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Abstract

Purpose: This study investigates the anxiety symptom levels of patients who underwent surgery due to
degenerative lumbar spinal stenosis (DLSS), and the relationship between anxiety symptoms and postoperative
pain, disability, and time elapsed after surgery was investigated.

Materials and methods: The research study group comprises 71 patients, and the control group comprises 65
healthy individuals. In the study, the pain, disability, and anxiety symptom levels of the patients were evaluated.
Postoperative State Anxiety Inventory (SAl) and Trait Anxiety Inventory (TAI) scores of DLSS patients and
healthy individuals were compared. The variability of the anxiety scores of the individuals in the study group
was analyzed in separate groups divided according to gender, postoperative period, pain, and disability scores.
Patients were divided into two groups: painful (VAS >6) and pain-free (VAS <7), according to Visual Analogue
Scale (VAS) scores representing pain levels.

Results: The results show that the patient's anxiety symptom levels are higher than the healthy controls and
that anxiety scores increase even more in patients with high pain and disability scores. Higher pain and disability
scores were associated with higher SAl scores. Moreover, it was found that both the painful early postoperative
and painful late postoperative groups had higher SAl scores compared to the pain-free early postoperative and
pain-free late postoperative groups.

Conclusion: These findings emphasize the importance of considering pain, physical disabilities, and anxiety
symptoms together in supporting the postoperative recovery process. It can be said that holistic approaches
focusing on pain, physical disabilities and anxiety can positively affect recovery. More extensive and prospective
studies are needed to elucidate the causal relationship between these concepts.
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Oz

Amag: Bu calismada dejeneratif lomber spinal stenoz (DLSS) nedeniyle ameliyat gegiren hastalarin anksiyete
iliskili semptom diizeyleri ve bu durumun ameliyat sonrasi agri, engellilik ve ameliyattan sonra gegen siire ile
iliskisi arastiriimigtir.

Gereg ve yontem: Arastirma calisma grubu 71 hastadan, kontrol grubu ise 65 saglikli bireyden olusmaktadir.
Calismada hastalarin agri, sakatlik ve anksiyete iligkili semptom diizeyleri degerlendirilmistir. DLSS hastalarinin
ve saglikl bireylerin Postoperatif Durumluk Anksiyete Envanteri (DAE) ve Sureklilik Anksiyete Envanteri (SAE)
puanlar kargilastiriimistir. Calisma grubundaki bireylerin anksiyete puanlarinin degiskenligi cinsiyete, ameliyat
sonrasi gegmis olan slireye, agriya ve sakatlik puanlarina gére ayri gruplar halinde analiz edilmistir. Hastalar
agr duzeylerini temsil eden Gdrsel Analog Skala (VAS) puanlarina gore agrilh (VAS >6) ve agrisiz (VAS <7)
olmak Uzere iki gruba ayriimigtir.

Bulgular: Sonuclar hastalarin anksiyete semptom duzeylerinin saglikh kontrollerden daha yiksek oldugunu
ve yuksek agri ve sakatlik puanina sahip hastalarda anksiyete puanlarinin daha da arttigini géstermektedir.
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Daha yuksek agr ve sakatlik puanlari daha ytksek DAE puanlariyla iligkilendirildi. Dahasi hem agrili erken
postoperatif hem de agrili ge¢ postoperatif gruplarinin agrisiz erken postoperatif ve agrisiz ge¢ postoperatif
gruplarina kiyasla daha yuksek DAE puanlarina sahip oldugu bulundu.

Sonug: Bu bulgular, postoperatif iyilesme surecini desteklemede agri, fiziksel sakatliklar ve anksiyete
semptomlarinin birlikte ele alinmasinin énemini vurgulamaktadir. Agriya, fiziksel sakatliklara ve anksiyeteye
odaklanan buttinsel yaklagimlarin iyilesmeyi olumlu yonde etkileyebilecegdi sdylenebilir. Bu kavramlar arasindaki
nedensel iligkiyi agiklamak i¢in daha kapsamli ve prospektif calismalara ihtiyag vardir.

Anahtar kelimeler: Anksiyete, engellilik, agri, spinal stenoz, ameliyat.
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Introduction

Degenerative  lumbar spinal  stenosis
(DLSS) is a chronic pathology that causes
axial low back pain and neurological deficits
due to the narrowing of the spinal canal and
compression of neural structures resulting from
spinal degeneration [1]. DLSS is a common
indication for spine surgery today, where the
aging population and physical workload are
increasing [2]. Hughey et al. [3], in their study
on the prevalence of spine surgeries, showed
that there were 54,000 spine surgeries in 1993,
and this number increased dramatically to
350,000 per year in 2007. According to current
epidemiological data, there are 103 million
people with symptomatic DLSS in the US, and
lumbar fusion and decompression surgeries for
its treatment are rapidly increasing [4].

Surgical interventions often evoke intense
emotional reactions in patients due to their high
medical risk, and these emotional reactions have
adverse effects on the course of the disease [5].
Studies report that the impact of psychological
factors is more remarkable in musculoskeletal
system surgeries than in other surgeries [6].
Furthermore, it has been shown that depression
and anxiety are the most common psychiatric
disorders in patients with musculoskeletal
system disorders [7, 8]. Patients suffering from
chronic lumbar spine disease are at serious risk
for anxiety due to their long-standing severe
pain and consequent functional losses. Those
candidates for surgical repair are particularly
at risk due to the severity of their symptoms.
In addition, patients who undergo lumbar spine
surgery are exposed to many stressors that
trigger anxiety in the postoperative period [9].

Numerous studies investigating preoperative
anxiety in patients undergoing lumbar spine
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surgery and its effects on surgical outcomes have
drawn attention [10-19]. However, the concept
of postoperative anxiety in surgically treated
patients has gained popularity, especially in
recent years. Surgery is a stressful experience
associated with a variety of psychological
and physiological consequences. Therefore,
psychiatric conditions such as anxiety canindeed
arise from various factors, such as chronic
pain syndromes, loss of ability, predisposing
personality traits, unmet expectations, and
other stress sources. A significant subgroup of
surgical patients develops clinically meaningful
new-onset anxiety and depression symptoms.
However, the incidence, risk factors, and
outcomes of new-onset anxiety after spine
surgery have not been fully defined [20].

This study is designed to investigate
postoperative anxiety in patients undergoing
surgery for DLSS and its relationship with
postoperative pain and disability levels and the
time elapsed since surgery.

Material and methods

Sample: The required sample size for the
results to be obtained before the research
to have sufficient power was determined by
power analysis. Accordingly, it was determined
that the required number of people for two-
way hypothesis, medium effect size, 95%
confidence level (a=0.05), 80% power level (1-
3=0.20) should be 47 for each group, a total of
94 people. Power analysis was performed using
the Gpower (version 3.1) package program.

The study group of this research consists
of 71 patients aged 18 years and over who
applied to Etlik City Hospital Brain and Nerve
Surgery outpatient clinics in September 2023
and underwent surgery for DLSS in our clinic in
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the last six months. The control group consists
of 65 individuals, similar in age and gender to
the study group, who were examined for various
reasons in the clinic and were found to be healthy
in terms of spine. These people were selected
among patients who applied for non-spine
reasons, whose neurological examinations
were normal, and who were not diagnosed with
any disease in their examinations. Additionally,
those who had previously been diagnosed
with psychiatric illnesses such as depressive
disorders, dementia, anxiety disorders, bipolar
disorder, schizophrenia, and obsessive-
compulsive disorder were excluded from both
the study group and the control group. Patients
with trauma and malignancy among surgical
indications were excluded due to the presence
of secondary factors affecting mental health.

In addition, four patients from the study
group were excluded because they could not
participate in the data collection processes. Two
of the four excluded patients were illiterate, and
the other two could not comply with the tests
due to language differences.

Surgical technique: In the patients included in
the study, the surgical procedure was performed
by neurosurgery specialists with the necessary
competence and experience in spine surgery.
After general anesthesia, a midline lumbar
incision was applied to the patients, and the
paravertebral muscles were subperiosteally
dissected. Instrumentation was applied with
transpedicular corpus screws under fluoroscopy
guidance. Laminectomy, foraminotomy, and
discectomy, if necessary, were performed.
Bilateral rods and transverse connectors
provided stabilization. Autologous bone grafts
were placed posterolaterally for fusion purposes.
After the surgical drain placement, the layers
were sutured in the anatomical plane.

Data collection tools: The State Anxiety
Inventory (SAl) and the Trait Anxiety Inventory
(TAl) were administered to the individuals in
the study and control groups to measure their
state and trait anxiety levels. The Visual Analog
Scale (VAS) scores were recorded to calculate
the postoperative pain levels of patients who
underwent lumbar spinal surgery. The Oswestry
Disability Index (ODI) scores were also
assessed to measure the physical disability
levels of the study group.

State and trait anxiety inventory: It was
developed by Spielberger et al. [21] in 1970.
Oner and Lecompte conducted the Turkish
adaptation and validity-reliability study in the
Turkish population. The SAIl consists of 20
items that need to be answered as (1) none, (2)
a little, (3) quite, and (4) entirely to express the
anxiety level of the individual at a specific time
and in a specific situation. The TAIl consists of 20
items that need to be answered as (1) rarely, (2)
sometimes, (3) much of the time, and (4) almost
always, to express the general anxiety level of
the individual within the scope of personality
traits. There are direct and reverse statements
in the scales. Direct statements represent
negative emotions, while reverse statements
represent positive emotions. There are ten
reverse statements in the SAI (1., 2., 5., 8., 10,
11., 15., 16., 19., 20. items) and 7 in the TAI
(21., 26., 27., 30., 33., 36., and 39. items). The
minimum score of both inventories is 20, while
the maximum score is 80. Many studies have
found this inventory useful in assessing clinical
populations’ state and trait anxiety symptom
levels [22, 23].

Visual analog scale: It is a subjective
expression of pain, a Likert-type scale scored
between 0 and 10, with 0=no pain, 5=Moderate
pain, and 10=the most severe pain experienced
or unbearable pain level [24].

Oswestry disability index: The scale is
designed to express the levels of disability in
daily physical activities due to low back pain
and consists of 10 items with six options ranging
from “0” to “5”. The first item evaluates the
pain level, while the others consider the level
of performing daily activities (e.g., dressing,
bathing, walking...). The total scale score is
divided by 50 if the person answers all the
questions and multiplied by 100. The result
is expressed as a percentage. It ranges from
0% for patients with no disability to 100% for
patients with complete disabilities. The values
are classified as minimal disability (0-20%),
moderate disability (21-40%), severe disability
(41-60%), complete disability (61-80%), and
bedridden or exaggerated disability (81-100)
[25]. Yakut et al. [26] conducted the Turkish
adaptation and validity-reliability study in 2004.
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Data collection process: The data for the
study were obtained from the self-report scales
applied to patients who had undergone surgery
for DLSS in the last six months and came to
the outpatient clinic for control and individuals
who applied to the outpatient clinic and were
not diagnosed with any pathological condition
(similar to the study group in terms of age and
gender) between them, who were healthy in
terms of mental and spine health. Neurosurgery
resident doctors accompanied the individuals
during the process of answering the scales.
While expressing VAS scores, the study group
individuals were asked to consider the pain level
they frequently experienced actively during the
day.

Analysis of data: In the study, patients were
classified as “early postoperative” (those who
underwent surgery within the last three months)
and “late postoperative” (those who underwent
surgery within the previous six months but
more than three months ago) in terms of the
postoperative period from surgery to evaluation.
VAS scores were considered “painful” for
patients with scores of “7” and above and “pain-
free” for those with scores of “6” and below.
Previous studies have shown that a VAS score
above 6 points predicts severe pain [27-29]. In
our study, we classified patients who described
severe pain as “painful.” Thus, a classification
was made for the patients in the study group
as “painful early postoperative,” “pain-free early
postoperative,” “painful late postoperative,” and
“pain-free late postoperative.” The ODI values
of the patients in the study group were grouped
as 1-minimal disability (0-20%), 2-moderate
disability (21-40%), 3-severe disability (41-
60%), 4-complete disability (61-80%), and
5-bedridden or exaggerated disability (81-
100%). Patients with ODI values of 1 and 2 were
considered as “no disability,” and those with 3,
4, and 5 were considered “ disability present.”

Firstly, the frequency and percentages
of the sociodemographic characteristics of
the study and control groups included in the
research were calculated and compared.
Especially the gender was considered here.
Additionally, the frequency and percentages
of the study group in terms of postoperative
pain and postoperative period, as well as both
groups evaluated together were determined.
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After the normality analysis of the data obtained
from the measurement tools, the SAI and TAI
scores of the study group and control group
were compared to compare the anxiety levels
of patients who underwent surgery due to DLSS
with normal healthy individuals. Furthermore,
the gender difference between SAI and TAI
scores within the study group was evaluated.

To examine the relationship between the
anxiety levels of patients who underwent
lumbar surgery and their postoperative pain
levels, the SAIl and TAI scores of the group
considered painful were compared with the
pain-free group. To evaluate the relationship
between patients’ anxiety levels and their
physical disability status, the anxiety scores of
the group considered to have physical disability
were compared with the group evaluated as
having no disability. Finally, the SAIl and TAl
scores of the early postoperative group and
late postoperative group were compared to test
the relationship between the anxiety levels of
patients who underwent surgery and the time
elapsed after surgery. In addition, patients were
divided into four separate groups based on pain
and postoperative period as described above,
and the anxiety scores of each group were
compared with each other.

Statistical analysis

Data analysis was performed using the
SPSS (“Statistical Package for the Social
Sciences”) (Version 25) package program and
Microsoft Office Excel program. An alpha level of
0.05 was considered for statistical significance.
Descriptive statistics measures (frequencies
and percentages) were used for summarizing
the population and sample, normality tests
(Komogorov-Smirnov and Shapiro-Wilk) for the
distribution of measurements obtained from
measurement tools, the Mann-Whitney U test
for variables with two groups, and the Kruskal
Wallis H test for variables with more than
two groups. The Mann-Whitney U test (with
Bonferroni correction) was used to determine
the source of the significant difference in the
variables as a result of the Kruskal-Wallis test.

The measurements obtained from the
measurement tools used in the research show
a normal distribution for the control group;
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however, they do not show a normal distribution
for the patient group (p<0.05). So, due to the
measurements obtained from the measurement
tools, which mainly do not show a normal
distribution for the patient group, non-parametric
methods have been used to test the hypotheses
within the scope of the research.

This study was conducted according to the
principles stated in the Declaration of Helsinki
and approved by the human research ethics
committee of Etlik City Hospital (Registration
No:AESH-EK1-2023-439 / 09.08.2023).

Results

The study group comprises 71 patients
who underwent surgery due to DLSS, while
the control group comprises 65 healthy
individuals. Table 1 summarizes the frequency
and percentages of the sociodemographic
characteristics of the study and control groups
included in the research.

Upon examining Table 1, it has been
determined that the patient and control groups
are similar regarding gender and age variables.
The average age of the study group is 57.7

(x8.1), while the average age of the control
group is 56.6 (+6.9). Among the patients who
underwent surgery, 64.8% are in the pain-free
group, and 35.2% are in the painful group.
Additionally, the numbers of patients in the early
and late postoperative periods are similar.

The normality test results of the measurement
tools are summarized in Table 2. According
to the results of the Mann Whitney U test for
comparing SAIl and TAI scores, the difference
between both SAl and TAI scores of the patient
and control groups was found to be statistically
significant (SAl p=0.000, TAl p=0.000) (Table 3).
To determine which group this difference favors,
rank averages have been examined, and it has
been found that the patient group has higher SAI
and TAI scores. When discussing the effect size
calculated for the practical significance of this
statistically significant difference, it is observed
to have a medium effect.

After comparing the anxiety scores of the
patient and control groups, the anxiety scores
of patients who underwent surgery due to DLSS
have been compared in terms of gender, pain,
disability, and postoperative period.

Table 1. Frequency and percentages of sociodemographic information of the patient and control

groups
Patients (n=71) Controls (n=65)
Variables Categories t/x? p
fI/mean %I/SD fI/mean %ISD
Female 21 29.6 24 36.9
Sex 0.83 0.466
Male 50 70.4 41 63.1
Age 57.66 12.59 56.57 12.84 0.50 0.617
Pain-free 46 64.8
Postoperative Pain - - - —
Painful 25 35.2
Early periods 37 521
Postoperative Period -- -- -- -
Late periods 34 47.9
Early — Pain-free 23 324
Late — Pain-free 23 324
Pain and Period - - - -
Early — Painful 14 19.7
Late — Painful 11 15.5

SD: Standart Deviation, t:independent t-test, x?: Chi-square test
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Table 2. Results of normality tests of measuring instruments
K-S Test S-W Test
Measuring tools Group
Statistics p Statistics p
Patient 0.218 0.000* 0.853 0.000*
SAl
Control 0.100 0.173 0.977 0.257
Patient 0.171 0.000* 0.851 0.000*
TAI
Control 0.110 0.048 0.974 0.1

*: p<0.05, K-S Test: Kolmogorov-Smirnov test, S-W Test: Shaphiro-Wilk test, SAI: State Anxiety Inventory, TAI: Trait Anxiety Inventory

Table 3. Mann Whitney U test results regarding the comparison of SAl and TAl scores of the patient

and control groups

Variables Group N Mean SD z P d
Patient 71 37.28 12.10

SAl -4.45 0.000* 0.382
Control 65 28.35 3.06
Patient 71 30.73 4.43

TAI -3.58 0.000* 0.307
Control 65 28.17 3.43

*: p<0.05, SD: Standart Deviation, d: Cohen’s effect size, SAl: State Anxiety Inventory, TAl: Trait Anxiety Inventory

Firstly, the anxiety scores of the patient group
were compared according to gender, and it was
found that SAI and TAI scores in the patient
group did not differ (SAl p=0.553, TAl p=0.371)
(Table 4).

The results of the examination of the
patient group’s anxiety scores based on the
postoperative pain status are summarized in
Table 5. In the patient group, the SAIl scores

are statistically significantly higher in the painful
group (p=0.000). Considering the rank means,
it has been determined that this difference has
a significant practical effect. On the other hand,
it is found that the TAI scores of the patients
do not show a statistically significant difference
according to the pain status (p=0.147). When
rank means are examined, it is understood that
the TAI scores are higher in the group with pain,
but this difference is not significant.

Table 4. Mann Whitney U test results regarding the comparison of SAl and TAI scores of the patient group by

gender

Variable Gender N Mean SD V4 P d
Male 21 39.19 13.79

SAIl -0.59 0.553 -
Female 50 36.48 11.38
Male 21 30.76 5.72

TAI -0.90 0.371 -
Female 50 30.72 3.83

SD: Standart Deviation, d: Cohen’s effect size, SAI: State Anxiety Inventory, TAI: Trait Anxiety Inventory
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Table 5. Mann Whitney U test results regarding the comparison of SAl and TAI scores of the patient

group according to pain status

Variable Postoperative Pain N mean SD Z P d
Pain-free 46 30.02 4.95

SAl -6.62 0.000* 0.786
Painful 25 50.64 9.72
Pain-free 46 30.41 4.88

TAI -1.45 0.147 -
Painful 25 31.32 3.45

*: p<0.05, SD: Standart Deviation, d: Cohen’s effect size, SAI: State Anxiety Inventory, TAI: Trait Anxiety Inventory

When the disability levels of the patients
are compared with the SAIl and TAI scores, it
is seen that the SAIl scores of the patients are
statistically significantly different according
to their physical disability status (p=0.000).
The Mann-Whitney U test was performed to
determine which group or groups caused the
statistical difference, and according to the study
design, the SAI scores of patients with disability
(Group 3 and above) were higher than those
without disability (Groups 1 and 2). According
to our statistical analysis, the TAl scores of the

patients did not differ significantly according
to the physical disability of the patient group
(p=0.261) (Table 6).

In another part of the analysis, the anxiety
scores of the patient group were compared in
terms of the time elapsed after surgery; it was
found that there was no statistically significant
difference between the SAl and TAI scores
of the patients in the early postoperative and
late postoperative period (SAl p=0.584, TAl
p=0.441) (Table 7).

Table 6. Kruskal Wallis H test results regarding the comparison of SAl and TAIl scores of the patient
group according to their disability levels

Difference
Variable Disability (ODI N Mean SD H sd
! isability (ODI) (Mann-Whitney)
1-Minimal disability 32 2981 3.89
SAl 2-Moderate disability 14 3150 10.34 3>1
4>2
3-Severe disability 15 47.07 7.82 4325 3 0.000* 359
4-Crippled 10 4>1
5460 9.72
5-Bed bound / Exaggerating 0
1-Minimal disability 32 3094 551
2-Moderate disability 14 2921 281
TAI 3-Severe disability 15 31.60 2.92 400 3 0.261
4-Crippled 10
30.90 4.25
5-Bed bound / Exaggerating 0

*: p<0.05, SD: Standart Deviation, ODI: Oswestry Disability Index, SAl: State Anxiety Inventory, TAIl: Trait Anxiety Inventory
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Table 7. Mann Whitney U test results for the comparison of SAl and TAI scores of the patient group

according to the time elapsed after surgery

Variable Postoperative Period N Mean SD Z P d
Early 37 36.38 11.15

SAl -0.55 0.584 -
Late 34 38.26 13.16
Early 37 30.32 412

TAI -0.77 0.441 --
Late 34 31.18 4.76

SD: Standart Deviation, d: Cohen’s effect size, SAI: State Anxiety Inventory, TAI: Trait Anxiety Inventory

In the last stage of the analyses, the patient
group was grouped in terms of postoperative
pain and period, and these groups were
compared in terms of SAl and TAIl scores
(Table 8). According to Table 8, it is revealed
that patients’ SAl scores differ between the
groups determined when postoperative pain
and period are evaluated together (p=0.000).
Pairwise groups were formed to determine
which group this difference originated from,
and Mann-Whitney U tests were performed.

As a result of the pairwise comparisons, it was
found that the painful early postoperative and
painful late postoperative groups had higher
SAl scores compared to both pain-free early
postoperative and pain-free late postoperative
groups. Within the groups with only painful or
pain-free patients, SAl scores did not differ in
terms of postoperative period. Patients’ TAI
scores did not show a statistically significant
difference between the groups (p=0.346).

Table 8. Kruskal Wallis H test results regarding the comparison of SAl and TAIl scores of the patient
group by considering postoperative pain and period together

Diff
Variable Pain and Period N Mean SD H sd (h;la';\er:(\;\‘lahitney)
Pain-free and early (1) 23 2948 460
1>3
Pain-free and late (2) 23 30.57 5.32 154
SAl 4475 3 0.000*
Painful and early (3) 14 4771 9.8 2>3
2>4
Painful and late (4) 11 5436 9.35
Pain-free and early (1) 23 29.70 4.31
Pain-free and late (2) 23 3113 540
TAI 331 3 0.346  --
Painful and early (3) 14 3136 3.71
Painful and late (4) 1 3127 3.26

*p<0.05, SD: Standart Deviation, SAl: State Anxiety Inventory, TAIl: Trait Anxiety Inventory, 1: Painful and early, 2: Painful and late

3: Pain-free and early, 4: Pain-free and late
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Discussion

In this study, we found that SAl and TAl scores
were significantly higher in the patient group
who underwent surgery for DLSS compared
to healthy controls; within the study group, SAl
and TAIl scores were not affected by gender
and postoperative period, but higher SAl scores
were observed in patients with tremendous
postoperative pain and disability, while TAI
scores remained unchanged. We also designed
a unique model in which postoperative pain and
duration were evaluated together to prevent
bias arising from the pain factor when analyzing
the change in anxiety scores over time after
surgery. In this model, we confirmed that the
difference between the groups originated from
the pain variable; when the pain status was not
a variable, SAl, and TAI scores did not differ in
terms of postoperative duration. In this respect,
our study has the feature of being the first in the
literature.

Spine surgeries generally play a role in
alleviating or exacerbating depressive and
anxiety symptoms in patients with spine
problems. Although the words depression and
anxiety are utteredinthisandsimilarstudies, what
is meant is depressive and/or anxiety-related
symptoms. The scales were used to measure
the levels of depressive and anxiety symptoms,
not the levels of depression or anxiety. These
depressive and anxiety symptoms decrease in
patients as symptoms due to the spine improve
after surgery. At the same time, new psychiatric
problems are encountered in patients who
experience negativity during the postoperative
recovery process or suffer from physical
disabilities [30]. Previous studies have focused
mainly on psychiatric issues in the preoperative
period, often conflating anxiety and depression.
However, it is a known fact that anxiety
and depression represent different clinical
conditions. The earliest study on postoperative
anxiety, conducted by Surman in 1987 [31],
reported more postoperative complications in
patients with high levels of anxiety. Falavigna et
al. [32] have recently shown that postoperative
psychiatric conditions are more critical than
preoperative psychiatric conditions in predicting
poor quality of life and disability after surgery.
Subsequently, Angelini et al. [33] found that the
incidence of postoperative anxiety in elective
lumbar surgeries was high and affected clinical

recovery negatively. We believe that this
study, which addresses the anxiety status of
patients who have undergone spine surgery
in the postoperative period without clustering
with depression, is valuable in terms of the
information it provides.

The results of this study showing higher
levels of state and trait anxiety in patients who
underwent surgery for DLSS compared to the
healthy controls are consistent with similar
studies in the literature. Zieger et al. [15]
reported that patients who underwent surgery
for lumbar disc herniation had increased levels
of anxiety and depression compared to the
average population, which negatively affected
postoperative pain and returned to work.
Another study with 495 spinal surgery patients
reported new-onset depression and anxiety
rates of 6% and 11.2%, respectively [20]. While
the increase in state anxiety levels in the patient
group compared to the healthy population can
be seen as an understandable result, the high
score in trait anxiety may have two reasons.
First, this result may be due to the nature of
the measurement tool we preferred to use in
our study. It has been shown in several studies
that the SAl and TAI scales can successfully
measure anxiety in populations and represent
the theoretical distinction between state and
trait anxiety [23, 34, 35]. However, in some
exceptional cases and selected populations, it
has been observed that the increase in state
anxiety levels affects the participants’traitanxiety
scores as well [36]. Second, due to DLSS and
symptoms such as pain and disability, patients
may have developed generalized anxiety in
the preoperative period. In addition to these,
interpreting the high level of trait anxiety in the
patient group as an independent psychiatric
condition rather than a disease state would be
too theoretical and not consistent with the fact
that randomly selected patients with anxiety
disorders are grouped in the study population.

Effective management of postoperative
anxiety, pain, and physical disability is essential
for reducing complications, accelerating
recovery, and enhancing patient satisfaction
[37]. It has been shown that postoperative
pain and physical disability trigger anxiety and
depressive symptoms in patients undergoing
spinal surgery and generally decrease their
quality of life [38-40]. The consensus is that there
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is a bidirectional and cumulative relationship
between back pain and anxiety after spinal
surgery. In addition to pain triggering anxiety and
depression, the increase in these psychiatric
disorders also worsens pain symptoms [41-
44]. Jimenez Almonte et al. [45] found that
there was no relationship between psychiatric
disorders and physical disability in patients
undergoing spinal surgery. Still, there was a
significant relationship between postoperative
pain and anxiety. In another study, Inci and
Senol [46] reported a relationship between
postoperative pain and anxiety in patients with
DLSS. In the same study, they showed that
anxiety and depression scores were also high
in patients with high levels of disability but not
statistically significant. Our study found that
patients with higher levels of pain and physical
disability had increased state anxiety-related
symptom levels. Still, there was no difference
in terms of continuous anxiety levels compared
to other patients. This result highlights the
coexistence of pain, disability, and anxiety but
does not clarify the causal mechanisms. But, it
is valuable in demonstrating the coexistence of
pain, disability, and anxiety in patients who have
undergone spinal surgery.

There was no difference in SAl and TAI
scores between patients who had undergone
surgery for DLSS and had passed three months
or less and those who had passed more than
three months but less than six months after
surgery. Additionally, patients were divided
into four groups based on their pain and time
variables: early postoperative with pain, late
postoperative with pain, early postoperative
without pain, and late postoperative without
pain, to prevent bias on the results caused by
postoperative pain as a variable. These groups
were compared in terms of SAl and TAI scores.
In this model, it was observed that postoperative
duration was not related to either state or trait
anxiety and that the pain variable was related to
state anxiety but not to trait anxiety score level.

The sample size is the most significant
limitation of our study. More extensive sample
studies are needed to test the changes in SAland
TAl scores by age and gender more accurately.
Another limitation is that patient data are based
on self-reports. Structured clinical interview-
based studies will provide more accurate
results. The standardization of the surgical
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technique applied seems to be an advantage
in terms of the power of the study. However,
posterior stabilization surgeries have become
quite diverse today. For example, dynamic
stabilization systems are thought to provide
patients a more comfortable postoperative
recovery process [47]. In this context, our study
reflects the results of classical rigid stabilization
surgeries. On the other hand, we did not take
an active role in the postoperative rehabilitation
processes of the patients we included in our
study. We do not know how they continued these
rehabilitation processes. However, studies
show that standardized physical rehabilitation
processes positively affect patients’ physical
and mental well-being [48]. Additionally, more
extended follow-up periods may be required to
understand the relationships between symptoms
related to the spine and mental health.

According to the results of our study, the
anxiety levels of patients who underwent surgery
due to DLSS are generally higher than those of
the healthy controls. Additionally, individuals
with more pain and physical disability in these
patients have higher anxiety symptom levels
specific to their situation compared to other
patients. We believe that a comprehensive
approach focusing on pain, physical disabilities,
and anxiety is necessary to support the
postoperative recovery process of patients who
have undergone surgery due to a degenerative
spine. Comprehensive approaches focusing
on pain, disability, and anxiety symptoms may
positively affect the recovery process. More
extensive and prospective studies are needed
to reveal the causal relationship between these
concepts.
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