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INTRODUCTION

Dreaming during anaesthesia is a common phenomenon 
but “why it occurs”, “when it occurs” (its cause and 
timing) are poorly understood.1-5 The incidence of 
dreaming during anaesthesia varies between 0.5% to 
38%.6-8 Dreams can occur with both inhalational agents 
as well as total intravenous agents. The incidence of 
dreaming following propofol anaesthesia is high.1-4; 9-10 

The use of ketamine is also associated with emergence 
reactions including unpleasant dreams.11-13 

The use of intravenous anaesthesia (IVA) is increasing 
in the past two decades. IVA is a type of general 
anaesthesia that is provided by using intravenous agents 
alone especially for short term surgery. The use of IVA 
is on the rise due to its several advantages like reduced 
incidence of postoperative nausea and vomiting (PONV) 
and reduced risk of air pollution inside the operation 
theatre when compared over the inhalational agents. But 

there are concerns like patient awareness, dreams and 
other untoward effects that may be associated with IVA.14

In a developing country like Nepal, the use of IVA for 
short surgical procedures is quite common. IVA is often 
achieved using drugs like propofol or ketamine along 
with midazolam and fentanyl. There are no studies in 
Nepal comparing the incidence of dreams during IVA 
with propofol vs ketamine. So, we have conducted this 
study to quantify the incidence of dreaming during IVA 
with propofol or ketamine. The use of drug with lesser 
incidence of dreams and associated emotions and feelings 
could be recommended for routine use.

MATERIALS AND METHODS

This was a single centred, prospective, double blinded, 
randomized trial. This study was carried out in the 
Operation Theatre and Post Anaesthetic Care Unit 
(PACU) of PAHS, WRH in the span of 4 months 10 
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ABSTRACT
Background: Dreaming during anaesthesia is a common phenomenon. 
Dreams can occur with both inhalational agents as well as intravenous 
agents (IVA) like propofol and ketamine. But there are concerns like patient 
awareness, dreams and other untoward effects that may be associated with 
IVA. We have conducted this study to quantify the incidence of dreaming 
during IVA with propofol or ketamine.  Methods: Sixty-nine patients aged 
18 to 60 years scheduled for short procedures lasting from 5 to 25 minutes 
under IVA were randomized into two groups – group propofol or group 
ketamine. All the patients received midazolam and fentanyl intravenously. 
Then, patients in group propofol received propofol and those in ketamine 
group received ketamine for induction and maintenance of anaesthesia. After 
the end of surgery, when the patient were fully recovered from anaesthesia, 
patients were interviewed about occurrence of dreams and their ability to 

recall the dreams. Results: There were 35 patients in group propofol and 34 
patients in group ketamine. The incidence of dreaming during anaesthesia 
was greater in patients of ketamine group, 23 (67.65%), when compared to 
propofol group, 7 (20%)  (p < 0.001). Among the dreamers, 6 patients in the 
ketamine group and only 1 patient in the propofol group were able to recall 

their dream. Conclusion: Dreaming is quite common during IVA for short 
surgical procedure, more so following ketamine than propofol anaesthesia.
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days. Our study was approved by the institutional review 
board. 

After informed consents were obtained, sixty-nine 
patients were recruited in our study. 

PATIENT INCLUSION CRITERIA 

•	 Patients scheduled for short procedures lasting from 
5 min to 25 min under IVA

•	 Age 18 years to 60 years
•	 American Society of Anaesthesiologists (ASA) I/II

PATIENT EXCLUSION CRITERIA
•	 ASA III or more
•	 Patients who were not able to communicate
The enrolled patients were randomly allocated to two 
groups, propofol group or ketamine group. Randomisation 
was done using sealed envelopes on the day of surgery. 
The surgeons, patient and the interviewer were blinded 
to group assignments. Intravenous anesthetic agents were 
administered to the patient by anesthesiologist.

TREATMENT AND PROCEDURE

Anxiety score and dream score of the patient was obtained 
before the start of surgery.100mm non-graduated visual 
analogue scale was used to obtain the preoperative 
anxiety score. The score ranged from ‘not anxious at all’ 
(0 mm) to ‘very anxious’ (100 mm).3 Dream score of the 
patient was obtained by asking the patient how frequently 
he/she dreamt at home. Dream score was assigned as 0 = 
‘never’, 1 = ‘once a month’, 2 = ‘once a week’, 3 = ‘every 
night’.3 

In the operation theatre, patient monitoring was done 
continuously using five lead electrocardiogram, pulse 
oximetry and standard blood pressure cuff. Oxygen was 
delivered to all the patients using simple face mask at the 
rate of 5 litres per minute.

All the patients received midazolam 0.02 mg/kg and 
fentanyl 1 mcg/kg intravenously. Patients in propofol 
group were given 2 mg/kg of propofol for induction and 
1 mg/kg as needed every 3-5 minutes for maintenance. 
Patients in ketamine group received 1 mg/kg ketamine 
for induction and maintenance was done with 0.5 mg/kg 
as needed every 5-10 minutes. 

After induction, airway was maintained using head tilt, 
chin lift and jaw thrust technique as required. Equipments 
necessary for advanced airway management were kept 
ready.

At the end of surgery, patients were transferred to the 
recovery room and observed till full recovery. When 
the patients were fully conscious and oriented to time, 
place and person, the blinded interviewer interviewed 
the patient and completed the form about dreaming and 
various emotional states and feelings. The answers to 
these questions were ‘Yes’ or ‘No’. Patients were asked 
if they had any dreams or images during IVA and if yes, 
whether they were able to recall the dream or not. Patients 
were also asked whether they were angry, apprehensive, 
happy, sad or confused (the five feelings present on the 
Hall & van der Castle emotions scale).15 The validity and 
reliability of the emotions scale has been documented by 
Winget & Kramer.16 Patients were also enquired about 
whether they were sick, hungry, high, sedated, dizzy, 
light hearted (six bodily and biological states derived 
from the work of Zacny et al.).17  We also asked the 
patients if they had ‘headache’ and if they were ‘thirsty’.

OUTCOMES

The primary endpoint of our study was the incidence 
of dreaming during IVA and ability to recall the dream. 
The secondary endpoints were the various feelings and 
emotional states.

STATISTICAL ANALYSIS

We calculated that if 35.71% patients dreamt during 
anaesthesia, at an alpha value of 5% and a beta value 
of 80%, a sample size of 34 patients were required in 
each group. Data were analyzed using SPSS version 
20.0 (SPSS, Chicago, IL, USA). Comparison between 
two groups was done using independent t-test or Mann-
Whitney U-test and categorical data were compared 
using Chi-square test or Fisher’s exact test wherever 
appropriate. P < 0.05 was considered to be statistically 
significant. Bonferroni’s correction was applied to correct 
for repeated observations in the emotion and body status 
questionnaire; with 13 related questions a probability 
value of less than 0.0038 was taken as significant.

 RESULTS
A total of 69 patients were included in our study, (Table 
I) out of which 35 patients received propofol anaesthesia 
and 34 received ketamine anaesthesia. 
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Table I: Types of surgery

Type of surgery No. Type of surgery No.
Manual vacuum aspiration 39 Excision of fibroadenoma of breast 3

Cervical polypectomy 9 Incision and drainage of breast abscess 1

Endometrial biopsy 8 Auricular dermoid excision 1

Dilatation and curettage 2 Incision and drainage of left shin abscess 1

Marsupialization of bartholin cyst 2 Debridement of crush injury of foot 1

CuT removal 1 Debridment of infected wound 1
There was no significant difference in age, sex distribution, preoperative anxiety and dream score between the two 
groups. (Table II)

Table II: Patient Characteristics

Propofol group (n=35) Ketamine group (n=34) p-value

Age (years) 30 (18,53) 29.5 (16,48) 0.362

Gender
   Male
   Female

3
32

1
33

0.614

Anxiety Score 30 (0,100) 45 (0,100) 0.380

Dream Score 2 (1,3) 2 (0,3) 0.225

Data given as n, median (lower, upper quartile).

The total duration of anaesthesia was similar in the two groups. (Table III) 

Table III: Duration of anaesthesia

Propofol group (n=35) Ketamine group (n=34) p-value

Total duration 
(minutes)

15.71 ± 4.482 15.53 ± 4.294 0.862

Data given as  mean ± SD 

The incidence of dreaming during anaesthesia was significantly greater in patients of ketamine group, 23 (67.65%), 
when compared to propofol group, 7 (20%), (p < 0.001). The total number of dreams with recall as well as dreams 
without recall were both higher in the ketamine group compared to the propofol group but these were statistically not 
significant (p = 0.215). (Figure 1)
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Figure 1: Incidence of dreaming during anaesthesia

Patients in ketamine group reported significantly higher 
incidence of feeling ‘high’ (p = 0.001) and ‘dizzy’ (p = 
0.003). The occurrence of other feelings and emotional 
states are shown in Table IV.

Table IV: Total number of patients reporting various 
Feelings and Emotional States

Propofol group 
(n=35)

Ketamine group 
(n=34)

Angry 0 0

4 7 0.342

Happy 26 22 0.440

Sad 5 7 0.540

Confused 23 24 0.797

Sick 10 21 0.008

Hungry 11 15 0.326

High 8 22 0.001*

Sedated 20 26 0.126

Dizzy 14 26 0.003*

Light earted 23 20 0.624

Headache 4 13 0.013

Thirsty 19 20 0.809

Data represented as n
* P < 0.0038 between groups

DISCUSSION

In our study, we found that the incidence of dreaming 
following ketamine anaesthesia is about 67.65% and 
following propofol anaesthesia is 20% in patients 
who received IVA for short surgical procedures. The 
incidence of dreams following administration of propofol 
was comparable to previous studies, 2, 9-10 whereas the 
incidence following ketamine administration was higher 
than previous studies.18-19 

Hellwagner et al. found that the incidence of dreaming 
during propofol anaesthesia was 40%.2 Stait et al. reported 
dreaming in 25.5% of patients who underwent elective 
colonoscopy under intravenous sedation with propofol, 
midazolam and fentanyl.9 Audrey et al. had found that 
the incidence of dreaming was 19% in patients sedated 
with combinations of propofol, midazolam and fentanyl 
during elective outpatient colonoscopy.10 The incidence 
of unpleasant dreams ranged from 11%–53% in patients 
administered with ketamine.18-19 

Blagrove et al. had shown that there was no significant 
difference in the dream recall frequency among healthy 
volunteers over the three nights after receiving sub-
anaesthetic dose of ketamine or placebo.18 In our study 
also, there was no significant difference in the ability to 
recall dreams among dreamers of propofol and ketamine 
group.

Few studies have shown that the incidence of dreams 
during ketamine anaesthesia was high among home-
dreamers (‘defined as those patients who ordinarily dream 
at home’) compared to non-home-dreamers.19-20 In our 
study, 95.7% of the dreamers in ketamine group were 
home-dreamers (‘defined as those patients who dreamt at 
home either daily or once a week or once a month’). There 
was only one patient in our study (ketamine group) who 
was a non-home-dreamer. She also reported of dreaming 
during anaesthesia. A study had shown that the incidence 
of dreaming during sedation with propofol was higher 
among home-dreamers.19 In our study; all the patients who 
reported dreaming with propofol anaesthesia were home-
dreamers.

There are conflicting reports regarding whether dreams 
during anaesthesia are distressing to the patients or not. 
Some studies suggest that dreaming during anaesthesia 
is sometimes distressing to patients and may decrease 
satisfaction with care.6 Other studies have shown that most 
of these dreams are pleasant and patient satisfaction and 
quality of anaesthesia is not affected by these dreams.1-2, 

4,5,21

The co-use of other drugs during anaesthesia, e.g. 
benzodiazepines, 22 clonidine, 23 can reduce the incidence of 
unpleasant dreams associated with ketamine.18 So, the use 
of drugs like midazolam should be encouraged during IVA 
with ketamine.
Our study had some limitations. Dreaming and recall 
are subjective phenomena. Some patients may not have 
considered their experience to be dreaming and may not 
have reported their experience. We didn’t monitor the depth 
of anaesthesia during surgery using bispectral index (BIS). 
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CONCLUSION 
Dreaming is quite common during IVA for short 
surgical procedure, more so following ketamine 
than propofol anaesthesia. So, propofol may be used 
routinely for IVA for short surgical procedures.
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