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ABSTRACT

Behavioral responses of nurses toward people living with HI  are critical V
determinants of care quality, patient trust, and treatment outcomes. 
Stigma-driven practices continue to undermine ethical and inclusive 
healthcare delivery in many clinical settings. However, limitations in 
validated behavioral measurement tools hinder the systematic 
evaluation of inclusive and discriminatory nursing behaviors. This study 
validates the factor structure of the Nurses' Behavior Toward Confirmed 
and Suspected HIV/AIDS Patients (NB-CSHAP) scale, a novel 
instrument developed to assess the spectrum of inclusive and 
discriminatory service behaviors in stigma-sensitive healthcare 
settings. We evaluated the scale using responses from a sample of 400 
nurses with direct experience in caring for suspected or confirmed 
HIV/AIDS cases. The psychometric properties were rigorously tested 
using Confirmatory Factor Analysis (CFA) with five-fold cross-
validation. Model fit statistics (CFI=0.905, RMSEA=0.071, SRMR=0.070) 
confirmed that the hypothesized four-factor model provides a good fit 
to the data, and standardized factor loadings supported item 
convergence. Internal consistency was strong for the overall scale, with 
composite reliability (CR) values ranging from 0.459 to 0.827. The 
Discriminatory factor showed the highest internal consistency and 
convergent validity. Moreover, HTMT ratios confirmed discriminant 
validity across all latent constructs. Factor covariances revealed 
theoretically consistent relationships, particularly the expected inverse 
association between the Service-Oriented and Discriminatory 
behaviors. While most factors performed well, the Perceptiveness and 
Openhandedness factors demonstrated weaker reliability and 
convergence, suggesting the need for targeted item refinement in future 
research. The NB-CSHAP scale is a contextually grounded and 
psychometrically sound tool for measuring behavioral diversity in 
sensitive healthcare settings, making it highly valuable for guiding 
stigma-reduction interventions and research in HIV care.
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INTRODUCTION

Stigma in HIV/AIDS care remains a persistent barrier to equitable health 
outcomes, particularly in tropical regions where healthcare systems face resource 
constraints and sociocultural complexities (Gurung et al., 2025; Relf et al., 2021; 
Zhang et al., 2024). Nurses, as frontline providers, play a pivotal role in shaping the 
care experiences of people living with HIV/AIDS (Ngcobo et al., 2024). However, 
discriminatory attitudes and behaviors in healthcare settings can significantly 
undermine trust, reduce service uptake, and perpetuate health disparities 
(Koseoglu Ornek et al., 2020; WHO, 2023).

Despite global efforts to reduce HIV-related stigma, few validated instruments 
exist to assess nurse behavior in clinical settings, especially in low- and middle-
income tropical countries. Many existing tools lack cultural sensitivity, 
multidimensional design, and psychometric robustness, limiting their utility in 
organizational assessments, stigma-responsive training, and SDG-aligned 
reporting (Gurung et al., 2025; Luz et al., 2020).

To address this gap, the Nurse Behavior toward Confirmed and Suspected 
HIV/AIDS Patients (NB-CSHAP) scale was developed using a sequential 
exploratory mixed-method design, integrating qualitative insights from PLHIV and 
expert input from nursing professionals (De Los Santos et al., 2022). The NB-
CSHAP scale assesses nurses' behavioral tendencies, both affirming and 
discriminatory, toward individuals living with or suspected of having HIV/AIDS. 
Designed for use in low-resource healthcare settings, the scale focuses on 
observable behaviors rather than attitudes or knowledge alone, aligning with best 
practices in culturally grounded scale development and participatory 
psychometrics (DeVellis & Thorpe, 2022).

The scale comprises 16 items grouped into four latent constructs: (1) Service-
oriented Discriminatory, measuring respectful and patient-centered behaviors; (2) , 
capturing avoidance and exclusionary tendencies; (3) , reflecting Openhandedness
generosity and nonverbal warmth; and (4) , assessing empathy and Perceptiveness
attentiveness to patient needs. With an internal consistency of 0.73, the NB-
CSHAP scale demonstrates acceptable psychometric properties. However, further 
validation is essential before its routine deployment in clinical settings (De Los 
Santos et al., 2022).

A critical phase in scale development is the assessment of factorial validity, 
which refers to the extent to which a proposed factor structure accurately 
represents the underlying constructs. Confirmatory Factor Analysis (CFA), a 
theory-driven statistical technique, is commonly used to evaluate model fit and 
latent structure (Hair et al., 2022; Kline, 2023). Establishing factorial validity is vital 
not only for confirming the internal structure of the NB-CSHAP scale but also for 
ensuring its generalizability across diverse populations and settings. Moreover, 
factorial validity lays the foundation for subsequent psychometric evaluations, 
such as measurement invariance, predictive validity, and responsiveness to 
interventions, which are key to applying the scale in organizational reviews, 
stigma-awareness training programs, and SDG-aligned documentation (Elsman 
et al., 2024; Gurung et al., 2025).

This study presents the CFA and psychometric evaluation of the NB-CSHAP 
scale. Specifically, it examines the factorial structure, model fit indices, reliability 
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coefficients, and validity evidence of the scale. By validating this tool, the study 
contributes to evidence-based advocacy and capacity-building in healthcare 
systems, in line with the Global Health Sector Strategies on HIV (2022–2030) 
(WHO, 2022), and the 2030 Agenda for Sustainable Development (United Nations, 
2015).

MATERIALS AND METHODS

Data

The data set used in this paper came from the study of De Los Santos et al. (2022) 
in which 400 nurses working in various health facilities participated in the survey. 
They were selected based on these criteria: (a) registered nurses who are in service 
for at least 6 months; and (b) have experience in caring for either a suspected or 
confirmed case of HIV/AIDS. The participants were asked to complete the first 
version of the NB-CSHAP instrument, which initially consisted of 16 items.

Statistical Analysis

Model pecifications

The hypothesized four-factor model of the NB-CSHAP scale consisted of 16 
items grouped into the following categories:  (7 items), Service-Oriented
Discriminatory Openhandedness Perceptiveness (4 items),  (3 items), and  (2 items). 
Each item was specified to load on its respective latent construct, with no cross-
loadings. CFA was conducted with five-fold cross-validation to assess model 
stability. All results presented in the succeeding sections are based on 5-fold cross-
validation. The hypothesized four-factor model is shown below.

Figure 1. The Hypothesized Four-Factor Model of the NB-CSHAP

Factorial validity refers to the extent to which a set of observed variables 
accurately reflects the underlying theoretical constructs they are intended to 
measure. In scale development, establishing factorial validity is essential to  
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ensure that each item loads meaningfully onto its designated factor and that the 
overall structure of the instrument aligns with theoretical expectations (DeVellis & 
Thorpe, 2022). 

CFA is the primary statistical method used to assess factorial validity. Unlike 
Exploratory Factor Analysis (EFA), which seeks to uncover latent structures without 
prior assumptions, CFA tests a predefined factor model based on theory or prior 
empirical evidence (Kline, 2023). It evaluates how well the hypothesized model fits 
the observed data. In this particular study, we are testing whether the four-factor 
model derived from exploratory factor analysis can be supported by the data. 
Various statistical measures are used to assess the factorial validity of the NB-
CSHAP scale.

Validation Metrics and Standard Output of CFA

The quality of fit of the four-factor model is evaluated using the following 
metrics:

1.Model fit indices. These include the Comparative Fit Index (CFI), Tucker-
Lewis Index (TLI), Root Mean Square Error of Approximation (RMSEA), and 
Standardized Root Mean Square Residual (SRMR). Values of CFI and TLI 
above 0.95 indicate excellent fit, and values above 0.90 are considered 
acceptable in early-stage validation. Meanwhile, RMSEA, which estimates 
how well a hypothesized model would fit the population covariance matrix, 
not just the sample data, is interpreted as a Close fit (<0.05), Reasonable fit 
(0.05–0.08), Mediocre fit (0.081–0.10), and Poor fit (>0.10) (Hair et al., 2022; 
S & Mohanasundaram, 2024). SRMR reflects the average deviation between 
the actual and estimated correlations produced by the model. It is an 
absolute fit index that is scale-independent, making it useful for comparing 
models across different datasets or constructs. According to Kline (2023), 
its value can be interpreted as an Acceptable fit (≤0.08) and a Good fit (≤0.05). 
Together, RMSEA and SRMR a provide robust picture of how well the model 
reproduces the observed data.   

2. Standardized factor loadings. These represent the strength and direction 
of the relationship between an observed variable (item) and its underlying 
latent construct (factor) in CFA. They indicate how well each item reflects the 
factor it is intended to measure (Kline, 2023; S & Mohanasundaram, 2024). 
High standardized loadings indicate that the item makes a meaningful 
contribution to the latent construct and supports convergent validity, which 
is the idea that items within a factor measure the same concept (Hair et al., 
2022). Standardized loadings above 0.7 indicate strong item-factor 
correlation, standardized loadings between 0.50 and 0.69 indicate moderate 
item-factor correlation, and standardized loadings less than 0.50 represent 
weak correlation between an item and the corresponding factor (S & 
Mohanasundaram, 2024).  

3. Factor variances and covariances. Factor variances represent the amount 
of variability in each latent construct within a CFA model. They indicate the 
degree to which individuals differ in their scores on a given factor. A higher 
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factor variance suggests that the construct is meaningfully differentiated 
across respondents, while a very low variance may imply limited variability 
or redundancy in measurement (Kline, 2023; S & Mohanasundaram, 2024).  
Factor covariances reflect the degree to which two latent constructs vary 
together. In CFA, they help assess discriminant validity, whether 
constructs are distinct yet appropriately related. A positive covariance 
indicates that as one factor increases, the other tends to increase as well; a 
negative covariance suggests an inverse relationship (Kline, 2023). 
Covariances are essential for understanding the structural coherence of 
the model and for evaluating whether the latent constructs behave as 
theorized (Hair et al., 2022; S & Mohanasundaram, 2024). 

4. . The Average Variance Extracted (AVE) Validity and Reliability Measures
measures the amount of variance captured by a latent construct in relation 
to the variance due to measurement error. It is used to assess convergent 
validity, which refers to how well items are intended to measure the same 
construct actually do so (Cheung et al., 2024) In other words, convergent 
validity indicates how strongly the NB-CSHAP scale correlates with other 
scales that measure the same or similar construct. Simply, it is a measure 
of “similarity” or “agreement” with other similar scales. AVE of  0.50 and 
above indicates that the construct explains at least half of the variance in 
its indicators, supporting convergent validity, and AVE < 0.50 suggests that 
error variance dominates, and the construct may not be well represented 
by its items. The Heterotrait-Monotrait Ratio (HTMT) is a modern and 
robust method for assessing discriminant validity, which evaluates 
whether constructs that are supposed to be distinct are indeed empirically 
different. Discriminant validity indicates how distinct or different the NB-
CSHAP scale is from other scales that measure different constructs. 
HTMT < 0.85 suggests strong evidence of discriminant validity; HTMT < 
0.90 can be considered acceptable discriminant validity, and HTMT ≥ 0.90 
indicates potential overlap between constructs; discriminant validity may 
be compromised (Roemer et al., 2021). Composite reliability (CR) is a 
measure of the internal consistency of a latent construct, indicating how 
well a set of observed variables (items) reliably measures the same 
underlying factor. While Cronbach's alpha has traditionally been used for 
this purpose, omega (ω) is now widely recommended as a more accurate 
and flexible alternative, especially in CFA and structural equation modeling 
contexts (Cheung et al., 2024). Omega accounts for unequal factor 
loadings, whereas alpha assumes all items contribute equally to the 
construct. It is less biased when items vary in strength or when the scale 
includes fewer items. Omega is derived from the CFA model, utilizing 
standardized loadings and error variances, making it an ideal choice for 
latent variable modeling (Cheung et al., 2024). Values of omega at least 
0.70 indicate acceptable internal consistency, at least 0.80 implies good 
reliability, at least 0.90 means an excellent reliability, and values below 
0.70 may indicate poor consistency or a need for item revision (Cheung et 
al., 2024; Hair et al., 2022; S & Mohanasundaram, 2024).
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K-fold Cross Validation

K-fold cross-validation is a resampling technique used to assess the 
generalizability and stability of statistical models, particularly in predictive 
modeling and psychometric validation. It works by partitioning the dataset into  k
equally sized subsets (or “folds”). In k-fold cross-validation, the model is trained 
on all but one fold and tested on the excluded fold. This cycle is repeated k times, 
ensuring that each fold functions as the test set exactly once. The results are then 
averaged to produce a more robust estimate of model performance (James et al., 
2021; Teodorescu & Obreja Brașoveanu, 2025).

In psychometric research, k-fold validation helps evaluate the stability of factor 
structures, reliability indices, and fit statistics across different subsamples. This is 
especially important when validating instruments like the NB-CSHAP scale, where 
consistency across folds strengthens claims of factorial validity, internal consistency, 
and generalizability (James et al., 2021; Teodorescu & Obreja Brașoveanu, 2025). 
Compared to a single train-test split, k-fold validation reduces the chance of 
overfitting and provides a more accurate estimate of how the model will perform on 
new data (Aguilar-Ruiz, 2025). Typical choices of  are 5 or 10. Larger  values reduce k k
bias but may increase variance; smaller  values reduce variance but may increase k
bias (James et al., 2021).  In this study, a 5-fold cross-validation was implemented, 
and all fit statistics and measures of validity and reliability were averaged across 
folds.

Although the initial Exploratory Factor Analysis (EFA) was performed on the full 
dataset to establish the preliminary factor structure, Confirmatory Factor Analysis 
(CFA) combined with a five-fold cross-validation was subsequently employed on 
the same dataset. This approach allows us to formally test the structural validity of 
the EFA-derived model and rigorously assess its generalizability and stability 
across different subsets of the data, providing a more robust validation than a 
single-sample CFA. By doing this, possible bias and overfitting from using the 
same data set are minimized.

Software Used

Confirmatory factor analysis, including the 5-fold cross-validation, was 
implemented in R v4.5.1, RStudio 2025.09.0+387, and JASP v0.95.2. (JASP Team, 
2025; Posit team, 2025; R Core Team, 2025).

RESULTS

Model Fit Indices

The estimated four-factor structure of the NB-CSHAP scale is presented in 
Figure 2. To assess the fit of this factor structure to the data, the standard fit 
indices described in the Methods section are reported in Table 1. The reported 
values are based on the 5-fold cross-validation CFA. The CFI value of 0.905 
indicated an acceptable fit, but a TLI of 0.884 fell slightly below the conventional 
cutoff of 0.90 set by Hair et al. (2022), Kline (2023), and S & Mohanasundaram 
(2024).
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Figure 2. Estimated Four-factor Structure of the NB-CSHAP Scale

Table 1. Fit Indices for the Confirmatory Factor Analysis of the NB-CSHAP Scale

Fit Indices Value Interpretation 

Comparative Fit Index (CFI) 0.905 Acceptable fit 

Tucker-Lewis Index (TLI) 0.884 Marginal fit 

Root mean square error of approximation (RMSEA) 0.071 Reasonable fit 

Standardized root mean square residual (SRMR) 0.070 Acceptable fit 

 

The other fit measures are RMSEA = 0.071, and SRMR = 0.070. These values 
both indicate a reasonable and acceptable fit, respectively, according to the 
guidelines of Hair et al. (2022), Kline (2023), and S & Mohanasundaram (2024).

Standardized Factor Loadings

The standardized loadings are shown in Table 2. In CFA, standardized factor 
loadings reflect the strength of the relationship between each observed item and 
its underlying latent construct. These loadings are analogous to correlation 
coefficients and range from –1 to +1. Higher values indicate that an item is a strong 
indicator of the latent factor it is intended to measure. In other words, those items 
are statistically and conceptually aligned with the factor they're intended to 
measure.

Standardized factor loadings for the  latent factor range from Service-oriented
0.482 to 0.726. Item 1 (0.711) and Item 6 (0.726) have loadings above the commonly 
accepted threshold of 0.70, which suggests that these items share a high 
proportion of variance with the  factor. On the other hand, the Service-Oriented
standardized loading of Item 7 (0.482)  falls below the ideal threshold. The other 
items (2, 3, 4, and 5) exhibit moderate correlation with the latent factor Service-
Oriented.
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For the  factor, the standardized loading of Item 8 (0.450) falls Discriminatory
below the commonly accepted threshold of 0.50. The rest of the items in the 
Discriminatory factor have strong (acceptable) loadings.

Table 2. Standardized Factor Loadings for Confirmatory Factor Analysis of the NB-CSHAP Scale

Factor Item Standardized Loadings Interpretation 

Service-oriented Item1 0.711 Strong 

Item2 0.677 Moderate 

Item3 0.523 Moderate 

Item4 0.614 Moderate 

Item5 0.630 Moderate 

Item6 0.726 Strong 

Item7 0.482 Weak 

Discriminatory Item8 0.450 Weak 

Item9 0.766 Strong 

Item10 0.838 Strong 

Item11 0.857 Strong 

Openhandedness Item12 0.476 Weak 

Item13 0.745 Strong 

Item14 0.742 Strong 

Perceptiveness Item15 0.412 Weak 

Item16 0.669 Moderate 

 

The standardized loadings of Item 13 (0.745) and Item 14 (0.742) in the 
Openhandedness factor both exceed the commonly accepted threshold of 0.70, but 
the standardized loading of Item 12 (0.476) falls below the 0.50 threshold.

Finally, the factor loading of Item 15 (0.412) falls below the conventional 
threshold of 0.50, and Item 16 (0.669) has a loading within the moderate range 
(0.50–0.69).

Factor Variances and Covariances

In CFA, factor variances reflect the degree of dispersion in latent trait scores 
across respondents. Higher values indicate greater individual differences in the 
construct. As shown in Table 3, the  factor shows the highest Discriminatory
variance (0.406), indicating substantial individual differences in discriminatory 
attitudes or behaviors among nurse respondents. Meanwhile, the other factors 
show relatively lower and similar variances, ranging from 0.262 to 0.268, 
suggesting more consistent responses across individuals, possibly due to shared 
professional norms or training in healthcare settings.
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Table 3. Estimated Factor Variances for the NB-CSHAP Scale (Unstandardized Solution)

Factor Variance 

     Service-Oriented 0.265 

     Discriminatory 0.406 

     Openhandedness 0.268 

     Perceptiveness 0.262 

 

As shown in Table 4, many latent constructs of the NB-CSHAP scale reveal 
positive covariances between several latent constructs, including  Service-Oriented
and  (0.183), and  and  (0.106), Openhandedness Openhandedness Perceptiveness
while, a few constructs exhibit negative covariances, most notably between 
Service-Oriented Discriminatory and  behaviors (–0.115), and to a lesser extent 
between  and  (–0.032). Discriminatory Openhandedness

Table 4. Estimated Factor Covariances for the NB-CSHAP Scale (Unstandardized Solution)

Factors Covariance 

Service-Oriented ↔ Discriminatory -0.115 

Service-Oriented ↔ Openhandedness 0.183 

Service-Oriented ↔ Perceptiveness 0.051 

Discriminatory ↔ Openhandedness -0.032 

Discriminatory ↔ Perceptiveness 0.115 

Openhandedness ↔ Perceptiveness 0.106 

 

Validity and Reliability Measures

Tables 5 and 6 present estimated measures of reliability and validity of the NB-
CSHAP scale. The average variance extracted (AVE) is used both as a measure of 
convergent validity and construct reliability, while the composite reliability, based 
on the omega coefficient, is used to measure the internal consistency of the items 
in the scale. As shown in Table 5, the  factor demonstrates strong Discriminatory
psychometric properties, with AVE = 0.556 and CR = 0.827. The  Service-Oriented
factor shows acceptable reliability (CR = 0.819), though its AVE (0.396) falls below 
the 0.50 benchmark, indicating weak convergence.  yields Openhandedness
borderline reliability (CR = 0.698) and suboptimal AVE (0.444), which suggests the 
need for item refinement. The  factor exhibits the weakest Perceptiveness
performance, with AVE = 0.309 and CR = 0.459, suggesting poor item coherence 
and insufficient construct representation. 

Table 5. Convergent validity and composite reliability of the NB-CSHAP scale

Factors 

Average Variance  
Extracted (AVE) 

Composite  
Reliability (CR) 

Value Interpretation Value Interpretation 

Service-Oriented 0.396 Weak 0.819 Acceptable 

Discriminatory 0.556 Acceptable 0.827 Acceptable 

Openhandedness 0.444 Weak 0.698 (Borderline) acceptable 

Perceptiveness 0.309 Weak 0.459 Low 
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Discriminant validity ensures that measures of different constructs are unique 
and do not significantly overlap. A value less than 0.85 indicates discriminant 
validity. In this study, the Heterotrait-Monotrait Ratio of Correlations (HTMT) was 
computed as a measure of discriminant validity. The HTMT values between all 
latent factors are presented in Table 6. All HTMT values are below the threshold, 
suggesting the NB-CSAHP scale achieves discriminant validity. The highest HTMT 
value was observed between  and  (0.656), and Service-Oriented Openhandedness
the lowest HTMT value was found between  and  Discriminatory Openhandedness
(0.156). 

Table 6. Heterotrait-Monotrait Ratio of Correlations (HTMT) of the factor structure of the NB-CSHAP 
scale

Factors HTMT Interpretation 

Service-Oriented ↔ Discriminatory 0.326 Discriminant validity is established 

Service-Oriented ↔ Openhandedness 0.656 Discriminant validity is established 

Service-Oriented ↔ Perceptiveness 0.219 Discriminant validity is established 

Discriminatory ↔ Openhandedness 0.156 Discriminant validity is established 

Discriminatory ↔ Perceptiveness 0.525 Discriminant validity is established 

Openhandedness ↔ Perceptiveness 0.474 Discriminant validity is established 

 

DISCUSSION

The model fit indices  obtained from the CFA of the NB-CSHAP scale suggest 
that the four-factor structure of the scale reproduces the observed data 
reasonably well. The acceptable CFI value suggests that the model fits the data  
reasonably well, though not perfectly. It meets the minimum threshold for 
acceptability, but further refinement could improve the scale. The RMSEA and 
SRMR values further support these findings, as both are within the acceptable 
range. Although the TLI falls slightly below the conventional cutoff of 0.90, 
indicating a marginal fit, it suggests that the scale may benefit from refinement or 
simplification (Hair et al., 2022; Kline, 2023; S & Mohanasundaram, 2024). Given 
the strong performance of the other indices (CFI, RMSEA, SRMR), minor but 
theoretically sound adjustments, such as rephrasing or rewording a few items or 
the addition of items to some of the constructs, can be made to push the TLI above 
0.90. In a general sense, the CFA provides sufficient evidence to support the 
validity and structure of the NB-CSHAP Scale.

In CFA, standardized factor loadings reflect the strength of the relationship 
between each observed item and its underlying latent construct. These loadings 
are analogous to correlation coefficients and range from –1 to +1. Higher values 
indicate that an item is a strong indicator of the latent factor it is intended to 
measure. In other words, those items are statistically and conceptually aligned 
with the factor they're intended to measure.

Items with loadings above the commonly accepted threshold of 0.70 share a 
high proportion of variance with their corresponding latent construct. In other 
words, they are strong indicators of the construct, and they contribute 
meaningfully to the internal consistency and conceptual clarity of the scale. These 
high item loadings support convergent validity, internal consistency, and suggest 
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psychometric strength of the scale. Examples of these items are Items 1 and 6 of 
the  construct, Items 9, 10, and 11 of the  factor, and Service-Oriented Discriminatory
Items 13 and 14 of the  latent construct. Meanwhile, items with Openhandedness
standardized loadings below 0.5 have weaker alignment with the latent construct 
(Items 7, 8, 12, and 15). These items may not be capturing the intended behavior 
effectively, which could be attributed to ambiguous or culturally sensitive wording, 
overlap with other constructs, or low variability in responses. These can be 
rephrased or reworded to improve their correlation with the latent construct 
(DeVellis & Thorpe, 2022; Gurung et al., 2025). The other items on the scale, such as 
Items 2, 3, 4, and 5 on the latent factor Service-Oriented, and Item 16 on 
Perceptiveness factor, which exhibit a moderate loading   can also be refined for 
retention.

Latent construct with high factor variance means that individual responses to 
the indicator items of this construct are substantially different. High factor 
variance suggests the construct's sensitivity and relevance in capturing behavioral 
diversity, especially in stigma-sensitive contexts. The Discriminatory factor of the 
NB-CSHAP scale showed the highest variance among the four factors, indicating 
that nurse respondents show largely varying discriminatory behavior. As outlined 
by DeVellis & Thorpe (2022) and Kline (2023), the observed factor variances reflect 
meaningful individual differences in latent traits, supporting the NB-CSHAP scale's 
sensitivity to behavioral diversity in stigma-sensitive healthcare contexts. This is 
further supported by the study of Pearl et al. (2024), which highlights that stigma-
sensitive instruments benefit from multidimensional modeling and context-
specific validation. The NB-CSHAP scale similarly reflects behavioral diversity in 
healthcare interactions, supported by its factor-level dispersion and discriminant 
structure.

Meanwhile, the other factors Service-Oriented, Openhandedness, and 
Perceptiveness show relatively lower variance suggesting more consistent   
responses across individuals, possibly due to shared professional norms or training 
in healthcare settings. A low factor variance means that the true scores of 
individuals on the NB-CSHAP construct are clustered closely together. It suggests 
that there is not much variation in the underlying trait being measured within the 
sample. Furthermore, the factor with low variance is doing a poor job of 
discriminating among individuals; that is, it cannot effectively tell one person apart 
from another on the trait. These factor variances align with recent validation studies 
of health-related instruments. For example, Wang et al., (2025) reported explained 
variances between 12.4% and 26.7% across factors in the Health Promotion 
Literacy Scale, interpreting these as evidence of construct differentiation without 
excessive heterogeneity. Similarly, Loureiro et al. (2025) found moderate latent 
dispersion across the emotional, psychological, and social well-being domains in 
the Mental Health Continuum-Short Form, supporting its multidimensional 
structure. Baharum et al. (2023) also emphasized balanced latent variability in their 
second-order CFA of the Newly Employed Nurses Adaptation Questionnaire 
(NENA-q) model, noting that moderate factor-level dispersion was appropriate for 
adaptation-related traits in newly employed nurses. Taken together, these findings 
reinforce the interpretability and structural coherence of the NB-CSHAP scale, 
particularly in stigma-sensitive healthcare contexts where behavioral diversity 
must be captured without compromising psychometric stability.  
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Factor covariances reflect shared variance between latent traits and should be 
interpreted in light of theoretical expectations. In addition, Kline (2023) notes that 
moderate covariances support discriminant validity while acknowledging 
conceptual proximity. This interpretation is reinforced by Wang et al. (2025), who 
validated the Health Promotion Literacy Scale and reported moderate inter-factor 
covariances between domains such as Social Interaction and Personal Growth, 
concluding that these relationships reflect coherent but multidimensional 
behavioral patterns. In the context of NB-CSHAP, the observed covariances 
confirm the scale's ability to capture nuanced service behaviors in stigma-
sensitive healthcare settings, where traits such as generosity and perceptiveness 
may reinforce, but not duplicate, compassionate care. 

Many of the factors of the NB-CSHAP scale have positive covariances. A 
positive covariance means that as the values of one factor increase, the values of 
the other factor also increase. The largest positive covariance is 0.183 for Service-
Oriented and Openhandedness. When an individual scores high on the latent trait 
of Service-Oriented, they tend to also score high on the latent trait of 
Openhandedness. Conversely, those who score ow on Service-Oriented tend to l
score ow on Openhandedness.l

The negative covariance, say between Service-Oriented and Discriminatory 
constructs, indicates inverse relationships. This means that as compassionate, 
service-oriented behaviors increase, discriminatory tendencies tend to decrease, 
which is an interpretation consistent with theoretical expectations of behavioral 
polarity in stigma-sensitive healthcare contexts. DeVellis  Thorpe (2022) and
emphasize that negative covariances between latent variables reflect theoretical 
opposition and support discriminant validity, particularly when constructs are 
expected to diverge in practice. Kline (2023) similarly notes that such covariances 
indicate not only construct distinctiveness but also behavioral tension. This 
interpretation is further supported by Pearl et al. (2024), who reported negative 
covariances between  and  in the Internalized Stigma Resistance Self-Devaluation
Health-Related Stigma (I HEARTS) scale, concluding that these patterns reflect ‐
meaningful divergence in internalized stigma responses. In the NB-CSHAP 
framework, the presence of negative covariances reinforces the scale's ability to 
differentiate inclusive service behaviors from exclusionary attitudes, affirming its 
structural validity and relevance in equity-focused healthcare research. 

In terms of validity and reliability, the NB-CSHAP scale shows generally 
acceptable validity and reliability. For instance, the AVE and CR values of the 
Discriminatory factor exceed the recommended thresholds for convergent validity 
and internal consistency. This implies that the  factor demonstrates Discriminatory
robust internal consistency and convergent validity, affirming its structural 
integrity and relevance in stigma-sensitive contexts. The composite reliability of  
the  factor suggests acceptable reliability, though its average  Service-Oriented
variance explained falls below the 0.50 benchmark, indicating weak convergence. 
This means that, while the construct is reliable, it shows limited convergence, 
which may reflect item-level dispersion or conceptual breadth. These results align 
with findings from Wang et al. (2025), who reported similar AVE–CR discrepancies 
in their validation of the Health Promotion Literacy Scale, interpreting them as 
indicators of behavioral nuance rather than measurement failure. 
Openhandedness yields borderline reliability and suboptimal AVE, suggesting the 
need for refinement of items. The low value of AVE and CR for the  Perceptiveness
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factor suggests poor item coherence and insufficient construct representation. 
This could point to potential conceptual ambiguity or insufficient item saturation. 
Adding more items to the  construct may increase its reliability and Perceptiveness
validity. As Rogers (2024) pointed out, reporting AVE and CR together provides a 
more nuanced view of construct quality, allowing researchers to distinguish 
between internal consistency and convergent strength. These findings suggest 
that while the NB-CSHAP scale addresses both supportive and harmful behaviors, 
further refinement, particularly of the  items, is needed to improve Perceptiveness
psychometric robustness.

The discriminant validity of the NB-CSHAP scale, as reflected by the HTMT 
values, is below the threshold of 0.85, suggesting satisfactory discriminant 
validity. In other words, the constructs are distinct or non-redundant. The highest 
HTMT value was observed between  and , which Service-Oriented Openhandedness
may reflect behavioral synergy in compassionate care, an interpretation supported 
by Wang et al. (2025), who reported similar HTMT values between social 
interaction and personal growth in their health promotion literacy scale. The 
lowest HTMT between  and  affirms a strong Discriminatory Open-handedness
empirical separation between inclusive and exclusionary behaviors, which 
reinforces the theoretical and empirical distinction between inclusive and 
exclusionary behaviors. This result aligns with Pearl et al. (2024), who found 
negative or low HTMT values between stigma resistance and self-devaluation in 
the I-HEARTS scale and interpreted them as indicators of behavioral polarity in 
stigma-sensitive contexts. Overall, the HTMT values confirm the structural 
integrity of the NB-CSHAP scale and its ability to differentiate nuanced service 
behaviors in healthcare settings.

A primary limitation of the study relates to the psychometric validation of the 
NB-CSHAP scale. Ideally, the Exploratory Factor Analysis (EFA) and CFA phases 
should be conducted on two independent, temporally distinct samples to 
rigorously validate the factor structure of the scale and ensure its generalizability 

Due to practical constraints on data collection and resource (Brown, 2015). 
availability, this study employed the same dataset (N=400) that was used in the 
EFA by a 5-fold cross-validation procedure  De Los Santos et al. (2022). However, 
was implemented to evaluate the stability and generalizability of the factor 
structure. 

CONCLUSION

The findings of this study provide strong support for the four-factor structure of 
the NB-CSHAP scale, establishing its utility as a psychometrically sound instrument 
for assessing nurses' behaviors toward confirmed and suspected HIV/AIDS 
patients. The overall model demonstrates acceptable fit, with theoretically coherent 
factor covariances and satisfactory discriminant validity, confirming the scale's 
capacity to distinguish between inclusive and discriminatory service behaviors. The 
Discriminatory construct shows the most robust performance, while Service-
Oriented and Openhandedness factors reflects acceptable reliability with weaker 
convergence. Perceptiveness emerges as the least stable domain, indicating the 
need for item refinement and possible expansion to better capture empathy-related 
behaviors.



Taken together, these results highlight the NB-CSHAP as a contextually 
grounded tool that extends existing measurement approaches by shifting focus 
from attitudes to observable clinical behaviors. Its multidimensional framework 
offers a means to evaluate stigma-sensitive practice, monitor institutional 
performance, and inform targeted interventions in healthcare systems where HIV 
stigma remains a persistent barrier to care. Although further refinement is 
warranted, particularly in domains with weaker reliability, the scale provides a solid 
foundation for future applications in research, training, and policy development 
aimed at fostering compassionate and equitable HIV services.
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