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Background: Anthropometric measures are important research goals 

especially because of racial differences and also variation in measurement 

techniques. In this study, head circumference in neonates weighing less than 

2500 grams in Emam-Hosein hospital in 2018 was assessed.  
 

Aim: The aim of this study was to measuring head circumference in neonates 

weighing less than 2500 grams. 

 

Methods: In this cross-sectional study, 200 neonates weighing less than 

2500 grams in Emam-Hosein hospital in 2018 were enrolled. The head 

circumference in neonates was determined and also was compared according 

to gestational age, birth weight, and sex. 
 

Results: There were 53% males and 47% females. There were 85.5% preterm 

neonates. Birth weight was less than 2000 gram in 12.5%. Head circumference 

was low in 148 cases (74%). The head circumference was not differed by 

gestational age, birth weight, and sex (p > 0.05). 
 

Conclusion: Totally, it may be concluded that head circumference is normal 

only in ¼ of neonates weighing less than 2500 grams and it is not an optimal 

goal for growth pattern monitoring.  
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Introduction 

Head circumference measurement is defined 

as head circumference measurement is 

determined from the most protruding part of 

the occipital bone (occipital ridge) to the most 

protruding part of the frontal bone (distance 

between two eyebrow arches), the normal 

value of which is 32 cm up to 38 cm (1-3). 

Determining head circumference in addition to 

providing information on the quality of 

intrauterine life. Head circumference is also 

important for monitoring infant growth.. 

Infancy is important as we provide a diagram 

of head circumference and months of baby life 

and head circumference growth. Any abnormal 

changes can be checked and tracked (4-6). 

Head growth is such that in the first year of 

life on average 1 cm per month; in the first 3 

months 2 cm per month and then slower, and 

10 cm for the rest of life (7). It is noteworthy 

that in addition to head circumference, the 

child's weight and height are also assessed, 

which in case of disorders such as 

https://doi.org/10.22037/orlfps.v7i1.
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malnutrition, first the weight and finally the 

head circumference is affected, so the 

monitoring of any deterioration during growth 

should be thoroughly evaluated (8-10). The 

purpose of measuring head circumference is 

summarized to: evaluation of intrauterine 

growth of the infant during the fetal period 

(11-13), and Examination for congenital 

disorders at birth (14-15).  

It has been showed that the head 

circumference can help manage the child's 

growth and prevent complications. For 

example, in many diseases, the infant’s head 

circumference is less or more than the normal 

range, which can be recognized and the 

necessary interventions in that disease can be 

performed. Due to the mentioned reasons, it is 

important to measure the infant’s head 

circumference for relevant examinations and 

to reduce complications (16). 

The study aims to find responses to the 

following questions: what diseases and 

disorders can it cause? Can screening or 

prevention of complications or disorders be 

applied according to the size of the baby's head 

circumference? Is there a relationship between 

head circumference and other vital parameters 

of the infant? 

Methods 

A cross-sectional study was carried out in 

Emam Hossein Hospital, Tehran in 2018. All 

consecutive full-term, singleton, live born 

infants were included. To ensure reliability 

and avoid inter-observer bias one of the 

investigators weighed all the newborns and 

carried out anthropometric measurements 

within 24 hours after birth. Head 

circumference of  was measured according to 

standard techniques.  

The cut-points with lowest total 

misclassification rate were chosen to identify 

LBW babies. Weight and head circumference 

were measured in 2695 infants in Emam 

Hossein Hospital at 37–41 completed weeks of 

gestation Weight was measured by digital 

scale and head circumference by firm plastic 

tape measures. Means and 95% confidence 

intervals were compared among newborns 

grouped by ethnicity and sex. 

In this observational study the articles were 

first reviewed using PubMed and Google 

scholar resources. Then, the number of 

neonates was determined. In the next step, 

with face-to-face explanation and justification 

of mothers and obtaining written consent 

according to the relevant protocols and 

measuring instruments such as meters and 

scales, the baby's head circumference and 

baby's weight were examined and then the data 

were analyzed with statistics software, Bio-

processed.  

To implement this plan, the subjects, including 

mothers and infants, were studied as a general 

group without being divided into case-control 

groups. They were followed up within the 

framework of standard neonatal care and no 

intervention was made for this study. In 

addition to the mentioned issue, concealment 

of patients' personal characteristics was also 

considered due to observing the ethical 

considerations of the research. Observation 

and checklist were used to collect data. 

Explaining in a face to face manner and 

justifying the mothers and obtaining written 

consent, according to the relevant protocols for 

measuring the head circumference and weight 

of the baby, the mother was questioned and If 

the face-to-face access with the mother was 

not possible, the contents of the file were used 

and then the baby was examined and then the 

data was processed with software and 

discussed and concluded.  

Finally, after collecting the required 

information from all subjects, who included 

200 participants, we analyzed the data, in 

which we used the statistical software SPSS 

version 25.  

Mean and standard deviation statistics were 

used to report quantitative variables in this 

study, and frequency and frequency percentage 

were used for qualitative cases. In this study, 
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analytical analysis included Chi-square and 

Fisher tests and the significance level was 

considered 0.05. 

Results 

Overall, based on the results obtained in this 

study, it is inferred that the circumference of 

infants born weighing less than 2500 gram is 

normal in only a quarter of cases and therefore 

is not a reliable factor in determining the 

presence of growth disorders in infants. It can 

also be said that there is no significant 

relationship between weights less than 2 grams 

and head circumference less than 2 cm with 

disorders such as microcephaly.  

There is also no significant relationship 

between the sex of infants and the size of their 

head circumference with disorders such as 

microcephaly or hydrocephalus.  

Finally, further studies are suggested to 

confirm the findings obtained in this study 

with the neonates size with weight and also to 

compare with other anthropometric indices of 

infants to achieve more definite results and 

proper planning. The findings are presented in 

Tables 1 to 7. 

 

Table 1. Gender frequency distribution of the studied neonates 

 
 

Table 2. Frequency distribution of gestational age of the studied neonates 

 
 

Table 3. Frequency distribution of birth weight of the studied neonates

 
 

 

 

 

Sex

106 53.0 53.0 53.0

94 47.0 47.0 100.0

200 100.0 100.0

Male

Female

Total

Valid

Frequency Percent Valid Percent

Cumulat ive

Percent

 

GA

171 85.5 85.5 85.5

29 14.5 14.5 100.0

200 100.0 100.0

Preterm

Term

Total

Valid

Frequency Percent Valid Percent

Cumulat ive

Percent

Weight

25 12.5 12.5 12.5

175 87.5 87.5 100.0

200 100.0 100.0

<2000

2000-2500

Total

Valid

Frequency Percent Valid Percent

Cumulat ive

Percent
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Table 4. Frequency distribution around the heads of the studied neonates 

 
Table 5. Frequency distribution of head circumference based on the sex of the neonates 

 
There was no statistically significant difference in the frequency distribution of head circumference based 

on the sex of the neonates (p> 0.05). 

 

Table 6. Frequency distribution of head circumference based on gestational age of the studied neonates 

 
There was no statistically significant difference in the frequency distribution of head circumference based 

on gestational age in the studied neonates (p> 0.05). 

 

Table 7. Frequency distribution of head circumference based on birth weight of the studied neonates 

 
There was no statistically significant difference in head frequency distribution based on birth weight of the 

neonates (p> 0.05). 
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Discussion  

Anthropometric measurements are one of the 

goals of neonatal research, which shows 

differences in different populations, especially 

due to racial differences and criteria used. 

Therefore, this study was conducted to 

measure the head circumference of infants 

born in Imam Hossein (AS) Hospital with a 

weight of less than 2500 grams in 1397. In this 

cross-sectional study, 200 infants born in 

Imam Hossein (AS) Hospital weighing less 

than 2500 g in 1397 were examined and 

neonatal head circumference was measured 

based on gender, gestational age and birth 

weight they were compared. In this study, the 

neonates were 53% male and 47% female. 

Gestational age of the neonates showed that 

85.5% were preterm. Birth weight of the 

neonates was less than 2000 g in 12.5% and 

between 2000 and 2500 g in 87.5%. The head 

circumference of the studied neonates was low 

in 148 cases (74%) and normal in other cases. 

There was no statistically significant 

difference in neonatal head circumference 

based on gender, gestational age and birth 

weight in infants. In 2006, Jennifer Peterson et 

al examined the head circumference of very 

low birth weight infants and disorders 

developed during school and found an 

association between reduced head 

circumference and brain disorders, including 

poor performance (17).  

Of course, in our study, we did not have the 

possibility of long-term follow-up of infants in 

terms of intelligence and academic 

performance, but it could be a suitable and 

interesting topic for future research. In one 

analytical study, Anna et al (1999), examined 

the relationship between head circumference 

and brain volume, and the relationship 

between head circumference reduction and 

overall brain volume reduction, and vice versa 

(18). This highlights the importance of 

anthropometric studies in identifying children 

who may be further disabled, and highlights 

the need for further research. In 2003, Katz et 

al. examined the size of the infant’ head 

circumference and weight and its association 

with rhinitis, asthma and eczema during 

adolescence in the United Kingdom, and found 

an association between the patient's head 

circumference and weight and related diseases 

(19). However, in our study, because the birth 

weight of infants were limited to only 2500 g, 

no statistically significant relationship was 

found in this case. In 2015, Susan et al. 

examined the measurement of neonatal head 

circumference and neonatal fetal age and the 

development of microcephaly, and found a 

correlation between them (20). But in our 

study, because the majority of infants were 

preterm, there was no statistically significant 

relationship. In 2008, Roth et al. Studied the 

size of the infant's head circumference and the 

development of oxidative metabolism in the 

brain with the consequences of 

neurodevelopment, and the relationship 

between them was observed which can be 

considered in future studies on Iranian children 

(21-22). 

Conclusion 

Overall, based on the results obtained in this 

study, it is concluded that the head 

circumference of infants born weighing less 

than 2500 g is normal in only a quarter of 

cases and therefore is not a reliable factor to 

determine the presence of growth disorders in 

infants. Finally, further studies are suggested 

to be done to confirm the findings obtained in 

this study. Those studies can work with a 

higher sample size and also to compare with 

other anthropometric indicators of neonates to 

achieve more definite results and appropriate 

planning to improve the prognosis of low birth 

weight infants. 
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