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CHAPTER II 

LITERATURE REVIEW 

2.1 Body Mass Index (BMI)  

2.1.1   Definition 

Body mass index (BMI) is a measurement for someone‟s 

nutritional status based on an individual‟s body weight and body 

height. It is defined as the individual‟s body weight divided by the 

square of their height with the universal value being given in unit is 

kg/m
2
. (NOO, 2009) 

  

 

 

 

BMI can also be determined using a table or from a chart which 

displays BMI as a function of body weight and body height using 

contour lines, or colors for different BMI categories. Such charts 

easily allow two different sets of units of measurement to be used, 

which is often useful. 

BMI =      mass (kg) 

       (Height (m))2 
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Figure 2.1 BMI chart (source : National Institutes of  Health) 

 

2.1.2   The advantages of using BMI 

BMI is used in a wide variety of contexts as a simple method to 

assess how much an individual‟s body weight departs from what is 

normal or desirable for a person of his or her height. BMI provides a 

simple numeric measure of a person‟s thickness or thinness, allowing 

health professionals to discuss overweight and underweight problems 

more objectively with their patients. For a given height, BMI is 

proportional to mass. For a given mass, BMI is inversely proportional 

to the square of the height (NOO, 2009; P Kalk, 2009; S Upadhyay, 

2011). 

BMI is generally used as a statistical device, a mean to 

investigate the correlation between groups related by general mass and 

can be served as a vague means to estimate adiposity. There is a 

smaller margin for errors, and it can be used to bulid a semiaccurate 
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representation from which a solution can be stipulated or the RDA for 

a group can be calculated (NOO, 2009; Tsai, 2012).  

BMI can be calculated quickly and without expensive equipment. 

BMI categories are regularly regarded as a satisfactory tool for 

measuring whether sedentary individuals are underweight, overweight 

or obese with various exemptions, such as: athletes, children, elderly, 

and infirm. 

 

2.1.3   The limitations of using BMI  

Limitations associated with BMI : (NEMO, 2013; S Upadhyay, 

2011) 

1. Fat mass is not distinguished from lean body mass, and may be 

underestimated for older adults, and overestimated for those with a 

muscular build (e.g. athletes). It is only a proxy indicator of body 

fatness, therefore, BMI may not be an accurate tool for assessing 

nutritional status at an individual level, and other ways of 

measuring body composition may be more useful and accurate. 

2. BMI does not provide any indication of fat distribution and does 

not fully adjust for the effects of height or body shape, which may 

be particularly important when comparing figures across ethnic 

groups. 

3. Reliance on accuracy of reported height 

4. Affected by the shift of fluid weight 

5. BMI is influenced by age and gender 
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2.1.4   Interpretation of BMI 

For Caucasian adults, aged 18 years and over, a person‟s 

nutritional status is categorized according to the level of their BMI as 

shown in the table below. The thresholds do not change with age and 

are the same for both man and woman. 

 

Table 2.1 NHLBI (1998) criteria and WHO (2000) criteria 

Underweight <18.5 kg/ m2 

Normal 18.5- 24.9 kg/ m2 

Overweight 25- 29.9 kg/ m2 

Obese I 30- 34.9 kg/ m2 

Obese II 35- 39.9 kg/ m2 

Obese III >= 40 kg/m2 

 

For Asian adults, aged 18 years and over, a person‟s nutritional 

status is categorized according to the level of their BMI as shown in 

the table below. The thresholds do not change with age and are the 

same for both man and woman. 

  

Table 2.2 WPRO criteria (2000) 

This criteria is the criteria from WHO which has been adapted for 

BMI calculation for Asian including Indonesia 

Underweight <18.5 kg/ m2 

Normal 18.5- 22.9 kg/ m2 
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Overweight 23- 24.9 kg/ m2 

Obese I 25- 29.9 kg/ m2 

Obese II >= 30 kg/ m2 

 

Standardized, easily reproducible protocols should be used for 

measuring height and weight, so that inaccuracies and inconsistencies 

are minimized. Ethical considerations should also be taken into 

account. Basic standards for these procedures including unsing 

standardized weighing and measuring equipments and ensuring 

consistent posture and head position of the participants when 

measuring height and also the practitioner have an important role for 

the accuracy of the result. (NOO, 2009) 

 

2.1.5   Other measurements of fatness 

Some researches suggest that other measurements may provide a 

better indication of „fatness‟ than BMI. Among these alternative 

measurements are waist circumference, body fat ratio and skin fold 

thickness. 

Although these measurements may provide a better indication of 

an individual‟s propensity to future health condition, they are more 

difficult or expensive to collect in large numbers. To measure body 

fat, body density or skin fold thickness require special equipments and 

measurements such as hip or waist circumference are harder to be 
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recorded accurately and consistently, especially when conducted on a 

large scale. (NEMO, 2013) 

Furthermore, the precise threshold used to classify individuals as 

underweight, overweight or obese using other measurements are not 

as well established as those for BMI, although standard thresholds for 

waist circumference do exist. This means that even if these 

measurements were routinely collected, it would not be easy to 

produce population prevalence figures. (NEMO, 2013)  

 

2.2 Birth Weight 

2.2.1 Definition 

Normal birth weight is neonate from an aterm pregnancy (37- 42 

weeks) with birth weight 2500- 4000 gr. Birth weight is neonatal body 

weight that measured within 1 hour after the labor. (Dewi, 2011; 

Sitohang, 2004 ) 

 

2.2.2 Birth weight classification 

Neonate is classified based on gestational age, there are preterm 

neonate which the length of pregnancy periode is less than 37 weeks 

(259 days), aterm neonate which the length of pregnancy period is 37 

weeks until 42 weeks (259- 293 days), and postterm neonate which 

the length of pregnancy period is more than 42 weeks. Neonate is also 

classified based on birth weight, there are low birth weight neonate 

who has birth weight less than 2500 gr, normal birth weight neonate 
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who has birth weight 2500- 4000 gr, and neonate with birth weight 

above normal who has birth weight more than 4000 gr. neonatal birth 

weight is measured within an hour after the labor.  

 

2.3 Low birth weight 

Low birth weight neonate who has birth weight less than 2500 gr which 

is measured within an hour after the labor. From the definition low birth 

weight can be divided into two categories : (Dewi, 2011; Puji, 2009) 

1. Preterm neonate (pure prematurity) 

Neonate born with gestational age below 37 weeks, and have birth 

weight appropriate with weight for gestational age or called preterm 

neonate appropriate for gestational age 

2. Small for Gestational Age (SGA) 

Neonate born with birth weight less than 10th centile for gestational 

age. While neonate born with birth weight less than 1500 g called very low 

birth weight neonate. 

Low birth weight neonate is important to be resolved in its treatment 

because it has higher risk to get infection, hard to control breath so it becomes 

easier to suffer hypothermia. Neonate with low birth weight is also easier to 

get complications such as icterus, hypoglycemia and those can cause 

mortality.    
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2.3.1 Etiologies of low birth weight 

Many factors contribute to the growth and the development of 

the fetus in intrauterine include, maternal factors, fetal factors, and 

also the placenta.  

 

Table 2.3 Factors contributing to fetal growth and development (Source: Sunardi. 2013) 

Fetal factors 

Karyotypic 

abnormalities 

Trisome 21 (Down 

Syndrome) 

  Trisome 18 (Edward 

Syndrome) 

  Monosome X (Turner 

Syndrome) 

  Trisome 13 (Gonadal 

Dysgenesis) 

 Other chromosome 

abnormalities 

Autosomal delesion 

  Ring chromosome 

 Genetic diseases Bloom Syndrome 

  Achondroplasia 

 Congenital  anomalies Potter Syndrome 

  Cardial Abnormalities 

Maternal factors Medical conditions Hypertension 

  Renal disease 

  Diabetes Mellitus (advanced 

stage) 

  Collagen vascular disease 
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(Systemic lupus 

erythematosus) 

  Maternal hypoxemia 

(cyanotic heart disease, 

chronic anemia, chronic lung 

disease) 

 Infections Toxoplasmosis 

  Rubella 

  Cytomegalovirus 

  Herpes virus 

  Malaria 

  Human Immunodeficiency 

virus 

  Tripanasomiasis 

 Nutritional Status Low prepregnancy weight 

  Low prepregnancy weight 

with very less weight gain 

during pregnancy 

 Substance abuse Smoking 

  Alcohol 

  Illicit drugs 

 

 

 Therepeutic drugs (warfarin, 

anticonvulsion, antineoplastic 

agent, folic acid antagonist) 

Plasental factors Plansenta structure 

factors 

Focal lesion, infark 

  Bilobate plasenta 

  Hemangioma plasenta 

  Single umbilical artery 
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 Uteroplacental perfusion Placenta insufficiency 

  Suboptimal implantation 

 Placenta previa  

 Low lying placenta  

 Placental abruption  

Demographic factors Maternal age Young age 

  Old age 

 Maternal height  

 Maternal weight  

 Pregnancy Multi parity 

  Null parity 

 Past history History of SGA neonates 

 

2.3.2 Complications of low birth weight 

Direct complications that can be happened to low birth weight 

neonate are : 

1. Hypothermia 

2. Hypoglycemia 

3. Fluid and electrolyte  

disturbances 

4. Hyperbilirubinemia 

5. Infections 

Long term problems that may be appear in low birth weight 

neonate such as : 

1. Impaired growth 

2. Developmental disorders 

6.   Apnea of prematurity 

7.   Anemia 

8.   Intraventricular hemorrhage 

9.   Airway distress syndrome 

10.   Patent ductus arteriosus  



18 
 

3. Hearing loss 

4. Visual disturbances 

5. Chronic pulmonary diseases 

6. Increase morbidity and frequency of hospitalization 

7. Increase frequency of congenital abnormalities 

 

2.4 Nutritional status 

2.4.1 Definition 

Nutritional status is an individual body‟s condition as the effects 

of food consumption and nutrition substance use. Divided into poor 

nutritional status, good and over. 

Nutritional status is an expression of balance condition in the 

form of a specific variable or embodiment of nutrients in the form of a 

specific variable (Mulyawan, 2009; Irawan, 2013).  

 

2.4.2 Factors affecting maternal nutritional status 

To support the growth and the development of the fetus, pregnant 

woman should give more attention about her nutritional needs. If there 

is malnutrition in the beginning of pregnancy, it will affect the 

development and the capability of the fetus to live, poor nutrition 

status in the late stage of pregnancy will affect the growth of the fetus. 

Many factors influence  maternal nutritional needs, such as : 

1. Woman‟s habits and views about food 



19 
 

Pregnant woman who already have a family usually give 

more attention to the nutrition of the family members rather than 

her nutrition, whereas she needs serious attention about nutrition 

intake. 

2. Economic status 

Individual‟s economic status affect in food selection that will 

be consumed daily. 

3. Knowledge of nutrition content in food 

Knowledge that is possessed by the mother will affect in 

behaviour and decision making. Pregnant woman who has good 

knowledge about nutrition will give enough nutrition for the 

growing fetus. 

4. Health status 

Individual‟s health status will affect the appetite. Pregnant 

woman in sick condition automatically will has low appetite than 

healthy pregnant woman. 

5. Age 

The younger or the older woman who is pregnant, will affect 

the nutritional needs. Young age pregnant woman need more 

nutrition, besides for her own grow and developmet also for the 

growing fetus. Older age pregnant woman also need more 

nutrition because of the weakened organ functions. 

6. Body weight 
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The body weight of pregnant woman determine their 

nutritional intake for the growing fetus. 

7. Activity 

Active pregnant woman needs more energy than the inactive 

one. Every activity needs energy. More activities that the pregnant 

woman does, more energy she needs. 

8. Environmental temperature 

Basically body temperature is maintained at 36,5- 37,2 

degrees of celcius (97- 99 degrees of farenheit). If there is any 

difference in temperature between body and environment, then, 

the body will adapt to balance the condition. 

 

2.4.3 Factors affecting fetal nutritional needs 

Many factors affect fetal nutritional needs, such as : 

1. Genetic 

If the mother has genetic with larger fat structure then the 

fetus will has the same genetic. Some study said that obesity is a 

hereditary disease, where the children who have obese parents will 

get obese too. This fact proves that nutrition in every fetus is 

different. 

2. Nutrition 

Nutrition component that contain in food will affect the 

growth of the fetus. Cell growth which compose the fetal organs is 
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depend on nutrition supply that is consumed by the mother during 

pregnancy. 

3. Maternal life style 

Pregnant woman  who always feels hungry will cause the 

increasing needs of calori more than normal. 

4. Maternal health status 

Pregnant woman who is in sick condition, will decrease the 

appetite to eat or to drink. This condition will affect the fetus, 

especially for the nutrition supply and oxygen. 

5. Environment 

External environment with various kind of foodstuff  will 

affect the nutrition needs of the fetus. In America, Japan and other 

developed countries, seen from the type of food the people usually 

prefer raw foods that have different nutrition level than developing 

countries such as indonesia (Buchman,2009).  

 

2.4.4 The influence of nutritional status in pregnancy  

If the pregnant woman having malnutrition during pregnancy, it 

will raise some problems, for the mother, for the fetus, or for the 

delivery process. (Mulyawan, 2009; Hanifah, 2009) 

1. For the mother 

Malnutrition in pregnant woman will cause some risks and 

complications for the mother, such as anemia, bleeding, infection, 

and maternal body weight doesn‟t increase properly. 



22 
 

2. For the fetus 

Malnutrition in pregnant woman will affect the growth and 

the development of the fetus and can cause miscarriage, abortion, 

low birth weight, asphyxia intra partum (die in the womb), anemia 

in neonate, congenital defects, neonatal mortality and stillbirth. 

3. For the delivery process 

The effects of malnutrition for the delivery process can cause 

the delivery process become more difficult and take longer time, 

premature, bleeding during delivery, and delivery with sectio 

caesarean risk is increase. 

 

 

 

 

 

 

 

 

 

 

 


