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Abstract
BACKGROUND: The quality of post-operative patient recovery is part of the indicators of the quality of anesthesia 
services. However, side effects were still found in post-operative patients, which resulted in the speed and quality of 
recovery (QoR) and an increase in the length of stay for patients in the hospital.

AIM: This study aims to describe the quality of a patient’s recovery after general anesthesia for patients undergoing 
surgery in the emergency room.

MATERIALS AND METHODS: This research is a descriptive study with a cross-sectional design conducted from 
February to July 2020. Patients numbered 52 people who are patients aged 18–59 years who are willing to fill out 
a questionnaire QoR-40 on the day after surgery. All data were analyzed using the statistical program SPSS. The 
median of the QoR-40 score will be used as a cutoff point between good and poor recovery quality.

RESULTS: Fifty-two patients responded to the study with a median age of 44 years. The median QoR-40 score was 
188, with most of the good category’s recovery quality (55.8%). The middle-aged group showed better QoR (68.2 vs. 
31.8%), as well as the female compared to male (65 vs. 35%). Patients who underwent neurosurgery showed poor 
recovery 61.9 vs. 38.1%).

CONCLUSION: More than half of the patients who underwent emergency surgery under general anesthesia in the 
emergency room of Sanglah Hospital have good recovery quality.
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Introduction

Anesthesia and intensive therapy is one 
type of health service that is very important in 
surgical and non-surgical procedures. According to 
the World Health Organization data, the incidence 
of surgery in the world has increased significantly 
every year  [1]. There were 140 million patients who 
underwent surgery in 2011 and this increased in 2012 
to 148 million patients [2]. The incidence of surgery in 
Indonesia in 2012 was 1.2 million people, equivalent 
to 11% of the disease burden in Indonesia, which can 
be overcome with surgery using anesthesia [3]. The 
type of anesthesia used must be adapted with the type 
of disease and the surgical technique performed to 
minimize side effects, mortality and achieve surgical 
procedure indicators, one of which is the quality of 
post-anesthesia patient recovery [4].

Recovery after anesthesia is defined as 
a condition when the patient returns to normal 

activities after receiving anesthesia [5]. A  study in 
London shows that anesthesia services affect patient 
recovery quality, measured through side effects such 
as post-operative nausea and vomiting (PONV), 
headaches, and intraoperative awareness [6]. 
According to a 2016 study, PONV side effects can 
reach 30% and it cause delays in moving patients 
from the recovery room and increasing medical 
costs [7].

A 2013 systematic review with the results 
of studies from seven countries showed that 97% 
of patients had a good recovery quality [8]. A  study 
conducted in Portugal with 114  patients showed that 
76% of patients had good recovery quality, and 24% 
had poor recovery quality [9]. To date, there has 
been no descriptive study and analysis of the quality 
of post-anesthesia patient recovery is very limited in 
Bali. Therefore, this study aims to see post-operative 
recovery quality after general anesthesia in patients 
undergoing surgery in the Sanglah Hospital Bali 
emergency room.
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Materials and Methods

This was a cross-sectional study conducted 
in Sanglah General Hospital, Bali, Indonesia. 
After obtaining institutional ethical approval (2561/
UN14.2.2.VII.14/LP/2019), we collected data on 
patients underwent surgery at emergency operating 
theater of Sanglah General Hospital from February to 
July 2020. All participating patients provided written 
informed consent to be included in the study.

The inclusion criteria consisted of patients 
aged 18-59 years who underwent surgery with general 
anesthesia, not under treatment neuropsychiatry, 
and willing to be research respondents with informed 
consent. Exclusion criteria were unconscious patients 
at 24 h post-operative, patients with major injuries and 
disorders, that prevented patients from understanding 
the study procedure.

Patients who met the criteria were given 
the Quality of Recovery 40 (QoR-40) questionnaire 
consisting of 40 questions and requested to answer 
according to the patient’s conditions. The collected 
variables were QoR-40 score, age, gender, education 
level, type of work, previous history of anesthesia, 
and type of surgery performed by the patient. All data 
collected were analyzed using SPSS version 25 using 
univariate analysis and cross-tabulation. The QoR-40 
score results were categorized based on the normality 
test of numerical variable data using the Kolmogorov-
Smirnov test.

Results

A total of 52  patients were involved in this 
study, with predominantly male subjects (61.5%). The 
mean age was 39  years, with a minimum-maximum 
age of 19–59  years and a median value of 44. The 
quality of the patient’s recovery was assessed based 
on the QoR-40 score. The mean QoR-40 score was 
182 with a minimum-maximum score of 129–199. The 
median score is 188, so we classified patients with a 
QoR-40 score of ≥188 as having good recovery quality, 
and <188 as poor recovery quality. In this study, 55.8% 
of patients had a good quality recovery (Table 1).

In the cross-tabulation assessments (Table 2), 
the male patients with good and poor quality recovery 
are in an equal number. Meanwhile, patients with 
the female gender were dominated by good quality 
recovery (65%). The young adults (18–35 years) and 
middle-aged adults (36–55 years) were dominated by 
patients with good recovery quality. Meanwhile, in older 
adults (>55  years), more patients had poor recovery 
quality. The cross-tabulations also showed that more 
patients with a low education level have poor recovery 

quality (66.7%). We also found that more patients 
with a history of anesthesia had good recovery quality 
(57.1%) compared with poor recovery quality (42.9%).
Table  2: Cross-tabulation between QoR and observed 
characteristics
Characteristics QoR (n = 52) Total

Good recovery, n (%) Poor recovery, n (%)
Sex

Male 16 (50.0) 16 (50.0) 32 (100)
Female 13 (65.0) 7 (35.0) 20 (100)

Age groups
Young adults (18–35 years) 11 (52.4) 10 (47.6) 21 (100)
Middle-aged (36–55 years) 15 (68.2) 7 (31.8) 22 (100)
Older adults (>55 years) 3 (33.3) 6 (66.7) 9 (100)

Education level
Low (elementary or under) 1 (33.3) 2 (66.7) 3 (100)
Middle (middle-high or high 
school)

22 (56.4) 17 (43.6) 39 (100)

High (college or beyond) 6 (60.0) 4 (40.0) 10 (100)
Previous anesthesia history

Yes 16 (57.1) 12 (42.9) 28 (100)
No 13 (54.2) 11 (45.8) 24 (100)

Type of surgery
Orthopedic 9 (69.2) 4 (30.8) 13 (100)
Hepatobiliary 4 (66.7) 2 (33.3) 6 (100)
Neurosurgery 8 (38.1) 13 (61.9) 21 (100)
Obstetric and gynecological 3 (50) 3 (50) 6 (100)
Integumentary 0 (0) 1 (100) 1 (100)
Ophthalmology 4 (100) 0 (0) 4 (100)
Other 1 (100) 0 (0) 1 (100)

QoR: Quality of recovery.

As for the surgery types, more patients who 
underwent orthopedic surgery had good recovery 
quality (69.2%), as in patients who underwent 
hepatobiliary and ophthalmology surgeries. Meanwhile, 
more patients who underwent neurosurgery surgery 
were found to have a poor recovery quality.

Discussion

The quality of patient recovery, as reviewed by 
QoR-40, consists of five dimensions: physical activity, 
physical comfort, emotion, pain, and support. After 
general anesthesia, the quality of patient recovery 
can be influenced by various conditions, such as the 
patient’s condition before surgery, type of surgery, 
duration of surgery, previous history of anesthesia, 
comorbidities, age, gender, education, and occupation 
factors. This study found that female patients are 
dominated by good recovery quality. This result 

Table 1: Subjects’ characteristics
Characteristics n = 52
Sex, n (%)

Male 32 (61.5)
Female 20 (38.5)

Age (years)
Mean ± SD 39 ± 14
Min-max 19–59

Type of surgery, n (%)
Orthopedic 13 (25)
Hepatobiliary 6 (11.5)
Neurosurgery 21 (40.5)
Obstetric and gynecological 6 (11.5)
Integumentary 1 (1.9)
Ophthalmology 4 (7.7)
Other 1 (1.9)

QoR-40
Mean ± SD 182 ± 17
Min-max 129-199
Median 188

SD: Standard deviation; min-max: Minimum-maximum, QoR: Quality of recovery.
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contradicts Myles’s study, which involved 160 post-
operative patients using general anesthesia. The study 
showed that female patients’ recovery quality was 
worse than that of male patients, as indicated by the 
mean ± SD QoR-40 score of 162 ± 26 compared with 
173 ± 17 [10]. Buchanan’s study also showed that the 
mean ± SD QoR-40 score in female patients was lower 
than that of male patients, namely, 180 ± 19, compared 
with 190 ± 12 at 24 h post-operative. The study also 
explained that in the QoR-40 dimension, it was found 
that female patients had more frequent pain, nausea, 
and vomiting than male patients [11].

The difference in the results of this study can 
be caused by age’s influence on the respondents. More 
male respondents belong to the age group of middle-
aged adults and older adults (71.9%), while more 
female patients belong to young adults (60%). This 
condition is supported by Koenig’s (2018) study, which 
shows that gender is also influenced by age factors that 
can affect post-operative recovery [12]. Furthermore, 
female respondents were not differentiated by 
menstrual status to find more details regarding post-
operative recovery quality. A  study by Buchanan 
shows that there will be an increase in progesterone 
production in the luteal phase of the menstrual cycle, 
which can reduce the need for doses of anesthetic 
drugs [13]. The hormone progesterone is also 
associated with changes in the GABA receptors’ function 
that affects the pharmacokinetics of general anesthetic 
drugs [14]. The progesterone hormone can bind to 
intracellular receptors (especially 5α-pregnanolone 
and 5β-pregnanolone), affecting protein synthesis and 
altering neurotransmitter-gated ion channels such as 
GABA-A receptors. Meanwhile, the hormone estrogen 
can modulate the function of the N-methyl-D-aspartate 
receptor, which also has an impact on the recovery time 
of post-operative patients [13].

This study found that in the age group of older 
adults (>55  years), more patients had poor recovery 
quality. A study by Sveinsdottir also shows a significant 
correlation between old age and poorer QoR [15]. These 
results are in line with Myles’ cohort study, which showed 
that old age influences the quality of poor recovery 
after general anesthesia, which is characterized by low 
QoR scores [16]. The study of Berg shows that there 
is a possibility that younger patients have a better 
QoR and a faster recovery process compared to older 
patients  [17]. Rahman’s study with 100  patients as a 
sample showed no significant difference in the quality of 
patient recovery between age groups (p = 0.554) after 
being evaluated using QoR-40 [18]. A study by Carolina 
shows no significant difference between the quality of 
patient recovery and age evaluated using QoR-15 at 
24 h after surgery [19].

The difference in the QoR based on the patient’s 
age is explained according to the pharmacokinetic 
theory of a general anesthetic drug, diazepam [20]. 
Diazepam, which is highly fat-soluble, can undergo drug 

distribution changes and excretion associated with the 
relative proportion of fat to total body weight with aging. 
A  decrease in diazepam’s clearance with increasing 
age is associated with decreased liver ability to clear 
diazepam through N-demethylation. This condition 
causes the side effects of nausea and vomiting to last 
longer and can affect patient recovery quality [21].

The results of this study indicate that more 
patients with low levels of education have poor recovery 
quality. This result is in line with the findings of a study 
by Sveinsdottir, who found that the mean ± SD QOR-40 
score in patients with low educational levels was 178.1 
± 18.6, while at the secondary education level, it was 
180.9 ± 16.6 and the higher education level is 182 ± 
16.1 [15]. Research by Rahman shows no significant 
difference in the QoR of patients who are reviewed 
based on the last level of education [18]. A  study by 
Berg also showed similar results that the chi-square test 
showed no significant difference between the quality 
of patient recovery in the last education group  [17]. 
Meanwhile, Arief’s study shows that the higher the 
respondents’ education, the higher the level of post-
operative patient mobilization, which is one dimension 
of patient recovery [22].

Educational status is one factor that influences 
the quality of post-operative recovery because low 
education levels are significantly associated with post-
operative pain levels. This condition is caused by a 
poor understanding of the information provided by 
medical personnel and an excessive level of anxiety 
about the impact of using anesthetics [23]. This is 
supported by the research of Oshodi, which shows that 
excessive anxiety before surgery will make it easier 
for individuals to feel post-operative pain. Therefore, 
medical personnel’s preoperative information and 
support are needed, especially for patients with low 
educational levels. Patients with low education receive 
preoperative support and get good information from 
medical personnel regarding their condition to reduce 
preoperative psychological stress. This condition will 
improve the quality of patient recovery and minimize 
the length of stay in the hospital [24].

A study by Stessel shows that employment 
status is one factor that affects the quality of patient 
recovery based on the results of a multivariate test [25]. 
Rahman’s study shows that there is a significant 
difference between the QoR in patients who work as 
housewives, workers with mental effort, and workers 
with physical effort [18].

Types of work based on physical load are 
also associated with preoperative physical activity 
intensity, which is a factor in post-operative patient 
recovery. A  cohort study of 200 respondents who 
evaluated physical activity and patient recovery 
showed that patients with high physical activity 
before surgery had a 23% higher chance of having 
a shorter hospitality duration. This condition is also 
still influenced by the type of surgery the patient is 
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undergoing [26]. Another study shows that as many 
as 85% of patients with a higher intensity of physical 
activity during pre-surgery will affect the quality of 
good recovery on the physical dimension of motion, 
but not on the emotional dimension. Patients with 
high physical activity before surgery are positively 
associated with shorter post-operative sick leave, 
shorter length of stay, and faster recovery [27].

This study shows that the QoR of patients with a 
history of anesthesia and without a history of anesthesia is 
dominated by good QoR. This result is in line with Moro’s 
study that there is no significant difference between patients’ 
QoR with and without prior anesthesia, evaluated by QoR-
40 on the 1st post-operative day [28]. Carli’s study involving 
60 post-operative patients under general anesthesia also 
showed no difference in QoR-40 scores in the group with 
a history of anesthesia and without a history of previous 
anesthesia [29]. The history of previous anesthesia also 
does not affect the preoperative patient anxiety, so it does 
not affect patient recovery quality [30].

The prospective study with 182 patients showed 
contradictory results, in that a previous surgical history 
was associated with a recovery index in post-operative 
patients [31]. The findings by Stessel also show that a 
history of previous anesthesia is a predictor factor that 
is significantly associated with poor QoR due to lack 
of response to information provided preoperatively [25]. 
There are two possible reasons: the history of previous 
anesthesia has a bad psychological effect on the 
patient. Furthermore, there is a chance that there will 
be resistance to previous anesthetic drugs resulting in 
a lower anesthetic effect. The existence of resistance to 
the effects of anesthetics can occur in several groups of 
patients associated with the polymorphism of Gamma-
aminobutyric acid receptor type A subunit 5 (GABRA5) 
on etomidate use [32].

This study indicates that the QoR is more or less 
found in patients undergoing neurosurgical treatment. 
Several previous studies have shown that 90% of post-
craniotomy patients will experience moderate to severe 
pain on the 1st post-operative day, which corresponds 
to filling out the questionnaire, which is 1  day after 
surgery [33]. Therefore, it is possible that the patient still 
feels post-operative pain, thus reducing the total QoR-
40 score. This result is also in line with the findings by 
Leslie’s research that patients undergoing cranial and 
spinal surgery have poor recovery quality, which can 
be influenced by various factors other than the type of 
surgery [34].

This study found that patients who underwent 
integumentary surgery, namely breast abscess incision, 
had poor recovery quality. General anesthesia in 
breast abscess cases is given to the patient before the 
incision to fully open the abscess cavity. Furthermore, 
microbiological smears and resection of tissue samples 
from the abscess cavity will be performed. When the 
operation has been completed, the wound cavity will 
be left open for drainage and regular irrigation. This 

condition can impact the patient’s physical comfort as 
a dimension of the QoR [35]. Poor recovery conditions 
can also occur in resistant breast abscess cases, which 
is when the abscess is no longer responsive to the 
combination of drainage measures and the use of oral 
antibiotics. In this condition, it is stated that the patient 
will have a poor QoR for 1 week postoperatively [17].

Conclusion

The QoR-40 score results showed that most 
of the patients who underwent surgery with general 
anesthesia at the emergency room of Sanglah Hospital 
had a good quality recovery.
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