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Abstract: Cancer survivors usually have varying degrees of physical and psychosocial issues and poor quality of life.
Understanding the health needs from a patient's view is necessary for developing targeted supportive services. There is neither
research on the postoperative health needs of primary liver cancer (PLC) patients, nor the assessment tools specifically designed
for PLC patients. The purpose of this study was to develop a postoperative health needs assessment scale for PLC patients
receiving surgical management. This was a methodological instrument validation study conducted in the first affiliated of Jinan
University between August 2018 and December 2019. PLC patients receiving surgical management were selected by convenient
sampling methods. Ten patients were selected for semi-structured in-depth interviews to generate a 50-item initial scale. After
two rounds of expert consultation, a 44-item initial scale was used for a 20-respondent small sample pre-test. The pre-survey
scale was distributed to 250 patients. Structural validity was examined with factor analysis, and reliability was evaluated with the
Cronbach alpha and split-half reliability. Among the 250 respondents of the pre-survey scale, 232 cases completed the
questionnaire. After item analysis and factor analysis, 38 items were kept in the final scale. The content validity index for the
whole scale (S-CVI) and each item (I-CVI) was 0.90 and 0.80-0.90, respectively. The total Cronbach alpha value was 0.935, and
the split-half reliability was 0.931. The healthy needs assessment scale for PLC patients receiving surgical management has good
reliability and validity.
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28 countries [5], the pooled estimate of age-standardized
five-year net survival for liver cancer increases from 11.0%
(1995-2000) to 14.8% (2004-2009). In China, the 5-year net

1. Introduction

Primary liver cancer (PLC) is one of the leading cancers

worldwide [1], as well as the fourth most common malignant
tumor and the third most common cause of cancer-associated
death in China [2, 3]. Due to the insidious onset, early
asymptomatic, and rapid progress, PLC is usually at the
locally advanced stage or has distant metastasis at the time of
diagnosis, resulting in a poor prognosis [4]. In recent years,
due to early detection and advances in treatment technology,
the survival of PLC patients exhibits an increasing trend
worldwide [5]. According to a large study with patients from

survival rate was markedly elevated from 2.7% (1995-2000)
to 19.5% (2004-2009) [5].

Cancer survivors usually have varying degrees of physical
and psychosocial issues [6, 7], leading to a worse quality of life
(QoL) as compared with healthy individuals [8]. To improve
cancer survivor’s QoL, it is necessary to understand the health
needs from a patient's view to develop targeted supportive
services [9]. Research on the unmet needs of cancer survivors
has been conducted in a variety of cancer types, such as breast
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cancer [10], colorectal cancer [11], lung cancer [12], prostate
cancer [13] bladder cancer [14]. However, the unmet needs of
PLC survivors have not been investigated. In China, only a few
studies have investigated the unmet needs of cancer survivors
[15-19], but the assessment tools used are not designed
targeting PLC survivors. At present, there is no standardized
quantitative postoperative health needs assessment tool for PLC
patients worldwide. Thus, increasing PLC survivors requires a
validated needs assessment tool. The purpose of this study was
to develop a postoperative health needs assessment scale for
PLC patients receiving surgical management.

2. Methods
2.1. Study Design and Setting

This was a methodological instrument validation study
conducted in the first affiliated of Jinan University between
August 2018 and December 2019. This study was approved by
the ethical review boards of our hospital.

2.2. Study Subjects

For all study subjects of this study, patients with PLC
receiving surgical management were selected by convenient
sampling methods in the first affiliated of Jinan University
between August 2018 and December 2019. Inclusion criteria
were: (1) patients receiving resection surgical management; (2)
Pathological diagnosis of PLC; (3) aged 18-65 years; (4)
education level was elementary school or above; (5) Signed
informed consent form. Exclusion criteria included: (1)
Combined with other tumors; (2) Combined with severe heart,
brain, lung, kidney diseases, or other serious infectious
diseases; (3) A history of mental disease and taking
psychiatric drugs; (4) Unable to communicate or unconscious.

2.3. Semi-structured In-Depth Interview

To create the item pool of the questionnaire, a liver disease
specialist team (3 chief physicians, 1 chief nurse, 1 deputy
chief nurse, 1 chief nurse, 2 nurses, and 2 graduate students)
was established to build a semi-structured interview outline
based on relevant literature research [20-23]. Ten PLC
patients receiving surgical management were selected for
semi-structured in-depth interviews. Then a 7-step Colaizzi
qualitative data analysis method was used to organize the
interview results and generate 50 original scale items [24].

2.4. Experts Evaluation on the Effectiveness and
Importance of the Scale Items

Ten experts who were familiar with scale building and had
more than ten years of experience in the field of liver cancer
clinical treatment, nursing or education, bachelor degree or
above, and intermediate professional titles or above were
invited to conduct two rounds of evaluation on the
effectiveness and importance of the scale items. Six out of 50
items with low importance were deleted and an initial scale of
44 items was generated.

2.5. Small Sample Pre-test

The initial scale was distributed to 20 PLC patients
receiving surgical management to conduct a small sample
pre-test. The content of the initial scale, such as the language
used, ease of understanding, the order of the scale items, were
evaluated based on the completed questionnaires. After which,
a pre-survey scale was generated with the modified items.

2.6. The Pre-survey Scale

After explaining the research and the confidentiality
agreement, the pre-survey scale was distributed to 250
patients. The questionnaire was mainly self-filled by the
patients. For those unable to complete the questionnaire
independently due to educational or physical reasons, the
investigators would help fill it out. The questionnaire should
be completed at least above 240 seconds to ensure the quality.
The investigators would check on the completeness when
patients completed the questionnaire. All items on the
questionnaire were set as “mandatory questions” to ensure the
completeness of the questionnaire.

2.7. Item Selection

The item analysis and critical ratio methods were used to
select items of the pre-survey scale. According to subjects’
total score of all items, the lower 27% of the rankings were
low score group (<163 points), while the top 27% were high
score group (=184 points). T-test was used to compare the item
score between the two groups, and items with a T value greater
than 3 and P <0.05 were kept.

2.8. The Validity and Reliability of the Scale

The item content validity index (I-CVI) and scale content
validity index (S-CVI) were used to evaluate the validity.
Structural validity was examined with factor analysis. The
principal component analysis was used to extract factors with
character value great than 1. Exploratory factor analysis of the
items was performed by maximum variance (varimax)
orthogonal rotation. The factor extraction was based on
eigenvalue >1. Items with a common degree of less than 0.2 or
factor load less than 0.4 were deleted. Lastly, the confirmatory
factor analysis of the four dimensions was performed based on
the exploratory factor analysis.

Cronbach's o coefficient and half-reliability index were
used for the reliability test. The internal consistency of the
reliability assessment of the scale refers to the homogeneity
between the items of the scale.

2.9. Statistical Analysis

All analyses were done using IBM SPSS Version 25 (SPSS
Statistics V25, IBM Corporation, Somers, New York).
Categorical variables were expressed by frequency (N) and
percentage (%), and continuous variables were expressed with
mean and standard deviation (SD). Item analysis was used to
report the psychometrical properties of each item, including
mean (item difficulty), SD (item discrimination), correlation to
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a total score, low and high sub-group difference, and
item-deleted Cronbach's alpha. Exploratory factor analysis,
content validity index, and the Cronbach's a coefficient of each
dimension as well as total scale were used to evaluate the
structural validity, content validity, and internal consistency
reliability of the scale, respectively. The statistical significance
level for all the tests was set at a P < 0.05, two-tailed.

3. Results

3.1. Expert Consultation Results

Ten PLC patients receiving surgical management were
selected for semi-structured in-depth interviews, and 50
original scale items were generated. For evaluating the 50
scale items, questionnaires were distributed to 10 experts for
the first and second rounds of expert consultation, respectively.
All the questionnaires were completed and returned, with the
authoritative coefficients of 0.830 and 0.835, and Kendall
coordination coefficients of 0.247 and 0.357.

Two rounds of expert consultation concluded that the
importance score of all items ranged between 3.80-5.00, and the
items’ coefficient of wvariation was 0-33%. After expert
consultation and discussion, 6 items (item number 16, 17, 18, 19,
20, 35) were deleted (Table 1), which were considered unable to
reflect the specific postoperative health needs of PLC patients,
such as “Do you need assistance with eating, dressing, washing”.

As aresult, 44 items were included in the initial scale.
3.2. Results of Small Sample Pre-test

The initial scale was distributed to 20 PLC patients
receiving surgical management to conduct a small sample
pre-test. According to the recommendations of the 20
respondents, two items were rephrased and 1 item order in the
initial scale was revised to generate the pre-survey scale. For
instance, the wording “Do you need long-term bed rest?” was
rephrased to “Do you need to deal with the discomfort from
prolonged bed rest?”. The last item “do you wish you can face
the disease positively” in the psychological needs section was
moved to the first item, while the original first item “do you
need to face the pain and fear from the disease” automatically
became the second item.

3.3. The Demographic Characteristics of Respondents in the
Pre-survey

Among the 250 respondents, 232 cases (215 males, 17
females, mean age=50.54 + 11.07 years, range: 19 to 78)
completed the survey. Patients' demographic characteristics
were summarized in Table 2. Of them, 214 (92.24%) cases were
married, and 211 (90.95%) cases had medical insurance. 112
(48.28%) cases had a junior high school education or below,
and 120 (51.72%) had a high school education or above.

Table 1. Summary of item selection and deletion.

Expert validity
Item Rating score Coefficient Full-score Mean SD Item-total P of high-low  Item-deleted Reason for
(mean+SD) of variation % correlation  group t-test Cronbach's alpha item deletion

1 4.90+0.32 0.06 90% 450 0.93 0.64 <0.001 - -

2 5.00£0.00 0.00 100% 422 1.03 0.76 <0.001 - -

3 4.80+0.42 0.09 80% 439 0.97 0.70 <0.001 - -

4 4.80+0.63 0.13 90% 4.03 1.04 041 <0.001 - -

5 4.60+0.52 0.11 60% 4.14 1.10 051 <0.001 - -

6 4.50+0.71 0.16 60% 4.04 111 0.59 <0.001 - -

7 420£1.03 0.25 50% 4.12 1.08 0.61 <0.001 - -

8 4.2040.79 0.19 40% 4.03 1.11 0.74 <0.001 - -

9 4.20+0.79 0.19 40% 3.90 0.69 0.06 0.156 Increased High-low t-test

10 4.5040.97 0.22 70% 441 091 0.65 <0.001 - -

11 4.70+0.48 0.10 70% 4.17 1.09 0.72 <0.001 - -

12 4.70+0.48 0.10 70% 3.00 0.95 0.25 <0.001 Increased -

13 4.60+0.70 0.15 70% 2.56 0.97 0.30 0.003 - -

14 4.60£0.70 0.15 70% 3.07 1.15 -0.09 <0.001 Increased -

15 4.90+0.32 0.06 90% 237 1.29 -0.39 <0.001 Increased -

16 420+1.32 031 60% 3.74 1.25 027 0.002 Increased Expert
suggestion

17 3.80+1.14 030 30% 1.81 1.04 0.01 0.099 Increased Expert
suggestion

18 4.00+1.05 0.26 40% 241 0.92 -0.02 0.649 Increased Expert
suggestion

19 3.80+1.03 027 30% 2.59 1.02 -0.11 0.235 Increased Expert
suggestion

20 3.9041.29 033 50% 3.77 0.69 0.49 <0.001 - Expert
suggestion

21 4.90+0.32 0.06 90% 4.09 1.08 0.56 <0.001 - -

22 4.80+0.42 0.09 80% 3.99 1.18 0.50 <0.001 - -

23 4.50+0.53 0.12 50% 371 1.34 0.76 <0.001 - -

24 420+0.63 0.15 30% 3.10 0.80 0.41 <0.001 - -

25 4.70+0.68 0.14 80% 327 0.93 0.79 <0.001 - -

26 4.70+0.48 0.10 70% 3.49 1.00 041 <0.001 - -
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Expert validity
Ttem Rating score Coefficient Full-score Mean SD Item-total P of high-low  Item-deleted Reason for
(mean=SD) of variation % correlation  group t-test Cronbach's alpha item deletion
27 4.50+0.53 0.12 50% 243 0.82 0.02 0.508 Increased High-low t-test
28 4.60+0.97 0.21 80% 3.01 1.16 0.83 <0.001 - -
29 4.70+0.48 0.10 70% 3.09 1.15 0.82 <0.001 - -
30 4.50+0.53 0.12 50% 2.78 1.05 0.71 <0.001 - -
31 4.60+0.52 0.11 60% 2.48 0.97 0.00 0.982 Increased High-low t-test
32 4.30+0.82 0.19 50% 2.66 1.11 0.03 0.505 Increased High-low t-test
33 4.60+0.52 0.11 60% 2.85 1.09 0.72 <0.001 - -
34 4.50+0.53 0.12 50% 4.03 1.08 0.08 0.994 Increased High-low t-test
35 4.0040.67 0.17 20% 457 0.72 0.78 <0.001 - Expert
suggestion
36 4.70+0.48 0.10 70% 4.70 0.52 0.60 <0.001 - -
37 4.40+0.70 0.16 50% 4.47 0.68 0.63 <0.001 - -
38 4.50+0.53 0.12 50% 4.61 0.61 0.69 <0.001 - -
39 4.30+0.68 0.16 40% 4.49 0.78 -0.38 <0.001 Increased EFA
40 5.00+0.00 0.00 100% 4.48 0.74 0.70 <0.001 - -
41 4.60+0.52 0.11 60% 4.54 0.73 0.71 <0.001 - -
42 4.90+0.32 0.06 90% 4.55 0.74 0.64 <0.001 - -
43 4.90+0.32 0.06 90% 4.68 0.56 0.54 <0.001 - -
44 4.90+0.32 0.06 90% 4.69 0.52 0.50 <0.001 - -
45 4.80+0.42 0.09 80% 4.73 0.52 0.59 <0.001 - -
46 4.80+0.42 0.09 80% 4.71 0.58 0.39 <0.001 - -
47 4.90+0.32 0.06 90% 4.58 0.77 0.64 <0.001 - -
48 4.90+0.32 0.06 90% 4.64 0.57 0.70 <0.001 - -
49 4.50+0.53 0.12 50% 4.71 0.50 0.60 <0.001 - -
50 4.80+0.42 0.09 80% 4.70 0.50 0.62 <0.001 - -
Table 2. Patients demographic characteristics.
Parameters N (%)
Gender
Male 215 (92.67%)
Female 17 (7.33%)
Age, year 50.54+11.07
18-45 56 (24.14%)
46-59 122 (52.59%)
60 and above 54 (23.28%)
Employment
Retired 14 (6.03%)
Office worker 56 (24.14%)
Farmer 40 (17.24%)
Freelancer 25 (10.78%)
Unemployed 97 (41.81%)
Marriage status
Married 214 (92.24%)
Single 18 (7.76%)

Educational level

Junior high school and below
Senior high school and above
Annual income

<30,000

30,000-80,000
80,001-30,000

Living region

City

Village

Payment of medical expenditure
Medical insurance

Business insurance

At own expense

112 (48.28%)
120 (51.72%)

140 (60.34%)
65 (28.02%)
27 (11.64%)

154 (66.38%)
78 (33.62%)

211 (90.95%)
19 (8.19%)
2 (0.86%)

3.4. Pre-survey Scale Results

A total of 250 questionnaires were distributed and 232
valid questionnaires were completed, with an effective

completion rate of 92.80%. During item analysis, 5 items
(item number 9, 27, 31, 32, 34) with an insignificant
difference in the total score between the high and low group
(P> 0.05) and poor discrimination (¢ <3) were deleted, and 39
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items were kept. The detailed item analysis results were  3.5. Content Validity and Structural Validity
demonstrated in Table 1, including mean (difficulty), SD
(item  discrimination), item-total correlation, and
item-deleted Cronbach's alpha.

The content validity index for the scale (S-CVI) was 0.90,
and the content validity index of each item (I-CVI) ranged
between 0.80-0.90.

Table 3. Results of exploratory factor analysis.

factor loading

Item

1 2 3 4
36. Do you need privacy protection when you are in the hospital? 0.889 0.274 0.018 -0.130
45. Do you want to fully understand your inspection results as soon as possible? 0.886 0.232 0.021 -0.030
43. Do you need to fully understand the benefits and side effects before you agree to receive treatment and operation? 0.854 0.165 0.041 -0.139
44. Do you want to fully understand the probability of successful treatment? 0.837 0.134 0.053 -0.175
50. Do you need financial support? 0.831 0.121 0.250 -0.048
46. Do you need to fully understand the possible impact of cancer on your life span? 0.830 -0.032 -0.018 -0.164
48. Do you need to fully understand the specific matters to promote self-rehabilitation? 0.825 0.369 0.132 -0.100
49. Do you need specific dietary guidance? 0.822 0.083 0.246 -0.068
41. Do you want to communicate with your family about your illness? 0.742 0.313 0.280 0.061
38. Do you want to be close to your partner (or the person you think is most important)? 0.733 0.335 0.236 -0.021
40. Do you want to get spiritual support from your family? 0.641 0.399 0.303 0.013
47. Do you need to fully understand the remission of cancer? 0.635 0.284 0.275 -0.082
37. Do you need family or friends to accompany you in the hospital? 0.627 0.343 0.173 0.117
42. Do you want to have a full explanation for each examination and treatment? 0.578 0.161 0.456 0.036
7. Do you need to deal with the frustration of losing your job or ability to live? 0.118 0.875 0.106 0.042
3. Do you need to deal with the anxiety caused by surgery or treatment? 0.258 0.861 0.162 0.037
1. Do you want to face the disease correctly? 0.227 0.817 0.133 0.104
8. Do you need to deal with other people's changes in your attitude and behavior? 0312 0.807 0.258 -0.120
5. Do you need to deal with uncertain prognosis? 0.092 0.801 -0.009 0.108
10. Do you need medical help to restore confidence? 0.212 0.795 0.206 -0.052
6. Do you need to deal with the fear of losing self-care? 0.238 0.787 0.033 0.041
4. Do you need to deal with the fear of cancer spreading or recurrence? 0.158 0.733 -0.149 -0.029
11. Do you need to deal with your feelings of death and near death? 0316 0.703 0.333 -0.184
2. Do you need to deal with the fear of painful experiences of pain and disease? 0.432 0.696 0.266 -0.042
21. Do you need to deal with liver pain or abdominal pain? 0.162 -0.048 0.883 -0.208
22. Do you need to deal with shoulder pain, back pain or low back pain? 0.100 -0.014 0.847 -0.258
29. Do you need to deal with yellowing or jaundice? 0.293 0.314 0.823 0.075
25. Do you need to deal with abdominal distention, nausea or vomiting? 0.193 0.349 0.810 0.091
23. Do you need to deal with anorexia? 0.249 0.351 0.796 -0.196
26. Do you need to deal with ascites? 0.108 -0.241 0.757 -0.108
28. Do you need to deal with chills and fever (including transient temperature rise)? 0.388 0.343 0.754 0.010
33. Do you need to deal with leg edema? 0.154 0.251 0.748 0.318
30. Do you need to deal with skin itching? 0.119 0.239 0.736 0.399
24. Do you need to deal with weight loss in a short period of time? -0.107 -0.076 0.658 0.364
39. Do you want to get close to your friends? -0.150 -0.262 -0.361 0.081
13. You need to deal with sleep disorders: like insomnia? -0.061 -0.052 0.224 0.867
14. Do you need to deal with the discomfort of staying in bed for a long time? -0.207 0.146 -0.404 0.793
12. Do you need to deal with fatigue and fatigue? -0.090 0.086 0.097 0.781
15. Do you need to minimize physical pain? -0.294 -0.440 -0.311 0.654
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Figure 1. Scree plot of factor analysis of postoperative health demand scale in patients with PLC.
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Structural validity was examined with factor analysis. The
health needs assessment scale met the requirements of factor
analysis with a Kaiser-Meyer-Olkin (KMO) statistic of 0.899 and
P less than 0.05. The first-factor analysis showed that the
common degree of the 39 items was greater than 0.2 and the
factor load was all greater than or equal to 0.4. The principal
component analysis was used to extract factors with character
value great than 1. Exploratory factor analysis of the items was
performed by maximum variance orthogonal rotation (Table 3).
The scree plot (Figure 1) showed that the trend becomes flat after
the 5th factor, 4 common factors with eigenvalue >1 were
selected with a cumulative explanatory variance of 73.251%.

Item 39 had a factor load of less than 0.5 in each dimension,
indicating that it was an invalid item and should be deleted.
The exploratory factor analysis was performed again after the
deletion and a final scale with 4 dimensions and 38 items were
generated.

3.6. Reliability Test

The measurement cannot be repeated within 2 to 4 weeks
due to the high mobility of the inpatients and short hospital
stay. Thereby no reproducibility test was performed. The
Cronbach's a coefficient for the final scale was 0.935, with an
o coefficient of 0.952, 0.826, 0.945, 0.958 in four dimensions,
respectively. After the odd-even splitting, the half-reliability
of the scale was 0.931.

4. Discussion

China has the highest incidence of PLC in the world,
accounting for about 50% of global PLC cases [25].
Approximately 422,000 Chinese patients die from PLC each
year, accounting for 30% of the total global PLC deaths [2, 3].
Cancer survivors usually have varying degrees of physical and
psychosocial issues [6, 7] as well as poor QoL. However, due
to poor prognosis, short postoperative survival time the
various complications associated with PLC, the medical team
and the patient's family pay more attention to the disease itself,
rather than the social and psychological needs of the patient.
Assessing patient's needs for help on given issues from the
patient's own perspective can allocate limited medical care
resources to patient’s issues most in need of solution. In
addition, understanding these unmet needs may help to
develop targeted interventions [26]. Currently, there is a lack
of research on the health needs of PLC patients and a lack of
targeted assessment tools to measure postoperative health
needs of PLC patients worldwide. Therefore, it is urgently
required to develop a measurement tool for the postoperative
health needs of PLC patients.

To develop this assessment scale, in this study, the item pool
of the scale was drafted based on extensive reference to
relevant literature, followed by the semi-structured in-depth
interviews with PLC patients respondents. The scale items
were further revised according to the experts’ opinions and the
results of the small sample pre-test, which generated more
scientifically valid and rigorous content. Critical ratio method

and item analysis were performed for item selection.
Following the reliability and validity tests, a final scale with 4
dimensions and 38 items were generated. To our best
knowledge, this is the first study developing a targeted scale to
measure the health needs of PLC patients receiving surgical
management.

The content validity index for the whole scale (S-CVI) and
each item (I-CVI) was 0.90 and 0.80-0.90, respectively. Both
S-CVI and I-CVI were higher than the reference value (0.9
and 0.8) [27], indicating that the scale has sufficient content
validity and can reflect the overall health needs of PLC
patients. The factor analysis showed that the scale had a
common degree greater than 0.2 and the factor load of all
items was greater than or equal to 0.4. Four common factors
with a cumulative variance of 73.251% were extracted from
the gravel map. The four common factors included
physiological status, psychological status, additional
symptoms of PLC, and social support, which meets the
theoretical framework of the scale and covers all aspects of the
health needs of PLC patients.

The scale reliability was assessed by internal consistency and
half-reliability analysis. The scale was considered internally
consistent with the Cronbach's a coefficient of the total scale
greater than 0.8 and the Cronbach's a coefficient of each
dimension greater than 0.6. The half-reliability index was also
one of the indicators that reflect the internal consistency of the
scale. A half-reliability index greater than or equal to 0.8
indicates an internally consistent scale [28]. In the developed
scale in the current study, he Cronbach's a coefficients of the
scale and four dimensions were 0.935 and 0.826-0.958,
respectively. The half-reliability index of the scale after the
odd-even splitting was 0.931. These results suggested that the
scale had high internal consistency and could be used to
measure patients’ real needs. This scale can help clinical nurses
or home caregivers understand the health needs of PLC patients,
providing targeted interventions to improve patient’s QoL.

Cancer Survivors' Unmet Needs measure (CaSUN) is a scale
frequently used to assess the unmet needs of cancer survivors in
a verity of cancer types [29-32]. The CaSUN is a general scale
and could be used for a verity of cancer types. By contrast, the
health needs scale described in the current study was developed
based on the relevant literature on the postoperative health
needs of PLC patients. Compared to the general scale, our
targeted scale can be used to more specifically measure the
physical and psychosocial issues of PCL patients. For instance,
our targeted scale included the questions "Do you need to deal
with liver pain or abdominal pain?", "Do you need to deal with
sleep disorders: such as insomnia?", which are the specific
questions for PLC patients that does not exist in the
comprehensive scales (such as CaSUN).

There are still some limitations to this study. First, only 10
experts from Guangdong were invited for consultation, and all
subjects included in the study were selected from a single
hospital. In addition, the applicability and user satisfaction of
the scale were not evaluated due to time constraints. Moreover,
we did not use an external cohort to perform the reliability and
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validity tests. Due to the limited sample size, the clinical
reference value calculated from the scale may not be accurate
enough. In the future, a well-designed, large multi-center study
should be conducted to validate the findings of this study.

5. Conclusion

A postoperative health needs assessment scale for PLC
patients receiving surgical management was generated,
containing 38 items within 4 dimensions. The scale has been
confirmed to be reliable and valid, and can be used to evaluate
the postoperative health needs of PLC patients by clinical
nurses or home caregivers. In the future, multi-center and
large sample research will be conducted in different regions,
and at the same time, the use and satisfaction of the scale will
be investigated, so as to obtain more real and effective data
and further improve the scale.
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