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Abstract
Background  Currently, no standardized evaluation instrument exists to assess the impact of presenteeism on nurses’ 
productivity and the quality of care they provide. This study aimed to translate the Sickness Presenteeism Scale-Nurse 
(SPS-N) into Chinese and evaluate its reliability and validity among Chinese nurses.

Methods  This study first translated the 21-item English version of the SPS-N scale into Chinese using Brislin’s model. 
Then, six experts in the relevant field were invited to evaluate the item content validity index (I-CVI) of the translated 
scale. Using a convenience sampling method, 503 clinical nurses meeting the inclusion criteria were recruited from 
tertiary hospitals in Jinzhou, Liaoning Province, China. The reliability of the scale was assessed through internal 
consistency, split-half reliability, and test-retest reliability. To examine the structural validity of the Chinese version of 
the SPS-N (C-SPS-N), exploratory factor analysis (EFA) was conducted first, followed by confirmatory factor analysis 
(CFA) to further assess its construct validity.

Results  The C-SPS-N demonstrated strong psychometric properties, with a Cronbach’s α coefficient of 0.924. The 
item content validity index (I-CVI) for individual items ranged from 0.830 to 1.000. The split-half reliability was 0.750, 
and the test-retest reliability was 0.895. The four-factor exploratory factor model explained 78.354% of the total 
variance, indicating a robust factor structure. Confirmatory factor analysis (CFA) produced model fit indices of CMIN/
DF = 2.527, RMSEA = 0.067, AGFI = 0.857, TLI = 0.941, IFI = 0.950, CFI = 0.949, GFI = 0.900, and PGFI = 0.692. All indices fell 
within acceptable ranges, confirming a satisfactory model fit. Both convergent validity and discriminant validity were 
adequately supported.

Conclusion  This study strictly adhered to the Brislin translation model and successfully introduced the SPS-N scale, 
which demonstrated strong reliability and validity in the Chinese cultural context. The Chinese version of the SPS-N 
(C-SPS-N) serves as an effective and reliable tool for assessing nurses’ presenteeism behaviors.
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Introduction
With ongoing advancements in the medical service sys-
tem, patient demand for high-quality care continues to 
rise. Nurses play a critical role as primary caregivers and 
key implementers of nursing interventions [1]. Nonethe-
less, presenteeism is highly prevalent among nurses, with 
rates three to four times higher than in other industries. 
This heightened prevalence is driven by factors such as 
shift work, heavy workloads, job insecurity, unfavorable 
working conditions, and additional stressors [2, 3]. Pre-
senteeism refers to the phenomenon in which employees 
go to work despite being ill, even when they believe they 
should take sick leave [4]. Nurses’ presenteeism not only 
adversely impacts patients’ physical and mental health 
but also diminishes the quality of nursing care, disrupt-
ing patient treatment and recovery [5]. Moreover, nurses’ 
job performance, motivation, job satisfaction, and work 
commitment are negatively affected by presenteeism [6, 
7]. Diminished competence leads to a decline in organi-
zational productivity, which can ultimately result in sig-
nificant financial losses [8, 9]. According to reports from 
head nurses and nurses, annual economic losses due to 
presenteeism in Henan Province are estimated at 2.88 bil-
lion yuan and 4.38 billion yuan, respectively, as reported 
by scholars [10]. Additionally, Letvak and colleagues 
conducted a study on nurses in North Carolina, United 
States, and found that annual per capita losses due to 
nurses’ presenteeism ranged from $1,346 to $9,000 [11]. 
Therefore, it is crucial to identify suitable tools to evalu-
ate the presenteeism behavior of nurses and mitigating 
the negative impact of presenteeism.

Currently, the tools available for evaluating presentee-
ism include Stanford Presenteeism Scale [12], Endicott 
Work Productivity Scale [13], Health and Work Ques-
tionnaire [14] and the Luo Lu version of the presenteeism 
scale [15]. The above four assessment tools are applicable 
to the general occupational group and do not involve 
the transformation and measurement of productivity 
loss [16]. Furthermore, the Nurses Work Functioning 
Questionnaire (NWFQ) and Nurse Presenteeism Ques-
tionnaire (NPQ) can also be used to evaluate presentee-
ism. However, the NWFQ focuses on the impairment 
of work function resulting from common mental disor-
ders [17], whereas the NPQ evaluates whether nurses 
report working while experiencing various health issues 
[18]. Although the NWFQ and NPQ are tools developed 
for evaluating nurses, neither can be used effectively to 
access the effect of presenteeism on nurses’ productivity 
and work output.

The concept of“transformation of productivity loss” 
refers to converting subjective experiences such as 
fatigue, decreased work efficiency, and distraction into 
quantifiable indicators. These indicators include fac-
tors like increased work hours, reduced task completion 

quality, and a higher rate of medical errors. “Measure-
ment of productivity loss” involves using standardized 
tools to collect data and quantify the extent of produc-
tivity loss through specific metrics [19]. The Health and 
Productivity Model (HPM) was proposed by Goetzel 
[20]. Its core idea of the model is that health problems not 
only directly lead to presenteeism but also affect employ-
ees’ work efficiency and quality, ultimately impacting 
the overall productivity of the organization. The Work 
Ability Model (WAM) was proposed by Ilmarinen [21], 
the model suggests that work ability is a comprehensive 
concept that includes not only physical health but also 
psychological and social factors. As individuals age or 
experience changes in their health status, their work abil-
ity may decline, thereby affecting work performance and 
productivity. Through these two models, we can identify 
an important relationship between the transformation 
and measurement of productivity loss and presenteeism. 
Health issues, such as illness and fatigue, lead to a decline 
in work capacity, which in turn affects work efficiency 
and quality. Specifically, among nurses, the presence of 
presenteeism not only reduces work efficiency but also 
increases the risk of medical errors, lowers the quality 
of care, and poses a threat to patient safety. Moreover, 
productivity loss caused by attendance issues not only 
affects individual performance but also places a burden 
on the entire healthcare system. Therefore, quantifying 
productivity loss and accurately assessing the impact of 
nurses’ health problems on productivity decline is crucial 
for implementing effective interventions, improving the 
work environment, and enhancing the quality of care.

Nurses’ work is highly specialized, encompassing direct 
patient care, healthcare safety management, and intense 
emotional labor [22]. However, existing tools struggle to 
accurately measure the impact of these factors on sick-
ness presenteeism [12–15, 18]. In 2023, Turkish scholar 
Veysel Karani Barış developed the Sickness Presentee-
ism Scale for Nurses (SPS-N) [23]using a systematic 
literature review and the Delphi method, both widely 
recognized approaches for scale development [24]. The 
SPS-N was designed to systematically review national 
and international studies on sickness presenteeism and 
extract key items closely related to nurses’ experiences. 
Additionally, nurses were consulted to assess their work 
conditions and perceptions of presenteeism [23], lead-
ing to the development of a multidimensional assessment 
tool encompassing general performance, patient safety, 
relationships within the team, and emotions. Compared 
to existing assessment tools, the SPS-N provides more 
comprehensive coverage and a nurse-specific frame-
work for evaluating sickness presenteeism. The SPS-N 
has undergone rigorous psychometric validation, dem-
onstrating strong reliability and validity [23]. Therefore, 
the purpose of this study is to translate the SPS-N into 
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Chinese and evaluate its psychometric properties among 
Chinese clinical nurses. Through this research, we aim to 
provide nursing administrators and policymakers with a 
more accurate and culturally relevant measurement tool 
to optimize nurses’ occupational health management and 
mitigate the impact of sickness presenteeism on the qual-
ity of care and patient safety.

Methods
Participants
From October 23, 2023 to February 2024, a cross-sec-
tional study was conducted, using a convenience sam-
pling method to select clinical nurses from the First 
Hospital of Jinzhou Medical University in Liaoning Prov-
ince. The inclusion criteria were as follows: ①Licensed 
Nurse Practitioner with at least six months of experience 
working as hospital nurses. ② Voluntary participation in 
research on this topic. The exclusion criteria were as fol-
lows: ①Nurses who left their clinical posts due to reasons 
such as study abroad, vacation, maternity leave, or other 
circumstances during the study period. ②Nurses who had 
been not working with illness in the last month. ③Nurses 
in internships or undergoing advanced training at the 
surveyed hospitals.

The sample size was estimated using Kendall’s method, 
which recommends a sample size of 5 to 10 times the 
number of questionnaire items [25]. Considering an 
expected attrition rate of 20%, preliminary calculations 
indicated that the required sample size ranged from 
116 to 252 participants. Additionally, to meet the mini-
mum sample requirements for exploratory factor analy-
sis (EFA) (≥ 100 cases) and confirmatory factor analysis 
(CFA) (≥ 200 cases) [26]. We ultimately recruited 503 
clinical nurses.

It is important to note that our initial estimated sam-
ple size (116–252) was based on general psychometric 
assessment guidelines. However, a larger sample was cho-
sen to enhance the stability and reliability of the findings. 
Increasing the sample size also improved the robustness 
of the factor analyses, enhanced the psychometric valida-
tion of the assessment instrument, and strengthened the 
generalizability of the results.

Translation and cross-cultural adaptation
In this study, the original author was contacted by email 
for authorization, and then the SPS-N scale was trans-
lated into Chinese version according to Brislin model 
[27]:

The SPS-N was developed by the team of Professor 
Veysel Karani Baris based on a multidisciplinary theory, 
including general performance (items 1–5), patient safety 
(items 6–12), relationships within the team (items 13–15) 
and emotions (items 16–21), a total of 21 items, using the 
Likert 5-level scoring method, with responses ranging 

from 1 “strongly disagree” to 5 “strongly agree”. The total 
score is 21–105, with higher scores indicating higher 
sickness presenteeism among nurses. The original scale 
has good reliability and validity, and it tested the reliabil-
ity and validity of 619 nurses living in 55 different cities 
in Turkey. The total Cronbach’s α value was calculated as 
0.928, the Cronbach’s α value of the sub-dimension was 
calculated as 0.815 ~ 0.903, and the composite reliability 
value was calculated as 0.804 ~ 0.903 [23].

 	• Step 1: The original SPS-N was independently 
translated into two Chinese versions, S1 and 
S2, by two graduate nursing students who were 
native Chinese speakers with Level 6 English 
proficiency. The first author then integrated S1 and 
S2, conducted thorough discussions, and made 
necessary modifications to develop the final Chinese 
version of the scale, S.

 	• Step 2: The Chinese version of Scale S was 
independently back-translated into English by a 
Doctor of Nursing Science and a Master’s degree 
holder in Medical English, both of whom had no 
prior exposure to the original scale. This process 
produced the English versions SS1 and SS2.

 	• Step 3: A professor of nursing management and an 
associate professor of clinical nursing integrated 
the back-translated versions to achieve a semantic 
consistency rate of over 95%, forming the final back-
translated version, SS.

 	• Step 4: Following cultural adaptation guidelines, six 
experts were invited to evaluate the Chinese version 
of the SPS-N through two rounds of assessment via 
email and on-site consultation. This process aimed 
to balance idiomatic conceptual equivalence with 
cultural adaptation, ensuring that the language 
aligned with regional linguistic norms.

Measurement and instruments

 	• 2.3.1 After reviewing the literature, the researcher 
designed a questionnaire to collect demographic 
data of nurses, including: gender, age, department, 
working years, Marriage and childbearing situation, 
etc.

 	• 2.3.2 Chinese version of the Sickness Presenteeism 
Scale-Nurse(C-SPS-N), including 21 items in four 
dimensions: general performance (items 1–5), 
patient safety (items 6–12), relationships within the 
team(items 13–15) and emotions (items 16–21), The 
answers ranged from 1 for “strongly disagree” to 5 
for “strongly agree,” using Likert’s 5-level scale. The 
final result was 21–105 scores, with higher scores 
indicating higher sickness presenteeism by nurses.
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 	• 2.3.3 The Nurse Presenteeism Questionnaire (NPQ) 
was developed by Chinese scholar Geyan Shan in 
2021 [18]. It is a unidimensional scale comprising 11 
items, rated on a four-point Likert scale: 0 = never, 
1 = once, 2 = 2–5 times, and 3 = more than five times. 
Higher scores indicate more frequent presenteeism. 
The NPQ has an internal reliability coefficient of 
0.940.

Data collection
Pre-survey
In October 2023, 30 clinical nurses from the First Affili-
ated Hospital of Jinzhou Medical University, Liaoning 
Province, China, were selected as pre-survey participants 
using a convenience sampling method [28]. After receiv-
ing an introduction to the study’s purpose and signifi-
cance, all participants provided informed consent. The 
pre-survey results indicated that the scale was themati-
cally clear, structurally complete, and logically coherent, 
with no reported difficulties in semantic comprehension. 
On average, participants completed the questionnaire in 
approximately three minutes. Consequently, no modifi-
cations were made, and the Chinese version of the SPS-N 
scale was finalized.

Formal investigation
Before the survey, informed consent was obtained from 
the hospital’s nursing department. Additionally, the head 
nurses of all participants were contacted to explain the 
study’s purpose and provide instructions for complet-
ing the questionnaire. The survey instructions empha-
sized that the data would be used exclusively for scientific 
research. Participants were assured that participation 
was anonymous and voluntary. Trained staff distributed 
paper questionnaires, and completed forms were care-
fully reviewed for accuracy. Responses completed in less 
than three minutes or displaying clear answer patterns 
were excluded. A total of 550 questionnaires were distrib-
uted, of which 503 were verified as valid, resulting in a 
response rate of 91.5% (503/550*100%). During the sur-
vey, participants could voluntarily provide their contact 
information for reliability retesting. Two weeks later, 40 
nurses were randomly selected from the initial partici-
pants and completed the same questionnaire to assess 
test-retest reliability.

To ensure methodological rigor and avoid potential 
biases associated with using the same sample for both 
EFA and CFA, the total sample (N = 503) was randomly 
divided into two independent subsamples. A total of 
162 participants were allocated for EFA, while 341 par-
ticipants were used for CFA. This approach allowed us 
to independently identify the factor structure in EFA and 
validate it in CFA, thereby enhancing the psychometric 
robustness of the scale.

Data analysis
The data from the paper questionnaires were indepen-
dently entered into Excel by two researchers. Statistical 
analysis was conducted using SPSS 27.0 and AMOS 24.0. 
Qualitative data were reported as frequencies and per-
centages, while continuous variables were presented as 
means and standard deviations.

Prior to formal analysis, missing data analysis was per-
formed to ensure data completeness and enhance study 
transparency. The results, obtained using SPSS 27.0, 
indicated that the dataset was complete and contained 
no missing values (Supplementary material 1). Conse-
quently, no imputation or other missing data handling 
techniques were required.

Item analysis
The critical ratio and correlation coefficient meth-
ods were used to screen scale items. (1) Critical Ratio 
Method: An independent samples t-test was conducted 
on the high (top 27%) and low (bottom 27%) subgroups 
to assess whether the differences were statistically sig-
nificant. A total of 503 questionnaires were ranked from 
highest to lowest based on total scores. Items with a criti-
cal ratio > 3 and statistical significance were retained [29]. 
(2) Correlation Coefficient Method: Pearson’s correlation 
coefficient was used to evaluate the relationship between 
each of the 21 items and the total scale score. Items with 
correlation coefficients below 0.4 were excluded due to 
their weak correlation with the total score [30].

Validity analysis

(1).	 Content validity: Six nursing experts were invited 
to evaluate the content validity of the C-SPS-N using 
the Delphi method. The assessment was conducted 
on a 4-point Likert scale, where each item was rated 
as follows: not relevant = 1, weakly relevant = 2, more 
relevant = 3, and strongly relevant = 4, based on its 
relevance to the topic. The item content validity 
index (I-CVI) was calculated as the proportion of 
experts who rated an item as 3 or 4 out of the total 
number of experts. The scale content validity index 
(S-CVI) was determined as the average I-CVI across 
all items [31].

(2).	 Construct validity: The latent factor structure of 
the translated scale was examined using both EFA 
and CFA. For EFA, principal component analysis 
with orthogonal rotation (varimax) was performed. 
CFA was conducted using AMOS to assess the 
model’s fit indices.

(3).	 Convergent and discriminant validity: Based 
on the outcomes of CFA, correlation coefficients 
between observed variables, Average Variance 
Extracted (AVE), and Construct reliability (CR) were 
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measured. Discriminant validity was tested using the 
Fornell-Larcker criterion, which revealed that the 
square root of the AVE for each latent variable was 
greater than the correlation coefficients between that 
latent variable and the other latent variables.

(4).	 Calibration validity refers to the relationship 
between the target instrument and other 
measurement standards [32], The NPQ is used as the 
calibration standard in this study.

Reliability analysis
This study assessed reliability using test-retest reliability 
and internal consistency. To evaluate internal consis-
tency, Cronbach’s α coefficient was calculated for each 
dimension of the C-SPS-N. A total of 40 nurses who vol-
untarily provided their contact information during the 
first survey were randomly selected as the sample for the 
test-retest reliability analysis. The correlation between 
the two sets of scores was calculated to determine the 
stability of the measurement tool. Additionally, the scale 
items were split into two halves, and the correlation 
between the two halves was computed to assess split-half 
reliability.

Ethical consideration
The Jinzhou Medical University Ethics Committee 
(JZMULL2023133) approved this study, and all research 
procedures adhered to the committee’s ethical guidelines. 
Informed consent was obtained from all participants 
before data collection.

Results
Cross-cultural adaptation
Taking into account the conventions of the Chinese lan-
guage in our context and in accordance with expert opin-
ions, items 1 to 15 were “Due to my problem, ……” was 
revised to “Because of my problem, ……” to better align 
with the everyday language habits of Chinese speakers. In 
both spoken and written Chinese, “Because of” is more 
commonly used than “Due to” [33]making the expression 
more natural and relatable for respondents. Additionally, 
“Because of” is a typical pair of correlative conjunctions 
in Chinese, often used to emphasize cause-and-effect 
relationships. By replacing “Due to” with “Because of” 
the phrasing aligns better with Chinese grammatical con-
ventions and enhances the logical clarity of the causal 
relationship within the sentence [34]. Consideration of 
comprehensibility and the purpose of the scale and avoid-
ance of ambiguity. Replace entry 16, “I am angry with my 
leader because I have to work even though I have health 
problems” with “I am unhappy with my leader because I 
have to work even though I have health problems”.

Participants
A total of 503 research participants met the inclusion cri-
teria. The participants’ ages ranged from 22 to 55 years 
(33.24 ± 6.67). For more details, see Table 1.

Item analysis
In this study, an independent samples t-test was con-
ducted to assess the discriminative ability of the ques-
tionnaire between high and low scoring groups. The 
critical ratios for the 21 items ranged from 9.015 to 
22.837 (all > 3, P < 0.01) [29]. Pearson correlation analysis 
was used to examine the relationship between individual 
item scores and the total score, yielding correlation coef-
ficients of r = 0.440 to 0.733 (P < 0.01) [30] Table 2.

Validity
Content validity
Six experts were invited to assess the content validity of 
the C-SPS-N using the Delphi method. The I-CVI and 
S-CVI were calculated based on a 4-point Likert scale. 
The results indicated that the I-CVI ranged from 0.83 to 
1.00(> 0.78), while the S-CVI was 0.910(> 0.90) [35].

Construct validity
Exploratory factor analysis  Before conducting EFA, the 
Kaiser-Meyer-Olkin (KMO) measure of sampling ade-
quacy and Bartlett’s test of sphericity were performed. A 
KMO value greater than 0.7 and P < 0.05 were generally 
considered suitable for factor analysis [36]. In this study, 
the KMO value was 0.890, and Bartlett’s test of spheric-
ity yielded an approximate chi-square value of 3706.134 
(df = 210, P < 0.05). Principal component analysis (PCA) 
was used to extract factors with eigenvalues greater than 
1 [37]. The component matrix was obtained through 
orthogonal varimax rotation, and only factors with load-
ings greater than 0.5 were retained [38] (Table 3). After 6 
iterations of rotation and convergence, a total of 4 met-
rics were extracted to agree with the original scale, with a 
cumulative explained variance of 78.354% (Fig. 1).

Confirmatory factor analysis  The goal of CFA is to ver-
ify whether the relationships between questionnaire items 
and factors align with the proposed hypotheses. Model fit 
indices include CMIN/DF, RMSEA, AGFI, GFI, TLI, IFI, 
CFI, and PGFI. The initial model did not meet the desired 
criteria. Based on modification indices (MI) [39], the ini-
tial model was adjusted by correlating error terms e6 and 
e7, e16 and e17, and e11 and e12 sequentially (Table 4). 
Figure  2 presents the final model fit indices: CMIN/
DF = 2.527(< 3), RMSEA = 0.067(< 0.08), AGFI = 0.875, 
TLI = 0.941, IFI = 0.950, CFI = 0.949, GFI = 0.900, and 
PGFI = 0.692(> 0.5) [40]. Table  5 shows that CR ranged 
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from 0.854 to 0.927(> 0.7), while the AVE values ranged 
from 0.548 to 0.688(> 0.5) [41].

Criterion validity  NPQ was used as a criterion in this 
study. By correlation analysis, C-SPS-N was highly corre-
lated with it with a correlation coefficient of 0.867 > 0.7, 
p < 0.001 [42].

Reliability
As shown in Table 6, the overall Cronbach’s α coefficient 
for C-SPS-N was 0.924. The Cronbach’s α coefficient for 
the four factors were 0.854, 0.939, 0.870, and 0.928, all 
exceeding the threshold of 0.7 [43]. Additionally, the test-
retest reliability after a two-week interval was 0.895 and 
the calculated split-half reliability was 0.750, both meet-
ing the minimum reference standards [44].

Discussion
Advantages of C-SPS-N
In the context of Chinese culture, presenteeism among 
nurses is profoundly influenced by collectivist values. 
Collectivism prioritizes the interests of the group over 
individual needs, leading nurses to exhibit a strong sense 
of responsibility and professional commitment in their 
work [45]. Even when facing health issues, they may 
choose to continue working to avoid disrupting team 
operations or compromising patient care due to their 
absence [46]. The significant difference between the 
C-SPS-N and other related assessment tools (e.g., NPQ) 
[18] lies in its ability to capture the influence of collectiv-
ist values within the Chinese cultural context on nurses’ 
behavior. The NPQ primarily focuses on the direct impact 
of health issues on nurses’ presenteeism, with items 1–11 
exploring scenarios where nurses persist in working 

Table 1  Distribution of demographic characteristics (N = 503)
Variables Frequency Percentage%
Sex Males 33 6.6

Females 470 94.4
Department Medical department 207 41.2

Surgical department 160 31.8
Maternity ward 15 3.0
ICU 45 8.9
Operating rooms 47 9.3
Emergency department 18 3.6
OPD 6 1.2
Paediatrics department 5 1.0

Marriage and childbearing situation Unmarried and childless 150 29.8
Married and childless 71 14.1
Married and pregnant 278 55.3
Other 4 0.8

Forms of employment Formal 87 17.3
Contractual 407 80.9
Labor dispatch 9 1.8

Working time 6–12 months 32 6.4
1–5 years 110 21.9
5–10 years 150 29.8
More than 10 years 211 41.9

Occupational level Nurse 67 13.3
Nurse Practitioner 307 61.0
Nurse-in-charge 117 23.3
Co-chief nurse and above 12 2.4
Technical secondary school 1 0.2

Educational level College degree 57 11.3
Bachelor’s degree 399 79.3
Master’s degree 46 9.1

Income situation 2000–3000 yuan 54 10.7
3001–5000 yuan 198 39.4
5001–7000 yuan 187 37.2
7001–10,000 yuan 62 12.3
More than 10,000 yuan 2 0.4

Abbreviations: ICU-Intensive Care Unit; POD-Pediatric Outpatient Department
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despite experiencing physical discomforts such as fever, 
dizziness, or abdominal pain. However, this design is 
relatively generic and fails to fully reflect the complexity 
of nurses’ behaviors within different cultural contexts. In 
contrast, the C-SPS-N incorporates the cultural charac-
teristics of nursing practice in China. From the perspec-
tive of cultural background, such as item13“Because of 
my health problem, I had a conflict with the healthcare 

team members I worked with ”and item 15“I felt unhappy 
because my colleagues, who had to do my work due to 
my health problem, were angry with me” It highlights the 
team pressure and psychological burden nurses may face 
when their health is compromised within a collectivist 
culture. In Chinese culture, nurses often prioritize their 
sense of responsibility and the importance of maintain-
ing team harmony, leading them to persist in their work 
despite poor health. These cultural factors are not ade-
quately reflected in the NPQ.

In terms of nursing performance, the NPQ items pri-
marily focus on the direct relationship between health 
status and attendance behavior, whereas the C-SPS-
N places greater emphasis on the broader impact of 
health issues on care quality and team collaboration. 
For instance, item 6 in the C-SPS-N, “I made medication 
errors because of my health problem” and item 8, “I could 
not implement infection control interventions because of 
my health problem” explicitly assess the specific effects of 
health issues on the quality of care and patient safety. In 
contrast, the NPQ does not cover similar content, which 
limits its applicability in evaluating nursing performance. 
Item 21, “Because I had to work despite my health prob-
lem, I could not feel successful in my job.” delves into the 
negative impact of health problems on nurses’ psycho-
logical well-being. These items address the NPQ’s lack 
of attention to nurses’ emotional states, enabling the 
C-SPS-N to provide a more comprehensive assessment 
of the multifaceted effects of health issues on nursing 
performance.

The C-SPS-N has the suitable distinction
In addition to its previously mentioned advantages, 
C-SPS-N demonstrates strong performance in quantita-
tive research. The primary objective of item analysis is 
to assess the discriminatory power of the scale and indi-
vidual items. To reduce bias associated with a single test-
ing method, this study employed both the critical ratio 
method and the correlation coefficient method to evalu-
ate item inclusion or exclusion. Independent samples 
t-tests were conducted for high and low scoring sub-
groups, yielding t-values ranging from 9.015 to 22.837 
(all > 3.0, P < 0.01) [31], indicating strong item discrimina-
tion. The correlation coefficients between each item and 
the total score, calculated using the Pearson correlation 
method, ranged from 0.440 to 0.733 (all > 0.4, P < 0.01) 
[30], indicating a significant association between each 
item and the overall scale. We found that the item-total 
correlation coefficients of the slightly C-SPS-N were 
higher than those of the original scale, ranging from 
0.430 to 0.730. This improvement may be attributed to 
appropriate linguistic adaptations made during the Sini-
cization process, which effectively avoided potential 
cultural ambiguities or translation biases present in the 

Table 2  Critical ratios of C-SPS-N, item-total correlation 
coefficients, and Cronbach’s alpha values after item deletion 
(n = 503)
Item Critical 

ratio
Correlation item-
total score

P Cronbach’sα 
after delet-
ing the item

gp1
gp2
gp3
gp4
gp5
ps6
ps7
ps8
ps9
ps10
ps11
ps12
tr13
tr14
tr15
em16
em17
em18
em19
em20
em21

11.711
22.837
17.916
19.457
19.361
9.015
10.365
13.716
15.150
15.316
14.455
14.104
15.408
11.232
12.184
12.002
15.932
17.156
15.356
17.399
16.128

0.440
0.582
0.587
0.659
0.691
0.498
0.601
0.660
0.697
0.689
0.679
0.689
0.821
0.607
0.644
0.698
0.733
0.725
0.706
0.702
0.704

P < 0.01
P < 0.01
P < 0.01
P < 0.01
P < 0.01
P < 0.01
P < 0.01
P < 0.01
P < 0.01
P < 0.01
P < 0.01
P < 0.01
P < 0.01
P < 0.01
P < 0.01
P < 0.01
P < 0.01
P < 0.01
P < 0.01
P < 0.01
P < 0.01

0.927
0.922
0.922
0.920
0.919
0.923
0.921
0.920
0.920
0.920
0.920
0.921
0.921
0.921
0.920
0.919
0.918
0.919
0.919
0.919
0.919

Table 3  Factor loadings of exploratory factor analysis for the 
C-SPS-N (n = 162)
Item Factor 1 Factor 2 Factor 3 Factor 4
gp1
gp2
gp3
gp4
gp5
ps6
ps7
ps8
ps9
ps10
ps11
ps12
tr13
tr14
tr15
em16
em17
em18
em19
em20
em21

-
-
-
-
-
0.734
0.830
0.844
0.889
0.888
0.756
0.739
-
-
-
-
-
-
-
-
-

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
0.584
0.788
0.857
0.834
0.881
0.807

0.717
0.815
0.792
0.724
0.674
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

-
-
-
-
-
-
-
-
-
-
-
-
0.813
0.736
0.661
-
-
-
-
-
-
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original version. These adjustments likely reduced vari-
ability in participants’ interpretations of the items and 
enhanced the items’ representativeness of the overall 
construct. Furthermore, the controlled data collection 
environment may have minimized comprehension bias, 
thereby strengthening the associations between indi-
vidual items and the total score. The total Cronbach’s α 
coefficient of the scale was 0.924. Although removing the 
first item increased Cronbach’s α coefficient to 0.927, fol-
lowing the criteria established by Hanyi Wang [47], items 
were retained unless their removal increased Cronbach’s 
α coefficient by more than 0.5. As the reliability of other 
items remained unaffected, all 21 items were preserved. 
These results suggest that the C-SPS-N maintains all 21 
items with high homogeneity and strong discriminative 
power.

The C-SPS-N has suitable validity
Content validity assesses whether the items accurately 
represent the construct being measured. Experts in 
the field comprehensively evaluate the scale’s content 
to ensure its appropriateness. In this study, six experts 
were invited to assess the scale’s content validity and 
perform cultural adaptations. The results indicated that 
the S-CVI of the translated scale was 0.910, which is 
slightly lower than that of the original scale (0.963). This 
discrepancy may be attributed to variations in expert 

interpretation due to differences in domain expertise or 
professional experience, potentially resulting in inconsis-
tent scoring across certain items. Nonetheless, the I-CVI 
values ranged from 0.83 to 1.00, closely aligning with 
those of the original scale, and all exceeded the recom-
mended threshold, supporting the content validity of the 
translated version [37]. These findings suggest that the 
C-SPS-N is highly regarded by professionals and that its 
language is culturally appropriate, aligns with Chinese 
linguistic norms, and is easy to comprehend.

Structural validity is a theoretical form of validity that 
reflects the conceptual framework under study. Princi-
pal component analysis with varimax rotation identified 
four latent factors: general performance, patient safety, 
relationships within the team, and emotions. These fac-
tors were consistent with those in the English version of 
the scale. All rotated factor loadings exceeded 0.5, with 
no double-loading phenomena, meeting psychomet-
ric requirements. The results of EFA indicated that the 
cumulative variance explained by the Chinese version of 
the scale was 78.354%, significantly higher than the 57.9% 
reported for the original version. This discrepancy may 
be attributed to several factors. First, during the localiza-
tion process, certain items were semantically adapted to 
align with the Chinese cultural context, enhancing their 
relevance to the target population’s linguistic habits and 
cognitive styles. This likely improved the consistency in 

Table 4  Model fit indices of C-SPS-N before and after modification in confirmatory factor analysis
model CMIN/DF RMSEA AGFI TLI IFI CFI GFI PGFI
M1
M2
Standard
Fitting effect

4.205
2.527
< 3
good

0.097
0.067
< 0.08
good

0.776
0.857
> 0.9
acceptable

0.876
0.941
> 0.9
good

0.893
0.950
> 0.9
good

0.892
0.949
> 0.9
good

0.823
0.900
> 0.9
good

0.652
0.692
> 0.5
good

Note: M1: Before Modification; M2: After Modification

Fig. 1  Scree plot for the C-SPS-N exploratory factor analysis(n = 162)
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participants’ interpretation of the items. Second, the 
translated version may have achieved greater clarity and 
contextual relevance in its phrasing, which enhanced item 
cohesion, reduced measurement error, and improved the 
efficiency of factor extraction. Additionally, variations in 
sample characteristics could have influenced the stability 
of the factor structure and the variance explained. Over-
all, the higher cumulative variance suggests that the Chi-
nese version of the scale demonstrates strong structural 
validity. CFA results showed that CMIN/DF was below 3, 

while GFI, TLI, IFI, and CFI all exceeded 0.9, and RMSEA 
was below 0.08 [48, 49]. Although the adjusted goodness-
of-fit index (AGFI = 0.857) fell short of the ideal threshold 
of 0.9, it remained within an acceptable range. This minor 
deviation may be due to sample size limitations. Over-
all, the remaining indices met ideal thresholds, and the 
model demonstrated satisfactory fit, confirming that the 
scale possesses strong structural validity. Interestingly, 
the CFA revealed that the standardized factor loading of 
the first item was identical for both the Chinese-adapted 

Fig. 2  Hypothesized confirmatory factor analysis model of the C-SPS-N (n = 341)
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and original versions of the scale, with a value of 0.44. 
This consistency may be attributed to the high semantic 
equivalence maintained during the translation process, 
which preserved the original meaning without intro-
ducing cultural bias or alterations in presentation. As a 
result, despite the difference in language, participants 
likely interpreted the item similarly, leading to equiva-
lent psychological responses and identical factor loading 
values.

Convergent validity assesses whether items measuring 
the same underlying construct are appropriately grouped. 
The C-SPS-N demonstrated CR values exceeding 0.6 and 
AVE values above 0.5 for all four factors [30]. Specifically, 
the AVE for Factor 1, was 0.548 (compared to 0.462 in the 
original scale); for Factor 2, it was 0.651 (original: 0.572); 
for Factor 3, it was 0.688 (original: 0.644); and for Factor 
4, it was 0.664 (original: 0.540). The observed increases 
in AVE values may be attributed to several factors. First, 

during the translation process, the research team not 
only preserved the fidelity of the original content but 
also optimized culturally ambiguous items by contextual-
izing them appropriately. This enhanced alignment with 
Chinese linguistic habits and cognitive styles, thereby 
improving item cohesion. Second, the sample used in 
this study may have had higher compatibility with the 
adapted content, potentially showing greater consistency 
in educational background, professional experience, and 
cultural understanding, which contributed to stronger 
inter-item correlations. Third, the expert review process 
involved refining the wording of items to ensure clarity 
and conciseness, which facilitated accurate comprehen-
sion by respondents and minimized interpretation bias. 
Collectively, these factors contributed to the enhanced 
convergent validity of the Chinese version, allowing for 
a more precise measurement of the intended latent con-
structs.Therefore, the scale exhibits good convergent 
validity. The square root of the average variance extracted 
for each dimension of the C-SPS-N exceeds the correla-
tion coefficients between subscales, indicating satisfac-
tory discriminant validity. This test assesses whether 
items representing different constructs are properly dis-
tinguished and not incorrectly classified together [31].

The C-SPS-N has suitable reliability
Internal consistency reliability reflects the degree of 
homogeneity among all test items. Cronbach’s α coeffi-
cient below 0.6 indicate insufficient internal consistency, 

Table 5  Discriminant and convergent validity of the C-SPS-N (n = 341)
Discriminant Validity Convergent Validity
Factors F1 F2 F3 F4 Items Std.Estimate SE P CR AVE
F1 0.740 0.421** 0.361** 0.362** gp1 0.444 0.854 0.548

gp2 0.805 0.216 P < 0.01
gp3 0.828 0.198 P < 0.01
gp4 0.769 0.198 P < 0.01
gp5 0.787 0.188 P < 0.01

F2 0.807 0.598** 0.342** ps6 0.571 0.927 0.651
ps7 0.750 0.092 P < 0.01
ps8 0.855 0.139 P < 0.01
ps9 0.957 0.154 P < 0.01
ps10 0.915 0.155 P < 0.01
ps11 0.741 0.158 P < 0.01
ps12 0.796 0.152 P < 0.01

F3 0.830 0.388** tr13 0.826 0.869 0.688
tr14 0.837 0.053 P < 0.01
tr15 0.826 0.056 P < 0.01

F4 0.815 em16 0.659 0.921 0.664
em17 0.721 0.074 P < 0.01
em18 0.832 0.117 P < 0.01
em19 0.877 0.126 P < 0.01
em20 0.925 0.125 P < 0.01
em21 0.854 0.117 P < 0.01

Note: Bold text is the square root of AVE; **P < 0.01

Table 6  Total reliability, split-half reliability, and test-retest 
reliability of C-SPS-N (n = 503)
Factors Cronbach’s α 

coefficient
split-half 
reliability

test-
retest 
reliability

General performance
Patient safety

0.854
0.939

0.750 0.895

Relationships within the 
team
Emotions

0.870
0.928
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while values between 0.7 and 0.8 suggest moderate reli-
ability. A Cronbach’s α coefficient between 0.8 and 0.9 
signifies good reliability [29]. In this study, the Cronbach’s 
α coefficient of the total scale was 0.943, which is higher 
than that of the original scale (0.928). This improvement 
may be attributed to the enhanced clarity and precision 
achieved during the localization process. By employing a 
rigorous “translation–back-translation–expert revision” 
procedure, the study preserved the original meanings 
while adapting certain semantic expressions, making the 
items easier for participants to understand and respond 
to accurately. Furthermore, the Cronbach’s α coefficients 
for each subscale ranged from 0.843 to 0.944, indicating 
strong internal consistency across the 21 items of the 
translated version. Test-retest reliability measures the 
stability and consistency of a scale’s results over time, 
expressed as a correlation coefficient ranging from 0 to 
1, with values closer to 1 indicating higher reliability [30]. 
The overall test-retest reliability in this study was 0.896, 
with individual dimension reliability ranging from 0.854 
to 0.939, demonstrating strong stability and consistency. 
Split-half reliability assesses internal consistency by 
dividing the questionnaire items into two halves, treat-
ing them as separate measurements taken within a short 
time frame. The correlation coefficient between the two 
halves serves as the measure of split-half reliability. A 
spearman correlation coefficient of ≥ 0.7 indicates good 
split-half reliability. In this study, the split-half reliability 
of the translated scale was 0.750, which is lower than that 
of the original English version (0.867). This discrepancy 
may be attributed to differences in item comprehension 
between the two linguistic and cultural contexts. While 
the original items may have been uniformly understood 
in the native English context, certain translated items—
particularly those reflecting emotions, beliefs, or cogni-
tive experiences—might have allowed for more subjective 
interpretation in Chinese, thereby reducing consistency 
between the two split halves. Nevertheless, the current 
level of split-half reliability remains within an acceptable 
range, indicating that the translated scale maintains rea-
sonable internal stability.

With its strong reliability and validity, the C-SPS-N 
integrates cultural adaptation and nursing-specific work 
characteristics, providing greater specificity and scientific 
rigor in assessing nurse performance. By addressing the 
limitations of traditional scales in the nursing context, it 
offers enhanced practical applicability.

Limitations
First, a convenience sampling method was used to select 
503 nurses from a tertiary hospital in Jinzhou, Liaoning 
Province. This approach may introduce selection bias, 
limiting the representativeness of the sample and affect-
ing the generalizability of the findings. Future studies 

should consider using random sampling or expanding the 
sample to multiple healthcare institutions to enhance the 
generalizability of the results. Second, this study may be 
subject to sampling bias and confounding bias. For exam-
ple, factors such as participants’ years of professional 
experience, department, and personal health status may 
influence their understanding of the scale and response 
tendencies, potentially affecting the results. Future 
research could employ stratified sampling or adjust sta-
tistical analysis methods (e.g., multivariate regression 
analysis) to control for potential confounding factors and 
improve the internal validity of the study. Despite these 
limitations, this study followed a rigorous process of 
translation, cultural adaptation, and reliability and valid-
ity testing, confirming the applicability and measurement 
quality of the scale. Future studies could further validate 
the scale’s applicability across different regions and popu-
lations and use longitudinal research methods to exam-
ine its long-term stability.

Conclusion
This study strictly adhered to the Brislin translation 
model and successfully introduced the SPS-N scale, dem-
onstrating strong reliability and validity within the Chi-
nese cultural context. The scale serves as an effective and 
reliable tool for assessing nurses’ presenteeism behav-
iors. Furthermore, the C-SPS-N provides a foundation 
for developing targeted interventions and nursing man-
agement strategies to mitigate presenteeism in clinical 
settings.
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