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ABSTRACT

Background: Detection of pulmonary nodules has a significant impact on people's lives and mental health. The
2020 NCCN guidelines recommend follow-up visit treatment for nodules < 8 mm; however, many patients with
small nodules choose surgery. We aimed to explore why these patients underwent surgery and the cause of their
anxiety.

Methods: We cross-sectionally surveyed patients with small nodules who had undergone surgery at a local grade 3
hospital.

Results: 338 patients who responded, 234 were included in the final analysis. A total of 68.81% of patients reported
clinically significant anxiety about pulmonary nodules, as measured by the IES-R. Poor performance in Activities of
Daily Living (ADL) (P=0.022, 95% CI: 1.237-15.857) was associated with the highest positivity rate (92.31%). Other
factors such as the presence of solid nodules (P=0.015, 95% CI: 1.26-8.335), multifocal disease (P=0.006, 95% CI:
1.317-5.373), and family history of lung cancer (P=0.048, 95% CI: 1.015-21.307) were also associated with distress.

Conclusion: Current ability to perform activities of daily living, presence of solid and multiple nodules, and family
history of lung cancer make patients who choose surgery more likely to experience pain.
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INTRODUCTION recommendation. However, some patients still choose to have
surgery.

Each year, millions of patients are diagnosed with pulmonar
yean b & b v Anxiety disorders are a cluster of psychiatric disorders that

nodules, and as the numbers of people screened with Computed
peop P manifest primarily as symptoms of pathological anxiety. The

Tomography (CT) screening grows, more and more patients will be
spotted with nodules [1]. Although Ground Glass Nodules (GGN)

is mostly early non-invasive or slightly invasive adenocarcinomas,

clinical performance and pathogenesis mainly include Generalized
Anxiety Disorder (GAD), atopic phobia, panic disorder, and anxiety
) ) . disorders caused by other illnesses. In recent years, the percentage
they place a tremendous burden on patients, particularly in terms ] ) o ) i )
. . ) . of patients with somatic diseases accompanied by anxiety disorders
of psychological distress [2]. Given the serious impact of pulmonary

nodules, clinicians should have a better understanding of the
experiences and concerns of patients with pulmonary nodules
and be well prepared to discuss these issues [3,4]. According to the
2020 NCCN guidelines, long-term follow-up is recommended for

pulmonary nodules < 8 mm, and surgical treatment is not a good ~ Almost everyone with nodules is at high risk of suffering

has markedly increased. Psychological abnormalities caused by
somatic diseases can impair social functioning and require prompt
intervention. Currently, pulmonary nodules are now considered to
be a somatic anxiety disorder that cannot be ignored [5].
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psychological harm and anxiety about nodule excision surgery. In
recognition of the growing attention to patient-centered care, the
American Thoracic Society has recently called for more research
to explore the implications of nodule monitoring on patients
[6]. Patients with small nodules generally choose conservative
treatment and persistent follow-ups. Only a limited number of
patients chose surgical therapy. Therefore, we designed to explore
the factors influencing preoperative anxiety and the reasons why
people choose surgery for nodules locally smaller than 8 mm.
We sought to describe the psychosocial implications of nodular
implications and estimation by surveying patients with small
pulmonary nodules at locally treated sites. We hypothesized that
patients would experience anxiety due to their condition, nature of
the nodules, and other factors when facing surgical treatment. To
understand why patients choose surgery.

MATERIALS AND METHODS

Study population

We enrolled patients selected from a local area as subjects for the
study. Inclusion criteria for participants were: 1) ASA grade < III; 2)
being aware and able to properly express properly information; 3)
Age 18-90; 4) nodules less than 8 mm; and 5) and were hospitalized
for surgery. Exclusion criteria: 1) not giving consent to be part of
the study; 2) patients with a confirmed lung cancer diagnosis;
and 3) history of psychotropic drugs (including opioids, NSAIDs,
sedatives, and antidepressants) and the abuse of alcohol.

Survey instrument

We devised a self-management questionnaire which covered four
aspects: (1) patient characteristics, (2) nodule-specific knowledge,
(3) patientclinician communication, and (4) nodule-specific
distress. A battery of pilot tests was conducted at a local hospital
to determine the content, validity, reliability, relevance, and
understandability of the questionnaire. Five patients were randomly
selected for an in-depth investigation to ascertain factors that may
have affected their choice of surgical treatment and perioperative
anxiety. Furthermore, reference was made to the trial conducted by
Freiman et al. at Dartmouth-Hitchcock Medical Centre. The final
survey tool comprised 28 items including validated scales and new
issues [4].

Survey administration

Data were collected from inpatients at a local hospital between
February 2023 and March 2023. Professionals collected the data
using a questionnaire. The patients were capable of scanning a QR
code and interviewing its content (Figure 1).

Outcome measures

The principal outcome of this pilot was lung nodule-specific distress,
as gauged by the Impact Event Scale-Revised (IES-R). The scale
consists of two subscales: the avoidance scale (actively staying away
from the reminders of the nodule) and intrusion scale (intrusive
thoughts). The severity of metastatic trauma can be determined by
summing the avoidance scale and the intrusion scales [7,8]. IES-R
consists of 16 questions, each with a score of 0 to 4 and an overall
score of O to 64, with 0 to 8 being subclinical; 9-25 mild; 26-43
moderate; and over 44 severe. Moderate or severe nodular distress
was characterized as being statistically significant [4].

] Dep Anxiety, Vol. 12 Iss. 1 No: 1000508

OPEN aACCESS Freely available online

Extracted patients
n=338

Y

Send questionnaire QR

code
Non-respondents, nodules less
> than 8mm, hospitalized for
Y surgery, other n=104
Respondents included

in final analysis
n=234

Respondets reporting
Negative responder clinically significant

n=73 distress
n=161

Figure 1: Questionnaire screening flow chart.

On the basis of the patient-centered communication pattern, we
assumed that high-quality doctor-patient communication and
positive lung nodule test-induced psychological stress would have a
significant impact on the choice of surgical treatment for patients
with small nodules. Our experience was that many patients
overestimate their risk of cancer, and these patients seem to suffer
more than those who think they are at a low risk. Therefore, we
aimed to understand the reasons why patients choose surgical
methods from the perspectives of clinical communication and
nodular monitoring [1].

Statistical analyses

All of the analyses were conducted using the IBM SPSS Statistics 26
software. The chi-squared test was used to estimate the correlation
between patient characteristics and nodulespecific distress.
All significance tests were two-tailed. The multivariate logistic
regression model included variables that are identified as potential
confounders (self-care ability, nodule nature, presence of multiple
lesions, and family history of lung cancer). Odds Ratios (OR) were
calculated and 95% Confidence Intervals (Cls) are reported.

RESULTS

Collected data was from 338 patients and 234 patients with
nodules smaller than 8 mm. Their mean age was 59.3 (SD=12.3)
years. There was no statistically significant difference between male
and female patients, with women accounting for 54.70%. Most
patients (68.80%) were non-smokers, and approximately one-third
(31.62%) earned enough money to pay for the procedure (Table 1).
This reflects the low social economic status of our sample and high
levels of financial insecurity.

Table 1: Repeated ANOVA analysis of all variables.

Characteristics of patients Value
Mean age + SD, y 59+ 12
Gender
Male 45.30%
Female 54.70%
Highest level of education
Primary and below 57.26%
junior high school 23.08%
High school/technical secondary 9.83%

school
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Junior college/Bachelor 9.83% <60 30 83 73.45%
E\’r;/ough ];noneslr1 on your own salary to c0\:7r (;a;(ol/)enses Age S 60 43 78 64.46% 0.138
asn't Enoug| .01% 9 1 o
Enough 31.62% BMI 4 4 8 6846% 0.9
Secrecy 21.37% > 24 32 72 69.23%
Fere . Junior high school 35 65 65.00%
Yes 94.87% Education ___and above 0.278
No 5.13% bakeground Juntor high school 3596 71.64%
Quantity of children the following
2.14% Yes 70 125 64.10%
ADL 0.001
1 26.92% No 3 36 92.31%
49.15% Nodul GGN 15 18 54.55%
0,
23 21.79% O presolid nodule 43 T4 6325%  0.003
ADL nature
N 1 1% Solid nodule 15 69 82.14%
epend on 1% ]
Some rely on 14.96% Smoking No 2109 GLIO% - 5gg
A little rely on 22.65% history Yes 21 52 71.23%
Don't need to rely on 60.68% Multiple No 58 107 64.85% 0.043
Current or past smoking history lesions Yes 15 54 78.26% '
Sm(ogking, ne\lier quit }2.?;3 » No 3 9 75.00% 0634
uit smoking .53% artner .
1 479
No smoking 68.80% X Yes 70 oL 68 470A)
CT examination demonstrates the nature of pulmonary nodules hFamlly . No 1 139 66.19%
Solid nodule 35.90% | istory 0 Yes 2 22 91.67% 0.0
Part-solid nodule 50.00% ung cancer
GGN 14.10% Note: ADL: Activity of Daily Living.
Pulmonary nodule morphology Table 3: Factors associated with clinically significant distress in patients
Round, quasi-round 34.19% ith oul Jul
Having irregular, polygonal or flat, 35.04% WIth puimonary nocures.
straight edges o P value OR OR 95% CI
Be unaware of 30.77% Yes 1
. ADL
Number of lesions No 0.022 4.429 1.237-15.857
Single lesion 70.51% Family No 1
Multiple lesions 29.49% history of
Family history of lung lung cancer Yes 0.048 4.65 1.015-21.307
Yes 10.26% GGN 1
No 89.74% Nodules Part-solid
Note: ADL, Activity of Daily Living; SD, standard deviation. nature nodule 0.691 118 0.522-2.671
Distress related to nodules is common. A total of 8.97% of patients Solid nodule 0.015 3.241 1.26-8.335
had both distress and anxiety of a subclinical kind. The majority Multiple No 1
of patients reported nodular distress: 22.22% mild and 68.81% lesions Yes 0.006 2.66 1.317-5.373

clinically significant (52.14% moderate and 16.67% severe).
Several factors were significant in both bivariate and multivariate
analyses, including difficulty in performing ADL (P=0.022, 95%
CI: 1.237-15.857), with the highest positive rate (92.31%). People
who lose the capability to take care of themselves in daily life are
more vulnerable to have anxiety, and not only need to face the
pressure of life but also face the trouble of disease. The presence
of solid nodules (P=0.015, 95% CI: 1.26-8.335), multifocal disease
(P=0.006, 95% CI: 1.317-5.373), and family history of lung cancer
(P=0.048, 95% CI: 1.015-21.307) were also important (Tables 2
and 3). Other characteristics were not appreciably associated with
clinically significant distress in bivariate analysis and were not
included in the primary analysis.

Table 2: Univariate analysis of clinical pain of pulmonary nodules.

Clinically
ionifi »
Characteristics Slit.n feant Positive P value
1stress rate
No Yes
Femal 1 87 67.97%
Gender SIS 4 2 0.762
Male 32 4 69.81%
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Note: OR-Odds Ratio; CI-Confidence Interval; ADL- Activity of Daily
Living.

Moreover, the majority of patients (about 60%-80%) who decided
to have the procedure said they clearly remembered their doctors'
clinical communication. The remainder said that they did not
understand or recall what the doctor said (Table 2). Of the issues
related to pulmonary nodules, the perceived risks of cancer
(51.78%), surgery (41.72%), and death (53.83%) had a substantial
psychological impact on the majority of patients (Figure 2 and
Table 4). This shows that the sample population was highly similar
in terms of possible cancer and death. Through years of clinical
experience the majority of patients equate cancer with death. What
they do not know is the very real possibility of immobile tumors
(tumors that grow slowly and are unlikely to present problems in
their lifetime). Some patients are disturbed by the lung nodules
(23.96%) and overall lack of medical knowledge (29.29%) (Figure
3). Therefore we suspect that a significant number of patients do
not fully understand what doctors are trying to convey to them,
that not all nodules will develop into cancer, that most nodules are
benign, and that patients with small nodules support conservative
treatment. However, patients' disproportionate fear of death and
cancer suggests a lack of effective doctor-patient communication.
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0.00% 10.00%

() Yes, ( ) No.

Whether to mention reported nodules is common h
Whether to mention this diagnostic uncertainty L
Whether it provides specific information about cancer risk h
Whether to mention the possibility of cancer h
Whether to mention the results of the CT scan _
Whether the indicated size of the nodules is mentioned _

20.00%

Figure 2: Several factors may prompt patients to choose surgical treatment after the detection of pulmonary nodules. Note: () Not remember,

30.00% 40.00% 50.00% 60.00% 70.00% 80.00% 90.00%

Table 4: Percentage of patients to choose surgical treatment after the detection of pulmonary nodules.

Whether the indicated

. R Whether to mention
size of the nodules is

Whether to mention
the results of CT scan the possibility of cancer

Whether to mention
this reported nodules is

Whether to mention
this diagnostic

Whether it provides
specific information

mentioned about cancer risk uncertainty common
17.46% 20.12% 27.81% 28.70% 28.70% 26.63%
78.04% 75.15% 65.50% 63.91% 6.80% 68.34%
4.14% 4.13% 1.69% 7.40% 4.14% 5.03%

The trouble of coming to the
| feel guilt out my lung nodules
- of the surgery itself

| could die from this

t could be cancer

42.90%

Figure 3: The doctor discusses the interpretation of CT images for the patient. Note: (ll) a lot, (#8¥) general, (%) a little, (") none.

39.64%

739.94%

39.35%

27.51%

TT3047%

DISCUSSION
To the best

misinterpretation nodules are commonly seen. Patients' perceptions

of our knowledge, patient evaluation and
of cancer risk are more strongly associated with pain than actual
disease risk [1]. This underlines the value of improvements clinical
communication to rectify patients’ mis-estimations of pulmonary
nodules. Validation of these data helps to quantitate the impact of
nodule detection on the physical and emotional health of patients

[9,10]. However, our findings are different from those of Professor
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Freiman et al. who showed that patients older than 65 years, current
smokers, and those with a high school diploma or less significantly
affected anxiety. This study found that poor performance in ADL,
the existence of solid and multiple lung nodules, and a strong
family history of lung cancer influenced patients' emotions of
the patients to varying degrees. In our study, the mean age of the
subjects was about 60 years, falling into the older group, which had
more primary diseases than the younger age group. Patients who
were unable to care of themselves showed greater anxiety following
the unexpected discovery of a pulmonary nodule [4,11]. Although
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most patients knew little about nodules, they understand that the
presence of solid and multiple nodules means more likelihood of
malignancy. These aspects may cause more psychological pressure
to patients in the face of surgery. It is also well known that patients
with lung cancers have a family history. Therefore, patients with
a family history of lung cancer are more stressed when facing
pulmonary nodules, and may have more obvious clinical anxiety
when facing surgery. It was surprising that there was no significant
association between smoking, non-smoking, and anxiety [12,13].

In our own experience, patients often misjudge the risk of nodules,
and although patients know the reasons of their distress, the
unpredictable and uncharted nature of their nodules is the chief
cause of their anxiety [14]. This indicates the significant gains to be
made in helping patients through the nodule surveillance period.
A relatively recent study by Slatore et al. demonstrated that this
distress can be minimised by high-quality clinical communication.
As pointed out in studies of communication about Papanicolaou
tests abnormalities, doctors may not bring up cancer since they want
to refrain from causing concerns that might not be present, but
patients were inclined to fear cancer whether the doctor brought
it up or not [15]. For this reason, doctors should discuss cancer
risks in a clear manner, unless the patient specifically requests
not to be informed. The American College of Chest Physicians
suggests a shared decision-making approach for all patients with
lung nodules. A clear explanation the process of treatment assists
patients to understand and reduce their apprehension [16]. The
introduction of nineyear compulsory education in China, so
there was no local compulsory education for patients above 50
years of age. Therefore, the majority of patients could make the
decision to opt for surgery by consulting their children. Therefore,
communication with the younger members of the patients' families
often has unexpected results.

CONCLUSION

As more and more pulmonary nodules are being identified, this
emphasises the critical importance of clinical communication.
Explaining the risks of pulmonary nodules to patients and
enlightening them from a professional perspective is an important
component of being a good clinician. These brief communication
strategies could help in improving the lives of countless patients
with pulmonary nodules each year. The current ability to carry out
activities of daily living, the existence of solid and multiple nodules,
and a family history of lung cancer make it more likely that patients
who opt for surgery will experience pain.

LIMITATION

This study did not have a longitudinal dimension and lacked follow-
up data on the dynamics of patients who presented with peak pain
at the beginning of nodule discovery. In addition, as the study area
was limited to Linhai City, the conclusions may not apply to the
general population. Although we selected small nodules, these were
also the patients who decided to undergo surgery. This suggests
that nodule testing seriously impact on the physical and mental
health of patients, and perioperative anxiety is very frequent in this
patient group.
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