Additional file 1: Supplementary material
Supplementary Table S1. Symptom terms and node labels
	No.
	Full symptom term
	Short node/figure label
	Clarification
	Domain

	1
	Fatigue
	Fatigue
	No change.
	Physical (PHYS)

	2
	Sleep disturbance
	Sleep disturbance
	Acceptable umbrella term for sleepiness/insomnia/nightmares.
	Physical (PHYS)

	3
	Memory loss/forgetfulness
	Memory loss
	Use short label in figures if space is limited.
	Physical (PHYS)

	4
	Dizziness
	Dizziness
	No change.
	Physical (PHYS)

	5
	Slowed reaction
	Slow reaction
	Avoid “Slow react” in polished manuscript text.
	Physical (PHYS)

	6
	Appetite loss
	Appetite loss
	No change.
	Physical (PHYS)

	7
	Little interest in doing things
	Little interest in doing things
	No change.
	Physical (PHYS)

	8
	Feeling down/depressed/hopeless
	Feeling down
	Full term for tables; short node label for figures.
	Physical (PHYS)

	9
	Muscle/joint ache
	Muscle/joint ache
	Aligns with BMC reference.
	Physical (PHYS)

	10
	Rash/itching
	Rash/itching
	Use rash only if matching the original published scale exactly.
	Physical (PHYS)

	11
	Difficulty concentrating
	Difficulty concentrating
	More idiomatic than “Having difficulty in concentrating”.
	Physical (PHYS)

	12
	Fever/chills/night sweats
	Fever/chills/night sweats
	Do not reduce to fever if chills/night sweats are included.
	Physical (PHYS)

	13
	Weight loss/wasting
	Weight loss/wasting
	More faithful than weight loss alone.
	Physical (PHYS)

	14
	Cough
	Cough
	No change.
	Physical (PHYS)

	15
	Hair loss
	Hair loss
	No change.
	Physical (PHYS)

	16
	Blurred vision
	Vision blur
	Use blurred vision in text; Vision blur may be kept as figure label.
	Physical (PHYS)

	17
	Feeling nervous/anxious
	Feeling nervous/anxious
	No change.
	Physical (PHYS)

	18
	Bloating/abdominal pain/diarrhea
	Bloating/abdominal pain/diarrhea
	Avoid translating this item as diarrhea only.
	Physical (PHYS)

	19
	Hand/foot numbness or pain
	Hand/foot numbness or pain
	More accurate than hand/foot pain.
	Cognitive (COGS)

	20
	Low sex drive
	Low sex drive
	No change.
	Cognitive (COGS)

	21
	Uncontrollable worrying
	Uncontrollable worrying
	Matches the BMC reference wording.
	Cognitive (COGS)

	22
	Headache
	Headache
	No change.
	Cognitive (COGS)

	23
	Nausea/vomiting
	Nausea/vomiting
	More idiomatic than Nausea/vomit.
	Cognitive (COGS)

	24
	Difficulty understanding/reasoning
	Difficulty understanding/reasoning
	More faithful to the Chinese item.
	Psychological (PSYS)

	25
	Becoming confused
	Becoming confused
	Use this instead of the less idiomatic “Becoming confusing”.
	Psychological (PSYS)

	26
	Mouth ulcer/white patches
	Mouth ulcer/white patches
	Do not reduce to mouth ulcer if white patches are included.
	Psychological (PSYS)

	27
	Weight gain/fat accumulation (lipodystrophy)
	Lipodystrophy
	Full term in tables; lipodystrophy acceptable as short node label.
	Psychological (PSYS)


Note. Full terms are used in the manuscript and tables; shortened labels are used only where figure space is limited.
Supplementary Table S2A. Case-dropping stability of bridge strength
	Cases dropped
	Retained n
	Valid resamples
	Mean correlation
	5th percentile
	P(r >= 0.70)
	Meets CS criterion

	10%
	426
	125
	0.991
	0.987
	1.000
	Yes

	20%
	379
	125
	0.981
	0.967
	1.000
	Yes

	30%
	331
	125
	0.970
	0.950
	1.000
	Yes

	40%
	284
	125
	0.959
	0.933
	1.000
	Yes

	50%
	237
	125
	0.943
	0.907
	1.000
	Yes

	60%
	189
	125
	0.923
	0.879
	1.000
	Yes

	70%
	142
	125
	0.898
	0.835
	1.000
	Yes

	75%
	118
	125
	0.879
	0.813
	1.000
	Yes


Note. The bridge-strength correlation-stability coefficient was 0.75. The CS criterion required at least 95% of resamples to correlate ≥0.70 with the original bridge-strength vector.
Supplementary Table S2B. Nonparametric bootstrap distribution of bridge strength
	Rank
	Symptom (domain)
	Original bridge strength
	Bootstrap mean (95% interval)
	P(top 3)
	P(top 10)

	1
	Uncontrollable worrying (PSYS)
	0.777
	0.794 (0.639, 0.969)
	0.998
	1.000

	2
	Little interest in doing things (PSYS)
	0.620
	0.644 (0.461, 0.842)
	0.864
	1.000

	3
	Difficulty concentrating (COGS)
	0.483
	0.486 (0.317, 0.663)
	0.227
	0.989

	4
	Becoming confused (COGS)
	0.470
	0.505 (0.343, 0.686)
	0.288
	0.997

	5
	Feeling down/depressed/hopeless (PSYS)
	0.461
	0.503 (0.347, 0.684)
	0.252
	0.999

	6
	Difficulty understanding/reasoning (COGS)
	0.434
	0.497 (0.317, 0.731)
	0.252
	0.991

	7
	Feeling nervous/anxious (PSYS)
	0.400
	0.443 (0.279, 0.617)
	0.094
	0.968

	8
	Memory loss/forgetfulness (COGS)
	0.293
	0.339 (0.173, 0.523)
	0.014
	0.737

	9
	Slowed reaction (COGS)
	0.292
	0.350 (0.187, 0.518)
	0.011
	0.785

	10
	Weight loss/wasting (PHYS)
	0.265
	0.271 (0.131, 0.416)
	0.000
	0.425

	11
	Hair loss (PHYS)
	0.252
	0.255 (0.124, 0.400)
	0.000
	0.322

	12
	Appetite loss (PHYS)
	0.237
	0.251 (0.122, 0.411)
	0.000
	0.305

	13
	Low sex drive (PHYS)
	0.221
	0.241 (0.093, 0.391)
	0.000
	0.274

	14
	Fatigue (PHYS)
	0.205
	0.204 (0.086, 0.327)
	0.000
	0.076

	15
	Sleep disturbance (PHYS)
	0.196
	0.203 (0.089, 0.319)
	0.000
	0.079

	16
	Muscle/joint ache (PHYS)
	0.132
	0.128 (0.024, 0.266)
	0.000
	0.013

	17
	Dizziness (PHYS)
	0.100
	0.109 (0.020, 0.219)
	0.000
	0.000

	18
	Headache (PHYS)
	0.100
	0.118 (0.018, 0.242)
	0.000
	0.007

	19
	Bloating/abdominal pain/diarrhea (PHYS)
	0.093
	0.114 (0.003, 0.262)
	0.000
	0.016

	20
	Blurred vision (PHYS)
	0.092
	0.117 (0.007, 0.258)
	0.000
	0.003

	21
	Weight gain/fat accumulation (lipodystrophy) (PHYS)
	0.085
	0.102 (0.000, 0.242)
	0.000
	0.004

	22
	Hand/foot numbness or pain (PHYS)
	0.079
	0.109 (0.013, 0.239)
	0.000
	0.005

	23
	Rash/itching (PHYS)
	0.077
	0.094 (0.000, 0.225)
	0.000
	0.004

	24
	Mouth ulcer/white patches (PHYS)
	0.064
	0.097 (0.005, 0.219)
	0.000
	0.001

	25
	Fever/chills/night sweats (PHYS)
	0.029
	0.069 (0.000, 0.180)
	0.000
	0.000

	26
	Cough (PHYS)
	0.026
	0.041 (0.000, 0.121)
	0.000
	0.000

	27
	Nausea/vomiting (PHYS)
	0.025
	0.050 (0.000, 0.155)
	0.000
	0.000


Note. Bridge strength was recomputed in 1,000 nonparametric bootstrap resamples. P(top 3) and P(top 10) are the proportions of resamples in which the symptom ranked within the top 3 and top 10, respectively.
Supplementary Table S3A. Diagnostic summary for the full multivariable linear regression model
	Diagnostic
	Result

	Sample size
	474

	Adjusted R2
	0.407

	Maximum adjusted GVIF [GVIF^(1/(2*df))]
	2.498

	Breusch-Pagan test
	chi-square=59.071, df=42, P=0.042

	Ramsey RESET test
	F=1.257, df=2 and 429, P=0.285

	Maximum absolute studentized residual
	4.146

	Cases with |studentized residual| >3
	4

	Maximum Cook's distance
	0.078

	Cases with Cook's distance >4/n
	48 (threshold 0.0084)

	Maximum leverage
	0.392

	Cases with leverage >2p/n
	56 (threshold 0.181)


Note. Adjusted GVIF was calculated as GVIF^(1/(2×df)). Observation-level flags used |studentized residual|>3, leverage>2p/n, and Cook’s distance>4/n.
Supplementary Table S3B. HC3-robust sensitivity analyses for the four nominal primary-model symptom coefficients
	Model (n; adjusted R²)
	Symptom
	β (HC3 95% CI)
	P value
	FDR-adjusted P value

	Primary model (n=474; adjusted R²=0.407)
	Fatigue
	-0.167 (-0.327, -0.007)
	0.040
	0.272

	Primary model (n=474; adjusted R²=0.407)
	Blurred vision
	0.209 (0.078, 0.341)
	0.002
	0.052

	Primary model (n=474; adjusted R²=0.407)
	Rash/itching
	0.166 (0.038, 0.294)
	0.011
	0.148

	Primary model (n=474; adjusted R²=0.407)
	Mouth ulcer/white patches
	-0.165 (-0.318, -0.012)
	0.035
	0.272

	Collapsed sparse categories (n=474; adjusted R²=0.401)
	Fatigue
	-0.173 (-0.332, -0.014)
	0.033
	0.289

	Collapsed sparse categories (n=474; adjusted R²=0.401)
	Blurred vision
	0.208 (0.077, 0.340)
	0.002
	0.054

	Collapsed sparse categories (n=474; adjusted R²=0.401)
	Rash/itching
	0.166 (0.038, 0.293)
	0.011
	0.151

	Collapsed sparse categories (n=474; adjusted R²=0.401)
	Mouth ulcer/white patches
	-0.159 (-0.313, -0.005)
	0.043
	0.289

	Excluded Cook's distance >4/n (n=426; adjusted R²=0.498)
	Fatigue
	-0.173 (-0.276, -0.069)
	0.001
	0.030

	Excluded Cook's distance >4/n (n=426; adjusted R²=0.498)
	Blurred vision
	0.107 (-0.004, 0.218)
	0.058
	0.225

	Excluded Cook's distance >4/n (n=426; adjusted R²=0.498)
	Rash/itching
	0.139 (0.037, 0.241)
	0.008
	0.047

	Excluded Cook's distance >4/n (n=426; adjusted R²=0.498)
	Mouth ulcer/white patches
	-0.137 (-0.238, -0.037)
	0.007
	0.047


Note. FDR adjustment in each model was based on all 27 symptom coefficients. Directions were unchanged across sensitivity models, but coefficient magnitudes changed, as did the set of coefficients meeting the FDR threshold after influential observations were excluded; the full-sample HC3 model therefore remained the primary inferential model.


Supplementary Table S4. Crude associations between symptom scores and the overall MOS-HIV domain mean score
	Symptom
	β
	HC3 95% CI
	P value
	FDR-adjusted P value

	Fatigue
	-0.522
	-0.606, -0.438
	<0.001
	<0.001

	Dizziness
	-0.523
	-0.606, -0.440
	<0.001
	<0.001

	Headache
	-0.472
	-0.561, -0.383
	<0.001
	<0.001

	Fever/chills/night sweats
	-0.462
	-0.553, -0.371
	<0.001
	<0.001

	Cough
	-0.409
	-0.497, -0.321
	<0.001
	<0.001

	Sleep disturbance
	-0.461
	-0.548, -0.373
	<0.001
	<0.001

	Vision blur
	-0.281
	-0.371, -0.190
	<0.001
	<0.001

	Rash/itching
	-0.320
	-0.410, -0.230
	<0.001
	<0.001

	Mouth ulcer/white patches
	-0.443
	-0.538, -0.348
	<0.001
	<0.001

	Muscle/joint ache
	-0.424
	-0.514, -0.333
	<0.001
	<0.001

	Hand/foot numbness or pain
	-0.408
	-0.497, -0.320
	<0.001
	<0.001

	Appetite loss
	-0.434
	-0.525, -0.343
	<0.001
	<0.001

	Bloating/abdominal pain/diarrhea
	-0.394
	-0.488, -0.301
	<0.001
	<0.001

	Nausea/vomiting
	-0.393
	-0.478, -0.308
	<0.001
	<0.001

	Weight gain/fat accumulation (lipodystrophy)
	-0.188
	-0.268, -0.107
	<0.001
	<0.001

	Weight loss/wasting
	-0.451
	-0.543, -0.360
	<0.001
	<0.001

	Low sex drive
	-0.399
	-0.500, -0.298
	<0.001
	<0.001

	Hair loss
	-0.447
	-0.542, -0.351
	<0.001
	<0.001

	Difficulty concentrating
	-0.455
	-0.549, -0.361
	<0.001
	<0.001

	Slowed reaction
	-0.426
	-0.517, -0.336
	<0.001
	<0.001

	Memory loss/forgetfulness
	-0.400
	-0.490, -0.311
	<0.001
	<0.001

	Difficulty understanding/reasoning
	-0.435
	-0.530, -0.341
	<0.001
	<0.001

	Becoming confused
	-0.391
	-0.481, -0.301
	<0.001
	<0.001

	Uncontrollable worrying
	-0.505
	-0.590, -0.420
	<0.001
	<0.001

	Feeling nervous/anxious
	-0.536
	-0.624, -0.448
	<0.001
	<0.001

	Little interest in doing things
	-0.528
	-0.613, -0.443
	<0.001
	<0.001

	Feeling down/depressed/hopeless
	-0.520
	-0.604, -0.435
	<0.001
	<0.001


Note. Each row is from a separate single-symptom linear regression model with the z-standardized overall MOS-HIV domain mean score as the outcome and one z-standardized symptom score as the predictor (n=474). β is therefore the standardized crude coefficient. Confidence intervals and P values use HC3 heteroscedasticity-consistent standard errors. FDR adjustment used the Benjamini–Hochberg procedure across all 27 crude symptom coefficients.
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Abstract

13

Background:

Despite

effective

antiretroviral

therapy,

people

living

with

HIV

(PLWH)

often

14

experience

multiple

symptoms

that

may

impair

health-related

quality

of

life

(HRQoL).

Network

15

analysis

can

identify

structurally

important

symptoms,

but

their

centrality

may

not

correspond

to

16

patient-reported

outcomes.

We

constructed

a

multidimensional

symptom

network,

tested

17

psychosocial

moderation,

and

examined

symptom-level

associations

with

the

MOS-HIV

18

standardized

score.

19

Methods:

This

multicenter

cross-sectional

study

recruited

474

PLWH

from

one

tertiary

hospital

20

and

four

county-level

general

hospitals

in

Guangxi,

China,

between

March

and

June

2025.

21

Frequency,

severity,

and

distress

ratings

for

27

symptoms

were

summed

to

generate

composite

22

symptom

experience

scores.

Acute

stress

reaction,

psychological

resilience,

and

HIV-specific

23

HRQoL

were

assessed

using

the

SASRQ,

CD-RISC,

and

MOS-HIV,

respectively.

A

regularized

24

partial

correlation

network

was

estimated

using

EBICglasso.

Node

strength,

bridge

strength,

and

25

predictability

were

calculated.

Moderated

network

analysis,

multivariable

linear

regression,

and

26

penalized

regression

were

used

to

evaluate

psychosocial

moderation

and

HRQoL

associations.
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