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Abstract. Type 2 Diabetes Mellitus (DM) cases in Tugurejo Regional Hospital
Semarang City increased up to 45,87% in 2018. Length of stay of patient in Tu-
gurejo Hospital was 28.74% not in accordance with INA-DRG standards. It
meant the rate of clinical condition improvement inpatient was slow. The aim
was to determine median survival of clinical condition improvement factors
among patients with type 2. It was historical cohort study by observing the
medical records. The sample in this study was 70. The result median survival of
age variable (<40 years old was 5 days), hypertension status (normal blood
pressure was 6 days), obesity (normal body mass index was 6 days), blood glu-
cose level (normal was 5 days), diet of DM (diet was 6 days), and level of de-
pendency (self-care was 6 days).
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1 Introduction

Non-Communicable Disease (NCD) still becomes a public health problem, both
globally, nationally and locally. About 70% of the total deaths in the world and more
than half the burden of disease is Diabetes Mellitus [1]. Diabetes Mellitus (DM)
caused by high blood glucose levels due to disorders of the pancreas and insulin.
Based on WHO, in 2016 DM in the 7th rank causes of world death. In Indonesia, it is
estimated that in 2030 there will be 21.3 million people with DM. DM in the third-
ranking after stroke and Ischaemic Heart Disease (IHD), with increase from 2013
about 6.9% to 8.5% in 2017 [2].

In Central Java, DM was ranked second highest disease after hypertension is
about 20.57% [3].Semarang City was highest ranked of type 2 DM about 53.349 cases
in Central Java Province in 2018 [3]. Based on Profil Kesehatan Kota Semarang 2018,
the pattern of top 10 hospital diseases in the Semarang City in 2017 ranked sixth was
DM by as many as 3429 cases and increased fifth ranked in 2018 with 3156 cases [4].
The prevalence of type 2 DM cases in Tugurejo Regional Hospital Semarang City in
2017 about 45.22% and increased in 2018 about 45.87%.
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Research on the factors that influence the incidence of type 2 DM in Tugurejo
Regional Hospital has been carried out with a variety of variables, while it is also nec-
essary to know the survival rate of improvement in the clinical condition of type 2 DM
by applying statistical methods to determine the factors that correlated with the recov-
ery rate. This research used analysis survival. Survival analysis is a method related to
time, starting from the time origin or start point to the occurrence of a specific event
(failure event/end point) [5]. Survival analysis requires data that is survival time. There
are three things that must be considered in determining the survival time, namely the
time origin or start point, the definition of failure event, and the clarity of the meas-
urement scale [6].

Length of Stay (LOS) shows the correlation with the improvement of the patient's
clinical condition. The longer LOS patient have, the slower the patient will experience
improvement in clinical conditions. In the previous research at Tugurejo hospital in
2014 about type 2 DM disease, it was stated that the standard in INA-DRG the length
of stay for DM cases was 7-20 days with the highest percentage of length of stay was 8
days and the lowest 1 day, and based on LOS patients were obtained as many as
28.74% which is not according to INA-DRG standard [7].

The survival time in this study used recovery time, started from diagnosis with
type 2 diabetes and undergoing hospitalization in a hospital until it is declared to have
improved clinical conditions and is allowed to go home based on the decision of the
doctor specialist. Median survival is the time when 50% of subjects experience an
event [8].

Previous research conducted at Wangaya Hospital in Denpasar using a survival
analysis explain that in the period of 1 to 29 days from the time DM patients were
hospitalized, the chances of patients surviving for less than 5 days were 0,5 and at the
end of treatment, the chances of survival decreased to 0,039, as well as variables that
have a significant effect on statistics including gender, blood sugar status, and other
diseases [5]. Another research on the survival analysis of DM sufferers at Makassar
Bhayangkara Hospital, the factors that have a significant influence on survival time
are age and blood sugar levels are bound to time, where each individual who is less
than 45 years old has a risk of failure of 0,015 times less than with patients over the
age of 45 years and individuals with high blood sugar levels have a risk of failure of
1,128 times greater than patients who have low and normal blood sugar levels [9]

2 Methods

The research was conducted in Tugurejo Regional Hospital Semarang City. This
research conducted for four months since December 2019 to March 2020. The total
population in this research in January-December 2018 is 206 patients. The inclusion
criteria patients who are diagnosed with type 2 DM and hospitalization at Tugurejo
Regional Hospital Semarang City in 2018 based on information from the medical
record and covering all variables. The exclusion criteria are patients who died and
discharged from the hospital without permission from the hospital. In determining the
number of samples using simple random technique and the samples were 70.

This research used was observational analytic and historic cohort design.
Sources of data in this research was from medical records. The research instruments
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used in this research was observation sheet to help transfer information from medical

record. The steps of data analysis in this study are as follows:

1. Recapitulate secondary data from type 2 DM patients.

2. ldentify data characteristics of type 2 DM patients.

3. Test the proportional hazard assumption by using the Kaplan Meier curve to find
out the median survival and chance of survival in DM patients.

This study uses survival analysis with looking Kaplan Meier curve to determine
the dependent variable and independent variable.

The dependent variable in this study is the survival time of patients with type 2
diabetes, with the following conditions:

a. Start point (time origin), is the time when the initial patient admitted Tugurejo
Hospital Semarang for hospitalization.

b. Ending event of interest is a condition when patients with type 2 DM are declared
to have improved clinical conditions and are allowed to go home based on the deci-
sion of the doctor specialist.

¢. The measurement scale of this study is in units of days.

The category of dependent variable divided into event and censor. Event if patient
reach the goal of the patient being hospitalized and allowed to go home less than the
period of time or median survival, censor if Patients who die, or lost to follow-up, or
fail or are treated for more than equals the specified time period or median survival.
The median survival used in this research was 8 days [10]. The independent variables
in this study were sex, age, hypertension status, obesity, blood glucose level, diet of
DM, neuropathy, hyperglycemia, pain, diabetic ulcers, and level of dependency. These
variables are of the categorical type with two categories.

3 Result and Discussion
Patient characteristics are presented in several tables below.

Table 1. Patient characteristics.

Patients characteristics n Percentage (%)
Sex

- Male 19 27.2

- Female 51 72.8
Age

- <40 yearsold 14 20.0

- 240 yearsold 56 80.0
Occupation

- Civil servants 3 4.2

- Labor/employee 5 7.1

- Entrepreneur 12 17.5

- Retired 17 24.1

- Does not work 33 47.1

Based on the table 1, the number of female patients were 51 patiens (72.8%) is
higher than that of male patients were 19 patients (27.2%). From 70 respondents,
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respondents aged <40 years old were 14 patients (20.0%), while respondents aged >40
years old were 56 patients (80.0%). The distribution of 70 respondents based on occu-
pation, the most occupation by patients not working were 33 patients (47.1%) and the
least frequency the types of occupation were civil servants were 3 (4.2%).

Table 2. Clinical condition improvement factors of DM.

Variabl Cat Censor Event Total
ariable ategory n % n % n %
Sex Male 9 346 10 227 19 271
Female 17 654 34 773 51 729
Age <40y.o0. 0 00 14 318 14 200
>40y.0 26 100, 30 682 56 80.0
0
Hypertension status  Normal 6 23.1 36 8138 42 60.0
Prahypertension/ 20 76.9 8 18.2 28 40.0
Hypertension
Obesity Normal 4 154 29 65.9 33 471
Overweight/ obes 22 84.6 15 34.1 37 529
Blood glucose level Normal (<200) 3 11.5 26 59.1 29 414
Diabetes (>200) 23 885 18 409 41 586
Pain No 23 885 40 909 63 90.0
Yes 3 115 4 9.1 7 10.0
Hyperglycemia No 23 885 43 977 66 943
Yes 3 11.5 1 2.3 4 5.7
Diet of DM Yes 6 23.1 38 864 44 629
No 20 76.9 6 136 26 37.1
Neuropathy No 5 19.2 8 182 13 18.6
Yes 21 80.8 36 818 57 814
Diabetic ulcers No 10 385 20 455 30 429
Yes 16 615 24 545 40 57.1
Level of Self Care 7 269 41 932 48 68.6
dependency Intermediate Care, Partial 19 73.1 3 6.8 22 314

Care, and Total Care

Based on table 2, from of 70 type 2 DM patients, female patients experienced
more events (77.3%) and censors (65.4%) than male patients. Patients with age >40
years olf were highest in the event (68.2%) and censors (100%). In hypertension status,
the highest censor status was in prahypertension/ hypertension patients (76.9%) and the
highest event status was patients with normal blood pressure (81.8%). Similarly, in
obesity and blood glucose levels, the highest cases of censors were patients with
overweight/obesity (84.6%) and patients with diabetes (88.5%), whereas cases of the
highest event were patients with normal weight (65.9%) and normal blood sugar levels
(59.1%). In the variable pain and hyperglycemia the highest cases of events and
censors are patients without pain and without hyperglycemia. Patients with neuropathy
and diabetic ulcers occupy the highest event and censor status. As for the diet of DM,
the highest case of event was without diet (76.9%) and the highest censor of patients
on the DM diet (86.4%). At the level of dependency variable, intermediate care, partial
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care, and total care occupy the highest censor status (73.1%) and self care in the
highest event status (93.2%).

Median survival is the time when 50% of subjects experience an event. Median
survival can be known by drawing a horizontal line from the y-axis at the point of 50%
to cross the survival line. Based on the result of Kaplan Meier Curve variables that are
not tangent are age, hypertension status, obesity, blood glucose level, diet of DM, and
level of dependency.

Survival Functions

Cumn Survival

Sarvival_Time

Fig. 1. Kaplan Meier curve of age.

Based on the age variable, median survival at <40 years old is 5 days, meaning
that as many as 50% of type 2 DM patients aged <40 years old need 5 days to
experience clinical conditions improvement. The median survival at the age of >40
years old is 7 days, it can be concluded that 50% of DM patients aged >40 years old
need 7 days to experience clinical conditions improvement. Otherwise stated, type 2
DM patients who aged <40 years old need faster time to experience improvement in
clinical conditions than those who have obesity aged >40 years old.

The age variable from this study, in line with what was stated by the International
Diabetes Federation, that as many as 90-95% of people with type 2 diabetes are gener-
ally over 40 years old [11]. At the age of more than 40 years, is caused by the age at
which an intolerance of glucose begins to occur. The existence of the aging process
causes reduced ability of B cells in the pancreas to produce insulin [12]. With age, the
ability of a person's immune system to fight viruses and destroy fungi and bacteria is
reduced [13]. A high proportion of inpatients had complications, which may reflect
their older age and long duration of DM [14]. DM type 2 in the elderly is accompanied
by functional disability, some complications and mortality so that DM management for
the elderly is very necessary [15].
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Survival Functions

Cumn Survival

Swarvival_Time

Fig. 2. Kaplan Meier curve of hypertension status.

Based on the variable hypertension status, median survival at normal blood pres-
sure is 6 days. It can be concluded that 50% of DM patients who have normal blood
pressure need 6 days to experience clinical conditions improvement. Nevertheless, this
is different in prahypertension/hypertension people that shows 50% of DM patients
who have need days exceeding observation time. In the other words, type 2 DM
patients who have normal blood pressure need faster time to experience improvement
in clinical conditions than those who prahypertension/hypertension.

The most common type of disease suffered as a complication of type 2 DM is
hypertension. Complications such as hypertension that can occur suddenly are caused
by manifestations of a poor patient's lifestyle so that the patient cannot control blood
sugar levels properly [16]. In line with previous studies conducted at Ngudi Waluyo
WIingi Regional Hospital said that the survival time of improvement in the clinical
condition of patients with hypertension and without hypertension is significantly
different [17]. High blood pressure causes the distribution of cells to not run optimally
which causes a buildup of sugar and cholesterol in the blood [18].

Survival Functions

Cumn Survival

Survival_Time

Fig. 3. Kaplan Meier curve of obesity.
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Based on the obesity variable, the median survival in patients who have a normal
body mass index is 6 days. It can be concluded that 50% of DM patients who have a
normal body mass index need 6 days to experience improvement in clinical conditions.
However, this is different in people with overweight/obese body mass index that shows
50% of DM patients who have need days exceeding observation time. In the other
words, type 2 DM patients who have normal body mass index need faster time to
experience improvement in clinical conditions than those who have overweight/obese.

The results of this study are in accordance with the theory which states that more
than 8 among sufferers of type 2 DM are those who are overweight. The more fat
tissue in the body, the body tissue and muscle will be more resistant to insulin. Too
much fat in the body will block the work of insulin so that glucose cannot be flowed
into cells and accumulates in the blood circulation [19]. Lipoprotein abnormalities are
common in overweight and obese patients with diabetes and contribute significantly to
its complications [20]. In the presence of complications, the patient's clinical condition
will improve more slowly.

Survival Functions

Cumn Survival

Survival_Tine

Fig. 4. Kaplan Meier curve of blood glucose level.

In the blood glucose level variable, the median survival in patients who have
normal blood glucose levels or <200 mg/dL is 5 days. The conclusion can be taken that
50% of DM patients who have normal blood glucose levels or <200 mg/dL need 5
days to experience improvement in clinical conditions. However, this is different in
people with diabetes blood glucose level (>200) that shows 50% of DM patients who
have need days exceeding observation time. In the other words, type 2 DM patients
who have normal blood glucose level need faster time to experience improvement in
clinical conditions than those who have diabetes blood glucose level.

Patients with type 2 DM who are hospitalized experience changes in diet,
medications, glucose metabolism, and schedule that can adversely affect blood glucose
control. Uncontrolled blood glucose levels in hospitalized patients with diabetes are
associated with potential harms such as deleterious effects on wound healing, increased
risk of infection, and delays in surgical procedures or discharge from the hospital [21].
The results of previous studies that respondents with blood sugar levels more than
average who experienced subjective complaints of 90,9% [22].
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Survival Functions

Cumn Survival

Sarvival_Time

Fig. 5. Kaplan Meier curve of diet of DM.

Based on the diet of DM variables, the median survival in patients on the DM diet
is 6 days. It can be concluded that 50% of DM patients who take the diet of DM need 6
days to experience clinical conditions improvement. Nevertheless, this is different in
people without Diet of DM that shows 50% of DM patients who have need days
exceeding observation time. Otherwise stated, type 2 DM patients who on diet of DM
need faster time to experience improvement in clinical conditions than those without
diet of DM.

The study that is in line with the results of this study is a survival analysis study
in Wahidin Sudirohusodo Makassar Hospital, with the conclusion that patients who are
not on a diet have a greater risk of failure compared to those on a diet [23]. The
recommendations on dietary aspects can contribute to achieve the desired blood
glucose, blood pressure, lipid profile and weight [24].

Sorvivel Functans

Cum Burvival

Survivel_Tine

Fig. 6. Kaplan Meier curve of level of dependency.

Based on the level of dependency variable, the median survival in patients who
perform self-care is 6 days. It can be concluded that 50% of DM patients who perform
self-care require 6 days to experience improvement in clinical conditions. However,
this is different in people with intermediate care, partial care, and total care that shows
50% of DM patients who have need days exceeding observation time. In the other
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words, type 2 DM patients who perform self-care need faster time to experience
improvement in clinical conditions than those who perform intermediate care, partial
care, and total care. DM cannot be cured, it can be controlled [25]. DM patients have
to learn to live with the disease. Activities that support DM management are self-care.
Patients who suffer from DM for more than 5 years will realize the importance of
applying self-care after the accompanying symptoms appear, so that not infrequently
patients will begin to make the recommended management when signs of
complications begin to appear [26].

4 Conclusion

The median survival or 50% of subjects experience clinical condition improve-
ment of age variable (<40 years old was 5 days, >40 years old was 7 days), hyperten-
sion status (normal blood pressure was 6 days), obesity (normal body mass index was
6 days), blood glucose level (hormal was 5 days), diet of DM (diet was 6 days), and
level of dependency (self-care was 6 days).
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