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ABSTRACT

Background: Diabetic foot ulcer is wound located on foot of diabetic patient, which is related to
peripheral neuropathy or arterial disease. Hypertension can be related to diabetic foot ulcer by its
mechanism that caused peripheral artery disease. Age also can be the one of risk factor of diabetic
foot ulcer, because aging occurs reduction of insulin secretion, even insulin resistance. Insulin resis-
tance occur macroangiopathy. The purpose of this study to determine the correlation between age
and hypertension with diabetic foot ulcer.

Subjects and Method: This was a cross sectional study conducted at Arafah Islamic Hospital
Rembang, Central Java. The dependent variable diabetic ulcers. The independent variables were age
and hypertension. A sample of diabetic patients on using medical record from January 2022-June
2022. Data were collected using purposive sampling and analyzed using Chi Square test, and
regression logistic test.

Results: Significant correlation found between age (OR= 3.80; 95% CI= 1.38 to 10.57; p<0.001) and
hypertension (OR= 8.12; 95% CI= 2.70 to 24.40; p<0.001) with diabetic foot ulcer.

Conclusion: There is significant correlation between age and hypertension with diabetic foot ulcer.
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International Diabetes Federation (IDF)
estimates an increase in the prevalence of

BACKGROUND

Diabetes mellitus is a chronic disease

characterized by blood glucose levels
exceeding normal and impaired carbo-
hydrate, fat and protein metabolism caused
by relative and absolute lack of the hormone
insulin. If this is left unchecked, acute meta-
bolic complications and long-term vascular
complications can occur, both microangio-
pathy and macroangiopathy (Hadisaputro,
2007). Diabetes mellitus has proven to be
one of the health problems both inter-
nationally and nationally. In 2021, the
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diabetes in terms of age groups. The lowest
prevalence was in the age range category of
20-24 years (2.2%), and the highest in the
age range category of 75-79 years (24.7%).
IDF also projects the prevalence of diabetes
mellitus by country, Indonesia is ranked 5th
out of the top 10 countries that have the
largest diabetes patients in the world, with
an estimated number of diabetic patients of
19.5 million people, up from 7th in 2019,
which means that Indonesia has a major
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contribution to the incidence of diabetes in
Landmark Asia (International Diabetes
Federation, 2021).

The prevalence in Indonesia in 2018,
the percentage of diabetics taken from a
doctor's diagnosis at the age of > 15 years is
2%, where this figure increases when com-
pared to the prevalence in 2013, which was
1.5. Central Java itself ranks 11th in the pre-
valence of diabetics in Indonesia when divi-
ded by province (Infodatin, 2015). In Cen-
tral Java, diabetes mellitus is one of the two
main priorities for controlling non-commu-
nicable diseases (Dinas Kesehatan Jawa
Tengah, 2019). In 2015, diabetes mellitus
was ranked 11th as the disease with the
most sufferers in Rembang Regency with
9,883 patients (Badan Pusat Statistik Kabu-
paten Rembang, 2015). In 2021, people with
diabetes mellitus in Rembang Regency
alone reached 15,894 patients (Dinas Kese-
hatan Kabupaten Rembang, 2021). Impro-
per management of diabetes mellitus will
lead to serious complications. One of the
complications of diabetes mellitus is
diabetic foot syndrome, which is charac-
terized by injury to the feet, which corre-
lates with neuropathy, peripheral artery
disease, and infections. Diabetic ulcers on
the feet are the cause of most foot ampu-
tations (Papatheodorou, 2018).

The incidence of diabetic ulcers is on
the rise worldwide. As many as 15% of dia-
betes mellitus patients are expected to expe-
rience diabetic ulcers (Leone et al, 2012). A
person's risk of diabetic ulcers in Indonesia
is also estimated to be high, due to the large
number of diabetes mellitus patients who
are not well diagnosed. Diabetic ulcer is the
most feared chronic infection of diabetes
mellitus, in Indonesia the mortality and
amputation rates due to diabetic ulcers are
still fairly high, namely 16% and 25% (Was-
padji et al, 2014). Along with diabetes melli-
tus, hypertension becomes one of the inde-
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pendent risk factors for the development of
ulcers in the legs of diabetic patients. People
with diabetes mellitus who have hyperten-
sion are usually at greater risk of cardiovas-
cular disease, which then develops into nep-
hropathy, retinopathy, and diabetic cardio-
myopathy. Hypertension also increases the
risk of micro and macrovascular injuries, as
well as peripheral artery disease (Khan
MIH, 2018).

Age is one of the risk factors for dia-
betic ulcers, because in the aging process
there is a decrease in physiological body
function, especially in the pancreas which
produces the hormone insulin which results
in reduced secretion to insulin resistance,
this then causes glucose control in the body
to be less optimal (Ferawati, 2014). As a
result of insulin resistance, macroangiopa-
thy occurs which can have an effect on re-
ducing bleeding flow, including in large or
moderate blood vessels in the legs, this
causes diabetics to have diabetic ulcers
more easily (Yazdanpanah, et al.,, 2018).
Several studies have shown a strong corr-
elation between age and diabetic ulcers,
such as research by (Hameed A et al, 2020),
showing that there is a relationship between
diabetic ulcers and demographic character-
ristics including age, where the age group of
36-55 and >55 years has more diabetic
ulcers. In contrast to research by (Ahmad,
2022) which shows that there is no signi-
ficant correlation between age and diabetic
ulcer.

Hypertension is one of the risk factors
for modifiable macrovascular and micro-
vascular complications of diabetes mellitus
(De Boer, 2017). Both hypertension and
diabetes have similar risk factors, such as
obesity, dyslipidemia, and genetic factors,
so that hypertension and diabetes have
close continuity (Pastore, 2018).

Several studies on the relationship
between hypertension and the incidence of
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diabetic ulcers, such as those conducted
(Panganugraha, 2016) show a strong corre-
lation between hypertension and the inci-
dence of diabetic ulcers. Contradictory re-
sults obtained from the research conducted
(Huang, 2019), no significant difference was
found between diabetes mellitus patients
with or without hypertension.

From the various explanations above,
the idea arose to carry out research on the
relationship between age and hypertension
history with the incidence of diabetic ulcers
at the Arafah Rembang Islamic Hospital.
This research was conducted because in
Central Java itself, diabetes mellitus is one
of the two priorities for controlling non-co-
mmunicable diseases, and the high number
of diabetes mellitus patients in Rembang
Regency continues to increase.

SUBJECTS AND METHOD

1. Study Design

The type of research used in this study is
analytical observational at RSI Arafah Rem-
bang from January 2022 - June 2022.

2. Population and Sample

All diabetes mellitus patients recorded at
RSI Arafah Rembang. The samples taken are
those that meet the established restriction
criteria. In sampling, the method used is a
non-probability sampling method of pur-
posive sampling type. With the sample size
correction formula, the sample number of
83.3 is rounded to 84 samples.

3. Study Variables

The dependent variable were age and hyper-
tension. The Independent variable of this
study is diabetic ulcer.

4. Operational definition of variables
Age is the time since a person is born, can
be measured by units of time, and can be
viewed chronologically, and can be seen the
degree of development anatomically and
physiologically.
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Hypertension is often called high blood
pressure, this occurs if the systolic pressure
is 2140 mmHg and/or the diastolic pressure
is 290 mmHn g.

Diabetic Foot Ulcer (DFU) is a disease of
the feet of diabetics with characteristics of
sensory, motor, autonomic neuropathy as
well as macrovascular and microvascular
disorders.

5. Study Instruments

Medical record data of patients with
diabetes mellitus recorded at RSI Arafah
Rembang.

6. Data analysis

Data processing is carried out using data
processing software, namely the Statistical
Program and Service Solution (SPSS) pro-
gram. Bivariate analysis was tested with Chi
Square test, while multivariate analysis was
tested with logistic regression test.

7. Research Ethics

Ethical Clearance No.1.712/XII/HREC/2022
Health Research Ethics Comitte Dr.Moe-
wardi General Hospital

RESULTS

1. Univariate Analysis

The results of the study in table 1 showed
that most of the respondents were in the
elderly (> 46 years) namely 85 people (81.3
%), and most of them were 79 people
(70.5%) suffering from hypertension, while
there were 33 people (29.5%) who did not
experience hypertension. The distribution of
respondents based on the incidence of
Diabetic Ulcer was found to be 85 people
(75.9%) had ulcers, while those who did not
have diabetic ulcers were 27 people (24.1%).
2. Bivariate Analysis

The Chi-Square test found that age >46
years old increased the risk of diabetic ulcers
(OR= 6.76; 95% CIl= 242 to 18.86;
Pp<0.001).
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Hypertension increased the risk of
diabetic ulcer (OR= 3.02; 95% CI= 1.22 to
7.47; p=0.015).

3. Multivariate Analysis

The results of the logistic regression test
showed that hypertension and age had a p-
value of < 0.005, so it can be concluded that
hypertension (p = 0.010) and age (p<0.001)
Table 1. Sample Characteristics

have a significant relationship with the inci-
dence of Diabetic Ulcer. The odds ratio value
indicates that age has the highest (OR= 8.12;
95% CI= 2.70 to 24.40). Thus it can be con-
cluded that a person with an age of more
than 46 years is at a higher risk of deve-
loping Diabetic Ulcer compared to the age of
less than 46 years.

Variabel Category N %
Age Not Elderly (< 46 years old) 27 18.8
Elderly (>46 years old) 85 81.3
Hypertension Hypertension 79 70.5
Not Hypertensive 33 20.5
Diabetic Ulcer Ulcer 85 75.9
No Ulcer 27 24.1
Table 2. Correlation between age and diabetic ulcer
Incidence of Diabetic Ulcer (95% CI)
Age Yes No OR Lower Upper P
N % n % Limit Limit
<46 years old 9 42.9 12 57.1 6.76 2.42 18.86 <0.001

>46 years old 76 83.5 15 16.5

Table 3. Correlation between hypertension and diabetic ulcer

Incidence of Diabetic Ulcer (95% CI)
Hipertension Yes No Lower Upper p
N % n % Limit Limit
Yes 65 82.3 14 17.7 3.02 1.22 7.47 0.015
No 20 60.6 13 39.4

Table 4. Logistic regression analysis of variables related to diabetic ulcer

. 95% CI
Variable OR Lower Limit Upper Limit p
Hypertension 3.80 10.47 0.010
Age >46 years 8.12 2.70 24.40 0.001

DISCUSSION

The hypothesis that age is associated with
the incidence of diabetic ulcers is acceptable,
because bivariate analyses using the Chi
Square test yielded a p-value of <0.001 with
OR of 6,756 which mean that someone over
46 years is 6,756 time at risk of developing a
diabetic ulcer. This is the same as a study
(hameed et al, 2020), which showed that
there was a reltionship between diabetic ul-
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cers and demographic characteristics includ-
ing age, where in that study most patients
suffering diabetic ulcers came from the age
group >55 years, this may be due to old age
posing a risk of reduced ability to self-care
due to poor vision, and impaired mobility.
Age affects the development of ulcers in
diabetes mellitus patients due to an increas-
ed risk of angiopathy in old age (Jeyaraman,
2019). There is a physiological decline that
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causes a decrease in organ function as age
develops, as in the theory put forward in the
book (Ole Brunner and Suddarth, 2013),
that with age, carbohydrate metabolism and
insulin release change, it is influenced by the
accumulation of glucose in the blood, and
there is an obstacle to the release of glucose
that enters the cells.

Factors related to the incidence of
diabetic foot are proven through case control
research in patients with type 2 diabetes
mellitus at RSUP dr. M. Djamil Padang as a
referral hospital for the West Sumatra reg-
ion, related to various risk factors of diabetic
foot including age, gender, long suffering
from diabetes mellitus, glycemic control,
dyslipidemia, obesity, hypertension, smok-
ing habits, foot deformity, history of foot
ulceration, history of trauma to the foot and
history of amputation of the leg (Windarto,
2007). Al-Rubeaan (2015) also stated that
the prevalence of diabetic ulcers increases
with age and length of disease, and is
dominated by men. Results from the study
showed that age >45 years was a strong risk
factor for diabetic ulcers, with an (OR= 2.81;
05%Cl; 2.31t0 3.34).

The relationship between hypertension
and diabetic ulcer analyzed with bivariate
analysis with the Chi Square test showed a
p-value of 0.015 < 0.05 with an odds ratio of
3.018 which means that there is a significant
correlation between hypertension and
diabetic ulcer, and someone who suffers
from hypertension is at risk of 3,018 times to
experience diabetic ulcers which is in line
with research by (Panganugraha, 2016),
diabetes mellitus patients with hypertension
are easier to experience endothelial dysfunc-
tion Since nitric oxide levels decrease and
trigger macroangiopathy, this situation re-
sults in tissue hypoxia that triggers the for-
mation of ulcers on the legs.

Similar results were also shown in a
study conducted by (Pastore, 2022), where
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the group of patients with diabetic ulcers
showed a high proportion of hypertension,
which was 53% versus 31%, with a p-value of
<0.0001. The incidence of hypertension is
found in 56.78% of diabetic ulcer patients,
and increases a person's risk of developing
diabetic ulcers according to research con-
ducted by (Al-Rubeaan, 2015).

The conclusion that can be drawn ba-
sed on the results of the study is that there is
a significant relationship between age and
diabetic ulcer. There is a significant asso-
ciation between hypertension and diabetic
ulcers. Age >46 years is at 8,118 higher risk
of developing Diabetic Ulcer compared to
age <46 years.
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