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Abstract

Background: South Kalimantan is the 3rd highest prevalence in Kalimantan, which is 1.8% and there 
is an increase in prevalence compared to the results of the 2013 Riskesdas study of 1, 4% (an increase 
of 0.4%). The purpose of this study was to knowing the association between hypertension and the 
incidence of diabetes mellitus. This study used a cross sectional design. The sample was 1,423. The 
analysis carried out was univariate, bivariate and multivariate. 

Finding: Multivariate analysis showed hypertension is risk factor to experience diabetes mellitus 
(p-value 0.011). Hypertension has a 1.46 times greater risk of developing diabetes mellitus. 

Conclusion: It is hoped that this research will serve as input for determining policy directions to educate 
the public so that they can prevent and control blood pressure levels so as not to cause hypertension 
which can lead to diabetes mellitus. 
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Introduction

In the past two decades there has been a 
significant shift from communicable disease problems 
to noncommunicable disease threats not only around 
the world but also in Indonesia. NCDs tend to keep 
growing and have been a threat from an early age. The 
main non-communicable diseases include diabetes 
mellitus, high blood pressure, cancer, and chronic 
obstructive pulmonary disease (COPD)1.

Diabetes Mellitus (DM) is a disease in which the 
patient cannot control the level of glucose in his blood. 
The pancreas gland in a healthy body functions to 
easily release the hormone insulin which is in charge 
of transporting sugar through the blood to muscles 
and other tissues for energy supplies. While DM is a 
metabolic disorder in the distribution of sugar in the 
body2.

Based on data from the World Health Organization 
(WHO), the number of people with diabetes has 
increased from 108 million in 1980 to 422 million in 
2014 globally. The prevalence of diabetes in adults 
over 18 years of age increased from 4.7% in 1980 to 
8.5% in 20143.
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The results of Riskesdas 2018, the prevalence of 
being diagnosed by doctors aged 15 years is 2% and 
in the Kalimantan area, South Kalimantan is the 3rd 
highest prevalence after North Kalimantan and East 
Kalimantan which is 1.8% and there is an increase 
in prevalence compared to the results of the 2013 
Riskesdas study of 1.4% (0.4% increase)4.

In addition to insulin resistance, which acts as 
a pathogenesis factor for DM, there are many other 
factors that play a role in interfering with insulin 
hormone metabolism in the blood, thereby increasing 
the risk of DM5. One of the factors that play a role 
is hypertension. Hypertension is a factor that causes 
diabetes mellitus. Hypertension and DM are health 
problems that are closely related and both need to 
be handled carefully. Death caused by diabetes and 
cardiovascular disease, one of the factors that play a 
role in increasing both diseases is hypertension6.

Based on the above background, the researcher 
will conduct an analysis to determine the effect of 
hypertension on the incidence of diabetes mellitus in 
South Kalimantan. 

Materials and Methods

This research is an analytical quantitative 
observation with a cross sectional design. Cross 
sectional studies study the relationship between risk 
factors and outcomes in the form of a particular 
disease or health status, all of which refer to the same 
time point. This study can assess the prevalence of a 
disease7,8.

Researchers took data from secondary data 
sources, namely IFLS-5 2014. IFLS is an ongoing 
longitudinal survey in Indonesia. This survey has 
been reviewed and approved by Institutional Review 
Boards in the United States and in Indonesia at Gadjah 
Mada University for IFLS3, IFLS4 and IFLS59. This 
research was conducted in June-August 2021.

The researcher determines the research sample 
by counting from the population aged 15 years in 
South Kalimantan Province who are the respondents 
of the Indonesia Family Life Survey-5. The inclusion 
criteria in this study were respondents from South 
Kalimantan or long-standing domicile in South 
Kalimantan. The exclusion criteria were incomplete 
data. The minimum sample size in this study uses the 
sample size formula as follows7:

		  = 	 minimum number of samples

	 = 	 z value based on the degree of confidence 95%=1,96

	 = 	 z value based on test power 80%= 0,84

		  = 	 proportion of type 2 diabetes mellitus in people who have hypertension

		  = 	 proportion of type 2 diabetes mellitus in people who do not have hypertension

	 = 

Calculation using proportion based on hypertension factor. This sample research is 1,423.
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Researchers conducted data analysis through 
three stages, namely: univariate analysis, simple 
relationship analysis (bivariate), and multivariate 
analysis with the help of data analysis program 
applications. The results of data analysis are presented 
in the form of tables. 

Results

In this study, most of the respondents had diabetes 
mellitus by 19.75%, hypertension by 28.39%, age 35 
years by 51.37%, lack of physical activity by 33.66%, 
smoking status by 27.97% , not working by 18.90%, 
women by 46.24%, less consumption of vegetables 
and fruit by 64.79%, and abnormal nutrition by 
44.83% (Table 1).

Table 1. Proportion of Independent and Confounding Dependent Variables

Variable
Total

N=1,423 (%)

Diabetes Mellitus Type 2 (Dependent)

Diabetes Mellitus 281 19.75

No Diabetes Mellitus 1,142 80.25

Hypertension (Independent)

Yes 404 28.39

No 1,019 71.61

Covariate

Age

≥35 years 731 51.37

< 35years 692 48.63

Lack of Physical Activity

Yes 479 33.66

No 944 66.34

Smoker Status

Yes 398 27.97

No 1,025 72.03

Job Status

Does not work 269 18.90

Work 1,154 81.10

Gender

Women 658 46.24

Men 765 53.76

Less Consumption of Vegetables and Fruits

Yes 922 64.79

No 501 35.21

Nutritional Status

Abnormal 638 44.83

Normal 785 55.17
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In this study, there was a relationship between 
hypertension, age, and employment status with 
diabetes mellitus. However, there was no relationship 

between gender, smoking status, lack of physical 
activity, less consumption of vegetables and fruit, and 
nutritional status with diabetes mellitus (Table 2).

Table 2. Association of Hypertension and Confounding Variables with Diabetes Mellitus

 Variabel 

DM

POR
 95% CI

 
p-value Yes No

n % n %

Hypertension 
(Independent)

Yes 108 38.43 296 25.92 1.78 1.341-2.367 <0.0001

No 173 61.57 846 74.08 ref

Covariate Variable

Age

≥35 years 181 64.41 550 48.16 1.95 1.475-2.581 <0.0001

< 35years 100 35.59 592 51.84 ref

Lack of Physical Activity

Yes 160 56.94 605 52.98 1.17 0.895-1.542 0.233

No 121 43.06 537 47.02 ref

Smoker Status

Yes 65 23.13 204 17.86 1.38 0.992-1.914 0.043

No 216 76.87 938 82.14 ref

Job Status

Does not work 68 24.20 330 28.90 0.79 0.572-1.070 0.116
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 Variabel 

DM

POR
 95% CI

 
p-value Yes No

n % n %

Work 213 75.80 812 71.10 ref

Gender

Women 107 38.08 372 32.57 1.27 0.960-1.682 0.080

Men 174 61.92 770 67.43 ref

Less Consumption of 
Vegetables and Fruits

Yes 189 67.26 733 64.19 1.15 0.862-1.530 0.334

No 92 32.74 409 35.81 ref

Nutritional Status

Abnormal 131 20.53 507 79.47 1.10 0.834-1.433 0.502

Normal 150 19.11 635 80.89 ref

In the final model of multivariate analysis using logistic regression test, it can be seen that hypertension is a 
risk factor for the incidence of diabetes mellitus. The results of the analysis show that people with hypertension 
have a 1.46 times greater risk of developing diabetes mellitus(Table 3).

Table 3. Final Model Multivariate Analysis

Variable POR 95% CI P-Value

Hypertension 1.46 1.092-1.961 0.011

Age 1.72 1.292-2.297 <0.0001

Note: Adjusted by age 

Cont... Table 2. Association of Hypertension and Confounding Variables with Diabetes Mellitus
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Discussion

The objective of this study is to know association 
of hypertension with the incidence of type 2 diabetes 
mellitus through a cross-sectional design. The use of 
design in this study has weaknesses due to temporal 
ambiguity such that the incidence of diabetes mellitus 
and its predictive variables may precede each other, 
giving rise to unclear aspects of the concept of 
causality. Furthermore, the causal model that this 
research design uses could not provide the most 
accurate picture to predict diabetes mellitus because 
it uses a cross-sectional design, so in this study it is 
possible that someone with diabetes mellitus may be at 
risk before the factor . However, this design is suitable 
for defining risk factors as a basis and reference for 
future research, as it is more efficient and effective 
than other designs.

In this study, it was found that there was a 
significant relationship between hypertension and the 
incidence of diabetes mellitus. In this study, it can be 
seen that there is a tendency that those aged 35 years 
who have hypertension have more diabetes than those 
aged <35 years.

The prevalence of DM with hypertension in 
Indonesia tended to increase with age. Most NCDs 
are more likely to have a positive linear association 
with aging due to metabolic pathways or biological 
changes during aging that can be positively or 
negatively influenced by lifestyle risk factors such 
as diet, smoking, physical activity and alcohol 
consumption10.

Hypertension is a factor that causes diabetes 
mellitus. Hypertension and DM are health problems 
that are closely related and both need to be handled 
carefully. Death caused by diabetes and cardiovascular 
disease, one of the factors that play a role in increasing 
both diseases is hypertension6. Based on JNC*VIII, 
blood pressure is expected to be controlled based on 

the following populations, namely 60 years < 140/90 
mmHg, > 60 years < 150/mmHg, chronic kidney 
disease and diabetes < 140/90 mmHg11.

Hypertension has been shown to cause 
microvascular dysfunction, which can lead to the 
pathophysiology of the development of diabetes. 
Endothelial dysfunction associated with insulin 
resistance is also closely associated with hypertension, 
and endothelial dysfunction biomarkers were found 
to be an independent predictor of type 2 diabetes12,13. 
Insulin resistance is a residual for hypertension, type 
2 diabetes and cardiovascular disease. Thus there 
could be another potential relationship between 
hypertension and type 2 diabetes13.

According to Marewa (2015) high blood pressure 
(hypertension) is one of the factors that can cause 
beta cell damage due to insulin resistance14. Chou’s 
research (2015) states that people with hypertension 
have a 1.60 times greater risk of developing DM15. 
Research by Zou Disha et al (2017) states that people 
with hypertension will have a 1.61 greater risk of 
developing DM16. Insulin resistance can be detected 
for several years in advance onset of T2D. It is 
associated with obesity, especially central obesity, but 
may be present in lean individuals with hypertension17.

Hypertension occurs in two thirds of DM 
patients, and its development coincides with the 
occurrence of hyperglycemia. The mechanism 
underlying the relationship these include insulin 
resistance in nitric-oxide pathways; stimulatory 
effect of hyperinsulinemia on sympathetic drive, 
smooth muscle growth, sodium-fluid retention; and 
the excitatory effect of hyperglycemia on the renin-
angiotensin-aldosterone system18. Diabetes mellitus 
and hypertension are among the most common 
diseases and cardiovascular risk factors, respectively, 
worldwide, and their frequency increases with age. 
Elevated blood pressure (BP) values ​​are a common 
finding in patients with type 2 diabetes mellitus (T2D) 
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and thought to reflect, at least in part, the impact of 
underlying insulin resistance on blood vessels and 
kidneys. In contrast, accumulated evidence suggests 
that carbohydrate metabolism disorders are more 
common in hypertensive individuals, thus suggesting 
that the pathogenic relationship between diabetes 
mellitus and hypertension is actually two-way19.

Hypertension usually occurs when blood pressure 
exceeds 140 mmHg (systolic) and 8590 mmHg 
(diastolic). The effect of high blood pressure on 
the incidence of DM is caused by the thickening of 
the arteries, which causes the diameter of the blood 
vessels. This interrupts the process of transporting 
glucose out of the blood. The higher prevalence of 
high blood pressure in diabetics requires special 
treatment for diabetics who also have high blood 
pressure. Management is controlling blood pressure 
to keep it within normal limits (below 120/80 mmHg) 
through a healthy lifestyle20.

There are several factors that contribute to a 
greater coexistence of DM and arterial hypertension. 
The incidence of obesity in children and adolescents 
in industrialized countries has exploded in recent 
decades, with a threatening parallel increase in the 
incidence of arterial hypertension and DM21,22.

High blood pressure is a powerful independent 
risk factor for cardiovascular disease and chronic 
kidney disease (CKD), and when hypertension 
is associated with DM, the risk increases even 
further23,24. Although there is controversy about 
the optimal goal to reduce blood pressure24,25,26, it 
remains clear that constant control of blood pressure 
in patients with DM is important to prevent and delay 
micro and macrovascular complications27,28.

This study was conducted cross-sectional so it 
cannot ensure a definite causal relationship between 
the independent and dependent variables. However, in 
this study, the hypertension variable can be assumed 

to occur earlier than the incidence of diabetes mellitus. 
Diabetes mellitus can occur due to the influence of 
hypertension or not a person’s hypertension plus the 
age variable which further encourages the influence of 
hypertension to occur in diabetes mellitus. 

Conclusion

Most of the respondents had diabetes mellitus 
and had hypertension. Age over 35 years is more 
likely to have hypertension than age less than 35 
years. Hypertension is a risk factor for diabetes 
mellitus. Hypertension has a 1.46 times greater risk 
of developing diabetes. It is hoped that this research 
will serve as input for determining policy directions to 
educate the public so that they can prevent and control 
blood pressure levels so as not to cause hypertension 
which can lead to diabetes mellitus.
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