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Abstract

Objective: To systematically review the research status, methodological quality, predictive perfor-
mance, and limitations of risk prediction models for depressive symptoms in maintenance hemodi-
alysis (MHD) patients, and to explore the application prospects of multimodal modeling in this field,
so as to provide a basis for the subsequent development of more accurate, objective, and general-
izable prediction tools. Methods: A systematic literature search was conducted in PubMed, Web of
Science, Embase, Cochrane Library, CINAHL, CNKI, Wanfang, VIP, and CBM from the inception of each
database to January 1, 2026. Two researchers independently performed data extraction and risk of
bias assessment in accordance with the CHARMS and PROBAST guidelines. Given the small number
of included studies and high heterogeneity, a descriptive analysis was used to summarize the char-
acteristics of model development, validation, performance, and predictors. Results: A total of 6 stud-
ies were finally included, involving 6 risk prediction models for depressive symptoms, all of which
were derived from Chinese populations. Among them, 5 were retrospective studies and 1 was a pro-
spective cohort study. The prevalence of depressive symptoms in the included studies ranged from
23.6% to 45.37%. The candidate predictive variables of the existing models numbered 20 to 34,
with 4 to 5 predictors finally included in most models. Logistic regression was the dominant mod-
eling method, while a few studies adopted LASSO or SVM. All models only underwent internal vali-
dation. The models showed acceptable discrimination: the AUC reported in 5 studies ranged from
0.680 to 0.882, and the C-index reported in 2 studies was 0.744 and 0.792, respectively. High-fre-
quency predictors mainly included advanced age, female gender, long dialysis vintage, hypoalbu-
minemia, anemia, calcium-phosphorus metabolism disorders, and sleep disorders. According to the
PROBAST assessment, all 6 studies were at high risk of bias, mainly due to inadequate sample rep-
resentativeness, insufficient reporting of missing value handling, outcome assessment relying on
scales without blinded evaluation, and lack of independent external validation. Conclusion: Current
risk prediction models for depressive symptoms in MHD patients have certain clinical screening
value, but they are still in the early exploratory stage overall, with problems such as low methodo-
logical quality, insufficient validation levels, and limited generalizability. In the future, on the basis
of standardizing outcome assessment, expanding sample sources, and strengthening external vali-
dation, further exploration of artificial intelligence-assisted multimodal modeling strategies is war-
ranted to improve the accuracy, objectivity, and clinical applicability of the models.
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Figure 1. Flowchart of literature retrieval
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Table 2. Development and validation of risk prediction models
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Table 3. Performance and predictive factors of the risk prediction model
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