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Abstract 

Objective  This study aimed to evaluate the effect of perioperative real-time information sharing on family members’ 
anxiety in patients undergoing elective thoracoscopic lobectomy and to explore the potential role of information 
sharing in reducing anxiety levels among family members.

Methods  This study was a prospective, single-center, well-designed randomized controlled trial (RCT), ensur-
ing methodological rigor, which included family members of patients undergoing elective thoracoscopic lobec-
tomy. Participants were randomly assigned to either the experimental group (real-time information-sharing group) 
or the control group (routine information communication group). Anxiety levels were assessed at multiple time 
points, including preoperative (T-1), intraoperative (T1, T2, T3, T4), and postoperative (T5, T6) stages, using widely used 
anxiety scales: the Self-Rating Anxiety Scale (SAS), the Hospital Anxiety and Depression Scale (HADS), and the General-
ized Anxiety Disorder 7 (GAD-7). Statistical analysis was performed using independent sample t-tests, with statistical 
significance set at P < 0.05 based on a predefined threshold.

Results  At several key time points (T0, T1, T2, T3, T4, T5), family members in the experimental group showed sig-
nificantly lower anxiety scores compared to those in the control group (P < 0.05). Notably, at T1 (when the patient 
entered the operating room) and T2 (30 min after the surgery began), the GAD-7 scores of the experimental group 
were significantly lower than those in the control group (T = 2.98, P = 0.003; T = 3.45, P = 0.001). The experimental group 
also had significantly lower SAS and HADS scores at time points T-1, T0, T1, T2, T3, and T4 compared to the control 
group.

Conclusion  Perioperative real-time information sharing has been shown to significantly reduce anxiety levels in fam-
ily members of patients undergoing elective thoracoscopic lobectomy, particularly during the early stages of surgery, 
such as when the patient enters the operating room and 30 min after the surgery begins. Real-time information shar-
ing may serve as an effective intervention to improve the psychological well-being of family members and is worth 
promoting in clinical practice.
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Background
Video-assisted thoracoscopic lobectomy (VATS) is a 
minimally invasive surgical technique that has become 
one of the standard treatments for lung cancer and other 
thoracic diseases. Due to its small incision, rapid recov-
ery, and fewer postoperative complications, VATS has 
been widely adopted in clinical practice. However, fam-
ily members’ anxiety significantly impacts the periop-
erative course of patients. The emotional states of family 
members can not only impact the patient’s psychologi-
cal well-being and recovery but also affect postoperative 
compliance and overall treatment outcomes.

One study has shown that family members’ anxiety 
is strongly associated with the patient’s postoperative 
recovery speed, pain management, and overall treatment 
outcomes (Yang et al. 2021). Additionally, the emotional 
state of family members can affect the patient’s sense 
of dependency on treatment and their level of coopera-
tion, indirectly influencing the recovery process (Miller 
et  al. 2019). Family members’ anxiety directly impacts 
the patient’s mood and postoperative recovery, espe-
cially in cases involving high surgical risks, where family 
members’ anxiety may lead to increased patient unease, 
further complicating recovery (Wu et  al. 2021). Statis-
tics show that approximately 60% of family members of 
patients undergoing elective surgery experience moder-
ate to severe anxiety during the perioperative period (Lee 
et  al. 2022). In hospitals using traditional methods of 
communication, family member satisfaction tends to be 
low, and anxiety issues are often neglected. In contrast, 
hospitals utilizing real-time information-sharing tech-
nologies have reported a reduction in family members’ 
anxiety levels by approximately 30% (Brown et al. 2023). 
Although VATS reduces physical pain for patients due to 
its minimally invasive nature, the uncertainties surround-
ing the surgery and the postoperative recovery process 
still contribute to family members’ anxiety. Research has 
shown that family members’ anxiety may have a nega-
tive association with the patient’s prognosis, particularly 
in families under high social and psychological stress 
(Liu et  al. 2020a). Therefore, effectively reducing family 
members’ anxiety and providing real-time information 
support have become important research topics in perio-
perative management.

Recent studies have shown that digital technologies, par-
ticularly real-time information sharing, can effectively alle-
viate family members’ anxiety (Xie et al. 2022; Wang et al. 
2021). Real-time information sharing not only allows family 

members to stay informed about the patient’s surgical pro-
gress and recovery status but also strengthens trust, reduc-
ing uncertainty before, during, and after surgery (Zhang 
et  al. 2020). However, the specific effects of perioperative 
information sharing across different cultural contexts and 
surgical types have not been fully clarified. Existing stud-
ies mainly focus on anxiety interventions for patients, with 
relatively limited research on anxiety management for fam-
ily members. Furthermore, ensuring timely and effective 
information delivery to family members during complex 
surgical procedures, while maintaining the accuracy and 
completeness of the information, remains a challenge.

This study aims to provide a novel intervention for 
reducing family members’ anxiety and offer theoretical and 
practical support for future innovations in perioperative 
management models. Effective perioperative information 
sharing not only alleviates family members’ anxiety but also 
enhances the patient’s postoperative recovery, ultimately 
increasing satisfaction for both patients and their families. 
This approach offers more comprehensive and patient-cen-
tered perioperative support for patients undergoing thora-
coscopic lobectomy.

The objective of this study is to explore the impact of 
perioperative real-time information sharing on family 
members’ anxiety in patients undergoing elective thoraco-
scopic lobectomy. This research seeks to assess the role of 
real-time information sharing in reducing family members’ 
anxiety, enhancing their trust in the surgery, and improving 
patient postoperative recovery.

Methods
Ethics and consent to participate statement
This study was approved by the Ethics Committee of 
West China Hospital, Sichuan University, China. Written 
informed consent was obtained from all participants prior 
to their inclusion in the study.

Study design and sample
This study adopted a well-designed randomized controlled 
trial (RCT) to ensure methodological rigor. The research 
was conducted from August 2023 to February 2024 in 
the thoracic surgery department at West China Hospital, 
Sichuan University, China.

Inclusion criteria

–	 American Society of Anesthesiologists (ASA) classifi-
cation II-III
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–	 Age 18–70 years
–	 Able to understand and sign the informed consent 

form
–	 Family members of patients scheduled for elective 

thoracoscopic lobectomy
–	 Stable relationship between the family member and 

the patient, with the ability to provide valid anxiety 
assessment data

–	 Family members with a certain level of education and 
communication ability

Exclusion criteria

–	 Family members with severe mental illness or an ina-
bility to comprehend the study process.

–	 Previous participation in similar studies or interven-
tions.

–	 Family members or patients with severe language or 
hearing impairments that affect information commu-
nication.

–	 Family members with special circumstances before 
or after the surgery (e.g., sudden serious illness, loss 
of family support).

Sample size calculation
To ensure statistical power and reliability of the study 
results, the Generalized Anxiety Disorder 7 (GAD-7) 
scale was selected as the primary outcome measure. It 
was assumed that there would be a significant difference 
in the reduction of anxiety levels between the experimen-
tal and control groups. Taking into account the effect 
size, significance level, and statistical power, the sample 
size was calculated (see Fig. 1). To compensate for poten-
tial dropouts or missing data, the sample size for each 
group was increased by approximately 20%. As a result, 
each group required about 75 participants, leading to a 
total of 160 participants in the study, with 80 participants 
in the experimental group and 80 participants in the con-
trol group.

Randomization
In this study, patients were randomly assigned to either 
the experimental group or the control group. The 

randomization was performed using a computer-gener-
ated random number table.

Allocation concealment and blinding
This study employed a single-blind design to mini-
mize potential biases and subjective interference. Fam-
ily members, data analysts, and some nursing staff were 
blinded to group assignment, reducing bias in the results. 
This approach allowed for an objective evaluation of 
the impact of perioperative real-time information shar-
ing on family members’ anxiety in patients undergoing 
elective thoracoscopic lobectomy. However, due to the 
nature of the intervention, both the family members and 
the research staff could not be fully blinded to the inter-
vention (information sharing) since they were actively 
involved in it.

Data collection
At the beginning of the study, the research team collected 
general background information from both the patients 
and their family members, including patient demograph-
ics (gender, age), preoperative diagnosis, type of surgery, 
underlying diseases, length of hospital stay, and family 
member demographics (gender, age, relationship to the 
patient, education level, and socioeconomic status) on 
the day before surgery, based on the surgical schedule. All 
data were collected via questionnaires. The anxiety levels 
of the family members were assessed using the GAD-
7, SAS, and HADS scales at eight different time points, 
which were as follows: T-1: the day before surgery; T0: 
7:00 AM on the day of surgery; T1: upon entering the 
operating room (verified by the nurse scanning the 
patient’s wristband barcode); T2: 30 min after the start of 
surgery; T3: upon leaving the operating room; T4: 8:00 
PM on the day of surgery; T5: 1  day after surgery; T6: 
7  days after surgery. Family satisfaction was measured 
using a satisfaction scale at T-1 and T6. Detailed infor-
mation is provided in Table 1.

Experimental group
Family members of patients in the experimental group 
received perioperative real-time information-sharing 
interventions. For example, updates on surgical progress 
(e.g., “Surgery started at 10:30 AM”), patient condition 
(“Stable under anesthesia”), and estimated completion 
times were shared via SMS and a mobile app. Verbal 
updates were provided when necessary. The specific 
intervention process was as follows: On the day before 
surgery, the research team provided the experimental 
group families with relevant preoperative information, 
including basic details about the surgery and the expected 
postoperative recovery process. An information-sharing 

Fig. 1  Sample size calculation formula
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channel (such as QQ, WeChat, or email) was established, 
and the research team informed the family members 
about the real-time information-sharing process during 
surgery. The real-time status of the patient’s surgery at 
four key time points (entering the operating room, start 
of surgery, end of surgery, and return to the ward) was 
collected from the anesthesia management system. This 
data was uploaded to a platform and integrated, then 
pushed to the family member’s mobile phone. Family 
members were also informed about the patient’s postop-
erative care plan and precautions via phone calls or text 
messages.

Control group
Family members in the control group did not receive the 
real-time information-sharing intervention. Instead, they 
received only the routine preoperative information and 
postoperative guidance.

Generalized Anxiety Disorder 7 (GAD‑7) Scale (Spitzer et al. 
2006)
The GAD-7 scale, developed by Spitzer in 2006, is a brief 
and efficient self-report tool designed to assess anxiety 
symptoms and categorize their severity. It consists of 7 
items that evaluate anxiety symptoms over the past two 
weeks, with responses ranging from 0 (not at all) to 3 
(nearly every day). The total score ranges from 0 to 21. 
The GAD-7 has demonstrated excellent reliability (Cron-
bach’s α > 0.89) and construct validity across various 
cultural contexts. It has also been widely used in perio-
perative research settings, ensuring its relevance and 
applicability to the present study (Liang et al. 2011).

Self‑Rating Anxiety Scale (SAS) (Zung 1971)
The SAS, developed by Zung in 1971, is a commonly used 
self-assessment tool to evaluate anxiety levels in fam-
ily members. This scale was used to compare the anxi-
ety scores of family members in the experimental group 

(real-time information sharing) and the control group 
(routine care) to assess the impact of information sharing 
on family members’ anxiety. The SAS consists of 20 items 
rated on a Likert scale from 1 (rarely) to 4 (often), with a 
total score ranging from 20 to 80. Higher scores indicate 
more severe anxiety. The SAS has shown high internal 
consistency (Cronbach’s α = 0.91) and good discrimina-
tive validity, particularly in Chinese populations, making 
it a reliable and robust tool for this study (Wang and Li 
1983).

Hospital Anxiety and Depression Scale (HADS) (Zigmond 
and Snaith 1983)
The HADS, developed by Zigmond and Snaith in 1983, 
includes 14 items, 7 of which assess anxiety and 7 assess 
depression. Each item is scored from 0 to 3, with the 
total score ranging from 0 to 21. A higher score indicates 
greater severity of anxiety or depression. The HADS has 
consistently demonstrated strong psychometric prop-
erties in hospital settings, with Cronbach’s α values for 
its anxiety subscale exceeding 0.8. Its widespread use in 
studies involving hospitalized patients and their families 
further supports its validity and reliability in this research 
context (Liu and Ma 2001).

Family Satisfaction Scale (Tripp and Flanagan 1990)
The Family Satisfaction Scale, developed by Tripp and 
Flanagan in 1990, is designed to assess family mem-
bers’ overall satisfaction with healthcare services. The 
scale consists of 10–15 items evaluating family mem-
bers’ satisfaction with various aspects of the patient’s 
hospitalization, including communication with doc-
tors and nurses, treatment effectiveness, quality of care, 
and the hospital environment. Each item is rated from 
1 (very dissatisfied) to 5 (very satisfied), with higher 
total scores indicating greater family satisfaction. The 
scale has been widely validated in Chinese settings, 

Table 1  Time points and assessment tools

Abbreviations: GAD-7 Generalized Anxiety Disorder Scale-7, SAS Self-Rating Anxiety Scale, HADS Hospital Anxiety and Depression Scale

Time point Assessment Content Scales/tools used

T-1 (day before surgery) General information, GAD-7, SAS, HADS, Family Satisfac-
tion Scale

GAD-7, SAS, HADS, Family Satisfaction Scale

T0 (7:00 AM on the day of surgery) Family anxiety assessment GAD-7, SAS, HADS

T1 (upon entering the operating room) Family anxiety assessment GAD-7, SAS, HADS

T2 (30 min after surgery starts) Family anxiety assessment GAD-7, SAS, HADS

T3 (upon leaving the operating room) Family anxiety assessment GAD-7, SAS, HADS

T4 (8:00 PM on the day of surgery) Family anxiety assessment GAD-7, SAS, HADS

T5 (1 day after surgery) Family anxiety assessment GAD-7, SAS, HADS

T6 (7 days after surgery) Family satisfaction assessment, anxiety assessment GAD-7, SAS, HADS, Family Satisfaction Scale
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demonstrating high internal consistency (Cronbach’s 
α = 0.89), which ensures the reliability of satisfaction 
assessments in this study (Zhang and Wang 2010).

Study outcomes
The primary outcome of this study is to investigate the 
impact of perioperative real-time information sharing 
on anxiety levels in family members of patients under-
going elective thoracoscopic lobectomy.

The secondary outcome of this study is to analyze the 
effects of real-time information sharing on family mem-
bers’ emotional support and satisfaction.

Statistical analysis
Data analysis was performed using the SPSS 22.0 soft-
ware package. Categorical variables were expressed as 
absolute and relative frequencies, while continuous vari-
ables were presented as means and standard deviations, 
according to whether they followed a normal or non-nor-
mal distribution. Independent sample t-tests were used 
to compare anxiety levels between the experimental and 
control groups at preoperative, intraoperative, and post-
operative time points. Chi-square tests were employed to 
examine the relationship between categorical variables 
and group variables. When anxiety was considered an 
ordered categorical variable, the Mann–Whitney U test 
was used to compare outcomes between the two groups. 
A significance level of 5% was considered. A significance 
threshold of P < 0.05 was chosen based on conventional 
statistical standards to minimize type I errors while 
ensuring sufficient statistical power. Missing data were 
handled using multiple imputation techniques to reduce 
bias and enhance the robustness of the findings, with 
sensitivity analyses conducted to ensure the consistency 
of results across different assumptions.

Results
A total of 160 patients were enrolled in the study. Three 
patients were excluded (1 patient was transferred to ICU 
and 1 patient withdrew; 1 case was lost to follow-up), 
leaving 157 patients for analysis (Fig. 2), with 78 patients 
in the control group and 79 in the experimental group. 
The demographic characteristics of the experimental and 
control groups were similar (Table 2).

Comparison of GAD‑7 scores between the two groups
The results showed that the experimental group had 
significantly lower GAD-7 scores at several key time 
points (T0, T1, T2, T3, T4, and T5) compared to the 
control group, with statistically significant differences 
(P < 0.05). Notably, at T1 and T2, the GAD-7 scores in the 

experimental group were significantly lower than those 
in the control group (T = 2.98, P = 0.003 and T = 3.45, 
P = 0.001). However, at T5 and T6, the differences 
between the two groups were not statistically significant 
(P > 0.05). These results are summarized in Table 3.

Comparison of SAS scores between the two groups
The experimental group had significantly lower SAS 
scores at the following time points: T-1, T0, T1, T2, T3, 
and T4, compared to the control group (P < 0.05). These 
results are summarized in Table 4.

Comparison of HADS scores between the two groups
The experimental group had significantly lower HADS 
scores at the following time points: T-1, T0, T1, T2, T3, 
T4, and T5, compared to the control group (P < 0.05). 
These results are summarized in Table 5.

Comparison of Family Satisfaction Scale (FSS) scores
On the day before surgery (T-1), there were no significant 
differences in the family satisfaction scores between the 
intervention group and the conventional group (P > 0.05). 
However, 7 days after surgery (T6), the family satisfaction 
scores in the intervention group were significantly higher 
than those in the conventional care group (P < 0.05), as 
shown in Table  6. This suggests that perioperative real-
time information sharing has a significant effect on 
improving family satisfaction.

In the later stage of the study, we retrospectively ana-
lyzed postoperative data to assess the impact of real-time 
information sharing. The intervention group had a sig-
nificantly shorter hospital stay compared to the control 
group (4.1 ± 0.9 vs. 4.4 ± 1.2  days, P = 0.041). However, 
no significant difference was observed in postoperative 
complication rates (15.2% vs. 18.9%, P = 0.420). Detailed 
results are shown in Table 7.

Discussion
The results of this study show that the real-time infor-
mation-sharing system greatly reduces the anxiety of 
family members. Our findings revealed that the experi-
mental group had notably lower anxiety scores at several 
key time points (T1, T2) compared to the control group. 
This effect was particularly pronounced during high-anx-
iety periods, such as the preoperative (T-1) and intraop-
erative phases (T1, T2). Real-time information sharing, 
which included updates on the surgical progress, patient 
status, and postoperative recovery, helped reduce the 
uncertainty and worry experienced by family members, 
enhancing their emotional stability. These results are 
consistent with previous studies, such as those by Wang 
et al. (2021), which demonstrated that real-time updates 
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on the patient’s condition can significantly reduce family 
members’ anxiety, particularly during the surgery itself.

As the postoperative period progressed, anxiety lev-
els gradually decreased, and the effect of information 
sharing diminished. By T5 (1  day after surgery) and T6 
(7  days after surgery), the differences between the two 
groups were no longer statistically significant (P > 0.05). 
This suggests that the impact of real-time information 
sharing is most prominent before and during the surgery, 
with its influence gradually weakening during the recov-
ery phase. At key time points such as T-1, T0, T1, T2, T3, 
and T4, anxiety scores in the experimental group were 

consistently lower than those in the control group. How-
ever, during the postoperative phase, anxiety levels are 
influenced not only by the patient’s recovery but also by 
unforeseen complications and uncertainties about treat-
ment outcomes, which may explain the lack of signifi-
cant improvement in the short term (Huang et al. 2019). 
Nonetheless, early postoperative information sharing can 
still provide emotional support and help family members 
better manage their anxiety, especially when they are 
kept informed about the patient’s recovery progress.

The effectiveness of information sharing in reduc-
ing family members’ anxiety is closely related to how the 

Fig. 2  Study flow diagram
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information is delivered. In traditional surgical settings, 
family members often rely on verbal updates from health-
care providers or limited written materials, which are often 
delayed and prone to misinterpretation, further exacer-
bating anxiety (Li et al. 2020). In contrast, real-time infor-
mation sharing, facilitated by digital platforms or other 
technological means, provides family members with timely 
and accurate updates, enhancing information transparency 
and reducing feelings of uncertainty and anxiety (Zhou 
et al. 2021). This aligns with previous studies, which have 
demonstrated that the introduction of digital information 
platforms or surgical monitoring systems can significantly 
improve family members’ emotional responses, increasing 
their trust in the medical process and overall satisfaction. 
Real-time information sharing reduces family members’ 
anxiety by minimizing the unknowns and uncertainties 
surrounding the surgical process. Previous research has 
highlighted information asymmetry as a major contributor 
to family members’ anxiety (Liu et al. 2020b). When family 
members are kept informed about the progress of the sur-
gery, the patient’s condition, and any potential changes dur-
ing the procedure, their psychological burden is effectively 
reduced. This is especially important in complex surgeries 
like thoracoscopic lobectomy, where smooth information 

flow helps family members feel more in control and less 
anxious (Chang et al. 2018). Additionally, real-time updates 
on postoperative recovery further help family members 
understand the recovery process and expectations, ena-
bling them to face the recovery phase with a more positive 
mindset (Hoffman et al. 2019). The inclusion of real-time 
feedback mechanisms, such as brief post-surgery surveys, 
demonstrated that family members found the updates 
helpful in managing their stress levels.

The observed differences in hospital stay duration 
between the experimental and control groups should be 
interpreted with caution, as several potential confound-
ing factors may have contributed to these variations. Vari-
ations in patient comorbidities, the complexity of surgical 
procedures, and individual differences in recovery rates are 
likely to have contributed to these differences. Addition-
ally, factors such as perioperative complications, the level 
of postoperative care received, and patients’ adherence to 
rehabilitation protocols could have further impacted hos-
pital stay duration. A comprehensive evaluation of these 
factors is essential to accurately interpret the results and to 
better understand the potential benefits of real-time infor-
mation sharing in perioperative management.

Table 2  Demographic characteristics

Characteristic Group Sample size (N = 157) Control group 
(n = 78)

Experimental group 
(n = 79)

P-value

Patient gender Male 89 (56.7%) 45 (57.7%) 44 (55.7%) 0.85

Female 68 (43.3%) 33 (42.3%) 35 (44.3%)

Patient age (years) Mean ± SD 58.4 ± 10.3 58.6 ± 10.2 58.2 ± 10.5 0.92

Preoperative diagnosis Lung cancer 106 (67.5%) 55 (70.5%) 51 (64.6%) 0.56

Benign pulmonary tumor 51 (32.5%) 23 (29.5%) 28 (35.4%)

Surgical procedure Wedge resection 137 (87.3%) 68 (87.2%) 69 (87.3%) 0.99

Segmentectomy 20 (12.7%) 10 (12.8%) 10 (12.7%)

Comorbidities Hypertension 50 (31.9%) 27 (34.6%) 23 (29.1%) 0.63

Diabetes 35 (22.3%) 17 (21.8%) 18 (22.8%) 0.88

Coronary heart disease 23 (14.6%) 11 (14.1%) 12 (15.2%) 0.94

No comorbidities 49 (31.2%) 23 (29.5%) 26 (32.9%) 0.72

Hospital stay (days) Mean ± SD 4.2 ± 2.4 4.3 ± 2.5 4.1 ± 2.3 0.73

Family gender Male 68 (43.3%) 38 (48.1%) 30 (38.0%) 0.18

Female 89 (56.7%) 41 (51.9%) 49 (62.0%)

Family age (years) Mean ± SD 52.1 ± 12.3 51.7 ± 11.9 52.5 ± 12.7 0.67

Relationship to patient Spouse 87 (55.4%) 43 (55.1%) 44 (55.7%) 0.97

Child 35 (22.3%) 15 (19.2%) 20 (25.3%) 0.42

Other 35 (22.3%) 20 (25.6%) 15 (19.0%) 0.58

Educational level High school or below 101 (64.3%) 51 (65.4%) 50 (63.3%) 0.82

College or higher 56 (35.7%) 27 (34.6%) 29 (36.7%)

Annual family income  > 250,000 59 (37.6%) 28 (35.9%) 31 (39.2%) 0.95

150,000–250,000 77 (49.0%) 38 (48.7%) 39 (49.4%)

 < 150,000 21 (13.4%) 12 (15.4%) 9 (11.4%)
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Despite the significant benefits of real-time informa-
tion sharing in reducing anxiety among family members 
of patients undergoing elective thoracoscopic lobec-
tomy, its implementation presents several challenges. 
These include the need for substantial technical support 
and financial investment, which can be particularly dif-
ficult for resource-limited healthcare settings, potentially 
hindering widespread adoption. Cultural differences, 
varying education levels, and differing levels of techno-
logical acceptance among family members also affect the 
system’s effectiveness. Personalized approaches, such as 
simplified user interfaces or alternative communication 

Table 3  Comparison of GAD-7 scores between the two groups (Mean ± SD)

Time point Control group (n = 78) Experimental group (n = 79) P-value

T-1 (day before surgery) 15.4 (± 3.2) 12.6 (± 2.9) 0.034

T0 (7:00 AM on the day of surgery) 16.2 (± 3.5) 13.8 (± 3.0) 0.061

T1 (upon entering the operating room) 17.0 (± 4.0) 14.3 (± 3.1) 0.003

T2 (30 min after surgery starts) 15.5 (± 3.3) 12.8 (± 2.7) 0.001

T3 (Upon leaving the operating room) 14.0 (± 3.1) 12.0 (± 2.5) 0.008

T4 (8:00 PM on the day of surgery) 13.2 (± 2.8) 11.4 (± 2.3) 0.014

T5 (1 day after surgery) 12.5 (± 2.7) 11.1 (± 2.2) 0.085

T6 (7 days after surgery) 10.8 (± 2.5) 9.4 (± 2.0) 0.183

Table 4  Comparison of SAS scores between the two groups (Mean ± SD)

Time point Control group (n = 78) Experimental group (n = 79) P-value

T-1 (day before surgery) 53.0 (± 6.2) 49.8 (± 5.3) 0.039

T0 (7:00 AM on the day of surgery) 54.8 (± 6.5) 51.2 (± 5.7) 0.027

T1 (upon entering the operating room) 57.5 (± 7.0) 51.0 (± 6.3) 0.001

T2 (30 min after surgery starts) 55.2 (± 6.8) 50.0 (± 5.6) 0.005

T3 (upon leaving the operating room) 53.0 (± 6.1) 49.2 (± 5.2) 0.021

T4 (8:00 PM on the day of surgery) 52.5 (± 5.7) 50.0 (± 5.0) 0.151

T5 (1 day after surgery) 51.0 (± 5.4) 48.2 (± 4.8) 0.049

T6 (7 days after surgery) 49.8 (± 5.3) 48.0 (± 4.7) 0.255

Table 5  Comparison of HADS scores between the two groups (Mean ± SD)

Time point Control group (n = 78) Experimental group (n = 79) P-value

T-1 (day before surgery) 10.5 (± 3.2) 9.0 (± 2.9) 0.042

T0 (7:00 AM on the day of surgery) 11.2 (± 3.4) 9.5 (± 3.1) 0.021

T1 (upon entering the operating room) 12.0 (± 3.8) 9.8 (± 3.2) 0.003

T2 (30 min after surgery starts) 11.4 (± 3.6) 9.5 (± 3.0) 0.010

T3 (upon leaving the operating room) 10.8 (± 3.1) 9.2 (± 2.7) 0.037

T4 (8:00 PM on the day of surgery) 10.2 (± 3.0) 8.5 (± 2.8) 0.030

T5 (1 day after surgery) 9.8 (± 2.9) 8.3 (± 2.6) 0.115

T6 (7 days after surgery) 8.6 (± 2.5) 8.0 (± 2.3) 0.324

Table 6  Comparison of Family Satisfaction Scale scores between 
the two groups

Time point Control group 
(n = 78)

Experimental 
group (n = 79)

P-value

T-1 (day before sur-
gery)

14.12 ± 3.11 14.20 ± 3.06 0.851

T6 (7 days after sur-
gery)

15.40 ± 3.10 17.50 ± 2.74  < 0.01
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methods like verbal updates, are crucial to optimiz-
ing these interventions. Moreover, ensuring compliance 
with privacy regulations, such as GDPR and HIPAA, is 
essential to address data security concerns and maintain 
transparency. Future research should focus on identify-
ing the most effective communication methods, such 
as text messages, video calls, or scheduled updates, to 
meet the diverse needs of family members. Additionally, 
large-scale, multicenter randomized controlled trials are 
needed to evaluate the cost-effectiveness, scalability, and 
long-term impact of these systems, ultimately facilitating 
their broader adoption and transforming perioperative 
care.

Conclusion
Perioperative real-time information sharing is an effec-
tive intervention for reducing anxiety among family 
members of patients undergoing elective thoracoscopic 
lobectomy, particularly at key time points such as the 
day before surgery, during surgery, and in the early post-
operative period. By reducing uncertainty regarding the 
patient’s condition, real-time information sharing pro-
vides psychological support and reassurance to family 
members. In the future, combining various information 
dissemination methods and technologies, real-time 
information sharing holds the potential for broader clini-
cal application, ultimately enhancing the psychological 
well-being of patients’ families.
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