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Resting-state functional magnetic resonance imaging data preprocessing
In this study, preprocessing of structural (T1-weighted) and functional (resting-state fMRI) imaging data for all subjects was performed using the DPABI v6.1 toolbox (Yan et al., 2016) within the MATLAB (R2016b, The MathWorks, Inc., Natick, MA, USA) environment.
The DPABI toolbox was used to batch convert the original IMA format MRI data into NIfTI format while preserving the spatial information of each dataset to ensure that the original geometry of the data was unaffected. To ensure consistency and efficiency in subsequent processing, all data underwent standardized preprocessing steps.
In the initial data processing phase, the first 10 volumes were discarded to allow for magnetic field stabilization and subject adaptation. Slice timing correction was then performed, utilizing an interleaved acquisition pattern with ascending interslice order, where the reference time point was set to the temporal midpoint of the acquisition, and the repetition time (TR) was set to 750 ms. This procedure removed the temporal offset between slices. Head motion correction was performed using a rigid-body 6-parameter model to realign all functional images to the first volume (Power et al., 2012; Power et al., 2013). Subsequently, individual T1 structural images were co-registered to the motion-corrected mean functional image to ensure spatial alignment between the two modalities. All motion parameters (translation and rotation) were recorded for subsequent nuisance regression.
Regarding structural image processing, the T1 structural images were segmented into gray matter (GM), white matter (WM), and cerebrospinal fluid (CSF) using the New Segment function in DPABI. Nonlinear spatial normalization was then performed using the DARTEL algorithm (Ashburner, 2007) implemented in DPABI/SPM, based on the segmented gray matter images. This procedure normalized both the individual structural and functional images to the Montreal Neurological Institute (MNI) standard space (using the ICBM152 nonlinear asymmetric template). During this process, the functional data were resampled to an isotropic resolution of 3×3×3 mm³.
The later stages of data processing included spatial smoothing, nuisance regression, and band-pass filtering. To enhance the signal-to-noise ratio (SNR), the normalized functional images were spatially smoothed using a Gaussian kernel with a full width at half maximum (FWHM) of 4 mm. Furthermore, to minimize the effects of physiological noise and other confounding variables, nuisance regression was performed. The regressors included the 24 motion parameters (Friston 24-parameter model), the mean signals from white matter and cerebrospinal fluid regions, the global signal, which was included to mitigate physiological noise (Fox et al., 2009), as well as linear and quadratic trends. For temporal filtering, a band-pass filter (0.01-0.10 Hz) was applied to remove low-frequency drift and high-frequency noise.
In addition to the preprocessing steps, we implemented rigorous quality control (QC) procedures. Using the QC module in DPABI, we visually inspected the raw functional and structural images for each subject to identify any potential artifacts, such as severe distortions or signal loss. The accuracy of spatial normalization was verified by visually comparing each subject's standardized T1 images and mean functional images with the MNI template. For head motion assessment, framewise displacement (FD) was calculated for each participant using the Jenkinson formula (Jenkinson et al., 2002). Subjects with a mean FD exceeding 0.25 mm were excluded from further analysis. The Friston 24-parameter model was included as covariates in the nuisance regression to further eliminate the effects of motion artifacts.
Finally, all preprocessed data were in standard MNI space, ensuring spatial consistency across subjects and providing a reliable foundation for subsequent group-level analyses.
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Supplemental Tables and Figures
Table S1. Comparison of trauma across different diagnoses
	Contingency Table

	
	trauma group
	

	[bookmark: _Hlk225526309]Diagnosis
	adult trauma only
	childhood trauma only
	both
	total

	PTSD
	11 (61.1%)
	0 (0.0%)
	7 (38.9%)
	18

	CTSD
	3 (15.0%)
	15 (75.0%)
	2 (10.0%)
	20

	total
	14
	15
	9
	38



	Post Hoc Test (Standardized Residuals)

	
	trauma group

	Diagnosis
	adult trauma only
	childhood trauma only
	both

	PTSD
	2.94
	-4.72
	2.09

	CPTSD
	-2.94
	4.72
	-2.09


 

Table S2. Detailed Results of Games-Howell Post-hoc Tests for Clinical Scales (Mean Difference and p-values)
	Measure
	Comparison (I vs. J)
	Mean Difference (I-J)
	p

	HAMD
	PTSD vs. HC
	15.8
	＜.001

	
	CPTSD vs. HC
	13.7
	＜.001

	
	PTSD vs. CPTSD
	2.06
	0.551

	HAMA
	PTSD vs. HC
	23.1
	＜.001

	
	CPTSD vs. HC
	20.3
	＜.001

	
	PTSD vs. CPTSD
	2.77
	0.549

	SSS-8
	PTSD vs. HC
	16.2
	＜.001

	
	CPTSD vs. HC
	14.5
	＜.001

	
	PTSD vs. CPTSD
	1.67
	0.736

	CTQ
	PTSD vs. HC
	27.6
	＜.001

	
	CPTSD vs. HC
	32
	＜.001

	
	PTSD vs. CPTSD
	-4.45
	0.783


HC, Healthy Control; PTSD, Post-traumatic Stress Disorder; CPTSD, Complex PTSD; HAMD, Hamilton Depression Rating Scale; HAMA, Hamilton Anxiety Rating Scale; SSS, Somatic Self-rating Scale; CTQ, Childhood Trauma Questionnaire.
Table S3. Comparisons of clinical scores among the three groups (M ± SD)
	
	PTSD (n=18)
	CPTSD (n=20)
	HC (n=20)
	F/T(df)
	P

	HAMD
	18.1±5.99
	16±6.07
	2.3±1.53
	98.5(2,26.6)
	＜.001

	HAMA
	24.2±8.39
	21.4±7.76
	1.1±2.47
	113.6(2,27.6)
	＜.001

	SSS-8
	19.2±6.71
	17.6±7.05
	3.05±2.98
	68.3(2,30.4)
	＜.001

	CAPS-5
	49.9±7.3
	48.5±8.45
	-
	0.0279(36)
	0.978

	[bookmark: OLE_LINK20]ITQ-DSO
	7.94±2.83
	17.8±2.53
	-
	-11.372(36)
	＜.001

	CTQ
	55.5±23
	60±17.2
	27.9±2.72
	44.7(2,24.8)
	＜.001


The mean scores and standard deviations on five clinical scales across the three groups are presented in this table. The CAPS-5 was only administered to the PTSD and CPTSD groups, so an independent-samples t-test was conducted for this measure. One-way ANOVA was performed for the remaining scales across all three groups. Please see the Table S1 for the post-hoc test results. PTSD, Post-Traumatic Stress Disorder; CPTSD, Complex Post-Traumatic Stress Disorder; HC, Healthy Control; HAMD, Hamilton Depression Rating Scale; HAMA, Hamilton Anxiety Rating Scale; SSS, Somatic Self-rating Scale; CAPS-5, Clinician-Administered PTSD Scale for DSM-5; ITQ-DSO, International Trauma Questionnaire - Disturbances in Self-Organization Subscale; CTQ, Childhood Trauma Questionnaire.
[bookmark: _Hlk208416122]Table S4. Detailed Results of Tukey's HSD Post-hoc Tests for ALFF in Significant Clusters
	Cluster ID
	Comparison (I vs. J)
	Mean Difference (I-J)
	p
	Cohen’d
	95% CI

	
	
	
	
	
	Lower
	Upper

	1
	HC vs. PTSD
	-0.186
	0.338
	-0.506
	-1.23
	0.216

	
	HC vs. CPTSD
	-0.537
	＜.001
	-1.463
	-2.17
	-0.751

	
	PTSD vs. CPTSD
	-0.351
	0.021
	-0.957
	-1.68
	-0.283

	2
	HC vs. PTSD
	-0.427
	0.340
	-0.504
	-1.226
	0.218

	
	HC vs. CPTSD
	0.673
	0.046
	0.794
	0.125
	1.462

	
	PTSD vs. CPTSD
	1.1
	0.001
	1.298
	0.558
	2.038

	3
	HC vs. PTSD
	-0.001
	0.999
	-0.018
	-0.733
	0.696

	
	HC vs. CPTSD
	-0.097
	0.001
	-1.2155
	-1.909
	-0.522

	
	PTSD vs. CPTSD
	-0.095
	0.003
	-1.1972
	-1.930
	-0.464

	4
	HC vs. PTSD
	-0.206
	0.380
	-0.477
	-1.20
	0.244

	
	HC vs. CPTSD
	-0.607
	＜.001
	-1.407
	-2.110
	-0.699

	
	PTSD vs. CPTSD
	-0.401
	0.026
	-0.930
	-1.650
	-0.212

	5
	HC vs. PTSD
	-0.182
	0.008
	-1.112
	-1.860
	-0.364

	
	HC vs. CPTSD
	-0.044
	0.690
	-0.267
	-0.919
	0.385

	
	PTSD vs. CPTSD
	0.138
	0.046
	0.845
	0.132
	1.559

	6
	HC vs. PTSD
	0.069
	0.030
	0.935
	0.196
	1.673

	
	HC vs. CPTSD
	-0.051
	0.095
	-0.688
	-1.352
	-0.024

	
	PTSD vs. CPTSD
	-0.121
	＜.001
	-1.623
	-2.388
	-0.858

	7
	HC vs. PTSD
	-0.001
	0.999
	-0.011
	-0.726
	0.704

	
	HC vs. CPTSD
	0.162
	＜.001
	1.506
	0.791
	2.221

	
	PTSD vs. CPTSD
	0.164
	＜.001
	1.517
	0.761
	2.273

	8
	HC vs. PTSD
	-0.160
	0.112
	-0.727
	-1.446
	-0.008

	
	HC vs. CPTSD
	0.170
	0.053
	0.772
	0.104
	1.439

	
	PTSD vs. CPTSD
	0.329
	＜.001
	1.449
	0.801
	2.197

	9
	HC vs. PTSD
	-0.207
	＜.001
	-1.486
	-2.260
	-0.713

	
	HC vs. CPTSD
	-0.225
	＜.001
	-1.612
	-2.337
	-0.888

	
	PTSD vs. CPTSD
	-0.018
	0.929
	-0.126
	-0.820
	0.568

	10
	HC vs. PTSD
	-0.242
	0.001
	-1.338
	-2.100
	-0.575

	
	HC vs. CPTSD
	-0.230
	＜.001
	-1.273
	-1.970
	-0.575

	
	PTSD vs. CPTSD
	0.012
	0.981
	0.065
	-0.629
	0.759

	11
	HC vs. PTSD
	-0.269
	0.135
	-0.695
	-1.42
	0.027

	
	HC vs. CPTSD
	-0.497
	＜.001
	-1.282
	-1.97
	-0.598

	
	PTSD vs. CPTSD
	-0.228
	0.215
	-0.587
	-1.29
	0.116

	12
	HC vs. PTSD
	0.381
	0.001
	1.338
	0.576
	2.101

	
	HC vs. CPTSD
	0.421
	＜.001
	1.478
	0.783
	2.173

	
	PTSD vs. CPTSD
	0.039
	0.914
	0.140
	-0.554
	0.834

	13
	HC vs. PTSD
	0.411
	0.001
	1.336
	0.621
	2.051

	
	HC vs. CPTSD
	0.335
	0.004
	1.088
	0.438
	1.738

	
	PTSD vs. CPTSD
	-0.076
	0.754
	-0.248
	-0.943
	0.447

	14
	HC vs. PTSD
	0.215
	＜.001
	1.480
	0.745
	2.215

	
	HC vs. CPTSD
	0.217
	＜.001
	1.495
	0.823
	2.168

	
	PTSD vs. CPTSD
	0.002
	0.999
	0.015
	-0.678
	0.709

	15
	HC vs. PTSD
	0.191
	0.001
	1.348
	0.633
	2.060

	
	HC vs. CPTSD
	0.259
	＜.001
	1.827
	1.165
	2.490

	
	PTSD vs. CPTSD
	0.068
	0.356
	0.479
	-0.221
	1.180

	16
	HC vs. PTSD
	-0.117
	0.358
	-0.492
	-1.21
	0.229

	
	HC vs. CPTSD
	-0.260
	0.004
	-1.093
	-1.74
	-0.443

	
	PTSD vs. CPTSD
	-0.143
	0.200
	-0.601
	-1.30
	0.096


HC, Healthy Control; PTSD, Post-traumatic Stress Disorder; CPTSD, Complex PTSD.
Table S5. Detailed Results of Tukey's HSD Post-hoc Tests for FC
	Functional Connectivity Pairs
	Comparison (I vs. J)
	Mean Difference (I-J)
	p
	Cohen’d
	95% CI

	
	
	
	
	
	Lower
	Upper

	Right Caudate- Left Lingual
	HC vs. PTSD
	-0.147
	＜.001
	-1.605
	-2.39
	-0.822

	
	HC vs. CPTSD
	-0.177
	＜.001
	-1.928
	-2.68
	-1.174

	
	PTSD vs. CPTSD
	-0.029
	0.621
	-0.323
	-1.02
	0.373

	Right Supplementary Motor Area- Right
Precuneus
	HC vs. PTSD
	-0.223
	＜.001
	-2.342
	-3.195
	-1.489

	
	HC vs. CPTSD
	-0.026
	0.685
	-0.269
	-0.921
	0.382

	
	PTSD vs. CPTSD
	0.198
	＜.001
	2.072
	1.266
	2.879


HC, Healthy Control; PTSD, Post-traumatic Stress Disorder; CPTSD, Complex PTSD.



[bookmark: OLE_LINK2]Table S6. Descriptive Statistics and Independent-Samples T-Test Results for CAPS-5 Subscales in the PTSD and CPTSD Groups
	
	PTSD 
	CPTSD 
	T
	df
	P

	Re-experiencing
	13.7±2.97
	13.2±2.55
	0.584
	36
	0.563

	Avoidance
	5.72±1.45
	5.95±1.15
	-0.541
	36
	0.592

	Negative alterations in cognition and mood
	17.7±3.21
	17.4±3.57
	0.336
	36
	0.739

	Hyperarousal
	12.1±3.51
	12.7±3.41
	-0.530
	36
	0.600

	Dissociation
	2.61±2.33
	2.85±2.37
	-0.313
	36
	0.756


PTSD, Post-traumatic Stress Disorder; CPTSD, Complex PTSD; CAPS-5, Clinician-Administered PTSD Scale for DSM-5.


Figure S1. The frequency distribution of Clinical Scales
[image: ]
[bookmark: _Hlk208419890]PTSD, Post-Traumatic Stress Disorder; CPTSD, Complex Post-Traumatic Stress Disorder; HC, Healthy Control; HAMD, Hamilton Depression Rating Scale; HAMA, Hamilton Anxiety Rating Scale; SSS, Somatic Self-rating Scale; CAPS-5, Clinician-Administered PTSD Scale for DSM-5; CTQ, Childhood Trauma Questionnaire.
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