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RINGKASAN 

PUTRI NOVITASARI. Pengaruh Diet Gizi Seimbang terhadap Komposisi Tubuh 

dan Biomarker Inflamasi pada Dua Kelompok Gen FTO rs9939609 Wanita Obese. 

Dibimbing oleh RIMBAWAN, HARDINSYAH, dan HADI RIYADI. 

 

Genetik, efek perilaku, dan lingkungan merupakan faktor-faktor terkait 

dengan risiko obesitas. Obesitas dapat menyebabkan perkembangan peradangan 

kronis derajat rendah (Baek & Yoon 2024). Kasus obesitas pada wanita cenderung 

lebih banyak dibandingkan pria dan masa dewasa muda diketahui mengalami 

pertambahan berat badan lebih cepat dibanding kelompok usia mana pun (Cheng et 

al. 2016; Rachmi et al. 2017; Firdaus et al. 2020; Cooper et al. 2021; Harun et al. 

2022). Salah satu gen terpenting yang terkait dengan obesitas adalah gen FTO (fat 

mass and obesity-related) rs9939609 (Frayling et al. 2007). Salah satu strategi gizi 

bagi individu obesitas untuk menurunkan berat badan adalah dengan modifikasi 

diet. Indonesia memiliki panduan konsumsi makanan sehari-hari dan berperilaku 

sehat yang tertulis sesuai Peraturan Menteri Kesehatan RI No. 41 Tahun 2014 

tentang Pedoman Gizi Seimbang. Belum pernah ada yang mengaitkan 

polimorfisme gen FTO rs9939609 dengan intervensi Diet Gizi Seimbang yang 

merupakan acuan di Indonesia dengan modifikasi rendah kalori, juga pengaruhnya 

terhadap komposisi tubuh dan biomarker inflamasi, pada wanita muda obese 

khususnya pada etnis Sunda. Penelitian ini bertujuan untuk mengkaji pengaruh diet 

gizi seimbang terhadap komposisi tubuh dan biomarker inflamasi pada dua 

kelompok gen FTO rs9939609 wanita muda obese di Kota Bandung.  

Penelitian ini dilaksanakan dalam dua tahapan, yaitu penelitian pendahuluan 

dan penelitian utama. Penelitian dilakukan di Kota Bandung. Penelitian  

pendahuluan dilakukan pada bulan Agustus – November 2023 menggunakan desain 

mixed-method dengan pendekatan concurrent triangulation. Penelitian utama 

dilakukan pada bulan November 2023 – Januari 2024 berupa penelitian 

eksperimental dengan desain penelitian Uji Terkontrol Acak (Randomized 

Controlled Trial) dengan desain paralel dengan 28 hari intervensi. Setelah 

randomisasi, terdapat 4 kelompok yang terdiri dari 2 kelompok menerima intervensi 

Diet Gizi Seimbang rendah kalori (alel A carriers + Diet [DAC]; dan alel 

homozigot T + Diet [DTH]) dan 2 kelompok lain menjadi kontrol (alel A carriers 

[CAC]; dan alel  homozigot T [CTH]). Seluruh kelompok diberikan edukasi gizi. 

Hasil survei pendahuluan menunjukkan sebagian besar pendidikan terakhir 

partisipan di SMA dan berstatus sebagai mahasiswa. Diketahui bahwa sebagian 

besar partisipan memiliki aktivitas fisik sedang. Rata-rata asupan energi dan protein 

masuk kategori defisit tingkat sedang, karbohidrat dan serat kategori defisit tingkat 

tinggi, sedangkan kecukupan asupan lemak lebih dari 100%. Rata-rata asupan 

vitamin dan mineral sebagian besar pada kategori kurang. Partisipan diketahui 

cukup sering mengonsumsi makanan tinggi lemak, padat karbohidrat, tinggi 

natrium, juga minuman bergula. Hampir setengah total partisipan memiliki riwayat 
keluarga sakit kronis, mengalami kelebihan berat badan sejak kecil atau sebelum 

duduk di bangku sekolah dasar, dan memiliki ayah dan/atau ibu yang pernah/ 

sedang mengalami obese yang ketika ditanyakan lebih lanjut, sebagian besar ayah 

dari partisipan memiliki obesitas sentral berdasarkan kriteria lingkar pinggang 

WHO. Terjadi hubungan negatif lemah antara asupan energi dengan lingkar 



 

 

pinggang dan persen lemak; asupan lemak dengan persen lemak; asupan 

karbohidrat dengan berat badan, lingkar pinggang, dan persen lemak; asupan serat 

dengan lingkar pinggang. Hal ini disebabkan oleh kualitas diet tidak seimbang, 

ditandai dengan tingginya konsumsi lemak, gula, dan natrium, namun rendah 

asupan mikronutrien dan serat.  

Hasil penelitian utama menunjukkan bahwa varian FTO rs9939609 berada 

dalam kesetimbangan Hardy-Weinberg (P>0,05) dan frekuensi alel minor adalah 

0,329. Rata-rata ± SD berat badan indeks massa tubuh, lingkar pinggang, lingkar 

pinggul, lemak viseral, persen lemak, laju metabolisme istirahat (RMR), lemak 

subkutan (total, trunk, arms, dan legs) partisipan dengan varian AA/AT lebih 

rendah dibanding kelompok varian TT, namun tidak signifikan. Rasio lingkar 

pinggang-pinggul dan persen otot skeletal (total, trunk, arms, dan legs skeletal) 

partisipan kelompok AA/TA lebih besar namun tidak signifikan dibanding 

kelompok TT. Partisipan wanita muda obese di Kota Bandung memiliki asupan 

energi dan zat gizi yang tidak berbeda antar kelompok varian FTO rs9939609 

namun ada kecenderungan bahwa varian TT memiliki asupan energi dan zat gizi 

lebih tinggi. Aktivitas fisik partisipan antar kelompok varian FTO rs9939609 tidak 

berbeda dan rata-rata keduanya masuk ke dalam kategori aktivitas fisik ‘sedang’. 

Pada varian FTO rs9939609 tipe TT, ditemukan hubungan antara persen lemak 

subkutan (total dan trunk) serta persen otot skeletal dengan IL-6. Indeks massa 

tubuh dan lemak viseral ditemukan memiliki hubungan signifikan dengan hs-CRP. 

Namun, pada varian AA/TA, tidak ada yang signifikan. Partisipan dengan varian 

AA/TA cenderung memiliki kadar IL-6 > median dan ADP ≤ median.  

Setelah pemberian intervensi diet gizi seimbang selama 28 hari, diperoleh 

hasil bahwa berat-badan dan rasio lingkar pinggang-pinggul mengalami penurunan 

signifikan di kelompok 1 (Alel A carriers + Diet Gizi Seimbang), sedangkan berat 

badan, IMT, dan lemak viseral mengalami penurunan signifikan di kelompok 2 

(Homozigot T + Diet Gizi Seimbang). Kedua kelompok kontrol (kelompok 3 dan 

4) justru mengalami peningkatan berat badan, IMT, lemak viseral, dan lemak 

subkutan (total, trunk, arms, legs) walaupun kenaikannya tidak signifikan. Selama 

periode intervensi, terdapat perbedaan asupan lemak dan karbohidrat pada 

kelompok partisipan, dimana kedua grup yang diberikan diet gizi seimbang 

signifikan lebih rendah asupan lemaknya dan signifikan lebih tinggi asupan 

karbohidratnya dibandingkan kedua kelompok kontrol. Sedangkan untuk asupan 

energi dan protein, tidak ada beda antar kelompok pada sebelum dan selama periode 

intervensi. Perbedaan biokimia darah dalam kelompok antara sebelum dan setelah 

periode intervensi, didapatkan hasil tidak ada beda. Walaupun begitu, penelitian ini 

berhasil menunjukkan bahwa distribusi lemak tubuh spesifik, massa otot, serta jalur 

inflamasi berperan lebih dominan dalam memengaruhi perubahan IL-6, hs-CRP, 

dan adiponektin. 

 

Kata kunci: diet gizi seimbang, FTO rs9939609, obesitas, wanita dewasa muda 

  



 

 

SUMMARY 

PUTRI NOVITASARI. The Effect of a Balanced Nutrition Diet on Body 

Composition and Inflammatory Biomarkers in Two FTO rs9939609 Genotype 

Groups of Obese Women. Supervised by RIMBAWAN, HARDINSYAH, and 

HADI RIYADI.  
 
Genetics, behavioural effects, and environment are factors associated with 

obesity risk. Obesity can lead to low-grade chronic inflammation (Baek & Yoon 

2024). Obesity prevalence in women tends to be higher than in men and young 

adults are known to gain body weight faster than any other age group (Cheng et al. 

2016; Rachmi et al. 2017; Firdaus et al. 2020; Cooper et al. 2021; Harun et al. 

2022). One of the most important genes associated with obesity is the FTO (fat mass 

and obesity-related) gene rs9939609 (Frayling et al. 2007). One of the nutritional 

strategies for obese individuals to lose weight is diet modification. Indonesia has 

guidelines for daily food consumption and healthy behaviour written in the 

Republic of Indonesia Minister of Health Regulation No. 41 of 2014 about 

Guidelines for Balanced Nutrition. No one has ever linked the FTO gene rs9939609 

polymorphism to the Balanced Nutrition Diet intervention which is the reference in 

Indonesia modified with low calorie, as well as its effect on body composition and 

inflammation markers, in obese young women, especially in Sundanese ethnicity. 

This study aimed to examine the effect of a balanced nutritional diet on body 

composition and biomarkers of inflammation among two groups of the FTO 

rs9939609 gene in obese young women in Bandung City. 

This research was carried out in two stages, namely preliminary research and 

main research. The research was conducted in Bandung City. Preliminary research 

was conducted in August – November 2023 using a mixed-method design with a 

concurrent triangulation approach. The main research was conducted from 

November 2023 – January 2024 using an experimental research type with a Parallel 

Randomized Controlled Trial research design with 28 days of intervention. After 

randomisation, there were 4 groups consisting of 2 groups receiving the low-calorie 

Balanced Nutrition Diet intervention (A allele carriers + Diet [DAC]; and 

homozygous T allele + Diet [DTH]) and 2 other groups being controls (A allele 

carriers [CAC]; and homozygous T allele [CTH]). The entire groups were given 

nutrition education. 

Preliminary survey results show that most of the subjects' last education was 

in high school and their status is as college students. It is known that most of the 

subjects had moderate physical activity. The average energy and protein intake is 

in the moderate level deficit category, carbohydrates, and fibre in the high level 

deficit category. In contrast, the adequacy of fat intake is more than 100%. The 

average intake of vitamins and minerals is mostly in the deficient category. Subjects 

are known to often consume foods high in fat, dense in carbohydrates, high in 

sodium, and sugary drinks. Nearly half of the total subjects had a family history of 

chronic disease, were overweight/obese since childhood or before attending 

elementary school, and had fathers and/or mothers who had/were obese, so when 

asked further, most fathers had central obesity. There was a negative weak 

relationship between energy intake and waist circumference and fat percentage; fat 

intake and fat percentage; carbohydrate intake and body weight, waist 



 

 

circumference, also fat percentage; fibre intake and waist circumference. This may 

be attributed to the poor quality of the diet, characterized by high consumption of 

fat, sugar, and sodium, but low intake of micronutrients and fiber.  

The main research results show that the FTO rs9939609 variant is in Hardy-

Weinberg equilibrium (p>0,05) and the minor allele frequency is 0,329. Mean ± SD 

weight, body mass index, waist circumference, hip circumference, visceral fat, fat 

percentage, resting metabolism, and subcutaneous fat (total, trunk, arms and legs) 

of subjects with the AA/AT variant were lower than those in the TT variant group, 

even though not significant. The waist-hip ratio and percentage of skeletal muscle 

(total, trunk, arms and legs skeletal) of subjects in the AA/TA group were greater 

but not significant compared to those in the TT group. Obese young women subjects 

in Bandung City had energy and nutrient intakes that did not differ between FTO 

rs9939609 variant groups, however, there was a tendency for the TT variant to have 

higher energy and nutrient intakes. The subjects' physical activity between the FTO 

rs9939609 variant groups did not differ and both means fell into the 'moderate' 

physical activity category. In the FTO rs9939609 variant TT type, a relationship 

was found between subcutaneous fat (total and trunk) and skeletal muscle 

percentage with IL-6. Body mass index and visceral fat were found to have a 

significant relationship with hs-CRP. However, in the AA/TA variant, there were 

no significant at all variables. Subjects with the AA/TA variant tend to have IL-6 

levels > median and ADP ≤ median. 

After providing a balanced nutritional diet intervention for 28 days, the results 

showed that body weight, and waist-hip ratio experienced a significant decrease in 

group 1 (Allele A carriers + Balanced Nutrition Diet), while there was a significant 

decrease in body weight, BMI, and visceral fatexperienced a significant decrease in 

group 2 (T Homozygous + Balanced Nutritional Diet). Both control groups 

experienced an increase in body weight, BMI, visceral fat and subcutaneous fat 

(total, trunk, arms, legs) although the increase was not significant. During the 

intervention period, there were differences in fat and carbohydrate intake between 

subject groups, where the two groups given a balanced nutritional diet had 

significantly lower fat intake and significantly higher carbohydrate intake than the 

control group. Meanwhile, for energy and protein intake, there was no difference 

between groups before and during the intervention period. There were no 

differences in blood biochemistry in the groups before and after the intervention 

period. Nevertheless, this study successfully demonstrated that specific body fat 

distribution, muscle mass, and inflammatory pathways play a more dominant role 

in influencing changes in IL-6, hs-CRP, and adiponectin. 
 

Keywords: balanced nutrition diet, FTO rs9939609, obesity, young women 
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