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Objective: To test the prognostic value of the pregnant nutrition graph (Vallop Curve).
Design: Prospective and comparative study.
Setting: Department of Obstetrics and Gynecology, Prangnangklao Hospital.
Subject: 510 cases who attended the antenatal care clinic and delivered at Prangnangklao Hospital from
January 2004 to July 2004.
Material and Method: Height, weight and pre-pregnancy body mass index (BMI) of the women were recorded and classified BMI of each into 3 groups, low BMI (< 19.8) normal BMI (19.8-26.0) and high BMI
(26.1-29.0.) The weight of the pregnant women in each gestational week was calculated as percentage of
standard BMI at 21 and plotted in a Vallop Curve. The data was analyzed by using an Anova Test and Wilson
Method to find association. A p-value of < 0.05 was regarded as significant.
Outcome evaluation: Birth weight curve, below the 2,500 gm line and above the 2,500 gm line.
Results: The mean birth weight of low BMI was 2,541.70 + 276.89 gm. The mean birth weight of normal BMI
was 3,021.30 + 318.61 gm. The mean birth weight of high BMI was 3,520.00 + 250.65 gm. There was a
significant difference in weight by the Anova Test.
Sensitivity was 65.6%. Specificity was 87.4%. Positive predictive value was 42.9%. Negative predictive
value was 94.7%. P-value was < 0.001 at 95% confident interval by the Wilson Method.
Conclusions: The Vallop Curve may be useful to predict the incidence low birth weight infants, but in the
future the Vallop Curve may be changed corresponding to change of socio-economic status and also to
simplify it’s method of usage.
Keywords: Body mass index (BMI), Pregnant nutrition graph (Vallop Curve), Low Birth weight (LBW)
J Med Assoc Thai 2005; 88(1): 9-14
Full text. e-Journal: http://www.medassocthai.org/journal
Mother and child health is necessary basic
health care, especially in the antenatal period. General
Hospital, Community Hospital and Primary medical
centers have antenatal care services, but the quality
depends on different attitudes, knowledge and skill.
Primary medical centers have no high technology for
diagnosis of medical problems. A practictional nurse
who was trained to have more knowledge and skill,
was the person to screen and diagnose diseases in
antenatal care clinics under the policy “Survival birth.
Safety mother”.
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The target of the mother and child health in
the 9th National Economic and Social Development
Plan of Thailand is the LBW, mean birth weight less
than 2,500 grams(1), not more than 7% which is a socioeconomic status indicator of the country(2). In January
2004 at a meeting of the Public Health Ministry, it was
reported the Permanant Secretary that LBW in Thailand was 8.58%.Therefore, these practictional nurses
are important people to make the 9th National Economic
and Social Development Plan more successful by
giving more skill, knowledge and simple methods for
screening and diagnosis in antenatal care clinics to
prevent the risk of LBW
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Material and Method
Singleton uncomplicated pregnant women
who attended the antenatal care clinic were selected.
From 12 weeks of gestational age to deliver at
Prananklao Hospital from January 2004 to July 2004
by the following:
1. Give inform the details of the study and get
informed consent from the pregnant women.
2. General history, physical examination, history of
the last menstual period, weight and height were
taken (No smokers in the present study).
3. An obstetrician used ultrasound to confirm the
gestational age from the last menstual period in
every case, if it was different by more than 1 week,
case was excluded.
4. Registered nurses examined the pregnant women
routinely and changed the weight to be the percentage of standard body mass index, which was
based on the 50th percentile of pre-pregnancy Thai
women at 21 (Table 1). For example, if the height
is 156 centimeters and weight is 50.1 kilograms,
the percentage of standard body mass index is
98, so the number 98 was plotted in the Vallop Curve
in the Y axis, corresponding to the gestational
age in weeks in X axis (Fig. 1).
5. If the curve in number 4 is below the 2,500 gram
line the pregnant woman is educated and advised
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Although,current development of new high
medical technology was used for screening, diagnosis
and treatment of LBW, doctors must concern about
their cost-benefit and prognostic value. For example,
Neilson et al(3) used ultrasound to measure the biparietal (BPD) diameter of the fetus and the sensitivity
was 58% and specificity was 90%. Whilst the Primary
Medical Center had no ultrasound and obstetrician.
When Walraven et al(4) used symphysis fundal height,
its sensitivity was 26%-86% and specificity was
78%-83% to predict LBW. The Division of Nutrition,
Department of Public Health Ministry, have used pregnant nutrition graphs (Vallop Curve) in antenatal care
books, as a simple method to screen the risk of LBW.
The BMI of pregnant women in each week of gestational age is data base. The purpose of the present
study was to test the prognostic value of the Vallop
Curve in predicting LBW which in a developing
country, LBW was mainly caused by intrauterine
growth restricted fetus. The function of the placenta
in carrying nutrient and oxygen to the fetus was
disturbed. This is part of the factor because of the
poor health and nutritional status of the mother.
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Fig. 1 Vallop Curve

by the nutritionist. If the curve is above the 2,500
gram line, routine advice was taken. The date of
gestational age less than 28 weeks is seen every
4 weeks, between 28-36 weeks, seen every 2 weeks
and more than 36 weeks, seen every week.
6. Birth weight was recorded at the labour room.
7. Beyond the 40th week of gestational age, congenital anomaly or complicated pregnancy in which
early termination of pregnancy was taken, such
as DM, pregnancy induced hypertension, were
excluded.
Results
General data
Total sample
Age (mean + SD)
Nulliparous (%)
Multiparous (%)

510
24.09+3.30
256
254

cases
years
cases (50.2%)
cases (49.8%)

Discussion
The Nutrition Division of the Health Department of the Public Health Ministry of Thailand have
been taking the Vallop Curve for screening LBW
infants since 1993. The specificity was 59.71%, the
sensitivity was 61.61%(5) and currently it has been
used in the antenatal care book. The Vallop Curve was
tested at Pranangklao Hospital from January 2004 to
July 2004, the total sample is 510 cases. Mean age was
24.09 + 3.30 years, nulliparous was 256 cases (50.2%)
and multiparous was 254 cases (49.8%). From Table 2,
low BMI was 56 cases (10.98%), normal BMI was 420
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Table 1. Percentage of standard BMI at 21
Height (cm) 145 146 147 148 149 150 151 152 153 154 155 156 157 158 159 160 161 162 163 164 165
Weight
Kg Kg Kg Kg Kg Kg Kg Kg Kg Kg Kg Kg Kg Kg Kg Kg Kg Kg Kg Kg Kg
Standard
value (%)
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cases (82.35%) and high BMI was 34 cases (6.67%).
Most of them were normal BMI based on the same
normal BMI at 21 in the hypothesis of the Vallop Curve.
When birth weights were compared 2541.7 + 276.89
gram in low BMI, 3021 + 318.64 gram in normal BMI
and 3520.0 + 250.65 gram in high BMI, they were
significantly different by the Anova Test. They were
the same as in the study of Bolzan et al(6), Ogunyme et
al(7), Ehrenberg et al(8) and Thame et al(9),who said that
smaller infants were associated with low BMI mother,
and low weight gain during pregnancy was associated
with an intrauterine growth restricted infant in double
times. But Rorenberg et al(10) said that BMI must be
equal or lower than 18.5 to make LBW significant. While
Cogswell et al(11) said that low BMI was associated
with LBW and survival rate, but high BMI was associated with the mortality rate of an infant because in
low BMI, most of the mothers were smokers, but in
the present study there were no smokers and high
BMI was associated with DM, multiparity and genetic.
In another study, Neufeld et al(12) reported that the
weight gain in all trimesters was associated with LBW,
especially in low BMI which was less than 18.5 and
low weight gain was in the 3rd trimester, the LBW was
more than those whose low weight gain was in the 1st
and the 2nd trimester. But Hickey et al(13) and Abrams
et al(14) did not agree; they said that low weight gain in
low BMI in the 2nd trimester was associated more with
LBW than low weight gain was, in the 1st and the 3rd
trimester. The study of Schieve et al(15) and Hickey et
al(16) found that low weight gain in low BMI was associated with preterm labour. Seiga et al(17) and Hickey et
al18 said that if weight gain was less than 0.37 kg/wk
in normal BMI and less than 0.38 kg/wk in low BMI
in the 3rd trimester, it was associated with preterm
labour. While Siega et al(19) could not conclude that
low BMI was associated with preterm labour, rather
than nutrients and more weight gain must be advised
in the 3rd trimester to prevent preterm labour. However,
these were no studies about the association of preterm
labour and low BMI and low weight gain in the present
study. Copper et al(20) said that in low BMI they had
a positive attitude towards weight gain, but it had
minimal effect to increase birth weight, although there
was a nutrition promoting program, advised in the
present study.
From Table 3, sensitivity was 53.4%-76.1%
(65.5%), specificity was 84.0%-90.2% (87.4%), positive predictive value was 33.5%-52.7%(43.9%)and
negative predictive value was 92.0%-94.6% (94.7%),
p value < 0.001 at 95% confident interval by the Wilson
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Table 2. Pre-pregnancy BMI and Birth Weight (BW)
No.
(cases)
Low BMI (< 19.8)
56
Normal BMI (19.8-26.0) 420
High BMI (26.1-29.0)
34
Total
510

%

BW (gm)

10.98
82.35
6.67
100.00

2541.7+276.89
3021.3+318.61
3520.0+250.65
p < 0.05

(By Anova test)
Table 3. Prognostic value
Vallop Curve

BW

Total

< 2,500 gm > 2,500 gm
Below 2,500 gm line
Above 2,500 gm Line
Total

42
22
64

Confidence interval
Sensitivity
Specificity
Positive predictive value
Negative predictive value
P < 0.001

56
390
446
95%
0.656
0.874
0.429
0.947

98
412
510

(Wilson method)
(0.534-0.761)
(0.840-0.902)
(0.35-0.527)
(0.920-0.964)

Method. This means the Vallop Curve may be useful
to screen LBW. However, the current Thai women’s
BMI may be changed, then at 50th percentile, they may
be changed from 21 too. They made the prognostic
value different from the first report in 1993. The wrong
height, wrong weight and wrongly calculated BMI
were the factors that made the curve deviate from the
fact. Finally, regarding to gestational age; although
the mother could date her last menstual period exactly,
it may not be the same as the gestational age. In the
present study, every case was examined by ultrasound
to confirm the gestational age. Every data made the
practictional nurse use the time to correct it. So, knowledge and skill needs to be given to the practictional
nurse without excessive work load.
Conclusions
LBW is still a mother and child health problem
in the developing country, many factors making a
cause. One factor or one method cannot be corrected,
they must be solved together. The Vallop Curve was
only a trial method to alert recognition in the practictional nurse and a pregnant woman herself, to correct
nutritional status in antenatal care clinic to prevent
LBW. In the future, the Vallop Curve may be changed
corresponding to the changes of socio-economic
status. It must be simple to use as well as understand,
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and lastly, the graph for low BMI and high BMI should
be modified.
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การศึกษาค่าความแม่นยำของกราฟแสดงภาวะโภชนาการหญิงมีครรภ์(วัลลภกราฟ) ในการคาดคะเน
อุบตั กิ ารณ์ของทารกแรกคลอดน้ำหนักน้อย
อนุราช กุลวานิชไชยนันท์
วัตถุประสงค์: เพื่อทดสอบค่าความแม่นยำของกราฟแสดงภาวะโภชนาการหญิงมีครรภ์ (วัลลภกราฟ)
วิธกี ารศึกษา: เป็นการศึกษาเชิงเปรียบเทียบไปข้างหน้า
สถานที่: กลุ่มงานสูติ นรีเวชกรรมและวางแผนครอบครัว โรงพยาบาลพระนั่งเกล้า
กลุ่มเป้าหมาย: หญิงมีครรภ์จำนวน 510 รายที่มาฝากครรภ์และคลอดที่ โรงพยาบาลพระนั่งเกล้า
วัตถุดบิ และวิธกี าร: ความสูง น้ำหนัก และค่าดัชนีมวลกายก่อนการตัง้ ครรภ์ของหญิงมีครรภ์ถกู แบ่งออกเป็น 3 กลุม่
คือดัชนีมวลกายน้อย (< 19.8) ดัชนีมวลกายปกติ (19.8-26.0) และกลุม่ ดัชนีมวลกายมาก (26.1-29.0) น้ำหนักของ
หญิงมีครรภ์ในแต่ละสัปดาห์อายุครรภ์ ถูกเปลี่ยนเป็นร้อยละของดัชนีมวลกายมาตรฐานที่ 21 และนำไปบันทึก
ในวัลลภกราฟ ข้อมูลทั้งหมดถูกวิเคราะห์โดยแบบทดสอบของ Anova และวิธีการของ Wilson เพื่อหาความสัมพันธ์
โดยค่าความเชือ่ มัน่ อย่างมีนยั สำคัญที่ p < 0.05
ข้อมูลทีว่ ดั : ค่าน้ำหนักทารกแรกคลอด ผลของกราฟที่ต่ำและสูงกว่าเส้น 2,500 กรัม
ผลการศึกษา: น้ำหนักทารกแรกคลอดเฉลีย่ ของกลุม่ ดัชนีมวลกายน้อย เป็น 2,541.70 + 276.89 กรัม น้ำหนักทารก
แรกคลอดเฉลี่ยของกลุ่มดัชนีมวลกายปกติ เป็น 3,021.30 + 318.61 กรั ม น้ ำ หนั ก ทารกแรกคลอดเฉลี ่ ย ของ
กลุ่มดัชนีมวลกายมาก เป็น 3,520.00 + 250.65 กรัม ซึ่งมีความแตกต่างกันอย่างมีนัยสำคัญ โดยแบบทดสอบของ
Anova และมีคา่ ความไวทีร่ อ้ ยละ 65.6 ความจำเพาะทีร่ อ้ ยละ 87.4 ค่า Positive predictive value ทีร่ อ้ ยละ 42.9
Negative predictive value ทีร่ อ้ ยละ 94.7 ค่า P < 0.001 ทีค่ า่ ความเชือ่ มัน่ ร้อยละ 95 โดยวิธขี อง Wilson
สรุป: วัลลภกราฟน่าจะยังมีประโยชน์ในการคัดกรองทำนายทารกแรกคลอดน้ำหนักน้อย แต่ในอนาคตอาจจะต้องมีการ
เปลี่ยนแปลงไปตามสถานะของเศรษฐกิจ และสังคมและทำอย่างไรที่จะสามารถปฏิบัติได้ง่ายขึ้น
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