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Accuracy of fetal weight estimation by modified Johnson method compared with
ultrasound at Suratthani Hospital

Ploythong Klaiudom, M.D.

Abstract

Background: There are several methods of estimating fetal weight, such as abdominal
examination by Leopold maneuver, measuring the uterine fundus by a tape, or ultrasound.
Accuracy of fetal weight estimation affects the delivery planning. Measuring the uterine fundus
combined with fetal head level assessment by per vaginal examination (station), and calculating
with modified Johnson’s formula is one method that is simple and has no cost. Therefore, our
team aimed to compare its accuracy with ultrasound examinations by interns at Surat Thani
Hospital.

Objectives: To evaluate the accuracy of fetal weight estimation between uterine fundus
measurement using the modified Johnson method and ultrasound examination by interns in term
pregnant women who delivered at Suratthani Hospital.

Method: A total of 391 singleton pregnant women who delivered between November 1,
2024 and May 31, 2025, were performed fetal weight estimation using the modified Johnson
method and ultrasound examination by interns. An accuracy of the two methods with actual birth
weight were compared.

Results: There was no statistically significant difference between the actual birth weight
and the estimated birth weight using either the Modified Johnson’s formula (P = 0.811) or
ultrasound (P = 0.467). The differences between the actual birth weight and the estimated values
obtained by ultrasound and the Modified Johnson’s formula were 230.2 + 200.4 grams and 281.6 +
227.4 grams, respectively. Ultrasound showed the lowest mean absolute percentage error
compared with the Modified Johnson’s formula. However, when considering accuracy within 10%
of the actual birth weight, the Modified Johnson’s formula demonstrated greater accuracy than
ultrasound (P < 0.001).

Conclusion: Estimated fetal weight using modified Johnson method was more accurate
than ultrasound performed by interns.

Keywords: Accuracy, Fetal weight estimation, Uterine fundus measurement, Ultrasound,
Birth weight
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Table 1. Characteristics of participating pregnant women

Characteristics N=390
Maternal age, years, Mean + SD 288 + 6.7
Maternal age group, n (%)
< 20 years 24.(6.1)
20 - 34 years 272 (69.6)
> 35 years 95 (24.3)
Body weight, keg., Mean + SD 62.5 + 14.8
Height, cm., Mean + SD 158.0 + 6.1
Gestational age at delivery, weeks, Median (IQR) 38.2+ 1.1
Pre-pregnancy BM, ke/m?, Mean + SD 249 + 54
Pre-pregnancy BMI groups, n (%)
< 185 kg/m? 27 (6.9)
18.5 - 22.9 kg/m? 148 (37.9)
23.0 - 24.9 kg/m? 51 (13.0)
25.0 - 29.9 kg/m? 94 (24.0)
> 30.0 kg/m? 71(18.2)
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Table 1. Characteristics of participating pregnant women (sig)

Total weight gain, ke., Mean + SD 11.8 £ 5.6
Mode of delivery, n (%)
NL 119 (30.6)
/s 270 (69.4)
Height of uterus, cm., Mean + SD 31.3 (2.6)
HE: (Head engage), n (%)
Yes 325(83.1)
No 66 (16.9)

Estimated fetal weight by Ultrasound, grams, Mean + SD

3,127.9 £ 425.2

Estimated fetal weight by modified Johnson, grams, Mean + SD

3,119.9 + 403.5

Actual birth weight, grams, Mean + SD

3,114.4 + 472.0

Actual birth weight group, n (%)
< 2,500 grams
2,500 - 3,999 grams
> 4,000 grams

33 (8.5)
282 (72.3)
75(19.2)

SD: Standard deviation, Kg: kilogram, Cm: Centimeter, HE: Head engage,

ke/m: kilogram/meter, BMI: Body Mass Index, C/S: Cesarean Section, NL: Normal Labor
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Table 2. Accuracy of fetal birth weight estimated by ultrasonography and Johnson’s methods, overall and by fetal birth weight category.

91387133INTUN VR 11 TN 39 aduil 2 waunaw - A9rAu 2568

Accuracy of fetal birth weight Ultrasonography Johnson'’s P-value
Overall (N=390) Mean + SD, actual FBW 3,113.4 + 472.0 grams
Estimated FBW, Mean + SD 3,127.9 + 425.2 3,119.9 + 403.5 0.496
Absolute error, Mean + SD 230.2 + 200.4 281.6 + 2274 0.122
Absolute error percentage, Mean + SD 7.5+70 93+83 0.135
Accuracy within 10% of actual birth weight, n (%) 105 (26.9) 147 (37.7) <0.001
< 2,500 grams (n=33): Mean + SD, actual FBW 2,263.8 + 221.2 grams
Estimated FBW, Mean + SD 2,425.7 + 326.7* 2,618.2 + 336.6* <0.001
Absolute error, Mean + SD 2435 + 263.8 381.1 £ 311.3 0.002
Absolute error percentage, Mean + SD 114 + 144 17.6 + 16.1 0.002
Accuracy within 10% of actual birth weight, n (%) 14 (42.4) 19 (57.6) 0.132
2,500 - 3,999 grams (n=282): Mean =+ SD, actual FBW 3,038.7 + 276.3 grams
Estimated FBW, Mean + SD 3,095.8 + 321.3* 3,081.8 + 343.0% 0.496
Absolute error, Mean + SD 208.2 + 157.7 250.8 + 196.0 0.003
Absolute error percentage, Mean + SD 70+54 8.4 +6.7 0.004
Accuracy within 10% of actual birth weight, n (%) 68 (24.1) 94 (33.3) 0.007
> 4,000 grams (n=75): Mean + SD, actual FBW 3,773.3 + 274.9 grams
Estimated FBW, Mean + SD 3,545.8 + 321.7* 3,478.1 + 334.5% 0.071
Absolute error, Mean + SD 307.3 + 280.6 353.7 + 266.1 0.135
Absolute error percentage, Mean + SD 8068 92 +6.6 0.122
Accuracy within 10% of actual birth weight, n (%) 23 (30.7) 34 (45.3) 0.041

FBW: Fetal birth weight; SD: Standard deviation*: Statistically significant
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Table 3. Ability between ultrasonography and Johnson’s fetal birth weight estimation

methods to predict low, normal, and high actual birth weight

Accuracy of fetal birth weight Ultrasonography Johnson’s P-value
Prediction of low birth weight (<
2,500 grams)

Sensitivity 54.5 (36.4, 71.9) 455 (28.1, 63.6)

Specificity 96.4 (93.9, 98.0) 95.5(92.8, 97.4)

PPV 58.1(39.1, 75.5) 48.4 (30.2, 66.9)

NPV 95.8 (93.2, 97.6) 95.0 (92.2, 97.0)

ROC 0.7545 (0.6677, 0.8413)  0.7049 (0.6179, 0.7918) 0.279
Prediction of normal birth weight
(2,500 - 3,999 grams)

Sensitivity 85.5 (80.8, 89.4) 83.7 (78.8, 87.8)

Specificity 53.7 (43.8, 63.3) 46.3 (36.7, 56.2)

PPV 82.8 (78.0, 87.0) 80.3 (75.3, 84.7)

NPV 58.6 (48.2, 68.4) 52.1 (41.6, 62.4)

ROC 0.6958 (0.6443, 0.7474) 0.6499 (0.5980, 0.7019) 0.109
Prediction of macrosomia (> 4,000
grams)

Sensitivity 53.3(41.4, 64.9) 46.7 (35.1, 58.6)

Specificity 91.1 (87.4, 94.0) 90.5 (86.7, 93.5)

PPV 58.8 (46.2, 70.6) 53.8 (41.0, 66.3)

NPV 89.1 (85.2, 92.3) 87.7 (83.6,91.1)

ROC 0.7222 (0.6633, 0.7812)  0.6857 (0.6266, 0.7448) 0.256

NPV: Negative predictive value; PPV: Positive predictive value; ROC: Receiver operating

characteristic

3a75ad

AsALULIMUNNISNIUATSA T%ae7s

99910015 IA5 9 99Aa0R 15INE1UIa

431945571

WU N1598RTITIIANTBNITINLDAUAGNIAT
AunasioaunIsRdindaivaiogas Wy
A8gnsA1uINeY dare, I5gnTAIUINYEY
inler, 38a@n3A1uIUYDY Modified Johnson
uwag 35gnIA1LINYBY Johnson lagns@nw

[

11935gnsr1uIuvee Modified Johnson

www.tci-thaijo.org/index.php/Reg11Med)

N13M52998M19790 AAuudugiag
annsaldlinnetgassfuazmsnynvin sats
FauAtamidemifmifeaznddanssia
fourdesanlugudansuniouagn agslsh
MUN58ART1T1IANAYT18UAE NI B
HIUNITHNDUTH AvinwelazaNg Uy 98

°®
|L_A.



|ﬂ

NIANTIPINITUINERA 11 VN 39 adun 2 nqunay - &anau 2568

FosrialuuisaiuneIuiaiivinLaauwnng
ﬁm;l'juﬁmqmsﬁumﬁu Msazutwnnsn
axflAuAILAA BUNINTY FINSANYIVES
Castro-Vasquez Wu11 ﬁé'l&}ﬁ’iiﬁg?ﬂl,wf 37
Fpiduly axfinnunanniedouvasnisaziy
dwinmsnluassdussanadesay 15
MsAnENE WU nsezvdamsn
Tunssffa8dansIeniaIuAaIAAS oU
duysaluazievazvesanunannideudiysol
ladesNITISgnsAuInIYea Johnson
Tuvaefidl efiansanaruuane sl
Audewar 10 animinusniinasaasiiuin
daduvesnnunyugilyiiusesay 10
azuansnafulunuAEnnsesumTnLs LA
Tnenuinaun1snispatnues Johnson ianii
WIUEINII58an 1916 a8 edldpd ATy 39
nald 31 N15TAR 8T8 gRIAIUINYEY
Johnson #AMMLUUEININATT TFA1TEaRT
gdlasunngliyu lunquudadsnssdasy
F1UA §9019910015A NEIT HIUNT V09
Pongtipakorn wazAme® Ainuin sansig1a
fidmdumuwiudiliiiudesas 10 wannda
Bnanddndug wiegslsinuiinisdnyly
Uszansfisnaiu 1l esann1sdned vinlu
ﬂsmmiﬁymdmaammuﬁmu@LLazﬂ'au
s TS UN15RTI198aNTIB1IRLAE LN
Uszdrthuamensgiemans luvairanuide
Hlgsunssansiana Immmm&ﬁmwuﬁﬂwﬁ
fUsvaunisaldesnin wazvinanislungy
Fenssaasuimun uenandsadnuiteves
Krispin wagAmy? ANU11 N158an519190 8
anuutuglunisazsutmiinnisnlunssd
wnndrauniamenadnlunguiidanssdasu
faun Jsaenndasiunsinelud 2019 Yo
Durgaprasad wazAfsy fiNun n158ans1w1s
fauusiudilunsaziudmdnnisnlunsss
WHUEINIINTIAN TN

www.tci-thaijo.org/index.php/Reg11Med)

1wl 2016 An1sAnwuU prospective
cross-sectional 1y Yadav wazamy' wuin
10ansAWINYY Johnson wisngfiun1sAzLY
wtinlungumisniale Weswindaud g
Fovay 90.5 wazdA1n15vuIYNaaUI YA
87.7 agslsnmuni 2 35 ludrasdunas
£ f§ A ad J .
9an31911ANTITANTAWINVEY Modified
Johnson LiflAuuanansiueesddedfsgy
sen1sasiuvdnlungunisnimineides
Un@ wsedale N1l llaannasiuniIsAne)
Y84 Alidoosti uagane ™ Ay IansAuin
294 Johnson @msaaziudindnnisnle
winglunsalimisnlaaunad (Sovaz 84.3)

=t a ¢ v % '
wazmsniilaniunay (Sowaz 70) lauinnin
msnAuminamInILne (Segay 4) '

AsAzULIMTANIINIUATINA2875

J & aadl
gn3AUINVeY Johnson LHWIENNY azaIn
Idgunsaliieaniineg1ames yAaInsnn
S¥AUAINNTANTIALA wazdaauusiuglunng
QOJ v & = 1< a =
Aviundnnisnluassa Jadudnmisden
v U Ui nuluiiesnasniiviaiaauwnng
Wy lsaneruiayuy ieyislunisandula
lBONI5N1TARDALAZAIABLIINGIUIATLAY
AReNi
Y

ATIVDIUINY

WunsAnwSeuiieu 2 35uanlu
nsezutminnisnluassd Idud 35gas
ANUIUUDY Modified Johnson Lagn139ansi-
%196 Vi lA i ud e uardeasninvesnnagis
FaLau ImaLmeéLﬁlmwjuﬁﬂw arunsau Ul
Uselowd lunvdfuaasdunsquands
wanssiteUsziiuiiniseaen
42311AV899UIY

Foiinveinisviiived Ao (Ju
nsfnwlungunsnasuivug ﬁqaﬁm?wé’q
ldunnuaztdurnfsee nan15@nuwldaly



Region 11 Medical Journal Vol. 39 No. 2 May - August 2025
aunsngnedaligussrnsngudula anvs B manoAULugIYBINITAZIUIMETNNISN
wnngituyuineee1avziinuaunsalunis Tupssald

A5790aM519 NN NANA1NLlLLA azlsIneIUIa

YInNssuaneIn Modified Johnson LaAIAALIULENNTINNISALSNAADA AR AIATSA

ANYAZVDIUINNTTY ANa5U1Y
WAULY =AUEIVRILOAUAGN 1-50 LYURALUNT
HF ° Y o
HE AUV = WANITATUIUIUUANITNLINARBA
50 5890 Iﬂﬂi%zjmsuaﬂjohnson (Modified Johnson's
6045 formula)
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SHF: Supraoptic height of fundus
HF: Head float

HE: Head engage

BW: body weight
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