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Abstract : Costs of healt care was increased by various factors such as pattems of diseaseand
treatment changed, advance technology used, public demand and global economic changed.
One of the diseases that require a high cost for management is a diabetic and cost increase
when complications arise. The purpose of this study was to determine the effect of counseling
and benefits therapy costs to prevent the possibility of complications in patients with type 2
diabetes. This research was conducted for 3 months involving 24 people with type 2 diabetes
mellitus patients, divided into two groups, counseling and without counseling by inspecting
Blood Sugar Levels, HbA;. and costs of therapy analysis. The study was evaluated by
grouping the patients by sex and age. The result of study were more type 2 diabetes mellitus
female patients (91.67%) than men (8.33%). The cost of therapy in diabetic patients after
given counseling was decline from Rp.49.650 to Rp.17.400. The result of statistical test was
obtained cost of counseling therapy in patients with DM decreased significantly (p <0.05).The
conclusion of these study were patients who given counseling DM decrease the costs. The
provision of counseling affects the cost analysis of therapy in patients with type 2 DM and
with counseling can reduce HbA;. levels in patients with DM type 2 thus preventing the
occurrence of complications.
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Introduction

Recently, the cost of health care is increasing due to factors such as changes in disease and treatment
patterns, the increasing use of advanced technology, the increasing of society demand and global economic
change. On the other hand costs provided for health can not be improved, because the government capability is
very limited. Related to the above, it is necessary to improve the efficiency and use of funds more rationally.
Health economics are as a tool to find a way of increasing efficiency and mobilize the funds that can be used to
help developing special efforts without neglecting the social aspects of the health sector itself.*?

Pharmacoeconomics in this relation has an important role as a description and analysis of the cost of
therapy in a health care system, more specifically, is a study of the process of identifying, measuring and
comparing the costs, risks and benefits of a program, service and therapy as well as the determination of a best
alternative. Pharmacoeconomics evaluation estimates that the price of products or services by one or more
viewpoints.***

DM is a disease that requires a high cost for treatment. Results of research at DrSardjito, the total cost
for managing type 2 diabetes disease ranges between Rp. 208.500 up to Rp. 754.500 per month.*®



Adek Chan /International Journal of ChemTech Research, 2017,10(7): 188-195. 189

DM is a metabolic disease characterized by hyperglycemia; caused by abnormalities of the metabolism
of carbohydrates, fats, and proteins; and can lead to chronic complications such as microvascular,
macrovascular and neuropathic. The method used to determine glucose control in all types of DM are glikat
measurement of hemoglobin (HbA;;). Hemoglobin in normal circumstances does not contain glucose when it
first came out of the bone marrow.When blood glucose levels within the normal range between 70-140 mg%
over the last 2-3 months, the HbA,. test results will show the normal value. HbA, as a single inspection is very
accurate for assessing long-term glycemic status. According Dipiro et.al., (2005) achieved treatment targets if
3-6 months HbA. were < 6.5% - 7.0%.Therapy in the management of type 2 diabetes disease is a groove so that
optimal therapy given that begins with interventions such as education, nutrition and exercise which is likely to
affect the outcome of patients with diabetes mellitus therapy. According WHO in Indonesia will increase from
4.8 million in 2000 and to about 21.3 million in 2030."%*

Research and drug development conducted at the end of the decade provide some information that can
be applied directly to improve patient of DM outcomes. A good and right therapeutic treatment will be very
beneficial for patients, both in terms of health or cure illness, costs, and compliance of patients taking the drug,
especially for patients who have to take medication for a long time, even a lifetime, such as DM disease,
therefore the efficiency and effectiveness of the drugs use and the cost is an important factor considered. %%

One major factor is the failure of a treatment non-adherence to therapy is planned, it is one of the
important efforts to improve patient’s adherence to therapy is counseling and the provision of complete and
accurate information about the therapy. Interest patient education is to provide knowledge and skills to
participate in the patient's treatment.Research shows that patients who have never received education about
diabetes, the risk for major complications increased 4-fold. Counseling in the management of diabetes is very
important because diabetes is a disease that is closely associated with lifestyle. Counseling given to people to
get the optimal management of diabetes. DM management success relies heavily on the cooperation of patients
and their families with health care. Patient compliance to the management program depends heavily on the level
of understanding about the disease. DM patients who have enough knowledge about DM generally can control
their behavior so that achieve a better quality of life.***?*

Some research suggests that the role of pharmacists in the application of health services and
pharmacoeconomics will help improve the achievement of maximum therapy outcomeswith minimum cost, by
involving pharmacists actively in health care related to drug use, will be very useful in the healthcare system,
including lowering overall health care costs by focusing on optimal drug use, avoid or minimize the problems
associated with drug use (Drug Related problems / DRP's), and the achievement of the desired outcomes of
patients that improved quality of life. In addition to the intervention of a pharmacist would have an influence,
either directly or indirectly to cost savings of treatment. The more the number of pharmacists in clinical
practice, the greater the return on investment.”***°

Method

The research methodology used in this research was non-experimental studies and Randomized Control
Trial of researchers and participants knew which treatment was given. Nonrandom sample was taken by
purposive sampling, ie sampling based on certain considerations made by the researcher herself based on the
characteristics or properties of existing populations known in advance.**?

Materials and sources of data in this study were obtained from medical records, details of the cost of
drugs, and interviews with type 2 diabetes mellitus patients.

Selection of patients who met the inclusion criteria obtained by searching medical records, patients
weredivided into two groups: non counseling and counseling. Patients were given a description of the
background, objectives and benefits of the research, willing to participate in the study will receive briefings and
signed informed consent. Data retrieval beginning of the study, at its next meeting, conducted laboratory tests
and questionnaires as a data baseline.In both groups of laboratory examination, covering Glucosilated
hemoglobin (HbA;.), blood glucose levels (KGD) when. Pharmacist counseling was conducted on DM disease,
lifestyle changes, antidiabetic medication (OHO) and strategies to increase patient compliance. Further data
collection endedthe study. Having conducted research for three months, then the patient will do laboratory tests
(HbA¢) back. This data would be compared to baseline.
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The tools used in the study were an ion exchange HPLC for the brand D-10 to measure HbA;. and Easy
touch checking blood sugar levels.

Materials used for HbA,.are as much as 300-500 mL EDTA samples derived from 3 ml of blood and
reagen220-0101, D-10 Hemoglobin Alc reorder pack for 400 tests.

Data analysis

Data analysis was done in two stages: to test the value before and after counseling was conducted using
non-parametric Wilcoxon signed rank test, test sample value after counseling on the control and treatment
performed by Mann Whitney utest method.

Result and Discussion

The overviewvalueof HbA, in Patients with DM Counseling

A total of 12 subjects were observed in this study group who were given counseling there was a
percentage reduction in each patient. The largest decrease on patient no. 8 (41.35%) with initial Hb A, value of
10.4 and a final HbA,. value of 6.1. Followed on patient no.9 (34.28%) initial Hb A, value of 10.5 and a final
HbA,. value of 6.9, while the percentage increasedon patientno. 2 (12.5%) with initial HbA;. value of 6.4 and a
final HbA of 7.2 (Table 1).

Table 1.The percentage of HbA;. in DM patients with counseling

No | Patients Nilai HbA:;: (%) Percentage
Early End
1 Mr. M 6,8 6,2 8,82*
2 Mrs. T 6,4 7,2 12,5%*
3 Mr. Y 6,7 6,3 5,97*
4 Mrs. S 9,4 10,1 7,45**
5 Mrs. Ms 9,1 7,3 19,78*
6 Mrs. | 10,0 7,1 29,00*
7 Mrs. Z 8,1 7,8 3,70*
8 Mrs. M 10,4 6,1 41,35*
9 Mrs. Sr 10,5 6,9 34,28*
10 Mrs. Ml 10,1 8,2 18,81*
11 Mrs. P 12,9 9,2 28,68*
12 Mrs. St 8,4 7,8 7,14*
Explanation:

*) = The percentage of reduction in HbA,. values
**) = The percentage of increase in HbA,. values

Table2.Analisis value of HbAlc in DM patients with counsellingusing Wilcoxon Signed Rank Test

Method.
Nilai HbA1lc akhir — nilai
HbA1c awal
Z -1,726
Asymp. Sig. (2-tailed) 0,084

Based on the HbA,. value in DM patients with counseling, data analysis used the Wilcoxon Signed
Rank Test values obtained by this means meaningfulness = 0,084 counseling does not provide a significant
decrease in HbA,. values (p> 0.05).
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This is due to several factors such as the level of presence of DM patients during counseling> 50%,
non-adherence of patients in carrying out therapeutic diabetic counseling time is short and small sample so it
can not be withdrawn statistically, but counseling is given provide value changes HbA;. meaningful on each
patient (Table. 1).

Counseling is done expected to give knowledge of DM patients against disease so that it can perform
self-carebecause there is a significant relationship between level of self care and HbA, in type 2 DM (Yulianti
et al., 2010). In this case the self care plays an important role in the management of diabetes, especially to
prevent the occurrence of diabetic complications. If complications occur, making the DM disease getting worse
and the cost for treatment even more expensive. Individual businesses can be shown in some of the behaviors
that reflect self-care activities, such as controlling blood sugar, insulin and meal planning, exercise, and
treatment of hypoglycemic.'>*®*"18

However, patients in applying self care there are several obstacles, among others, are very difficult to
apply a healthy diet every day because they only ate what was provided and because of the influence of the
environment, and in elderly patients will find it difficult to do sports activities due to their limited physical
movement.Pharmacists in this case is quite a role to provide services be educating people with diabetes seen in
HbA. reduction in the percentage of each patient even though the majority are not normal HbA,. values (>
6.5%). But this implies that the intervention gave the meaning that is important in managing patients with
diabetes. %2

Some studies assert related to the role of pharmacists in the management of diabetes, among other
research conducted by the Fremantle Diabetes Study (2005) investigated the effects of counseling given for 12
months against vascular risk in type 2 diabetes, the results showed after being given counseling, blood pressure
and glycaemia decreases. Research conducted by Kiel and McCord (2005) evaluated the clinical changes in
patients enrolled in a diabetes management program; the results showed that effective diabetes management
programs improve clinical outcomes.Real increase observed in HbAlc and LDL values and adherence to
prevention. Research conducted by (Arun et al, 2008) in rural India with pharmaceutical care program
effectively improve clinical outcame and Health Related Quality of Life (HRQOL) diabetics. 718223

The benefits of lifestyle interventions in the prevention of type 2 diabetes mellitus; the diet only lowers
the risk of type 2 diabetes by 31%, while physical activity just dropped 46%. The combination of diet and
physical activity lowers the risk by 42%.%%%

Their expected counseling can prevent complications in DM patients with patient adherence to
medication, lifestyle modification and monitoring of blood glucose levels. The United Kingdom Prospective
Diabetes Study (UKPDS) showed each a decrease of 1% in HbA;. (eg from 9 to 8%), will reduce the risk of
complications by 35%, with their educational services gives a good influence on the level of knowledge of
diabetic patients, especially in terms of compliance. In this study, the parameters used for the assessment of
patient compliance is a HbAlc value. HbAlc is a fraction of hemoglobin in the human body that binds to
glucose enzymatically. Poor control of glucose metabolism characterized by blood sugar levels continue to rise
/ hyperglycemia, and in a certain period of time is associated with patient adherence to program management or
the checking of blood sugar levels are elevated HbA, goal.***"*926:27

The role of inspection HbALlc levels necessary to control compliance of treatment and predict the
likelihood of complications of various organs in patients with DM. Blood glucose levels and HbAsbe an
important clue in the management of diabetes. Therefore, blood glucose tests can not be replaced by HbAlc,
but both these examination mutual support to achieve quality control of DM.*"#

HbAlc is very stable in the blood, so that the measurement of HbAlc levels may reflect the levels of
sugar in the blood; HbAlc measurement reflects blood sugar levels up to approximately three months prior to
the examination.'**

Some oral hypoglycemic agents (OHO) can lower HbAlc levels by 0.5-2% depending on how drugs
work, which will largely increase the secretion and sensitivity to insulin. With pharmacological therapy alone
will not succeed in controlling diabetes because the important thing is to change the pattern of life. However, it
should be noted also a variety of side effects, such as hipoglikemiadan patients need to know how to handle
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situations such hypoglycemia, poor HbA;. levels, reflecting the non-compliance of patients in diabetic
therapy.20,21,22,30,31

Picture of the value of HbAlc in Patients with DM Without Counseling

Based onthe percentage of the value of HbA;. in DM patients, without Counseling, also occurs about
percentage decrease and increase. The increasing is highest in patient no. 4 (31.70%) with initial HbA,. value of
8.2 and a final HbA,. value of 10.8. Then the largest decreases in patient no. 6 (29.36%) with HbA . values of
12.6 and a final HbA. value of 8.9. Based on the statistical test obtained by value meaningfulness = 0.126, this
means that without counseling does not provide a significant decrease in HbAlc values (p> 005), (Table 3 and
Table 4). The increase in the value of HbA;. may occur due to non-compliance of patients in therapy, and
patient education background factors that do not know and are not capable of committing self care about DM,
while the decrease in HbA,. value that occurs the possibility of patient compliance in therapy, and capable of
self care.

Table. 3 Percentage value of HbAlc in patients with DM without counseling

No HbA;value Percentage
Pasients Beginning Ending Decrease /
Increase
1 Ny. Z 8,7 7,6 12,64*
2 Tn. Ar 13,1 11,4 12,98*
3 Ny. E 9,8 7,9 19,38*
4 Ny. Az 8,2 10,8 31,70**
5 Ny. As 9,1 8,9 2,19*
6 Ny. R 12,6 8,9 29,36*
7 Ny. H 9,3 7,7 17,20*
8 Ny. Rh 7,9 8,4 6,33**
9 Ny. Am 6,7 6,1 8,95*
10 Ny. Ru 11,5 11,4 0,87*
11 Ny. Sr 6,2 5,9 4,84*
12 Ny. Rs 6,7 7,0 4,48**

*) = The percentage reduction in HbAlc values
**) = Percentage increase in value of HbAlc

Tabel.4 analysis of HbAlc values in patients with DM without counseling using the Wilcoxon Signed
Rank Test

Initial HbA,. value - the value of
HbA,. end
7 -1,530
Asymp. Sig. (2-tailed) 0,126

Comparative overview of DM patients with HbAlc Values Counseling and Without Counseling

Based on the HbAlc value of the two groups were compared between the two groups using statistical
test Mann-Whitney Test, the data obtained is not significant with significance value = 0.260 (Table 5), but the
mean in a larger group counseling (14.13) than without counseling (10.88) (Table 5) this means that with
counseling greater decrease in HbAlc compared with no counseling this possibility after counseling, patient
compliance in therapy and increased knowledge about diabetes so that they can perform self-care of diabetes
disease.
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Table.5 Comparison of statistical values between the two groups were tested with Mann-Whitney Test

Mean
Tanpakonseling 10,88
Konseling 14,13
Asymp. Sig. (2-tailed) 0,260

Overview Cost Therapy Counseling Patients with DM

Based on the data obtained it appears that the cost of therapy in diabetic patient after being given
counseling decline. In counseling patients before the therapy costs no.9 Rp.49.650 and after being given
counseling costs fell to Rp.17.400, followed by counseling patients before the therapy costs no.2 Rp.42.900
after being given counseling costs fell to Rp.14.300. Based on the statistical test obtained by value
meaningfulness = 0.03, thismeansthe cost of their counseling therapy in DM patients decreased significantly (p
<0.05).

Then the cost of therapy for each diabetic patient counseling meetings has decreased the average cost
(Fig.1) .Biaya diabetic patient therapy with counseling.

After doing research on type 2 diabetes panderitadr. Djoelham Hospital Binjai then obtained the
following results
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Figure. 1 Graph the average cost per diabetic patient counseling meetings

Counseling is given to influence the cost of therapy in this disease antidiabetic DM. Counseling is given
in addition to oral hypoglycemic agents (OHO), also delivered on DM and education to lifestyle changes that
control blood sugar levels achieved thus will affect the dose of medication that was given and drug costs
decrease. Whereas in patients without counseling (control) therapy costs fixed dose of medication prescribed
means no change. 333
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Figure.2 Graph the average cost of DM patients without counseling

Based on the data obtained by the cost of therapy in patients with DM without counseling does not
decrease the cost (the cost of therapy remains), appeared at the meeting of 1 to 3 are antidiabetic prescription no
change, it's likely the patient perform therapy in accordance with the knowledge that they know without being
given education thus affecting the cost of therapy (antidiabetic).>3¢37:33°

Conclusion

Based on observations and discussions in this study, it can be concluded that in patients who were given
counseling a decline in the cost of therapy (drug) whereas in patients without counseling there are no changes in
costs, this means the provision of counseling affects the cost analysis of therapy in patients with type 2 diabetes.
counseling can reduce HbAlc levels in patients with type 2 diabetes to prevent complications.
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