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Abstract
Background and Objective: Predicting the expected fetal weight during pregnancy is crucial for determining

the appropriate delivery techniques and the actual birth weight of the baby. Maternal weight is a significant
factor that cause inaccurate assessment of intrapartum fetal weight, especially in women with excessive weight.
This study aimed to investigate the accuracy of intrapartum fetal weight prediction in excessive weight pregnant
women, four methods were compared namely: ultrasound, Leopold, Dare’s formula and Johnson’s formula.
Materials and Methods: A prospective cohort design (method-oriented study) was used to study excessive
weight pregnant women (body mass index > 23 Kg/m’), age 18 years or over, with a singleton pregnancy,
at gestational age between 37" to 41%7 with vertex presentation without rupture of membrane in labor and
deliver within 48 hours after admission, during July 2021 to January 2022, at Maharat Nakhon Ratchasima
Hospital. The samplings were divided into 2 groups according to the weight of pregnant women on the day of
delivery: 1) Overweight women (BMI = 23.0 - 27.5 Kg/m?) 2) Obese women (BMI > 27.5 Kg/m?). All women were
measured bodyweight, height, height of fundus, abdominal circumference and per vagina examination.
The intrapartum fetal wight was estimated by using the 4 methods: ultrasound, Leopold, Dare’s formula, and
Johnson’s formula and recorded the actual birth weight of the fetus, analyzed with a mean squared error, mean
difference, mean absolute relative difference and presented with modified Bland-Altman plot.

Results: From 205 excessive weight pregnant women with 63 overweight (average BMI 25.3 Kg/m?) and 142
obese (average BMI 33.7 Kg/m?), the research found that in excessive weight women the most accurate
methods for predicting intrapartum fetal weight were ultrasound (mean difference (95% Cl) -38.89 (-73.68, -4.10),
mean absolute relative difference (MARD) 6.23 (5.56, 6.91)). While in clinical assessment, Johnson’s formula
method showed the highest accuracy (mean difference (95% CI) 194.20 (142.31, 246.27), MARD 10.43 (9.13,
11.72)), and followed by Leopold MARD (11.20 (9.97, 12.43) and Dare’s formula MARD 14.13 (12.38,15.87)),
respectively. Moreover, when dividing women groups by weight, ultrasound was still the most accurate
method for both overweight and obese women (meaning difference -67.32 (-124.08, -10.55), MARD 5.57 (4.37,6.78)
and mean difference -26.82 (-70.01, 17.45), MARD (6.52 (5.70,7.34)), respectively. Lastly, for clinical fetal weight
assessment, the most accurate predictive methods in overweight women were Dare’s formula (mean difference
31.21(-47.62, 110.03), MARD 8.27 (6.60, 9.95), and the most accurate predictive methods in obese women were
Johnson ‘s formula (mean difference 237.05 (171.83, 302.27), MARD 11.08 (9.44, 12.73).

Conclusion: Predicting the fetal weight of excessive weight pregnant women in places where equipped and
personnel is available, it is recommended to make ultrasound predictions. In places without equipment or

personnel, clinical estimate assessment Johnson’s formula is recommended.

Keywords: fetal Weight, ultrasonography, clinical estimate, birth weight, pregnancy
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Total pregnant women (n=2462)

A4

957 pregnant women were assessed

1,505 Pregnant women were excluded
- BMI < 23 (n = 470)

- Age < 18 (n = 483)

- GA < 37 weeks (n = 552)

752 Pregnant women were excluded
- Multifetal pregnancy (n = 42)

- Non vertex presentation

(n=232)

v

205 pregnant women were included

A 4

- PROM (n=306)

(n=5)
- DFIU/anomaly (n=41)
- Oligohydramnios/
polyhydramnios (n=37)
- Placenta previa (n=32)
- Pelvic mass (n=11)
- Eclampsia (n=3)

- Fetal distress (n=43)

- Duration of delivery >48 hr

3

BMI 23 - 27.5 (n=63)

.

BMI > 27.5 (n=142)

Figure 1 Flowchart of recruitment of the participants

Table 1 Basic characteristics

Overweight Obese
Overall
Characteristic BMI 23-27.5 BMI > 27.5
Mean (SD)
(n=63) (n=142)
Age (years) 28.10 (0.44) 26.24 (6.06) 28.93 (6.26)
Gestation age (weeks) 38.60 (1.17) 38.64 (1.11)
Parity
Nullipara 68 25 43
Multipara 137 38 99

Height (centimeters)
Prepregnancy weight (kilograms)
Weight on admission (kilograms)
Total weight gain (kilograms)
BMI prepregnancy (kg/m?)

BMI on admission (kg/m?)

158.60 (0.45)
64.52 (1.15)
78.29 (1.11)
13.77 (0.44)
25.63 (0.44)
31.10 (0.42)

159.27 (0.79)

158.31 (0.55)

51.25 (0.85) 70.41 (1.35)
64.31 (0.77) 84.49 (1.26)
13.06 (0.66) 14.08 (0.57)
20.18 (0.26) 28.05 (0.50)
25.32(0.17) 33.67 (0.45)
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Table 1 Basic characteristics (Cont)

Overweight Obese
Overall
Characteristic BMI 23-27.5 BMI > 27.5
Mean (SD)
(n=63) (n=142)
Route of delivery

Vagina delivery 136 (66.3) 50 86
Vacuum extraction 9 (4.39) 2 7
Cesarean delivery 60 (29.27) 11 49

Birth weight (grams) 3189.3 (394.71) 3034.4 (328.82) 3258.1 (402.95)
Neonatal sex
Male 110 36 74

Female 95 27 68

Table 2 Mean difference of 4 fetal weight estimation methods (classified by overweight and obese)

Mean absolute relative

Methods Mean (SD)
difference, % (95% CI)

Mean difference (95% Cl)

Overall, n=205

Birth weight 3189.3 (394.71) Reference Reference
Ultrasound 3150.4 (364.25) -38.89 (-73.68, -4.10) 6.23 (5.56, 6.91)
Johnson’s 3383.5 (441.49) 194.20 (142.13, 246.27) 10.43 (9.13, 11.72)
Dare’s 3531.1 (573.40) 341.73 (276.00, 407.46) 14.13 (12.38, 15.87)
Leopold 3368.3 (470.52) 178.96 (124.99, 232.92) 11.20(9.97, 12.43)

Overweight, n=63

Birth weight 3034.4 (328.82) Reference Reference
Ultrasound 2967.0 (273.83) -67.32 (-124.08, -10.55) 5.57 (4.37, 6.78)
Johnson’s 3132.0 (310.20) 97.62 (15.92, 179.32) 8.94 (6.92, 10.97)
Dare’s 3065.6 (304.99) 31.21 (-47.62, 110.03) 8.27 (6.60, 9.95)
Leopold 3098.4 (333.36) 64.05 (-18.14, 146.24) 9.25 (7.54, 10.95)

Obese, n=142

Birth weight 3258.1 (402.95) Reference Reference
Ultrasound 3231.8 (370.54) -26.28 (-70.01, 17.45) 6.52 (5.70, 7.34)
Johnson’s 3495.1 (445.95) 237.05 (171.83, 302.27) 11.08 (9.44, 12.73)
Dare’s 3737.6 (543.16) 479.49 (400.91, 558.08) 16.72 (14.43, 19.02)
Leopold 3488.0 (473.78) 229.94 (162.18, 297.70) 12.07 (10.47, 13.66)
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- (a) Ultrasound estimation - (b) Johnson's formula estimation
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Figure 2 Modified Bland-Altman plot for estimate fetal birth weight and actual birth weight agreement in

excessive weight pregnancy women.

(a) Ultrasound estimation (b) Johnson's formula estimation
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Figure 3 Modified Bland-Altman plot for estimate fetal birth weight and actual birth weight agreement in over-

weight pregnancy women.
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(a) Ultrasound estimation
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Figure 4 Bland-Altman plot for estimate fetal birth weight and actual birth weight agreement in obesity preg-

nancy women.
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