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AIM: This study aims to construct an intensive care unit (ICU) pre-experience pattern for patients undergoing lung cancer surgery and
their family members, to provide a novel mechanism of communication between healthcare professionals and patients that may improve
treatment adherence and satisfaction with hospitalisation.
METHODS: Initially, an item pool was created for pre-experienced ICUs through a comprehensive literature review, prior qualitative
research, and expert panel discussions, resulting in 146 items. Inputs from experts were sought through Delphi surveys to construct
an ICU pre-experience pattern for patients undergoing lung cancer surgery and their family members. The Delphi study included 22
multidisciplinary experts from intensive care, nursing management, clinical medicine, and social psychology. Subsequent rounds of
consultation were guided by consistency in the findings of the consultation. Two rounds of consultations were performed using 5-point
Likert scales to assess importance and feasibility. Consensus criteria included a mean score of ≥3.5 and a coefficient of variation (CV)
of ≤0.25.
RESULTS: A total of 146 items, including 5 primary, 29 secondary, and 112 tertiary items, were incorporated in the final pattern.
These included items structured around 5 critical time phases: ‘24 hours preceding ICU admission’, ‘Postoperative ICU admission
before anaesthesia emergence’, ‘Postoperative ICU admission after anaesthesia emergence’, ‘First postoperative day/transfer day’, and
‘Following ICU discharge’. Key dimensions include the objectives of ICU admission, description of ICU personnel and environment,
psychological preparation, clinical procedures, and post-ICU care. Two rounds of expert consultations yielded a 100% recovery rate
(RR). An acceptable level of consensus was achieved, with mean importance and feasibility scores ranging from 4.41 to 5.00 in Round 2,
and a CV below 0.25 for all items. The high authority coefficients (Cr) (0.84 and 0.83) confirm a trend toward higher expert consensus
on the clinical relevance and practical applicability of the developed pattern.
CONCLUSIONS: This study developed an ICU pre-experience pattern for patients undergoing lung cancer surgery and their family
members. This pattern provides a theoretical framework and a potential approach that may help alleviate anxiety and enhance treatment
adherence.

Keywords: Delphi method; ICU; pre-experience; lung cancer surgery; psychological distress; information gaps

Introduction
The intensive care unit (ICU) is an unfamiliar and oppres-
sive setting for patients and their families, characterized by
significant uncertainties that can adversely affect physio-
logical, psychological, and cognitive well-being [1]. This
challenge is particularly pronounced in patients undergo-
ing lung cancer surgery, who must simultaneously face the
impact of major thoracic surgery and the possibility of post-
operative ICU admission.
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Lung cancer remains a major global public health concern,
with more than 2.21 million new cases and 1.80 million
deaths reported worldwide in 2020, and projections esti-
mating an annual incidence of 3.8 million new cases by
2050 [2–5]. In China, both incidence and mortality rates
are among the highest globally [6,7]. Surgical resection is
the preferred option and most effective treatment approach
for lung cancer; however, postoperative ICU monitoring
is often required to manage respiratory and other associ-
ated complications [4,8]. Compared with patients’ gen-
eral wards, ICUs are highly specialized and operate under
strict infection-control protocols and more rigid procedural
frameworks [9]. Limited public awareness and understand-
ing of ICU frameworks, routine procedures, and financial
complications lead to significant knowledge gaps for pa-
tients and their families [10]. Consequently, many patients
experience substantial psychological distress; for example,
approximately one-third of relatives of ICU patients report
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anxiety or depressive symptoms, and some develop post-
traumatic stress disorder (PTSD) [11,12]. Evidence shows
that providing comprehensive preoperative education can
reduce anxiety and improve patient satisfaction [13–16].
In general, patients and their family members consistently
seek clear and detailed information about the ICU setting,
including expectations of life-support treatments, possible
risks, treatment timeline, and explicit benchmarks for ICU
admission and transfer [13]. Studies have shown that pre-
ICU educational interventions, such as unit tours or video-
assisted orientations, can effectively reduce anxiety and
enhance adherence to treatment plans [17,18]. However,
current clinical practice predominantly relies on traditional
approaches of preoperative education, particularly verbal
counselling by healthcare providers. These conventional
approaches often lack comprehensiveness or standardisa-
tion, resulting in an inconsistent and fragmented under-
standing of ICU-based care [19]. As a result, such knowl-
edge gaps may paradoxically increase, rather than alleviate,
preoperative anxiety [20].
To address these challenges, we developed a novel, well-
structured pattern that can provide healthcare professionals
with a standardized communication pathway that enhances
patient understanding, offers an explicit theoretical frame-
work, and supports approaches to alleviate anxiety and im-
prove treatment adherence. For the development of this pat-
tern, we employed the Delphi method, which is a widely
recognized approach for transforming multidisciplinary ex-
pert opinions into a validated framework, particularly valu-
able when empirical data are limited but clinical experience
is rich [21].

Methods
Developing the Delphi Questionnaire
The initial item pool for the ICU pre-experience pattern was
developed through a two-step process. First, a comprehen-
sive literature review and previous qualitative studies were
conducted to identify key informational needs and educa-
tional components relevant to ICU patients. Second, panel
discussions were held within the research team (compris-
ing ICU clinicians, senior nurses, and nursing managers)
to refine these components and confirm their clinical rel-
evance and appropriateness for patients undergoing lung
cancer surgery.
The process yielded an item pool of 146 items, systemati-
cally organised into 3 hierarchical levels: temporal frame-
work (primary items), core domains (secondary items), and
operationalised content (tertiary items).

Expert Selection Process and Panel Composition
A definitive sample size (number of experts in this case) is
not required in a Delphi study, and previous research sug-
gests that a panel of 15–30 experts is sufficient for a rel-
atively homogeneous group [22,23]. Expert selection pro-
cess adhered to established Delphi methodological guide-

lines with the following inclusion criteria [24]: (1) at least
ten years of professional experience in tertiary hospitals; (2)
an intermediate or higher professional title; (3) a bachelor’s
degree or higher; and (4) willingness to participate in this
study, and agree to complete all expert consultation round.
Using purposive sampling, consistent with the study ob-
jectives, we organized a national Delphi panel of 22 mul-
tidisciplinary experts. They were identified and invited
through professional networks and recommendations from
relevant academic societies to ensure the inclusion of lead-
ing specialists in their respective fields. The panel in-
cluded: (1) broad geographic diversity across East, Central,
South, North, Southeast, Northwest, and Northeast regions
of China; and (2) diverse professional domains, such as
Intensive Care Medicine, Critical Care, Nursing Manage-
ment, Evidence-based Medicine, Clinical Medicine, and
Social Psychology. All included experts provided writ-
ten informed consent, and the study protocol was approved
by the Medical Ethics Committee of West China Hospital
(Ethics Number: 2021-352).

Expert Consultation: A Two-round Process

The questionnaires were distributed electronically between
12 May and 9 August 2022. Active follow-up was main-
tained through WeChat, email, and telephone calls to en-
sure timely distribution and completion of the question-
naire. The questionnaire included three standardised com-
ponents: a cover letter, a demographic information section,
and the core assessment. The experts rated each item using
a 5-point Likert scale for importance (1 = not at all impor-
tant to 5 = extremely important) and feasibility (1 = not at
all feasible to 5 = highly feasible). To enhance expert com-
prehension during scoring, explanatory notes were supple-
mented for specific items.
Furthermore, the Delphi questionnaire included structured
response options for each item, enabling experts to (1) rec-
ommend removal, (2) suggest modifications and revisions,
or (3) propose additional components. An open-ended com-
ment section was also provided for rational documentation
to ensure comprehensive feedback. Moreover, consensus
to retain an item was predefined as meeting both of the fol-
lowing criteria: a mean importance score ≥3.5 and a coef-
ficient of variation (CV) ≤0.25. The stability of responses
across the two Delphi rounds was assessed by examining
the changes in the mean scores and CVs for all items. A sig-
nificant decrease in CV from Round 1 to Round 2, coupled
with consistently high mean scores, was interpreted as ev-
idence of strong consensus and response stability, support-
ing the decision to conclude the Delphi process in Round
2.

Data Analysis

Data management and statistical analysis were conducted
using SPSS version 26.0 (IBM SPSS). Expert participation
was assessed using the questionnaire recovery rate (RR),
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with RR >70% considered the cut-off for a valid consulta-
tion round [23,25]. The authority coefficient (Cr) was cal-
culated to evaluate the credibility of expert input. The ex-
pert judgement coefficient (Ca) was divided into four com-
ponents: practical experience, theoretical analysis, consul-
tation of domestic and international literature, and intu-
itive perception. Each component was classified into high,
medium, or low influence on expert judgment, with corre-
sponding assigned values as follows: practical experience
(0.5, 0.4, 0.3), theoretical analysis (0.3, 0.2, 0.1), consulta-
tion of domestic and international literature (0.1, 0.1, 0.1),
and intuitive perception (0.1, 0.1, 0.1). However, the famil-
iarity coefficient (Cs) was graded on a 5-level scale: very
familiar (0.9), relatively familiar (0.7), generally familiar
(0.5), unfamiliar (0.3), and very unfamiliar (0.1). The Cr
was then calculated using the following formula: Cr = (Ca
+ Cs)/2, with Cr ≥0.70 indicating an acceptable level of
expert authority [25].
Descriptive statistics, including frequency, percentage,
mean, standard deviation (SD), and CV, were used to sum-
marise the data. Kendall’s coefficient of concordance (W)
was employed to track changes in expert consensus: while
conventional benchmarks (0.1–0.3 weak, 0.3–0.5 moder-
ate, >0.5 strong) are reported for orientation, the main in-
ference rests on the statistically significant increase in W
between rounds, which we interpret as evidence of im-
proved consensus rather than an absolute shift from “weak”
to “strong” agreement. The screening criteria for rating in-
dicators (mean importance score≥3.5 and CV≤0.25) were
derived from established Delphi methodology [26], ensur-
ing that the selected items indicated both clinical relevance
and expert consensus. A p-value of <0.05 was applied as
the threshold for statistical significance.

Results
Baseline Characteristics of Experts

We invited 22 experts to participate and complete both
rounds of the study. The expert panel demonstrated repre-
sentativeness across three key dimensions, including pro-
fessional experience, multidisciplinary composition, and
expertise in intensive care medicine. This data collection
therefore meets the requirements of extensiveness and di-
versity that are fundamental to the Delphi protocol (Ta-
ble 1).

Consultation Round 1

In the first round, all 22 distributed questionnaires were
completed and returned, yielding a 100% valid RR. Fifteen
experts submitted constructive feedback, corresponding to
a feedback rate of 68.2%, indicating a high level of partici-
pation in the Delphi round. In this round, the Ca, Cs, and Cr
were 0.91, 0.76, and 0.84, respectively (Table 2). The first
round consultation revealed that the mean score of impor-
tance for all items ranged from 4.14 to 5, with CV values
between 0 and 0.27 (Supplementary Table 1). The mean

Table 1. Demographic characteristics of the experts.

Baseline characteristics
Two rounds of consulting

n = 22 %

Gender
Males 7 31.8
Females 15 68.2

Age (years)
30–39 1 4.5
40–49 12 54.5
≥50 9 40.9

Years of professional life (years)∗

10–19 6 27.3
≥20 16 72.7

Areas
East China 1 4.5
Central China 1 4.5
South China 1 4.5
North China 1 4.5
Southeast 16 72.7
Northwest 1 4.5
Northeast 1 4.5

Highest level of education
Bachelor’s degree 7 31.8
Master’s degree 9 40.9
Doctor’s degree 6 27.3

Title
Associate senior 9 40.9
Senior 13 59.1

Professional field
Nursing 15 68.2
Clinical medicine 4 18.2
Social psychology 1 4.5
Medical technology 1 4.5
Management 1 4.5

∗: All experts met the inclusion criterion of >10 years’ experi-
ence in tertiary hospitals.

feasibility score for all items ranged from 4.68 to 5, with
CV values between 0 and 0.19 (Supplementary Table 2).
Kendall’s W for importance was 0.118 for all items, 0.062
for primary items, 0.111 for secondary items, and 0.127 for
tertiary items (Table 3). In contrast, Kendall’s W for feasi-
bility was 0.061 for all items, 0.063 for primary items, 0.087
for secondary items, and 0.049 for tertiary items (Table 4).

Table 2. Authority coefficients of the experts.
Consultation Round Ca Cs Cr

Round 1 0.91 0.76 0.84
Round 2 0.91 0.75 0.83

Abbreviations: Cr, authority coefficient; Ca, expert
judgement coefficient; Cs, familiarity coefficient.

Following the first Delphi round, itemswere revised, added,
or deleted based on the predefined screening criteria and ex-
pert feedback. After the panel discussion and analysis, four
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Table 3. Expert consensus and significance testing of two rounds (importance).

Indicator
Total items Primary items Secondary items Tertiary items

Round 1 Round 2 Round 1 Round 2 Round 1 Round 2 Round 1 Round 2

Kendall’s W 0.118 0.135 0.062 0.154 0.111 0.167 0.127 0.129
χ2 375.06 430.08 6.85 13.51 70.97 102.78 304.73 315.11
df 145 145 5 4 29 28 109 111
p <0.01 <0.01 0.23 <0.01 <0.01 <0.01 <0.01 <0.01

Abbreviations: df, degrees of freedom.

Table 4. Expert consensus and significance testing of two rounds (feasibility).

Indicator
Total items Primary items Secondary items Tertiary items

Round 1 Round 2 Round 1 Round 2 Round 1 Round 2 Round 1 Round 2

Kendall’s W 0.061 0.135 0.063 0.154 0.087 0.163 0.049 0.129
χ2 194.47 430.08 6.93 13.51 55.70 104.18 118.55 315.11
df 145 145 5 4 29 29 109 111
p <0.01 <0.01 0.226 <0.01 <0.01 <0.01 0.25 <0.01

Abbreviations: df, degrees of freedom.

tertiary items that did not meet the inclusion criteria were
deleted. Thereafter, one new secondary item ‘Purpose of
restraints’ and seven tertiary items were added, as follows:
‘All aforementioned medical devices are equipped with
alarm systems that activate when abnormal monitoring pa-
rameters or infusion irregularities are detected, prompting
immediate intervention by healthcare professionals’; ‘Pro-
tect patients from self-harm behaviours (e.g., self-injury,
falls from bed, accidental tube removal) associated with
impaired consciousness, cognition, or attention, as well
as behaviours that threaten the safety of others or disrupt
medical care’; ‘Ensure uninterrupted and effective deliv-
ery of therapeutic interventions and nursing care’; ‘Central
venous catheterisation: performed as clinically indicated
for vasoactive drug infusion, fluid resuscitation, and cen-
tral venous pressure monitoring’; ‘Indwelling gastric tubes:
used for gastric decompression in abdominal distension or
for enteral nutritional support, as determined by postopera-
tive clinical assessment’; ‘Drainage tube: maintain unob-
structed drainage while the tube is in place; do not pull,
bend, or remove the tube’; and ‘Venous thrombosis pro-
phylaxis: performed in-bed venous thrombosis prophylaxis
exercises based on the patient’s clinical tolerance’. Addi-
tionally, one primary item was reclassified as a secondary
item to improve conceptual clarity and hierarchy. Overall,
comprehensive revisions were systematically implemented
to optimise one primary, five secondary, and nine tertiary
items.

A qualitative analysis of the 15 experts’ open-ended feed-
back in Round 1 identified several key themes: (1) Clarity
and precision: multiple tertiary items (e.g., ‘purpose of re-
straints’) were suggested for rephrasing to improve clinical
accuracy. (2) Comprehensiveness: gaps in patient educa-
tion were identified, leading to the addition of 7 new tertiary
items addressing issues such as device functions and venous
thrombosis prophylaxis. (3) Structural reorganization: one

primary item was reclassified as a secondary item to im-
prove the logical flow of the pattern. (4) Feasibility: feed-
back on resource demands led to refinements of the items
related to family involvement and staff availability.
These comments were systematically reviewed by the re-
search team and directly informed the modifications out-
lined above, ensuring the final pattern was both compre-
hensive and practically applicable.

Consultation Round 2

Items that did not meet the predefined consensus criteria
were revised or deleted based on expert feedback and then
re-evaluated in the second round. In the second Delphi
round, all 22 questionnaires were completed and returned,
yielding a 100% RR. Nine experts provided constructive
suggestions, corresponding to a feedback rate of 40.9%.
The Ca, Cs, and Cr values in Round 2 were 0.91, 0.75, and
0.83, respectively (Table 2). The second round revealed
that the mean scores for the importance and feasibility of
all items ranged from 4.41 to 5, with CVs between 0 and
0.23 (Supplementary Table 3). In Round 1, 15 experts
provided feedback; in Round 2, 9 experts responded. This
reduction is consistent with typical Delphi dynamics, where
participation commonly declines in later rounds as consen-
sus stabilises and fewer items require comment.
Comparative analysis indicated that expert consensus im-
proved in the second round, as evidenced by a reduction
in CVs for both importance and feasibility scores to be-
low 0.25. The finding demonstrated greater consistency in
expert ratings than in Round 1. In Round 2, Kendall’s W
for item importance was 0.135 for all items, 0.154 for pri-
mary items, 0.167 for secondary items, and 0.129 for ter-
tiary items (Table 3). For feasibility, Kendall’sWwas 0.135
for all items, 0.154 for primary items, 0.163 for secondary
items, and 0.129 for tertiary items (Table 4). The Round 2
questionnaire was distributed, incorporating the aforemen-
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tioned revisions. After analysis of Round 2 data, all items
achieved the predefined consensus thresholds (mean score
≥4.41 for both importance and feasibility; CV ≤0.25 for
all items).
The significant improvement in consensus from Round 1
to Round 2, evidenced by reduced CV values and higher
Kendall’sW coefficients, indicated that expert opinions had
stabilized and reached sufficiently aligned agreement. Con-
sequently, no further revisions were required after Round
2, and the Delphi process was formally concluded. The
finalised pattern comprised 5 primary items (‘24 hours
preceding ICU admission’, ‘Postoperative ICU admission
before anaesthesia emergence’, ‘Postoperative ICU ad-
mission after anaesthesia emergence’, ‘First postopera-
tive day/transfer day’, and ‘Following ICU discharge’),
29 secondary items (Table 5), and 112 tertiary items
(Supplementary Table 3). The tertiary items are detailed
in Supplementary Table 3.

Discussion
This study successfully established a comprehensive ICU
pre-experience pattern for patients undergoing lung cancer
surgery and their family members using a rigorous Delphi
consensus process. The high Cr (Cr = 0.84 in Round 1 and
0.83 in Round 2) reveals the strong credibility of the expert
panel but validates the methodological robustness of our
study, as both values exceed the generally accepted thresh-
old of 0.70 for authoritative consensus in Delphi studies.
The 100% RR across both consultation rounds, coupled
with substantive feedback from 15 experts in Round 1 and
9 experts in Round 2, demonstrates a remarkable panel en-
gagement and commitment to improving the study. More-
over, the consistently low CV values (CV <0.25) across
both rounds indicate increasing consistency among expert
ratings, suggesting that the consensus achieved was both
statistically significant and indicative of genuine agreement
among a multidisciplinary group of specialists.
The improvement in Kendall’s W coefficients from Round
1 to Round 2 underscores the strength of the iterative
consensus-building process. For instance, Kendall’s W for
primary items’ importance increased from 0.062 to 0.154
(p < 0.01), and for secondary items from 0.111 to 0.167 (p
< 0.01). This progressive enhancement in concordance co-
efficients confirms the effectiveness of the Delphi method-
ology in aligning expert perspectives, particularly for the
structural framework of our proposed pattern.
Our study established an ICU pre-experience pattern orga-
nized across 5 key temporal phases, with the final consen-
sus comprising 5 primary, 29 secondary, and 112 tertiary
items. In Round 2, the high mean values for both impor-
tance (4.41–5.00) and feasibility (4.41–5.00) indicate that
the experts considered the content as both clinically rele-
vant and practically applicable. Notably, several critical
components, including psychological preparation, the pur-
pose of physical restraints, and specific postoperative care

procedures, received a maximum mean value (mean value
= 5.00, CV = 0.00), highlighting unanimous agreement on
their crucial role in effective ICU preparation.
The item optimization process showed valuable insights
into clinical priorities. The addition of seven new tertiary
items in Round 2, such as explanations of medical device
alarm systems and venous thrombosis prophylaxis, reflects
expert emphasis on patient safety and the prevention of
complications. Similarly, the reclassification of one pri-
mary item to the secondary level shows how expert feed-
back was used to iteratively refine the conceptual organiza-
tion and internal logic of the pattern.
Variation in consensus levels across various items offers
valuable information. Primary items, which represent
broad temporal phases (e.g., ‘24 hours preceding ICU ad-
mission’), achieved higher consensus more readily, as re-
flected by their lower CV values (0.06–0.22) and the sig-
nificant rise in Kendall’s W for importance from 0.062
to 0.154. This suggests that experts found the overarch-
ing structure largely non-controversial. In contrast, ter-
tiary items, which specify detailed, operational content, ex-
hibited slightly lower, though still acceptable concordance
(Kendall’s W for importance: 0.129). This is understand-
able, as experts from diverse professional backgrounds may
differ in how they prioritize or perceive the feasibility of
particular clinical or educational items. Through the iter-
ative Delphi process, these granular items were progres-
sively revised and retained only when they met the prede-
fined consensus criteria, ensuring that their inclusion in the
final pattern was well justified.
During ICU admission, patients are exposed tomultifaceted
physiological and psychological stressors that can induce or
aggravate mental health concerns. Our findings align with
previous studies demonstrating that structured preoperative
education can significantly alleviate anxiety and improve
recovery outcomes [27]. However, the comprehensive na-
ture of our ICU pre-experience pattern, which integrates
temporal, procedural, psychological, and informational di-
mensions, represents a significant advancement over con-
ventional preoperative education models that often focus
primarily on procedures. The persistent information asym-
metry between healthcare professional teams and patients
remains a major challenge in critical care settings. The
strong expert consensus on the significance of addressing
specific informational needs, including ICU costs, func-
tions of monitoring and support devices, and communica-
tion protocols (mean importance values 4.41–5.00), high-
lights the potential of this pattern to systematically decrease
this gap. Evidence from a Chinese study revealed that
patients undergoing lung cancer surgery have substantial
information needs, but they receive limited and variable
health education [28], a gap that our standardized and com-
prehensive pattern is designed to address. The high feasibil-
ity scores (4.41–5.00) across all components further suggest
strong expert confidence in its clinical practicality, address-
ing a common limitation of theoretically sound but practi-
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Table 5. Primary and secondary items in Round 2 (importance and feasibility).
Content of items Mean value SD CV

Primary items
A 24 h preceding ICU admission 4.91 0.29 0.06
B Postoperative ICU admission before anaesthesia emergence 4.45 0.96 0.22
C Postoperative ICU admission after anaesthesia emergence 4.91 0.29 0.06
D First postoperative day/transfer day 4.91 0.29 0.06
E Following ICU discharge 4.50 0.86 0.19

Secondary items
A1 Objectives of ICU admission 4.91 0.29 0.06
A2 Description of ICU personnel 4.86 0.47 0.10
A3 Description of ICU medical devices 4.55 0.80 0.18
A4 ICU hospitalisation fees 4.95 0.21 0.04
A5 Supply preparation 4.95 0.21 0.04
A6 Psychological preparation 5.00 0.00 0.00
B1 ICU admission handover procedure 4.95 0.21 0.04
B2 ICU admission handover content 4.82 0.40 0.08
B3 Purpose of physical restraints 5.00 0.00 0.00
C1 Clinical condition at postoperative ICU admission 5.00 0.00 0.00
C2 How to express needs before tracheal extubation 5.00 0.00 0.00
C3 How to cooperate during tracheal extubation 5.00 0.00 0.00
C4 How to cooperate after tracheal extubation 5.00 0.00 0.00
C5 Precautions in the ICU on the night of the surgery 5.00 0.00 0.00
C6 Common medications administered in the ICU 4.73 0.55 0.12
D1 Morning nebulisation therapy 4.68 0.89 0.19
D2 Deep breathing and coughing exercises 5.00 0.00 0.00
D3 Maintaining fasting after 06:30 4.77 0.43 0.09
D4 Obtain arterial and venous blood samples for diagnostic testing 4.64 0.73 0.16
D5 Replace the drainage container 4.64 0.73 0.16
D6 The medical and nursing grand rounds 4.86 0.35 0.07
D7 Wound dressing 4.77 0.43 0.09
D8 Perform bedside radiography or transport for CT 4.68 0.48 0.10
D9 Notify family prior to interdepartmental transfer 4.95 0.21 0.04
D10 Precautions for non-transferred patients 4.82 0.66 0.14
D11 Precautions for family members of patients transferred to the ICU 5.00 0.00 0.00
E1 Adherence to ward treatment protocols 4.55 0.80 0.18
E2 Methods for providing feedback or suggestions 4.50 0.74 0.16
E3 Relevant prevention knowledge 4.50 0.86 0.19

Abbreviations: SD, standard deviation; CV, coefficient of variation; ICU, intensive care unit; CT, computed
tomography.

cally challenging. This emphasis on a practical orientation
is crucial because the real impact of the pattern relies on its
smooth integration into routine clinical workflows.
In summary, the rigorous methodological approach, the sat-
isfactory level of expert consensus, and consistently high
ratings for both importance and feasibility provide com-
pelling evidence for the scientific validity and clinical ap-
plicability of this pattern. It provides a comprehensive the-
oretical framework designed to reduce anxiety and enhance
treatment adherence; however, its clinical feasibility, effec-
tiveness, and overall impact on patient and family outcomes
should be rigorously evaluated and validated through future
prospective studies.

Limitations
Despite presenting a valuable framework, we acknowledge
several limitations to this study that should be considered
when interpreting these findings. First, the expert panel was
regionally skewed towards Southeast China, with 72.7%
of experts from that region, which may have affected the
consensus. To mitigate potential bias, we ensured signif-
icant diversity across professional domains (e.g., Nursing,
Clinical Medicine, Social Psychology), thereby basing the
framework on multidisciplinary expertise. Furthermore,
the developed pattern focuses on standard clinical proce-
dures and common human responses in the ICU setting,
which are less likely to be influenced by regional customs.
Future studies should aim for geographically balanced ex-
pert representation.
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Second, the relatively lowKendall’sW values indicate only
modest expert consensus. However, methodological stud-
ies suggest that even low Kendall’s W values can reflect
meaningful consensus when the expert includes>10 partic-
ipants [29]. The effectiveness and applicability of this pat-
tern require further prospective clinical validation, includ-
ing potential optimization based on real-world outcomes in
lung cancer patients and their family members.
Third, the inherent anonymity of the Delphi method may
promote convergence towards majority opinion, resulting
in artificially high agreement rates while overlooking diver-
gent perspectives. Finally, the substantial number of ques-
tionnaire items may have contributed to response fatigue,
potentially affecting the accuracy and depth of expert feed-
back. Meanwhile, this study is mainly based on expert con-
sensus; the practical feasibility and effectiveness of the ICU
pre-experience pattern must be further evaluated through
comprehensive clinical validation.

Conclusions
This study developed a comprehensive ICU pre-experience
pattern for patients undergoing lung cancer surgery and
their family members using a rigorous Delphi consensus
strategy. The final framework comprising 5 primary, 29
secondary, and 112 tertiary items, demonstrated high Cr
(0.83), strong engagement (100% RR), and acceptable con-
sensus levels (Kendall’s W = 0.129–0.167, p < 0.01). The
key innovation of this study lies in integrating temporal,
psychological, procedural, and informational dimensions
into a structured preoperative preparation framework, di-
rectly targeting longstanding challenges such as informa-
tion asymmetry and psychological distress associated with
ICU admission. In clinical practice, this pattern provides a
standardized yet flexible reference to guide clinical imple-
mentation, with the potential to facilitate patient and family
preparedness and more efficient perioperative communica-
tion. However, these potential benefits necessitate confir-
mation through future interventional studies. Future studies
should focus on clinical validation to evaluate the pattern’s
feasibility and effectiveness in improving ICU care experi-
ences and associated psychological outcomes.

Availability of Data and Materials
All data included in this study can be obtained by contacting
the corresponding author if needed.

Author Contributions
DHC conceptualized and designed the study, conducted
the research, analyzed the data, and drafted the initial
manuscript. HL, XQL, CMW, and YL contributed to study
design, methodology development, and manuscript revi-
sion. YMT supervised the study design, conducted statis-
tical analysis, interpreted clinical data, and provided ex-
pert clinical guidance throughout the entire research pro-
cess. All authors contributed to the critical revision of the

manuscript for important intellectual content. All authors
read and approved the final manuscript. All authors have
participated sufficiently in the work and agreed to be ac-
countable for all aspects of the work.

Ethics Approval and Consent to Participate
The study adhered to the Declaration of Helsinki and was
approved by the Medical Ethics Committee of West China
Hospital (Ethics Number: 2021-352). Participation in the
study was voluntary. All experts received comprehensive
study documentation that outlined the research objectives,
methodology, and significance, and written informed con-
sent for participation was obtained from each expert.

Acknowledgment
Not applicable.

Funding
This research was funded by theWest China Nursing Disci-
pline Development Special Fund Project, Sichuan Univer-
sity (HXHL20054).

Conflict of Interest
The authors declare no conflict of interest.

Supplementary Material
Supplementary material associated with this article can be
found, in the online version, at https://doi.org/10.62713/ai
c.4380.

References
[1] Bulbuloglu S, Çınar F, Çürük GN. The Effect of Environ-

mental Stressors on Patient Experience in Medical, Surgical,
and COVID-19 Intensive Care Unit. Journal of Patient Expe-
rience. 2022; 9: 23743735221092545. https://doi.org/10.1177/
23743735221092545.

[2] Zheng R, Zhang S, Zeng H,Wang S, Sun K, Chen R, et al. Cancer in-
cidence and mortality in China, 2016. Journal of the National Cancer
Center. 2022; 2: 1–9. https://doi.org/10.1016/j.jncc.2022.02.002.

[3] Sung H, Ferlay J, Siegel RL, Laversanne M, Soerjomataram I, Jemal
A, et al. Global Cancer Statistics 2020: GLOBOCAN Estimates of
Incidence andMortalityWorldwide for 36 Cancers in 185 Countries.
CA: A Cancer Journal for Clinicians. 2021; 71: 209–249. https://do
i.org/10.3322/caac.21660.

[4] Bade BC, Dela Cruz CS. Lung Cancer 2020: Epidemiology, Eti-
ology, and Prevention. Clinics in Chest Medicine. 2020; 41: 1–24.
https://doi.org/10.1016/j.ccm.2019.10.001.

[5] Sharma R. Mapping of global, regional and national incidence, mor-
tality and mortality-to-incidence ratio of lung cancer in 2020 and
2050. International Journal of Clinical Oncology. 2022; 27: 665–
675. https://doi.org/10.1007/s10147-021-02108-2.

[6] Sun H, Zhang H, Cai H, Yuan W, Wang F, Jiang Y, et al. Burden of
Lung Cancer in China, 1990-2019: Findings from the Global Bur-
den of Disease Study 2019. Cancer Control: Journal of the Moffitt
Cancer Center. 2023; 30: 10732748231198749. https://doi.org/10.
1177/10732748231198749.

[7] Luo YH, Chiu CH, Scott Kuo CH, Chou TY, Yeh YC, Hsu HS, et al.
Lung Cancer in Republic of China. Journal of Thoracic Oncology:
Official Publication of the International Association for the Study

https://doi.org/10.62713/aic.4380
https://doi.org/10.62713/aic.4380
https://doi.org/10.1177/23743735221092545
https://doi.org/10.1177/23743735221092545
https://doi.org/10.1016/j.jncc.2022.02.002
https://doi.org/10.3322/caac.21660
https://doi.org/10.3322/caac.21660
https://doi.org/10.1016/j.ccm.2019.10.001
https://doi.org/10.1007/s10147-021-02108-2
https://doi.org/10.1177/10732748231198749
https://doi.org/10.1177/10732748231198749


133 Ann. Ital. Chir., 97, 1, 2026

Yongming Tian, et al.

of Lung Cancer. 2021; 16: 519–527. https://doi.org/10.1016/j.jtho
.2020.10.155.

[8] Al-Dorzi HM, Atham S, Khayat F, Alkhunein J, Alharbi BT, Alageel
N, et al. Characteristics, management, and outcomes of patients with
lung cancer admitted to a tertiary care intensive care unit over more
than 20 years. Annals of Thoracic Medicine. 2024; 19: 208–215.
https://doi.org/10.4103/atm.atm_287_23.

[9] Stiller A, Schröder C, Gropmann A, Schwab F, Behnke M, Geffers
C, et al. ICU ward design and nosocomial infection rates: a cross-
sectional study in Germany. The Journal of Hospital Infection. 2017;
95: 71–75. https://doi.org/10.1016/j.jhin.2016.10.011.

[10] Ahmed FR, Al-Yateem N, Aburuz ME, Abdallah HMM, Zein D, Ali
ZMS, et al. Echoes of isolation: Exploring Arab family perspectives
and health care providers’ reflections in ICU settings during critical
care. Nursing in Critical Care. 2025; 30: e70001. https://doi.org/10.
1111/nicc.70001.

[11] Beesley SJ, Hopkins RO, Holt-Lunstad J, Wilson EL, But-
ler J, Kuttler KG, et al. Acute Physiologic Stress and Subse-
quent Anxiety Among Family Members of ICU Patients. Critical
Care Medicine. 2018; 46: 229–235. https://doi.org/10.1097/CCM.
0000000000002835.

[12] GeenseWW, van denBoogaardM, PetersMAA, SimonsKS, Ewalds
E, Vermeulen H, et al. Physical, Mental, and Cognitive Health Status
of ICU Survivors Before ICU Admission: A Cohort Study. Critical
Care Medicine. 2020; 48: 1271–1279. https://doi.org/10.1097/CC
M.0000000000004443.

[13] Guo J, Zhu J, Huang L, Li W, Ye M. Experiences of health
information-seeking behaviour in preoperative patients with lung
cancer: a qualitative study in China. BMJ Open. 2025; 15: e090540.
https://doi.org/10.1136/bmjopen-2024-090540.

[14] Yamamoto K, Yonekura Y, Hayama J, Matsubara T, Misumi H,
Nakayama K. Advance Care Planning for Intensive Care Patients
During the Perioperative Period: A Qualitative Study. SAGE Open
Nursing. 2021; 7: 23779608211038845. https://doi.org/10.1177/
23779608211038845.

[15] BergA, Fleischer S, KollerM,Neubert TR. Preoperative information
for ICU patients to reduce anxiety during and after the ICU-stay: pro-
tocol of a randomized controlled trial [NCT00151554]. BMC Nurs-
ing. 2006; 5: 4. https://doi.org/10.1186/1472-6955-5-4.

[16] Fleischer S, Berg A, Neubert TR, Koller M, Behrens J, Becker R,
et al. Structured information during the ICU stay to reduce anxiety:
study protocol of a multicenter randomized controlled trial. Trials.
2009; 10: 84. https://doi.org/10.1186/1745-6215-10-84.

[17] Lai VKW, Ho KM, Wong WT, Leung P, Gomersall CD, Under-
wood MJ, et al. Effect of preoperative education and ICU tour on
patient and family satisfaction and anxiety in the intensive care unit
after elective cardiac surgery: a randomised controlled trial. BMJ
Quality & Safety. 2021; 30: 228–235. https://doi.org/10.1136/bmjq
s-2019-010667.

[18] Kalkan A, Digin F. The effect of informing patients with video be-

fore cardiac surgery on intensive care experience: A randomized
controlled trial. Pakistan Journal of Medical Sciences. 2024; 40:
1067–1072. https://doi.org/10.12669/pjms.40.6.8627.

[19] Fitzpatrick E, Hyde A. What characterizes the ‘usual’ preoperative
education in clinical contexts? Nursing & Health Sciences. 2005; 7:
251–258. https://doi.org/10.1111/j.1442-2018.2005.00244.x.

[20] Samadi SU. The Effect of Preoperative Education on Preoperative
Anxiety in PatientsWaiting for Surgery: A literature Review. Journal
of Health Reports and Technology. 2024; 1: e144503. https://doi.or
g/10.5812/jhrt-144503.

[21] Keeney S, Hasson F, McKenna H. Consulting the oracle: ten lessons
from using the Delphi technique in nursing research. Journal of
Advanced Nursing. 2006; 53: 205–212. https://doi.org/10.1111/j.
1365-2648.2006.03716.x.

[22] McPherson S, Reese C, Wendler MC. Methodology Update: Delphi
Studies. Nursing Research. 2018; 67: 404–410. https://doi.org/10.
1097/NNR.0000000000000297.

[23] Goodman CM. The Delphi technique: a critique. Journal of Ad-
vanced Nursing. 1987; 12: 729–734. https://doi.org/10.1111/j.
1365-2648.1987.tb01376.x.

[24] Nasa P, Jain R, Juneja D. Delphi methodology in healthcare research:
How to decide its appropriateness. World Journal of Methodology.
2021; 11: 116–129. https://doi.org/10.5662/wjm.v11.i4.116.

[25] Chen L, Wu Y, Wang S, Zhao H, Zhou C. Construction of evidence-
based practice competencies for nurses in China: A modified Delphi
study. Nurse Education Today. 2021; 102: 104927. https://doi.org/
10.1016/j.nedt.2021.104927.

[26] Li X, Ding L, Ning P, Li Y,Wei H,MengQ. Construction of a nurses’
interpersonal communication knowledge system: A Delphi study.
Nurse Education Today. 2023; 120: 105630. https://doi.org/10.1016/
j.nedt.2022.105630.

[27] Stantz A, Emilio J, Ahmad S, Gajic O, Garrison G, Boswell C, et
al. An Individualized Recovery Task Checklist Which Served as an
Educational Instrument in a Critically Ill and Intubated COVID-19
Patient. Journal of Primary Care & Community Health. 2022; 13:
21501319221116249. https://doi.org/10.1177/21501319221116249.

[28] Ju X, Feng J, Yang J, Ge L, Liu X. Factors influencing the preoper-
ative anxiety in lung cancer patients undergoing video-assisted tho-
racoscopic surgery: The role of information needs, illness percep-
tion and patient trust. Journal of Psychosomatic Research. 2023; 172:
111374. https://doi.org/10.1016/j.jpsychores.2023.111374.

[29] Emerson RW. Kendall’s W and Inter-rater Reliability. Journal of Vi-
sual Impairment & Blindness. 2023; 117: 336. https://doi.org/10.
1177/0145482X231188882.

© 2026 The Author(s).

https://doi.org/10.1016/j.jtho.2020.10.155
https://doi.org/10.1016/j.jtho.2020.10.155
https://doi.org/10.4103/atm.atm_287_23
https://doi.org/10.1016/j.jhin.2016.10.011
https://doi.org/10.1111/nicc.70001
https://doi.org/10.1111/nicc.70001
https://doi.org/10.1097/CCM.0000000000002835
https://doi.org/10.1097/CCM.0000000000002835
https://doi.org/10.1097/CCM.0000000000004443
https://doi.org/10.1097/CCM.0000000000004443
https://doi.org/10.1136/bmjopen-2024-090540
https://doi.org/10.1177/23779608211038845
https://doi.org/10.1177/23779608211038845
https://doi.org/10.1186/1472-6955-5-4
https://doi.org/10.1186/1745-6215-10-84
https://doi.org/10.1136/bmjqs-2019-010667
https://doi.org/10.1136/bmjqs-2019-010667
https://doi.org/10.12669/pjms.40.6.8627
https://doi.org/10.1111/j.1442-2018.2005.00244.x
https://doi.org/10.5812/jhrt-144503
https://doi.org/10.5812/jhrt-144503
https://doi.org/10.1111/j.1365-2648.2006.03716.x
https://doi.org/10.1111/j.1365-2648.2006.03716.x
https://doi.org/10.1097/NNR.0000000000000297
https://doi.org/10.1097/NNR.0000000000000297
https://doi.org/10.1111/j.1365-2648.1987.tb01376.x
https://doi.org/10.1111/j.1365-2648.1987.tb01376.x
https://doi.org/10.5662/wjm.v11.i4.116
https://doi.org/10.1016/j.nedt.2021.104927
https://doi.org/10.1016/j.nedt.2021.104927
https://doi.org/10.1016/j.nedt.2022.105630
https://doi.org/10.1016/j.nedt.2022.105630
https://doi.org/10.1177/21501319221116249
https://doi.org/10.1016/j.jpsychores.2023.111374
https://doi.org/10.1177/0145482X231188882
https://doi.org/10.1177/0145482X231188882
https://creativecommons.org/licenses/by/4.0/

	Introduction
	Methods
	Developing the Delphi Questionnaire
	Expert Selection Process and Panel Composition
	Expert Consultation: A Two-round Process
	Data Analysis

	Results
	Baseline Characteristics of Experts
	Consultation Round 1
	Consultation Round 2

	Discussion
	Limitations
	Conclusions
	Availability of Data and Materials
	Author Contributions
	Ethics Approval and Consent to Participate
	Acknowledgment
	Funding
	Conflict of Interest
	Supplementary Material

