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ABSTRACT  

In a study of 180 healthy pregnant women (20 to 35 years) from city of Mumbai of upper 

income group who were recruited between 10
th

 to 14
th

 weeks of pregnancy and followed up 

throughout pregnancy and post delivery to observe the pregnancy outcome following 

parameters were tested: maternal height, weight, skin fold thickness and grip strength. 

Maternal height and weight in the form of pre gravid BMI showed a correlation but not 

statistically significant and grip strength showed a statistically significant positive correlation 

(p<0.05) with the neonatal birth weight whereas skin fold thickness showed a weak 

correlation (r= -0.076). Thus the present study reports an influence of maternal height, 

weight (pre gravid BMI), skin fold thickness and grip strength on neonatal birth weight. 
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INTRODUCTION 

Pregnancy is a period of rapid growth and cell differentiation for both mother and the fetus. 

Changes in body composition and anthropometric profile during this stage have an impact 

on the growing fetus and the subsequent neonate to be born. Maternal height, weight, skin 

fold thickness and grip strength change during the course of pregnancy play an important 

role in determining the pregnancy outcome. A woman's own birth weight is an important 

measure of prenatal growth and health of infant. It also appears to be an established 

determinant of her offspring's birth weight and in addition has long-term consequences for 

reproductive health of mothers. 

Height, one of the important anthropometric parameters has significant effect on pregnancy 

outcome. The height of an individual is influenced by both genetic and environmental 

factors. The maximum growth potential of an individual is decided by hereditary as well as 

environmental factors. Studies report that there is a higher prevalence of 

chondrodystrophies of the pelvis associated with nutritional deficiencies, as well as reduced 

absolute size of the pelvis, in women of short height relative to taller women resulting in an 

increased chance intra partum caesarean delivery 
(1) 

Weight of the mother at birth as well as pregravid period on the other hand has its own 

influence on her overall nourishment and health during her reproductive life. Low birth 

weight girls can grow up to become small adult females who in turn could give birth to low 

birth weight  babies 
(2-3)

 .Maternal obesity on the other hand has shown to increase the risk 

of severe adverse pregnancy outcomes like still births and neonatal deaths. 
(4)

 

Mother's body composition is reflected in her triceps and skin fold thickness. Measurements 

of mid arm muscle circumference and biceps and triceps Skin fold thickness has been used 

to define the skeletal muscle pool and body fat stores. It is a direct measurement of 

subcutaneous adipose tissue thickness. It helps in making judgments on the energy 
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nutritional status. Mid upper arm circumference is an indicator of severe current 

malnutrition. 

 Changes in skin fold during pregnancy also show some impact on the neonatal 

development.  Studies report that women with thinner skin folds had infants with lower 

BMC and BMD. This in turn may reflect a general effect of maternal thinness on fetal 

nutrient availability and growth. 
(5-6)

 

There are no reported studies on changes in grip strength during pregnancy as such but 

there are studies on changes in maternal lean body mass and its contribution to fetal 

weight.  Grip strength of an individual is a function of his/her muscular development and 

amount of muscle tissues. In many studies fat-free mass (composed of body water and lean 

body mass) was found to be the most important maternal body component associated with 

birth weight 
(7, 8, 9).

 

Thus considering the significant effects of maternal anthropometric measurements on 

pregnancy outcome present study was taken up amongst upper middle income women to 

establish certain facts in this area. Following objectives were set up: 

1. To measure height, weight, skin fold thickness and grip strength of pregnant females 

in the initial part of pregnancy. 

2. To measure the changes in above parameters throughout pregnancy 

3. To record neonatal weight as a measure of pregnancy outcome. 

4. To examine if any association exists between any of the parameters and neonatal 

weight. 

MATERIALS AND METHODS 

It was a longitudinal study of 180 healthy pregnant women (20 to 35 years) from city of 

Mumbai of upper income group. They were recruited between 10
th

 to 14
th

 weeks of 

pregnancy and followed up throughout pregnancy and post delivery to observe the 

pregnancy outcome. Following parameters were assessed for this study:-  

a)  Maternal height: Height of the subjects was measured after delivery. The subjects were 

instructed to stand straight, without footwear on even surface touching heels, back and 

back of head to the wall and taking care to look straight ahead, with arms hanging down on 

either side. A smooth ruler was held on top of the head in the centre. The highest point was 

marked and height was measured in centimeters with a measuring tape to nearest of 0.1 

cm. The measuring tape was standardized against the stadiometer. 

(b) Pregravid Weight: Pregravid weights were recorded by the respective 

hospital/gynecologists in their first visit for confirmation of pregnancy which generally was 

done in 4
th

-5
th

 week after LMP.  
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Following   measurements were taken once in every trimester 

(c) Skin fold Thickness: Biceps were measured with the point of Harpender’s Calipers at the 

sub-scapular points. The mid-point of front of the upper arm between the tips of the 

olecranon and acromial processes was determined with the arm flexed at 90ºC. With the 

arm hanging freely at the side, the calipers were applied vertically at the marked level to the 

nearest 0.2 mm. Average of three readings for each subject was taken for accuracy of 

measurements. 

 

(d)  Mid-upper-arm Circumference (MUAC): The circumference of the left upper arm was 

measured half-way between the point of shoulder and tip of the elbow using flexible non-

stretchable tape to the nearest 0.1 cm. 

(e)  Grip strength: Grip strength dynamometer from OG Gileen Company Limited, Japan 

was used to measure up to 100 kg force and had a least count of 0.1 kg force. This was 

measured in standing and sitting positions as per the instructions by the dynamometer 

manufacturers. In standing position subjects were made to stand straight with their hands 

straight and arms extended downwards where as in the sitting position they were seated in 

a chair with elbow resting on the table with grip dynamometer in a 20 degree raised angle. 

The subjects were supposed to grip the instrument with their hand and exert full pressure 

without letting their arms touch their body or waving the instrument. Three readings were 

taken; subject was allowed 30 seconds interval rest between each reading. The readings 

were noted nearest to 0.1 kg force. 

 

OBSERVATIONS 

This study revealed following findings:- 

Height:  Height ranged from 140-170cms with mean 156.07 ± 5.0. As evident from the figure 

– 1, 65.69% subjects had height in the range of 150.1 – 160 cm, which is average reported 

height for Indian women. 2.78% women had height less than 145 cm and 16.05% women 

had height greater than 160 cm. 

Fig 1: Frequency Distribution of Subjects According to Height 
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Pregravid Weight: The pregravid weight of the subjects ranged from 35-88 kg with 54.87 ± 

8.83.  More women (44.44%) had weights between 47.1 – 57 kg. Almost 1/5 women 

(19.26%) were found in the lower weight category. One woman weighed 35 kg before 

pregnancy. 26.66% of women constituted higher weight group and 8.88% were above 67 kg 

thus could be either obese or overweight.  

 

The effect of pre gravid weight and height are better reflected in pre gravid BMI therefore 

birth weight of the neonates were examined in relation to pregravid BMI of the mother 

(Table 1). 

Table 1:  Pregravid BMI and Pregnancy Outcome 

 

Pregravid BMI 

 

Mean Birth 

Weight (kg) 

Underweight 2.9 ±0.60 

Normal 2.95 ±0.91 

Overweight 3.26 ±0.59 

 

 As seen from the table highest mean birth weight was observed in babies born to 

overweight mothers; however differences were not statistically significant. 

Skin fold thickness and MUAC:  Trimester wise progressive changes in these two 

parameters are presented in Table 2 

As can be seen from Table2, there is consistent increase in the MUAC and SFT trimester 

wise. Since these two parameters reflect the fat accumulation in the body, it can be clearly 

understood that as pregnancy progresses, fat deposition in the maternal body increases. 

These two parameters were statistically tested with neonatal weight and results are given in 

the following table (Table 3) 
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  Table 2: Trimester-wise Changes in SFT and MUAC 

  

Trimester 1 

 

Trimester 2 

 

Trimester 3 

 Mean ± S.D 

 

MUAC 

SFT 

 

26.19 ± 3.15 

22.87 ± 4.78 

 

 

27.20 ± 2.94 

25.42 ± 4.84 

 

 

28.00 ± 3.42 

26.41 ± 4.73 

 

Table 3: Correlation between Gain in MUAC and SFT and Weight of Neonate 

 MUAC Skin fold thickness 

Pearson Correlation 

P value 

N 

-0.029 

0.391 

93 

-0.076 

0.225 

100 

 

A weak negative correlation (r= -0.076) was observed between increase in the skin fold 

measurements during pregnancy and birth weight. 

Grip Strength:  Grip strength was recorded to observe change in muscle mass of the mother 

at any stage during pregnancy and whether it could impact neonate’s birth weight. Table 4 

represents grip strength of the mothers in sitting as well as standing position. 

 

It is observed from Table 4 that, Grip strength in both the positions showed an increase in 

the second trimester suggesting that there could be an increase in the protein mass in 

maternal body during this period. However, there was decrease in grip strength during third 

trimester that could suggest probable depletion of protein mass during third trimester, 

permitting more gain of body fat. 

 

When the association between gain in the grip strength and neonatal weight was seen the 

following results were obtained (Table 5).  
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                     Table 4: Grip Strength Measurements during Pregnancy 

  

Trimester 1 

 

Trimester 2 

 

Trimester 3 

 Mean ± S.D 

 

GS sitting 

GS standing 

 

16.62±3.85 

17.64±3.73 

 

18.20 ±4.27 

18.70±4.04 

 

17.73±4.17 

17.68±4.03 

 

 

Table 5: Correlation between Gain in Grip Strength and Weight of Neonate 

 Gain in Grip Strength Sitting Gain in Grip Strength 

Standing 

Pearson Correlation 

P value 

N 

0.277** 

                0.002 

                 102 

0.193* 

                 0.027 

                   100 

** Correlation is significant at 0.01 level (1-tailed). 

* Correlation is significant at 0.05 level (1-tailed). 

 

There was significantly positive correlation between the difference in the grip strength and 

neonatal weight.  

DISCUSSION 

Anthropometric changes like maternal height, weight (pre gravid BMI), skin fold thickness 

and grip strength during pregnancy have shown an effect on the birth weight of the infant in 

the present study. Results reported in this study are in agreement with the findings of Dhall 

and Bagga (1995) 
(10)

who observed that the birth weight in mothers <145cm tall and those 

between 145-150cm were 155g and 37g less than those of the reference category. In 

Tamilnadu, India, Kamaldoss et al (1992) 
(11) 

found that the rate of LBW was high (29.7%) for 

mothers with <145cm than mothers (24.2%) with ≥ 145cm. In the present study when 

maternal height and birth weight of infants was studied through pre gravid BMI positive 

correlation was seen between these two parameters even though it was not significant (r = 

.041).  
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The mothers who gained upper arm fat late in pregnancy had the largest gestational weight 

gains with smaller infants and retained the most weight postpartum 
(12). 

Our findings are 

consistent with these findings. However they are in contrast with Lederman et al (1999) 
(7)

 

and Lawrence et al (1991) 
(13)

 who have reported that maternal body fat near term does not 

appear to contribute significantly to infant birth weight.  

Significant positive correlation between increase in the grip strength and neonatal weight 

was observed in the present study. Since grip strength is indicative of lean body mass, this 

may suggest that the increased maternal muscle mass during pregnancy is contributory to 

the weight gain of baby.  

CONCLUSIONS 

Thus to conclude the present study reports an influence of maternal height, weight (pre 

gravid BMI), skin fold thickness and grip strength on neonatal birth weight. Thereby showing 

that components of maternal body composition namely body fat and fat free mass both 

have a contributory role in neonatal development.   
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