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Potential use of Bioelectrical Impedance Analysis 

in the assessment of edema in pregnancy 
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Summary 

叩ective: To evaluate the validity of Bioelectrical Impedance Analysis (BIA) in the assessment of edema in pregnancy 
Methods: A prospective study of healthy women identified during the first trimester of pregnancy. From a pool of 200 eligible 

volunteers, BIA was conducted on 90 women during the rest of pregnancy and postpartum period 
Results: The values for bioelectrial impedance in normal pregnant women decreased gradually in the course of pregnancy, whereas 

a more remarkable decrease in the values was noted in eight patients who developed edema. The bioelectrical impedance (Bl) 
changes correlated closely with body weight changes. There was a strong relation between bioelectrical impedance values and the 
degree of edema. The precedent decrease of the values before the onset of edema was noted in seven of the eight patients with 
edema. 

Conclusion: BIA can be a useful and practical method for the early detection and quantitative assessment of edema in pregnant 
women. 
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Introduction 

Not only does body fat generally increase during pre­
gnancy, but the amount of total body water also increases 
with advancing gestation. The fetus, placenta, possibly 
the amniotic fluid, and maternal blood volume all contri­
bute to the increase in total body water, which represents 
the largest portion of the body weight gain during pre­
gnancy [l, 2]. Although abnormally increased water 
retention is usually diagnosed by both edema of the legs 
and the weight gain, these methods are not quantitative or 
reproducible. 

The purpose of the present study was to quantify the 
degree of edema using bioelectrical impedance analysis 
(BIA), which is a widely used method for estimating 
body composition [3-6], in a series of healthy women and 
women who developed edema during pregnancy and in 
the postpartum period. Based on th�se analyses, it is sug­
gested that the serial measurement of bioelectrical impe­
dance (Bl) values can be a reliable method of assessing 
the degree of edema and it enables earlier detection of 
edema in pregnancy. 

Materials and Methods 

Two hundred women, 112 primigravidas and 88 mult1grav1一

das, aged 18-36 years (24.1士5.1), body mass index (18-24), 
were recruited in a consecutive manner between April 1996 and 
October 1996 during the first trimester of pregnancy (9.9士I.I
weeks) from the antenatal clinic at Kobe University Hospital 
Women were eligible for the study if they were free of medical 
illnesses requiring regular medication and not a regular user of 
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drugs. After being fully informed about the objectives of the 
study and procedures involved, each woman gave written infor­
med consent. All women had singleton pregnancies and were 
studied principally every four weeks in the first trimester, every 
two weeks in the second trimester, every week in the third tri­
mester, at two days after the delivery and finally at four weeks 
postpartum. Clinical diagnosis of edema was made if the finger 
pad left an indentation in the tissue when the examiner pressed 
on the patient's pretibial area for 15 seconds. The degree of 
edema was assessed as follows: minimal edema of lower extre­
mities; +, marked edema of lower extremities; ++, edema of 
lower extremities, face and hands; +++. 

Determination of BI was made at each antenatal visit with a 
tetrapol扛 impedance plethysmograph (TBF- I 05, Tani ta Corp., 
Tokyo, Japan). The excitation current introduced into the 
subjects was 800 µ A, AC at 50 kHz. This analyzer enables 
simultaneous measurements of body weight and impedance in 
a subject 沁tanding on the stainless steel electrodes. To standar­
dize the environmental conditions, all the patients were undres­
sed, and body wieght and BI were measured with bare feet 
around 10 a.m. after an overnight fast at each visit, as described 
elsewhere [7, 8]. 

Data are expressed as mean土S.D. An analysis of variance for 
repeated measures was performed to evaluate the changes in 
body weight and bioelectrical impedance during the study. 
Scheffe's test was used to analyze the differences between 
means. Pearson product moment correlations were calculated 
between impedance changes and body weight changes. A stati­
stically significant difference was considered to be p<0.05. 

Results 

In all, 200 eligible women were recruited for the study. 
Of these, 110 were excluded for failure to complete the 
evaluation by not coming to our scheduled visits, deve-
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the validity of the serial measurements of BI values in 
assessing the degree of edema in pregnancy. In women 
who developed edema in the third trimester, substantial 
decreases in BI values were noted relative to those in 
normal pregnant women without edema and the values 
markedly decreased as edema declined. Moreover, in 
these women with edema the decrease in the BI values 
preceded the onset of edema except one case in which 
edema and the decrease of the BI values occurred simul­
taneously. These results suggest that the serial measure­
ment of BI values is a more reliable method of assessing 
the degree of edema than diagnosis by pressing on the 
patient's pretibial area, and enables earlier detection of 
abnormal water retention which leads to edema in the 
third trimester. In addition, a close relationship between 
the BI values and degree of edema was observed in the 
third trimester. These findings indicate that BI values can 
be considered as a valuable index to quantify the changes 
of body water retention and the degree of edema. 

The speed and simplicity of this noninvasive technique, 
which does not require active participation by the patient, 
and the information gained is the asset of BIA Although 
etiology of edema in pregnancy involves consideration of 
many factors, the potential of BIA in the assessment and 
prediction of edema seems ensured. 
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