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Abstract
The morphometric measurements (Birth Body Length, Birth Body Weight, Head Circumference, and Abdominal Circumference) 

are irreplaceable in general health assessments and the nutritional condition of newborn babies. Many defined and undefined inter-
nal and external factors significantly affect the neonates’ bodyweight and birth length. The purpose of this paper was to investigate 
the impact of the time span of 17 years on the body length and weight of newborns, the average age of the mother and the number 
of births.

Birth Body Length and Birth Body Weight were measured in 214 neonates from Kosovo in two different timelines: 105 neonates 
born in 2001 and 109 neonates born in 2018. The obtained data were analyzed through descriptive parameters, T-test, and Canonical 
Discriminant Analysis.

According to the canonical discriminative analysis data, it can be concluded that in 2018 women older gave birth to children with 
greater body length and weight, compared to 2001 when younger women gave birth to children with smaller body length and body 
weight.

Among many defined and undefined factors, the difficult socio-economic situation in afterwar Kosovo (2001) has been the main 
factor for the smaller morphometric dimensions of the children born this period than the children born in 2018.
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Introduction

As in adults and newborn babies, the morphometric measure-
ments are irreplaceable in general health assessments. For a long 
time, the morphometric variables are practised to be measured 
in newborn babies (neonates) are Birth Body Height, Birth Body 
Weight, Head Circumference, and Abdominal Circumference. Ac-
cording to these measurements can be assessed the nutritional 
condition of newborn babies.

According to Yokoyama., et al. (2005), gestational age, maternal 
pregravid body mass index (BMI), and the neonates’ sex are signifi-
cant factors that affect the neonates’ birthweight, birth length, and 
head circumference [1].

Low body weight of the neonates is a significant public health 
problem in developing countries determined by many factors, in-
cluding maternal diet and nutritional status, exposure to smoke 
and diseases during pregnancy before and during pregnancy [2].

 Vega., et al. (1993) have determined eight risk factors signifi-
cantly associated with low birth weight and intrauterine growth 
retardation (number of pregnancies, previous adverse outcome, 
previous low birth weight, maternal weight during pregnancy, 
number of prenatal visits, month of first prenatal visit, smoking, 
and intrahepatic cholestasis of pregnancy). Among these risk fac-
tors, only two of them (prepregnancy weight and divorced mother) 
were significantly associated with low birth weight in the preterm 
group [3].
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Malnutrition (nutritional status) combined with underlying fac-
tors such as socio-demographic, anthropometric, health service 
received during pregnancy, poverty and women’s status (maternal 
education) may significantly affect the body weight and length of 
the neonate [4,5].

According to Amina and al-Awardi (1991), mothers from high-
income families (obese mothers) had heavier babies when com-
pared with a low-income group. Meanwhile, educated and em-
ployed mothers were more liable to delivere slightly smaller babies 
than illiterate or unemployed mothers [6].

The study findings of Goisis., et al. (2017) indicate that ad-
vanced maternal age was not associated with the neonates’ low 
birth weight. According to them, several unobserved factors are 
related to the probability of neonates’ low birth weight [7].

The purpose of this paper was to investigate the impact of the 
timespan of 17 years on the number of births at the state level, 
body length and body weight of newborns, the average age of the 
mother and the number of births.

Materials and Methods

Research design

This study as a part of the project “Morphological characteris-
tics of the Kosovo Albanian population” was carried out at the Insti-
tute of Sports Anthropology in Prishtina, Kosovo, during the period 
of time 2007-2016. 

By its nature, this research is an observational and cross-sec-
tional descriptive study. 

Site of study and sampling

Two morphometric variables (Birth Body Length and Birth 
Body Weight) were measured in 214 neonates from Kosovo in two 
different timelines: 105 neonates born in 2001 (48 female neo-
nates; 57 male neonates) and 109 neonates born in 2018 (54 fe-
male neonates; 55 male neonates). 

Measuring tools and data collection

In conformity with the International Biological Program (IBP) 
the following morphometric variables were measured:

•	 Birth Body Length (BBL): The body height of neonates 
has been measured with the Harpenden Infantometer with the 

measuring range-millimetres: 300 mm to 910 mm (with accuracy 
0.1 cm).

•	 Birth Body Weight (BBW): Was performed using elec-
tronic baby scale WPT 6/15D, with accuracy +/- 0.5grams.

BBH and BBW measurements were made by the midwives/neo-
natal nurses within a time no longer than 1 hour following birth. 
These measurements were not performed with the purpose of 
studying but as the routine daily activity.

Data analysis

The statistical analyses of the collected data were performed 
with the IBM SPSS Statistics software package, version 20. The 
obtained data were analyzed in term of the descriptive statistical 
parameters: Minimum, Maximum and Mean values, and Standard 
Deviation. The significance of the differences between two mea-
surements done in different time-period was tested via T-test and 
Discriminative Canonical Analysis.

Ethical considerations

This project was approved by the Ethics Committee of the Insti-
tute of Sports Anthropology. 

The authors declare no conflict of interest and no financial or 
commercial benefits for this study’s performance.

Results and Discussion

Table 1 show the essential descriptive statistical findings (Mean 
values and their Standard Deviation) regarding the mother’s age, 
the number of births, number, and gender of examined neonates, 
the neonates’ body length and weight. According to this table’s 
data, the systematic differences between all variables evidenced in 
two different time periods (2001/2018) can be noticed.

In general, our findings reflect the previously reported results. 
Male and female newborns born in 2018 are characterized by 
greater body length than newborns in 2001 (males 1.96cm; fe-
males 0.54cm), while body weight is similar. Similar results have 
been encountered by other authors, who justify these changes 
mainly by the influence of socio-economic factors (Alessie., et al. 
2018; Baxter-Jonnes., et al. 1999; Silva., et al. 2012).

There is also an age difference between mothers of neonates 
in 2018 (approximately 29 years old) and mothers of neonates in 
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2018 (about 26 years old). Also, based on the results of table 1, 
systematic differences in body weight and body length can be as-
certained between male newborns and female newborns in both 
periods. Male newborns in 2001 were taller than female newborns 
by 0.40cm and heavier by 43.76 gr. Meanwhile, male newborns in 
2018 were taller than female newborns by 1.62 cm and heavier by 
239.17 gr. Similarly, with our results, Yokoyama., et al. (2005) have 
found that male neonates had a higher birth weight, longer birth 
length and greater head circumference than female neonates. The 
first description of the morphometric differences between male 
and female neonates have been described by Clarke (1978). He 
has reported significant morphometric differences between male 
infants and female infants (Clark, 1786).

Groups of neonates: Variables: Mean Std. 
Deviation

Female neonates-2001
Nr = 48

Age of mother 25.65 4.37
Nr of birth 1.71 1.52

Birth Body Length 51.46 2.60
Birth Body Weight 3280.63 478.03

Male neonates-2001
Nr = 57

Age of mother 26.63 4.35
Nr of birth 2.07 1.45

Birth Body Length 51.86 2.58
Birth Body Weight 3334.39 492.33

Female neonates-2018
Nr = 54

Age of mother 29.70 5.07
Nr of birth 2.09 1.07

Birth Body Length 52.00 2.87
Birth Body Weight 3280.19 541.42

Male neonates-2018
Nr = 55

Age of mother 28.40 5.79
Nr of birth 2.15 1.22

Birth Body Length 53.62 2.52
Birth Body Weight 3572.36 482.39

Table 1: General information.

The descriptive statistical findings (Mean, Minimum and Maxi-
mum values, and Standard Deviation), T-test value and probability, 
calculated for each variable measured in two different periods, are 
shown in table 2.

T-test confirms statistically significant differences in almost all 
variables measured in two different periods of time (time differ-

ence 17 years), except the number of births that is almost the same 
in two periods.

Grupet N Min Max Mean Std.
Deviation

t p

Age of 
mother

2001 105 18.00 37.00 26.18 4.37 -4.230.00

2018 109 17.00 40.00 29.05 5.46

Nr of 
birth

2001 105 1.00 10.00 1.91 1.48 -1.190.24

2018 109 1.00 5.00 2.12 1.14

Birth 
Body 
Length

2001 105 45.00 57.00 51.68 2.59 -3.090.00

2018 109 53.00 58.00 52.82 2.81

Birth 
Body 
Weight

2001 105 2000.00 4300.00 3309.81 484.26 -1.690.09

2018 109 1750.00 5000.00 3427.62 530.79

Table 2: Group statistics and t-test.

The multidimensional differences between two groups of in-
dependent variables measured in two different periods of time 
have been determined by Canonical Discriminant Analysis (Table 
3). This statistical analysis has derived one significant discrimina-
tive function (p = 0.000) with eigenvalue λ = 0.14; the canonical 
correlation of this discriminative function with the system of inde-
pendent variables was Rc = 0.615. The discriminative force of the 
measured variables has been assisted by Wilks ‘λ = 0.35, whereas 
the statistical significance of the discriminative equation has been 
tested by Bartlet X2-test X2 = 27.99.

Function λ Rc Wilks’λ
Bartlet
X2-test

p
Group centroids
Neonates/2001          
Neonates/2018

1 0.14 0.35 0.87 27.99 0.000 -0.38 0.37

Table 3: Canonical discriminative function and group centroids.

Group centroids (Table 1) represent the means of the discrimi-
nant function scores by the group for the function calculated.

Structure Matrix (Table 4), known as the canonical structure of 
the derived discriminant function, represents the correlations be-
tween the independent variables (age of mother, birth body length, 
birth bodyweight, nr. of birth) and the discriminant function.
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Variables Function
Age of mother 0.77
Birth Body Length 0.56
Birth Body Weight 0.31
Nr of birth 0.22

Table 4: Structure matrix.

Based on the values of group-centroids and the structural ma-
trix, the variables that significantly discriminate two groups, mea-
sured in different periods of time, can be identified.

According to the canonical discriminative analysis data, it can 
be concluded that in 2018 women older gave birth to children with 
greater body length and weight, compared to 2001 when younger 
women gave birth to children with smaller body length and body 
weight.

Conclusion

Kosovo has the youngest population in the region, where 70% 
of the demographic trunk is under 30. If Kosovo is compared to 
European countries, it still stands higher in the level of births. But 
comparing the birth rate with previous decades, in Kosovo, for vari-
ous reasons (difficult economic conditions, flight of young people 
from Kosovo, family planning, etc.), the birth rate is marking sig-
nificant roots from year to year. According to the Statistical Office of 
Kosovo, in 2000, 38687 births were registered in Kosovo, while in 
2018, 29080 births were registered (9607 births less) [8-12]. Also, 
after the two-year war/conflict (1998/1999), the socio-economic 
situation in Kosovo in 2001 has been more difficult compared to 
2018. The high unemployment rate has made the average age of 
women who have given birth in 2001 to be younger (26 years old) 
than women (29 years old) who gave birth to children in 2018. 
Also, due to the severe economic situation (malnutrition or insuffi-
cient nutrition of the mother) of 2001, children born in this period 
are characterized by smaller values of body length and body weight 
compared to children born in 2018.

Future Research

In addition to this study, other important measurements and 
analyses have been made within this project, such as analysing the 
first baby cry. 

Practical Application

The gained results may be used and applied in different medical 
(clinical, neonatological, nutritional) and anthropological contexts.
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