Supporting information
[bookmark: OLE_LINK110][bookmark: OLE_LINK111]A1*, B1*, C2, D3, E4, F5
[image: ]
Figure S1. Subgroup allocation and sample size distribution of the study population. (A–C) Level 1 primary distributions according to dry mouth status (A), sex (B), and age (C). (D–E) Level 2 cross-stratified distributions according to dry mouth status and sex (D), and dry mouth status and age (E). (F) Level 3 comprehensive 2 × 2 × 2 factorial stratification integrating dry mouth status (inner ring), sex (middle ring), and age (outer ring). Total n = 164 (n = 20–21 per terminal subgroup).
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[bookmark: OLE_LINK61][bookmark: OLE_LINK22]Figure S2. Subgroup analyses of oral moisture according to dry mouth status, age, and sex. (A) Age-stratified subgroup analysis. (B) Cross-stratified subgroup analysis. Data are presented as mean ± SD. n.s. (not significant, P > 0.05), *P < 0.05, **P < 0.01, ***P < 0.001.
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Figure S3. Subgroup analyses of lip moisture according to dry mouth status, age, and sex. (A) Age-stratified subgroup analysis. (B) Cross-stratified subgroup analysis. Data are presented as mean ± SD. n.s. (not significant, P > 0.05), *P < 0.05, **P < 0.01, ***P < 0.001.
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[bookmark: OLE_LINK62]Figure S4. Subgroup analyses of oral corner moisture according to dry mouth status, age, and sex. (A) Age-stratified subgroup analysis. (B) Cross-stratified subgroup analysis. Data are presented as mean ± SD. n.s. (not significant, P > 0.05), *P < 0.05, **P < 0.01, ***P < 0.001.
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Figure S5. Subgroup analyses of USFR according to dry mouth status, age, and sex. (A) Age-stratified subgroup analysis. (B) Cross-stratified subgroup analysis. Data are presented as mean ± SD. n.s. (not significant, P > 0.05), *P < 0.05, **P < 0.01, ***P < 0.001.
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Figure S6. Subgroup analyses of AMY1 according to dry mouth status, age, and sex. (A) Age-stratified subgroup analysis. (B) Cross-stratified subgroup analysis. Data are presented as mean ± SD. n.s. (not significant, P > 0.05), *P < 0.05, **P < 0.01, ***P < 0.001.
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Figure S7. Subgroup analyses of salivary EGF according to dry mouth status, age, and sex. (A) Sex-stratified subgroup analysis. (B) Cross-stratified subgroup analysis. Data are presented as mean ± SD. n.s. (not significant, P > 0.05), *P < 0.05, **P < 0.01, ***P < 0.001.
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Figure S8. Subgroup analyses of VSCs according to dry mouth status, age, and sex. (A–C) Overall and stratified subgroup analyses for H2S. (D–E) Stratified subgroup analyses for CH3SH. (F–G) Stratified subgroup analyses for (CH3)2S. (H) Cross-stratified subgroup analysis for (CH3)2S. Data are presented as mean ± SD. n.s. (not significant, P > 0.05), *P < 0.05, **P < 0.01, ***P < 0.001.
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Figure S9. Subgroup analyses of gingival blood perfusion according to dry mouth status, age, and sex. (A) Sex-stratified subgroup analysis. (B) Age-stratified subgroup analysis. (C) Cross-stratified subgroup analysis. Data are presented as mean ± SD. n.s. (not significant, P > 0.05), *P < 0.05, **P < 0.01, ***P < 0.001.
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Figure S10. Subgroup analyses of the dry mouth condition scale according to dry mouth status, age, and sex. (A) Sex-stratified subgroup analysis. (B) Age-stratified subgroup analysis. Data are presented as mean ± SD. n.s. (not significant, P > 0.05), *P < 0.05, **P < 0.01, ***P < 0.001.
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[bookmark: OLE_LINK24]Figure S11. Subgroup analyses of the Huaxi Emotion Index (HEI) according to dry mouth status, age, and sex. (A) Overall comparisons of HEI scores. (B) Sex-stratified subgroup analysis. (C) Age-stratified subgroup analysis. Data are presented as mean ± SD. n.s. (not significant, P > 0.05), *P < 0.05, **P < 0.01, ***P < 0.001.
Table S1. Clinical grading criteria and scoring system for the multidimensional oral assessment.
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Table S2. Subgroup analyses of the clinical grading for the condition of dry mouth according to dry mouth status, age, and sex. Mean scores are presented across primary (Level 1), bivariate (Level 2), and cross-stratified (Level 3) subgroups.
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n.s. (not significant, P > 0.05), *P < 0.05, **P < 0.01, ***P < 0.001.
Table S3. Subgroup analyses of the clinical grading for overall oral mucosal condition according to dry mouth status, age, and sex. Mean scores are presented across primary (Level 1), bivariate (Level 2), and cross-stratified (Level 3) subgroups.
[image: ]
n.s. (not significant, P > 0.05), *P < 0.05, **P < 0.01, ***P < 0.001.
Table S4. Subgroup analyses of the clinical grading for the condition of the teeth according to dry mouth status, age, and sex. Mean scores are presented across primary (Level 1), bivariate (Level 2), and cross-stratified (Level 3) subgroups.
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n.s. (not significant, P > 0.05), *P < 0.05, **P < 0.01, ***P < 0.001.
Table S5. Subgroup analyses of the clinical grading for oral mucosal redness according to dry mouth status, age, and sex. Mean scores are presented across primary (Level 1), bivariate (Level 2), and cross-stratified (Level 3) subgroups. 
[image: ]
n.s. (not significant, P > 0.05), *P < 0.05, **P < 0.01, ***P < 0.001.
Table S6. Subgroup analyses of the clinical grading for oral mucosal atrophy according to dry mouth status, age, and sex. Mean scores are presented across primary (Level 1), bivariate (Level 2), and cross-stratified (Level 3) subgroups.
[image: ]
n.s. (not significant, P > 0.05), *P < 0.05, **P < 0.01, ***P < 0.001.
Table S7. Subgroup analyses of the clinical grading for angular stomatitis according to dry mouth status, age, and sex. Mean scores are presented across primary (Level 1), bivariate (Level 2), and cross-stratified (Level 3) subgroups. 
[image: ]
n.s. (not significant, P > 0.05), *P < 0.05, **P < 0.01, ***P < 0.001.
Table S8. Subgroup analyses of clinical grading of salivary secretion according to dry mouth status, age, and sex. Mean scores are presented across primary (Level 1), bivariate (Level 2), and cross-stratified (Level 3) subgroups.
[image: ]
n.s. (not significant, P > 0.05), *P < 0.05, **P < 0.01, ***P < 0.001.
Table S9. Subgroup analyses of the OHIP-14 scores according to dry mouth status, age, and sex. Mean scores are presented across primary (Level 1), bivariate (Level 2), and cross-stratified (Level 3) subgroups.
[image: ]
n.s. (not significant, P > 0.05), *P < 0.05, **P < 0.01, ***P < 0.001.
Table S10. Subgroup analyses of the H&N35 questionnaire scores according to dry mouth status, age, and sex. Mean scores are presented across primary (Level 1), bivariate (Level 2), and cross-stratified (Level 3) subgroups. 
[image: ]
n.s. (not significant, P > 0.05), *P < 0.05, **P < 0.01, ***P < 0.001.
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The mucosa is slightly dry, with
occasional very small mucosal
damage or superficial erosion (only
locally).

No dental caries, no defects, and
periodontal health

There is no complaint of dry mouth,
and the amount of saliva is normal.

There is no redness or only normal
congestion color on the back of the
tongue.

No atrophy, and the structure is
intact.

No angular stomatitis, and the skin

and mucous membranes are normal.

>1.0 ml/min

The mucosa is slightly dry, with
occasional very small mucosal
damage or superficial erosion (only
locally).

Mild tartar, occasional small caries or
slight redness and swelling of the
gums.

Occasionally, one may feel dry in the
mouth, but it is not obvious or does
not affect eating.

There is mild redness locally, with a
small area and no obvious pain.

Mild thinning of the mucosa or slight
recession of the gums.

The corners of the mouth are slightly
cracked or scab over, with no obvious
ulcers.

0.7 ~ 1.0 ml/min

The total score is the sum of the scores of each item.

The mucosa is significantly dry, with
large areas of ulcers or erosions
(which may be accompanied by pain).

There are multiple caries and obvious
tartar, with moderate periodontal
inflammation or gum recession.

Persistent or frequent dry mouth,
requiring frequent water intake,
which significantly affects eating or
speaking.

Moderate redness, over a large area,
or accompanied by moderate
pain/redness and swelling.

Obvious atrophy of the
mucosa/gingiva, accompanied by
functional impacts (such as exposed
tooth roots, temperature sensitivity).

Cracked corners of the mouth or

small ulcers, accompanied by obvious
pain or exudation.

0.5 ~0.7 ml/min

Extensive erosion, bleeding or
obvious infection of the mucous
membrane affects eating or daily life.

Severe periodontal disease or
multiple tooth loss/caries seriously
affect the chewing function.

Dry mouth is extremely severe. The
dryness and pain can even affect
swallowing or sleep.

Extensive bright red or dark red,
accompanied by obvious pain,
swelling or bleeding.

Extensive and severe atrophy,
obvious functional impairment or pain.

The corners of the mouth are severely
ulcerated, bleeding and recur
frequently, which significantly affects
eating or opening the mouth.
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