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[Abstract] Objective A model was built by neural network analysis to study the relationship between different de-
grees of vitamin B12 and folic acid deficiency and malnutrition-induced stomatitis. Methods Data from 30 healthy vol-
unteers and 30 patients with malnutrition-induced stomatitis were collected. The distribution of lesions, the number of
affected sites and clinical manifestations were recorded, and the severity was scored. The levels of vitamin B12 and folic
acid in the peripheral blood of the two groups were simultaneously measured. The SPSS software was used to analyze
the correlation between vitamin B12 and folic acid levels in the peripheral blood of patients with malnutrition-induced
stomatitis and healthy volunteers, and the MATLAB software package was used to analyze the data via a neural network.
Results The levels of vitamin B12 and folic acid significantly correlated with the grade of malnutrition-induced stoma-
titis. Simultaneous B12 and folic acid deficiency linearly correlated with the occurrence and severity of malnutrition-in-
duced stomatitis. Based on this correlation, a thermogram model of malnutrition - induced stomatitis was constructed.

Conclusion Malnutrition-induced stomatitis is closely related to vitamin B12 and folic acid deficiency. Their synergis-
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tic effect may promote the occurrence and development of malnutrition-induced stomatitis. The construction of the mal-

nutrition-induced stomatitis model aids the targeted etiological treatment of patients with moderate and severe deficien-

cy to prevent malnutrition-induced stomatitis.
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Table 1  Classification, location, VAS and case number of malnutrition-induced stomatitis
Grade Main lesion site Visual analog scale Case(%)
1 Tongue (dorsum linguae and/or ventral surface of tongue) <5 60
2 Tongue, lip 5=VAS<6 30
3 Tongue, lip, angle of mouth 6<VAS<7 6.7
4 Tongue, lip, angle of mouth, cheek or palate =17 33

VAS: visual analogue scale
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The abscissa is the folic acid value, and the ordinate is the
VitB12 value. Intuitively, these two indexes in the control group
are significantly higher than those in the malnutrition-induced sto-
matitis group. VitB12: vitamin B12

Figure 1  Scatter plot of VitB12 and folic acid in control

group and malnutrition-induced stomatitis group
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Table 2 Correlation between malnutrition-induced stomatitis
and VitB12 and folic acid

Group VitB12 Folic acid
MSA 4.677 2.580
MSE 0.525 0.658
F 8.967 3.922
P <0.001 0.008

MSA: mean square average. MSE: mean square error. VitB12: vitamin

B12
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Table 3 Fitting degree of malnutrition-induced stomatitis with

VitB12 and folic acid levels

Sample capacity MSE Goodness of Fit(R)

Training set 42 0.360 6 0.840 98
Validation set 9 0.020 7 0.995 66
Testing set 9 0.216 8 0.998 28
Total 60 - 0.847 53

MSE: mean square error. VitB12: vitamin B12

Training: R = 0.840 98

Validation: R = 0.995 66
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a: R value in the training set simulated the linear relationship
between the severity of stomatitis and VitB12 and folic acid; b:
verified the linear relationship between the concentration R
value simulating the severity of stomatitis and VitB12 and fo-
lic acid; c: R value in the test set simulated the linear relation-
ship between the severity of stomatitis and VitB12 and folic ac-
id; d: the total concentrated R value simulated the linear rela-
tionship between the severity of stomatitis and VitB12 and fo-
lic acid. VitB12: vitamin B12

Figure 2 The linear relationship between the severity
of malnutrition - induced stomatitis and the levels of
VitB12 and folic acid was simulated
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Figure 3  Establish the correlation model between the severity of malnutrition-induced stomatitis

and the simultaneous lack of VitB12 and folic acid
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