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Abstract
Background The prevalence of anxiety among patients undergoing arthroscopic surgery and its association with 
postoperative function has been well documented; however, the level of anxiety and anxiety-related characteristics 
remain unclear. As such, the present study investigated the characteristics of state anxiety in patients undergoing 
arthroscopic meniscectomy.

Methods Data from 75 patients, who underwent arthroscopic partial meniscectomy under general anesthesia 
and completed an anxiety status questionnaire between April 2021 and March 2022, were retrospectively collected 
and reviewed. The State-Trait Anxiety Inventory (STAI)-X was used to measure state anxiety; a total score ≥ 52 was 
defined as clinically meaningful state anxiety. STAI score, main cause of preoperative anxiety, most anxious period, 
and most helpful factors for reducing perioperative anxiety were investigated. Patients were divided into 2 groups 
according to the main cause of preoperative anxiety; surgery or anesthesia (group I [n = 47]); and postoperative pain 
or rehabilitation (group II [n = 28]) Characteristics of state-anxiety between the two groups were compared using 
independent t-tests.

Results The mean STAI score of the total population was 39.1 points (range, 20–60 points). The mean STAI score was 
significantly higher in group I than in group II (41.9 vs. 34.4 points, respectively; P < 0.001). The proportion of patients 
with clinically meaningful state anxiety was significantly higher in group I than in group II (23.4% vs. 3.6%, respectively, 
P = 0.02). Most patients (66.0% in group I and 50.0% in group II) responded that trust in medical staff was the most 
helpful factor in overcoming preoperative anxiety. In group I, 63.8% reported that the surgeon’s explanation was the 
most helpful factor in reducing postoperative anxiety, whereas in group II, 71.4% reported that the natural course after 
surgery was the most helpful factor.

Conclusions Surgeons should be aware that anxiety related to arthroscopic meniscectomy differs according to 
patient characteristics, and a preoperative explanation of the postoperative process with the surgeon is important for 
patients who experience preoperative anxiety regarding anesthesia or the surgery itself.
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Background
Arthroscopic meniscectomy is one of the most com-
mon orthopedic procedures [1, 2]. In general, physicians 
explain to patients that arthroscopic meniscectomy is 
simple, the operative duration and hospitalization period 
are short and few major postoperative complications are 
encountered [3, 4]. However, patients complain of anxi-
ety regarding the surgery or general anesthesia, including 
fear of death, inability to wake up after surgery, feeling 
pain during surgery, and awakening during surgery [5].

Several studies investigating the effects of anxiety or 
positive psychological responses on functional outcomes 
after arthroscopic surgeries on the shoulder joint have 
been performed [6–10]. Similarly, in patients undergo-
ing arthroscopic meniscectomy, studies are needed to 
evaluate the effect of psychological status on functional 
outcomes by ascertaining the level and main causes of 
preoperative anxiety [11–13]. However, the prevalence 
of clinically meaningful state anxiety, patient characteris-
tics that can affect the level of anxiety, the main cause of 
anxiety, the most anxious period, and resolution factors 
are currently unclear. As such, the present study investi-
gated the levels and main causes of preoperative anxiety 
in patients who underwent arthroscopic meniscectomy. 
We hypothesized that the methods used to reduce anxi-
ety would differ depending on the main cause of surgery-
related anxiety.

Methods
Study design
This retrospective observational study recruited sub-
jects who underwent arthroscopic partial meniscectomy 
under general anesthesia between April 2021 and March 
2022.

Subjects
Surgical treatment was performed in patients whose 
symptoms and signs were not controlled despite receiv-
ing conservative treatment consisting of medication and 
physical therapy for at least three months. Patients who 
elected to undergo surgical treatment underwent reha-
bilitation education, including active range of motion 
and quadriceps muscle strengthening exercises, which 
should be performed postoperatively. A single surgeon 
specializing in operative procedures for the knee joint 
performed all surgeries. At the author’s institution, gen-
eral anesthesia is routinely administered to patients 
undergoing arthroscopic meniscectomy. Patients are dis-
charged on the day after surgery and undergo rehabilita-
tion treatment while attending the hospital 2–3 times a 
week. Muscle strengthening exercises are recommended 

until quadriceps strength on the affected side recovers to 
≥ 80% of that on the unaffected side.

Inclusion and exclusion criteria
Patients who were ≥ 19 years of age and completed the 
questionnaire were included in the study. Individuals 
with a history of orthopedic surgery or psychiatric disor-
ders, those who underwent arthroscopic meniscal repair 
due to acute traumatic meniscal tears, those who under-
went microfracture for concomitant lesions of the articu-
lar cartilage, and those who precluded recruitment and 
investigation due to emergent arthroscopic synovectomy 
for septic arthritis were excluded.

State-anxiety assessment and questionnaire
The primary outcome was the State-Trait Anxiety Inven-
tory (STAI) score used to measure anxiety levels. The 
STAI-X, which consists of 20 questions in total, was used 
[14]. The scores for each question range from 1 to 4; thus, 
the total score for each scale ranges from 20 (lowest) to 
80 (highest), with higher scores indicating higher levels 
of anxiety. A total score ≥ 52 indicates clinically meaning-
ful anxiety. Perioperative anxiety related to arthroscopic 
meniscectomy was evaluated using a questionnaire intro-
duced in previous studies [15, 16]. The questionnaire was 
divided into four areas: main cause of anxiety; most anx-
ious moment during the entire process; most helpful fac-
tors for overcoming preoperative anxiety; and reducing 
postoperative anxiety.

Subgroup analysis
Responses to the questionnaire addressing perioperative 
anxiety were analyzed, and subjects were divided into 2 
groups according to the main cause of anxiety. Subjects 
who responded that the surgery itself or the anesthesia 
caused their preoperative anxiety were assigned to group 
I, while those who responded that the pain or rehabili-
tation they would experience after surgery caused their 
preoperative anxiety were assigned to group II. The STAI 
score, proportion of clinically meaningful state anxiety, 
most anxious period, most helpful factors in overcoming 
preoperative anxiety, and reducing postoperative anxiety 
were also analyzed.

Statistical analysis
All measures are expressed as mean (range). Normal dis-
tribution of data was checked by descriptive measures 
such as coefficients of skewness and kurtosis. Indepen-
dent t-tests were performed using SPSS (IBM Corpo-
ration, Armonk, NY, USA) for Windows version 11.5. 
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Differences with P < 0.05 were considered to be statistical 
significant.

Ethics approval
The present study was approved by the institutional 
review board of the author’s institution and informed 
written consent was obtained from all subjects.

Results
Seventy-five subjects were included in the final analysis, 
of whom 46.7% (n = 35) were female, with a mean age of 
53.4 years (range, 46–63 years). A summary of the demo-
graphic characteristics of subjects is shown in Table  1 
and all variables were normally distributed. None of these 
subjects were professional athletes and all developed 
meniscal tears due to non-professional injuries. The 75 
subjects were divided in 2 groups; group I, n = 47 (62.7%); 
and group II, n = 28 (37.3%).

The proportion of female and mean age were signifi-
cantly higher in group I than in group II (Table  1). The 
odds ratios (ORs), which indicated the probabilities of 
experiencing anxiety regarding the surgery itself or anes-
thesia, were 8.1 for females compared with males, and 6.8 
for subjects ≥ 55 years of age compared with those ≤ 55 
years of age. The mean age of the 35 female and 40 male 
subjects was 53.2 and 53.6 years, respectively, with no 
significant difference (P = 0.71). There were no statisti-
cally significant differences in height, weight, or body 
mass index between the groups.

The mean STAI score of the total population was 
39.1 points (range, 20–60). The mean STAI score was 

significantly higher in group I (41.9 points) than in group 
II (34.4 points, P < 0.001) (Table  2). The proportion of 
patients with clinically meaningful state anxiety was 
significantly higher in group I (23.4%) than in group II 
(3.6%) (P = 0.02).

Most patients in both groups (group I, 93.6%;group II, 
71.4%) responded that they were most anxious during the 
period from admission to surgery. During the wait period 
after deciding on surgery and admission, 25.5% and 
10.7% of patients in groups I and II, respectively, reported 
that they were most anxious. Conversely, 6.4% and 28.6% 
of patients in groups I and II, respectively, were most 
anxious during the hospitalization period from surgery to 
discharge (Table 3).

Most patients in both groups (group I, 66.0%; group II, 
50.0%) responded that trust in medical staff was the most 
helpful factor in overcoming preoperative anxiety (Fig. 1).

Most patients (63.8%) in group I responded that the 
surgeon’s explanation of the surgery was the most helpful 
factor in reducing postoperative anxiety, whereas 71.4% 
of patients in group II responded that the natural course, 
such as completion of surgery or improvement of symp-
toms, was the most helpful factor (Fig. 2).

Discussion
Results of the present study demonstrated that female sex 
and advanced age were risk factors for anxiety regard-
ing the surgery itself or anesthesia, and the most helpful 
factor in reducing postoperative anxiety differed accord-
ing to the content of the patient’s anxiety regarding 
arthroscopic partial meniscectomy.

STAI score
Data regarding anxiety levels in patients undergoing 
arthroscopic meniscectomy are lacking. Cornoiu et al. 
[17] reported that the mean STAI score of patients who 
underwent arthroscopic knee surgery was 33.0 points. 
Tharion and Kale [18] analyzed 98 patients who under-
went arthroscopic knee surgery and reported that the 
median (25th − 75th percentile) preoperative STAI scores 
ranged from 26.7 to 46.7 points. Yang et al. [13] used 
the Amsterdam Preoperative Anxiety and Information 
Scale score to measure the level of anxiety in patients 
undergoing arthroscopic knee surgery and reported that 
the median combined anxiety component scores were 
4.0–8.5 in the virtual reality group and 5.3–9.8 in the 

Table 1 Demographic characteristics of subjects who 
underwent arthroscopic partial meniscectomy
Variable Group I 

(n = 47)
Group II 
(n = 28)

P-
value

Female sex 30 (63.8) 5 (17.9) < 0.001
Age, years 54.3 (46–63) 51.9 (46–57) 0.01
≥55 27 (57.4) 8 (28.6)
<55 20 (42.6) 20 (71.4)
Height, cm 159.9 

(150.0–173.0)
160.1 
(149.6–173.6)

0.26

Weight, kg 63.1 (52.2–77.8) 63.9 (52.0–80.0) 0.11
Body mass index, kg/m2 24.6 (22.8–28.3) 24.8 (22.1–29.2) 0.48
Data presented as n (%) or mean (range) unless otherwise indicated

Table 2 Mean State-Trait Anxiety Inventory score and 
proportion of subjects with clinically meaningful state-anxiety
Variable Group I Group 

II
P-value

State-Trait Anxiety Inventory score, 
mean (range)

41.9 
(20–60)

34.4 
(23–56)

< 0.001

Subjects with clinically meaningful 
state-anxiety*, n (%)

11 
(23.4)

1 (3.6) 0.02

* State-Trait Anxiety Inventory score ≥ 52

Table 3 Moment of the highest level of anxiety in the 
perioperative period
Group OPD-ADM ADM-AS AS-DC
I 12 (25.5) 32 (68.1) 3 (6.4)
II 3 (10.7) 17 (60.7) 8 (28.6)
OPD, outpatient department; ADM, admission; AS, arthroscopic surgery; DC, 
discharge
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control group. In this study, the mean STAI score was 
39.1 (range, 20–60).

Risk factors for preoperative anxiety
Previous studies have reported that female sex, advanced 
age, and high educational level are risk factors for preop-
erative anxiety [5, 19, 20]. The present study revealed that 
female sex and advanced age were risk factors for anxiety 

regarding the surgery itself or the anesthesia. Therefore, 
surgeons should recognize that these patients are anxious 
about surgery, and should empathize and provide suffi-
cient information regarding anesthesia.

Most anxious period
Several studies have investigated the period of great-
est anxiety in patients who have undergone surgery 

Fig. 2 Most helpful factors in reducing anxiety after arthroscopic partial meniscectomy. (a) Group I; (b) Group II. Natural process included the conclusion 
of surgery, and symptoms improved

 

Fig. 1 Most helpful factors in overcoming anxiety before arthroscopic partial meniscectomy (a) Group I; (b) Group II
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other than arthroscopic knee surgery [15, 16]. However, 
there are no studies investigating the period of greatest 
anxiety in patients who undergo arthroscopic knee sur-
gery, except for 2 that reported changes in STAI scores 
before and after the procedure. Tharion and Kale [18] 
compared anxiety levels before and after arthroscopic 
knee surgery and reported that STAI scores after sur-
gery were 0–16.7 points lower. Bayar et al. [11] reported 
a significant decrease in the STAI-S score postopera-
tively in the experimental group and in those watching 
their arthroscopy. Although the level of anxiety before 
and after surgery could not be compared in this study, 
as in previous studies, the period when anxiety was most 
severe was investigated, which revealed that 70–90% of 
patients responded within the period from admission to 
surgery. Therefore, it can be assumed that the subjects in 
this study may have had decreased postoperative anxiety 
scores compared to their preoperative anxiety scores, as 
in previous studies.

Demand for information related to surgery or anesthesia
Several studies have reported a correlation between 
patient level of anxiety related to surgery or anesthesia 
and the demand for such information. Jarmoszewicz et 
al. [20] reported that patients with high preoperative anx-
iety also had a high desire for information, and confirmed 
that patient need to be informed was present at the stage 
of decision-making regarding surgery. The literature 
reports that preoperative information or explanations 
of the surgery reduce anxiety and increases satisfaction 
[21, 22]. Sahin and Basak [23] emphasized that good 
communication skills may reduce patient STAI scores, 
and when patients are informed about the procedure 
and why it is being performed, their anxiety levels may 
decrease. Bayar et al. [11] conducted a prospective ran-
domized study to determine the effect of watching simul-
taneous arthroscopic views on postoperative anxiety, and 
reported that a significant decrease in postoperative anxi-
ety. Although there was a difference between the 2 groups 
in the present study, 60% of the patients responded that 
listening to the surgeon’s postoperative explanations 
helped reduce their anxiety. This study, going beyond 
from the results of previous studies, demonstrated that 
postoperative explanations, such as postoperative pain 
or rehabilitation, are important for patients with anxiety 
regarding their postoperative course.

Limitations
The present study had some limitations, the first of which 
was its single-institution design; thus, the results should 
be generalized with caution. Second, although all patients 
underwent arthroscopic meniscectomy, the location and 
chronicity of meniscal tears varied. Third, all patients 
included in this study underwent surgery under general 

anesthesia without the opportunity to choose their pre-
ferred method of anesthesia. Further studies are needed 
to compare patient anxiety levels when local anesthesia, 
which is known to have a shorter recovery time, less post-
operative pain, and similar patient satisfaction as general 
anesthesia [24], is used as the anesthesia method. Fourth, 
there was a significant difference between the 2 groups 
with regard to sex, a limitation that can lead to statisti-
cal bias in the analysis of variation between the 2 groups. 
To confirm that statistical bias that may occur due to the 
high proportion of females in group I was not significant, 
we further analyzed the mean age between the sexes. 
Based on these results, we conclude that the 2 factors 
(female sex and age) were not confounding one another 
but were relatively independent risk factors. Finally, there 
was a wide range of time periods from the end of each 
surgery to the surgeon’s explanation. da Assunção et al. 
[25] reported a correlation between the interval between 
surgery and information delivery and patient recall of 
information regarding surgery. At our institution, post-
operative ward rounds are initiated after all surgeries are 
completed on the same day. Depending on the order of 
surgeries, some patients could have heard the surgeon’s 
explanation within 1  h after surgery, whereas others 
could only meet with the surgeon several hours after the 
surgery was completed.

Conclusions
Surgeons should be aware that anxiety related to 
arthroscopic partial meniscectomy differs according to 
patient characteristics, and a preoperative explanation of 
the postoperative process with the surgeon is important 
for patients who experience preoperative anxiety regard-
ing anesthesia or the surgery itself.
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