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Use of Johnson’s Formula in MCH Training
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Summary

Phis study was conducted over a period of one vear on 110 patients who reported in the third trimester
of pregnancey and delivered within one week of examination. The aim was to evaluate a simple method ot
toctal weight estimation clinically, which can be useful for training the health personnel at the PHC level.
Focetal wetght estimation was done clinically using Johnson'’s formula and these results were correlated
with ultrasonographic foetal weight estimation. Results of foetal weight estimation by Johnson’s formula
were as good as ultrasonographic estimation. Thus, even though ultrasonography is a more accurate
method tor determining foetal weight, the results of Johnson's formula are comparable. Moreover,
ultrasonography is not available in the rural areas, whereas Johnson’s formula is casy and simple to
caleulate and thus it can be included in the MCH training programme of medical and paramedical staff

and birth attendants.

Introduction

This study was conducted over a period of one
vear on 110 patients who reported in the third trimester
of pregnancy and delivery within one week of
examination. Fhe aim was to evaluate a simple method
of foctal weight estimation clinically, which can be
useful for training the health personnel at the PHC level.
Foctal weirght estimation was done clinically using
Johnson's formula and these results were correlated with
ultrasonographic foctal weight estimation. The predicted
error in estimation of foctal weight by Johnson's formula
was 18650456 (mean+5D) as compared to 65.97+153.50
by USGL 46367 of cases were within 500 gms error.
Johnson's formula was as good as ultrasonographic
estimation. Thus, even though ultrasound is a more
accurate method tor determining foetal weight, the results
of Johnson's formula are comparable. Moreover,
ultrasound is notavailable in the remote areas whereas
Johnson's formula is casy and simple to calculate and
thus it can be included in the MCH training programme
of medical and paramedical staff and birth attendants.
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A quick, easy and accurate method for estimating
fetal weight in utero is an obvious benefit to the clinician
practising modern obstetrics as the perinatal morbidity
and mortality is affected not only by fetal age butalso by
weight. Fetal weight estimation has also become
increasingly important under certain conditions like
diagnosis and management of low birth weight babies
(preterm and small for gestational age), decision for mode
of delivery in breech presentation, induction of labour
before term in complicated pregnancy, evaluation of
fetopelvic disproportion and patient’s mobility to
remember dates, which is very common in our country.
Assuming a crude birth rate of 25 per 10000, there arc 23
million births in India every year, and approximately
17.5 million of them take place in the rural areas, of which
majority are under domiciliary conditions. For these we
have to search for a clinical method which can be applied
at the PHC level and by the birth attendants. Thus the
present study was undertaken in order to estimate the
foetal weightby a simple and easy method whi  can be
taught to the medical and paramedical staff and birth
attendants under MCH teaching programme to improve
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Fig. 1: Maternal and Fetal weights (kg)

I1. Foetal weight estimation by Utrasonography :

FIand AC were measured and the foetal weight
estimation was done using the Warsof etal formula
(1986,

Observations

Ot [1U cases SY were booked and 21

unbooked.

the

[he mavimum number of cases studied (493
were m the age group ot 21-25 vears and there was no
statistical significance ot birth weight with maternal age.
Although mean birth werghts were more in women with
parity: 2 and 3 (2953545 gms and 2993.33 gms
respectivelvi the dittferences were not statistically
signiticant.

In the maternal height range of 148 = 160 ems.,
mean birth weight remained more or less same. When
maternal height was greater than 160 cms., the mean
birth werght was masimum (3202.22 pms.) which was

statistically signiticant ¢ Table D
As the maternal weight increased, the mean birth
welght  atso mcreased and this was also statistically

highiv signiticant m groups 61 -05 kg and 71-80 kg (Fig. 1)

Fhe mean birth werght (NIBW) was the lowest
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in the illiterate mothers (2721.71 gms) and gradually
increased as the level of literacy rose (3109.28 gms), a
tact which was statistically signiticant .

On comparison ot the predicted birth weight by
difterent methods with the actual tetal birth weight, il
was seen that the predicted birth weight by clinical
methods was on the lower side and that by the
sonographic method it was on the higher side of the
actual birth weight (Iig. 2).

On comparison ot the predicted error in birth
welight by various methods, it was scen that overall
Johnson’s method and ultrasonogrphy were statistically
better than clinical estimation. However, there was no
statistically significant difference between Johnson's
formula and ultrasonography (Fig. 3).

On estimation ot over and underestimates in
predicted birth weight, there was almost equal
trequencies of under and over estimations in the 2001 -
2500 gms and 2501-3000 gms groups while in the 3004
3500 gms and > 3500 gms groups there was more of
under estimations i the chincal method and Johnson s
method. By ultrasonographv, there were more ol
overestimations in first 2 groups and almost equal
frequencies of over and ninder estimations m the second
2 groups (Table 11).
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Fig 3: Comparison of predicted error of birth weight (n=110)

Table ll: No. of under and over estimates (prediction) by various methods in different groups according to birth

weight (n=109)%

Method 2001-2500 2501 - 3000 3001-3501 >3500 Total
n=17 n=54 n =33 n=>5 n=1110
Over Under Over Under Over Under Over Under Over Under
Chinical 10 6 29 21 7 24 0 5 16 56
(42.2%)  (51.3%)
Johnson's 10 7 28 24 11 17 0 5 19 53
(41.9%0)  (18.6°0)
USC 15 2 39 15 16 16 1 4 71 37
(65.1%)  (32.4°6)

*One case was < 2000 gms

Table I1I: Percentage error by ditferent method

Percentage lirror

Percent age of cases

Clinical Johnson’s USG
Upto 5@ 16.36 48.18 53.63
Upto 107 76.36 75.45 80.90
Upto 15% 90.00 94.54 90.00
Upto 20%0 97.27 96.36 93.63
Upto 25 99.09 99.09 99 .09




Johnson’s Formula

TableIV: Predicted error per kg of birth weight by various methods in different fetal weight groups (n=109)*

Error per kg birth weight (gms)

Method 2001 — 7R00 2501 - 3000 2N01 — 35001 >3500 Total
Clinical 112.06 50.82 62.80 118.27 85.99
Johnson's 99.17 64.93 52.36 51.16 66.90
UsG 115.90 57.07 37.90 42.08 63.24

* 1 case was < 2000 gms

error in g/ kg birth weight by any method in present
study comprises well with other methods like McCullum
and Brinkley (1979) - 130gm / kg and Warsof et al (1986)
- 109 gm / kg.

Tewari and Sood (1989) obtained a predicted
error of 142,69 gm/kg by clinical, 130.88 gm/kg by
Johnson's method and 110.77 gm / kg by Dawn'’s
method and 99.32 gm/kg by ultrasonographic formula.

Conclusion

Clinical estimation ot foetal weight in utero by
an experienced Obstertrician still has a role specially in
2500- 3000 birth weight group. Majority of the deliveries
take place in the rural areas in our country of which
most are under domiciliary conditions. Under MCH
teaching programme we can teach the medical and
paramedical staft and birth attendants the foetal weight
estimation by a simple and easy method to improve the
maternal and perinatal mortality and morbidity
Johnson's formula will thus be useful in the MCH training
programme. A table has been formulated based on our
experience to avoid even the simple calculation (Table
V).

With the help of this Table, we suggest the use
of asimple measuring tape in which different markings
are made corresponding to the foetal weight estimation
which may be made use of by the local birth attendants
ataglance e.g. readings in red zone means patient should
be referred to higher centre for delivery, those in the
yellow zone should be dealt with caution and those in
the green zone may safely be conducted at home (Fig. 4).

Though one cannot overlook the superiority of
USGwhich not only estimates the foetal weight but also
gestational age, foetal maturity and biophysical profile
a simple method of foetal weight estimation should be

included in the hospital teaching programme to train
the undergraduates, postgraduates and paramedical
staff.

Table V: Estimated Weight in Grams Based on
Johnson’s Farmula

McDonald's Station
Measurement Minus & Above Zero Plus
(cm)

20 1085 1240 1395
21 1240 1395 1520
22 1395 1550 1705
23 1550 1705 1860
24 1705 1860 2015
25 1860 2015 2170
26 2015 2170 2325
27 2170 2325 2480
28 2325 2480 2635
29 2480 2635 2790
30 3635 2790 20915
31 2790 2945 3100
32 2945 3100 3255
33 3100 3255 3410
34 3255 3410 3565
35 3410 3565 3720
36 3565 3720 3875
37 3720 3875 1030
38 3875 1030 1185
39 4030 1085 1340
40 4185 4340 1495

If Weight is >91 kgs, McDonald’s measurement will be 2
cm less.

References

1. Dawn C.S. Modak G.C. Ghosh A : J. Obst and Gyn.
Ind., 33:133, 1983
2. Dougherty CRS and Jones AD. Am [ Obstet

Fig. 4

49



Rajyashrr Sharma et al

s}

‘N

5()

I E 190; 1982

JTohnson's RW (1957). Calculations in estimating
fetalwerght Am ] Obstet. Gynaccol. 74:929.

Karn MW Penrose TS Ann Fugenic 16:147, 1952,
Quoted trom Tover IF], Kirch RAH : Factors
mtluencmyg birth weight innormal pregnancy. Am
. Obstet. Gy naceel. Y1342, 1965,

AMeCallum W1 Brinkley JIAm JObstet. Gynaecol.

330105, 197,

Gyvnaccol

Niswander KR, Capraro V], Van Coevering RJ.
Obstet. Gy naccol. 360 294, 1970,

. Tewari R, Sood M. ] Obstet Gynaccol Ind; 39

O'sullivan JB,” Gelhs 85, Tenny BO Am | Obstet.
Gyvnaecol. 921 1023, 1965,

Ott W], Obstet. Gynaecol. 57 758, 1US 1.

Shepard MJ, Richards VA, Berkowity RT.L Warsof
SI., Hobbins JC. Am ] Obstet. Gvnaccol. 142 - 47
1982.

279,

1989.

. Warsol SI,, Wolf P, Coulchan ], Queenam J. Obstet

Gynaecol 67 : 569 ; 1986.



