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ABSTRACT

Introduction: Triceps skinfold thickness is one of the anthropometric measurements that
can indicate the nutritional status of overweight and obesity. Girls with obesity have 2.42
times the possibility of experiencing early menarche than girls with normal nutritional
status. So it is estimated that the thicker triceps skinfold thickness, the earlier age at
menarche in girls, but this opinion raises pros and cons through several studies, therefore
the researcher wants to see the relationship between the two variables.

Methods: This research is a cross-sectional observational analytic study with a purposive
sampling method. All samples were asked to read the informed consent form and fill out a
questionnaire regarding the age at menarche and measurements were made on the triceps
skinfold thickness in the upper arm area using a skinfold caliper. Then the variables were
analyzed univariate and bivariate using the Spearman test.

Results: Based on the results of the Spearman correlation test between triceps skinfold
thickness and age at menarche, it can be seen that the age at menarche has a significant
relationship with triceps skinfold thickness as seen from p<0.05 (p=0.012). From the
correlation test, it was found that there was a negative correlation between the sample's age
at menarche and triceps skinfold thickness (r = - 0.188).

Conclusion: There is a significant relationship between the age at menarche and triceps

skinfold thickness in girls (age 11-16).

Keywords: age at menarche; adolescent girl; triceps skinfold thickness

INTRODUCTION

Menarche is the onset of the
menstruation cycle in all girls. The average
age for a female to experience menarche was
12.4 years old, and it can occur too early or
too latel. Each girl experiences menarche at
different ages depending on race, genetics,
environment, and  nutritional  status.
Nutritional status is closely related to the
incidence of menarche, where nutrient
consumption can affect hormone production.
Data shown by Indonesia’s Basic Health
Research 2018 showed that 16% of
adolescents aged 13-15 years and 13.59% of

adolescents aged 16-18 years were overweight
and obese?.

A study in Indonesia stated that there
was a downtrend in the age at menarche,
where females born in 1955 experienced
menarche at the age of 14.14 years. And those
who were born in the 1990s got menarche at
the age of 13.54 years, this downward trend is
associated with changes in the past and
present nutritional intake3. The results showed
that urban communities have an earlier age at
menarche (18%)*. This is due to the nutrition
consumed by girls in urban areas, which is
dominated by junk food, meat, and other fatty
foods. According to Sulayfiyah and
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Mukhoirotin, girls with obesity have 2.42
times the chance to get menarche early®.

Assessment of nutritional status itself
can be done by measuring the Triceps
Skinfold Thickness (TSF), this measurement
is used to determine the state of overweight
and obesity, by looking at the thickness of
subcutaneous fat®. According to Eaton-Evans,
measurement triceps skinfold thickness is
often used as an indicator in women and
children’.

In a study by Bratke et al, in adolescent
girls aged 8-15 years in Norway, there was a
correlation between TSF and age at
menarche, where low TSF values were
associated with late menarche, and high
values of TSF correlates with early
menarche®. However, according to Leitdo et
al., TSF doesn’t have a significant correlation
with the age at menarche®.

There are pros and cons regarding the
relationship between TSF and the age at
menarche in adolescent girls. Through out this
study researchers want to see the correlation
between triceps skinfold thickness and the age
at menarche of adolescent girls in Surakarta
Junior High School. We hypothesized the
sooner menarche, the thicker triceps skinfold.

METHODS

This research is a cross-sectional study.
The study included girls aged 11 to 16 years
from Junior High School 8 Surakarta, who
had experienced menarche, and was willing to
take part in this study by signing the informed
consent, parents consented, and were present.
In this research we exclude girls who have not
experienced menarche; have chronic diseases
such as cancer, autoimmune, metabolic
disease (type 1 diabetes), kidney disease, and
other diseases with symptoms of edema in the
upper arm (triceps folds); have a history of
undergoing treatment for chronic diseases
such as chemotherapy or exposure to
radiation; a physical disability resulting in an

inability to bend the arm; and recently did
vigorous physical exercise, sitting in the
sauna, swimming, showering after strenuous
exercise, and soaking in warm water before
taking measurements.

This research used a total study sample
with purposive sampling of students from
Junior High School 8 Surakarta. Where the
measurement of the independent variable is
triceps skinfold thickness and the dependent
variable is the age at menarche.

Triceps  skinfold  thickness  was
measured by the researcher at the midpoint of
non-dominant upper arm (between acromial
process and olecranon) with the arm extended
freely and the measurements were taken
without being covered. The skinfold is
clamped with a finger about 1 cm, then
measured with a Slim Guide skinfold caliper
with an accuracy of 0.5 mm. The
measurements were repeated three times and
the average was used for analysis. TSF
analysis uses a ratio scale and is expressed in
millimeters. The variable age at menarche
expressed in years was analyzed using a ratio
scale, data collection was carried out using a
questionnaire on the age at menarche, which
was filled out by the respondent.

The data obtained were analyzed
univariate and bivariate using a non-
parametric Spearman Rho test for data with
the abnormal distribution. Our independent
and dependent variables analyzed their
relationship with confounding variables such
as; gynecological age, maternal age at
menarche, parental income using
questionnaires, and physical activity data
collection using PAQ-C (<12 years) and
PAQ-A (>12 years). Data analysis was
performed using SPSS 25.0 for Windows.
This research has been approved by the Ethics
Committee of Moewardi Hospital Surakarta
with ethics number 268/11/HREC/2022.
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RESULTS

Characteristics of the Sample

Based on research on 177 girls aged 11-
16 years from Junior High School 8 Surakarta,
the average age at menarche was 11.99 years
(SD 0.938) with the majority (46.3%) of
students experiencing menarche at the age of

12 years. The average TSF size was 24,585
mm (SD 8.004) (Table 1).

Most of the samples were classified as
having low gynecological age and came from
high-income families (>Rp.2,031,810). In
addition, most students are classified as
having low activity. The characteristics of the
subjects are described in Table 2.

Table 1. Characteristics of Subjects Based on Descriptive Statistics

Min Max Average SD
Age at Menarche Sample 10 14 11.990 0.938
(yrs)
TSF (mm) 10 48 24.585 8.004
Gynecological Age (yrs) 0 5 2.180 1.049
Age at Menarche of 10 18 13,030 1.520
mother (yrs)
Family Income( rupiah) 600. 000 40.000.000 3.236.050,629 3.628.023,108
Table 2. Characteristics of Subjects
Characteristics N (%) Results
Age at Menarche (yr) We analyzed the correlation between
10 11(6.2) triceps skinfold thickness with the age at
11 36(20.3) .
12 82(46.3) menarche. Through Spearman correlation, we
13 39(22.0) found that there was a significant correlation
14 9(5.1) between TSF and age at menarche where
Gynecological Age p<0.05 (p = 0.012), which had a weak
h?;]((ig zee::ss)) 12516((1818_51)) negative correlation (r = -0.188) because the
Age at Menarche Mother (yr) correlation coefficient was not close to 1.
10 5(2.8)
11 14(7.9) 3 i
12 49(27.7) 2 . . 1
13 58(32.8) 2 i . : i
14 24(13.6) o e . ]
15 19(10.7) o . t
16 1(0.6) S e s s {
17 3(1.7) 9 . i
18 4(2.3) g § :
Family Income . § .
Low (<) 76(42.9) o 1 s |
High (>) 101(57.1) T 1 12 13 14
PhySiCB.' ACtiVity Age at Menarche
Low 122(68.9)
Medium 54(30.5) Figure 1. Correlation Between Triceps Skinfold
High 1(0.6) Thickness and Age at Menarche
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DISCUSSION

Prevalence of Age at Menarche in Junior
High School Girls

In a study of 177 students of Junior
Highschool 8 Surakarta, it was found that the
average age at menarche for junior high
school girls in Surakarta is 11.99 years with a
SD of * 0.938. Where the lowest age at
menarche is at the age of 10 years (6.2%) and
the highest at the age of 14 years (5.1%), with
the highest frequency of menarche occurring
at the age of 12 years (46.3%).

The onset of menarche varies in each
girl, this is influenced by genetics, parental
education level, family income, nutritional
status of obesity, high-fat foods consumption,
increased subcutaneous fat composition, high
body mass index, and exposure to mass
medial®!t. The occurrence of menarche is
associated with an increase in estrogen levels
which is triggered by the hypothalamus during
puberty and affects the HPO axis. Increased
estrogenic activity causes a series of physical
changes that prepare the body for the onset of
reproduction®?.

This research is supported by previous
study by Mutasya et al., in 72 Adabiah Padang
Junior High School students where there were
variations in the age at menarche, as many as
2 students experienced menarche at the age of
10 years, 13 students at the age of 11 years, 27
students at the age of 12 years, 22 students at
the age of 13 years, and 8 students at the age
of 14 years'.

Prevalence of Triceps Skinfold Thickness
in Junior High School Girls

In a study of 177 female students of
Junior Highschool 8 Surakarta, the average
TSF was 24,585 mm with SD + 8.004. Where
the smallest TSF is 10 mm and the largest
TSF is 48 mm. In measuring skinfold
thickness or subcutaneous fat fold, the most
method used is measuring triceps skinfold
thickness. Triceps Skinfold Thickness (TSF)

can estimate the total body fat of women and
children’. Measurement of skinfold thickness
makes it possible to determine the thickness
of the subcutaneous fat and the percentage of
body fat. Body fat consists of essential body
fat and reserve body fat. Essential body fat is
fat that is important for reproductive function.
Essential fats are relatively larger in women
due to hormonal and the demands of
childbirth. Reserved body fat represents fat
accumulation in adipose tissue and helps
protect internal organs'®. The size of each
person's TSF can vary depending on the
thickness of the subcutaneous fat layer, there
are genetic factors which are one of the
internal factors that can affect body
composition, and external factors such as
nutrition, culture, and physical activity also
affect differences in the distribution of
subcutaneous fat,

Relationship between Triceps Skinfold
Thickness and Age at Menarche

We found that there was a significant
relationship  between  triceps  skinfold
thickness and age at menarche where p-value
=0.012 with a weak negative correlation (r = -
0.188) between the two variables. Our
findings supported by previous study by John
et al., in 400 female students in India with an
average age at menarche at the age of 12.38
years and an average TSF of 19.56 mm. John
et al, stated that there was a significant
relationship (p = 0.012) with positive
correlation (r = 0.113) between age at
menarche and TSF'. However, our findings
was different from the previous study by
Pulungan et al., in Jakarta which did not find a
correlation between the age at menarche and
the distribution of segmental (extremity) fat'e.

According to Rasi¢ et al., thicker TSF
indicates excess body fat composition which
increases the level of the adipocyte-derived
hormone leptin in the blood!’. The hormone
leptin produced by adipocytes, which acts by
binding to receptors on the ovaries,
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hypothalamus, and anterior pituitary. Body fat
deposits send signals to the brain to regulate
reproduction by secreting leptin. Leptin will
increase the release of Gonadotropin-
Releasing Hormone (GnRH) which stimulates
the production of Luteinizing Hormone (LH)
and Follicle Stimulating Hormone (FSH) from
the anterior pituitary so it regulates
reproductive function which initiates the onset
of puberty and menarche. With increasing
levels of serum leptin, the onset of puberty
and the age at menarche becomes earlier, an
increase of 1 ng/ml of serum leptin will cause
the age at menarche a month faster?.

Limitations of the study

The study was conducted during the
Covid-19 pandemic when children tend to be
at home and have low physical activity, so the
data is less varied. Data on age at menarche
and physical activity that measured by the
Physical Activity Questionnaire (PAQ) were
obtained by relying on the memory of the
sample which is very prone to led to recall
bias. Data on families income relies heavily
on the honesty of parents and samples because
the researcher did not ask for evidence, which
causes the researcher unable to know the
actual economic condition of the sample’s
family. In addition, many samples do not
know the income of their parents or their
parents do not want to tell it in detail which is
only based on the Surakarta UMK
(Rp.2,031,810). In addition, researchers did
not analyze the influence of diet, which is one
of the factors that can affect the results of
anthropometric measurements.

For further study on the relationship
between the age at menarche and the
anthropometric index of triceps skinfold
thickness, a cohort study can be use to explain
better relationship of the variables studied.
Further study can be carried out on subjects
from different populations and geographies
with larger sample.

CONCLUSION

This study at Surakarta Junior High
School proven that there is a significant

relationship  between  triceps  skinfold
thickness and the age at menarche in
adolescent girls with various ages at

menarche from 10-14 years, with the highest
prevalence is 12 years old (46.3%) .
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