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 Abstract
Introduction
Liver cancer is one of the most common tumors in the world. Patients with liver cancer usually face
substantial physical, psychological, and social burdens, which has a great demand and expectation to
ease the burden in all aspects. This study aimed to develop and validate a scale evaluating treatment
expectations for patients with liver cancer (TES-LC).

Material and methods
The study was conducted in three phases. In the first stage, we used literature reviews and semi-
structured interviews to generate the items to be included in the questionnaire TES-LC (version 1). In
the second stage, two rounds of the Delphi expert consultation method were used to modify the first
version to form TES-LC (version 2). In the third stage, projects were selected through project analysis
and exploratory factor analysis to create TES-LC (version 3); version 3 was tested for reliability and
validity to generate version 4.

Results
The final version of the TES-LC contains 19 items in 5 dimensions: disease symptoms, practical
needs, psychological state, emotional satisfaction, and social function. Five common factors were
extracted through exploratory factor analysis, explaining 60.11% of the variance. In the validation
factor analysis, the fitting effect of the five-factor model was satisfactory after modification. The TES-
LC had good internal consistency, with a Cronbach's alpha coefficient of 0.911 for the total scale.

Conclusions
The TES-LC developed in this study has good reliability and validity and can provide a standardized
tool for measuring treatment expectancy in patients with liver cancer, which is of good clinical utility.Prep
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Introduction 

Liver cancer is one of the most common tumors worldwide, and the number of 

new cases and related deaths of liver cancer ranks sixth and third place in [1] among all 

malignant tumors, respectively. Data show that from 1990 to 2017, the incidence and 

mortality of liver cancer and [2,3] of liver cancer in China increased with the increase 

of age. With the aggravation of China's aging society, the disease burden of liver cancer 

may continue to grow. Patients with liver cancer are usually faced with colossal physical 

[4], psychological [5], and social burdens [6] and have greater demand and expectation 

for burden relief in all aspects. Several studies have shown that patients often harbor 

inappropriate expectations [7-9] for specific treatment modalities. In addition to 

affecting patient psychological status, patient treatment is expected to affect patient 

treatment compliance, satisfaction, and even the effect of therapy [9-12]. Moreover, 

multiple studies have shown that the [13] positive expectation of cure and accurate 

cognition of prognosis [14-16] may help improve the quality of life of cancer patients. 

Therefore, it is essential to understand the current status of patient treatment 

expectations. 

Most of the scales for cancer patients are not scientifically validated questionnaires 

or those intended as a dimension of the scale [17,18,19,20]. In addition, although some 

foreign scholars have developed a universal treatment expectation scale, the self-

efficacy expectation based on the interaction with outcome expectations will be vastly 

different [21,22] according to the specific task and environment; we believe that a more 

targeted expectation scale can more accurately measure patient treatment expectations. 

To accurately measure the treatment expectations of liver cancer patients, help medical 

staff understand their expected status quo, and give targeted guidance to relieve the 

burden of patients in all aspects and improve their quality of life. We developed the 

treatment expectation scale for Hepatocellular carcinoma （HCC）patients and tested 

reliability and validity to provide tools for the expected normalized measurement in 

HCC patients. 
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Material and methods 

The study was conducted in three stages, and the scale preparation process is shown in 

the Graphical abstract. 

Phase 1: Build the scale entry pool and develop the preliminary version of TES-

LC (version 1) 

In 2006, Janzen [21] put forward the concept of the health expectations theory model, 

the model that the development of health expectations, including sudden phenomenon, 

previous understanding, cognitive processing, expected expectations, results, results 

after the mental process six stages, this study based on this model idea combined with 

cancer patients support care theory, combined with a large number of literature research 

results, establish the theoretical framework of treatment scale of liver cancer patients—

Figure 1. 

The semi-structured interview form was used to explore and summarize the 

characteristics of the treatment expectations from the perspective of liver cancer 

patients. By convenience sampling, 15 liver cancer patients were interviewed, 12 male 

and three female, with a mean age of ( 57.60 ± 12.79). The interview outline includes 

the following four aspects: 1. Do you have accurate expectations about the current 

development stage of the disease and its physical state? 2. Do you have accurate 

expectations of treatment outcomes? 3. What aspects of the current problems do you 

most want to alleviate through treatment? 4. What problems are you worried about after 

the treatment? The duration of each interview was controlled at 25 – 30 minutes. Based 

on the interview results of 15 liver cancer patients, three themes were refined: 

physiological expectations, psychological expectations, and social expectations. A pool 

of prospective scale entries for HCC patients was initially established through a 

literature review and semi-structured interviews containing 23 entries. The scale was 

scored by levels: 5 (very agree), 4 (than agree), 3 (uncertainty), 2 (disagree), and 1 (very 

disagree). 

Phase 2: Two rounds of expert consultation, forming the TES-LC (version 2) 
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The Delphi expert consultation method was used, and the interval between the two 

rounds of expert consultation was two weeks. In this study, the expert questionnaire 

was self-filled. The experts in the same city sent the paper version of the questionnaire, 

and the experts in other cities sent the electronic questionnaire by email. The study 

included 16 experts from 5 provinces, including six oncology experts, four clinical 

nursing experts, five geriatric nurses, and one psychologist; the median age was 43 

years, and the average working life was (21.94 ± 5.3) years. Soliciting anonymously, 

experts can add, delete, modify, and merge items. General information of the experts is 

shown in Table 1. 

The reliability and representativeness of expert consultation results were tested by 

the degree of specialist authority and coordination coefficient of expert opinion. Finally, 

the items were screened according to the item screening criteria and the expert 

modification opinions. In the study, the mean importance score of 4, the total score of 

20%, and the variation coefficient of 0.25 were used as the criteria [23] for item 

screening, and the three items whose judgment criteria met two were retained. After the 

first round of expert consultation, some things needed to complete the screening criteria, 

and some items were modified according to the above standards and expert opinions. 

The results of the second round of specialist consultation show that everything meets 

the screening criteria. After the two rounds of consultation, the scale contains three 

dimensions: physical, psychological, and social aspects, with a total of 32 items. 

Pre-survey phase. On March 13,2022,10 liver cancer patients were randomly 

selected in the interventional ward of the First Affiliated Hospital of China Medical 

University for pre-investigation using TES-LC (version 2). All participants filled in the 

assessment scale, and the filling time was 6~10 minutes, indicating that the scale was 

easy to understand and fill in. The preliminary version of the Treatment Expected Scale 

for HCC Patients, containing 32 entries, was clinically measured based on this version. 

Phase 3: Performance test of the scale 

Study design 
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In this study, the convenience sampling method selected liver cancer patients who 

met the inclusion criteria in the interventional ward of the First Affiliated Hospital of 

China Medical University from April to October 2022. Sample size calculation: 

According to the sample size based on the estimation method of multivariate analysis, 

the sample size [24] is 5 to 10 times the number of analysis items, 10% invalid 

questionnaires are considered, and the exploratory factor analysis stage is 100 to 200 

[25], and at least 200 [25] are required in the confirmatory factor analysis stage. 

Therefore, 175 patients were included in the exploratory factor analysis phase. A total 

of 220 patients were included in the confirmatory factor analysis stage. 

Inclusion criteria: ①  age 18 years; ②  patient diagnosed with primary liver 

cancer by imaging or pathology; ③ with no other malignancies; ④ thought clarity 

and regular expression; ⑤  identified his condition; ⑥  informed consent for 

investigation. 

Exclusion criteria: ① Patients with severe primary diseases of the heart, brain, 

kidney, and hematopoietic system; ②  had cognitive impairment and psychiatric 

disorders; ③ is participating in other clinical trials and related treatment may have an 

impact on the study; ④ was unable to conduct verbal communication. 

Data collection：(1) General information questionnaire, including demographic 

data and disease-related information.(2) Life Orientation Test (Life Orientation Test, 

LOT): It was compiled by Scheier and Carver [26] in 1985 and consists of 12 items.(3) 

General Self-efficacy Scale (GSES): It was first compiled by German psychology 

professor Ralf Schwarzer and others [27] and used the Chinese version of the General 

Self-efficacy Scale translated and revised by Wang Caikang et al. [28] in 2001 with a 

total of 10 items. 

Data exclusion criteria: ① Patients who died during the study period had ② 

who voluntarily withdrew at any investigation stage A person.③ More missing values 

(> 30% of items in a scale were not answered). 

Ethical approval 
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This study has been reviewed and approved by the Ethics Committee of China 

Medical University; the ethics number is [2021] 110, and permission from the surveyed 

hospital and related departments. 

Statistical analysis 

Double Excel input, checked the data, established a database, and analyzed data 

using the statistical software SPSS21.0. Amos 26.0 software was used for the 

confirmatory factor analysis. Firstly, Kaiser–Meyer–Olkin （KMO） value calculation 

and Bartlett spherical test were conducted to explore the feasibility of exploratory factor 

analysis. Subsequently, exploratory factor analysis was done using the spindle factor 

method and the maximum variance orthogonal rotation[29]. The deletion criteria for 

this study are as follows: ①The entries are loaded <0.5 on the common factor; ②The 

load difference is negligible on two or more common factors (less than 0.05); ③ Each 

common factor contains <3 Entries [24]. The confirmatory factor analysis was 

performed using the maximum likelihood method, multiple fitting indicators were 

applied for model evaluation, and the calibration validity was explored using the 

correlation coefficient of the general self-efficacy scale, the revised life orientation test, 

and the treatment expectancy scale for HCC patients. It was considered a weak 

correlation if the correlation coefficient was <0.3, moderate from 0.3 to 0.5, and vital 

for> 0.5 [30]. The mean-variance extraction value (Average Variance Extracted, AVE) 

and combined reliability (Composite et al.) were used to test aggregate validity, with 

AVE value> 0.5 and Composite Reliability（CR） value greater than 0.7 indicating 

good aggregate fact [31]. An internal consistency test was performed using Cronbach's 

α coefficient, and Cronbach's α coefficient> 0.7 indicates good scale internal 

consistency [32]. 

Results 

Structural validity 

Project analysis: Q4, Q6, Q9, Q10, Q11, and Q12 were removed by dispersion 

degree analysis, threshold ratio, and correlation coefficient. 
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Exploratory factor analysis: After removing six items by item analysis, KMO 

value calculation and Bartlett spherical test were performed, showing the KMO value 

of 0.862 and the Bartlett spherical test is 3252.29 (df = 325, P <0.001). Exploratory 

factor analysis was performed using the spindle factor method and maximum variance 

orthogonal rotation, with factor load> 0.5 as the screening criterion, and Q5, Q7, and 

Q19 were removed. Factor analysis extracted five common factors with feature root> 

1, collectively explaining 60.11% of the total variation. The results are shown in Table 

2. The gravel map is shown in Figure 2. Based on the results of exploratory factor 

analysis and the interpretability of entry content, combined with the [33] of supportive 

care for cancer patients, the five dimensions of the expected treatment expectation scale 

of liver cancer patients were named as disease symptoms, practical needs, 

psychological state, emotional satisfaction, and social function. 

Confirmatory factor analysis: The results show that some indicators of the preset 

frame model do not meet the standard requirements and must be corrected according to 

the hands. Q28's normalized regression coefficient was 0.485; for all other entries> 0.5, 

Q28's removal from the model was considered. Adjusting the model according to the 

MI(Modification Index), Q20 and Q21 in the psychological dimension showed an MI 

index> 20, suggesting that the two items may strongly correlate with the psychological 

dimension. Q22 has MI measures in both dimensions> 14, meaning that entry 22 may 

have a significant correlation between the two dimensions. So, Q20, Q21, and Q22 were 

removed from this model. In addition, five error covariance correlations were added 

with MI> 10.The modified model fitting index (c²/df = 2.094, GFI(Goodness-of-Fit 

index)=0.885, AGFI(Adjusted Goodness-of-Fit index)=0.840, NFI(Normed Fit Index) 

= 0.901, IFI (Incremental Fit Index) = 0.945, TLI(Tucher-Lewis Index) = 0.931, 

CFI( Comparative Fit Index)= 0.945, PGFI(Parsimony Goodness-of-Fit Index)=0.638, 

PNFI(Parsimonious Normed Fit Index) = 0.722, PCFI(Parsimony Comparative Fit 

Index) = 0.757 and RMSEA(Root mean square error of approximation) = 0.071) model 

fitting index can be considered ideal（Figure 3）. Therefore, the five-factor model of 
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the treatment expectation scale for HCC patients has good construct validity. The 

standardized regression coefficients ranged from 0.585 to 0.894, AVE> 0.5 (except for 

the emotional satisfaction dimension), CR> 0.8, and the aggregate validity passed the 

test. 

Content validity 

Six experts were selected and invited to assess the content validity of version 2. 

Content validity was evaluated using the item content validity index (I-CVI) and scale 

content validity index (S-CVI). They used a 4-point scale from 1 (unrelated) to 4 (highly 

relevant). The I-CVI values ranged from 0.83 to 1.00, and the S-CVI values ranged 

from 0.94. 

Related validity 

The mean score of the entries of the treatment expectation scale for HCC patients 

was significantly associated with the general self-efficacy scale and the life orientation 

scale, with rs of 0.355 and 0.629, respectively (P <0.001). 

Reliability test 

The Cronbach's α coefficient of each dimension of the expected scale of HCC 

patients ranged between 0.805 and 0.868, and the total table Cronbach's α coefficient 

was 0.911, all greater than 0.8.Table 3. 

Discussion 

The TES-LC is rational and scientific. 

The conceptual model of the healthy expectation development process [21] 

proposes that self-efficacy and perceived expected subjective utility jointly promote the 

formation of individual goals, and the establishment of goals affects the personal 

outcome expectation while also being affected by the outcome expectation. 

Understanding patient outcome expectations and appropriate intervention may 

influence individual behavior and promote better medical outcomes in medical work. 

Studies show that treatment expectations also affect patients' compliance, satisfaction, 

and treatment effects [9-12]. The inappropriate expectations generated by the patient 
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also affected his psychological status, leading to higher anxiety scores [17]. Therefore, 

it is essential to understand the current level of patient treatment expectations. Based 

on the conceptual model of the development process of health expectation, this study 

scientifically and systematically developed the treatment expectation scale of liver 

cancer patients and formed the pool of scale items after literature research and semi-

structured interviews. The scale items were screened and revised after two rounds of 

expert consultation. The effective recovery rate of the first and second rounds of 

specialist consultation questionnaires is 94.12% and 100%, respectively. Experts 

participate in developing this scale, which ensures the quality of item screening. The 

expert authority coefficient is 0.87, which shows that the experts involved in this study's 

expert consultation are reliable. Comparing the indicators of the first round and the 

second round of expert consultation, it can be found that the average value of the 

importance score and total score rate of expert consultation increased, and the value 

range narrowed, which shows that the concentration of specialist opinion is good [23]. 

The results of expert consultation in this study are scientific and reliable, and the setting 

of scale items is reasonable. Finally, the reliability and validity test was conducted, 

which has good reliability and validity and can provide a standardized evaluation tool 

for the expected measurement of the treatment of liver cancer patients. 

The TES-LC has good reliability and validity. 

Internal consistency is usually evaluated using Cronbach's α coefficient and half 

reliability. Evaluation of stability is traditionally performed using test-retest reliability. 

Fold-half reliability is generally used for attitude questionnaires but is unsuitable for 

fact questionnaires, so this study did not test half reliability. Moreover, based on the 

conceptual model of the expectation development process proposed by Janzen J A et al. 

[21], it can be seen that patient expectation is an indicator susceptible to time influence 

with instability [34], so this scale is not suitable for test-retest reliability analysis. For 

the self-compiled scale, at least the internal consistency [35] was verified, so 

Cronbach's α coefficient was used to conduct the reliability test of the scale in this study. 
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The results show that the total table Cronbach's α coefficient is 0.911, and the 

Cronbach's α coefficient of each scale dimension is between 0.805 and 0.868. However, 

it is generally believed that Cronbach's α coefficient is more significant than 0.7, which 

means that the scale's reliability is good, which shows that the overall ranking and all 

dimensions have good internal consistency. The reliability of this study is promising. 

Validity refers to the index that the scale can reflect the accuracy of the measured 

things, and it is mainly used to evaluate the accuracy and authenticity of the scale [36]. 

This study primarily analyzed the validity of the construct, aggregation, and criterion 

validity. To verify the scientific construction of the scale, exploratory factor analysis 

and validation factor analysis were first used to test the scale. Through exploratory 

factor analysis, five common factors with eigenvalues> 1 were extracted, with a 

cumulative contribution rate of> 60.11%, and all factor load values were> 0.5. It is 

generally believed that the contribution rate of cumulative variance should be> 60%, 

and the factor load of each item should be> 0.5 [37], which shows that the five common 

factors extracted are more reasonable. Due to the sample dependence of the exploratory 

factor analysis, the obtained five-factor model still needs to be validated for [38] under 

other independent samples, and this study was conducted through two rounds of scale 

distribution to get two independent sample data. After confirmatory factor analysis, the 

five-factor model fitting index can be considered ideal, indicating that the expected 

treatment scale of liver cancer patients has good structural validity, and it is reasonable 

to divide the items into five dimensions. In this study, dimension AVE was> 0.5 (except 

the emotional satisfaction dimension), and CR was> 0.8. The aggregation validity of 

the visible scale passed the test [31], and the dimension aggregation effect was good. 

The construction of the expected treatment scale for liver cancer patients is excellent 

and scientific. 

The correlation validity is the index [39] that selects the universally valid scale as 

the standard and calculates the correlation coefficient between the new and standard 

scales. However, there is no specific scale for the expected treatment of cancer patients 
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at home and abroad, and there is a lack of a "gold standard" to verify the validity of the 

association. Therefore, according to the expected concept connotation and its 

development theory, the general self-efficacy questionnaire and the revised life 

orientation test were selected as the effect scale. In this study, the correlation coefficient 

found between the mean score of the expected scale and the total score of the revised 

scale of liver cancer patients were 0.355 and 0.629 (P <0.001), respectively, indicating 

the reasonable validity of the scale. 

TES-LC has good comprehensiveness  

In this study, the treatment expectation scale of liver cancer patients was divided 

into five dimensions: disease symptoms, practical needs, psychological state, emotional 

satisfaction, and social function, to explore the expectation of liver cancer patients' 

needs in different fields after treatment. The complete Treatment Expectation Scale is 

presented in Figure 4. 

The disease symptom dimension reflects the patient expectation of the degree of 

coping and management of disease-related symptoms after treatment. The anticipation 

of improvement in disease symptoms has been widely studied in the cancer population 

[40] or [41] in non-cancer people. In this study, this dimension included item 1, 

"relieved pain in the liver area," item 2, "reduced fatigue," and item 3, "improved sleep 

quality." The study showed that in [4], the incidence of pain, fatigue, and sleep 

restlessness exceeded 60% before surgical treatment, which can be seen as the three 

items of this dimension are targeted and universal to the symptoms of patients with liver 

cancer. 

The practical needs dimension reflects the patient expectation of whether the 

demand can be met after treatment. The essential needs of cancer patients change [33] 

due to the different ages, body statuses, and economic conditions of patients. Accurately 

measuring patients' basic needs can help medical staff understand the actual situation 

of patients and give targeted measures. For example, item 7 is "Self-care ability has 

been improved," and the expectation of improving the self-care ability of liver cancer 
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patients was measured. 

The dimension of psychological state reflects the patient expectation that the 

treatment can relieve the negative psychological symptoms, such as anxiety and fear, 

caused by the disease and treatment. For example, item 8, "Anxiety has been relieved," 

measures the patient expectation of anxiety relief. However, patients with liver cancer 

usually face a sizeable psychological burden [42], which shows that this dimension 

entry is also targeted and universal. 

The emotional satisfaction dimension refers to the patient expectations of comfort, 

belonging, confidence, recovery, and emotional support. How family members, friends, 

and doctors transmit information can affect patients' trust and their own treatment 

expectations[43]. For example, items 12, "Hope for future treatment," and 14, "My 

family and friends care for me and love me more," summarize the dimensional concept. 

 The social function dimension reflects the patient expectation of the spiritual 

pursuit and the transformation of coping social role after treatment. Studies have shown 

that cancer patients with stable careers and financial support have high psychological 

distress and their own emotional needs. This group of patients may need to pay more 

attention to their self-expectations after changing their social roles [44].For example, 

item 16, "able to normal work," and item 19, "able to realize the ideal of life," reflect 

the connotation of the field. 

There are several limitations to the current study, which need to be addressed in 

future studies.① The sampling scope of the study subjects is single and limited to the 

liver cancer patients in the interventional ward of the First Affiliated Hospital of China 

Medical University, so the sampling scope can be expanded in the future to use the scale 

to test the stability of the scale; ② No status investigation due to the influence of time, 

novel coronavirus epidemic, and the scale will be used in the future to test the 

applicability of the scale.③ Due to liver cancer pathogenic factors and Chinese gender 

characteristics, there are fewer female liver cancer patients. ④ We should invite more 

psychological experts to evaluate our questionnaire, which is the goal of continuously 
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improving our follow-up questionnaire. The above is what we will continue to enrich 

and verify later. 

Conclusion: 

In conclusion, the treatment expectation scale for liver cancer patients compiled in 

this study contains 19 items in five dimensions: disease symptoms, practical needs, 

psychological state, emotional satisfaction, and social function, which has good 

reliability and validity and can be used as a tool to evaluate treatment expectations for 

liver cancer patients. 
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