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Abstract: Objective To explore the diagnostic value of cardiometabolic index and early bladder neck
mobility for postpartum pelvic floor dysfunction (PFD). Methods A total of 317 parturients who visited our
hospital within 6~8 weeks after delivery from January 2022 to December 2024 were selected as the research
subjects. These parturients were divided into the PFD group (rn = 170) and the non-PFD group (n = 147) based on the
occurrence of PFD. All parturients underwent transperineal pelvic floor ultrasound scan and their clinical data were
collected. The logistic regression model was used to analyze the influencing factors of PFD, and the receiver
operating characteristic (ROC) curve was used to analyze the diagnostic efficacy of cardiometabolic index and early
bladder neck mobility for PFD in parturients. A risk assessment nomogram model was established, and its
performance was internally and externally validated using the Hosmer-Lemeshow (H-L) goodness-of-fit test,
calibration curves, ROC curves, and decision curve analysis (DCA). Explainability analysis was performed using
SHapley Additive exPlanations (SHAP). Results Comparisons of height, systolic blood pressure, diastolic blood
pressure, gestational age at delivery, neonatal birth weight, instrumental vaginal delivery, and levels of total
cholesterol (TC), triglyceride (TG), high-density lipoprotein cholesterol (HDL-C), and low-density lipoprotein
cholesterol (LDL-C) between the two groups revealed no statistically significant differences (all P > 0.05). The PFD
group had significantly older age, higher body mass index (BMI), waist-to-height ratio, and cardiometabolic index,
greater bladder neck mobility, and longer duration of the second stage of labor than the non-PFD group (P < 0.05).
Multivariable logistic regression analysis showed that older age [OAR =1.873 (95% CI: 1.531, 2.291) ], higher BMI
[OAR = 1.530 (95% CI: 1.291, 1.814)], longer duration of the second stage of labor [OAR =1.022 (95% CI: 1.010,
1.034) ], higher cardiometabolic index [OAR = 2.355 (95% CI: 1.710, 3.242) ], and greater bladder neck mobility
[OAR = 1.547 (95% CI: 1.340, 1.785) ] were risk factors for PFD (all P < 0.05). ROC curve analysis showed that the
cardiometabolic index had the highest specificity for diagnosing PFD, with a specificity of 82.3% (95% CI: 0.752,
0.881), whereas bladder neck mobility showed the highest sensitivity for predicting PFD, with a sensitivity of 88.2%
(95% CI: 0.824, 0.927). The combined assessment of cardiometabolic index and bladder neck mobility achieved the
highest predictive performance for PFD, with an AUC of 0.899 and relatively high sensitivity and specificity. The
risk assessment nomogram demonstrated good discrimination in the training dataset, with a concordance index of
0.837 (95% CI: 0.795, 0.879). Internal validation indicated satisfactory model calibration (P > 0.10). Calibration
curves generated using bootstrap resampling showed good agreement between the predicted and observed
probabilities (P > 0.10). The ROC curve yielded an AUC of 0.76 (95% CI: 0.67, 0.86), indicating moderate-to-good
discriminative ability. DCA demonstrated a positive net benefit across all threshold probabilities, suggesting that the
use of the model to evaluate the risk of PFD provided greater clinical net benefit than the "treat-all" and "treat-none"
strategies in the training dataset. External validation showed satisfactory model calibration (P > 0.10). Bootstrap-
derived calibration curves showed good agreement between predicted and observed probabilities (P > 0.10). The
ROC curve yielded an AUC of 0.78 (95% CI: 0.65, 0.91), indicating moderate-to-good discriminative ability. DCA
demonstrated positive net benefit across all threshold probabilities, suggesting that the model provided greater
clinical net benefit than the “treat-all” and “treat-none” strategies in the validation dataset. The SHAP importance
plot showed that the variables ranked by their contribution to PFD prediction were bladder neck mobility, age,
cardiometabolic index, duration of the second stage of labor, and BMI. According to the model, higher SHAP values
for these features were associated with a higher likelihood of developing PFD. Conclusion Age, BMI, duration of
the second stage of labor, cardiometabolic index, and bladder neck mobility are identified as influencing factors for
postpartum PFD. The combined assessment of cardiometabolic index and bladder neck mobility demonstrates high
predictive value for postpartum PFD.

Keywords: pelvic floor dysfunction; cardiometabolic index; early bladder neck mobility; diagnostic value
77 5 FE I D BE BB (pelvic floor dysfunction, — PFD) & I 73 WL J ) WLIF A8, HARR Iy Ik

- 106 -



% 16 1]

B, A T O AR B BB RS 5 1) 15 IR ) BE RERHS WK AU RTT Y

JIME R R AR | A A B A B A s K AR E R
H R K 30% ~ 50%" . %R AL A S EUR A
JRE . TS ANE, WATRES] &M E . AR
G PR, AR R E R ULE Y, H
B, 775 PFD 3P4k 224808 T 43 W A OC I 3R K™ I
SEARPEAL, B FE R (ZEMR ) 507 RO
REHEAT LR 23 2 1 & A8 At . Wil A 75 B 2 1 &
J&, S4B A HR K PRD IS W R 4L T 3 T Bt
254 PR A 7 0 S %) J IO 200 305 3 BE B L S W R G
SCREGE R R A IR A e R e R, e
ST 20 B B K O 9UE 52 5 K ) M PR 2 2K 1 & A A
OB HL B AAR 61 JRy 350 8 B P BE 22 W 4 B 1 B0 1Y
oo EAEK, RIEAL S a2 R0 R 2
FIE AL 0 I A S B R A R il A R R R
O PERE BT B0, 5 4 B 18 PR AR BE 52 0E I 45 4 2
SURIE SR A O, BE b, PERT A S R0 1
AU BURE R B A B RO 5 A5 A A SURA, W)
U ] PFDY . AR ST B AE RO i A AR 5 S 2
5 53] JB I 39U B0 BE X PED (912 Wi A {8 <

1 RS

1.1 —R&ER

A BIE 5 A B T TR A2 W MR AT Y, R R 2022 4F
1 H—2024 412 H el 5 — N R EBEBEWOs /97 5
6 ~ 8 JH WL 1Y 317 B 7= IAE R BF XS % o 90 A br
e Ow=E, SRR R (Z2E=37)8), 4
W77 SO BIE S s QIR 18 ~40% 5 B )56 ~
8 Jil N 52 I 48 2 B = 48 75 ARG A K™ il 58 i I
PR AR I . HEBR AR . O AT AAE IR Y)
RERERG (G pPEIRCEE | s B e ) . Ol
P . BEIRE . SR IAE S SR s QA #L
EFARL . BIREBEFARL; OFE™ELLRIF
RAE (CUNFR AT . A iR IBE R ) 5 @R 17 191 6]
RUTECF R 4 ARAFIE 24 B B A0 B 2 D1 S e
(YYLL20260002) .,
1.2 Fik
120 RAGH R ARG XF A 22 RR R E
T, WEER . B, E . R a5
(body mass index, BMI) . JE & b . Il . 43 Uk 242
Ja B AEURE | SRR . SRR
o WS =K IR (em) /8@ (em).

FHG™ 4 23 KL LA 3 000 r/min #5.0 10 min,,
BLAEAR 15 em, SPEINYE , R B2000 B4 [ 3l
A A a3 A ASC R N 22 1 A= ) TR M 4y A7 BR A =)
I & BH [ B (total cholesterol, TC) . H 1l = F&
(Triglyceride, TG) . & % 8 5 1 A8 & A (high—
density lipoprotein cholesterol, HDL-C ) \{fx % & 5 5 F
A [# B (low—density lipoprotein cholesterol, LDL-C) .
O M AEACHE B=IE 5 L x  (TG/HDL-C) ™,

122 ZaMakkpes FETTRE6~8)H
iR e S A I, T E A AR R S R I U 4R A
>k ] Voluson E6 #17% (8 Z2 3 i)l A5 12 Wi AL (3£ H
GEZAH) A, #i2R4 ~8 MHz, = 4E4714H ff )i 14
TE] 700, Z R AR B 850 0 A A AT HE A
B e S5, PRI K 500 mL, FEAT IR B B HEAT R A
KRB AN, Hk BE E kIR SRS
A, FRET 2O, MR B s, RiE &
WIS, VE A R R 5 s, [A LR
e AL, o3 ) i B RS T K Valsalva 3
B CHIBRAD) B e Sty A &, 35 & Z 14
MRE RS, BRBEDES0E SR, A & 3k, B
PN I A AR

123 PEDFE  ZM (R RERE IR 12
MBS WK M) T2, AT E—
FAFRNN KA PED . DI PEIR R EE . TEnZmk . 17
WML R, AREWEEIEN I, MA A E
(O PR TG 5 4 i A B T e 9] T R G A
BN, BHIEEMEACE, A BN IR R
TR MR AR R S A2 PRD 3 O PRD ZH FTG
PFD AL, Z35I45 170, 147 i,

1.3 SFitFEHE

B A 3R T SPSS 26.0 Fl MedCale 19.0 58314k
o THEPERILIE £ b2 (xxs) Fom, WEE
Mo IHBBERILIR (%) F£ox, WEH K
B R PR 8903 B R I 22 3R — B Logistic 111
AL 2l 32K TAERFIE  (receiver operating
characteristic curve, ROC) M2k, 315 i< T m
(area under the curve, AUC) . i 1 Hosmer—Lemeshow
oz 6 56 IE R R LG BE R Vb Ak e R
(shapley additive explanations, SHAP) 17 AJ fif & V£ 43
Pro P<0.05hZEFAGIFE L.

- 107 -



FpIE AR ek

4736 &

2 HR

AR F R LR
[ =TI R O3 7 ) 2 S <= L N <
LR E . PMLMEB ™ . TC. TG. HDL-C 1 LDL-C

2.1

0.05). PHLAFERE . BMI, FEE . 58 P2 REma] |
O X7 R i 00T s e 300 Bl B LA, S K
ERWHE SIS E X (P<0.05), PFD 44 |
BMI, FEw& LG, O i 5 A6 5. T Ik 3900 h i 34
T PFD4 (P<0.05), 5 =ik FXI

W, Z&x’n ks, 2385 i%E L (P> PFD4 (P<0.05). W1,
F1 WAKRKER LR
AER( ., HEi(em,  BMI(kgm?, . _ Wi R/ FF KR/ IyWRZeIE B LRERY
ZH 5 n _ _ _ L (x £ 5) _ _ _ _
X+s) X+s) X+s) (mmHg,xis) (mmHg,xis) (x+s) (kg,xis)
PFD 4] 170 26.61+239 162.68+5.75 2858+229 0.62+0.10 117.35+10.62 78.71+552 37.50=1.15 3.63+0.40
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