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ABSTRACT  
This study aims to investigate the influence of patient characteristics on the choice of insulin therapy in type 2 diabetes mellitus 
outpatients in Denpasar municipality. This is a descriptive analysis study using the patient's medical records as research material. Patients 
who meet inclusion and exclusion criteria are being recorded based on their medical records. Characteristics that are taken are age, 
gender, fasting blood glucose level (FBG), 2-hour postprandial blood glucose level (2-hours PPG) and HbA1c values of patients. Types 
of insulin therapy gained from patient medical records and drug use report in pharmacy. Characteristics data and type of insulin analyzed 
using correlation test to determine the effect of the patient characteristics on the selection of insulin therapy. 43 patients became the 
research subject. Males gendered patients (72.09%) and the patients aged less than 65 years (90.70%) are the dominant characteristics 
of the research subjects. The average value of FBG of patients is 212 mg / dL; 2-hours PPG 280 mg / dL and HbA1c 10.1%. There is a 
correlation between sex, age, HbA1c value and FBG with the type of insulin obtained by patients (p <0.05). Based on the results of 
statistical tests, age and gender have a strong correlation on insulin choice, HbA1c and FBG level has a moderate influence and 2-hours 
PPG have a weak correlation. Patient characteristics had an influence on the type of insulin choice for diabetes mellitus type 2 outpatient 
in the Denpasar municipality. 
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I. INTRODUCTION2 

Insulin is one of the recommended therapy for type 2 
diabetes mellitus (T2DM) patients with HbA1c value above 9% 
or if diabetes is not well controlled despite adequate oral 
glycemic therapy [1]. Insulin can be grouped into four types 
based on its working onset, i.e., long-acting insulin, 
intermediate-acting insulin, short-acting insulin and rapid-
acting insulin. Insulin therapy is given in order to mimic the 
body's physiological insulin secretion pattern [2]. The 
guidelines therapy recommend the use of long-acting insulin as 
an initial therapy for T2DM patients. However, several studies 
have shown the concurrent use of long-acting insulin, and short-
acting insulin or fast-acting insulin provides better glycemic 
control than single-basal insulin use [3]. 

The choice of insulin type should be adjusted to the 
characteristics of the patient or referred as an appropriate patient 
on the rational use of medicine. Patients’ appropriateness is the 
ability to adjust the selection of therapy to the clinical condition 
and background of the patient's illness. Freemantle et al. (2011) 
showed that the characteristics of patients play an important 
role in determining the type of insulin that will be given as 
patient therapy [4]. Age, sex, fasting blood sugar, 2 hours 
postprandial blood sugar level and HbA1c values are part of the 
characteristics of DM type 2 patients. The aim of this study is 
to determine the effect of patient characteristics on the selection 
of insulin therapy in type 2 diabetes outpatient in Denpasar 
municipality. 

 

II. RESEARCH METHODS 
A. Study Design 

This is a descriptive analytic research using patient medical 
records as research material. The study took place from April 
2016 until September 2016 at a general hospital in Denpasar 
Municipality. 
 

B. Inclusion and Exclusion Criteria 
The subjects of the study were outpatients with a diagnosis of 

type 2 diabetes mellitus with inclusion and exclusion criteria as 
follows: 

1. Inclusion criteria 
a. Patients who are aged greater than or equal to 18 years. 
b. Domiciled in the Denpasar municipality. 
c. Has glucose levels of fasting blood glucose (FBG), 2 

hours postprandial blood glucose (2PPBG) and /or 
HbA1c as well as a history of diseases that qualify as 
candidates for insulin therapy recipients based on a 
patient's nurse-patient assessment. 

d. Willing to participate in the research (sign the Informed 
Consent sheet). 

e. Getting the single insulin therapy or combined insulin 
therapy. 

2. Exclusion criteria 

                                                 
 
 

a. Patients with type 2 DM who are pregnant or 
breastfeeding. 

b. Patients who use oral contraceptives and other drugs can 
affect blood glucose levels of patients such as loop 
diuretics, thiazide, and cortisone. 

c. Patients with type 2 diabetes with comorbidities. 
d. Patients undergo a change in the type of insulin therapy 

regimen during the treatment period. 
Patients who met the inclusion and exclusion criteria were 
recorded according to their medical records. Characteristics 
taken were age, sex, fasting blood glucose (FBG), two 
postprandial blood glucose (2PPBG) and HbA1c value of 
patients by means of research tool in the form of data collection 
sheets. This type of insulin therapy is obtained based on patient 
treatment records and drug use reports on pharmaceutical 
installations. Characteristic data and type of insulin were then 
analyzed by using correlation test to determine the effect of 
characteristics on the choice of patient insulin therapy type. 

 
TABLE I 

DEMOGRAPHICS DATA OF T2DM OUTPATIENT IN DENPASAR MUNICIPALITY 

Characteristics Quantity Percentage 

Gender 

     Male 

     Female 

 

31 

12 

 

72.09 

27.91 

Age 

     < 65 y.o 

    ≥ 65 y.o 

 

39 

4 

 

90.70 

9.30 

 

III. RESULTS & DISCUSSION 

A. RESULTS 
43 patients met the inclusion and exclusion criteria and 

became the research subject. Table 1 shows patient's age and 
gender as a demographics data. The results showed that T2DM 
outpatient who more dominant were male (72.09%) and aged 
<65 years (90.70%). The mean FBG level of the patient was 
212 mg / dL while the mean 2PPBG level of the patient was 280 
mg./dL (Figure 1). The mean HbA1c value of the patient was 
10.1% (Figure 2) 
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Fig.1. Blood glucose level of T2DM outpatient in Denpasar Municipality 
 

 
Fig.2. HbA1c value of T2DM outpatient in Denpasar Municipality 
 

Type of insulin therapy obtained by the patient is divided 
into 5 groups i.e. 3 groups of single insulin therapy and 2 groups 
of insulin therapy combination. The most commonly used in 
single insulin therapy is insulin aspart (novorapid®) as much as 
32.56% of the total insulin obtained by the patient. The most 
widely used of insulin combination is  combination of aspart 
insulin and insulin glargine (combination of novorapid® and 
lantus®) as much as 39.53% (Table 2). The correlation test in 
table 3 showed that there was a correlation between selection of 
insulin type with the patient characteristic i.e. on age, gender, 
FBG and patient HbA1c value (p <0,05). Gender and age have 
a strong effect, FBG and HbA1c have moderate effect. The 2 
post prandial blood glucose levels have a no correlation based 
on the statistic calculation and have weak effect on insulin 
selection for the patient. 
 

TABLE II 
INSULIN THERAPY OBTAINED BY THE T2DM OUTPATIENT IN DENPASAR 

MUNICIPALITY 

Insulin Type Working Onset 

Quantity 

 (%) 

Insulin Aspart (Novorapid®) Rapid acting 
insulin 

14  

(32.56) 

Insulin Detemir (Levemir®) Long acting 
insulin 

5 

(11.63) 

Premixed Insulin (Novomix®) Mixed acting 
(Rapid acting + 

6 

intermediate 
acting insulin) 

(13.95) 

Combination of Insulin Aspart 
(Novorapid®) and Insulin 
Glargine (Lantus®) 

Rapid acting 
insulin + long 
acting insulin 

17 

(39.53) 

Combination of Insulin Aspart 
(Novorapid®) and Insulin 
Detemir (Levemir®) 

Rapid acting 
insulin + long 
acting insulin 

1 

(2.33) 

 
TABLE III 

CORRELATION TEST RESULTS OF INSULIN TYPE AND T2DM OUTPATIENT 
CHARACTERISTICS 

Test Parameters p Value r Value 

Gender and insulin therapy 0.000 0.742 

Age and insulin therapy 0.008 0.565 

Fasting blood glucose and 
insulin therapy 

0.016 -0.365 

2 hours postprandial blood 
glucose and insulin therapy 

0.508 -0.104 

HbA1c value and insulin 
therapy 

0.001 -0.478 

 

B. DISCUSSION 
Patient characteristic is one of the parameters used in the 

selection of drug therapy, including the selection of insulin 
therapy in type 2 diabetes patients. The results showed that age 
and gender have a strong influence on the choice of insulin type. 
The results of Freemantle (2012) showed that the average age 
of insulin therapy was started at age 61 years and was 
dominated by male gender [4]. That results is similar with the 
results that obtained in our study, where age <65 years with 
male gender is a dominant influence factor. The results of the 
correlation test give a positive value indicating that the higher 
the age of the patient, the type of insulin obtained more 
complicated, in this case indicates the combination of therapy. 
The proportion of patients receiving combination insulin is also 
greater. This may be due to the higher chance of insulin 
resistance in men compared to women [5], thus male patients 
need more insulin to obtain more adequate glycemic control [6] 
(NIDDK, 2016). 

Fasting blood sugar and HBA1c values have a moderate 
effect on the type of insulin obtained by the patient. The results 
of the correlation test give a negative value indicating that the 
higher the FBG level of the patient will tend to get a single 
insulin type. This is consistent with the therapeutic guideline for 
type 2 DM patients. Whenever FBG increases, the 
recommended insulin type is a single basal insulin [7]. 
Increased HbA1c values indicate poor glycemic control. 
Patients generally receive insulin when the HbA1c value is 
above 9% and the recommended initial insulin type is basal 
insulin. If basal insulin does not provide adequate control, 
mixed insulin may be given to control both FBG and 2PPBG 
[1]. Two hours postprandial blood glucose values do not have a 
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significant effect on the choice of insulin therapy. This can be 
due to the range of 2PPBG distributed evenly across all types 
of insulin therapy. Based on guidelines for insulin therapy in 
patients with type 2 diabetes, elevated levels of 2PPBG can be 
treated with single insulin using short-acting insulin or fast-
acting insulin [7]. 

IV. CONCLUSION 
The patients’ characteristics had an influence on the choice 

of insulin therapy in type 2 diabetes mellitus outpatients in the 
Denpasar municipality. Age (r = 0,565) and gender (r = 0.742) 
had a strong influence, fasting blood sugar (r = -0.365) and 
HbA1c (r = -0.478) had moderate impact and blood sugar level 
2 hours posstprandial (R = -0.104) has a weak effect on the 
choice of insulin therapy obtained by the patient.  
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