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Abstract: Objective: To explore the association between preoperative anxiety and nasal-specific symptoms in pa-
tients undergoing sinus surgery. Methods: A retrospective review was conducted on 150 patients who underwent
routine sinus surgery between January 2022 and June 2025. All participants completed the Self-Rating Anxiety
Scale (SAS), the 22-ltem Sino-Nasal Outcome Test (SNOT-22), and the Family Adaptation, Partnership, Growth, Af-
fection, and Resolve (APGAR) Index. Feature selection was performed using LASSO regression, followed by multivari-
ate logistic regression to identify independent predictors of preoperative anxiety. A predictive nomogram was con-
structed and internally validated using the Bootstrap method. The model’s performance was evaluated using ROC
curves, calibration curves, and decision curve analysis (DCA). Results: Patients in the anxiety group had significantly
higher mean ages, Lund-Mackay scores, and SNOT-22 total scores, but lower monthly household income per capita
and APGAR scores compared to the non-anxiety group. LASSO regression identified age, endotracheal intubation,
Lund-Mackay score, monthly household income, SNOT-22, and APGAR as candidate predictors. Multivariate logistic
regression confirmed that age, Lund-Mackay score, monthly household income, SNOT-22and APGAR were indepen-
dent predictors of preoperative anxiety. The nomogram showed good discrimination, calibration, and clinical utility.
Correlation analysis revealed that the SAS score was positively correlated with the SNOT-22 score and negatively
correlated with the APGAR score. Conclusions: More severe nasal-specific symptoms and lower family support were
associated with a higher risk of preoperative anxiety in patients undergoing sinus surgery. Age, Lund-Mackay score,
monthly household income, SNOT-22, and APGAR were independent predictors, providing a reference for individual-
ized anxiety intervention in clinical practice.
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Introduction

Rhinosinusitis is a global health concern with
complex and heterogeneous epidemiologic pat-
terns and shows significant variation across
regions and populations [1]. Studies have
shown that the prevalence of chronic rhinosi-
nusitis (CRS) varies significantly: the global
average prevalence is 8.7%, while the overall
prevalence in China is approximately 10%. The
prevalence in urban areas is 4.8%, while it is as
high as 7.0% in rural areas [2, 3]. From a patho-
physiologic perspective, acute rhinosinusitis is
caused by catarrhal or purulent inflammation of
the sinus mucosa. In contrast, CRS is a hetero-
geneous condition defined as persistent inflam-

mation of the nasal cavity and sinus mucosa for
more than 12 weeks. Common symptoms of
both types include nasal obstruction, purulent
nasal discharge, headache, and decreased
sense of smell [4, 5]. In addition to local symp-
toms, rhinosinusitis can lead to distant non-
suppurative or purulent lesions, affecting adja-
cent tissues and organs, and thus inducing
serious complications. This disease not only
harms the physical and mental health of pa-
tients, but also imposes a heavy socioeconom-
ic burden on them [6]. Consequently, while drug
treatment can alleviate symptoms to some
extent, the long-term management of the dis-
ease still faces many challenges due to side
effects and long-term drug efficacy decay [7].
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Since its advent, endoscopic sinus surgery
(ESS) has become the core surgical manage-
ment for refractory rhinosinusitis. This surgery
significantly improves the quality of life of pa-
tients while preserving normal mucosa by pre-
cisely removing diseased tissue and restoring
the anatomic structure and physiologic func-
tion of the nasal cavity and sinuses [8]. How-
ever, ESS is an invasive procedure that inevita-
bly causes physiological stress in the body,
often manifesting as significaxnt preoperative
anxiety [9]. Chen et al. [10] found that the prev-
alence of anxiety disorder in sinusitis patients
was as high as 28.9%, significantly higher than
that of the general population. Lamb et al. [11]
believed that elevated preoperative anxiety lev-
els can lead to excessive sympathetic nerve
excitation, causing anesthesia induction and
intraoperative hemodynamic instability, there-
by increasing the difficulty of surgical opera-
tion, postoperative pain, and the risk of deliri-
um, which is not conducive to postoperative
recovery. Furthermore, the core symptoms that
force patients to undergo surgery-chronic na-
sal obstruction, purulent nasal discharge, and
facial swelling and pain-can form a vicious
cycle. These symptoms can disrupt sleep struc-
ture and may also cause nocturnal hypoxemia,
which in turn increases morning cortisol levels.
This physiologic mechanism activates the hypo-
thalamic-pituitary-adrenal (HPA) axis, exacer-
bating anxiety and keeping the body in a state
of maladaptive physiological hyperarousal for a
long time [12]. In recent years, clinical attention
to the psychological state of patients during the
perioperative period has increased significant-
ly, but there remains a lack of integrated res-
earch that combines the objective severity of
the disease, the patient’s subjective symptom
experience, and the family support system. At
the same time, there is a lack of preoperative
anxiety prediction tools that combine objective
nasal cavity assessment scores with family
functional status, making it difficult to screen
high-risk groups accurately and implement tar-
geted intervention. Given the heavy burden of
preoperative anxiety in patients undergoing
sinus surgery, this study aims to assess the cur-
rent status of preoperative anxiety, clarify its
key influencing factors, and focus on exploring
the association between the severity of nasal
symptoms and preoperative anxiety. The re-
sults can provide a basis for developing indi-
vidualized perioperative intervention programs,
reducing anxiety-related risks, thereby improv-
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ing surgical efficacy, promoting postoperative
recovery, and improving the quality of life of
patients.

Materials and methods
Study population

This study was a retrospective study, analyzing
the clinical data of 150 patients who under-
went sinus surgery at the Fourth Affiliated
Hospital of Anhui Medical University between
January 2022 and June 2025. Inclusion crite-
ria: diagnosis meeting the clinical diagnostic
criteria for rhinosinusitis [13]; first surgical
treatment; age >18 years; stable condition and
normal cognitive function before surgery; able
to communicate normally; and complete medi-
cal records. Exclusion criteria: comorbid mental
illness or other psychological disorders; comor-
bid other nasal diseases; severe dysfunction
of major organs; visual or auditory impairment;
malignant tumors; and comorbid immune sys-
tem diseases. This study was approved by the
Ethics Committee of the Fourth Affiliated Hos-
pital of Anhui Medical University (Approval No.:
KYXM-202512-021).

Research tools and data collection

The collected research variables encompass-
ed sex, age, body mass index (BMI), diagnosis
type, presence of nasal polyps, pain status at
admission, endotracheal intubation status, dis-
ease awareness, Lund-Mackay score, educa-
tion level, sleep status, and average monthly
household income per capita. The anxiety level
of patients was assessed using the Self-Rating
Anxiety Scale (SAS) [14]. The scale has 20
items covering symptoms such as sweating,
facial flushing, numbness in the hands and
feet, dyspnea, and palpitations. Each item is
scored from 1 to 4. The scores of all items are
added together to obtain the raw score. The
raw score is multiplied by 1.25 and the integer
part is taken as the standard score. The higher
the standard score, the more severe the preop-
erative anxiety. The standard score <50 indi-
cates no anxiety, 50-59 indicates mild anxiety,
60-69 indicates moderate anxiety, and >70
indicates severe anxiety. The Cronbach’'s «
coefficient of the Chinese version of the scale
is 0.78 [15]. In this study, 50 points was used
as the cutoff value to divide all patients into a
non-anxiety group (n=42) and an anxiety group
(n=108).
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Table 1. Scores of SAS, SNOT-22, and APGAR
scales in patients undergoing sinus surgery
(n=150)

Scale Score (Mean * SD)
SAS 51.30+14.08
SNOT-22 68.03+1.79
APGAR 5.68+1.33

Note: SD, Standard Deviation; SAS, Self-Rating Anxiety
Scale; SNOT-22, the 22-Item Sino-Nasal Outcome Test;
APGAR, Family APGAR Index.

The 22-ltem Sino-Nasal Outcome Test (SNOT-
22) was used to assess nasal-specific symp-
toms. The scale includes five dimensions: nasal
symptoms, ear and facial symptoms, sleep,
cough, and mood, with a total of 22 items [16].
It uses a 6-point rating system: O points for no
distress, 1 point for mild distress, 2 points for
mild distress, 3 points for moderate distress, 4
points for severe distress, and 5 points for very
severe distress. The higher the score, the more
severe the symptoms. The Cronbach’s « coeffi-
cient of the Chinese version of the scale is
0.923 [17].

The Family Adaptation, Partnership, Growth,
Affection, and Resolve (APGAR) Index [18] was
used. The scale has 5 items and evaluates the
family from 5 dimensions: adaptability, cooper-
ation, growth, emotionality, and intimacy. A
3-point Likert rating system was used (O points
= almost never, 1 point = sometimes, 2 points
= often), with a maximum score of 10 points.
The higher the score, the better the family func-
tioning. The Cronbach’s o coefficient of the
scale is 0.78 [19].

All members of the research team possess-
ed extensive experience in collecting question-
naire data and received specialized training
before participating in this study to ensure that
the survey operation was standardized. Data
was entered by medical staff who had under-
gone rigorous training using electronic double
entry to ensure the accuracy and completeness
of data entry. To protect patient privacy, all data
were anonymized, and personal information
was strictly protected.

Statistical analysis

Statistical analyses were performed using
SPSS version 28.0 (IBM Corp., Armonk, NY,
USA). Counted data were expressed as n (%)
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and chi-square tests were used for compari-
sons between groups; Fisher’s exact test was
used when the theoretical frequency of any cell
was <5. The Shapiro-Wilk test was used to ana-
lyze the normality of continuous variables; nor-
mally distributed measurement data were ex-
pressed as mean * standard deviation (SD)
and independent samples t-tests or one-way
ANOVA were used for comparisons between
groups; non-normally distributed data were
analyzed using nonparametric tests. Further-
more, LASSO regression was performed using
R 4.4.0 software to screen for potential influ-
encing factors of preoperative anxiety, and
independent influencing factors were deter-
mined through multivariate logistic regression
analysis. A nomogram predictive model was
constructed based on risk factors and internal-
ly validated using the Bootstrap method (re-
peated sampling B=1000). The model’'s dis-
criminative power was assessed using receiver
operating characteristic (ROC) curves, its cali-
brability using calibration curves, and its clini-
cal application value using decision curve anal-
ysis (DCA). Atwo-sided P < 0.05 was considered
significant.

Results

Scores of SAS, SNOT-22, and APGAR scales in
patients undergoing sinus surgery

As shown in Table 1, this study included 150
patients undergoing sinus surgery, with a mean
SAS total score of 51.30 £+ 14.08. Based on the
scoring results, 108 patients (72%) exhibited
symptoms of anxiety. Regarding nasal-related
quality of life, the SNOT-22 total score was
68.03 + 1.79 points, while the patients’ APGAR
total score was 5.68 + 1.33 points.

Comparison of baseline characteristics be-
tween the anxiety and non-anxiety groups

As shown in Table 2, intergroup comparisons
revealed that patients in the anxiety group were
significantly older than those in the non-anxiety
group. The anxiety group also had a significant-
ly lower proportion of patients requiring endo-
tracheal intubation, a significantly higher pro-
portion of patients with a poor understanding
of their condition, a significantly higher Lund-
Mackay score, and a significantly lower average
monthly household income per capita (all P <
0.05). No significant differences were observed
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Table 2. Comparison of baseline characteristics between the non-anxiety and anxiety groups

Variable Non-anxiety group (n=42) Anxiety group (n=108)  x2/t P
Sex, n (%) 0.021 0.884
Male 22 (52.38) 58 (53.70)
Female 20 (47.62) 50 (46.30)
Age (years) 45.50+15.40 51.31+15.69 2.047 0.043
BMI (kg/m?) 23.70+3.38 24.23+3.64 0.816 0.416
Diagnosis, n (%) 0.074  0.941
Chronic rhinosinusitis 37 (88.10) 95 (87.96)
Acute rhinosinusitis 3(7.14) 5 (4.63)
Fungal sinusitis 2 (4.76) 8(7.41)
Presence of nasal polyps, n (%) 0.303 0.484
Yes 0 (0.00) 4 (3.70)
No 42 (100.00) 104 (96.30)
Pain on admission, n (%) 3.764 0.052
No pain 29 (69.05) 90 (83.33)
With pain 13 (30.95) 18 (16.67)
Tracheal intubation, n (%) 35(83.33) 57 (52.78) 11.905 0.001
Understanding of disease, n (%) 4679 0.031
Good 37 (88.10) 77 (71.30)
Poor 5(11.90) 31 (28.70)
Lund-Mackay score 6.40+2.16 8.55+2.51 4.889 <0.001
Education level, n (%) 0.038 0.845
High school or below 31(73.81) 78 (72.22)
College or above 11 (26.19) 30 (27.78)
Sleep condition, n (%) 0.157 0.692
Normal 41 (97.62) 102 (94.44)
Easily awakened/insomnia 1(2.38) 6 (5.56)

Average monthly household income (CNY)

3847.10+369.36

3561.57+250.32 5.447 <0.001

Note: BMI, body mass index; CNY, Chinese Yuan.

Table 3. Comparison of SNOT-22 and APGAR scores between the non-anxiety and anxiety groups

Variable Non-anxiety group (n=42) Anxiety group (n=108) t P
SNOT-22 66.90+£1.10 68.47+1.82 5.225 <0.001
APGAR 6.29+1.64 5.44+1.11 2.655 0.001

Note: SNOT-22, the 22-ltem Sino-Nasal Outcome Test; APGAR, Family APGAR Index.

between the two groups in terms of gender,
BMI, disease diagnosis type, presence of nasal
polyps, pain status upon admission, education-
al attainment, or sleep status.

Comparison of SNOT-22 and APGAR scores
between the anxiety and non-anxiety groups

Intergroup comparisons revealed that patients
in the anxiety group exhibited significantly high-
er SNOT-22 scores than those of the non-anxi-
ety group (P<0.05). In contrast, their APGAR
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total scores were significantly lower (P<0.05).
Detailed data are presented in Table 3.

Univariate logistic regression analysis of fac-
tors associated with preoperative anxiety

Univariate logistic regression identified seven
factors significantly associated with preopera-
tive anxiety. Older age, poor understanding of
the disease, higher Lund-Mackay score, and
higher SNOT-22 total score were associated
with an increased risk of preoperative anxiety.
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Table 4. Univariate logistic regression analysis of factors influencing preoperative anxiety in patients

undergoing sinus surgery

Variable B SE Wald x? P OR (95% Cl)

Sex 0.053 0.364 0.146 0.884 1.055 (0.516-2.153)
Age 0.024 0.012 2.023 0.043 1.024 (1.001-1.048)
BMI 0.043 0.052 0.816 0.414 1.044 (0.942-1.157)
Diagnosis -0.432 0.756 -0.572 0.567 0.649 (0.148-2.854)
Presence of nasal polyps 5.659 1.772 0.013 0.990 1.858 (0.154-4.521)
Pain on admission -0.807 0.422 -1.919 0.056 0.446 (0.195-1.020)
Tracheal intubation -1.681 0.481 -3.492 <0.001 0.186 (0.073-0.478)
Understanding of disease 1.092 0.522 2.092 0.036 2.979 (1.071-8.248)
Lund-Mackay score 0.395 0.094 4.248 <0.001 1.488 (1.239-1.788)
Education level 0.327 0.425 0.771 0.441 1.387 (0.604-3.188)
Sleep condition 0.880 1.096 0.803 0.422 2.412 (0.282-20.659)
Average monthly household income -0.003 0.001 -4.466 <0.001 0.997 (0.995-0.998)
SNOT-22 0.558 0.125 4.451 <0.001 1.747 (1.367-2.234)
APGAR -0.541 0.162 -3.333 <0.001 0.582 (0.424-0.800)

Note: OR, Odds Ratio; Cl, Confidence Interval; BMI, body mass index; SNOT-22, the 22-ltem Sino-Nasal Outcome Test; APGAR,

Family APGAR Index.

Table 5. Multivariate logistic regression analysis of factors influencing preoperative anxiety in patients

undergoing sinus surgery

Variable B SE Wald x? P OR (95% Cl)

Age 0.036 0.017 4.588 0.032 1.037 (1.003-1.071)
Tracheal intubation -1.292 0.672 3.695 0.055 0.275 (0.074-1.026)
Lund-Mackay score 0.321 0.120 7.179 0.007 1.379 (1.090-1.744)
Average monthly household income -0.005 0.001 13.837 <0.001 0.995 (0.993-0.998)
SNOT-22 0.563 0.166 11.475 <0.001 1.755 (1.268-2.430)
APGAR -0.594 0.212 7.850 0.005 0.552 (0.364-0.837)
Constant 13.522 4.661 8.417 0.004 -

Note: OR, Odds Ratio; Cl, Confidence Interval; SNOT-22, the 22-Item Sino-Nasal Outcome Test, APGAR, Family APGAR Index.

In contrast, endotracheal intubation, higher
household income, and higher APGAR score
were associated with a reduced risk (all P <
0.05). Detailed results are presented in Table
4.

LASSO regression for variable selection

LASSO regression analysis was performed to
screen and reduce the dimensionality of the
relevant variables (Table 5). The optimal LA-
SSO coefficient A was selected using 10-fold
cross-validation. The results identified age,
endotracheal intubation, Lund-Mackay score,
monthly household income per capita, SNOT-
22, and APGAR total score as predictors of
preoperative anxiety in patients undergoing
sinus surgery. The standardized LASSO reg-
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ression model was expressed as follows: y =
5.735+0.004 xage-0.430xendotracheal intu-
bation+0.165%xLund-Mackayscore-0.002xmon-
thly household income per capita +0.280x
SNOT-22 total score-0.224xAPGAR total score
(Figure 1).

Multivariate logistic regression analysis of fac-
tors influencing preoperative anxiety

To determine the independent predictors of
preoperative anxiety, multivariate logistic re-
gression analysis was performed. The outcome
variable was preoperative anxiety status (0 =
non-anxiety, 1 = anxiety), and the covariates
were the predictors selected by LASSO regres-
sion. As shown in Table 5, age, Lund-Mackay
score, monthly household income per capita,
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Figure 1. Least absolute shrinkage and selection operator (LASSO) for variable selection.

SNOT-22 total score, and APGAR total score
were identified as independent predictors of
preoperative anxiety (all P < 0.05).

Predictive model and performance for preop-
erative anxiety in patients undergoing sinus
surgery

A nomogram prediction model was constructed
based on the results of logistic regression anal-
ysis (Figure 2A) to quantify the risk factors
for preoperative anxiety. The predictive perfor-
mance of the model was assessed using an
ROC curve. Internal validation was performed
using the Bootstrap method (B = 1000). The
model achieved an AUC of 0.892 in the training
set and 0.820 in the validation set (Figure 2B).

Calibration of the regression model and deci-
sion curve analysis

The DCA for the training and validation cohorts
demonstrated that the model curve lay above
both the “all” and “none” curves, indicating
high clinical utility across a broad range of risk
thresholds (Figure 2C). The calibration curves
for the training and validation sets showed
that the model’s predicted probability closely
aligned with the actual incidence of preopera-
tive anxiety in patients undergoing sinus sur-
gery, as the curves substantially coincided with
the ideal calibration line, accurately reflecting
the risk of preoperative anxiety (Figure 2D).

Correlation between SAS and SNOT-22/APGAR
scores

Scatter plots and linear correlation analysis
revealed significant correlations between pre-
operative anxiety levels and both sinonasal
symptom severity (SNOT-22) and family support
(APGAR) (all P < 0.05, Figure 3).
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Discussion

In recent years, with the continuous advance-
ment of modern medicine, clinical care has
evolved from focusing merely on patients’ phys-
ical conditions to attaching greater importance
to their psychological well-being [20]. Preopera-
tive anxiety is the most common psychological
disturbance among surgical candidates, and its
intensity tends to rise as the operation appro-
aches [21]. Epidemiologic data have shown
that the global pooled prevalence of preopera-
tive anxiety in surgical patients reaches 48%
[22]. Consistently, the present study found that
72% of the 150 patients undergoing sinus sur-
gery suffered from preoperative anxiety, indi-
cating a considerably high prevalence in this
population. Anxiety not only destabilizes pa-
tients’ emotional status but also adversely aff-
ects surgical performance and postoperative
recovery, further undermining overall perioper-
ative outcomes [23, 24]. Accordingly, identify-
ing the level and influencing factors of preop-
erative anxiety and formulating targeted inter-
ventions is crucial for optimizing perioperative
management, ensuring surgical safety, and im-
proving patients’ quality of life.

The present study demonstrated that age was
an independent influencing factor for preopera-
tive anxiety in patients undergoing sinus sur-
gery. Sinus surgery primarily involves nasal mu-
cosal repair, and cellular regenerative capacity
gradually declines with aging. As a result, elder-
ly patients tend to exhibit slower postoperative
healing and prolonged recovery courses, which
trigger anxiety driven by concerns over uncer-
tain prognostic outcomes [25, 26]. Further-
more, most participants in this study were diag-
nosed with chronic sinusitis, a disease charac-
terized by a high recurrence rate that may fur-
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Figure 2. Predictive model and performance for anticipatory anxiety in patients undergoing sinus surgery. A. Nomo-
gram prediction model for preoperative anxiety in patients undergoing sinus surgery. B. ROC curve for preoperative
anxiety in patients undergoing sinus surgery. C. Clinical decision curve analysis for training and validation sets (The
left side is the training set, and the right side is the validation set). D. Calibration curves for training and validation
sets (The left side is the training set, and the right side is the validation set).

ther aggravate anxious emotions. Yang et al.
[27] reported that age-related declines in organ
function lead patients to overestimate surgical
risks and generate greater uncertainty about
the procedure. This phenomenon is particularly
prominent in middle-aged and elderly individu-
als, who are more concerned about surgical
success and the adverse effects of postopera-
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tive complications on rehabilitation, ultimately
presenting significantly higher anxiety levels.

Our results revealed that a high Lund-Mackay
score was an independent risk factor for preop-
erative anxiety in patients undergoing sinus
surgery. As a quantitative radiologic index for
evaluating the severity of sinus lesions, an ele-
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Figure 3. Correlation between preoperative anxiety and nasal symptoms
in patients undergoing sinus surgery. Note: (A) SNOT-22, the 22-Item Sino-
Nasal Outcome Test; (B) APGAR, Family APGAR + Index.

vated Lund-Mackay score indicates more ex-
tensive pathological involvement and higher
surgical complexity. Such conditions may cause
patients to worry excessively about disease
prognosis and consequently exacerbate their
anxiety [28, 29]. Bai et al. [30] confirmed that
higher Lund-Mackay scores are closely corre-
lated with nasal polyp recurrence in patients
with sinusitis. Accordingly, patients with elevat-
ed scores often fear unsatisfactory surgical
efficacy, deterioration of symptoms, and poten-
tial recurrence that may necessitate revision
surgery. Ranford et al. [31] also validated that
a higher Lund-Mackay score reflects more
severe disease status, which is prone to induc-
ing uncomfortable physical sensations and fur-
ther elevating the risk of preoperative anxiety.

Low per capita monthly household income was
also identified as a risk factor for preoperative
anxiety. Church et al. [32] proved that adequate
financial support can effectively relieve psycho-
logical stress in patients. Chronic sinusitis is
characterized by a prolonged disease course
and high recurrence, requiring long-term stan-
dardized treatment and follow-up. Although
medical insurance partially reduces the eco-
nomic burden, patients with low household in-
come often worry about unreimbursed medical
expenses. Such financial concerns increase
psychological pressure and further aggravate
preoperative anxiety [33].

Correlation analysis showed that SAS scores
were significantly correlated with SNOT-22 sco-
res, and nasal-specific symptoms were closely
associated with preoperative anxiety. Previous
studies have indicated that nocturnal hypoxae-
mia caused by nasal congestion can lead to
elevated cortisol levels upon waking [34]. Per-
sistent hypercortisolemia induces hippocampal
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T 1 ceived disease severity thr-
ough somatization symptoms,
thus forming a vicious psycho-
logic and physical cycle [35].
Conversely, anxiety can further
aggravate nasal symptoms via
autonomic nervous system dys-
function. Zhan et al. [36] demonstrated that
anxiety increases nasal mucosal vascular per-
meability and enhanced glandular hypersecre-
tion, thereby worsening nasal congestion and
rhinorrhea. Nasal obstruction also compromis-
es nocturnal sleep quality, leading to daytime
fatigue and inattention, which amplify patients’
surgical worries and fears. Also, persistent
purulent nasal discharge and headache cause
persistent physical discomfort and interfere
with daily life and work. Recurrent and fluctuat-
ing symptoms greatly impair quality of life and
further intensify anxious mood. Phillips et al.
[37] pointed out that the sleep and emotional
domains of the SNOT-22 questionnaire were
strongly correlated with anxiety and depression
and can effectively predict affective symptoms.
Feng et al. [38] found that preoperative nega-
tive emotions such as anxiety or depression
hinder the postoperative improvement of nasal
congestion, rhinorrhea and hyposmia in pati-
ents undergoing endoscopic sinus surgery, sup-
porting the close association between nasal-
specific symptoms and preoperative emotional
status.

SAS scores were also significantly correlated
with APGAR scores. Strong family support pro-
vides critical psychological encouragement and
spiritual comfort for patients to cope with dis-
ease stress. Evidence has confirmed that ade-
quate family support alleviates psychological
distress through emotional comfort and practi-
cal life assistance during hospitalization and
treatment [39, 40]. Ren et al. [41] also observed
a close relationship between family care and
anxiety levels, highlighting that sound family
support helps maintain positive mental status
and reduce anxiety vulnerability. Collectively,
family support serves as an important psycho-
social resource and is negatively correlated
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with preoperative anxiety by providing emotion-
al and practical support.

Several limitations of this study should be
acknowledged. First, all participants were re-
cruited from a single medical center, which may
have resulted in selection bias and limit the
generalizability of the findings. Second, this
study only evaluated preoperative anxiety sta-
tus without dynamically monitoring postopera-
tive anxiety changes or exploring their long-
term impacts on rehabilitation outcomes. Fur-
ther long-term follow-up cohorts are required to
conduct continuous postoperative observation
and psychological evaluation.

Conclusion

This study found that 72% of patients undergo-
ing sinus surgery experience preoperative anxi-
ety. Age, Lund-Mackay score, monthly house-
hold income per capita, SNOT-22 total score,
and APGAR total score were independent influ-
encing factors of preoperative anxiety. In clini-
cal practice, comprehensive preoperative psy-
chological assessment and targeted persona-
lized psychological interventions should be
actively implemented to alleviate anxiety, opti-
mize perioperative management, and improve
outcomes.

Disclosure of conflict of interest
None.

Address correspondence to: Juan Wang, Operating
Room, The Fourth Affiliated Hospital of Anhui
Medical University, Chaohu 238000, Anhui, China.
Tel: +86-0551-82324034; E-mail: wangjuan2025@
fy.ahmu.edu.cn

References

[1]  Wilcox J, Lobo D and Anderson S. Sinusitis.
Prim Care 2025; 52: 87-97.

[2] Min HK, Lee S, Kim S, Son Y, Park J, Kim HJ,
Lee J, Lee H, Smith L, Rahmati M, Kang J, Pa-
padopoulos NG, Cho SH, Hahn JW and Yon DK.
Global incidence and prevalence of chronic
rhinosinusitis: a systematic review. Clin Exp Al-
lergy 2025; 55: 52-66.

[3] Zhang L, Zhang R, Pang K, Liao J, Liao C and
Tian L. Prevalence and risk factors of chronic
rhinosinusitis among Chinese: a systematic re-
view and meta-analysis. Front Public Health
2023; 10: 986026.

4799

(4]

(8]

(9]

(10]

(11]

[12]

Xie X, Xuan L, Zhao Y, Wang X and Zhang L. Di-
verse endotypes of chronic rhinosinusitis and
clinical implications. Clin Rev Allergy Immunol
2023; 65: 420-432.

Fokkens WJ, Sedaghat AR, Soyka MB and Re-
itsma S. Recent advances in chronic rhino-
sinusitis: pathophysiology, treatments, and
outcome measures. Rhinology 2024; 62: 652-
658.

Tondo P, Hoxhallari A, Lacedonia D, Magaletti
P, Sabato R, Foschino Barbaro MP and Scios-
cia G. The CORE syndrome: an overlap of se-
vere asthma, obstructive sleep apnea, rhinosi-
nusitis, and esophageal reflux. Sleep Breath
2024; 28: 1761-1765.

Arcimowicz M. Rational treatment of acute
rhinosinusitis in the context of increasing anti-
biotic resistance. Otolaryngol Pol 2024; 78:
1-11.

Cao 'Y, ShiY, Hong W, Dai P, Sun X, Yu H and Xie
L. Continuum robots for endoscopic sinus sur-
gery: recent advances, challenges, and pros-
pects. Int J Med Robot 2023; 19: e2471.

Atar Y, Karaketir S, Sari H, Celik C, Aydogdu I,
Karaketir SG, Saltirk Z, Kumral TL, Tutar B,
Berkiten M, A Anarat ME and Berkiten G. Com-
parison of preoperative anxiety, bruxism, and
postoperative pain among patients undergo-
ing surgery for septoplasty, endoscopic sinus
surgery, and tympanoplasty. Niger J Clin Pract
2022; 25: 1984-1991.

Chen F, Liu L, Wang Y, Hu K, Ma B and Chi J.
Prevalence of depression and anxiety in pa-
tients with chronic rhinosinusitis: a systematic
review and meta-analysis. Otolaryngol Head
Neck Surg 2023; 168: 143-153.

Lamb M, Bacon DR, Zeatoun A, Onourah P,
Thorp BD, Abramowitz J, Ebert CS Jr, Kimple AJ
and Senior BA. Mental health burden of empty
nose syndrome compared to chronic rhinosi-
nusitis and chronic rhinitis. Int Forum Allergy
Rhinol 2022; 12: 1340-1349.

Jacobs JS, Han JK, Lee JK, Laidlaw TM, Martin
NL, Caveney S, Ambrose CS, Martin N, Spahn
JD and Hoyte FCL. Effect of tezepelumab on
sino-nasal outcome test (SNOT)-22 domain
and symptom-specific scores in patients with
severe, uncontrolled asthma and a history of
chronic rhinosinusitis with nasal polyps. Adv
Ther 2025; 42: 510-522.

Xu W, Zhuang P, Yang H, Ge P, Huang D, Li G, Fu
D and Chen Z. Chinese expert consensus for
assessment of vocal function (2024): guide-
lines of the subspecialty group of voice, so-
ciety of otorhinolaryngology head and neck
surgery, chinese medical association; subspe-
cialty group of laryngopharyngology, editorial
board of Chinese journal of otorhinolaryngolo-
gy head and neck surgery. J Voice 2025; 39:
469-482.

Am J Transl Res 2026;18(6):4791-4801


mailto:wangjuan2025@fy.ahmu.edu.cn
mailto:wangjuan2025@fy.ahmu.edu.cn

(14]

[15]

(16]

[17]

(18]

[19]

[20]

[21]

[22]

(23]

[24]

[25]

[26]

Sinus surgery: emotion and symptoms

Zung WW. A rating instrument for anxiety disor-
ders. Psychosomatics 1971; 12: 371-9.

Pang Z, Tu D and Cai Y. Psychometric proper-
ties of the SAS, BAIl, and S-Al in Chinese univer-
sity students. Front Psychol 2019; 10: 93.
Browne JP, Hopkins C, Slack R, Topham J,
Reeves B, Lund V, Brown P, Copley L and van
der Meulen J. Health-related quality of life after
polypectomy with and without additional sur-
gery. Laryngoscope 2006; 116: 297-302.

Yu J and Cheng Z. Chinese version of the sino-
nasal outcome test (SNOT)-22: the evaluation
of health-related quality of life for chronic rhi-
nosinusitis in adolescent. Chin J Clin Electron
Ed 2017; 11: 924-930.

Smilkstein G. The family APGAR: a proposal for
a family function test and its use by physicians.
J Fam Pract 1978; 6: 1231-9.

Xie'Y, Chen C, Zuo J, Zhang H, Zhou X and Chen
J. Reliability and validity of family APGAR index
in illicit drug users. Acta Acad Med Jiangxi
2023; 63: 66-70.

Nowicka-Sauer K, Zemta A, Banaszkiewicz D,
Trzeciak B and Jarmoszewicz K. Measures of
preoperative anxiety: part two. Anaesthesiol
Intensive Ther 2024; 56: 9-16.

Salzmann S, Euteneuer F, Kampmann S, Rien-
miuller S and Risch D. Preoperative anxiety
and need for support - a qualitative analysis in
1000 patients. Patient Educ Couns 2023;
115: 107864.

Friedrich S, Reis S, Meybohm P and Kranke P.
Preoperative anxiety. Curr Opin Anaesthesiol
2022; 35: 674-678.

Kassahun WT, Mehdorn M, Wagner TC, Babel
J, Danker H and Gockel I. The effect of preop-
erative patient-reported anxiety on morbidity
and mortality outcomes in patients undergoing
major general surgery. Sci Rep 2022; 12:
6312.

Mavrogiorgou P, Zogas H, Zogas G, Juckel G
and Heuer JF. Perioperative Angste und die
Angst vor dem Tod. Anaesthesiologie 2023;
72:266-272.

Kim DH, Stybayeva G and Hwang SH. Compar-
ative effectiveness of dupilumab versus sinus
surgery for chronic rhinosinusitis with polyps:
systematic review and a meta-analysis. Am J
Rhinol Allergy 2024; 38: 428-436.

Esquiroz Lizaur |, Zambom-Ferraresi F, Zam-
bom-Ferraresi F, Ollo-Martinez |, De la Casa-
Marin A, Martinez-Velilla N, Recreo Baquedano
A, Galbete Jimenez A, Gonzalez Alvarez G, Yar-
noz lrazabal MC and Eguaras Coérdoba |. Post-
operative physical rehabilitation in the elderly
patient after emergency surgery. Influence on
functional, cognitive and quality of live recov-
ery: study protocol for a randomized clinical
trial. Trials 2024; 25: 584.

4800

(27]

(28]

[29]

[30]

(31]

(32]

(33]

(34]

[35]

(36]

Yang KL, Detroyer E, Van Grootven B, Tuand K,
Zhao DN, Rex S and Milisen K. Association be-
tween preoperative anxiety and postoperative
delirium in older patients: a systematic review
and meta-analysis. BMC Geriatr 2023; 23:
198.

Sudiro M, Kuntara A and Waldi D. Correlation
of lund-mackay score on computed tomogra-
phy scan and nasoendoscopic score in chronic
rhinosinusitis. Acta Inform Med 2023; 31: 53-
56.

Kuo CJ, Liao YS, Barman J and Liu SC. Semi-
supervised deep learning semantic segmenta-
tion for 3d volumetric computed tomographic
scoring of chronic rhinosinusitis: clinical corre-
lations and comparison with lund-mackay
scoring. Tomography 2022; 8: 718-729.

Bai J, Huang JH, Price CPE, Schauer JM, Suh
LA, Harmon R, Conley DB, Welch KC, Kern RC,
Shintani-Smith S, Peters AT, Stevens WW, Kato
A, Schleimer RP and Tan BK. Prognostic fac-
tors for polyp recurrence in chronic rhinosinus-
itis with nasal polyps. J Allergy Clin Immunol
2022; 150: 352-361, e7.

Ranford D, Tornari C, Takhar A, Amin N, Alainin
M, Hopkins C and Surda P. Co-morbid anxiety
and depression impacts on the correlation be-
tween symptom and radiological severity in
patients with chronic rhinosinusitis. Rhinology
2020; 58: 568-573.

Church D, Vasudevan A, De Foe A and Loveg-
rove R. Money attitudes after clinical emotion-
al freedom techniques: psychological change
in a virtual vs in-person group. Adv Mind Body
Med 2023; 37: 4-14.

Fieux M, Margier J, Bartier S, Chang M, Carsu-
zaa F, Hwang PH, Patel ZM, Tringali S, Favier V
and Savary T. The extra cost of biologics as
first-line treatment in uncontrolled chronic rhi-
nosinusitis with nasal polyps with no previous
sinus surgery is overwhelming: a budget im-
pact analysis. Rhinology 2025; 63: 495-504.
Chopra S, Rathore A, Younas H, Pham LV, Gu C,
Beselman A, Kim 1Y, Wolfe RR, Perin J, Polotsky
VY and Jun JC. Obstructive sleep apnea dy-
namically increases nocturnal plasma free
fatty acids, glucose, and cortisol during sleep.
J Clin Endocrinol Metab 2017; 102: 3172-
3181.

Bengtsson C, Jonsson L, Theorell-Haglow J,
Holmstrom M, Janson C and Lindberg E. Sino-
nasal outcome test-22 and peak nasal inspira-
tory flow - valuable tools in obstructive sleep
apnoea. Rhinology 2020; 58: 341-348.

Zhan GY, Wang HF, Wang DF, Wen YH, Zhong
H, Wen WP, Li J and Peng L. Psychiatric disor-
ders in patients with benign and malignant si-
nonasal tumors: a prospective cross-sectional
study. Front Psychol 2024; 15: 1444522.

Am J Transl Res 2026;18(6):4791-4801



[37]

(38]

[39]

4801

Sinus surgery: emotion and symptoms

Phillips KM and Sedaghat AR. Depression and
anxiety: considerations for interpretation of
the SNOT-22 (22-ltem Sinonasal Outcome
Test). Otolaryngol Head Neck Surg 2022; 166:
985-992.

Feng D, Huang J, Ke X, Liu J, Shen Y and
Yang Y. The correlation between the degree of
anxiety/depression and the improvement of
subjective and objective symptoms after func-
tional endoscopic sinus surgery in chronic si-
nusitis. Zhonghua Er Bi Yan Hou Tou Jing Wai
Ke Za Zhi 2020; 55: 830-836.

Yie K, Shin AR, Jeong EH, Kim BM and Hwang
EJ. Efficacy of family presence in the operating
room during endovenous treatment: an EF-
FORT prospective observational study. J Vasc
Surg Venous Lymphat Disord 2025; 13:
102237.

[40] O’Brien Cannon AC, Caporino NE, O’'Brien MP,

[41]

Miklowitz DJ, Addington JM and Cannon TD.
Family communication and the efficacy of fam-
ily focused therapy in individuals at clinical
high risk for psychosis with comorbid anxiety.
Early Interv Psychiatry 2023; 17: 281-289.
Ren M, Song J, Zhou C, Hou J, Huang H and Li
L. Effects of family environment on depressive
symptoms in postgraduate students: longitudi-
nal moderating effect of family support and
mediating effect of psychological resilience.
Depress Anxiety 2024; 2024: 3867823.

Am J Transl Res 2026;18(6):4791-4801



