
  

 

Copyright © 2024 by Author, Published by Jurnal Gizi dan Dietetik Indonesia (Indonesian Journal of Nutrition and Dietetics) 
Alma Ata University Press.This is an open-acces distributed under the CC BY-SA 4.0 License 

 (https://creativecommon.org/license/by/4.0/)  

 

 
 
 

The energy intake, nutritional status, menarche at age, and premenstrual 
syndrome in female adolescents 

 
Chendy Tata Lestari, Lilik Kustiyah*, Ali Khomsan 

 

Department of Community Nutrition, Faculty of Human Ecology, IPB University, Bogor 16680, 
Indonesia  

 

*Correspondence: lilikku@apps.ipb.ac.id  
 

ABSTRAK 
  

Latar Belakang: Saat ini remaja mengalami pertumbuhan dan perkembangan yang lebih 
cepat termasuk menstruasi (menarche). Berdasarkan hasil Riskesdas tahun 2010 sebanyak 
21,3% wanita di Jambi mengalami menarche pada usia ≤12 tahun. Gangguan pada siklus 
menstruasi yang sering dialami remaja adalah premenstrual syndrome (PMS) dengan 
prevalensi berkisar 80-90%. 
Tujuan: Penelitian ini dilakukan untuk menganalisis perbedaan asupan energi, status gizi, 
usia menarche, dan kejadian PMS serta faktor dominan dari usia menarche dan PMS pada 
remaja putri di perkotaan dan perdesaan Jambi. 
Metode: : Penelitian ini menggunakan desain cross sectional study yang melibatkan 200 
remaja putri sekolah menengah pertama (SMP) negeri di perkotaan dan perdesaan Jambi 
dengan teknik simple random sampling. Data asupan energi dikumpulkan menggunakan food 
recall 2x24 jam, status gizi dengan pengukuran antropometri menggunakan Bioelectrical 
Impedance Analysis (BIA) dan mikrotoice, usia menarche dan PMS menggunakan kuesioner. 
Analisis data bivariat menggunakan Independent t-test, Mann-Whitney, dan Spearman rank, 
sedangkan multivariat menggunakan Regresi Logistik. 
Hasil: Terdapat perbedaan yang signifikan pada usia menarche, asupan energi, dan status 
gizi (TB/U dan IMT/U) pada remaja putri di perkotaan dan perdesaan (p<0.05). Terdapat 
hubungan negatif signifikan status gizi dengan usia menarche (p<0.05) dan hubungan positif 
signifikan status gizi dengan kejadian PMS (p<0.05). Uji Regresi Logistic menunjukkan bahwa 
wilayah tempat tinggal menjadi faktor dominan berhubungan dengan usia menarche (OR: 
2,591 CI 95%: 1,415-4,744) dan persen lemak tubuh menjadi faktor dominan berhubungan 
dengan kejadian PMS (OR: 2,468 CI 95%: 1,159-5,254). 
Kesimpulan: Terdapat perbedaan usia menarche, asupan energi, dan status gizi (TB/U dan 
IMT/U) pada remaja putri di perkotaan dan perdesaan. Terdapat hubungan yang signifikan 
antara status gizi dengan usia menarche dan kejadian PMS. Wilayah tempat tinggal menjadi 
faktor dominan berhubungan dengan usia menarche dan persen lemak tubuh menjadi faktor 
dominan berhubungan dengan kejadian PMS. 
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ABSTRACT 
Background: At present, many female adolescents experience faster growth and faster 
development phase, including menstruation (menarche). According to 2010 Riskesdas data, 
21.3 % of female adolescents in Jambi experienced menarche at the age of ≤12 years, and 
disorder during menstrual cycle often experienced by female adolescents is premenstrual 
syndrome (PMS) with a prevalence ranging from 80-90 %.    
Objectives: This research was conducted to analyze any differences from energy intake, 
nutritional status, age at menarche, and PMS incidence along with finding dominant factors of 
age at menarche and PMS in female adolescents in urban and rural areas of Jambi. 
Methods: This research employed a cross sectional study design involving 200 female 
adolescents selected from State Junior High schools in urban and rural areas of Jambi 
province by a simple random sampling technique. The energy intake data collected by 2 x 24 
food recall, whereas nutritional status data was collected through anthropometric 
measurements using Bioelectrical Impedance Analysis (BIA) and a microtoise, and age at 
menarche and PMS data were collected by a questionnaire. Bivariate data analysis was taken 
by Independent t-test, Mann-Whitney test and Spearman Rank test, while the multivariate data 
analysis was taken by the Logistic Regression.     
Results: There were significant differences found in age at menarche, energy intake, and 
nutritional status (HAZ and BAZ) of female adolescents in urban and rural areas (p<0.05). A 
significant negative relationship was found between nutritional status and age at menarche 
(p<0.05) and a significant positive relationship was found between nutritional status and the 
incidence of PMS (p<0.05). The Logistic Regression Test revealed that residence area was 
the dominant factor related to age at menarche (OR: 2.591 CI 95%: 1.415-4.744) and body fat 
percentage was the dominant factor related to the incidence of PMS (OR: 2.468 CI 95%: 
1.159-5.254). 
Conclusions: There are differences found in age of menarche, energy intake, and nutritional 
status (HAZ and BAZ) between female adolescents from urban and rural areas. There is a 
significant relationship between nutritional status and age at menarche to the incidence of 
PMS. Residential area becomes the dominant factor related to age at menarche and body fat 
percentage becomes the dominant factor related to the incidence of PMS. 
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INTRODUCTION 
Adolescence is the transition from childhood 

to adulthood in the age range of 10-19 years (1). 

Adolescence is a critical period in individual 

growth as it is identified as the second growth 

spurt. In women, entering adolescence will be 

marked by the start of the first menstruation called 

menarche. Menarche or first menstruation is a 

normal process and is one of the signs that 

adolescent girls are entering puberty. Menarche 

usually occurs in the age range of 10-16 years (2). 

Menarche is important in women's reproductive 

life because it is related to health status that 

affects women's well-being in the next stage of life. 

Along with the time, the age of menarche has 

decreased from an average age of 14 years to 12 

years (3). The downward trend in menarche age 

also tends to occur in Indonesia (4). 

There was a downward trend in the age of 

menarche from 1995-2017 in the United States. 

The age of menarche decreased from 12.1 in 1995 

to 11.9 in 2017. Half of the women reached 

menarche at the age of 11 years and 10 months in 

2017 (5). In Indonesia based on Riskesdas 2010 

data, menarche occurs at an average age of 13 

years (6). Indonesia ranks 15th out of 67 countries 

with a menarche declining age where reaches 
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0.145 years per decade (7). In Jambi Province, 

21.3% of women experienced menarche at the 

age of ≤12 years, and 61.6% experienced 

menarche at the age of >12 years (6). 

Early menarche allows adolescents to come 

into contact with sexual life sooner. This results in 

greater opportunities for adolescents to become 

pregnant and mothers. Adolescent pregnancy 

puts them at a disadvantage due to the increased 

nutrient requirements during pregnancy above 

their own needs which results in slowing and 

stunting of individual growth, leading to a higher 

risk of complications and mortality in the mother 

and child (8).   

The age of menarche is not only related to 

early life factors but also reflects future health. 

Early menarche increases the risk of hormone-

related cancers and cardiovascular disease (9). 

Earlier menarche is also associated with a higher 

risk of depression, eating disorders, and 

substance abuse during adolescence (10). 

After experiencing menarche, women will 

then experience a menstrual cycle every month 

until the reproductive period ends. One of the 

disorders in the menstrual cycle that adolescents 

often experience is premenstrual syndrome 

(PMS). PMS is a collection of physical, 

psychological, and behavioral symptoms related 

to hormonal changes associated with ovulation 

and menstrual cycles that occur 7-14 days before 

menstruation (11). The prevalence of women 

experiencing PMS in Indonesia ranges from 80-

90% (12). PMS in adolescents can have an impact 

on interpersonal relationships, physical health, 

and academic productivity. The worst impact of 

PMS is depression to violence against themselves 

and others around them (13). 

Energy intake and nutritional status play an 

important role in the development of adolescent 

reproductive organs. Energy intake and nutritional 

status are related to body fat levels. Body fat plays 

a role in the production of the hormone leptin 

which functions as a signal to the brain to regulate 

the onset of puberty. High levels of leptin will 

trigger the hypothalamus to initiate the production 

of gonadotropins, which then trigger the 

production of the sex hormones estrogen and 

progesterone. This results in ovulation occurring 

sooner and causing menarche to occur sooner 

(14). Systematic review and meta-analysis 

research shows that there is a significant 

relationship between energy intake and the age of 

menarche (9). Research on adolescent girls in 

Bulukumba Regency shows that there is a 

relationship between nutritional status and the age 

of menarche (15).  

Energy intake is also significantly associated 

with PMS (16). Energy intake will contribute to 

shaping the nutritional status of individuals. 

Energy intake and nutritional status is one of the 

factors that are quite important in the severity of 

PMS because it is related to fat levels in the body 

which affects the imbalance of estrogen and 

progesterone hormones (17). 

The 2010 Riskesdas data identified 

differences in the age of menarche based on the 

area of residence, namely in urban and rural 

areas, where age at menarche ≤14 years was 

more prevalent among women in urban and age 

at menarche >14 years was more prevalent 

among women in rural (6). Differences in the area 

of residence will affect food access, food 

consumption, and nutritional status. Research in 

South Africa shows that women in urban areas 

experience menarche earlier than women in rural 

areas (18). Therefore, this study aimed to analyze 

energy intake, nutritional status, age at menarche, 

and the incidence of PMS among adolescent girls 

in urban and rural Jambi. 

 

MATERIALS AND METHODS  

This study used a cross-sectional design and 

was conducted in Public Junior High Schools in 

Jambi Province in two areas, namely urban and 

rural from September to November 2023. Urban 

areas in Sungai Penuh City and rural areas in 

Kerinci Regency. The determination of urban and 

rural areas is based on the regulation from the 

Head of Central Statistics Agency number 120 of 

2020. The selected sub-districts are those that 

have all villages with urban and rural 

classifications. Thus, the selection of schools as 

the research location was determined purposively 

based on the results of an initial survey of the 

number of female students ≥100 people. 

The minimum number of subjects was 

calculated based on Lemeshow’s sample size 

formula with unknown population size (19) and 

using the prevalence of PMS in Jambi (39.7%) 

(20). Based on the calculation results, the 
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minimum number of subjects was 91 participants 

for each region. As an effort to anticipate subjects 

who drop out, 10% of this number was added, so 

that the minimum number of subjects was 100 

participants for each region. Therefore, the total 

number of subjects was 200 participants selected 

using a simple random sampling technique.     

Research data regarding subject 

characteristics (age, menstrual cycle, and pocket 

money), family characteristics (parents' education 

and income), and age at menarche were collected 

using self-administered questionnaires. The 

menstrual cycle was estimated by the duration 

between the first day of the previous menstruation 

to the first day of the last menstruation. The normal 

menstrual cycle ranges from 21 to 35 days (21). 

Energy intake data was obtained directly through 

interviews using a 2x24-hour food recall 

questionnaire (22) on weekdays and weekends 

which was then compared with the Nutritional 

Adequacy Rate (RDA) (22,23). Nutritional status 

data were obtained by measuring body weight and 

body fat percent using Bioelectrical Impedance 

Analysis (BIA) brand Omron HBF-214, while 

height using stature meter brand GEA SH-2A. 

Data on the incidence of PMS was collected by 

completing the Shortened Premenstrual 

Assessment Form (SPAF) questionnaire (24). The 

questionnaire has 10 questions related to PMS 

symptoms consisting of psychological factors 

(such as irritability, sadness, and/or depression), 

pain (such as lower abdominal pain), and fluid 

retention (such as swelling of the legs). Each 

symptom has a score of 1 (no symptoms) to 6 

(extreme complaints). Next, the subject will 

choose one of the scores that best describes the 

intensity of pain felt in each symptom. Then the 

selected scores will be summed up to get a final 

score in the range of 10-60. The SPAF 

questionnaire has been declared valid with a 

calculated r value of 0.394-0.793 > r table 0.279 

and reliable with a Cronbach’s alpha value of 

0.843 (25).  

The distribution of data was tested using the 

Kolmogorov-Smirnov test. Bivariate data were 

analyzed using the Independent t-test, Mann-

Whitney, and Spearman tests, while multivariate 

data used logistic regression. This study has 

passed the ethical review issued by the Health 

Research Ethics Commission, Faculty of Nursing, 

Universitas Airlangga with approval number No: 

2967-KEPK. 

 

RESULTS AND DISCUSSIONS 

Characteristics of Subjects and Family  

Based on Table 1, the age distribution of the 

subjects was 12-15 years old and included in the 

early adolescent category. In urban areas, 48% of 

subjects were 13 years old, while in rural areas 

50% of subjects were 14 years old. The majority 

of subjects in urban areas (64%) and in rural areas 

(73%) have a normal menstrual cycle. The 

menstrual cycle causes hormonal changes that 

can affect women's emotions and behavior (26). 

More than three-sevenths of subjects (44%) in 

urban areas received IDR 15.000-20.000/day 

pocket money, while more than two-thirds of 

subjects in rural areas (89%) received <IDR 

15.000/day pocket money. The amount of pocket 

money will increase the opportunity to consume 

excessive food, which can increase the risk of 

overnutrition (27).  More than four-fifths of the 

subject’s fathers in urban areas (82%) received 

education to high school/equivalent level and 

university. However, four-sevenths of the subject’s 

fathers in rural areas (57%) only received 

education to the extent of Elementary/Junior High 

schools/equivalent level. These data are similar to 

the level of education for the subject’s mothers 

where mothers in urban areas (90%) graduated 

from High School/equivalent level and university. 

However, more than three-fifths of mothers in rural 

areas (61%) received education only to the extent 

of Elementary/Junior High/Equivalent level, and 

there were even 3% of mothers who did not go to 

school. The level of parental education is related 

to the level of knowledge and understanding which 

will then result in better habits (28). 

Parental income in this study used the cut-off 

poverty line of Jambi Province in 2022. Based on 

Table 1, four-fifths of parents' income in urban 

areas (80%) was ≥IDR.545.870, while five-

sevenths of parents’ income in rural areas (71%) 

was <IDR.545.870. Parental income has a 

positive influence on the amount of household 

consumption. Income reflects the ability of 

households to meet food needs both in terms of 

quality and quantity (29).   
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Table 1. Respondents characteristics 

Variable 

Urban 
(N=100) 

Rural (N=100) Total (N=200) 

n % n % n % 

Age (years) 
12  
13  
14  
15   

 
2 
48 
42 
8 

 
2 
48 
42 
8 

 
1 
37 
50 
12 

 
1 

37 
50 
12 

 
3 
85 
92 
20 

 
1.5 
42.5 
46 
10 

Menstruation cycle (day)  
Regular (21-35) 
Irregular (<21 or >35) 

 
64 
36 

 
64 
36 

 
73 
27 

 
73 
27 

 
137 
63 

 
68.5 
31.5 

Pocket Money (IDR/day) 
<15.000 
15.000-Rp 20.000 
>20.000 

 
25 
44 
31 

 
25 
44 
31 

 
89 
9 
2 

 
89 
9 
2 

 
114 
53 
33 

 
57 

26.5 
16.5 

Father’s Education Level   
Never attends school  
Elementary/equivalent level 
Junior High/equivalent level 
Senior High/equivalent level 
University  

 
0 
3 
15 
52 
30 

 
0 
3 
15 
52 
30 

 
1 
34 
23 
36 
6 

 
1 

34 
23 
36 
6 

 
1 
37 
38 
88 
36 

 
0.5 
18.5 
19 
44 
18 

Mother’s Education Level  
Never attends school  
Elementary/equivalent level 
Junior High/equivalent level 
Senior High/equivalent level 
University 

 
0 
4 
6 
49 
41 

 
0 
4 
6 
49 
41 

 
3 
29 
32 
27 
9 

 
3 

29 
32 
27 
9 

 
3 
33 
38 
76 
50 

 
1.5 
16.5 
19 
38 
25 

Parent’s Income (IDR/capita/month) 
< 545.870 
≥ 545.870 

 
20 
80 

 
20 
80 

 
71 
29 

 
71 
29 

 
91 
109 

 
45.5 
54.5 

 

The food intake and nutritional status  

The energy intake of subjects in urban was 

three-sevenths (43%) good and more than one-

third (36%) were in deficit. However, in rural, 

more than a quarter (27%) were classified as 

good, and more than four-sevenths (58%) were 

still classified as deficit. It shows that energy 

intake is significantly higher in urban than rural 

(p=0.001; p<0.05). Similar to Systematic Review 

research which showed that energy intake was 

higher in urban compared to rural (30). The high 

consumption of foods containing fat, sugar, and 

salt such as fast food, sweet and salty snacks, 

and sugar-sweetened beverages results in high 

energy intake in urban. The busyness of 

adolescents in urban areas makes them tend to 

choose foods that are fast and easily accessible. 

Fast foods, processed foods, and sugary drinks 

are often easier to obtain and consume. Many 

supermarkets in urban areas provide a wide 

range of processed and ready-to-eat foods that 

are high in calories including snack foods, soft 

drinks, and packaged food products. In addition, 

many 24-hour stores in big cities allow easier 

access to high-calorie foods at any time. The 

promotion of high-calorie foods will also attract 

consumers, especially teenagers, to consume 

them. The snacks consumed by the subjects 

were sweet snacks such as chocolate, biscuits, 

bread, and cookies, snacks packaged with 

products such as Lays and citato, sweet drinks 

and sodas, ice cream, etc.  

The majority of subjects in urban and rural 

had HAZ in the normal category. However, there 

were 11% of subjects classified as short in urban 

and 27% in rural. The mean value of HAZ in urban 

was -1.2±0.7 SD and in rural was -1.5±0.9 SD. 

This shows that the HAZ of subjects in urban is 

significantly higher than in rural (p=0.014; 

p<0.05). A study in eastern Ethiopia also found 

significant differences in HAZ in rural and urban 

adolescents where the prevalence of stunting 

was lower in urban adolescents (8.1%) than in 

rural adolescents (47.9%) (31). Differences in 
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diet, nutrition education, clean water, sanitation, 

and hygiene facilities are thought to be factors in 

the disparity (31,32). The majority of subjects in 

urban and rural had normal nutritional status 

based on BAZ with 61% and 81% respectively. 

The proportion of overweight in urban was twice 

as much as in rural. This shows that BAZ in urban 

is significantly higher than in rural (p=0.014; 

p<0.05). The results of the study analysis are in 

line with research on junior high school 

adolescents in Malang which shows that 

nutritional status based on BAZ in urban is 

significantly higher than in rural areas (33). 

Differences in family income, food consumption 

and quantity, and nutritional knowledge are 

thought to be factors in the gap. In addition, the 

westernization behavior of adolescents in urban 

areas also causes differences in nutritional status 

(34). The percent body fat of subjects in urban 

and rural is mostly in the healthy category.    

 
Table 2. Distribution of subjects based on energy intake and nutritional status (N=200) 

Variable 

Urban 
(N=100) 

Rural 
(N=100) 

Total 
(N=200) p-value 

n % N % n % 

Energy Intake (RDA) 
Deficit (<90%) 
Good (90%-<120%) 
More (≤120%) 

 
36 
43 
21 

 
36 
43 
21 

 
58 
27 
15 

 
58 
27 
15 

 
94 
70 
36 

 
47.0 
35.0 
18.0 

 
 

Median (min-max) 97.2   
(56.2-149.4) 

86.4   
(32.0-174.0) 

91.8  
(32.0-174.0) 

0.0011) 

HAZ 
Short (z-score <-2 SD) 
Normal (-2 SD ≤ z-score ≤ 3SD) 

 
11 
89 

 
11 
89 

 
27 
73 

 
27 
73 

 
38 
162 

 
19 
81 

 
 

Mean±SD -1.2±0.7 -1.5±0.9 -1.3±0.8 0.0142) 
BAZ  

Deficit (z-score <-2 SD) 
Normal (-2 SD ≤ z-score ≤ 1 SD) 
More/Excessive (z-score ≥ 1 SD) 

 
5 
61 
34 

 
5 
61 
34 

 
2 
81 
17 

 
2 
81 
17 

 
7 

142 
51 

 
3.5 
71 

25.5 

 
 

Mean±SD 0.4±1.3 0.0±1.1 0.2±1.2 0.0142) 
Body Fat Percentage  

Underfat (<13%) 
Healthy (13-23%) 
Low risk obese (24-27%) 
Overfat (28-32%) 
Obese (≥33%) 

 
10 
37 
20 
18 
15 

 
10 
37 
20 
18 
15 

 
6 
46 
30 
16 
2 

 
6 
46 
30 
16 
2 

 
16 
83 
50 
34 
17 

 
8 

41.5 
25 
17 
8.5 

 
 

Median (min-max) 25 (3.4-38.0) 23 (6.1-41.6) 24 (3.4-41.6) 0.0811) 

However, there were subjects with high 

percent body fat in urban as much as 33%, and in 

rural 18%. Statistical analysis showed no 

significant difference in percent body fat in urban 

and rural (p=0.081; p>0.05). This result is in line 

with a study in Kosovo which also found no 

difference in the percentage of body fat in 

adolescents in rural and urban (35). 

 

Age at menarche and premenstrual syndrome 

More than three-sevenths of the subjects in 

urban (45%) and almost a quarter of the subjects 

in rural (24%) had menarche at the age of <12 

years. This indicates that adolescent girls in urban 

experience menarche significantly earlier than 

rural (p=0.014; p<0.05). The 2010 Riskesdas data 

showed that menarche occurred earlier in urban 

women than in rural (6). Modernization and 

lifestyle are considered to be the biggest 

influences on the decrease in the age of menarche 

(36).  

The majority of subjects in urban and rural 

areas experienced PMS symptoms a percentage 

of 98% and 96%. Most of the subjects' complaints 

in both areas were in the mild category. Statistical 

analysis showed no significant difference in the 

incidence of PMS in urban and rural (p=0.0102; 

p<0.05). Research in Gujarat stated that almost all 

adolescent girls (94.8%) experience PMS at least 

one symptom (37). 
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Tabel 3. Distribution of subjects based on age at menarche and premenstrual syndrome 

(N=200) 

Variable 

Urban 
(N=100) 

Rural 
(N=100) 

Total 
(N=200) p-value1 

n % n % n % 

Age at Menarche 
Earlier (<12 years old) 
Normal (12-14 years old) 

 
45 
55 

 
45 
55 

 
24 
76 

 
24 
76 

 
69 
131 

 
34.5 
65.5 

 
 

Median (min-max) 12 (9-14) 12 (10-14) 12 (9-14) 0.001 
Premenstrual Syndrome 

No symptoms (<10 point) 
Mild (≤30 point) 
Moderate (31-45 point) 
Heavy/Severe (>45 point) 

 
2 
74 
24 
0 

 
2 
74 
24 
0 

 
4 
82 
13 
1 

 
4 
82 
13 
1 

 
6 

156 
37 
1 

 
3 
78 

18.5 
0.5 

 
 

Median (min-max) 23 (10-44) 22 (10-50) 22.5 (10-50) 0.102 
1)Differential Test by Mann-Whitney test 

 

Relationship between energy intake and 

nutritional status with age at menarche 

The results of statistical analysis showed that 

there was no significant relationship between 

energy intake and age at menarche (p=0.909; 

p>0.05). These results are in line with research in 

Jombang Regency which shows no significant 

relationship between energy intake and age at 

menarche in adolescent girls aged 9-15 years 

(38). Research in Bogor also showed no 

significant relationship between energy intake and 

age at menarche in adolescent girls (10-14 years) 

(39). The level of energy intake will have an impact 

on menarche if the energy intake consumed is 

more and affects body weight and body fat. The 

HAZ has a significant negative relationship with 

age at menarche (p=0.001; p<0.05), so the higher 

the HAZ, the menarche will occur at a younger 

age. Similar research in Bandung stated that there 

was a relationship between HAZ and the age of 

menarche in adolescent girls aged 10-15 years. 

Well-nourished adolescent girls have a higher 

growth rate in the period before puberty compared 

to adolescents who are malnourished. 

Malnourished adolescents will experience slower 

growth for a longer time, so menarche will also be 

delayed (40).  

The BAZ has a significant negative 

relationship with age at menarche (p=0.008; 

p<0.05), so the higher the BAZ, the menarche will 

occur at a younger age. Similar to the study in 

Jombang which showed a significant negative 

relationship between BAZ and age at menarche 

(38). 

 

Table 4.  Relationship between energy intake and nutritional status with age at menarche 

Variable 
 Age at Menarche 

r p-value1 

Energy Intake   0.008 0.909  
HAZ -0.233 0.001 
BAZ -0.188 0.008 
Body Fat Percentage  -0.225 0.001 

It was also stated that if there is an increase 

of one unit of BMI, there would be a decrease in 

menarche age of 0.902 years. BMI is related to an 

increase in the amount and mass of fat so there 

will be an increase in leptin gene expression and 

leptin hormone production (41). Leptin will trigger 

the release of follicle-stimulating hormone (FSH) 

and Luteinizing Hormone (LH) levels in the ovaries 

resulting in follicular maturation and the formation 

of estrogen. Estrogen causes negative feedback 

to FSH. If there is an increase in FSH, estrogen 

levels will decrease. Decreased estrogen levels 

cause the proliferation of endometrial blood 

vessels to stop. This results in the decay of the 

endometrial layer, resulting in bleeding referred to 

as the first menstruation (menarche) (42).   
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Percent body fat has a significant negative 

relationship with age at menarche (p=0.001; 

p<0.05), so the higher the percentage of body fat, 

the menarche will occur at a younger age. These 

results are in line with research in Gresik which 

showed a significant negative relationship 

between percent body fat and age of menarche 

(43). High levels of fat in the body cause serum 

leptin levels to increase, triggering an increase in 

serum LH and the secretion of the hormones 

estrogen and progesterone in the ovaries. This is 

what causes reproductive maturity to occur earlier 

such as menarche (36). 

 

Relationship between energy intake and 

nutritional status with premenstrual syndrome  

The results of statistical analysis showed that 

there was no significant relationship between 

energy intake and the incidence of PMS (p=0.948; 

p>0.05). This is because most respondents have 

a deficit in energy intake. Research in Brazil stated 

that there was no significant difference in energy 

intake during the follicular phase and luteal phase 

of the menstrual cycle (44). PMS is a condition 

influenced by hormonal fluctuations that occur 

during the menstrual cycle which is influenced by 

body fat levels (45). The BAZ has a significant 

positive relationship with PMS incidence  

 

Table 5. Relationship between energy intake and nutritional status with premenstrual syndrome 

Variable 
Premenstrual Syndrome 

r p-value1 

Energy Intake  -0.005 0.948 
BAZ 0.171 0.016 
Body Fat Percentage  0.286 0.001 

(p=0.016; p<0.05), so the higher the BAZ, the 

higher the risk of PMS.  These results are in line 

with research on female students of SMAN 74 

Jakarta which shows that there is a relationship 

between nutritional status based on BAZ and PMS 

(46). The higher the BMI of the individual, the more 

aggravating the complaints of PMS symptoms 

(47). The body fat percentage has a significant 

positive relationship with PMS incidence 

(p=0.001; p<0.05), so the higher the percent body 

fat, the higher the risk of PMS. In line with the 

research in Semarang showed that there was a 

relationship between the percent body fat and the 

incidence of PMS (48). 

BMI and percent body fat are one measure to 

predict fat levels in the body. High-fat levels will 

increase the formation of estrogen hormones in 

the body. The high estrogen hormone will increase 

the production of the hormone LH so that the 

process of breaking down androgen into estrogen 

and making estrogen levels higher. It will cause 

the ovaries to enlarge and cause menstrual 

disorders such as PMS (17). High levels of 

estrogen can also interfere with the body's 

metabolic processes including vitamin B6 which 

plays a role in controlling serotonin production. 

Impaired serotonin function contributes to PMS 

symptoms such as mood swings, increased 

appetite, and flatulence (48).  

 This study only analyzed 2 out of a total of 

11 cities/districts in Jambi Province, so it cannot 

describe the age of menarche and the overall 

incidence of PMS in Jambi Province. In addition, 

this study was limited to analyzing energy intake 

and did not analyze macronutrient intake 

(carbohydrates, fat, and protein). 

 

Risk Factors of Age at Menarche and 

Premenstrual Syndrome 

Based on the logistic regression test, the 

region of residence became a risk factor for the 

age at menarche. Adolescents living in urban 

areas had a 2.591 times risk of early menarche 

compared to subjects living in rural areas (OR: 

2.591 95% CI: 1.415-4.744). Sudikno and 

Sandjaja's (2019) research analyzing Riskesdas 

2010 data showed that the age of menarche of 

adolescent girls in urban areas was younger than 

in rural areas (4). 

Percent body fat becomes a risk factor for the 

incidence of PMS. Adolescents with high percent 

body fat had a 2.468 times higher risk of having a 

PMS than adolescents with normal percent body 

fat (OR: 2.468 95% CI: 1.159-5.254). Daniartama 

et al. (2021) showed that there was a relationship 

between percent body fat and the incidence of 

PMS. The study also showed that individuals with 

high body fat percent had a risk of 3.746 times 
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experiencing PMS compared to individuals with 

normal body fat percent (OR: 3.746 95% CI: 

1.303-10.771) (48). 

 

CONCLUSIONS AND RECOMMENDATIONS 

The results showed that the energy intake 

and nutritional status (HAZ and BAZ) of 

adolescent girls in urban were significantly higher 

than those in rural. Adolescent girls in urban 

significantly experienced menarche earlier than in 

rural. HAZ, BAZ, and percent body fat had a 

negative significant relationship with age at 

menarche. Therefore, the higher the HAZ, the 

fatter, and the higher the percent body fat, the 

younger the age of menarche. HAZ and percent 

body fat had a positive significant relationship with 

PMS. Therefore, the fatter and higher the percent 

body fat, the higher the risk of PMS. The risk factor 

for age of menarche was that adolescents living in 

urban had a 2.591 times risk of early menarche 

compared to those living in rural. Risk factors for 

PMS were adolescents with high body fat percent 

had a 2.468 times risk of PMS compared to those 

with normal body fat percent.  

There are still many adolescents who have 

energy intake that is not by the RDA. Therefore, 

schools and related agencies need to conduct 

nutrition education and promotion to increase the 

knowledge and awareness of adolescent girls to 

practice a good diet by balanced nutrition 

guidelines and RDAs, so that it is expected to 

improve nutritional status and reduce complaints 

of PMS symptoms in adolescents in Jambi. 

 
REFERENCES 
1. [WHO] World Health Organization. 

Adolescent health [Internet]. World Health 

Organization. 2023. Available from: 

https://www.who.int/health-

topics/adolescent-health#tab=tab_1 

2. Proverawati A, Misaroh S. Menarche, 

Mestruasi Pertama Penuh Makna. 

Yogyakarta: Nuha Medika; 2009.  

3. Ganabathy NA, Widjajakusuma A, Hidayat D. 

Age pattern at menarche as results from a 

puberty survey. Althea Medical Journal . 

2016;3(4):640–3.  

4. Sudikno, Sandjaja. Usia menarche 

perempuan Indonesia semakin muda: Hasil 

analisis riskesdas 2010. Jurnal Kesehatan 

Reproduksi. 2019;10(2):163–71.  

5. Martinez GM. Trends and patterns in 

menarche in the United States: 1995 through 

2013–2017. National Health Statistics 

Reports. 2020;Sep(146):1–12.  

6. Kemenkes RI. Riset Kesehatan Dasar 2010. 

Jakarta: Kemenkes RI; 2010.  

7. Rois A, Satyawati C, Ahlaludin Y, Fajridin F, 

Romadloni A, Limbong F, et al. Faktor yang 

berhubungan dengan kejadian menarche 

prekoks. Proceeding Community 

Development. 2018;2:200–10. 

8. Sparrow R, Agustina R, Bras H, Sheila G, 

Rieger M, Yumna A, et al. Adolescent 

nutrition—developing a research agenda for 

the second window of opportunity in 

Indonesia. Food and Nutrition Bulletin. 

2020;42(1_suppl):9–20.  

9. Nguyen NTK, Fan HY, Tsai MC, Tung TH, Vu 

Huynh QT, Huang SY, et al. Nutrient intake 

through childhood and early menarche onset 

in girls: Systematic review and meta-analysis. 

Nutrients. 2020;12(9):2544.  

10. Allison CM, Hyde JS. Early menarche: 

Confluence of biological and contextual 

factors. Sex Roles. 2013;68:55–64.  

11. Suparman E. Premenstrual Syndrome. 

Jakarta: EGC; 2011.  

12. Estiani K, Nindya TS. Hubungan status gizi 

dan asupan magnesium dengan kejadian 

premenstrual syndrome (PMS) pada remaja 

putri. Media Gizi Indones. 2018;13(1):20–6.  

13. Saryono, Sejati W. Sindrome Premenstruasi. 

Yogyakarta: Nuha Medika; 2009.  

14. Indriyani, Dewi AP, Abdullah, Muharramah A, 

Komala R. Relationship between nutritional 

status and body fat percentage level with the 

incidence of menarche in grade 5-6 students 

at SDN 2 Bakauheni in 2021. Jurnal Gizi 

Aisyah. 2022;5(1):21–8.  

15. Alam S, Syahrir S, Adnan Y, Asis A. 

Hubungan status gizi dengan usia menarche 

pada remaja putri. Jurnal Ilmu Kesehatan 

Masyarakat. 2021;10(3):200–7. 

16. Taheri R, Ardekani FM, Shahraki HR, 

Heidarzadeh-Esfahani N, Hajiahmadi S. 

Nutritional status and anthropometric indices 

in relation to menstrual disorders: A cross-

sectional study. Journal of Nutrition and 

Metabolism. 2020;2020(1):1–7.  

https://www.who.int/health-topics/adolescent-health#tab=tab_1
https://www.who.int/health-topics/adolescent-health#tab=tab_1


282 Chendy Tata Lestari, Lilik Kustiyah, Ali Khomsan. JGDI (IJND).Vol 12 Issue 4 2024: 273-283 
 

 

17. Anggraeni N. Hubungan pengetahuan gizi, 

status gizi, asupan kalsium, magnesium, 

vitamin B6 dan aktivitas fisik dengan sindrom 

pramenstruasi (studi pada mahasiswi 

peminatan Gizi Kesmas FKM Undip tahun 

2017). Jurnal Kesehatan Masyarakat. 

2018;6(1):526–36.  

18. Said-Mohamed R, Prioreschi A, Nyati LH, 

van Heerden A, Munthali RJ, Kahn K, et al. 

Rural–urban variations in age at menarche, 

adult height, leg-length and abdominal 

adiposity in black South African women in 

transitioning South Africa. Annals of Human 

Biology. 2018;45(2):123–132.  

19. Fauziyah N. Sampling and Sample Size in 

Public Health and Clinical Sectors. Bandung: 

Politeknik Kesehatan Kemenkes Bandung; 

2009.  

20. Nurdini L, Aswin B, Hidayati F, Nurdiani I. 

Hubungan gaya hidup dan psikologis 

terhadap kejadian premenstrual syndrome 

pada remaja. Jurnal Kesehatan. 

2020;13(3):460–6.  

21. Maedy FS, Permatasari TAE, Sugiatmi S. 

Hubungan status gizi dan stres terhadap 

siklus menstruasi remaja putri di Indonesia. 

Muhammadiyah Journal of Nutrition and 

Food Science. 2022;3(1):1–10.  

22. Supariasa IDN, Bakri B, Fajar I. Penilaian 

Status Gizi. Jakarta: EGC; 2016.  

23. Kemenkes RI. Peraturan Menteri Kesehatan 

Republik Indonesia Nomor 28 Tahun 2019 

tentang Angka Kecukupan Gizi yang 

Dianjurkan untuk Masyarakat Indonesia. 

Jakarta: Kemenkes RI; 2019.  

24. Allen SS, McBride CM, Pirie PL. The 

shortened premenstrual assessment form. 

Journal of Reproductive Medicine. 

1991;36(11):769–72.  

25. Damayanti AF, Samaria D. Hubungan stres 

akademik dan kualitas tidur terhadap sindrom 

pramenstruasi selama pembelajaran daring 

di masa pandemi COVID-19. Jurnal 

Keperawatan. 2021;6(2):184–209. 

26. Li D, Zhang L, Wang X. The effect of 

menstrual cycle phases on approach–

avoidance behaviors in women: Evidence 

from conscious and unconscious processes. 

Brain Sciences. 2022;12(10):1–16. 

27. Arisdanni H, Buanasita A. Hubungan peran 

teman, peran orang tua, besaran uang saku 

dan persepsi terhadap jajanan dengan 

kejadian gizi lebih pada anak sekolah (studi 

di SD Negeri Ploso 1/172 Kecamatan 

Tambaksari Surabaya tahun 2017). Amerta 

Nutrition. 2018;2(2):189–96.  

28. Mualifah L, Pangastuti N, Purwanta P. 

Pendidikan kesehatan dapat mempengaruhi 

pengetahuan, sikap pra remaja menghadapi 

menarche. Journal of Holistic Nursing 

Science. 2019;6(2):74–84.  

29. Yanti Z, Murtala M. Pengaruh pendapatan, 

jumlah anggota keluarga dan tingkat 

pendidikan terhadap konsumsi rumah tangga 

di Kecamatan Muara Dua. Jurnal Ekonomi 

Indonesia. 2019;8(2):72–81.  

30. Keats EC, Rappaport AI, Shah S, Oh C, Jain 

R, Bhutta ZA. The dietary intake and 

practices of adolescent girls in low-and 

middle-income countries: A systematic 

review. Nutrients. 2018;10(12):1978.  

31. Irenso AA, Dessie Y, Berhane Y, Assefa N, 

Canavan CR, Fawzi WW. Prevalence and 

predictors of adolescent linear growth and 

stunting across the urban–rural gradient in 

eastern Ethiopia. Tropical Medicine and 

International Health. 2020;25(1):101–10.  

32. Joulaei H, Keshani P, Ashourpour M, Bemani 

P, Amiri S, Rahimi J, et al. The prevalence of 

stunting among children and adolescents 

living in the Middle East and North Africa 

region (MENA): A systematic review and 

meta-analysis. Journal Global Health. 

2021;11:04070.  

33. Rudiyanto M, Fauziyah S, Sulistyowati E. 

Pengaruh penggunaan gawai pada remaja 

SMP di Malang terhadap aktivitas fisik dan 

status gizi. Jurnal Kedokteran Komunitas. 

2023;11(1):1–10.  

34. Setyawati VAV, Setyowati M. Karakter gizi 

remaja putri urban dan rural di Provinsi Jawa 

Tengah. Jurnal Kesehatan Masyarakat. 

2015;11(1):43–52.  

35. Tishukaj F, Shalaj I, Gjaka M, Ademi B, 

Ahmetxhekaj R, Bachl N, et al. Physical 

fitness and anthropometric characteristics 

among adolescents living in urban or rural 

areas of Kosovo. BMC Public Health. 

2017;17(711):1–15.  



The energy intake, nutritional status, menarche at age, and premenstrual syndrome in female adolescents 283 

 

 

36. Nurrahmaton N. Hubungan gaya hidup 

dengan kejadian menarche dini pada remaja 

putri di SMP Amanah Medan. Journal 

Midwifery Update. 2020;1(2):39–49.  

37. Kamat S V., Nimbalkar A, Phatak AG, 

Nimbalkar SM. Premenstrual syndrome in 

Anand District, Gujarat: A cross-sectional 

survey. Journal of Family Medicine and 

Primary Care. 2019;8(2):640–7.  

38. Hartati TSP, Farapti, Isaura ER. Hubungan 

asupan makronutrien, aktivitas fisik, dan 

status gizi dengan usia menarche pada 

remaja perempuan usia 9-15 tahun di Desa 

Kedunglosari Kabupaten Jombang. Media 

Gizi Kesmas. 2022;11(2):572–80.  

39. Rachma WS, Puspita ID. Hubungan asupan 

makan, status gizi, dan usia menarche ibu 

dengan menarche dini pada remaja putri di 

Wilayah Perumahan Bumi Pertiwi 2 , 

Kabupaten Bogor. Svasta Harena Jurnal Ilmu 

Gizi. 2021;1(2):51–9.  

40. Nurwiliani L, Erlinda NS. Hubungan stunting 

dengan usia menarche pada remaja putri di 

Posyandu Remaja Puskesmas Ibrahim Adjie. 

Jurnal BIMTAS Jurnal Kebidanan Umtas. 

2022;5(1):38–43.  

41. Fajaryani D, Hendrianingtyas M, 

Retnoningrum D. Hubungan kadar leptin 

terhadap parameter trombosit pada pasien 

dengan obesitas. Intisari Sains Medis. 

2019;10(1):232–7.  

42. Deswita, Refnandes R, Putri MG. The 

association of pornographic media exposure 

and nutritional status with early menarche. 

Journal Ners. 2018;13(2):190–3. 

43. Makarimah A, Muniroh L. Status gizi dan 

persen lemak tubuh berhubungan dengan 

usia menarche anak sekolah dasar di SD 

Muhammadiyah GKB 1 Gresik. Media Gizi 

Indonesia. 2018;2(1):191–8.  

44. Souza LB De, Martins KA, Cordeiro MM, 

Rodrigues YDS, Rafacho BPM, Bomfim RA. 

Do food intake and food cravings change 

during the menstrual cycle of young women?. 

Revista Brasileira de Ginecologia e 

Obstetrícia. 2018;40(11):686–92.  

45. Estiani K, Djokosujono K. Hubungan asupan 

gizi dengan kejadian premenstrual 

syndrome. Jurnal Ilmu Kesehatan 

Masyarakat. 2020;9(2):93–8.  

46. Muijah S, Safitri DE, Dewanti LP. Status gizi 

dan asupan zat gizi mikro (tiamin, piridoksin, 

kalsium, magnesium) berhubungan dengan 

sindrom pramenstruasi. Arsip Gizi dan 

Pangan. 2019;4(1):45–53.  

47. Yunisari SZ, Panggayuh A, Kusmiwiyati A. 

Hubungan stress akademik dan indeks 

massa tubuh (IMT) dengan premenstrual 

syndrome pada siswi kelas 9 SMPN 1 

Sumberpucung. Jurnal Pendidikan 

Kesehatan. 2023;12(2):149–61.  

48. Daniartama B, Murbawani EA, Wijayanti HS, 

Syauqy A. Obesitas berhubungan dengan 

premenstrual syndrome (PMS) pada 

mahasiswi. Journal of Nutrition College. 

2021;10(3):207–17

 


