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Introduction: Current research suggests that missed nursing care is widespread in preoperative lung cancer patients in China, and 
preoperative airway management nursing care for lung cancer patients is not standardized. Missed nursing care for preoperative lung 
cancer patients, on the other hand, is rarely investigated, particularly from the patient’s perspective. This study aimed to develop and 
validate the MISSCARE Survey for pre-operative patients with lung cancer in China.
Methods: This study generated the preliminary draft of the MISSCARE Survey - Lung Cancer Patient (MS-LCP) and tested its 
reliability and stability through three rounds of lung cancer resection (494, 50, and 309 cases, respectively). 20 patients and 6 experts 
determined the face and content validity. EFA and CFA assessed construct and convergent validity. Internal consistency, including 
Cronbach’s alpha, Spearman-Brown reliability, and re-test reliability, was also examined.
Results: The scale contained 15 items, including specific care, communicative care, timely care, and basic care. KMO was 0.932 (> 
0.6), and Bartlett’s Test of Sphericity showed P = 0.000 (<0.05). The attribution factor’s item loads ranged from 0.765 to 0.853, 
accounting for 82.20% of the variation. The scale’s Cronbach’s alpha, Spearman-Brown, and retest reliability were 0.945, 0.879, and 
0.824. CFA showed goodness of fit (RMSEA = 0.021, χ2/df = 1.138, GFI = 0.900, AGFI = 0.945, CFI = 0.996, NFI = 0.967, IFI = 
0.996). For each dimension, AVE ranged from 0.555 to 0.717 (>0.50) and CR from 0.861 to 0.904 (>0.70).
Conclusion: The MS-LCP was reliable and valid in this study, making it appropriate for the Chinese lung cancer patient population. 
This tool is more objective in its presentation of missed nursing care, assisting nursing staff in optimizing nursing procedures before 
surgery, increasing the implementation of higher-quality tumor care, and promoting the recovery of lung cancer surgery patients.
Keywords: China, lung cancer, missed nursing care, psychometric properties, scale development

Introduction
Missed nursing care was defined for the first time in a qualitative study by the American scholar Kalisch1 as every care 
activity necessary for the patient that was not provided or seriously delayed. Unlike traditional outcome-based quality 
indicators like mortality or length of stay, missed nursing care is a sole process-based indicator of patient care quality that 
is more likely to forewarn of worsening in nursing quality.2,3 It is widespread and directly related to adverse outcomes.4 

Studies have showed that missed nursing care not only leads to negative patient outcomes such as less/poor quality of 
patient care (eg, bed sores, falls, and hospital-acquired infection) and lower patient satisfaction, but also result in 
increased ineffective pain management, malnourishment, and high mortality.5–7 For lung cancer patients, missed nursing 
care results in delayed detection or management of complications.4,8 It is very important to reduce this phenomenon in 
the oncology ward. The reason is that the majority of patients are immunocompromised due to chemo or other 
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treatments, while missed nursing care in turn hastens mortality for at-risk cancer patients.4,8 A study revealed that for 
lung cancer patients, nursing care may be able to limit disease progression before treatment, increase patient satisfaction, 
and possibly improve clinical outcomes by reducing missed nursing care, such as providing timely care at all stages of 
the lung cancer care continuum.9 At present, most foreign studies mainly focus on emergency department, oncology 
department, pediatrics and other fields.10–15 Domestic research on missed nursing care began belatedly and focused 
primarily on pediatric care and general cancer care as research objects. Regarding specialist care in oncology, there is 
only one study, which is aimed at breast cancer.16,17 For the missed nursing care tool, Kalisch recognized that patient 
attention is a way for engaging patients and meeting more patient-centered patient criteria, so he developed the 
MISSCARE Survey-Patient in 2014.18 Si Fei measured the degree to which hospitalized patients’ experience of missed 
nursing care in China by sinicizing and assessing the validity and reliability of this instrument.19

Lung cancer is a malignant tumor with China’s highest morbidity and mortality.20,21 According to Globocan,22 China 
accounts for 37% and 39.8% of the world’s lung cancer incidence and mortality, respectively, and the mortality rate will 
rise by 40% by 2025–2030.23 Currently, the main clinical treatment method for early-stage lung cancer is surgery.24 The 
incidence of pulmonary complications after lobectomy is as high as 19% to 59%.25 Preoperative airway management 
may reduce postoperative complications by increasing SP-A expression in lung tissue and assisting patients in adapting 
to surgical damage.26,27 Chinese experts have established the following consensus on preoperative airway management28 

for lung cancer patients as of now: 1) It consists of health education (such as smoking and alcohol cessation), muscle 
training for the respiratory system, effective cough assistance, and physical therapy (such as airway humidification and 
chest tremor). 2) It can provide surgical options for lung cancer patients who are unable to have surgery due to poor lung 
function and improve lung cancer patients’ quality of life after surgery. Therefore, accurately and fully evaluating 
preoperative airway management for lung cancer patients to reduce related missed nursing care has become a critical 
issue. The effectiveness of preoperative airway management and the amount of missed nursing care are closely connected 
to the patient’s quality of life after surgery and the severity of complications. Trained professional nurses are critical 
because they serve as assessors, implementers, observers, and coordinators throughout the preoperative airway manage-
ment phase.29 They must provide reasonable and timely care, focus on patient preparation, and assess risks during this 
period.

However, there is a shortage of literature that focuses on the needs of lung cancer patients, even if the care needs for 
lung cancer patients are much higher than those of other cancer patients.30–32 Moreover, in these very few pieces of 
research literature, there are more than eight33 unmet needs of lung cancer patients. It is likely to be related to the 
apparent gap between the actual support care they received and the support care they really need from their own.34 In 
addition, there is no clear conclusion on nursing methods for preoperative airway management in lung cancer patients, 
which are deficient in various ways and not standardized in China.35–37 That is to say, there is no study on missed nursing 
care specifically for pre-operative lung cancer patients in China. As the population with the largest cancer prevalence, 
lung cancer patients differ from those in emergency departments and other clinical departments in pain management, 
nutrition management, radiotherapy and chemotherapy, and hospice care. Due to the particularity of lung cancer itself, 
the degree of active cooperation of the patient before surgery is the premise for the nurse to carry out airway management 
smoothly, and it has a significant impact on patients’ recovery. Suppose we use the original general scale without 
optimization. In that case, the validity of the content will be limited, and it will not be able to detect meaningful research 
content closely related to the disease. To the best of our knowledge, there is little research on missed nursing care for 
preoperative lung cancer patients, especially from the patients’ point of view.

Therefore, in order to more comprehensively and objectively confirm the data on the degree and type of missed 
nursing care reported by patients, deeply analyze and explore the phenomenon of missed nursing care, assess the lung 
cancer patient’s perception of the missed nursing care they receive, and make up for the data bias that occurs only from 
the nurse’s unilateral self-assessment, it is urgent to develop a MISSCARE Survey-Lung cancer Patient in line with 
China’s cultural and medical background, covering the relevant content of preoperative airway management for lung 
cancer patients. It is of great significance for nursing managers to effectively improve the health status of patients as 
a whole, optimize the quality of clinical nursing services, improve patient satisfaction, and improve the relationship 
between nurses and patients.
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In this study, missed nursing care was considered an error of omission, defined as any aspect of required patient care for 
the airway management of lung cancer patients. Moreover, this study focused on developing and validating a MISSCARE 
survey tool for preoperative patients with lung cancer in China. Data was taken from nursing experts, patients, and literature 
as the basis for developing the survey tool. The study did not include doctors and medical experts in developing the 
MISSCARE survey tool for preoperative airway management of lung cancer patients in China. Instead, a literature analysis, 
including the Multi -disciplinary surgery Period Pathotic China Expert Consensus (2018 Edition), was used.

Material and Methods
Participants and Procedure
This study complied with the Declaration of Helsinki. This study contains two phases that show the process towards 
developing a tool to measure missed nursing care among preoperative patients with lung cancer: 1) scale development, 
content validity, and surface validity of the draft scale; and 2) psychometric evaluation of the scale, which included 
validity and reliability assessments.

Phase I: Scale Development, Content Validity, and Surface Validity of the Draft Scale
Scale Development
To ensure a full range of views were represented, purposeful sampling was used to identify respondents to conduct 
individual in-depth interviews using a semi-structured interview guide until data saturation was achieved and no more 
new information was obtained. In order to fully represent the population in this cohort, patients were purposefully 
selected considering their gender, age, marriage history, clinical features, and diagnosis. 19 patients from the thoracic 
surgery department of a 3A-rated hospital in Henan were chosen on purpose. We also considered China’s distinct 
social and cultural background. To guarantee that patients’ preoperative needs were fully addressed, we combined the 
findings from the existing research (which emphasized missed nursing care was most prevalent in communicative care, 
basic care, and timely care) and the Chinese expert consensus on Multidisciplinary Perioperative Airway Management- 
2018 Edition (excerpts from related content before surgery),28 except the results of participant interviews. The relevant 
material on specialized preoperative care for missed nursing care was then categorized, analyzed, and potentially 
relevant elements were retrieved again. Using the Likert 5-level scoring standard, a pool of 20 initial scale items was 
created. The manner of evaluation was self-evaluation, and the exam questions were multiple-choice. Items were 
scored on a five-point scale (1 = always/not more than 5 min, 2 = frequently/5–10 min, 3 = sometimes/11–20 min, 4 = 
occasionally/21–30min, and 5 = never/more than30 min), with higher scores suggesting more instances of missed 
nursing care.

Interview Outline: 1) Have you heard of missed nursing care? Please talk about your understanding of the concept. 2) 
Throughout the hospitalization, what nursing care did the nurse neglect to provide? What should have been executed but 
was not? What nursing care is frequently delayed? 3) What do you think of the instances listed above? Please provide the 
department with pertinent suggestions regarding these issues.

Content Validity
The content validity of the draft scale was then examined by distributing a questionnaire along with an informa-
tion page to experts. We calculated the S-CVI/UA, S-CVI/AVE, and I-CVI of the questionnaire test draft based on 
the correlation between each item and the questionnaire test draft. For content validity, I-CVI≥ 0.78, S-CVI/UA≥ 
0.8, and S-CVI/Ave≥ 0.9 were the minimum content validity requirements for the questionnaire.38 This step 
utilized the technique of purposive sampling. The postal survey was finished by six nursing experts, including two 
(2) experts in lung cancer research, one (1) clinical nursing expert, two (2) experts in tool development, and one 
(1) expert in lung cancer research. It was individually emailed to each expert, who was required to complete it and 
explain its irrelevance, missing components, or other modifications.
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Surface Validity
By June 2021, we had assessed the readability of the scale and the suitability of each item’s language by evaluating its surface 
validity. Twenty inpatients were selected for the preliminary exam. Simultaneously, the participants’ opinions on the 
expression were gathered, and the scale was modified and adjusted based on feedback. Patient consent was obtained following 
an oral explanation of the study. A participant information sheet and a questionnaire were distributed to collect data. Each item 
was assigned a rating between 0 (“not at all”) and 4 (“completely”). In addition, participants were asked to complete the 
questionnaire, confirm the amount of time required to respond to the scale, and offer suggestions for enhancements.

Phase II: Psychometric Properties of the MS-LCP
Sample Size and Setting
The initial phase of the approach was purposeful sampling. Data for exploratory factor analysis were acquired at this 
stage. The sample count exceeds 300.39 Based on the sample size for the first stage, at least 10% of lung cancer patients 
who underwent surgery were retested two weeks later at the hospital’s Thoracic Surgery Department. This data was 
largely utilized to determine the scale’s test-retest reliability. Those who could participate in the third phase were chosen 
via convenience sampling. The data gathered at this step was used for the confirmatory factor analysis of the develop-
ment scale, with a sample size of at least 300 cases.

The following criteria were used to select participants: (1) being diagnosed with lung cancer; (2) having 
a hospital stay of two days; (3) being 18 years old (if the patient was unable to fill in, the caregiver may answer 
the survey but must be a fixed caregiver and have accompanied the patient for at least 5 hours a day; (4) being 
informed and agreeing to sign an informed consent form; and (5) being able to speak or read Chinese. Participants 
who (1) have cognitive or other impairments such as poor eyesight or hearing, (2) are not accompanied by a fixed 
family member, (3) have had disputes with the hospital, (4) are unwilling to participate in this survey, and (5) have 
serious diseases of essential organs such as the cardiovascular system, brain, liver, and kidney, the hematopoietic 
system, acute and chronic infectious diseases, and mental illness were excluded.

Item Analysis
We observed the change in Cronbach’s α, and the criteria for this deletion was the increase in the coefficient after 
eliminating the item.

Construct Validity
Only if both the Bartlett’s sphericity test (p<0.05) and the Kaiser-Meyer-Olkin (KMO> 0.50) were met were the data 
appropriate for exploratory factor analysis (EFA).40 Principal component analysis and Promax rotation were employed to 
extract and rotate matrices for factor extraction, respectively. Kaiser-rule The final number of kept variables was 
determined using Guttman’s and Cattell’s scree tests. The significant component was defined as having an eigenvalue 
greater than one. The item was eliminated if the factor loadings were less than 0.40.40 The produced factor structure was 
then validated. Correlation coefficients must be at least 0.40 between each item and its appropriate dimension, as well as 
between each dimension and the total score.40 Adjusted Goodness of Fit Index (AGFI,>0.90), Goodness-of-fit index 
(GFI, >0.90), χ2 goodness of-fit test (χ2/df,<3); root mean square error of approximation (RMSEA, <0.10); comparative 
fit index (CFI, >0.90); Normed Fit Index (NFI,>0.90), Incremental Fit Index (IFI, >0.90).41 After that, the combined 
reliability, average variance extraction, and dimensions were determined.42 In general, when AVE is greater than 0.5 and 
CR is greater than 0.7, the polymerization validity is optimal.43

Reliability Analysis
In this study, we determined the Cronbach’s α for each dimension and the whole scale, the Spearman-Brown split-half 
reliability coefficient, and the retest reliability of the entire table All of those greater than 0.70 are considered reliable.43

Ethical Considerations
This study was conducted with approval from the ethics committee of College of Nursing and Allied Health Sciences in 
St. Paul University Manila on August 14, 2021 (Approval No. 2021-[115]-[IGS]-[CNA]). The researcher informed the 
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interviewee of some rights, including the right to participate voluntarily, the right to withdraw from the interview, the 
right to review and withdraw the interview data, and the right to privacy. There was no intervention, but during the 
interview, care and attention must be observed so the patients will not suffer physical, emotional, or social stress. All 
collected documents, printed and not printed, will be destroyed or surrendered to the hospital (if requested) after the final 
paper has been approved. Participants’ withdrawal criteria were established before data collection, and all participants 
were informed as part of the protocol. The criteria were as follows: participants or their legal representatives withdraw 
from the research participation agreement; the severe adverse events made it difficult to continue the study (eg, death); 
the subject failed to visit the clinical trial center and answer the phone within the scheduled time; and the researcher 
judged the research progress inappropriately.

Data Analysis
Only complete demographic questionnaires were considered valid and were included in the analysis. When an item in the 
questionnaire was not answered, the average score of the item was used instead to enter the analysis, but if the 
questionnaires with the same answers ≥ten items continuously checked by the research subjects, they were regarded as 
invalid questionnaires. The data were entered and checked by two (2) persons using EpiData 3.1, and the data were 
checked for consistency, completeness, and logic; additionally, missing and discrete values were checked and processed. 
IBM SPSS Statistics 25.0 and AMOS 23.0 were used for data analysis.

Results
General Demographic Characteristics of Participants
Skewness and kurtosis verified normalcy. The first survey round issued 506 questionnaires and recovered 99.01%. The 
recovered had 494 valid questions, 97.62% effective. The second stage distributed 52 instances at a 96.15% effective rate-50 
people. The third phase disseminated 316 surveys and retrieved 310, for a 98.10% recovery rate. 309 valid surveys yielded 
99.70% successful recovery. The characteristics of all the participants in this study are displayed in Table 1.

Content Validity
According to the correlation score between each item and the questionnaire by six experts, the S-CVI/UA of the 
questionnaire was 0.882, S-CVI/Ave was 0.98, and I-CVI was 0.83–1.00. At this stage, we merged and removed three 
items based on free-response comments regarding the experts’ modifications. As a result, after two rounds of expert 
review, the first draft of the MISSCARE Survey for Preoperative Airway Management of Lung Cancer Patients in China 
was reduced from 20 to 17 items. Table 2 shows the scores of the six experts on the first edition of the item scale:

Surface Validity
The questionnaire took an average of four minutes to complete for 20 patients after lung cancer surgery. All patients 
thought the dimensions and item descriptions were precise and appropriate.

Item Analysis
Two items were deleted totally. Table 3 shows that the coefficient increased after deleting the item. “Did you frequently 
receive disease-related information from your primary nurse?” and “Have you been informed of the examination 
precautions by your primary nurse?”

Construct Validity
Exploratory Factor Analysis
As shown in Table 4, a 15-item exploratory factor analysis produced a Kaiser-Meyer-Olkin measure of 0.932 (>0.6) and 
a P = 0.000 (<0.05) result on Bartlett’s test of sphericity. The exploratory factor analysis finally determined the 
questionnaire with 15 items in four dimensions, explaining 82.20% of the total variation. The four factors were “specific 
care, communicative care, timely care, and basic care.”
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Table 1 Characteristics of Samples

N (%)

The First Stage 
(n=494)

The Second Stage 
(n=50)

The Third Stage 
(n=309)

Relationship between you (filler) and the patient
The patient 414 (83.82%) 41 (82.00%) 256 (82.85%)

Patient’s family 80 (16.18%) 9 (18.00%) 53 (17.15%)

Patient Gender
Male 252 (50.81%) 23 (46.00%) 148 (47.89%)

Female 242 (49.19%) 27 (54.00%) 161 (52.10%)

Patient’s Illness Time
<Half year 3 (0.65%) 1 (2.00%) 2 (0.65%)

0.5–1 year 331 (66.99%) 34 (68.00%) 212 (68.61%)
1–3 year 160 (32.36%) 15 (3.00%) 95 (30.74%)

Patient Age

<25 14 (2.59%) 1 (2.00%) 8 (2.59%)
25–34 30 (5.83%) 1 (2.00%) 18 (5.83%)

35–44 119 (23.95%) 11 (22.00%) 71 (22.98%)

45–54 183 (36.89%) 19 (38.00%) 111 (35.92%)
55–64 141 (28.48%) 12 (24.00%) 90 (29.13%)

65–74 7 (2.27%) 6 (12.00%) 12 (3.88%)

Patient’s Marital Status
Single 2 (0.32%) 2 (0.65%)

Married and childless 4 (0.97%) 4 (1.29%)

Married with children 452 (91.59%) 47 (94.00%) 285 (92.23%)
Divorced 23 (4.53%) 3 (6.00%) 14 (4.53%)

Widowed 13 (2.59%) 4 (1.29%)

Patient Residence
Urban area 173 (34.95%) 18 (36.00%) 108 (34.95%)

County/Suburb 249 (50.49%) 26 (52.00%) 160 (51.78%)

Rural 72 (14.56%) 6 (12.00%) 41 (13.27%)
Patient Education Level

(Semi) illiterate 157 (31.72%) 17 (34.00%) 98 (31.72%)

Primary school 13 (2.59%) 1 (2.00%) 8 (2.59%)
Junior high school 23 (4.53%) 2 (4.00%) 14 (4.53%)

High school 80 (16.18%) 7 (14.00%) 53 (17.15%)

College 134 (27.18%) 11 (22.00%) 84 (27.18%)
Undergraduate 79 (16.18%) 8 (16.00%) 50 (16.18%)

Postgraduate 8 (1.62%) 4 (8.00%) 2 (0.65%)

Patient’s Religious Beliefs
None 347 (60.52%) 29 (58.00%) 187 (60.52%)

Buddhism 95 (22.65%) 10 (2.00%) 68 (22.01%)

Christianity 22 (7.12%) 4 (8.00%) 25 (8.09%)

Other 30 (9.71%) 7 (14.00%) 29 (9.39%)

Does the patient smoke

Yes 264 (46.6%) 24 (48.00%) 144 (46.60%)
No 230 (53.4%) 26 (52.00%) 165 (53.40%)

Whether the patient drinks alcohol

Yes 263 (52.75%) 27 (54.00%) 162 (52.43%)
No 231 (47.25%) 23 (46.00%) 147 (47.57%)

(Continued)
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Correlation Analysis
Table 5 shows the correlation coefficient between each item and its dimension’s total score: 15 items and their dimension 
correlations after calibration were 0.684–0.788. (P<0.05). The correlation coefficients between each item on Dimension 1 and its 
dimension total score varied between 0.684 and 0.788, for Dimension 2 between 0.751 and 0.784, for Dimension 3 between 
0.698 and 0.731, and Dimension 4 between 0.754 and 0.784. These correlation coefficients were moderate (more than 0.40); the 
correlation coefficient between the four dimensions in the questionnaire and the overall level of the questionnaire was 0.834– 

Table 1 (Continued). 

N (%)

The First Stage 
(n=494)

The Second Stage 
(n=50)

The Third Stage 
(n=309)

Exercise
Exercise regularly 13 (2.59%) 2 (4.00%) 8 (2.59%)

Exercise occasionally 167 (33.66%) 15 (3.00%) 104 (33.66%)

Irregularly exercise 203 (41.1%) 21 (42.00%) 129 (41.75%)
Hardly exercise 111 (22.65%) 12 (24.00%) 68 (22.01%)

Patient’s Current Working Status

Retire 110 (22.33%) 12 (24.00%) 70 (22.65%)
Sick leave 272 (55.02%) 27 (54.00%) 171 (55.34%)

Continue working 87 (17.8%) 8 (16.00%) 55 (17.79%)

Other 15 (4.85%) 3 (6.00%) 12 (3.88%)
Patient Medical Expenses Payment Method

At own expense 21 (4.21%) 3 (6.00%) 13 (4.21%)

Public expense 53 (10.68%) 5 (1.00%) 33 (10.68%)
Medical insurance 415 (84.14%) 40 (8.00%) 260 (84.14%)

NCMS 5 (0.97%) 2 (4.00%) 3 (0.97%)

Payment of Patient’s Family Medical Expenses
Fully able to pay 225 (45.63%) 22 (44.00%) 142 (45.95%)

Barely affordable 255 (51.78%) 27 (54.00%) 160 (51.78%)

Difficulty paying (due to financial hardship) 14 (2.59%) 1 (2.00%) 7 (2.27%)
Patient’s Monthly Family Income (RMB)

≤1999 13 (2.59%) 1 (2.00%) 8 (2.58%)

2000–3999 5 (0.97%) 3 (6.00%) 3 (0.97%)
4000–5999 65 (13.27%) 7 (14.00%) 42 (13.59%)

6000–9999 235 (47.57%) 18 (36.00%) 148 (47.89%)

10,000–14,999 155 (31.39%) 16 (32.00%) 97 (31.39%)
≥15,000 21 (4.21%) 5 (1.00%) 11 (3.56%)

The main accompany of the patient during 

hospitalization is
Spouse 160 (32.36%) 16 (32.00%) 106 (34.30%)

Child 147 (29.77%) 14 (28.00%) 92 (29.77%)

Parents 2 (0.32%) 1 (2.00%) 1 (0.32%)
Brothers and sisters 14 (2.91%) 1 (2.00%) 9 (2.91%)

Friend 3 (0.65%) 2 (4.00%) 3 (0.97%)

Hire an escort 83 (16.83%) 8 (16.00%) 51 (16.50%)
Unaccompanied 85 (17.15%) 8 (16.00%) 47 (15.21%)

The patient’s relationship with family members

Very happy 189 (38.19%) 18 (36.00%) 116 (37.54%)
More pleasant 166 (33.66%) 17 (34.00%) 104 (33.66%)

A little pleasant 58 (11.65%) 6 (12.00%) 38 (12.29%)

Not very pleasant 54 (11%) 5 (1.00%) 36 (11.65%)
Unhappy 27 (5.5%) 4 (8.00%) 15 (4.85%)
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0.902, and the correlation coefficient between the four dimensions was 0.585–0.900, all of which were statistically significant (P 
< 0.01). See Table 5 for details.

Confirmatory Factor Analysis
In this study, confirmatory factor analysis (CFA) was conducted for four factors and 15 analysis items. Sample 2 (309 
patients) was used for confirmatory factor analysis, and maximum likelihood estimation (MLE) is used to fit the three- 
factor model. As shown in Table 6 and Table 7, each fitting index of the 4-factor model has reached the reference value, 
indicating that the model is well fitted, which indicated ideal.

Reliability Analysis
Table 8 shows the reliability of the scale. Cronbach’s α, Spearman-Brown, and retest reliability were 0.945, 0.879, and 
0.824 for the complete scale, respectively. For each dimension, Cronbach’s α coefficients ranged from 0.894 to 0.940, 
and the Spearman-Brown coefficient was between 0.896 and 0.942 (>0.700), indicating that the internal consistency of 
this questionnaire was ideal.

Discussion
In this study, we developed the MISSCARE Survey-Lung Cancer Patient (MS-LCP) and examined its psychometric 
qualities in an effort to enhance the quality of preoperative airway management services in Chinese hospitals from the 
patients’ perspective.

Table 2 Expert Scoring Situation (n=6)

Item Number of Experts With 
a Score of 3 or 4

I-CVI

Did the nurse instruct you on how to cope with any potential symptoms (pain, cough, etc.)? 6 1

Did the nurse provide you with the essential information and check on you on a regular basis to 

see if you had mastered the appropriate breathing skills, such as blowing balloons?

6 1

Did the nurse aware of your unusual respiratory issues and provides instructions prior to the 

procedure?

6 1

Did the nurse go through all of the information you need to know about the operation (such as 
the process and precautions) with you?

6 1

Did the nurse assess and remind you of high-risk variables related to your disease, as well as 

providing you with appropriate guidance?

5 0.83

Did you frequently receive disease-related information from your primary nurse? 6 1

Have you been informed of the examination precautions by your primary nurse? 6 1
Did you know who is in charge of looking after you in each class? 6 1

Did the nurse ask if you have any questions, then attentively listen to you and respond 

appropriately?

6 1

Did the nurse actively tell you when you can communicate next time after the nurse completes 

the nursing operation and before departing your ward?

5 0.83

Did the nurse demonstrate how to use the ward’s amenities after being admitted to the hospital? 6 1
How long does it generally take for the nurse to respond the calling after you hit the pager? 6 1

How long will it take for the nurse to arrive once they click the stop button on your pager and/or 

receive a response?

6 1

How long does it take for a nurse to come to your room if you need assistance with toilet needs? 6 1

Did the nurse assist you in washing your hair and / or scrubbing your body when you are unable 

to care for yourself?

6 1

Did the nurse offer you oral care when you cannot take care of yourself? 6 1

Did the nurse help you or remind you to get out of bed? 6 1
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Psychometric Properties of the Developed Scale
The MISSCARE Survey-Lung Cancer Patient (MS-LCP) questionnaire was established based on a review of the 
literature and previous studies. We conducted a surface validity experiment after two rounds of expert consultation. 
Using exploratory factors in the first round, clear stability results were produced in the second round. In the third round, 
confirmatory factor analysis was utilised to validate the structure’s rationality. Of course, we performed the reliability 
test, and in addition, the 20 cases of patients with small sample testing showed that the average time to complete the 
questionnaire was about four (4) minutes. For patients who have just undergone major surgery, the questionnaire has 
certain advantages.

The scale consists of “specific care” (5 items), “communicative care” (4 items), “timely care” (3 items), and “basic 
care” (3 items). The first factor, “Specific Care”, includes the patient’s lack of appropriate guidance on how to handle 
potential symptoms, being noticed with unusual respiratory issues, and being provided instructions by nurses.44,45 This is 
likely due to the nurse’s lack of awareness about teaching patients breathing exercises, inadequate nurse teamwork 
resulting from a lack of relevant professional training, and the nurse’s lack of comprehensive abilities, such as sufficient 
nursing skills and an ability to handle various clinical emergencies flexibly, especially for new nurses.46 Coupled with 
nurses who, due to time constraints, fail to determine their health literacy.44,47 As a result, nurses have numerous 
questions about the procedure and require information urgently.48 Patients are especially interested in comprehending the 
effects and complications of surgery, as well as how they may affect later life and symptom management.44 Training the 
patient’s respiratory muscles and function can improve lung function, reduce lung damage, and accelerate recovery. 
Cough and sputum training before surgery enhances respiratory function and facilitates postoperative rehabilitation. 
Novice nurses lack business skills, including a grasp of theory and clinical operations. They need stronger synchronisa-
tion between theory and practice, even though in China, patients prefer to place a higher value on a caregiver’s attitude 

Table 3 Item Analysis

Cronbach’s α if 
Item Deleted

Cronbach α

Did the nurse instruct you on how to cope with any potential symptoms (pain, cough, etc.)? 0.930 0.934

Did the nurse provide you with the essential information and check on you on a regular basis to see if 

you had mastered the appropriate breathing skills, such as blowing balloons?

0.929

Did the nurse aware of your unusual respiratory issues and provides instructions prior to the 

procedure?

0.929

Did the nurse go through all of the information you need to know about the operation (such as the 
process and precautions) with you?

0.928

Did the nurse assess and remind you of high-risk variables related to your disease, as well as providing 

you with appropriate guidance?

0.928

Did you frequently receive disease-related information from your primary nurse? 0.940

Have you been informed of the examination precautions by your primary nurse? 0.938
Did you know who is in charge of looking after you in each class? 0.928

Did the nurse ask if you have any questions, then attentively listen to you and respond appropriately? 0.929

Did the nurse actively tell you when you can communicate next time after the nurse completes the 
nursing operation and before departing your ward?

0.928

Did the nurse demonstrate how to use the ward’s amenities after being admitted to the hospital? 0.929

How long does it generally take for the nurse to respond the calling after you hit the pager? 0.930
How long will it take for the nurse to arrive once they click the stop button on your pager and/or 

receive a response?

0.930

How long does it take for a nurse to come to your room if you need assistance with toilet needs? 0.930
Did the nurse assist you in washing your hair and/or scrubbing your body when you are unable to care 

for yourself?

0.928

Did the nurse offer you oral care when you cannot take care of yourself? 0.928
Did the nurse help you or remind you to get out of bed? 0.928
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than on their professional expertise. Structured scientific training with a more defined purpose and objectives can 
improve the situation.

The second factor is communicative care, which means that patients want to be asked if they have any questions and 
told when they can talk again after their concerns have been listened to carefully and dealt with in the right way. Chinese 
nurses inadvertently classified communicative care as a non-priority issue because they believed that communication 
nursing activities would not have an immediate impact on the patient’s health and their workload was excessively 
heavy.49 Marsh thought this might be due to the requirement to keep treatments on schedule throughout the day.47 

Without standardised communication skills and content training, patients will quickly feel a need for a more human touch 
in nursing care.50 Nurses frequently employ a one-way communication technique in which they speak just about what 
they believe they should say, without knowing if the patient has further questions or needs, and with minimal patient 
touch. This conclusion was also supported by Koduah,46 who found that nurses should enquire more about their patients’ 
health literacy by asking about their level of education. It is recommended that the primary nurses participate in the 

Table 4 Exploratory Factor Loadings

Factor Load Coefficient Communality

Specific 
Care

Communicative 
Care

Timely 
Care

Basic 
Care

Did the nurse instruct you on how to cope with any potential 
symptoms (pain, cough, etc.)?

0.789 0.184 0.112 0.198 0.707

Did the nurse provide you with the essential information and check 

on you on a regular basis to see if you had mastered the appropriate 
breathing skills, such as blowing balloons?

0.805 0.168 0.221 0.239 0.781

Before the surgery, did the nurse notice your unusual breathing 

condition and give instructions?

0.815 0.289 0.183 0.133 0.8

Did the nurse check with you all you needed to know about the 

operation, including the steps and matters needing attention?

0.765 0.29 0.301 0.152 0.783

Did the nurse assess and remind you of high-risk variables related to 
your disease, as well as providing you with appropriate guidance?

0.805 0.225 0.218 0.257 0.812

Did you know who is in charge of looking after you in each class? 0.265 0.82 0.199 0.244 0.841

Did the nurse ask if you have any questions, then attentively listen to 
you and respond appropriately?

0.22 0.852 0.202 0.193 0.853

Did the nurse actively tell you when you can communicate next time 

after the nurse completes the nursing operation and before departing 
your ward?

0.239 0.828 0.183 0.276 0.853

Did the nurse demonstrate how to use the ward’s amenities after 

being admitted to the hospital?

0.268 0.853 0.132 0.187 0.852

How long does it generally take for the nurse to respond the calling 

after you hit the pager?

0.298 0.181 0.806 0.239 0.829

How long will it take for the nurse to arrive once they click the stop 
button on your pager and/or receive a response?

0.299 0.155 0.824 0.177 0.824

How long does it take for a nurse to come to your room if you need 

assistance with toilet needs?

0.143 0.258 0.828 0.266 0.843

Did the nurse assist you in washing your hair and/or scrubbing your 

body when you are unable to care for yourself?

0.272 0.26 0.224 0.817 0.86

Did the nurse offer you oral care when you cannot take care of 
yourself?

0.229 0.366 0.284 0.76 0.844

Did the nurse help you or remind you to get out of bed? 0.299 0.25 0.27 0.788 0.846

Eigenvalue 3.829 3.481 2.583 2.487
Variance explained 25.53% 48.73% 65.95% 82.20%

KMO 0.932

P 0.000
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preoperative education of patients and employ a variety of communication tactics based on the patients’ social back-
grounds, personality traits, psychological traits, educational level, and economic status. Also advised is notifying the 
patient and scheduling the next communication time following each nurse-patient conversation, as this can considerably 
reduce the patient’s feelings of uncertainty and dread resulting from the illness. Despite the fact that patients in China 
have a fundamental expectation of maintaining harmonious relationships with others, a lack of trust with nurses may 

Table 5 Correlation Analysis

Item The Corresponding Dimensions

Between each item and the corresponding dimensions
Did the nurse instruct you on how to cope with any potential symptoms (pain, cough, etc.)? 0.684**

Did the nurse provide you with the essential information and check on you on a regular basis to see if 

you had mastered the appropriate breathing skills, such as blowing balloons?

0.749**

Before the surgery, did the nurse notice your unusual breathing condition and give instructions? 0.756**

Did the nurse check with you all you needed to know about the operation, including the steps and 

matters needing attention?

0.788**

Did the nurse assess and remind you of high-risk variables related to your disease, as well as providing 

you with appropriate guidance?

0.787**

Did you know who is in charge of looking after you in each class? 0.784**

Did the nurse ask if you have any questions, then attentively listen to you and respond appropriately? 0.755**

Did the nurse actively tell you when you can communicate next time after the nurse completes the 
nursing operation and before departing your ward?

0.782**

Did the nurse demonstrate how to use the ward’s amenities after being admitted to the hospital? 0.751**

How long does it generally take for the nurse to respond the calling after you hit the pager? 0.731**
How long will it take for the nurse to arrive once they click the stop button on your pager and/or 

receive a response?

0.698**

How long does it take for a nurse to come to your room if you need assistance with toilet needs? 0.706**
Did the nurse assist you in washing your hair and/or scrubbing your body when you are unable to care 

for yourself?

0.754**

Did the nurse offer you oral care when you cannot take care of yourself? 0.784**
Did the nurse help you or remind you to get out of bed? 0.770**

Between dimensions and total score

Average 
value

Standard 
deviation

Specific 
care

Communicative 
care

Timely 
care

Basic 
care

Total 
score

Specific care 17.879 5.750 1

Communicative care 14.261 5.152 0.585** 1

Timely care 20.844 6.924 0.656** 0.634** 1
Basic care 10.488 3.875 0.604** 0.631** 0.900** 1

Total score 52.984 15.482 0.859** 0.834** 0.902** 0.837** 1

Note: *p<0.05 **p<0.01.

Table 6 The Indices of the Convergent and 
Discriminant Validity

Factors AVE CR

Specific care 0.555 0.861

Communicative care 0.703 0.904
Timely care 0.717 0.883

Basic care 0.684 0.867

Abbreviations: CR, composite reliability; AVE, average var-
iance extracted.
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prevent them from discussing their wants and concerns. However, some studies have shown that patients who cannot 
express their needs or who are unable to self-care have an effect on the decision-making and nursing time of nurses, 
thereby increasing the likelihood of missed nursing care and creating a vicious circle.4 So, we must prioritise commu-
nicative care, engaging the family in the treatment plan and offering help for their care is consistent with both Chinese 
cultural expectations and the hospital’s job content, which should foster the formation of an atmosphere that provides 
a human touch to cancer patients.

The third factor is timely care. According to the researchers, patients and their families utilise the call bell for five 
major reasons: very urgent medical difficulties, restroom assistance, intravenous infusion problems, and management of 
pain. The nurse handles the alarm sound of the instrument in time to ensure that the ward is quiet, which is convenient for 
patients to rest and is conducive to the adjustment of the preoperative state. In this study, excessive and time-consuming 
paperwork not only takes up too much of a nurse’s working time but also hampers or disrupts patient care work,51 

reducing the overall time spent on patient care.52 Furthermore, other research indicates that material resources, hospital 
affairs, and medical communication all have a significant impact on nurses’ ability to provide timely care: 1) A lack of 
resources, or difficulty obtaining them, lowers the efficiency of nurses’ jobs and costs nursing time. For example, when 
medicine is not delivered on time,52 the nurse must then choose among the available nursing tasks, which may not 
provide patients with timely and high-quality care but rather only rush care.53 2) When nurses are involved in too many 
multi-hospital activities, such as internal management, multi-party coordination, policy choices, scientific research 
activities, and committee work, time spent actually caring for patients amounts to only 37% of total working time.54 

This makes timely care even more challenging;53,55 3) Because clinical nursing work involves a wide range of activities 
and interruptions, individual efforts frequently fall short of meeting all of a patient’s nursing needs, necessitating good 
communication among medical personnel. Each point of efficient communication between medical staff increases the 
odds of care being supplied by one point and reduces the likelihood of treatment not being provided by 21.9%.54,55 We 
found that, faced with such a situation, patients had to do things independently or seek help from other patients. The 
phenomenon of “patient peer support” was also found in another study and has been utilised to improve cancer care 
(providing help and support from treated patients to others).51 But it is not the reason we ignore the negative results. In 
addition, in response to the low nurse-patient ratio in China, management must consider the nursing level when 
distributing nursing workers. When the position level of the department nursing staff is unreasonable, it is essential to 
ensure that different departments from the same sub-specialty within the hospital are dynamically changed and corrected 
in a timely manner.

The fourth factor is “basic care.” At present, basic care or ADLs are compromised, and they are even degraded 
due to a busy schedule. Prior research has established that by focusing on basic care, Cypriot nurses are more 

Table 7 Model Fit

Indicators GFI AGFI χ2/df RMSEA CFI NFI IFI

Criteria >0.9 >0.9 <3 <0.10 >0.9 >0.9 >0.9
Value 0.962 0.945 1.138 0.021 0.996 0.967 0.996

Note: Default Model: χ2 (105)=2857.637, p=1.000.

Table 8 Reliability Test

Number of Items Cronbach’s α Spearman-Brown Coefficient Retest

Total 15 0.945 0.866 0.824

Specific care 5 0.925 0.916
Comunicative Care 4 0.940 0.942

Timely Care 3 0.894 0.896

Basic care 3 0.909 0.906
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likely to lack hand washing and monitoring vital signs, while Italian and Australian nurses are more likely to lack 
basic treatment care.56 While in this study, it may have resulted from a lack of supplies, poor infrastructure, and 
a shortage of staff, especially when the patient’s family members are unavailable, the nursing staff should assist 
the patient with daily tasks such as toileting and body cleaning. This is especially critical for the elderly, who find 
it difficult to move and are at risk of falling. This is consistent with the outcomes of Si Fei,19 she found that in 
China, body cleansing (72.3%), considering the patient’s suggestion (48.9%), assisting in bed activities to get out 
of bed activities (38.6%), patient listening and answering (22.3%), and so on were nursing aspects that were 
frequently absent in the patient’s perception. The author speculates that this is related to regional and cultural 
differences, as well as an emphasis on fundamental nursing in hospital and department categories, nurse duties, 
and assessment.

Limitations
Limitations exist in the current research. Firstly, all of the study’s samples came from the thoracic surgery department of 
a tertiary hospital in Henan Province. It is vital to increase the sample size and sampling scope in future studies. 
Secondly, the researcher did not receive training and answered questions on the spot before the test, while in this study, 
investigators’ qualitative research training experience partially compensates for the deficiency. Finally, due to the single 
research facility, immunotherapy was not administered to a large number of patients. Although this item arose in 
qualitative research, we eventually chose not to include it on the scale because it is not widely used. Because neoadjuvant 
immunotherapy will become more widespread prior to surgery in the future, it is suggested that relevant specific care be 
adequately incorporated into future studies.

Conclusions
The MISSCARE Survey scientifically and effectively reflected the lack of preoperative care items and has good 
credibility and validity in this study, which was suitable for the Chinese lung cancer patient population. There were 
15 items in the MISSCARE Survey-Lung Cancer Patient (MS-LCP), including specific care, communicative care, timely 
care, and basic care. From the standpoint of patients, this study analyzes practical strategies to improve the quality of 
preoperative airway management services in Chinese hospitals. The MNC tool for preoperative lung cancer patients can 
improve nursing services for this specific population by focusing on missed nursing care, which is useful not only for 
strengthening the public service role recognition of nurses in Chinese tertiary hospitals, but also for enhancing the 
hospital’s overall humanistic care environment and atmosphere.
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