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Abstract
Objective: To develop a specific module for a quality of life measurement scale
for patients with nephrotic syndrome, combine it with the second edition generic
module of the Quality of Life Instrument for Chronic Diseases series to consti-
tute a Quality of Life Scale for Nephrotic Syndrome Patients, and evaluate its
psychometric properties. Methods: A total of 203 nephrotic syndrome patients
attending the Department of Nephrology at the Affiliated Hospital of Guang-
dong Medical University in 2021 were selected for the assessment. Face-to-face
interviews and questionnaire surveys were conducted. Based on the question-
naire results, item selection was performed using the variation method, correla-
tion coefficient method, Cronbach’s alpha method, factor analysis method, and
importance ratings by doctors and patients, combined with expert discussion.
Finally, evaluation methods based on classical test theory were applied. Re-
sults: The specific module of the Quality of Life Scale for Nephrotic Syndrome
Patients contains 15 items. The Cronbach’s alpha coefficients and split-half reli-
ability coefficients for all domains and the total scale were greater than 0.7. The
item content covers three aspects: clinical symptoms, side effects, and psycho-
logical impact. Using SF-36 as the criterion standard, the correlation between
each domain and its similar domains was higher than with other domains. The
standardized response means for all domains and the total scale were greater
than 0.80. Conclusion: The specific module of the Quality of Life Scale for
Nephrotic Syndrome Patients developed in this study includes 15 items, and
the scale demonstrates good reliability, validity, and responsiveness.
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Abstract
Objective: To develop a disease-specific module for measuring quality of life
(QOL) in patients with nephrotic syndrome, integrate it with the second edi-
tion common module of the Quality of Life Instruments for Chronic Diseases
(QLICD) series, and evaluate its psychometric properties. Methods: A total of
203 nephrotic syndrome patients from the Department of Nephrology at the Af-
filiated Hospital of Guangdong Medical University were enrolled in 2021. On-site
interviews and questionnaire surveys were conducted. Item selection was per-
formed using variation degree method, correlation coefficient method, Cronbach’
s alpha method, factor analysis, and importance ratings from both physicians
and patients, supplemented by expert discussions. Classical Test Theory (CTT)
was applied for final psychometric evaluation. Results: The specific module
contained 15 items covering clinical symptoms, side effects, and psychological
impact. Cronbach’s alpha and split-half reliability for all domains and the total
scale exceeded 0.7. Using SF-36 as the criterion standard, correlations between
corresponding domains were higher than those with non-corresponding domains.
The standardized response mean for all domains and the total scale was greater
than 0.80. Conclusion: The nephrotic syndrome-specific QOL module devel-
oped in this study comprises 15 items and demonstrates satisfactory reliability,
validity, and responsiveness.

Keywords: Quality of life; Nephrotic syndrome; Classical Test Theory

Introduction
Global disease burden studies estimated that approximately 1.4 million deaths
worldwide were attributed to kidney disease in 2019, representing a 20% increase
from 2010 [1]. Nephrotic syndrome (NS) has emerged as a common clinical
diagnosis among chronic kidney diseases, accounting for approximately 40%
of renal biopsy cases [2-3]. NS is characterized by treatment difficulties, high
recurrence rates, and significant treatment-related adverse effects. The clinical
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management of NS often overlooks patients’subjective experiences, leading to
detrimental impacts on psychological well-being, physical health, personality,
social activities, and work/study performance [4-7]. Consequently, attention to
and improvement of patients’quality of life represents a critical need.

Currently, generic QOL scales and some kidney disease-specific instruments are
available for evaluating NS patients, yet no NS-specific scale has been iden-
tified in domestic or international literature [8-10]. While generic scales are
broadly applicable to healthy and diseased populations, they fail to capture
disease-specific characteristics and are less sensitive to changes in patients’QOL.
Additionally, many existing scales were developed in Western countries, and cul-
tural, economic, and educational differences may affect their validity in Chinese
populations, as patients may avoid certain questions, compromising result accu-
racy. Therefore, developing a culturally appropriate QOL scale for Chinese NS
patients is warranted.

The first edition of the Quality of Life Instruments for Chronic Diseases (QLICD
V1.0) was developed by Professor Wan Chonghua and colleagues, comprising a
common module and disease-specific modules for eight chronic conditions [11].
The common module could be used across multiple chronic diseases, providing
a foundation for subsequent QOL research. However, as research progressed,
limitations of QLICD V1.0 became apparent. First, with only eight chronic dis-
eases included, many conditions lacked specific modules, requiring analysis using
only the common module. Second, advances in medical technology have altered
disease-specific manifestations, necessitating revision of specific module items.
Consequently, the research team initiated development of the second edition. To
date, the common module QLICD-GM (V2.0) and 26 disease-specific modules
have been completed. The common module encompasses three domains, nine
facets, and 28 items, while six disease-specific modules remain under develop-
ment. This second edition series adopts the structure of combining common and
specific modules to create culturally appropriate QOL instruments for Chinese
chronic disease patients [12].

1.1 Research Objectives

This study aimed to develop a nephrotic syndrome-specific QOL module, inte-
grate it with the second edition common module to form the test version QLICD-
NS (V2.0), and evaluate its psychometric properties using Classical Test Theory.
This work provides a measurement tool for assessing QOL in NS patients and
further enriches the chronic disease QOL instrument series.

1.2 Research Design

The research team conducted literature searches from 2017 to 2022 across CNKI,
Wanfang, Chinese Biomedical Literature Database, PubMed, and Web of Sci-
ence. Drawing upon commonly used generic scales, an initial item pool reflecting
NS patients’QOL was established. Two research groups performed preliminary
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item screening, pre-survey analysis, and subsequent item refinement to construct
the specific module.

Convenience sampling was employed to recruit 20 clinicians from urology, respi-
ratory, gastroenterology, and dermatology departments, along with 30 patients
for on-site interviews. For patients, investigators explained the survey purpose
and completion methods, obtained informed consent, and administered the ques-
tionnaire (for minor patients, guardians assisted after providing consent). For
clinicians, investigators discussed item modifications after questionnaire comple-
tion.

Statistical analysis of pre-survey data was conducted, followed by another round
of expert and scholar discussions regarding item selection. Survey instruments
included: (a) a basic demographic information questionnaire; (b) the Nephrotic
Syndrome Quality of Life Scale QLICD-NS (V2.0); and (c) the Chinese version
of the SF-36 Health Survey.

1.3 Study Subjects

NS patients from the Department of Nephrology at the Affiliated Hospital of
Guangdong Medical University between March 2021 and November 2021 were
selected as study participants. Patients completed the first measurement on ad-
mission day, a subset completed a second measurement during hospitalization,
and a third measurement was completed on discharge day. Inclusion crite-
ria: (1) confirmed NS diagnosis according to diagnostic criteria; (2) primary
school education or above, with reading and comprehension ability to com-
plete the questionnaire independently or with assistance (for minor patients,
guardians could assist after providing consent); (3) non-critical condition, with-
out other severe comorbidities, and provided informed consent. Exclusion
criteria: (1) patients with psychiatric disorders or confused consciousness; (2)
illiterate patients; (3) patients refusing to cooperate. This study complied with
informed consent requirements and obtained ethical approval from the Affili-
ated Hospital of Guangdong Medical University Ethics Committee (Approval
No.: PJ2014040).

1.4 Statistical Methods

Negative items (where higher scores indicate worse conditions) were first reverse-
coded. Six methods were applied for item selection, retaining items meeting four
or more criteria: (1) Variation degree method: calculating standard deviation for
each item (with consistent basic units, variation reflected by standard deviation),
deleting items with SD < 1.0; (2) Correlation coefficient method: calculating
correlation between each item and its domain score, deleting items with r < 0.4;
(3) Cronbach’s alpha method: calculating domain 𝛼, then 𝛼1 after deleting the
item, deleting if 𝛼 < 𝛼1; (4) Factor analysis: extracting common factors with
eigenvalues > 1, deleting items with loading coefficients < 0.6 after varimax
rotation; (5) Physician importance rating: deleting items with mean score < 80;
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(6) Patient importance rating: deleting items with mean score < 70 [13-14].

A 5-point scoring system was applied to each item. Positive items were scored
directly as 1, 2, 3, 4, 5, while negative items were reverse-scored as 5, 4, 3, 2, 1.
Facet scores were calculated by summing relevant items, and total scale score
by summing all items. To enable comparison across facets, raw scores were
transformed to standard scores using the range method: S = (X - Min) × 100
/ R, where S is the standard score, X the raw score, Min the minimum possible
score for the facet or total scale, and R the range (maximum minus minimum
score).

SPSS 26.0 was used for statistical analysis. Measurement data were expressed as
mean ± standard deviation, and count data as percentages. For factor analysis,
common factors were extracted based on eigenvalues > 1 [15]. Correlation
analysis considered P < 0.05 statistically significant.

1.5 Psychometric Evaluation of the Scale

Classical Test Theory (CTT) provides a macro-level evaluation of measurement
tools with low sample size requirements and straightforward implementation
[16]. CTT comprehensively assesses measurement properties including reliabil-
ity, validity, and responsiveness. Reliability encompasses test-retest reliability,
split-half reliability, and internal consistency. Validity includes content validity,
construct validity, and criterion validity. Reliability reflects scale precision (con-
sistency and stability), validity reflects scale accuracy (utility and correctness),
and responsiveness reflects sensitivity to change through pre-post treatment
measurements [17], as shown in Table 1 .

Table 1 Contents and methods of CTT assessment

Evaluation Aspect Evaluation Indicator Method
Reliability Test-retest reliability Compare

first and
second mea-
surement
domain and
total scores

Split-half reliability Split items
into
odd/even
groups,
calculate
correlation
(Pearson)
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Evaluation Aspect Evaluation Indicator Method
Internal consistency Calculate

Cronbach’
s alpha for
each
domain

Validity Content validity Based on
literature
and expert
analysis

Construct validity Calculate
item-
domain
correlations,
conduct
exploratory
factor
analysis

Criterion validity Use SF-36
as criterion,
apply
Pearson
correlation
analysis

Responsiveness Standardized response mean Use paired
t-test for
pre-post
treatment
scores,
calculate
SRM

Results
2.1 Study Subjects

A total of 203 NS patients were surveyed, with three repeated measurements
conducted. The second survey yielded 162 valid scales, and the third survey
yielded 201 valid scales. The sample included 132 males and 71 females, with
a mean age of 41.42 ± 19.42 years. All participants were Han Chinese. The
most common occupation category was“other”(primarily students and retired
elderly). Primary and junior high school education accounted for 72.9% of the
sample. Demographic details are presented in Table 2 .

Table 2 Demographic information
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Characteristic n (%) Characteristic n (%)
Gender Education
Male 132 (65.02) Primary school 78 (38.42)
Female 71 (34.98) Junior high school 70 (34.48)
Age (years) High school/technical school 34 (16.75)
<18 29 (14.29) College degree or above 14 (6.90)
18-44 100 (49.26) Occupation
45-59 24 (11.82) Employed 48 (23.65)
$�$60 30 (14.78) Unemployed 19 (9.36)
Insurance Student 1 (0.49)
Social medical insurance 138 (68.00) Retired 2 (0.99)
Self-pay 65 (32.00) Other 124 (61.08)

2.2 Item Screening Results for the Specific Module

The research team proposed an initial item pool covering urinary, respiratory,
gastrointestinal, and dermatological systems, as well as medication side effects.
After core group review, discussion, modification, and consolidation, a final item
pool of 10 items was formed. Screening results are shown in Table 3 .

Table 3 Item screening results for specific modules

Item
Physician
Rating

Patient
Rating SD

Item-Domain
Correlation

Cronbach’s 𝛼 if
Deleted

TNS1:
In-
fec-
tion
symp-
toms?

89.40* 90.75* 1.402*0.380* 0.92

TNS2:
Edema?

94.90* 92.83* 1.299*0.413* 0.91

TNS3:
Walk-
ing
dif-
fi-
culty/falls?

81.50* 81.37* 1.642*0.430* 0.90

TNS4:
De-
creased
urine
out-
put?

94.45* 86.50* 1.217*0.340* 0.91
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Item
Physician
Rating

Patient
Rating SD

Item-Domain
Correlation

Cronbach’s 𝛼 if
Deleted

TNS5:
Foamy
urine?

83.65* 73.87* 0.781*0.484* 0.92

TNS6:
Dizzi-
ness/headache?

73.90* 76.97* 0.821*0.468* 0.91

TNS7:
Back/lower
limb
pain?

90.15* 73.30* 1.245*0.460* 0.91

TNS8:
Skin
itch-
ing?

83.65* 70.47* 0.657*0.689* 0.90

TNS9:
Hema-
turia?

73.90* 73.87* 1.456*0.484* 0.91

TNS10:
Short-
ness
of
breath/chest
pain?

83.50* 72.00* 1.006*0.488* 0.92

*Note: Items meeting retention criteria

2.3 Formation of the Specific Module Test Version

Based on recommendations from clinical staff and statistical experts, the follow-
ing modifications were made:

1. Item “NS1: Do you have infection symptoms (respiratory, skin, urinary,
intestinal)?”was subdivided into more specific items for better patient
comprehension: “Do you have fever, cough, sputum, or sore throat?”,
“Do you have abdominal pain, diarrhea, or bloating?”, “Do you have
skin damage or rash?”, and “Do you have frequent, urgent, or painful
urination?”

2. Item “NS3: Do you have difficulty walking or fall easily?”was deleted,
as most hospitalized patients could walk and clinicians considered this
symptom uncommon.

3. Item “NS8: Do you have skin itching?”was deleted, as clinicians noted
few patients experienced itching; some had rashes without itching.
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4. Item“NS10: Do you have shortness of breath or chest pain?”was revised
to “Do you have chest tightness, chest pain, or shortness of breath?”for
better specificity.

5. Given that NS treatment primarily involves glucocorticoids or immunosup-
pressants with various side effects (gastrointestinal dysfunction, endocrine
disorders, blood pressure elevation), three items were added: “Do you ex-
perience hair loss, acne, hirsutism, or stretch marks after medication?”,
“Do you have stomach discomfort?”, and “Do you have palpitations?”

6. Considering the chronic and relapsing nature of NS, a psychological item
was added: “Do you worry about disease recurrence?”

The final specific module contained 15 items, which were reorganized into facets
and renumbered. The final items are presented in Table 4 .

Table 4 Specific module items of QLICD-NS (V2.0)

Item Content
TNS1 Do you have fever, cough, sputum, or sore

throat?
TNS2 Do you have abdominal pain, diarrhea, or

bloating?
TNS3 Do you have skin damage or rash?
TNS4 Do you have edema?
TNS5 Do you have frequent, urgent, or painful

urination?
TNS6 Do you have decreased urine output?
TNS7 Do you have foamy urine?
TNS8 Do you have hematuria?
TNS9 Do you have dizziness or headache?
TNS10 Do you have chest tightness, chest pain, or

shortness of breath?
TNS11 Do you have palpitations?
TNS12 Do you have back or lower limb pain?
TNS13 Do you have stomach discomfort?
TNS14 Do you experience hair loss, acne, hirsutism,

or stretch marks after medication?
TNS15 Do you worry about disease recurrence?

2.4.1 Scale Reliability Evaluation

Test-retest reliability: Paired t-tests comparing first and second measure-
ments showed no statistically significant differences in domain or total scores
(P > 0.05). Correlation coefficients between first and second measurements ex-
ceeded 0.70 for all domains (P < 0.001), with intraclass correlation coefficients
(ICC) all greater than 0.75, indicating good scale stability (Table 5 ).
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Table 5 Test-retest reliability assessment

Domain

First
Measurement
(Mean ± SD)

Second
Measurement
(Mean ± SD)

Paired
t-test

P-
value r

P-
value

ICC
(95%
CI)

Physical
Func-
tion
(PHD)

62.96 ± 13.70 63.75 ± 14.10 1.917 0.057 0.940<0.0010.939
(0.918,
0.955)

Psychological
Func-
tion
(PSD)

70.16 ± 13.64 69.81 ± 12.25 0.085 0.932 0.795<0.0010.791
(0.725,
0.842)

Social
Func-
tion
(SOD)

68.37 ± 16.48 69.00 ± 12.72 0.771 0.524 0.762<0.0010.757
(0.682,
0.816)

Common
Mod-
ule
(CGD)

67.27 ± 11.39 67.63 ± 10.54 0.121 0.835 0.901<0.0010.899
(0.864,
0.925)

Specific
Mod-
ule
(SPD)

59.08 ± 13.67 58.18 ± 13.69 0.519 0.604 0.938<0.0010.938
(0.916,
0.954)

Total
Scale
(TOT)

64.43 ± 10.87 64.33 ± 10.41 1.614 0.108 0.940<0.0010.940
(0.919,
0.956)

Internal consistency: Cronbach’s alpha and split-half reliability were 0.878
and 0.821 for the common module, 0.774 and 0.708 for the specific module, and
0.884 and 0.782 for the total scale, respectively. All domain coefficients exceeded
0.700, indicating good internal consistency (Table 6 ).

Table 6 Internal consistency assessment

Domain Number of Items Cronbach’s 𝛼 Split-half Reliability
Physical
Function
(PHD)

9 0.823 0.801

Psychological
Function
(PSD)

8 0.851 0.792
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Domain Number of Items Cronbach’s 𝛼 Split-half Reliability
Social
Function
(SOD)

11 0.762 0.741

Common
Module
(CGD)

28 0.878 0.821

Specific
Module
(SPD)

15 0.774 0.708

Total
Scale
(TOT)

43 0.884 0.782

2.4.2 Scale Validity Evaluation

Content validity: The QLICD-NS (V2.0) common module is the second edi-
tion of the chronic disease QOL scale, which has undergone specialized evalua-
tion demonstrating good content validity. The entire scale development process
involved clinical physicians, epidemiologists, and psychologists. The specific
module covers clinical symptoms, side effects, and psychological impact, com-
prehensively reflecting NS patients’QOL. Therefore, QLICD-NS (V2.0) can be
considered to have good content validity.

Construct validity: Item-domain correlations were calculated to verify that
each item correlated most strongly with its intended domain. Results showed low
correlation with GPH3 in the physical function domain; GPS2 (“Has your disease
caused memory decline?”) correlated weakly with psychological function (r =
0.382); GSO6 (“Has illness and treatment caused family financial difficulties?”)
correlated weakly with social function (r = 0.376); and TNS3 (“Do you have skin
damage or rash?”) and TNS8 (“Do you have hematuria?”) showed correlations
of 0.240 and 0.184, respectively. All other item-domain correlations exceeded
0.40, indicating satisfactory construct validity (Table 7 ).

Table 7 Pearson correlation analysis of QLICD-NS (V2.0) items with domains

Item
Physical
Function

Psychological
Function

Social
Function

Specific
Module

GPH1 0.624** 0.546** 0.180* 0.601**
GPH2 0.522** 0.616** 0.554** 0.623**
GPH3 0.532** 0.403** 0.161* 0.423**
GPS1 0.292** 0.216** 0.284** 0.140*
GPS2 0.323** 0.382** 0.152* 0.255**
GSO1 0.351** 0.280** 0.416** 0.694**
GSO2 0.380** 0.550** 0.576** 0.166*
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Item
Physical
Function

Psychological
Function

Social
Function

Specific
Module

GSO3 0.146* 0.222** 0.210** 0.205**
GSO4 0.530** 0.219** 0.433** 0.178*
GSO5 0.318** 0.323** 0.409** 0.289**
GSO6 0.221** 0.363** 0.376** 0.207**
TNS1 0.380** 0.369** 0.217** 0.267**
TNS2 0.280** 0.210** 0.302** 0.229**
TNS3 0.345** 0.286** 0.279** 0.240**
TNS4 0.155* 0.251** 0.204** 0.326**
TNS5 0.203** 0.399** 0.331** 0.319**
TNS6 0.218** 0.344** 0.289** 0.438**
TNS7 0.478** 0.523** 0.606** 0.704**
TNS8 0.689** 0.779** 0.728** 0.184**
TNS9 0.578** 0.164* 0.362** 0.406**
TNS10 0.350** 0.163* 0.331** 0.326**
TNS11 0.324** 0.379** 0.294** 0.317**
TNS12 0.567** 0.189** 0.366** 0.304**
TNS13 0.506** 0.330** 0.619** 0.498**
TNS14 0.466** 0.670** 0.544** 0.376**
TNS15 0.530** 0.486** 0.179* 0.178*

Note: P < 0.05, **P < 0.01*

Factor analysis: Exploratory factor analysis of the specific module yielded
KMO = 0.677 (> 0.600) [18] and Bartlett’s sphericity test �2 = 605.474, P < 0.01,
indicating data suitability for factor analysis. Principal component analysis ex-
tracted common factors with eigenvalues > 1, and varimax rotation yielded three
factors explaining 51.491% of variance. Factor 1 (items TNS1-TNS8) reflected
disease symptoms (25.167% variance); Factor 2 (items TNS9-TNS14) reflected
treatment side effects (18.565% variance); Factor 3 (item TNS15) reflected psy-
chological impact (7.759% variance). This three-factor structure aligned with
the intended facet structure, supporting good construct validity (Table 8 ).

Table 8 Exploratory factor analysis of QLICD-NS (V2.0) specific module

Item Factor 1 Factor 2 Factor 3
Fever/cough/sputum/sore throat 0.406 0.301 0.102
Abdominal pain/diarrhea/bloating 0.521 0.289 0.201
Skin damage/rash 0.612 0.198 0.156
Edema 0.698 0.201 0.089
Frequent/urgent/painful urination 0.589 0.234 0.167
Decreased urine output 0.634 0.189 0.145
Foamy urine 0.701 0.156 0.098
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Item Factor 1 Factor 2 Factor 3
Hematuria 0.578 0.234 0.201
Dizziness/headache 0.234 0.456 0.189
Chest tightness/pain/shortness of breath 0.189 0.523 0.234
Palpitations 0.156 0.489 0.267
Back/lower limb pain 0.201 0.567 0.189
Stomach discomfort 0.145 0.634 0.156
Medication side effects 0.123 0.701 0.234
Worry about recurrence 0.089 0.156 0.823

Criterion validity: Using the Chinese SF-36 as the criterion, correlations
between corresponding domains were examined. Physical functioning corre-
lated > 0.60 with the physical domain; role-physical showed low correlations
with QLICD-NS (V2.0) domains; mental health and role-emotional correlated
> 0.50 with psychological function; general health and health transition cor-
related 0.619 and 0.633 with total scale score, respectively. Overall, SF-36
demonstrated acceptable criterion validity for QLICD-NS (V2.0) (Table 9 ).

Table 9 Correlation analysis between QLICD-NS (V2.0) and SF-36 domain
scores

SF-36
Do-
main

Physical
Function

Psychological
Function

Social
Function

Common
Module

Specific
Module

Total
Score

Physical
Func-
tioning

0.632** 0.561** 0.386** 0.343** 0.240** 0.457**

Role-
Physical

0.466** 0.636** 0.175** 0.714** 0.619** 0.470**

Bodily
Pain

0.539** 0.481** 0.502** 0.633** 0.503** 0.539**

General
Health

0.423** 0.270** 0.314** 0.147* 0.318** 0.507**

Vitality 0.607** 0.194** 0.698** 0.634** 0.514** 0.586**
Social
Func-
tioning

0.463** 0.530** 0.600** 0.501** 0.193** 0.603**

Role-
Emotional

0.569** 0.465** 0.633** 0.540** 0.567** 0.554**

Mental
Health

0.316** 0.483** 0.359** 0.358** 0.379** 0.283**

Health
Transi-
tion

0.215** 0.391** 0.283** 0.215** 0.391** 0.283**
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2.4.3 Scale Responsiveness Evaluation

Paired t-tests analyzed pre-post treatment scores for QLICD-NS (V2.0) do-
mains/facets, with standardized response means (SRM) calculated as (post-
score - pre-score) / standard deviation of difference. Results showed no statis-
tical difference in psychological function (P > 0.05), though the cognition and
will/personality facets were significant (P < 0.05). All other domains/facets
showed significant differences (P < 0.05). Except for cognition and social sup-
port facets, all SRM values exceeded 0.8, indicating good responsiveness (Table
10 ).

Table 10 Responsiveness assessment of QLICD-NS (V2.0)

Domain/Facet
Pre-treatment
(Mean ± SD)

Post-treatment
(Mean ± SD)

t-
value

P-
value SRM

Physical
Function

62.76 ± 13.48 69.35 ± 9.66 8.83 <0.001 1.22

Basic
physiolog-
ical
function

60.11 ± 15.89 65.08 ± 11.61 11.13 <0.001 1.21

Cognition 74.25 ± 19.21 81.43 ± 18.70 11.24 <0.001 1.02
Will and
personal-
ity

50.81 ± 20.08 59.76 ± 11.12 15.67 <0.001 1.00

Psychological
Function

70.10 ± 13.61 71.42 ± 11.00 8.19 0.020 0.15

Emotion 77.24 ± 16.43 81.78 ± 28.53 12.13 <0.001 1.02
Social
Function

67.77 ± 14.28 67.54 ± 10.77 9.08 0.771 0.11

Social
support

71.14 ± 19.74 74.63 ± 16.20 13.31 <0.001 0.73

Common
Module

68.27 ± 16.53 72.17 ± 10.02 11.74 <0.001 1.15

Specific
Module

69.65 ± 16.73 73.05 ± 12.64 14.84 <0.001 1.17

Total
Scale

80.18 ± 27.83 80.22 ± 12.71 13.31 <0.001 1.73

Symptom
facet

48.32 ± 22.45 58.77 ± 16.59 18.66 <0.001 1.48

Side
effect
facet

67.22 ± 11.36 70.97 ± 8.05 7.11 <0.001 1.17

Psychological
impact
facet

64.35 ± 10.85 71.94 ± 7.83 15.82 <0.001 1.48
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Discussion
Classical Test Theory employs relatively simple mathematical models that are
easy to understand, calculate, and widely applicable [19]. This study used CTT
to analyze the scale’s reliability, validity, and responsiveness.

Reliability includes test-retest reliability, split-half reliability, and internal con-
sistency. Test-retest reliability showed no significant differences between first
and second measurements (P > 0.05), with all domain correlations exceeding
0.70 (P < 0.05), indicating satisfactory test-retest reliability. Internal consis-
tency, measuring homogeneity among domain items, was assessed using Cron-
bach’s 𝛼. Values between 0.70 and 0.95 indicate good internal consistency [20].
QLICD-NS (V2.0) achieved 𝛼 > 0.70 for both common and specific modules,
with total scale 𝛼 = 0.884, demonstrating excellent internal consistency.

Validity comprises content validity, construct validity, and criterion validity.
Content validity, a prerequisite for scale development, reflects coverage of in-
tended content and is typically assessed through expert review [21]. QLICD-NS
(V2.0) includes common and specific modules covering physical, psychological,
and social function domains, with broad coverage. Developed through rigorous
procedures with clear, comprehensible items, the scale comprehensively reflects
patients’QOL, supporting good content validity.

Construct validity analysis revealed low correlation between physical function
domain and GPH3 (sexual function), likely due to cultural differences in dis-
cussing sexual topics, potentially causing underreporting. GPS2 correlated
weakly with psychological function (r = 0.382), possibly because 38.92% of
patients were aged >55 years, and younger patients have better memory than
elderly patients. GSO6 correlated weakly with social function (r = 0.376), as
only 14.29% of patients were self-pay, with most having social medical insur-
ance that substantially reduced financial burden. TNS3 and TNS8 showed low
correlations (0.240 and 0.184) due to low prevalence of skin symptoms and hema-
turia, though these are genuine disease manifestations requiring larger samples
for definitive assessment. All other item-domain correlations exceeded 0.40, in-
dicating acceptable construct validity. Exploratory factor analysis yielded three
factors matching the intended structure, confirming good construct validity.

Using SF-36 as the criterion, role-physical showed low correlations with
QLICD-NS (V2.0) domains, likely because hospitalized patients had restricted
work/activity, resulting in uniform responses. Overall, SF-36 demonstrated
acceptable criterion validity.

Responsiveness refers to a scale’s ability to detect clinically meaningful changes
over time [22]. Comparing first and third (discharge day) measurements, cogni-
tion and will/personality facets showed significant differences (P < 0.05), though
the emotion facet in psychological function did not, possibly due to reduced daily
activities during hospitalization resulting in consistently low emotion scores. All
other domains/facets showed significant differences (P < 0.05). Except for cogni-
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tion and social support facets, all SRM values exceeded 0.8. Generally, SRM >
0.5 indicates moderate responsiveness and SRM > 0.8 indicates high responsive-
ness [23]. Combined results support good responsiveness of QLICD-NS (V2.0).

The NS-specific module was developed using CTT, generalizability theory, and
item response theory, comprising 15 items integrated with QLICD-GM (V2.0)
to form QLICD-NS (V2.0). CTT evaluation demonstrated satisfactory relia-
bility, validity, and responsiveness. Study limitations include: (1) all patients
were from a single hospital, limiting generalizability; (2) all participants were
Han Chinese. Future work should expand the sample to multiple hospitals and
communities, and estimate the minimal clinically important difference (MCID)
after scale revision.
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