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Background: Today, Electroconvulsive Therapy (ECT) is used to manage many psychiatric 
illnesses. Although this treatment is safe and effective, sometimes it may cause frequent, short-term 
complications. 

Objectives: We investigated ECT-related side effects in the recovery ward of an academic hospital 
in Iran.

Materials & Methods: This cross-sectional study was conducted at Shafa Hospital on 235 patients. 
During the procedure, patients were monitored by electrocardiography, pulse oximetry, and non-
invasive blood pressure measurements. General anesthesia induction was performed by propofol 
1-1.5 mg/kg followed by succinylcholine 0.5 mg/kg as a muscle relaxant. Airway control was 
maintained by mask ventilation. After short hyperventilation, an electrical current was delivered to 
the brain through two electrodes placed bilaterally on the temporal region, resulting in a seizure that 
lasted between 20 to 60 seconds. A questionnaire, including demographic information and possible 
complications, was filled out in the recovery ward. Data were analyzed an reported by frequency 
reporting and t-test in SPSS software V. 20.

Results: Among 235 cases, 160 (68.1%) had at least one complication. A total of 53 patients (22.6%) 
reported myalgia which was significantly higher in the male gender. Also, 89 patients (37.9%) 
reported headache, 15 (6.4%) nausea, 7 (3%) shivering, and 84 (35.5%) pain at the injection site. 
Male gender and younger people were more prone to myalgia.

Conclusion: We found that headache, myalgia, and pain in the injection site were the main patients’ 
reported complaints after ECT. 
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Introduction

lectroconvulsive Therapy (ECT) is used 
to manage a wide variety of psychiatric 
diseases, including major depression, 
mania, and schizophrenia [1-5]. It is also 
surviving for patients who cannot tol-

erate drug side effects, treatment-resistant cases, and 
emergency conditions such as suicide, catatonia, and 
neuroleptic malignant syndrome when a prompt thera-
peutic response is crucial [2, 6]. It is a safe and effective 
treatment modality in both inpatients and outpatients 
settings. The mortality rate of ECT is low and reported 
as two deaths per 100000 cases [7]. Since ECT is per-
formed under general anesthesia, it is more easily ac-
ceptable [8]. However, ECT-related side effects should 
be considered. Studies have shown that these patients 
might be affected by hemodynamic fluctuations due 
to vagal tone activity before the seizure and increased 
sympatric tone after the seizure, which results in bra-
dycardia followed by tachycardia and hypertension 
[9, 10]. Other side effects include headache, myalgia, 
memory loss, delirium, nausea, dizziness, confusion, 
fatigue, dry mouth, numbness, and falling among old 
patients (frequency reported) [10, 11].

Succinylcholine-related complications should be con-
sidered as well. However, it is thought that the majority 
of these symptoms might not be due to ECT, rather to 
their medications or underlying diseases [12, 13]. Al-
though most of these side effects are transient and minor, 
if not controlled well, they may affect the patient’s toler-
ance to continue and finish the treatment course [14, 15]. 
Despite several advantages, side effects, stigma, poor 
knowledge, and attitude around ECT are the main barri-
ers to the use and acceptance of ECT [14]. For example, 
patients who experience a severe headache following the 
ECT administration may refuse to follow and complete 
all ECT sessions [15]. Therefore to reduce patients’ suf-
fering and help them better accept this procedure, be-
sides improving their general view toward ECT and 
promoting public information, its side effects must be 
well identified and managed as well. A few studies have 
focused on this topic, but their results could not be gen-
eralized due to the study differences in patients’ charac-
teristics, anesthesia methods, and so on. This survey was 
conducted to identify and focus on the major ECT side 

effects among our psychiatric patients in Shafa Hospital 
as an academic, referral, and the main center for all types 
of psychiatric diseases.

Materials and Methods

This cross-sectional study took place in Shafa Aca-
demic Hospital affiliated to Guilan University of Medi-
cal Sciences (GUMS). The inclusion criterion was the 
patients referred in Spring and Autumn 2019 on 235 
patients who were referred in that period for ECT. ECT 
was administrated in a dedicated suite and under the 
supervision of the ECT team consisting of a psychiat-
ric, an anesthesiologist, and a trained nurse. All patients 
underwent anesthesia visits before scheduling for ECT. 
This evaluation included a medical history and labora-
tory tests review, and a physical examination. The en-
ergy levels for ECT administration were selected based 
on seizure threshold which was related to age, gender, 
and underlying disease, so it varied from one patient to 
another [14]. 

After the permission, informed written consent was ob-
tained and admitted cases for ECT were enrolled in the 
survey. If patients had the insight to give the informed 
consent it would be obtained from them otherwise like 
psychotic cases a relative who could legally give it was 
asked for. During the procedure, the patients underwent 
standard monitoring by electrocardiography, pulse ox-
imetry, and non-invasive blood pressure measurements. 
Then propofol 1-1.5 mg/kg followed by succinylcholine 
0.5 mg/kg as a muscle relaxant was administrated. Air-
way control was maintained by mask ventilation. After 
a short period of hyperventilation, an electrical current 
was delivered to the brain through two electrodes placed 
bilaterally over the temporal region resulting in a seizure 
that lasted between 20 to 60 seconds. 

A questionnaire consists of demographic data and com-
plications in the recovery ward was filled out by a nurse 
who was not engaged in the survey process. Data were 
analyzed an reported by frequency reporting and T-test 
in SPSS software V. 20.

E
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● Headache, myalgia, and pain in the injection site were the main patients’ complaints after electroconvulsive therapy.
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Results 

During the study period, a total of 235 patients were 
evaluated. Patients’ demographic data are presented in 
Table 1. The underlying psychiatric disease was hetero-
geneous, including bipolar, psychosis, major depres-
sion, and anxiety disorders. Among them, 160 (68.1%) 
had at least one complication. A total of 53 patients 
(22.6%) reported myalgia. Also, 89 patients (37.9%) 
had a headache, 15 (6.4%) nausea, 7 (3%) shivering, and 
84 (35.5%) pain in the injection site. Male gender and 
younger people were more prone to myalgia. The cor-
relation between age, gender, and patients complaints in 
the recovery ward is presented in Tables 2 and 3.

Discussion

This study revealed that headache, myalgia, and pro-
pofol injection pain were the main side effects of ECT 
during the recovery period. In line with this paper, stud-
ies have reported that 48% to 85% of patients experi-
ence post ECT headache [16]. The pathophysiological 
mechanism is not well known, but it is postulated that 
vasodilation contraction of temporalis and masseter 
muscles, alternations of serotonergic neurotransmission 
in the brain, trigger this kind of headache [17, 18]. The 
incidence of headache seems to be different among stud-
ies. This may be explained by different times of pain as-
sessment. Sometimes this symptom is not experienced 

Table 1. Patients’ demographic characteristics (N=235)

No. (%)Variables

118 (50.2)Female
Gender

117 (49.8)Male

113 (48.1)> 40

Age (y) 57 (24.3)41-50

65 (27.7)< 50

20-68 (11.54 ±41.89)Age (y) (Mean±SD)

39 (16.6)Illiterate

Education
65 (27.7)Elementary education

104 (44.3)Diploma

27 (11.5)Academic

211 (89.8)Inpatient
Type of referral

24 (10.2)Outpatient

Table 2. Frequency of distribution of patients’ complaints in the recovery ward regarding gender

Sig. (P)
No. (%)

Complications in Recovery
TotalMaleFemale

0.04160 (68.1)87 (74.4)73 (61.9) Complications in recovery

0.85389 (37.9)45 (38.5)44 (37.3)Headache

0.17715 (6.4)10 (8.5)5 (4.2)Vomiting

0.000153 (22.6)47 (40.2)6 (5.1)Myalgia

0.0667 (3)6 (5.1)1 (0.8)Shivering

0.03384 (35.5)34 (29.1)50 (42.4)Pain at the injection site
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in the recovery ward [14]. It is indicated that these un-
desirable side effects are presented within the first hours 
after ECT [19]. Haghighi et al. reported that 21.6% of 
the patients complained of headaches after 6 hours [20] 
while Isura et al. reported it as 71.4% during the first 2 
hours [21]. Confirming the importance of the time of pa-
tients’ evaluation, in Saricicek et al. study, the incidence 
of headache and myalgia significantly diminished 12 and 
24 hours post ECT comparing to the first 2 hours as the 
first measurement time point [22]. 

The case selection pattern was also different among 
studies, our cases were heterogeneous which was differ-
ent from Rajapakse et al. who only selected patients with 
major depression [21]. In our study, male gender and 
younger age were identified as predictors for myalgia. 
However, this correlation was not found for underlying 
diseases and medical comorbidities. Besides, the head-
ache was significantly more common among people un-
der 45 years old. Myalgia was identified as the second 
patients’ complaint after ECT. We suppose that it was 
underreported in this studybecause the patients were as-
sessed in the recovery ward immediately after regaining 
consciousness. They may have complained of myalgia 
during the next hours. 

A positive correlation was found regarding myalgia 
and male gender and age under 45. Dinwiddie et al. in-
dicated that myalgia was more common among patients 
younger than 45 years old which was similar to our re-
sults [14]. Post ECT myalgia is a well-known adverse 
effect of the procedure. There is not enough evidence to 
know the real prevalence of myalgia. Its occurrence and 
severity depend on the used anesthetic agents and the 

technique. Limited literature has focused on the subject. 
As clinical evidence indicates that post ECT myalgia is 
partly due to succinylcholine, it is claimed that myalgia 
is the result of muscle damage due to succinylcholine 
fasciculation [23]. 

In contrast to available literature, Markowitz et al. re-
ported that the major patients’ complaints were nausea 
and headache (as high as 45%) [24]. On the whole, ECT 
side effects are among the main barriers for patients to 
complete the ECT sessions. On the other hand, simple, 
safe, and effective strategies are available to manage 
these complications. For example, post-ECT headache 
can be treated by ketorolac acetaminophen, ibuprofen. 
Moreover, studies have reported promising results by 
prophylactic use of ibuprofen 600 mg, and also intrana-
sal sumatriptan [21]. Furthermore, to reduce or prevent 
myalgia, simple and safe strategies such as a low dose 
of succinylcholine before the main dosage can reduce 
the fasciculation severity. Low doses of non-depolar-
izing muscle relaxants could also be effective. Pain on 
the injection site as the other major side effect can make 
anesthesia an unpleasant experience. However, it could 
also be easily prevented by several modalities. Even low 
doses of propofol before administrating the main dose 
could alleviate the pain by desensitization mechanism 
which was well discussed in the current literature [25]. 
So it is strongly recommended that ECT guidelines be 
revised, to control these adverse effects with a preven-
tive approach. 

The strength of our study was that we evaluated more 
side effects among ECT patients, while current literature 
has only focused on two common adverse effects such as 

Table 3. Frequency of distribution of patients’ complaints in the recovery ward regarding age

Sig. (P)
No. (%)

Complications in Recovery
Total< 5041-50> 40

0.002160 (68.1)24 (52.3)38 (66.7)88 (77.9)Complications in recovery

0.04289 (37.9)17 (26.2)21 (26.8)51 (45.1)Headache

0.01515 (6.4)0 (0)6 (10.5)9 (8)Vomiting

0.000153 (22.6)1 (1.5)15 (26.3)27 (32.7)Myalgia

0.2477 (3)0 (0)2 (3.5)5 (4.4)Shivering

0.30484 (35.7)23 (35.4)25 (43.9)26 (31.9)Pain at the injection site
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headache and myalgia. Although our results confirmed 
the same two main ECT side effects as well. The signifi-
cant finding of this work was that in spite of the avail-
able studies indicating these adverse side effects, they 
still remain as suffering conditions for these patients. In 
other words, as a big concern, the clinical usage of the 
findings of previous studies is not promising considering 
that the mentioned side effects still frequently occur in 
an academic and referral hospital. It is crucial that more 
attention be paid to the practical aspect of our research. 

Conclusion

Supporting the findings of some previous studies, 
headache, myalgia, and pain in the injection site were 
the main complaints reported by the ECT patients. How-
ever, the disappointing conclusion could be the fact that 
enough attention has not been paid to the practical aspect 
of the previous research in routine clinical practice. It is 
strongly recommended that ECT guidelines be revised to 
control these adverse effects with a preventive approach. 
Preventive strategies for headache, myalgia, and propo-
fol injection pain are recommended for routine practice. 
As the next steps, we welcome future well-planned clini-
cal trials with larger sample size and longer follow up 
durations to develop the optimal therapeutic and preven-
tive strategies to solve these complaints and help the pa-
tients to have a better attitude toward ECT and complete 
the subsequent sessions.

Our evaluation was restricted to the recovery ward, so 
we missed the possible incidence of complications dur-
ing the next hours. Furthermore, it was a single-center 
study with small sample size.
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