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RINGKASAN 
 

Hubungan Antara Kadar 25(OH)D Pada Kehamilan Dengan Kejadian  
Diabetes Mellitus Gestasional 

 
Widhi Susanto 

 
 

Diabetes Mellitus Gestasional (DMG) adalah suatu gangguan intoleransi 

glukosa berbagai tingkat yang terjadi atau diketahui pertama kali pada saat 

kehamilan sedang berlangsung. Keadaan ini biasa terjadi pada saat usia 

kehamilan lebih dari 24 minggu dan sebagian kadar glukosa darah penderita akan 

kembali normal setelah melahirkan. Namun, pada hampir setengah angka 

kejadiannya, diabetes akan muncul kembali. 

Perubahan hormonal dan metabolisme selama kehamilan menyebabkan 

kehamilan tersebut bersifat diabetogenik, yang mana DMG cenderung menjadi 

lebih berat selama kehamilan dan akan mempermudah terjadinya berbagai 

komplikasi. Ibu dengan DMG 1,7% dapat menyebabkan mortalitas perinatal, 4,3 

% melahirkan anak secara operasi, 7,3 % melahirkan anak yang berat badan 

lahirnya lebih dari 4,5 kg dan 23,5 % bisa menimbulkan kasus distosia bahu pada 

proses persalinan. Diabetes mellitus gestasional terjadi sekitar 4% dari semua 

kehamilan di Amerika Serikat, dan 3-5% di Inggris. Prevalensi DMG di Eropa 

sebesar 2-6%. Sedangkan di Indonesia sekitar 1,9-3,6%, di RS dr. Soetomo 

Surabaya Joewono, et al tahun 1992 mendapatkan dari 602 kasus yang diteliti 12 

didiagnosis sebagai DMG (1,99%). Joewono, et al  pada tahun 2010 

mendapatkan dari 75 kasus didapatkan 3 yang positif (4%).Indonesia merupakan 

negara yang memiliki iklim tropis, yang mendapatkan cahaya matahari yang 

cukup tetapi masih terdapat kejadian defisiensi vitamin D khususnya dalam masa 

kehamilan, serta masih sangat terbatasnya jumlah penelitian mengenai pengaruh 

kadar 25 (OH) D terhadap kadar glukosa darah dalam masa kehamilan, maka 

dari itu penelitian ini dilakukan untuk membuktikan hal tersebut. 

Penelitian ini dilakukan dengan desain studi observasional analitik dalam 

bentuk hospital-based case-control unmatching study dengan sampel wanita 

hamil dengan diabetes mellitus gestasional sebagai kelompok kasus dan wanita 

hamil dengan normoglikemia sebagai kelompok kontrol sejumlah total 62 sampel, 

sesuai dengan kriteria inklusi yaitu wanita hamil tunggal, wanita hamil dengan 

DMG (kasus), wanita hamil dengan normoglikemia (kontrol), Usia kehamilan > 

24 mgg, dan kriteria eksklusi wanita hamil ganda, wanita hamil dengan DM 

Pragestasional, wanita hamil dengan hipertensi dalam kehamilan. Sampel 

penelitian diperiksa kadar OGCT 50 g dan OGTT 100g puasa, 1 jam, 2 jam dan 3 

jam. Kemudian setelah didapatkan 31 sampel kasus wanita hamil dengan DMG 

dan 31 sampel kontrol wanita hamil dengan normoglikemia semua sampel 

penelitian diperiksa kadar serum vitamin D (25(OH)D).  

Mayoritas sampel penelitian termasuk dalam kelompok usia 18-35 tahun 

yaitu sebesar 79,0%. Sampel termuda berusia 20 tahun dan tertua berusia 39 

tahun. Proporsi usia kehamilan sampel lebih banyak pada 20-34  minggu yaitu 

sebesar 95,2%  dibandingkan usia kehamilan >34 minggu sebesar 4,8%. Sebagian 
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besar sampel memiliki Indeks Massa Tubuh (IMT) yang termasuk dalam kelas 

overweight sebesar 40,3% lalu disusul dengan obesitas kelas I sebesar 29,0%. 

Proporsi sampel primipara dan multipara didapatkan lebih banyak pada paritas 

multipara sebesar 83,9% dibandingkan primipara, dengan pendidikan terakhir 

terbanyak menengah (SMP atau SMA). Sebagian besar sampel penelitian tidak 

bekerja, tetapi untuk yang bekerja antara lain sebagai pedagang, perawat, guru, 

pramusaji, dan asisten rumah tangga. Mayoritas sampel (91,9%) mengkonsumsi 

makanan yang mengandung vitamin D paling tidak 2 kali seminggu. Sebagian 

besar sampel (85,5%) melakukan aktifitas di luar rumah/kantor kurang dari 90 

menit. Penggunaan tabir surya hanya didapatkan 1.6 % dan penggunaan pakaian 

lengan panjang bila diluar rumah/kantor sebesar  79,0% sampel. Lebih dari 

setengah sampel yaitu 56,6% memiliki kadar 25(OH)D < 20 ng/mL (defisiensi), 

sedangkan untuk kadar 25(OH)D antara 20-29,9 ng/mL (insufisiensi) sebesar 

24,2%, dan sisanya memiliki kadar 25(OH)D yang normal > 30 ng/mL sebanyak 

19,4%.  

Usia sampel tidak berbeda bermakna antara kelompok kasus dan kontrol. 

Pada masing-masing kelompok didapatkan proporsi usia kehamilan 24-34 minggu 

yang lebih banyak daripada usia kehamilan >34 minggu. Nilai IMT pada kedua 

kelompok terbanyak pada kelompok overweight dan Obesitas Klass I pada urutan 

kedua. Proporsi paritas hampir sama pada kedua kelompok dimana jumlah paritas 

multipara lebih banyak daripada primipara sebesar 77,4% pada DMG dan 90,3% 

pada kelompok kontrol. Pada kedua kelompok didapatkan mayoritas pendidikan 

pada pendidikan menengah yaitu 80,6% pada kelompok DMG dan pada kelompok 

kontrol. Mayoritas sampel kelompok DMG dan kontrol adalah ibu rumah tangga. 

Defisiensi kadar 25(OH)D terbanyak ditemukan dalam kelompok DMG. 

Sedangkan kadar Insufisiensi 25(OH)D lebih banyak ditemukan pada kelompok 

kontrol. Kadar normal 25(OH)D ditemukan pada kelompok kontrol sebanyak 12 

orang, sedangkan di kelompok DMG tidak didapatkan nilai normal kadar 

25(OH)D. Mayoritas sampel penelitian berada dalam kondisi defisiensi vitamin 

D, yaitu kadar 25(OH)D serum < 20 ng/mL sebanyak 35 sampel. Mayoritas 

sampel dengan defisiensi vitamin D adalah multipara (77,1%), berpendidikan 

menengah (80,0%), tidak bekerja (74,3%), mengkonsumsi makanan yang 

mengandung vitamin D lebih dari 2 kali seminggu (94,3%), memakai baju yang 

menutupi lengan dan tangan saat aktivitas (94,3%) dan seluruhnya tidak memakai 

tabir surya (100,0%). Sedangkan pada sampel dengan insufisiensi vitamin D 

didapatkan komposisi karakteristik yang hampir sama yaitu multipara (86,7%), 

berpendidikan menengah (73,3%), tidak bekerja (73,3%), mengkonsumsi 

makanan yang mengandung vitamin D lebih dari 2 kali seminggu (86,7%), 

menggunakan baju yang menutupi lengan dan tangan saat beraktivitas di luar 

rumah (93,3%) dan seluruhnya tidak menggunakan tabir surya (100,0%).  

Kadar 25(OH)D memiliki kadar tertinggi 53,10 ng/mL pada kelompok 

kontrol dan 21,30 ng/mL pada kelompok DMG. Nilai terendah 15,90 ng/mL pada 

kelompok kontrol dan 6,70 ng/mL pada kelompok DMG.  Secara keseluruhan 

pada sampel penelitian, rerata kadar 25(OH)D serum pada kelompok kontrol 

sebesar 28,9 + 9,10 ng/mL dan DMG 14,7 + 4,09 ng/mL. Didapatkan hubungan 

yang bermakna antara kadar 25(OH)D dan kejadian DMG (p=0,001). Dan bila 

datanya dikelompokkan menjadi kadar defisiensi dan yang tidak defisiensi 
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dihubungkan dengan kejadian DMG, didapatkan nilai OR = 11,94 dengan 95% CI 

(3.11-45.73) yang dapat diartikan defisiensi 25(OH)D 11,94 x lipat meningkatkan 

risiko terjadinya DMG. Pada sampel penelitian yang mengalami defisiensi 

25(OH)D didapatkan nilai kadar OGCT 50g  yang lebih tinggi daripada sampel 

penelitian yang memiliki kadar 25(OH)D yang berada pada kadar insufisiensi dan 

normal. Didapatkan hubungan yang bermakna antara kadar 25(OH)D dengan 

Kadar OGCT 50 g (p=0,001).   

Hasil analisis hubungan Kruskal-Wallis  antara kadar 25(OH)D dengan 

kadar OGTT 100g puasa p=0,747, OGTT 100g 1jam p=0,148, OGTT 100g 2 jam 

p=1,000, OGTT 100g 3jam p=0,469. Sehingga dapat disimpulkan tidak terdapat 

hubungan yang bermakna antara kadar 25(OH)D dengan kadar OGTT 100g 

puasa, 1 jam, 2 jam, dan 3 jam.  
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  SUMMARY 
 

Association of 25(OH)D levels In Pregnancy With 
Gestational Diabetes Mellitus 

 
Widhi Susanto 

 
 

Gestational Diabetes Mellitus (GDM) is a disorder of glucose intolerance 

of various degrees that occurs or is known for the first time during pregnancy. 

This situation usually occurs when the gestational age is more than 24 weeks and 

some of the patient's blood glucose levels will return to normal after giving birth. 

However, in almost half the incidence, diabetes will reappear. 

Hormonal and metabolic changes during pregnancy. This causes the 

pregnancy to be diabetogenic, which means that GDM tends to become heavier 

during pregnancy and will facilitate the occurrence of various complications. 

Mothers with DMG approximately 1.7% can cause perinatal mortality, 4.3%  birth 

by caesarean section surgery, 7.3% give birth to children whose birth weight is 

more than 4.5 kg and 23.5% can cause cases of shoulder dystocia. in the birth 

process. Gestational diabetes mellitus occurs in about 4% of all pregnancies in the 

United States, and 3-5% in the United Kingdom. The prevalence of DMG in 

Europe is 2-6%. While in Indonesia around 1.9-3.6%, at dr. Soetomo Surabaya 

Joewono, et al  in 1992 found that 12 of the 602 cases studied were diagnosed as 

DMG (1.99%). Joewono, et al in 2010 found that out of 75 cases, 3 were positive 

(4%). The limited number of studies regarding the effect of 25 (OH) D levels on 

blood glucose levels during pregnancy, therefore this study was conducted to 

prove this. 

This study was conducted with an analytical observational study design in 

the form of hospital-based case-control unmatching study with samples of  

pregnant women with gestational diabetes mellitus as the case group and pregnant 

woman with normoglycemia as the control group with a total of 62 samples, 

according to the inclusion criteria, namely single pregnant women, pregnant 

women with GDM (case), pregnant women with normoglycemia (control), 

gestational age > 24 weeks, and exclusion criteria of multiple pregnant women, 

pregnant women with pregestational diabetes, pregnant women with hypertension 

in pregnancy. Research samples were examined for levels of OGCT 50 g and 

OGTT 100 g fasting, 1 hour, 2 hours and 3 hours. Then after obtaining 31 case 

samples of pregnant women with DMG and 31 control samples of pregnant 

women with normoglycemia, all samples were examined for serum vitamin D 

(25(OH)D) levels. 

The majority of research samples included in the age group of 18-35 years 

that is equal to 79.0%. The youngest subject was 20 years old and the oldest was 

39 years old. The proportion of the samples gestational age was greater at 20-34 

weeks, which was 95.2% than the gestational age >34 weeks which was 4.8%. 

Most of the samples had a Body Mass Index (BMI) which was included in the 

overweight class of 40.3%, followed by obesity class I of 29.0%. The proportion 

of primiparous and multiparous samples was found to be more in multipara parity 
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by 83.9% compared to primiparas, with the most recent education being 

secondary (junior high school or high school). Most of the research samples do 

not work, but for those who work, among others, as traders, nurses, teachers, 

waiters, and household assistants. The majority of samples (91.9%) consumed 

foods containing vitamin D at least 2 times a week. Most of the samples (85.5%) 

did activities outside the home/office for less than 90 minutes. The use of 

sunscreen and long-sleeved clothing was found in 1.6% and 79.0% of samples, 

respectively. More than half of the samples 56,5% had levels of 25(OH)D < 20 

ng/mL (deficiency), while levels of 25(OH)D between 20-29.9 ng/mL 

(insufficiency) were 24.2%, and the rest had levels of The normal 25(OH)D > 30 

ng/mL was 19.4%. 

The age of the samples did not differ significantly between the case and 

control groups. In each group, the proportion of gestational age of 24-34 weeks 

was higher than that of gestational age >34 weeks. BMI values in the two groups 

were highest in the overweight group and Class I obesity in the second. The 

proportion of parity was almost the same in both groups where the number of 

parity multiparas was more than primiparas by 77.4% in DMG and 90.3% in the 

control group. In both groups, the majority of education was in secondary 

education, namely 80.6% in the DMG group and in the control group. The 

majority of DMG and control group samples were housewives. The highest 

25(OH)D deficiency was found in the DMG group. While levels of 25(OH)D 

insufficiency were more commonly found in the control group. Normal levels of 

25(OH)D were found in the control group as many as 12 samples, while in the 

DMG group there were no normal values for 25(OH)D levels. The majority of 

research samples were in a condition of vitamin D deficiency, with serum 

25(OH)D levels < 20 ng/mL 35 sampels. The majority of samples with vitamin D 

deficiency were multipara (77.1%), secondary education (80.0%), not working 

(74.3%), consuming foods containing vitamin D more than 2 times a week 

(94.3%) , wear clothes that cover the arms and hands during activities (94.3%) 

and all do not wear sunscreen (100.0%). Meanwhile, in samples with vitamin D 

insufficiency, the composition of characteristics was almost the same, namely 

multipara (86.7%), secondary education (73.3%), not working (73.3%), 

consuming foods containing vitamin D more than 2 times. a week (86.7%), using 

clothes that cover the arms and hands when doing activities outside the home 

(93.3%) and all do not use sunscreen (100.0%). 

Levels of 25(OH)D had the highest levels of 53.10 ng/mL in the control 

group and 21.30 ng/mL in the DMG group. The lowest value was 15.90 ng/mL in 

the control group and 6.70 ng/mL in the DMG group. Overall in the study 

samples, the mean serum 25(OH)D level in the control group was 28.9 + 9,10 

ng/mL and DMG was 14.7 + 4,09  ng/mL. There was a significant relationship 

between 25(OH)D levels and the incidence of DMG (p=0.001). And if the data is 

grouped into levels of deficiency and non-deficiency associated with the incidence 

of DMG, the OR value = 11.94 with 95% CI (3.11-45.73). which can be 

interpreted as a deficiency of 25(OH)D 11.94 times that increases the risk of 

developing DMG. From the data obtained in research samples with 25(OH)D 

deficiency, the value of OGCT 50g levels was higher than research samples who 

had 25(OH)D levels which were in insufficiency and normal levels. There was a 
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significant relationship between 25(OH)D levels and OGCT 50g levels with 

(p=0.001). 

The results of the Kruskal-Wallis relationship analysis between levels of 

25(OH)D with fasting OGTT levels of 100g p=0.747, OGTT 100g 1 hour 

p=0.148, OGTT 100g 2 hours p=1,000, OGTT 100g 3 hours p=0.469. So it can be 

concluded that there is no significant relationship between levels of 25(OH)D with 

OGTT levels of 100g fasting, 1 hour, 2 hours, and 3 hours.  
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ABSTRAK 
 

Hubungan Antara Kadar 25(OH)D Pada Kehamilan Dengan Kejadian  
Diabetes Mellitus Gestasional 

 
Widhi Susanto1, Budi Prasetyo2 , Hermanto Tri Joewono2 

1,2 Departemen/SMF Obstetri Ginekologi, Fakultas Kedokteran, Universitas  

           Airlangga, RSUD Dr. Soetomo, Surabaya, Indonesia 

 
Tujuan: 
Menganalisis hubungan antara  kadar 25 (OH)D pada kehamilan dengan kejadian 

diabetes mellitus gestasional. Menganalisis hubungan antara  kadar 25 (OH)D 

pada kehamilan dengan kadar OGCT 50g dan OGTT 100 g puasa, 1 jam, 2 jam, 

dan 3 jam.   

 

Metode: 
Studi Observasional Analitik dalam bentuk unmatching hospital-based case-
control dengan sampel wanita hamil dengan DMG sebagai kelompok kasus (31 

sampel) dan kehamilan dengan normoglikemia sebagai kelompok kontrol (31 

sampel), sesuai dengan kriteria inklusi dan eksklusi. Kemudian dilakukan 

pemeriksaan kadar OGCT 50g, OGTT 100g Puasa, 1 jam, 2 jam, 3 jam dan kadar 

25(OH)D serum.  

 

Hasil: 
Rerata kadar 25(OH)D serum pada kelompok kontrol sebesar 28,9 + 9,10 ng/mL 

dan DMG 14,7 + 4,09 ng/mL. Didapatkan hubungan yang bermakna antara kadar 

25(OH)D dengan kejadian DMG (p=0,001). Dan bila datanya dikelompokkan 

menjadi kadar defisiensi dan tidak defisiensi dihubungkan dengan kejadian DMG, 

didapatkan nilai OR = 11,94 dengan 95%CI (3.11-45.73). Dapat diartikan 

defisiensi 25(OH)D 11,94 x lipat meningkatkan risiko terjadinya DMG. 

Didapatkan hubungan yang bermakna antara kadar 25(OH)D dengan Kadar 

OGCT 50 g (p=0,001). Hasil Analisis hubungan antara kadar 25(OH)D dengan 

kadar OGTT 100g puasa p=0,747, OGTT 100g 1jam p=0,148, OGTT 100g 2 jam 

p=1,000, OGTT 100g 3jam p=0,469. Sehingga disimpulkan tidak terdapat 

hubungan yang bermakna antara kadar 25(OH)D dengan kadar OGTT 100g 

puasa, 1 jam, 2 jam, dan 3 jam.  

 

Kesimpulan: 
Kadar 25(OH)D serum berhubungan dengan kejadian Diabetes Mellitus 

Gestasional, Kadar 25(OH)D serum berhubungan dengan Kadar OGCT 50g, 

Kadar 25(OH)D serum tidak berhubungan dengan kadar OGTT 100g puasa, 1 

jam, 2 jam, dan 3 jam   
 

Kata kunci: 
Diabetes mellitus gestasional, Vitamin D (25OH)D, Kehamilan  
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ABSTRACT 
 

Association of 25(OH)D levels In Pregnancy With 
Gestational Diabetes Mellitus 

 
Widhi Susanto1, Budi Prasetyo2 , Hermanto Tri Joewono2 

1,2Obstetrics and Gynecology Department, Faculty of Medicine Airlangga 

University Dr. Soetomo Hospital, Surabaya 

 
Objectives: 
Analyzing the relationship between 25 (OH)D levels in pregnancy and the 

incidence of gestational diabetes mellitus. Analyzed the relationship between 

levels of 25 (OH)D in pregnancy with levels of OGCT 50g and OGTT 100g 

fasting, 1 hour, 2 hours, and 3 hours.  

 

Methods: 
Analytical Observational Study in the form of unmatching hospital-based case-
control with blood samples of pregnant women with gestational diabetes mellitus 

as a case group (31 samples) and pregnancies with normoglycemia as a control 

group (31 samples), according to the inclusion and exclusion criteria. Then, the 

levels of OGCT 50g, OGTT 100g Fasting, 1 hour, 2 hours, 3 hours and serum 

25(OH)D levels were checked.  

 

Results: 
The mean serum 25(OH)D level in the control group was 28.9 + 9,10 ng/mL and 

DMG was 14.7 + 4,09  ng/mL. There was a significant relationship between 

25(OH)D levels and the incidence of DMG (p=0.001). And if the data is grouped 

into levels of deficiency and non-deficiency associated with the incidence of 

DMG, the OR value = 11.94 with 95% CI (3.11-45.73). which can be interpreted 

as a deficiency of 25(OH)D 11.94 times that increases the risk of developing 

DMG. There was a significant relationship between 25(OH)D levels and  OGCT 

50g levels (p=0.001). The results of analysis between levels of 25(OH)D with 

fasting OGTT levels of 100g p=0.747, OGTT 100g 1 hour p=0.148, OGTT 100g 

2 hours p=1,000, OGTT 100g 3 hours p=0.469. So it was concluded that there was 

no significant relationship between 25(OH)D levels and OGTT levels of 100g 

fasting, 1 hour, 2 hours, and 3 hours. 

 

Conclusion: 
Serum 25(OH)D levels are associated with the incidence of gestational diabetes 

mellitus, serum 25(OH)D levels are associated with OGCT 50g levels, serum 

25(OH)D levels are not associated with OGTT levels of 100g fasting, 1 hour, 2 

hours, and 3 hours. 

 

Key words: 
Gestational diabetes mellitus, Vitamin D (25OH)D, Pregnancy 
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