Bull 2001;127(6):
773–96.

[35] Kidd S,Henrich CC, BrookmeyerKA, Davidson L, King RA, ShaharG. The social context
of adolescent suicide attempts: interactive effects of parent, peer, and school social
relations. Suicide Life Threat Behav 2006;36(4):386–95.

[36] Kerr DC, Preuss LJ, King CA. Suicidal adolescents' social support from family and
peers: gender-specific associations with psychopathology. J Abnorm Child Psychol
2006;34(1):103–14.

[37] Moskos MA, Olson L, Halbern SR, Gray D. Utah youth suicide study: barriers to
mental health treatment for adolescents. Suicide Life Threat Behav 2007;37
(2):179–86.

[38] Hawton K, Fagg J. Deliberate self-poisoning and self-injury in adolescents. A study of
characteristics and trends in Oxford, 1976–89. Br J Psychiatry 1992;161:816–23.

[39] Thomas SH, Lewis S, Bevan L, Bhattacharyya S, Bramble MG, Chew K, et al. Factors
affecting hospital admission and length of stay of poisoned patients in the North
East of England. Hum Exp Toxicol 1996;15(11):915–9.

[40] KerfootM, Dyer E, HarringtonV,WoodhamA,Harrington R. Correlates and short-term
course of self-poisoning in adolescents. Br J Psychiatry 1996;168(1):38–42.

[41] Sellar C, Goldacre MJ, Hawton K. Reliability of routine hospital data on poisoning as
measures of deliberate self poisoning in adolescents. J Epidemiol Community Health
1990;44(4):313–5.

[42] Kapur N, Cooper J, Hiroeh U, May C, Appleby L, House A. Emergency department
management and outcome for self-poisoning: a cohort study. Gen Hosp Psychiatry
2004;26(1):36–41.

[43] Townsend E, Hawton K, Harris L, Bale E, Bond A. Substances used in deliberate
self-poisoning 1985–1997: trends and associations with age, gender, repetition
and suicide intent. Soc Psychiatry Psychiatr Epidemiol 2001;36:228–34.

[44] Rafnsson SB, Oliver JJ, Elton RA, Bateman DN. Poison admissions in Edinburgh
1981–2001: agent trends and predictors of hospital readmissions. Hum Exp Toxicol
2007;26:49–57.

[45] Hawton K, Saunders S, Topiwala A, Haw C. Psychiatric disorders in patients
presenting to hospital following self-harm: a systematic review. J Affect
Disord 2010;151(3):821–30. http://dx.doi.org/10.1016/j.jad.2013.08.020.

[46] Kapur N, Steeg S, Webb R, Haigh M, Hawton K, et al. Does clinical management im-
prove outcomes following self-harm? Results from the Multicentre Study of Self-
Harm in England. PLoS ONE 2013;8(8):e70434. http://dx.doi.org/10.1371/journal.
pone.0070434.

[47] Brent DA, McMakin DL, Kennard B, Goldstein T, Mayes TL, Douaihy AB. Protecting
adolescents from self-harm: a critical review of intervention studies. J Am Acad
Child Adolesc Psychiatry 2013;52(12):1260–71.

[48] Mann JJ, Apter A, Bertolote J, Beutrais A, Currier D, Haas A, et al. Suicide prevention
strategies. A systematic review. JAMA 2005;294(16):2064–74.

[49] Parellada M, Saiz P, Moreno D, Vidal J, Llorente C, Alvarez M, et al. Is attempted
suicide different in adolescents and adults? Psychiatry Res 2008;157(1–3):131–7.

[50] Rathus JH, Miller AL. Dialectical behavior therapy adapted for suicidal adolescents.
Suicide Life Threat Behav 2002;32(2):146–57.

[51] Mehlum L, Tørmoen AJ, Ramberg M, Haga E, Diep LM, Laberg S, et al. Dialectical
behavior therapy for adolescents with repeated suicidal and self-harming behavior:
a randomized trial. J Am Acad Child Adolesc Psychiatry 2014. http://dx.doi.org/10.
1016/j.jaac.2014.7.003 [in press].

[52] Rossouw TI, Fonagy P. Mentalization-based treatment for self-harm in adolescents: a
randomized controlled trial. J Am Acad Child Adolesc Psychiatry 2012;51(12):304–13.

715E.A. Fadum et al. / General Hospital Psychiatry 36 (2014) 709–715

http://helsedirektoratet.no/publikasjoner/regelverk-og-veiledning-for-kliniske-kodeverk-i-spesialisthelsetjenesten-2014-kodeveiledning-2014/Publikasjoner/kodeveiledning-2014.pdf
http://helsedirektoratet.no/publikasjoner/regelverk-og-veiledning-for-kliniske-kodeverk-i-spesialisthelsetjenesten-2014-kodeveiledning-2014/Publikasjoner/kodeveiledning-2014.pdf
http://helsedirektoratet.no/publikasjoner/regelverk-og-veiledning-for-kliniske-kodeverk-i-spesialisthelsetjenesten-2014-kodeveiledning-2014/Publikasjoner/kodeveiledning-2014.pdf
http://helsedirektoratet.no/publikasjoner/regelverk-og-veiledning-for-kliniske-kodeverk-i-spesialisthelsetjenesten-2014-kodeveiledning-2014/Publikasjoner/kodeveiledning-2014.pdf
http://refhub.elsevier.com/S0163-8343(14)00218-7/rf0095
http://refhub.elsevier.com/S0163-8343(14)00218-7/rf0095
http://refhub.elsevier.com/S0163-8343(14)00218-7/rf0095
http://refhub.elsevier.com/S0163-8343(14)00218-7/rf0250
http://refhub.elsevier.com/S0163-8343(14)00218-7/rf0250
http://refhub.elsevier.com/S0163-8343(14)00218-7/rf0250
http://refhub.elsevier.com/S0163-8343(14)00218-7/rf0100
http://refhub.elsevier.com/S0163-8343(14)00218-7/rf0100
https://www.ssb.no/statistikkbanken/selecttable/hovedtabellHjem.asp?KortNavnWeb=folkendrkv&CMSSubjectArea=befolkning&PLanguage=1&checked=true
https://www.ssb.no/statistikkbanken/selecttable/hovedtabellHjem.asp?KortNavnWeb=folkendrkv&CMSSubjectArea=befolkning&PLanguage=1&checked=true
https://www.ssb.no/statistikkbanken/selecttable/hovedtabellHjem.asp?KortNavnWeb=folkendrkv&CMSSubjectArea=befolkning&PLanguage=1&checked=true
http://refhub.elsevier.com/S0163-8343(14)00218-7/rf0265
http://refhub.elsevier.com/S0163-8343(14)00218-7/rf0265
http://refhub.elsevier.com/S0163-8343(14)00218-7/rf0270
http://refhub.elsevier.com/S0163-8343(14)00218-7/rf0270
http://refhub.elsevier.com/S0163-8343(14)00218-7/rf0270
http://refhub.elsevier.com/S0163-8343(14)00218-7/rf0115
http://refhub.elsevier.com/S0163-8343(14)00218-7/rf0115
http://refhub.elsevier.com/S0163-8343(14)00218-7/rf0115
http://refhub.elsevier.com/S0163-8343(14)00218-7/rf0120
http://refhub.elsevier.com/S0163-8343(14)00218-7/rf0120
http://refhub.elsevier.com/S0163-8343(14)00218-7/rf0120
http://refhub.elsevier.com/S0163-8343(14)00218-7/rf0125
http://refhub.elsevier.com/S0163-8343(14)00218-7/rf0125
http://refhub.elsevier.com/S0163-8343(14)00218-7/rf0125
http://refhub.elsevier.com/S0163-8343(14)00218-7/rf0275
http://refhub.elsevier.com/S0163-8343(14)00218-7/rf0275
http://refhub.elsevier.com/S0163-8343(14)00218-7/rf0275
http://refhub.elsevier.com/S0163-8343(14)00218-7/rf0135
http://refhub.elsevier.com/S0163-8343(14)00218-7/rf0135
http://dx.doi.org/10.1186/1471-2458-8-369
http://dx.doi.org/10.1186/1471-2458-8-369
http://refhub.elsevier.com/S0163-8343(14)00218-7/rf0145
http://refhub.elsevier.com/S0163-8343(14)00218-7/rf0145
http://refhub.elsevier.com/S0163-8343(14)00218-7/rf0145
http://refhub.elsevier.com/S0163-8343(14)00218-7/rf0150
http://refhub.elsevier.com/S0163-8343(14)00218-7/rf0150
http://refhub.elsevier.com/S0163-8343(14)00218-7/rf0150
http://refhub.elsevier.com/S0163-8343(14)00218-7/rf0155
http://refhub.elsevier.com/S0163-8343(14)00218-7/rf0155
http://refhub.elsevier.com/S0163-8343(14)00218-7/rf0155
http://refhub.elsevier.com/S0163-8343(14)00218-7/rf0160
http://refhub.elsevier.com/S0163-8343(14)00218-7/rf0160
http://refhub.elsevier.com/S0163-8343(14)00218-7/rf0160
http://refhub.elsevier.com/S0163-8343(14)00218-7/rf0165
http://refhub.elsevier.com/S0163-8343(14)00218-7/rf0165
http://refhub.elsevier.com/S0163-8343(14)00218-7/rf0170
http://refhub.elsevier.com/S0163-8343(14)00218-7/rf0170
http://refhub.elsevier.com/S0163-8343(14)00218-7/rf0170
http://refhub.elsevier.com/S0163-8343(14)00218-7/rf0175
http://refhub.elsevier.com/S0163-8343(14)00218-7/rf0175
http://refhub.elsevier.com/S0163-8343(14)00218-7/rf0180
http://refhub.elsevier.com/S0163-8343(14)00218-7/rf0180
http://refhub.elsevier.com/S0163-8343(14)00218-7/rf0180
http://refhub.elsevier.com/S0163-8343(14)00218-7/rf0185
http://refhub.elsevier.com/S0163-8343(14)00218-7/rf0185
http://refhub.elsevier.com/S0163-8343(14)00218-7/rf0185
http://refhub.elsevier.com/S0163-8343(14)00218-7/rf0190
http://refhub.elsevier.com/S0163-8343(14)00218-7/rf0190
http://refhub.elsevier.com/S0163-8343(14)00218-7/rf0190
http://refhub.elsevier.com/S0163-8343(14)00218-7/rf0195
http://refhub.elsevier.com/S0163-8343(14)00218-7/rf0195
http://refhub.elsevier.com/S0163-8343(14)00218-7/rf0195
http://dx.doi.org/10.1016/j.jad.2013.08.020
http://dx.doi.org/10.1016/j.jad.2013.08.020
http://dx.doi.org/10.1371/journal.pone.0070434
http://dx.doi.org/10.1371/journal.pone.0070434
http://refhub.elsevier.com/S0163-8343(14)00218-7/rf0205
http://refhub.elsevier.com/S0163-8343(14)00218-7/rf0205
http://refhub.elsevier.com/S0163-8343(14)00218-7/rf0205
http://refhub.elsevier.com/S0163-8343(14)00218-7/rf0210
http://refhub.elsevier.com/S0163-8343(14)00218-7/rf0210
http://refhub.elsevier.com/S0163-8343(14)00218-7/rf0215
http://refhub.elsevier.com/S0163-8343(14)00218-7/rf0215
http://refhub.elsevier.com/S0163-8343(14)00218-7/rf0220
http://refhub.elsevier.com/S0163-8343(14)00218-7/rf0220
http://dx.doi.org/10.1016/j.jaac.2014.7.003
http://dx.doi.org/10.1016/j.jaac.2014.7.003
http://dx.doi.org/10.1016/j.jaac.2014.7.003
http://refhub.elsevier.com/S0163-8343(14)00218-7/rf0230
http://refhub.elsevier.com/S0163-8343(14)00218-7/rf0230

