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Objectives: The use of electroconvulsive therapy (ECT) varies across
countries. The aim of this study was to describe and explore the use of
ECT in Sweden in 2013.
Methods: The Swedish mandatory patient register of the National Board
of Health and Welfare includes information on diagnoses and treatments,
including ECT. All 56 hospitals that provide ECT in Sweden also report
to the nonmandatory national quality register for ECT, which contains
information on patient and treatment characteristics. In this study, we
combined data from both registers. In addition, all hospitals responded
to a survey concerning equipment and organization of ECT.
Results: We identified 3972 unique patients who received ECT in
Sweden in 2013. This translates into 41 ECT-treated individuals per
100,000 inhabitants. Of these patients, 85% opted to participate in the
quality register. The median age was 55 years (range, 15–94 years),
and 63% were women. The indication was depression in 78% of the
treatment series. Of 4 711 hospitalized patients with severe depression,
38% received ECT. The median number of treatments per index series
was 7. Unilateral treatment was used in 86% of the series.
Conclusions: In Sweden, ECT is used at a relatively high rate as com-
pared with other western countries, and the rate was unchanged from
the last survey in 1975. However, there is room for improvement in the
specificity of use and availability of ECT for disorders where ECT is con-
sidered a first-line treatment.
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E lectroconvulsive therapy (ECT) is an established and effective
treatment for severe affective disorders and is used worldwide.1

Mandatory reporting and ECT registers covering entire countries
are sparse, and data on the use and practice of ECT are mostly
based on occasional national surveys. In a recent systematic
overview of ECTworldwide, Leiknes et al2 showed a large global
variation in the indications, treatment techniques, and availabil-
ity of ECT. In western countries, the patients tended to be older
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women with depression, in contrast to Asian countries where
the patients tended to be younger men with schizophrenia. Bilateral
electrode placement was more common than unilateral electrode
placement, but in Europe and Australia/New Zealand, unilateral
electrode placement was preferred. Brief-pulse modified ECTwas
most common, but sine-wave and unmodified ECTwere still in
use. General trends were that within countries there were only
a few institutions providing ECT, training was inadequate, and
guidelines were not followed. The availability in terms of treated
person rate varied from 1.1 to 54 per 100,000. Legal require-
ments and consent procedures also varied across countries.2,3

In European countries except Sweden, Finland, Denmark, and
Slovakia, written consent is necessary.3

The Swedish National Board of Health and Welfare estimated
the use of ECT in Sweden in 2010 to be 36.7 per 100 000,4 but
the use and practice of ECT in Sweden has not been systemati-
cally investigated since 1975, when 3482 patients (42 per 100,000)
received ECT.5

The aim of this study was to explore and describe the use
of ECT in Sweden in 2013, using data from a national mandatory
reporting register, a national quality register for ECT, and a survey.
MATERIALS AND METHODS
All Swedish hospitals report to the mandatory patient regis-

ter of the National Board of Health and Welfare. The register
includes information on diagnosis and treatment (including treat-
ment with ECT) and is organized according to personal identifica-
tion number.

In 2008, a regional ECT register was started in 3 counties
in Sweden. The National Board of Health and Welfare and the
Swedish Psychiatric Association considered it important to docu-
ment the use of ECT in Sweden in more detail, and in 2011, the
regional register was expanded to a national quality register with
support from the Swedish Association of Local Authorities and
Regions. One of the aims of the national quality register for ECT
is to enable monitoring of the Swedish clinical guidelines for
ECT issued in 2014.6 The register holds detailed information on
the patient characteristics, severity of symptoms, indications for
therapy, electrical stimulus and seizures, course of treatment, phar-
macotherapy (including the post-ECT medication used to reduce
the risk of relapse), and side effects. The register is used for both
quality assurance and for research. It is a nonmandatory register,
and every patient has the option of declining participation. All
56 hospitals that provided ECT in Sweden reported to the non-
mandatory national quality register for ECT in 2013. In addition,
a questionnaire was sent out to all hospitals providing ECT to
survey the apparatus used and the organization.

Information from the mandatory patient register and the na-
tional quality register for ECT was combined to identify all pa-
tients treated with ECT in Sweden in 2013. SPSS version 21
(SPSS Inc., Chicago, IL) was used for the statistical analyses.
The Regional Ethical Vetting Board in Uppsala approved this
study. The patients were informed about the quality register and
had the option to decline participation.
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RESULTS

Treatment Rate and Demographics of the
ECT Population

In total, 3972 patients were identified that had received ECT
in Sweden in 2013. The population of Sweden was 9,644,864
inhabitants in December 2013, according to Statistics Sweden.
This means that 41 inhabitants per 100,000 were treated with ECT.
The proportion ranged from 26 per 100,000 to 62 per 100,000
across the different counties in Sweden (Fig. 1). The proportion
varied from 0 per 100,000 in persons aged younger than 14 years
to 77 per 100,000 in persons aged 75 to 84 years (Fig. 2).

Of the patients treated with ECT in Sweden in 2013, 85%
opted to participate in the national quality register. The register
contained 3246 patients that received a total of 35,875 ECT ses-
sions divided into 3746 index series and 738 continuation series.
The median age of these patients was 55 years (range, 15–94 years),
and 63% were women. Six patients were below 18 years of age,
and 20 patients were older than 90 years.

Diagnostic Indications
The indications reported to the quality register that conform

to the Swedish clinical guidelines for ECT are listed in Table 1.
In 20% (894/4484) of the treatment series, the indication for
ECTwas not listed in clinical guidelines. The most common indi-
cations in this group were affective disorders not otherwise spec-
ified (433/894). Obsessive-compulsive disorder (19 treatment
series), anxiety disorders (17 treatment series), and borderline per-
sonality disorder (13 treatment series) were the most common
indications for ECT that are not recommended by the Swedish
clinical guidelines.

Of 4711 hospitalized patients that were treated for severe de-
pression in 2013 according to the mandatory register, 38% re-
ceived ECT. The proportion of severely depressed inpatients that
received ECTwas higher among women (1105/2771; 40%) than
men (661/1940; 34%). According to the Swedish clinical guide-
lines for ECT, ECT is the first-line treatment for catatonia, cycloid
FIGURE 1. The number of ECT-treated patients per 100 000 inhabitants
The counties are represented by their official county letter. Key: AB: Stoc
Norrbotten County Council, C: Uppsala County Council, D: Sörmland Co
G: Region Kronoberg, H: Kalmar County Council, I: Region Gotland, K: B
O: Region Västra Götaland, S: Värmland County Council, T: Region Öreb
Council, X: Region Gävleborg, Y: Västernorrland County Council, Z: Reg
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psychosis, psychotic depressions, puerperal psychosis, andmalig-
nant neuroleptic syndrome. In 2013, there were 1694 inpatients
with one of these diagnoses, and 38% of these received ECT. This
proportion was higher among women (417/1028; 41%) than men
(233/666; 35%). Of 29 inpatients younger than 18 years with one
of these diagnoses, three received ECT (10%).
ECT Practice Parameters
The median number of treatments per index series was

seven (interquartile range, 6–9) (reported in all treatment series).
Electrode placement was reported in all index series. Unilateral
treatment was used in 86% of the treatment series, bitemporal
treatment in 11%, and bifrontal treatment in 3%. Of the patients
in the quality register, 11% went on to receive outpatient continu-
ation ECT after their index series.

MECTA devices (MECTA Corp, Lake Oswego, OR) were
used in 44 hospitals (79%), and Thymatron devices (Somatic,
LLC, Lake Bluff, IL) were used in the remaining 12 hospitals
(21%). The stimulus parameters for the electrical stimulus at first
ECT were reported to the register in 2263/3746 (60%) of index
series. The median stimulus was as follows: pulse width, 0.5 ms;
frequency, 70 Hz; duration, 7.5 s; current, 800 mA; and charge,
358 mC. In Sweden, the apparatus for ECT can deliver higher
charges than the apparatus permitted in the United States. In 13%
of the treatment series, the charge was greater than 576 mC. The
median duration of the epileptic seizure as measured with electro-
encephalogram was 36 s (reported in 2155/3746 index series).
Anesthesia
Anesthesia was provided by an anesthesiologist in 41% of

the hospitals and by an anesthesia nurse in 24% of the hospitals,
according to the survey. In the remaining hospitals, anesthesiolo-
gists and anesthesia nurses alternated. Propofol was used in 23%
of the treatment series (median dosage, 100 mg), and pentobarbi-
tal was used in the remaining 77% (median dosage, 300 mg)
(doses reported in 2361/3746 index series).
in different counties in Sweden. Sweden as a whole is shown in black.
kholm County Council, AC: Västerbotten County Council, BD:
unty Council, E: Region Östergötland, F: Region Jönköping County,
lekinge County Council, M: Region Skåne, N: Region Halland,
ro County, U: Västmanland County Council, W: Dalarna County
ion Jämtland Härjedalen.
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FIGURE 2. The number of ECT-treated patients per 100,000 inhabitants in different age groups in Sweden.
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Organization
According to the survey, all hospitals provided ECT for

outpatients, and all hospitals except two provided ECT for inpa-
tients. A few persons alternated to deliver the electrical stimulus
in each of the 56 hospitals, and they had various levels of training.
Psychiatrists participated in delivering ECT in 21 hospitals, anes-
thesiologists participated in 2 hospitals, psychiatric residents par-
ticipated in 11 hospitals, nurses participated in 49 hospitals, and
nursing assistants (unlicensed assistant personnel) participated in
20 hospitals.

Legal Requirements and Consent
Before ECTwas delivered, patients were provided with writ-

ten and oral information on the treatment options and their bene-
fits and risks. Verbal consent is standard for ECT and surgical
procedures in Sweden. In the patient’s chart, the psychiatrist noted
TABLE 1. Indications for ECT That Conform to the Swedish Clinical

ICD 10 Code Indicatio

F322, F332 Unipolar severe depressive episode without psych
F321, F331 Unipolar moderate depressive episode
F323, F333 Unipolar severe depressive episode with psycho
F314 Bipolar affective disorder, current episode severe
F313 Bipolar affective disorder, current episode mild or
F25.0-9 Schizoaffective disorder
F20.0-9 Schizophrenia
F315 Bipolar affective disorder, current episode seve
F301, F311 Mania without psychotic symptoms
F302, F312 Mania with psychotic symptoms
F230 Acute polymorphic psychotic disorder without
F531 Puerperal psychosis
F061 Catatonic disorder due to known physiological
F530 Puerperal depression
F063 Mood disorder due to known physiological condit
G209 Parkinson’s disease
G210 Malignant neuroleptic syndrome

First-line Indications in Bold.

© 2015 Wolters Kluwer Health, Inc. All rights reserved
when information was provided and the patient’s attitude toward
ECT. It is possible to administer ECT to a patient that has not
consented if the patient is treated under the Swedish act on com-
pulsory psychiatric care. Patients qualify for the Swedish act
on compulsory psychiatric care if 2 physicians confirm that the
patient has a severe mental disorder and an indispensable need
for psychiatric care and the patient does not consent to the psychi-
atric care. Less than 15% of the patients that received ECT in
Sweden in 2013 were treated under the Swedish act on compul-
sory psychiatric care.
DISCUSSION
This is the first systematic study of the use and practice of

ECT in Sweden since 1975. We found that the proportion of the
population of Sweden that received ECTwas nearly the same in
2013 (41 per 100,000) as in 1975 (42 per 100,000).5 Thus, despite
Guidelines

n
No. (Percent) of
Treatment Series

otic symptoms 1 268 (28.3%)
671 (15.0%)

tic symptoms 534 (11.9%)
depression without psychotic symptoms 352 (7.9%)
moderate depression 246 (5.5%)

175 (3.9%)
93 (2.1%)

re depression with psychotic symptoms 80 (1.8%)
56 (1.2%)
42 (0.9%)

symptoms of schizophrenia 27 (0.6%)
18 (0.4%)

condition 9 (0.2%)
6 (0.1%)

ion 5 (0.1%)
4 (0.1%)
4 (0.1%)
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the increased number of drugs used to treat severe mental illness,
ECT remains an important treatment option.

From a global perspective, Sweden has a relatively high rate
of use of ECT,2 similar to that in Belgium (41 per 100,000 inhab-
itants)7 and Australia (40–44 per 100,000 inhabitants).8,9 By con-
trast, very low rates of use have recently been reported in Croatia10

(1.3 per 100,000 inhabitants) and Ukraine.11 Higher rates
were reported in Slovakia (29 per 100,000),12 Canada (23–25
per 100,000),13 and Norway (24 per 100,000).14 The rate of
use in Germany in 2008 was 3.5 per 100,000 inhabitants and
was increasing,15 in contrast to a recent study from the United
States, where the rate of inpatient hospital care including ECT
was estimated to be 7.2 per 100,000 inhabitants and declining.16

Although it seems that Sweden has a relatively high rate of use
of ECT, we cannot exclude the possible impact of the difference
between occasional national surveys and a national mandatory
reporting system. We believe that Sweden in this aspect has a
unique opportunity to provide reliable data on the national use
of ECT.

In accordance with data from other western countries,2 we
found a predominance of women receiving ECT, and the median
age of patients receiving ECT was above middle age. Electro-
convulsive therapy is not prohibited for minors, but the treat-
ment is not recommended for children by the National Board of
Health and Welfare; our data show that there was no use of ECT
for children below the age of 15 years.

The rate of use of ECT varies between counties in Sweden;
the reasons for this difference still need to be elucidated. Regional
variation within countries has been attributed to service factors or
barriers to access as well as regional treatment traditions.13,14,17–19

Different regional treatment traditions might also influence the
within-country availability of ECT in Sweden, as might the regional
differences of availability of anesthesiologists and psychiatrists.

Depression and affective disorders were the most common
indications for ECT in Sweden in 2013, and this is in line with
the practice in the rest of Europe and in North America.2 A high
proportion of patients received ECT for indications that are in line
with clinical guidelines.6,20 However, the pattern of use revealed
in the quality register also showed that ECT is used, albeit sparsely,
in disorders where the treatment is not recommended. The guide-
lines support the use of ECT for severe and moderate depression
but not for mild depression. If the diagnosis is depression not
otherwise specified, the indication for ECT is not considered accu-
rate enough according to the Swedish clinical guidelines, pointing
to the importance of accurately selecting patients for ECT.

In addition, 62% of inpatients with a first-line indication
for ECT according to Swedish clinical guidelines did not receive
ECT. Electroconvulsive therapy is a highly effective treatment
for severe depression,21,22 is superior to pharmacological treat-
ment,22,23 and is more beneficial in psychotic depression than
in less-severe depression.24 Electroconvulsive therapy also offers
prompt and rapid symptom relief in other life-threatening disor-
ders, such as catatonic states.25 In these conditions, the patient’s
need for rapid symptom relief is obvious. In addition, there is in-
creasing evidence that structural reductions in different brain re-
gions relate to the course of illness in depression,26,27 including
the duration of each episode,28,29 emphasizing the importance
of rapid and marked symptomatic improvement. Our data show
that there is room for improvement in the availability of ECT in
Sweden, as its use was delayed in disorders where ECT is recom-
mended as a first-line treatment. In particular, 90% of adolescent
inpatients with these diagnoses did not receive ECT, indicating
that many adolescents were denied the benefit of ECT.

Written consent for ECT is common in Europe,3 but the
suggestion to standardize the consent procedure for ECT across
266 www.ectjournal.com
Europe is problematic because of different traditions between
the countries. Written consent is not used for any medical or sur-
gical procedures in Sweden, and verbal consent is standard.3 In
2014, a new law was issued in Sweden, the patient law (Patientlag
(2014:821)), relevant for all medical care, except for patients treated
under the law concerning involuntary psychiatric treatment (Lag
om psykiatrisk tvångsvård (1991:1128)). According to the patient
law, complete information to the patient is mandatory. As concerns
consent, it is said that the patients´ right to self-determination
and integrity must be respected. Furthermore, it is stated that the
medical care is not allowed to be given without the consent of
the patient. However, it is clearly stated that the consent can be
communicated in writing, orally or in some other way that indi-
cates that the patient consents to the medical care. It would sur-
prise patients if they needed to sign a form to receive ECT but
could have brain surgery or heart transplantation without signing
a consent form. Therefore, if written consent were to be required
in Sweden, only for ECT and not for other treatments, there is
a risk that mental disease and ECT would be stigmatized even
more than it is today. Moreover, in situations where the need for
ECT is most urgent, decision making and capacity to fill in forms
are often impaired. Rather, we suggest that as soon as it is possi-
ble, the patient and next of kin should be invited to participate
in decisions regarding adjustments to optimize treatment benefit.

In most countries, ECT is provided by a psychiatrist. In
Sweden, only psychiatrists can prescribe ECT, but the ECT was
often delivered by a nurse or even nursing assistant, and psychia-
trists participated in the delivery of ECT in a minority of hospitals.
There are no national regulations concerning the qualifications
of the personnel delivering ECT. Most nurses and nursing assis-
tants that deliver ECT have only a few days of training on the
theoretical background and practice of ECT. We as authors do
not support the delegation of ECT to unlicensed assistant person-
nel and recommend that Swedish psychiatrists become more in-
volved in the delivery of ECT. However, as the praxis differs in
different parts of Sweden, we intend to use the quality register to
compare the outcome, the side effects and the complications of
ECT delivered by psychiatrists with ECT delivered by nurses or
nursing assistants.
CONCLUSIONS
This is the first study of the use of ECT in Sweden since

1975. We found that, in Sweden, ECT is used more often than it
is used in most other western countries and that the treatment
rate was unchanged since the last survey in 1975. The selection
of patients for ECT and the treatment technique was similar to
that in other western countries, but the consent procedure and
the involvement of nurses and nursing assistants in the delivery
of ECT differentiate Sweden from most other countries. We also
conclude that there is room for improvement in the specificity
of use and availability of ECT in disorders where ECT is consid-
ered a first-line treatment.
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