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Abstract. Short body height will be a problem if the prevalence of short stature is high
(30-39%) and very high (>40%). In 2013, 41.6% of Indonesian women aged >18 years
old had short height. Short women tend to have risky pregnancies and give birth to short
children as well. This research was aimed to determine factors associated with height of
the medical students at Warmadewa University. An analytic cross sectional method was
used and 66 samples were chosen using systematic random sampling technique. The data
were analyzed by correlation test of contingent coefficient with p <0,05. The results of
this study shows significant correlations between height of female students with both
their birth weight (p = 0,016, C = 285) and height of parent (father’s height: p = 0,031, C
= 0,256; mother’s height: p = 0,045, C = 240). No significant correlation between height
of female students and their age of menarche (p = 0,084, C = 208). In conclusion, the
height of the parent body and the birth weight has correlation with the height of the
female medical students, while the age of menarche have no significant correlation with
height of female students at Warmadewa University.
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1 Introduction

Puberty is a period when children experience sexual function maturation. There are five
specific changes at puberty, one of which is rapid height gain. There are differences in the rate
of growth in height between boys and girls. Boys grow about 10 cm per year with a peak of
maximal growth at the age of 14 years old, while girls grow approximately 9 cm per year and
peak of maximum growth at the age of 12 years old [1].

According to WHO 2007, a short height will become a problem if the prevalence of
shortness is classified as high at 30-39% and very high at >40%. In Indonesia, the prevalence
of short women aged > 18 years in 2013 amounted to 41.6%, which was categorized into short
skinny (4.8%), normal short (29.9%) and short fat (10.9%). Short women will experience
high-risk pregnancies (height <150 cm). In Indonesia the prevalence of high-risk pregnant
women is 31.3%. Short women also tend to give birth to small babies, who have a risk to
become short adults as well. This problem will continue to recur and get worse if no serious
actions are taken [2]. Height is influenced by many factors including menarche age, parental
height, and birth weight [3,4,5]. This study aimed to determine the relationship between age of
menarche, parental height and birth weight with the height of female students of the Faculty of
Medicine and Health Sciences, Warmadewa University.
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2 Method

This research was conducted at the Faculty of Medicine and Health Sciences of
Warmadewa University in September-December 2017. A cross sectional analytical method
was used to determine the relationship between menarche age, birth weight and parental
height with the height of female students in Faculty of Medicine and Health Sciences of
Warmadewa University. The population in this study was female students in 2014-2017 period
of Faculty of Medicine and Health Sciences of Warmadewa University. Samples that met the
inclusion criteria were selected using systematic random sampling technique. Respondents’
data were obtained through direct interviews using prepared questionnairesand analyzed using
correlation coefficient contingency test to find out the relationship between independent and
dependent variables. In this analysis, a significance of 0.05 was used.

3 Results And Discussion

The age range of the samples in this study was 18-22 years. As can be seen in Table 1,
most samples were at the age of 20 years (34.8%) and the least were at the age of 22 years
(6.1%). The respondents had high stature (78.8%), slow menarche age (56.1%), high father's
height (83.3%), high mother’s height (59.1%) and normal birth weight (84.8%).

Table 1. Characteristics of Samples

Characteristics Frequency Percentage (%)

Age

19 years old 20 30,3

20 years old 23 34,8

21 years old 19 28,8

22 years old 4 6,1
Body Height

Short 14 21,2

High 52 78,8
Age of Menarche

Early 29 43,9

Late 37 56,1
Father’s Body Height

Short 11 16,7

High 55 83,3
Mother’s Body Height

Short 27 40,9

High 39 59,1
Birth Weight

Low 10 15,2

Normal 56 84,8

The age range of the sample used in this study was 18-22 years. Based on the table above,
most samples were at the age of 20 years (23 samples) and the least were at the age of 22
years (4 samples). Based on table 1, the female students in Faculty of Medicine and Health



Sciences Warmadewa University had higher (78.8%), slow menarche age (56.1%), high
father's height (83.3%), high mother’s height (59.1%) and normal birth weight (84.8%).

Table 2. Relationship between Menarche Age and Sample Height

Age of Body Height
Menarche Short High
n % n %
Early 8 31 20 69
Late 9 135 32 86,5
Total 14 21,2 52 78,8

Table 2 show the result of contingency coefficient analyze. The results of the contingency
coefficient correlation test show that there was no significant relationship between age of
menarche and height, with p of 0.084 and C of 0.208.

Table 3. Correlation between Father's Height and Sample’s Height

Father’s Body Height _
body height Short High
n % n %
Short 5 455 6 54,5
High 9 16,4 46 83,6
Total 14 21,2 52 78,8

Table 3 show the results of contingency coefficient correlation test show that there was a
weak significant relationship between father's height and the height of female students in
Faculty of Medicine of Warmadewa University, with p = 0.031 and C = 0.256.

Table 4. Relationship between Mother’s Body Height and Sample Height

Mother’s Body Height _
Body Height Short High
% n %
Short 9 33,3 18 66,7
High 5 12,8 34 87,2
Total 14 21,2 52 78,8

Table 4 show the results of contingency coefficient correlation test showed that there was a
weak significant relationship between the height of the mother and the height of the female
students in Faculty of Medicine of Warmadewa University, with values p = 0.045 and C =
0.240.

Table 5. Relationship between Birth Weight and Sample Heigh

Body Height
Birth Weight Short High
N % %
Low 5 50 5 50
Normal 9 16,1 47 83,9
Total 14 21,2 52 78,8




Table 5 show the results of contingency coefficient correlation test showed that there was a
weak significant relationship between birth weight and the height of the female students in
Faculty of Medicine of Warmadewa University, with values p = 0.016 and C = 0.285.

3.1 Relationship between Age of Menarche and Sample’s Height

Contingency coefficient correlation test results show that there was no relationship
between age of menarche and height, with p = 0.084. These results are in line with research
that states that there was no relationship between age of menarche and height [5,6]. This is
because many factors affect height including poor sanitation and frequent illness at the age of
two years old, family socioeconomic, high parental body, birth weight, and exercise [3,5,7].

Research on the relationship between age of menarche and height is still debated. The
results of this study are not in accordance with a study by Chang (2000) which supported the
hypothesis that body height reaching its peak at one year before menarche but slowing and
stopping one year after menarche caused by epiphysial closing so that women who
experiencing earlier menarche will have a shorter body [8]. Whereas, a research on the
relationship between age of menarche and height at the Faculty of Medicine, Surakarta State
University reported a correlation with negative direction (p = -0.603) between age of
menarche and body height, where the younger the age of menarche, the higher her height [9].

3.2 Relationship between Birth Weight and Sample’s Height

Contingency coefficient correlation test results show that there was a significant
relationship between birth weight and height of female students in Faculty of Medicine of
Warmadewa University, with a value of p = 0.016. Birth weight is one of the factors that
affects height. Birth weight is a predictor of adult height that is more accurate than weight gain
during pregnancy. Each kilogram of birth weight has an effect of 3 cm on adult height.
Someone who has a birth weight of 4,000 grams is 9 cm higher than someone who has a low
birth weight [3].

3.3 Relationship between Parent's Height and Sample’s Height

Based on the contingent coefficient correlation test, between parent's height (father and
mother) and height showed a significant relationship (p <0.05), where father's height had p =
0.031 and mother’s height p = 0.045. These results are in line with research that concludes that
fathers who have short stature were at risk of having stunting children [10]. Likewise with
research that concludes that mother’s height is one of the risk factors for stunting [11].

Short events were greater in respondents who had shorter fathers as well as the mothers'
height. Based on the chi square test, Prasetyarini (2012) draws the conclusion that respondents
who have short fathers and mothers were three times more at risk of experiencing short events
(father's height OR = 3.300; mother’s height OR = 3.391) [5].

Height is one form of genetic expression, and being a factor that is passed on to children
and is related to the incidence of stunting. Children with short parents, either one or both, are
more at risk of stunting when compared to children who have parents with normal height [12].
Short parents because of genes in chromosomes that carry short traits are more likely to inherit
that short trait to their children. But if the short nature of parents is caused by nutritional or
pathological problems, then the short trait will not be inherit to their child [13]. There are
individual differences in terms of growth and development, even though the growth pattern is
the same for all children. One of the causes of this incident is the difference in the biological
and genetic conditions of each individual. For example, in identical twins, even though the



environment is the same, the response to the environment can be different, depending on the
biological condition and genetic potential of the child [14].

4 Conclusions

Factors associated with height human is affected by complex interactions among various
factor, for example nutrition, parental height, hormonal, environmental and birth weight.
There is no significant relationship between the age of menarche and the height of female
students in Faculty of Medicine of Warmadewa University. There is a weak relationship in the
positive direction between parental height and birth weight with the height of female students
in Faculty of Medicine of Warmadewa University.
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