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ABSTRAK

Faktor risiko prediabetes sama dengan DMT2 seperti riwayat keluarga diabetes,
jenis kelamin perempuan, obesitas, dan lain sebagainya. Deteksi dini prediabetes
dapat membuka pintu untuk intervensi pencegahan DMT2. Jenis penelitian ini
adalah deskriptif analitik dengan desain cross sectional. Metode pengumpulan
data berupa rekam medis dan obeservasi lapangan. Berdasarkan hasil uji
spearman diperoleh bahwa tidak terdapat hubungan yang signifikan antara jenis
kelamin (p-value=0, 609, Correlation Coefficient=-0.079, hubungan berlawanan),
riwayat keturunan diabetes (p-value=0.298, Correlation Coefficient=0.160,
hubungan searah), dan obesitas (p-value=0.382, Correlation Coefficient=-0.135,
hubungan berlawanan) dengan kejadian prediabetes berdasarkan skrining pada
kegiatan Posbindu PTM di Puskesmas Simpang Limun dan Puskesmas Teladan.
Tidak terdapat hubungan yang signifikan antara jenis kelamin, riwayat keluarga
diabetes, dan obesitas dengan kejadian prediabetes berdasarkan skrining pada
kegiatan Posbindu PTM di Puskesmas Simpang Limun dan Puskesmas Teladan.

ABSTRACT

Risk Factors Influencing The Incidence of Prediabetes Based on Screening
Activities at The Integrated Non-Communicable Diseases Development Post
(Posbindu Ptm) in Medan Kota District Health Center. The risk factors for
prediabetes are the same as those for T2DM, such as a family history of Diabetes,
female gender, obesity, and so on. Early detection of prediabetes can open the
door for T2DM prevention interventions. This type of research is descriptive-
analytic with a cross-sectional design. Data collection methods include medical
records and field observation. Based on the results of the Spearman test, it was
found that there was no significant relationship between gender (p-value=0.609,
Correlation Coefficient=-0.079, opposite relationship), hereditary history of
Diabetes  (p-value=0.298, Correlation Coefficient=0.160, unidirectional
relationship), and obesity (p-value=0.382, Correlation Coefficient=-0.135,
opposite relationship) with the incidence of prediabetes based on screening at
Posbindu PTM activities at Simpang Limun Health Center and Teladan Health
Center. There is no significant relationship between gender, family history of
Diabetes, and obesity with the incidence of prediabetes based on screening at
Posbindu PTM activities at the Simpang Limun Health Center and Teladan Health
Center.
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INTRODUCTION

Non-Communicable Diseases (NCDs) have increased in the past decade. NCDs can reduce
an individual's productivity and quality of life. NCDs are chronic, requiring treatment with
significant costs and extended time. One such NCD is Diabetes Mellitus (DM). As a metabolic
disorder, DM is characterized by hyperglycemia and is associated with defects in insulin secretion,
insulin action, or both. If left unchecked, it can lead to long-term complications, disabilities, and
dysfunction of various organs.'-3

The International Diabetes Federation (IDF) estimates that 537 million people (10.5%)
worldwide aged 20-79 years suffer from Diabetes. By 2030, this number is projected to increase to
643 million (11.3%); by 2045, it will reach 783 million (12.2%). In Southeast Asia, the number of
diabetes patients is approximately 90.2 million (8.7%), while Indonesia ranks fifth globally with
19.5 million cases, expected to rise to 28.6 million by 2045.* Based on Riskesdas data, the
prevalence of DM in Indonesia was 1.1% in 2007, 2.1% in 2013, and 2% in 2018, with North
Sumatra having a relatively high prevalence of 2.03%, exceeding the national average. Urban areas
in North Sumatra have a prevalence of 2.43%, and Medan City has a prevalence of 2.31%.5-2 The
number of new and old DM patient visits at Puskesmas Simpang Limun in 2020 was 458 visits and
346 visits in 2021.° Meanwhile, the number of Referrals Back (PRB) for DM patients at Puskesmas
Teladan was 334 individuals.™

Prediabetes often precedes the onset of Type 2 Diabetes Mellitus (T2DM)." Prediabetes
refers to individuals with Impaired Fasting Glucose (IFG) and Impaired Glucose Tolerance (IGT).
This condition is at high risk of progressing to Type 2 Diabetes Mellitus (T2DM) and related
complications® Research in Switzerland indicates that prediabetes affects 30.9% of the population,
with 79.9% identified based on HbAlc levels. In 2021, IDF estimated that 541 million adults
(10.6%) had Impaired Glucose Tolerance (IGT), with 319 million adults (6.2%) experiencing
Impaired Fasting Glucose (IFG). By 2045, it is projected that 730.3 million people (11.4%)
worldwide will have IGT, and 440.8 million people (6.9%) will have IFG. The prevalence of IFG
(8.8%) in Southeast Asia is higher than that of IGT (5.4%).*

Prediabetes shares the same risk factors as T2DM. Research by Paramita et al. indicates
that first-degree relatives with a history of T2DM are six times more likely to develop T2DM due to
increased blood glucose levels.”> Additional risk factors associated with T2DM in younger
individuals include a family history of Diabetes, female gender, and low socioeconomic status.
According to IDF, in 2021, the prevalence of IGT increases with age (20-79 years), while IFG is
higher in individuals aged 60-64 years.*

Diabetes Mellitus is considered one of the NCDs often referred to as "the silent killer." The
initial development of DM is frequently asymptomatic and detected only after the disease has
reached a chronic or advanced stage. However, early detection of Diabetes can be achieved
through routine health checks. Early detection of prediabetes opens the door for interventions to
prevent the onset of Type 2 Diabetes.* Therefore, the Ministry of Health has issued policies
through Regulation of the Minister of Health No. 71 of 2015 concerning the four pillars of NCD
control, including early detection programs for NCD risk factors through Integrated NCD
Development Posts (Posbindu). The 2020-2024 NCD program focuses on preventing and
controlling NCD risk factors and early detection.?

As the incidence of Diabetes Mellitus increases, so does the prevalence of prediabetes.
Therefore, screening for risk factors associated with prediabetes is necessary to detect diabetes
mellitus early and provide appropriate management to prevent complications.”™ ™. This has led the
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researcher to investigate the risk factors affecting the incidence of prediabetes based on screening
activities at Integrated NCD Development Posts (Posbindu PTM) at the Medan City Health Centers,
represented by Puskesmas Simpang Limun and Puskesmas Teladan. The risk factors for
prediabetes include gender, family history of Diabetes, and obesity.

METHOD

This research is a descriptive-analytic study with a cross-sectional design. Sampling was
done using purposive sampling. The study was conducted at Posbindu, managed by Puskesmas
Simpang Limun and Puskesmas Teladan. The population of this study consisted of all individuals
who underwent screening at the Posbindu PTM at Puskesmas Simpang Limun and Puskesmas
Teladan. The sample included all individuals meeting the inclusion criteria. The inclusion criteria
were individuals who attended Posbindu PTM at Puskesmas Simpang Limun and Puskesmas
Teladan from October to December 2022, were willing to participate, fasted for at least 8 hours
before blood sampling, and had a fasting blood glucose level indicating prediabetes. Exclusion
criteria included refusal to participate, use of Diabetes medication, and insulin use. Sampling was
conducted using non-probability sampling, specifically purposive sampling. The total sample for
this study was 44 respondents. Data collection methods included medical records and observation
of fasting glucose levels. Respondents fasted for at least 8 hours before their blood was tested
using a glucometer. Data were collected for respondents with fasting glucose levels of 100-125
mg/dL. Information and examination results were obtained from medical records at Puskesmas
Simpang Limun and Puskesmas Teladan. Data analysis included univariate and bivariate analysis.
Bivariate analysis used Spearman's test with a significance level of P < 0.05.

RESULTS
The following are the results of the statistical tests conducted in this study:

Table 1. Frequency Distribution of Respondent Characteristics

Respondent Characteristics (n) (%)

Gender Male 24 54.5
Female 20 45.5

Totall 44 100.0

Based on the data table, of the 44 respondents in this study, 24 (54.5%) were male, while
20 (45.5%) were female.
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Table 2. Frequency Distribution of Variables

Variables Table (n) (%)
Prediabetes Yes 44 100
_ No 12 27.3
Obesity Yes 32 727
No 28 63.6
Family History Yes
Yes 16 36.4
Totall 44 100

The data table shows that all respondents in this study experienced prediabetes, with 44
representing 100%. Regarding obesity, the data indicates that 12 respondents (27.3%) did not
meet the criteria for obesity, while 32 respondents (72.7%) were classified as obese. For family
history, 28 respondents (63.6%) did not have a family history of Diabetes, and 16 respondents
(36.4%) had a family history of Diabetes.

Table 3. Relationship Between Gender and Prediabetes

Gender Predialbetes

Spealrmaln’s rho Gender Correlaltion 1,000 -0,079

Coefficient

Sig. (2-taliled) 0,609

N 44 44

Predialbetes Correlaltion -0,079 1,000

Coefficient

Sig. (2-taliled) 0,609

N 44 44

Based on the data table, the relationship between gender and prediabetes yielded a Sig. (2-
tailed) value of 0.609 > 0.05. Therefore, it can be concluded that there is no significant relationship
between gender and prediabetes. The correlation coefficient for this study is -0.079, indicating a
very weak negative correlation between gender and prediabetes, meaning that the relationship
between these two variables is minimal and inverse.

Tabel 4. Hubungan Riwayat Keturunan dengan Prediabetes

Family History Predialbetes
Spealrmaln’s Family History Correlaltion 1,000 0,160
rho Coefficient
Sig. (2-taliled) 0,298
N 44 44
Predialbetes Correlaltion 0,160 1,000
Coefficient

Sig. (2-taliled) 0,298
N 44 44
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Based on the data table, the relationship between family history and prediabetes yielded a
Sig. (2-tailed) value of 0.298 > 0.05. Therefore, it can be concluded that there is no significant
relationship between family history and prediabetes. The correlation coefficient is 0.160,
indicating a very weak positive correlation between family history and prediabetes, meaning that
the relationship between these two variables is minimal and positive.

Table 5. Relationship Between Obesity and Prediabetes

Obesity Predialbetes

Spealrmaln’s Obesity Correlaltion 1,000 -0,135
rho Coefficient

Sig. (2-taliled) 0,382

N 44 44

Predialbetes Correlaltion -0,135 1,000

Coefficient

Sig. (2-taliled) 0,382

N 44 44

Based on the data table, the relationship between obesity and prediabetes shows a Sig. (2-
tailed) value of 0.382 > 0.05. Therefore, obesity does not have a significant relationship with
prediabetes. The correlation coefficient is -0.135, indicating that the correlation between obesity
and prediabetes is weak and negative.

DISCUSSION

This study involved a sample with characteristics where, according to gender, males were
the most prevalent, with 24 individuals (54.5%), and the difference compared to females was not
too far, with 20 individuals (45.5%). Cheema et al.'s study also observed increased incidence
associated with males, linked to age and residing in urban areas with less physical activity and high
sugar and fat consumption. Males are more likely to experience GDPT due to smoking habits,
which are more common among males. Other studies also show that individuals with smoking
habits are 2.67 times more likely to suffer from Diabetes compared to non-smokers, and smoking
habits are more frequently observed in males. Smoking can cause a decrease in insulin sensitivity
and affect the endothelial lining, leading to insulin resistance. Prolonged exposure to nicotine and
smoking habits can increase free radicals, which disrupt insulin function and damage beta cells in
the pancreas. Nicotine can also stimulate the release of cortisol, an insulin antagonist hormone.
This can lead to continuous glucose breakdown, disrupting insulin function (insulin resistance).
These findings are consistent with the Riskesdas 2018 report, which indicates that the percentage
of KGDP is higher in males (14.9%) compared to females (11.2%).

Based on the population data categorized by gender in Medan Kota District for 2021, the
number difference is insignificant, with females numbering 45,578 and males numbering 42,147.
According to Table 4.3, it can be concluded that the relationship between gender and prediabetes
is not significant. This result aligns with previous studies by Susetyowati et al. and Sukenty et al.,
which found that the relationship between gender and high blood glucose or prediabetes status is
insignificant. In this study, the researcher did not determine an equal number of both genders in
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the sample during the POSBINDU period from October to December 2022, resulting in more male
respondents who showed impaired fasting blood glucose than female respondents who showed
normal KGD.

This study indicates that the number of prediabetes cases without a family history of
Diabetes is higher, with 28 respondents (63.6%), compared to those with a family history of
Diabetes, which is 16 respondents (36.4%). According to Table 4.4, it can be concluded that there
is no significant relationship between family history and prediabetes. This result is inconsistent
with Paramita et al.'s study, which found that individuals with a family history of Diabetes have a
sixfold higher risk of experiencing prediabetes. Family history also involves environmental
conditions that can trigger prediabetes.

Parents who pass on genetic risks are associated with gene mutations that can increase
gene expression in the pancreatic islets, disrupting insulin secretion, decreasing plasma insulin,
and reducing insulin sensitivity, thus increasing the risk of type 2 diabetes in their offspring.
However, this condition can be modified by adopting a healthy lifestyle. Family history of Diabetes
plays a crucial role in the occurrence of prediabetes if supported by factors such as minimal
physical activity, obesity, age, smoking habits, and poor eating patterns. This study shows that the
number of prediabetes cases with obesity is higher, with 32 respondents (72.7%) compared to
those without obesity, which is 12 respondents (27.3%). This result is consistent with previous
research by Sukenty et al., which indicated that prediabetes respondents are more likely to be
obese. Obesity plays a significant role in insulin resistance, the pathogenesis of prediabetes that
causes glucose not to enter muscle cells, liver cells, or fat cells. This condition causes the liver to
produce excess glucose and become uncontrolled, leading to prediabetes. According to Table 4.5,
it can be concluded that there is no significant relationship between obesity and prediabetes.

CONCLUSION

1. The relationships between gender, family history of diabetes mellitus, and obesity with
prediabetes at the Simpang Limun and Telaudans health centers are not significant.

2. Smoking habits, commonly found among males, increase the likelihood of males experiencing
GDPT. Smoking can decrease insulin sensitivity and affect endothelial function, ultimately
leading to insulin resistance.

3. A family history of Diabetes mellitus plays a significant role in the occurrence of prediabetes if
accompanied by a lifestyle with low physical activity, obesity, age, smoking habits, and poor
dietary patterns.

4. Obesity plays a crucial role in insulin resistance, which is the pathogenesis of prediabetes. This
condition causes glucose to fail to enter muscle, liver, or fat cells. The liver produces excessive
glucose, which remains uncontrolled, leading to prediabetes.

5. Prediabetes is commonly found among males, individuals without a family history of Diabetes
mellitus, and those who are obese.

REFERENCES

1. Association AD. 2. Classification and Diagnosis of Diabetes: Standards of Medical Care in
Diabetes—2018. Diabetes Care. 2017;41(Supplement_1):513-S27. doi:10.2337/dc18-5002

2. Association AD. Good to Know: All About Insulin Resistance. Clin Diabetes. 2018;36(3):263-
264. doi:10.2337/cd18-0038



10.

11.

12.
13.

14.

15.

16.

17.

18.

19.

20.

21.

Dita Purnama Sari Tarigan et al, Risk Factors Influencing The Incidence Of Prediabetes...| 298

Astuti A. Usia, Obesitas dan Aktifitas Fisik Berisiko Terhadap Prediabetes. J Endur.
2019;4(2):319. doi:10.22216/Jen.v4i2.3757

Badan Pusat Statistik Kota. Medan. Kecamatan Medan Kota Dalam Angka.; 2022.

Barrett KE, Barman SM, Boitano S, Brooks H. Ganong’ s Review of Medical Physiology, 26th.
McGraw-Hill Education eBooks; 2019.

Cheema. A, Adeloye D, Sidhu S, Sridhar D, Chan KY. Urbanization and prevalence of type 2
diabetes in Southern Asia: A systematic analysis. J Glob Health. 2014;4(1).
doi:10.7189/jogh.04.010404

Dany F, Kusumawardani N, Pradono J, Kristianto Y, Delima. D. Faktor Risiko Prediabetes:
Isolated Impaired Fasting Glucose (i-IFG), Isolated Impaired Glucose Tolerance (i-IGT) dan
Kombinasi IFG-IGT (Analisis Lanjut Riskesdas 2013). Bul Penelitian Kesehatan.
2017;45(2):113-124. d0i:10.22435/bpk.v45i2.6366.113-124

Depkes RI. Direktorat Jenderal Pencegahan dan Pengendalian Penyakit. Published online
2018.

Depkes RI. Laporan Nasional Riset Kesehatan Dasar 2007. LapNas 2007. Published online
2007:1-384.
http://labdata.litbang.kemkes.go.id/images/download/laporan/RKD/2007/lap_rkd07.pdf
Haiti M. Active and Passive Smokers With Blood Glucose Levels. Perokok Aktif Dan Pasif
Dengan Kadar Glukosa Darah. Published online 2018:1-4.

Hall JE, Hall ME, Guyton AC. Guyton and Hall Textbook of Medical Physiology 14th Edition.
Guyton Hall Textbook Medical Physiology. Published online 2021.

IDF Diabetes Atlas 10th Edition.; 2021. www.diabetesatlas.org

Kementrian Kesehatan Republik Indonesia/Kemenkes RI. Laporan Riskesdas 2013. Published
online December 1, 2013.

Kementrian Kesehatan Republik Indonesia/Kemenkes RI.
Laporan_Nasional _RKD2018 FINAL.pdf. Badan Penelit dan Pengemb Kesehat. Published
online 2018:674.

http://labdata.litbang.kemkes.go.id/images/download/laporan/RKD/2018/Laporan_Nasion
al_RKD2018_FINAL.pdf

Lemeshow. Besar Sampel Dalam Penelitian Kesehatan. UGM; 1997.

Nasution YA, Lubis Z, Siregar FA. Risk Factors of Type 2 Diabetes Mellitus in Elderly. J
Epidemiology Public Health. 2021;6(2):232-244. doi:10.26911/jepublichealth.2021.06.02.10.
Ningsih OS, Bonavantura. Nursi Ngarang. Screening Prediabetes Dan Diabetes Mellitus Tipe 2
Di Stasi Watu Alo, Paroki Karot, Kab.Manggarai, Ntt. Randang Tana. - J Pengabdian
Masyarakat. 2020;3(1):23-32. d0i:10.36928/jrt.v3i1.262

Noventi |, Rusdianingseh R, Khafid M. Prevalensi, Karakteristik dan Faktor Risiko Prediabetes
di Wilayah Pesisir, Pegunungan dan Perkotaan. J Ners dan Kebidanan (Journal Ners
Midwifery). 2019;6(3):371-381. doi:10.26699/jnk.v6i3.art.p371-381

Paramita. DP, Lestari A. W. Pengaruh Riwayat Keluarga Terhadap Kadar Glukosa. Darah
Pada. Dewasa Muda Keturunan Pertama Dari Penderita. Diabetes Mellitus Tipe 2 Di
Denpasar Selatan. J Med. 2019;8(1).

Perkumpulan Endokrinologi Indonesia. Pedoman Pengelolaan dan Pencegahan Diabetes
Melitus Tipe 2 Dewasa. di Indonesia. 2021. (2021). PB PERKENI. Published online 2021.

Purba. L, Djabumona. MA, Bangun M, Sitorus F, Silalahi E. Faktor Risiko Prediabetes Pada.
Mahasiswa. Keperawatan Di Satu Universitas Swasta Indonesia. Barat [Risk Factors of



299| Dita Purnama Sari Tarigan et al, Risk Factors Influencing The Incidence Of Prediabetes ...

22.
23.
24,

25.
26.

27.

28.

29.

30.
31.

Prediabetes in Nursing Students At a. Private University in West Indonesia.]. Nursing Current J
Keperawatan. 2021;9(1):56. doi:10.19166/NC.v9i1.3460

Puskesmas Simpang Limun. Data. Rekam Medis.

Puskesmas Teladan. Data Rekam Medis.

Rahmasari |, Wahyuni ES. Efektivitas Memordoca. Carantia. (Pare) Terhadap Penurunan
Kadar Glukosa Darah. Infokes. 2019;9(1):57.

Riskesdas. Laporan Provinsi Sumastera. Utara. Riskesdas 2018.

Setiati S, Alwi I, Sudoyo AW, K MS, Setiyohadi B, Syam AF. Buku Ajar llmu Penyakit Dalam.
Ed. VI. Interna. Publisihing; 2014.

Soewondo P, Pramono LA. Prevalence, characteristics, and predictors of pre-diabetes in
Indonesia. Med J Indonesia. 2011;20(4):283-294. do0i:10.13181/mji.v20i4.465

Soewondo P, Pramono LA. Prevalence, characteristics, and predictors of pre-diabetes in
Indonesia. Med J Indonesia. 2011;20(4):283-294. do0i:10.13181/mji.v20i4.465

Sukenty NT, Shaluhiyah Z, Suryoputro A. Faktor Perilaku dan Gaya Hidup yang
Mempengaruhi Status Prediabetes. J Promosi Kesehatan Indonesia. 2018;13(2):129-142.
Susanto T. Diabetes, Deteksi, Pencegahan, Pengobatan.; 2015.

Susetyowati S, Huriyati E, Kandarina. BlI, Muhammad HFL, Faza. F. Prevalence and
determinants of high blood glucose in urban and rural Indonesian adult population. Int J
Diabetes Dev Ctries. 2019;39(2):346-354. doi:10.1007/s13410-019-00721-6



