Figures, tables and additional files
Supplementary Table S1 reports the fit statistics for the candidate models; Supplementary Table S1b reports the proportions of verifiable categories and classification quality information; and Supplementary Table S1c further explains the sensitivity analysis for model selection and the rationale for adopting the primary model. Supplementary Figure S1 and Supplementary Figure S2 are used to display the z-score heatmap by profile and the OR forest plot by subdimension, respectively.
Supplementary Table S1 Fitting metrics for the Complete Set of candidate latent profile models
	Models
	Number of Classes
	AIC
	BIC
	SABIC
	Entropy
	BLRT(p)
	VLMR(p)
	Remarks

	M3
	2
	3975.2
	4060.7
	4000.3
	0.982
	<0.001
	0.006
	Giant classes/micro-classes present

	M3
	3
	3941.1
	4071.5
	3979.4
	0.976
	<0.001
	0.001
	Giant classes/micro-classes present

	M3
	1
	4049.7
	4090.1
	4061.6
	-
	-
	-
	No stratification formed

	M3
	4
	3915.5
	4090.9
	3967.1
	0.977
	0.022
	0.011
	Maximum likelihood not reproduced, including micro-classes

	M1
	6
	4009.2
	4126.1
	4043.5
	0.752
	<0.001
	0.030
	Limited explanatory power by category

	M2
	4
	4012.0
	4133.4
	4047.7
	0.789
	<0.001
	0.566
	Non-convergent solution

	M1
	5
	4038.2
	4137.2
	4067.3
	0.725
	<0.001
	0.046
	Limited explanatory power by category

	M1
	4
	4056.2
	4137.2
	4080.0
	0.689
	<0.001
	0.041
	Limited explanatory power by category

	M1
	3
	4079.6
	4142.5
	4098.1
	0.715
	<0.001
	0.039
	Final model

	M2
	3
	4062.2
	4152.1
	4088.6
	0.791
	<0.001
	0.165
	Non-convergent solution

	M2
	5
	4005.9
	4158.7
	4050.8
	0.769
	0.235
	0.914
	Non-convergent solution

	M2
	6
	3986.4
	4170.8
	4040.6
	0.751
	<0.001
	0.456
	Non-convergent solution

	M2
	2
	4135.5
	4193.9
	4152.7
	0.680
	<0.001
	<0.001
	

	M1
	2
	4151.8
	4196.8
	4165.0
	0.672
	<0.001
	<0.001
	

	M2
	1
	4486.9
	4513.9
	4494.8
	-
	-
	-
	No stratification formed

	M1
	1
	4486.9
	4513.9
	4494.8
	-
	-
	-
	No stratification formed

	M3
	5
	-
	-
	-
	0.982
	-
	-
	Not consistently reproduced

	M3
	6
	-
	-
	-
	0.718
	-
	-
	Not consistently reproduced



Note: BLRT refers to the Bootstrap Likelihood Ratio Test; VLMR refers to the Vuong-Lo-Mendell-Rubin Likelihood Ratio Test; SABIC refers to the Sample-Size-Adjusted BIC. The M3 Category 5 and Category 6 models were not consistently reproducible, and some M2 models exhibited nonpositive risk. Supplementary Table S1 reports the fit statistics for the candidate models; Supplementary Table S1b further reports verifiable minimum category proportions and AvePP information; Supplementary Table S1c presents an explanation of model selection sensitivity.
Supplementary Table S1b: Proportion of Categories and Classification Quality Information for Candidate Latent Profile Models
	Models
	Number of classes
	Minimum Category Proportion
	AvePP Range
	Classification Quality Description

	M3
	2
	<5%
	NR
	Approximately 94% of categories are either “Giant” or “Micro”; these are not used as the basis for final stratification

	M3
	3
	<5%
	NR
	Approximately 94% of categories are either “Giant” or “Micro”; these are not used as the basis for final stratification

	M3
	1
	-
	-
	No stratification was formed

	M3
	4
	<5%
	NR
	Maximum likelihood could not be reproduced, and includes “Micro” categories

	M1
	6
	NR
	NR
	The addition of categories primarily subdivides the original horizontal gradients, with limited interpretive gain

	M2
	4
	NR
	NR
	There is a risk of non-positivity; classification quality is not explained

	M1
	5
	NR
	NR
	The addition of categories primarily subdivides the original horizontal gradients, with limited interpretive gain

	M1
	4
	NR
	NR
	The addition of categories primarily subdivides the original horizontal gradients, with limited interpretive gain

	M1
	3
	9.05%
	0.820-0.895
	Final model; both the minimum category proportion and AvePP reached acceptable levels

	M2
	3
	NR
	NR
	Non-convergent solution exists; classification quality is not explained

	M2
	5
	NR
	NR
	Non-convergent solution exists; classification quality is not explained

	M2
	6
	NR
	NR
	Non-convergent solution exists; classification quality is not explained

	M2
	2
	NR
	NR
	Not selected as the final model

	M1
	2
	NR
	NR
	Insufficient category interpretation

	M2
	1
	-
	-
	No stratification formed

	M1
	1
	-
	-
	No stratification formed

	M3
	5
	-
	-
	Not consistently reproducible

	M3
	6
	-
	-
	Not consistently reproducible


Note: AvePP refers to the average posterior classification probability; NR indicates that the original output did not preserve verifiable, complete classification quality, or that the model exhibited convergence or non-positive-definite issues, and therefore is not used as a basis for selecting the final model. To avoid fabricating statistical results, this table reports only information that can be reliably verified.
Supplementary Table S1c: Model Selection Sensitivity Analysis and Rationale for Selecting the Main Model
	Sensitivity Test Subjects
	Key Findings
	Decisions on Handling

	M3 Class II through Class IV Models
	Some models exhibited low information criteria and high entropy, but their category structure consisted primarily of a “giant” category accounting for approximately 94% and several “micro” categories each accounting for less than 5%; the M3 four-category model also failed to consistently reproduce the maximum likelihood estimate. These results are more likely to reflect overparameterization, local solutions, or extreme response patterns rather than reproducible subgroups for nursing management.
	Reported as a sensitivity analysis result; not adopted as the main model.

	M3 Class V and Class VI Models
	High-complexity models failed to reproduce consistently, making it impossible to obtain a stable category structure that could be used to explain the main text.
	Not adopted as a candidate main model; described only in the supplementary materials.

	M2 Models
	After allowing intra-class variance to vary across classes, some models exhibited nonpositive risk; the VLMR for the M2 three-class model did not support superiority over adjacent low-class models, indicating insufficient interpretability stability.
	Tested as an alternative model; not adopted as the main model.

	M1 Class II Models
	With too few classes, although higher and lower levels could be distinguished, it was not possible to independently identify a low-type group with simultaneous deficiencies in all three indicators; entropy was 0.672.
	Rejected due to insufficient interpretability.

	M1 Class III Models
	Compared to the M1 two-class model, BIC decreased by 54.3, SABIC decreased by 66.9, and entropy increased from 0.672 to 0.715; the proportion of the smallest class was 9.05%, and AvePP ranged from 0.820 to 0.895, with both class proportions and management interpretability being acceptable.
	Adopted as the main model.

	M1 Class IV and Higher Models
	Although the information criteria still show some decline, this is primarily due to the further subdivision of the existing high-medium-low gradient; entropy has not improved, and the gain in nursing management interpretation from the new categories is limited.
	Not adopted as the main model.


Note: This table explains why the BIC-lowest M3 model was not mechanically selected. Model selection considers fit, class proportions, classification quality, the risk of local optima, model reproducibility, and interpretability for nursing management.
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Supplementary Figure S1 Z-score heatmap of key indicators for the three latent profiles
The heatmap illustrates the standardized deviations of different profiles relative to the sample mean.
[image: ]Supplementary Figure S2 OR forest plot for multiple logistic regression analyzing the association between sub-dimensions of humanistic care competence and latent profile membership
OR values are displayed on a logarithmic scale, with horizontal lines indicating the 95% CI; P1, P2, and P3 correspond to the high, medium, and low types, respectively. This figure is intended to further illustrate the consistency between the sub-dimensions and profile stratification and does not serve as an independent external validation.
Supplementary Table S2 Full results of multinomial logistic regression for profile membership
	Contrast
	Variables
	B
	SE
	z
	OR
	95%CI
	p-value

	High vs Moderate profile
	Educational level: Bachelor's vs Technical secondary / junior college
	0.438
	0.219
	1.996
	1.549
	1.01-2.38
	0.046

	High vs Moderate profile
	Educational level: Master’s or higher vs technical secondary / junior college
	0.575
	0.425
	1.353
	1.777
	0.77-4.08
	0.176

	High vs Moderate profile
	Night shifts: 4–6 vs ≤3 per month
	-0.987
	0.354
	-2.790
	0.373
	0.19-0.74
	0.005

	High vs Moderate profile
	Night shifts: 7–9 vs ≤3 per month
	-1.524
	0.345
	-4.414
	0.218
	0.11-0.43
	< 0.001

	High vs Moderate profile
	Night shifts: >9 vs ≤3 per month
	-0.296
	0.685
	-0.433
	0.744
	0.19-2.85
	0.665

	High vs Moderate profile
	Monthly income: 5001–6000 CNY vs ≤5000 CNY
	0.505
	0.232
	2.182
	1.657
	1.05-2.61
	0.029

	High vs Moderate profile
	Monthly income: >6000 CNY vs ≤5000 CNY
	1.310
	0.267
	4.909
	3.707
	2.20-6.26
	< 0.001

	High vs Moderate profile
	Training: No vs Yes (humanistic care)
	-0.431
	0.208
	-2.075
	0.650
	0.43-0.98
	0.038

	Low vs Moderate profile
	Educational level: Bachelor's vs Technical secondary / junior college
	-0.023
	0.346
	-0.066
	0.977
	0.50-1.93
	0.947

	Low vs Moderate profile
	Educational level: Master’s or higher vs Technical secondary / junior college
	0.493
	0.623
	0.792
	1.638
	0.48-5.55
	0.428

	Low vs Moderate profile
	Night shifts: 4-6 vs ≤3 per month
	-0.179
	0.698
	-0.256
	0.836
	0.21-3.28
	0.798

	Low vs Moderate profile
	Night shifts: 7-9 vs ≤3 per month
	-0.031
	0.662
	-0.047
	0.970
	0.27-3.55
	0.963

	Low vs Moderate profile
	Night shifts: >9 vs ≤3 per month
	2.183
	0.839
	2.602
	8.870
	1.71-45.90
	0.009

	Low vs Moderate profile
	Monthly income: 5001–6000 CNY vs ≤5000 CNY
	0.105
	0.362
	0.290
	1.111
	0.55-2.26
	0.772

	Low vs Moderate profile
	Monthly income: >6000 CNY vs ≤5000 CNY
	0.094
	0.493
	0.191
	1.099
	0.42-2.89
	0.848

	Low vs Moderate profile
	Training: No vs Yes (humanistic care)
	-0.103
	0.318
	-0.324
	0.902
	0.48-1.68
	0.746


Note: The moderate profile served as the reference group. Independent variables included educational level, night shift frequency, monthly income, and humanistic care training.
Supplementary Table S3 Univariate analysis of differences in humanistic caring ability across demographic and work-related characteristics
	Variable
	Category
	n
	M±SD
	Statistic
	p-value

	Gender
	Male
	61
	4.29±0.92
	t = -0.35
	0.730

	
	Female
	602
	4.33±0.97
	
	

	Employment Types
	Permanent Staff
	195
	4.20±0.93
	t = -2.18
	0.030

	
	Contract Employment
	468
	4.38±0.97
	
	

	Received training in humanistic care
	Yes
	389
	4.56±0.91
	t = 7.63
	＜0.001

	
	No
	274
	4.00±0.94
	
	

	Age
	18~25
	48
	4.26±1.00
	F = 1.23
	0.293

	
	26~30
	225
	4.37±1.03
	
	

	
	31~40
	225
	4.28±0.97
	
	

	
	41~50
	119
	4.43±0.85
	
	

	
	51~60
	41
	4.09±0.82
	
	

	
	＞60
	5
	4.70±0.31
	
	

	Education Background
	Vocational High School
	11
	3.34±1.52
	F = 24.61
	＜0.001

	
	Junior College
	273
	4.05±0.88
	
	

	
	Undergraduate
	335
	4.49±0.86
	
	

	
	Master's degree or higher
	44
	5.02±1.25
	
	

	Professional Title
	Nurse
	125
	4.39±0.99
	F = 0.46
	0.710

	
	Nurse Practitioner
	275
	4.34±0.98
	
	

	
	Senior Nurse Practitioner
	215
	4.27±0.92
	
	

	
	Associate Chief Nurse or higher
	48
	4.29±0.99
	
	

	Years of Clinical Experience
	≤3 years
	151
	4.31±0.98
	F = 1.14
	0.335

	
	3-5 years
	124
	4.41±1.05
	
	

	
	6-10 years
	141
	4.22±0.95
	
	

	
	11-15 years
	93
	4.37±1.04
	
	

	
	16-20 years
	72
	4.32±0.87
	
	

	
	21-25 years
	40
	4.36±0.82
	
	

	
	26-30 years
	28
	4.13±0.76
	
	

	
	＞30年years
	14
	4.83±0.64
	
	

	Hospital Grade
	Class A Tertiary Hospital
	330
	4.33±0.97
	F = 0.15
	0.963

	
	Class B Tertiary Hospital
	118
	4.37±0.92
	
	

	
	Class A Secondary Hospital
	131
	4.28±1.01
	
	

	
	Class B Secondary Hospital
	35
	4.29±0.92
	
	

	
	Primary Hospital / Community Health Service Center
	49
	4.33±0.96
	
	

	Clinical Department
	Internal Medicine (e.g., cardiology, respiratory medicine, gastroenterology, etc.)
	163
	4.31±0.88
	F = 2.20
	0.032

	
	Surgery (e.g., general surgery, orthopedics, neurosurgery, etc.)
	154
	4.36±1.01
	
	

	
	Obstetrics and Gynecology
	48
	4.40±0.85
	
	

	
	Pediatrics
	45
	4.44±0.86
	
	

	
	Emergency Department
	55
	4.67±1.10
	
	

	
	Intensive Care Unit (ICU)
	61
	4.07±1.01
	
	

	
	Operating Room
	62
	4.14±0.94
	
	

	
	Outpatient Department
	75
	4.28±0.95
	
	

	Monthly night shift frequency
	≤ 3 times
	62
	5.09±1.10
	F = 35.71
	<0.001

	
	4–6 times
	276
	4.53±0.81
	
	

	
	7–9 times
	305
	4.05±0.89
	
	

	
	>9 times
	20
	3.46±1.28
	
	

	Monthly income (CNY)
	≤4000
	141
	3.70±0.88
	F = 29.09
	＜0.001

	
	4001–5000
	169
	4.21±0.79
	
	

	
	5001-6000
	219
	4.42±0.80
	
	

	
	6001-7000
	70
	4.87±0.90
	
	

	
	7001-8000
	34
	4.83±1.20
	
	

	
	8001-10000
	26
	5.32±1.05
	
	

	
	＞10000
	4
	6.18±0.16
	
	


Note: This table is derived from a supplementary analysis by the Variable Center and is used to describe univariate differences in humanistic caring ability across various demographic and occupational characteristics; the results are not intended to serve as a basis for causal explanations.
Supplementary Table S4: Complete Results of the χ² Tests for Cross-sectional Association with Demographic and Occupational Variables
	Variable
	χ²
	df
	p-value
	Cramer’s V

	Education background
	86.231
	6
	< 0.001
	0.255

	Night shift frequency
	85.245
	6
	< 0.001
	0.254

	Monthly income
	88.523
	12
	< 0.001
	0.258

	Humanistic care training
	31.456
	2
	< 0.001
	0.218

	Clinical department
	22.236
	14
	0.074
	0.129

	Years of clinical experience
	20.121
	14
	0.126
	0.123

	Age
	11.609
	10
	0.312
	0.094

	Professional title
	6.790
	6
	0.341
	0.072

	Hospital grade
	8.357
	8
	0.399
	0.079

	Employment types
	1.728
	2
	0.422
	0.051

	Gender
	1.595
	2
	0.450
	0.049
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Heatmap of Facet Mean Scores (z-score Deviations from the Overall Mean)
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Multinomial Logistic Regression OR Forest Plot
(Outcome Variable Predicted: Profile Membership)
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