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Assessment of psychological state and viral load in postherpetic neuralgia patients and their correlation
with pain perception

WANG Ya', CHEN Guogiang®, SUN Hui*, HUA Yimin®, ZHANG Xinyue’, MAO Yuanying® (1.
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Objective To investigate the distribution characteristics of psychological status and viral load in patients
with Postherpetic Neuralgia (PHN) ,and to analyze the correlation and potential interaction between these factors and pain
perception. This study aims to provide a basis for the comprehensive management of PHN patients. Methods A total
of 67 PHN patients diagnosed at our hospital between July 2023 and July 2024 were enrolled. Based on viral load, patients
were divided into three groups;low viral load (<10’ /mL,n=21), medium viral load (10° —10°/mL,n=26),and high
viral load (>10°/mL, n=20). Psychological status was assessed using the Hospital Anxiety and Depression Scale
(HADS) , and pain perception was evaluated using the Visual Analog Scale (VAS). Blood samples were collected to
determine the varicella-zoster virus (VZV) copy number and inflammatory cytokines (IL-6, TNF-o). Univariate analysis,
correlation analysis,and multiple linear regression models were used to explore the relationships between psychological
status,viral load, and VAS scores. Furthermore, the mediation and interaction effects of psychological status on the

relationship between viral load and pain perception were evaluated.  Results Both viral load and psychological status
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significantly influenced VAS scores. The high viral load group had significantly higher VAS scores compared to the low
viral load group (7.7+1.1 vs. 5.1£1.2,P<C0.001),and the medium viral load group showed intermediate values (6.5
+1.0,P<C0. 001). Patients with moderate to severe psychological issues (HADS-A and HADS-D scores —>11) had
significantly higher VAS scores than those with normal psychological status (8.041.2 and 7.2+1.3 vs. 5.041.1,P<C
0.001). Correlation analysis showed significant positive correlations between viral load, HADS scores (HADS-A and
HADS-D),11L.-6 , TNF-q, disease duration,and VAS scores (P <C0.05). Multiple linear regression analysis indicated that
viral load (§=0.34,P<C0.001), HADS-A score (=0.23,P =0.006),and HADS-D score (3=0. 28, P =0. 002) were
independent factors affecting VAS scores. In addition,inflammatory cytokines I1.-6 and TNF-q also significantly impacted
VAS scores (P<C0.05). Mediation analysis showed that HADS-D partially mediated the relationship between viral load
and VAS scores, with the mediation effect accounting for 41. 7% of the total effect (P =0.002) , while HADS-A mediated
39.5% of the total effect (P=0.003). Interaction analysis revealed a significant interaction effect between viral load and
HADS-D scores on VAS scores (interaction 3=0. 18, P =0. 004) , suggesting that high viral load combined with moderate
to severe depression significantly exacerbates pain perception. For every 1-point increase in depression score, the VAS
score increased by 18. 0%. Conclusion  Pain perception in PHN patients is regulated by both viral load and
psychological status. Psychological status plays a partial mediating role between viral load and pain perception and has a
significant interaction effect with viral load. Clinical management should include comprehensive evaluation of both the

psychological status and viral load levels of PHN patients, with individualized treatment strategies.
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Table 3 Univariate correlation analysis of pain perception
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Table 6 Interaction effect analysis
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