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Abstract—Community development elderly is a community managed by the non-government organization (NGO) with obtaining the
funding from several sources involving government, donations and own community. Currently, there are many activities related to
physical fitness for elderly people such as gymnastics, physical leisure activities, and other social activities. Nevertheless, older adults
have many threats of illness that could have appeared suddenly. Thus, it needs a series of activities to prevent the emergence of
disease. This study aims to determine appropriate programs of older adults based on illness complaints through analyzing the
medicine inventory. This study combined ABC and VED analysis of inventory model in supporting healthcare consulting services for
a community development elderly in Indonesia. The application ABC analysis found some item [rom three categories consisting
category A of 33 items, category B of 26 items and Category C of 26 items. Then, VED analysis classification of medicine into seven
items of Vital, 12 items of Essential and 12 items of Desirable. Thus, the result of a healthcare consulting service was obtained that
older adults needed 31 types of medicines. The finding of this study also showed that the high frequency of illness complaints from
older adults related to problems of Neurological, Hypertension, and Musculoskeletal. The implication of this study proved that the
community development elderly must consider providing the priority programs of healthecare consulting services focus on three main
problems of older adults. Further study is suggested to implement safety stock and reorder point for providing medicine inventory.
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many activities related to physical fitness for elderly people
[. INTRODUCTION such as gymnastics, physical leisure activities, and other
social activities. The older adults have many threats of
[Fess that could have appeared suddenly [2]. This occurs
due to many factors including food, weather and the spread
of the developing virus. Thus, older adults required to pay
attention to their health in continuing daily activities. To find
out the solution to the problem, several programs are needed
by an organizer of community development for older adults
in healthcare consulting services.

Ideally, healthcare consulting services is not only in the
form of knowing the illness complaints of older adults but
also it needs to check the health through several
examinations. The blood is one of the leading indicators in
looking at the health condition of patients [3]. Also, the
American Diabetes Association suggests that people over the

Health is a key factor in the quality of life for human in
carrying out their daily activities. They required to pay the
attention in maintaining the physical and spiritual health
without distinction between the age of young and old [1].
Thus, most paramedics suggested doing health counseling to
prevent the occurrence of chronic diseases. Therefore, this
served for gaining knowledge about healthcare and
providing medicine when the physical condition begins to
decline.

There is a community development elderly located in a
village at Indonesia which this community serves as a center
for fostering programs for the elderly. In running the
programs, this community arranges the events related to
maintaining health for older adults. Currently, there are
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age of 45 undergo testing of blood every three years, or more
frequently for those at high risk. Then, there was a study
which recommends the high-risk individuals should have to
do the blood pressure measurement [4]. Furthermore, the
activities of healthcare consulting services also require
medicines and vitamins to prevent the occurrence of disease
for older adults. There are many different types of medicines
which have varying prices that are required in healthcare
consulting services. Healthcare consulting services need
programs to help the older adults with considering the
provision of medicines inventory based on the cost of
expenditure and function of medicines to fulfill the patient’s
requirement.

There was a study adopted the ABC analysis for
managing inventory which it aims to classify the types of
products based on the level of investment absorbed in the
provision of inventory [5]. However, ABC analysis limited
because this model only covers related to financial
classification [6]. In this case study, the management of
community development elderly requires procurement
medicines based on the needs and functions of the medicines.
Moreover, there was research found the inventory model
with adopting VED analysis able to be used to categorize
inventory based on customer needs [7]. Therefore, this
model classified and clustered the products based on the
requirement of customer involving a level of vital, essential
and desira

Indeed, the purpose of this study required to determine
appropriate programs of older adults based on the illness
complaints through combining ABC and VED analysis in
supporting of healthcare consulting services for a
community development elderly in Indonesia. Moreover, the
significance of this study shows that community
development elderly need a strategic recommendation for
their management. It is achieved by minimizing the cost of
procurement medicines and providing appropriate medicines
based on the needs of older adults. Furthermore, the
management is expected to know the illness complaints felt
by older adults. Thus, healthcare consulting services can be
directed based on the needs of older adults in doing
prevention against disease.

II. MATERIAL AND METHOD
A. Material

1) Medicine Inventory for the Elderly

Elderly is a natural process that it not be avoided.
Therefore, this condition is not a disease, but it is a process
that gradually leads to cumulative change. It is caused by the
decrease in body resistance in the face of stimuli from within
and outside the body. Some institutions defined the category
of elderly. WHO stated that the age of 60 years was the age
of the beginning of the elderly [8]. The most of problem
appeared in this age involving losses in hearing and seeing.

Moreover, they were easily infected heart disease, stroke,
chronic respiratory disorders, and cancer. Indonesian
government develops regulations on the welfare of the
elderly with stipulating the age limit of the elderly in
Indonesia is 60 years and above [9]. Determination of age of
the elderly by the government aims to be able to play a role
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in the government’s programs and not burden for the
community.

Illness complaint of elderly is often different from young
adults. Therefore, disease on the elderly is a combination of
abnormalities arising from disease and the aging profff.
Furthermore, there was a study described that this is an age-
related decline in the ability of the cells to maintain the
tissue [10]. Thus, the elderly cannot survive the disease and
repair the damage suffered. To solve this problem, the
Government of Indonesia supports programs related to
empowering older adults. There are several types of health
services to the elderly include five efforts: promotive,
preventive, early diagnosis and treatment, disability
restriction and recovery [11].

The high competition of the health industry encourages
providers to increase their productivity to serve customers.
Currently, many companies produce various types of
medicines with varying prices and different brand. There
was study revealed that the healing of the disease could use
various types of medicines for the patients [12]. Thus, the
price of medicines is challenging to control. Price is one of
the significant determinants of the cost and purchasing
power of medicines because price control aims to ensure the
availability of medicines at all times and affordability for the
patient.

Furthermore, to obtain the right medicine for the
treatment of the patient, it needs supervising from many
parties who have the authority in providing medicine
includes doctors and pharmacists. Nevertheless, they have
limited in managing the medicines in large quantities. Thus,
it needs to implement the inventory models for the case of
medicines to assist in the management to provide service to
the patients based on price control and availability of
medicine.

2) ABC-VED Analysis

The core business of industry is to manage raw materials
to be manufactured into finished goods. In supporting on
managing raw materials and finished products, it required a
strategy in assisting the production process which this
strategy is known as inventory management. Also, inventory
models were used to manage products with the right amount
of time and the right processes [13]. There are many benefits
to implement the application of inventory management [14],
[15]. There was a study found the strategy of inventory can
be used as a buffer in managing the production, so the
manager can prevent a shortage of raw material and control
production process [16]. In addition, the strategy of
inventory also able minimizing the use of labor and capital
resources on manufacturing [17]. However, holding large
amounts of inventory is waste because a lot of capital was
absorbed in the inventory. Then, large amounts of inventory
caused several problems involving fluctuating inventories,
inaccurate forecasts and low utilization of inventories.

There are many inventory models a;il are widely used by
researchers [18], [19] involving ABC (Always Better
Control), VED (Vital, Essential, Desirable), HML (High,
Medium, Low), FSN (Fast, Slow moving and Non-moving)
and SDE (Scarce, Difficult, Easy). 'a:se models are used
for different conditions based on purchasing costs and
storing costs kept as low as possible.




ABC analysis is an application of inventory with
supporting the Pareto diagram. This model manages
inventory based on the type of items from a ]ﬂ] value to a
low value. Morcover, ABC analysis classifics inventory into
three categories including A, B, and C with different values.
Category A described the inventory has a high annual
volume. This category has about 70% of the total value of
inventory although the amount is small. Thus, it must get
earnest attention because it has an impact on the high cost.
Category B has an intermediate value of the annual volume
which represents about 20% of the total value of inventory.
Thus, a moderate inventory control technique is needed.
Category C has a low yearly volume of roughly 10% of the
total value of inventory. Thus only a simple control
technique is required. Moreover, VED analysis able to
manages inventory based on consensus or requirement of the
customer. Also, the application of VED analysis is used in
classifying products carried out based on the level of vital,
essential and desirable.

Furthermore, several studies were using ABC-VED
analysis for managing medical inventory. There was study
adopted ABC-VED anflysis in medical store on their case
[20]. They found that ABC-VED matric analysis system is
an optimal medicine inventqf} management system at a
healthcare setting and able to achieve both times saving and
assured the availability of needed medicine. There was a
study at the al store using this method [21]. They
concluded that scientific inventory management tools need
to apply routinely for the efficient medical store. Thus, most
of the studies revealedffat ABC and VED analysis able to
help the management to identify the categories of medical
need focused managerial control. ABC and VED analysis
succeed to increase productivity and generate income on
medicine  inventory.  This case study  requires
recommendations of healthcare programs for a community
development elderly in Indonesia which this program is
more appropriate whenever done based on the needs of the
older adults. Thus, this study needs to identify illness
complaint of the patient. To know complaints, it is not only
being done by interviewing patients but also it required
health examination.

B. Method

Community development elderly is a community
managed by the non-government organization (NGO) with
obtaining the funding from several sources involving
government, investors and own community. This community
development served to foster older adults. There are many
partnerships involved in this community including
government, medical doctor, nurse, pharmacist, and typical
village. For fostering the programs of community
development elderly, it required supporting from whole
entities related to this activity. To more the detail, entities in
this community development had their respective roles in
mobilizing the program for older adults. A medical doctor
had a responsibility to provide healthcare through
consultation and medical examination. The nurse had a duty
to support the medical doctor in serving the patient. After
older adults consulting with a medical doctor, they were
provided medicines by the pharmacist with offering advice
to patient how to consume the medicines. Then, the
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government and typical village had the duty to organize the
older adults and responsible for the activity. Figure 1 shows
the relevant entities in community development elderly
along with their duties.

Medical Doctos

O

Elderly
People <:|

Crovemnent
Reprsentative Village

Fig 1. Entities in community development elderly

Moreover, this study focused on conducting healthcare
consulting services for elderly people. The data of the older
adults in this village showed that older adults consisting of
six groups of community empowerment. This community
was fostered and empowered by the local community
through volunteer. Also, this community categorized age for
older adults counted age above 60 years. Then, this
community development was expected to serve as well as a
health information center in the form of providing education
to the public and volunteers of healthcare programs.
Healthcare consulting service was done by mobilizing the
volunteers that have been formed to support community
older adults. For more detail, the volunteer obtained
knowledge related to healthcare programs from a medical
doctor, and then they continue to educate the older adults. It
aimed to appoint the person in charge and consistency in
assisting with the healthcare consulting service of older
adults.

This research focused on a case study in a village by
looking at the phenomenon that occurs in public health
services. There was a study revealed that to conduct the
phenomenon in a case study, it can adopt the qualitative
approach [22]. Furthermore, this approach supported
researchers to understand in depth the information and
problems by directly observing an event [23]. Regarding
obtain the detailed problem, it was conducted through the
interviews with the respondents in the case study.

The location of this study was conducted in a village in
Indonesia. Data collection was done by the approach of
Participatory Action Research (PAR). There was a study
described that PAR can effectively interact with respondents
and deeply identify user issues [24]. Furthermore, this
approach explained that researchers were directly involved
in the activities of the community. There were 81 elderlies
with different illness complaints who come on the healthcare
program, and this activity was organized by community
development elderly. Thus, data of participants who attend
this program were processed become research respondents.
Data of illness complaints were obtained from the results of
medical examination by measuring an indicator of blood
pressure, blood glucose, uric acid, and cholesterol. Also, to
obtain in-depth information related to illness complaints of




older adults, it was conducted through a semi-structured
interview [25]. The following process for managing
medicine inventory by combining ABC and VED analysis to
determine illness complaints of older adults can be seen
below:

1) Procurement of medicines: Healthcare consulting
services for older adults require medicines for debriefing in
maintaining their health. Thus, this requires the procurement
of various medicines for the patients. Moreover, the
medicine is obtained from the distribution agent to get the
appropriate price.

2) Application of ABC analysis: Application of ABC
analysis requires to implement because medicines have
varying prices. Thus, it needs to calculate the budget of
medicines expenditure to perform healthcare consulting
services for older adults. ABC analysis can classify the t
of medicines based on the selling price level that consider on
the cumulative cost percentage item A, B, and C, in the form
of 70, 20 and 10%, respectively.

3) Healthcare consulting services: This service is given
to elderly people to identify illness complaints and medical
treatment. The medical team does the examination by
supporting medical tools. Then, they are accompanied by
pharmacists in distributing medicines for older adults.

4) Application of VED analysis: The requirement of
medicines needs to be analyzed to dclcrmincgthc
classification of product required by older ad@®k. VED
analysis is applied based on the classification of Vital (V),
Essential (E) and Desirable (D). As a result, the patient
obtains the medicines that are always needed to maintain the
health of older adults.

5) Combining ABC and VED analysis: ABC and VED
analysis have limitations in its application, so both methods
need to be combined. Combinatory is implemented by
adopting the rule of product approach [26]. As a result, nine
combinafi@s are emerging from ABC, and VED analysis
include AV, BV, CV, AE, BE, CE, AD, BD, and CD.
Furthermore, this combination is proceeded to obtain the
categories in the procurement of medicines. There are three
Blegories medicines involving high priority level or
Category I (AV, BV, CV, AE, AD), Category II or average
level (BE, CE, BD) and Category III or low level ( ;

6) Diagnose disorder: Results of combining ABC and
VED analysis provides the type of medicines needed based
on three categories. These results are analyzed by medical
doctors to identify diseases based on illness complaints by
elderly people.

I1I. RESULTS AND DISCUSSION

A. Results

This case study showed that healthcare consulting service
provided 85 types of medicines that were commonly used by
the public. These medicines were held randomly to
anticipate the complaints of older adults. Furthermore,
several tools were used as i{ffflcators in the health
examination of the older adults including blood pressure,
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blood glucose, uric acid, and cholesterol. Thus, the cost of
healthcare consulting service consists of two items which It
involved the cost of medicine and health examination
(medical tools). The highest cost in this event was on
providing tools in medical check-up around 53% of the total
cost. As consequently, it given the significantly affect for a
program of healthcare consulting service for older adults
because there was a high investment in this activity.

All medicine was classified using ABC analysis before
the program of healthcare consulting service. It served to
cluster the medicines based one three categories of ABC
analysis. Figure 2 shows the results of application ABC
analysis based on three categories using Pareto Diagram.
The application ABC analysis obtained some item from
three categories consisting category A of 33 items, category
B of 26 items and Category C of 26 items. The implication
of this result describes that the type of medicine does not
haJlan insignificant price difference. Therefore, it is caused
by category A, B and C have almost a similar total number
of medicine.

ABC Analysis Pareto Curve
100%
g oo
"g-* & 50%
Z e
0%

Category

Fig 2. Application ABC analysis

Moreover, healthcare consulting service was done at a
village that has authorized by the government. Older adults
were invited through supporting representative village and
volunteers of community development. Then, paramedic
such as a medical doctor, nurse, and the pharmacist was
involved in this event. A series of the event consists of
transfer knowledge about healthcare for a community, health
examination and providing medicine. After one week, the
paramedic communicated with older adults to check the
medicines that were given to ensure satisfied of the patient.

Application of VED analysis was made based on a
medical record. The result of healthcare consulting service
was obtained that the older adults needed 31 types of
medicines. For instance, an older adult needs several
medicines for him/her illness. Then, one box of medicine
consists of some medicine strip in the form of a tablet which
patient will provide one medicine strip. Thus, the amount of
medicine requirement was calculated based on the total
number of medicine strip. These medicines were further
processed adopting VED analysis based on the level of
medicine requirements. It found there was a classification of
medicine consist of 7 items of Vital (V), 12 items of
Essential (E) and 12 items of Desirable (D). Also, the result
of VED analysis found a total number of medicine
requirement for elderly people which it was 223 number of
medicine requirement. For more detail, the category of Vital,
Essential and Desirable consist of 156, 51 and 16 number of




medicine requirement respectively. The result of VED
analysis can be found at Table I which this medicine is
clustered based on elderly people needs.

TABLE 1
LIST OF MEDICINE USING VED ANALYSIS

No Medicine Category VED
1 | Tab. Beneuron

2 ab. Ranitidine 150 mg

3 ﬁ Amlodipine 5 mg

4 | Tab. Renadinac 50 mg Vital (V)
5 | Tab. Ibuprofen 400 mg

6 | Tab. B complex

7 | Tab. Omeprazole 20 mg

8 | Tab. Pyrexin 500 mg

9 | Tab. Alleron 4 mg

10 | Tab. Meloxicam 15 mg

11 | Tab. Allopurinol 100 mg

12 ab. Antasida 200 mg

13 | Tab. Meloxicam 7.5 mg Essential (E)
14 | Tab. Simvastatin 10 mg

15 | Tab. Ambroxol 30 mg

16 | Tab. Captopril 25 mg

17 | Syrup Domperidone 60 ml

18 | Tab. Fargetix 500mg

19 | Tab. Glibenclamide 5 mg

20 | Ointment Betametason 15 g

21 | Tab. Cetirizine 10 mg

22 | Tab. Salbutamol 4 mg

23 | Tab. Samcobion

24 | Powder Salycil 60 g

25 ﬁoconazolc cream Desirable (D)
26 ab. Metformin 500 mg

27 | Tab. Methylprednisolone 4 mg

28 | Tab. Metronidazole 400 mg

29 | Tab. Omegdiar

30 | Tab. Scopma Plus

31 | Syrup Yusimox

The analysis was continued by combining ABC and VED
analysis into the matric to determine illness complaint of
older adults. ABC analysis processed 85 types of medicine,
and VED Analysis found 31 types of medicine. From this
model, it was combined into a matric based on illness
complaint of older adults. Matric combining ABC and VED
analysis provided a new category of A, B and C consist of
45.16%, 35.48%, and 19.35% respectively. Then, a new
category of Vital, Essential and Desirable consist of 22.58%,
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38.71%, and 38.71% respectively. The result of matric
combining ABC and VED analysis can be seen in Table II.

Furthermore, the highest level of combination showed
that the matric of AV have the highest expenditure and was
required by older adults which consisted of 3 types of
medicines involving Beneuron, Amlodipine, and Renadinac.
Metric of BV consisted of 2 types of medicines involving
Ranitidine and B Complex. Matric of CV consisted of 2
types of medicines involving [buprofen and Omeprazole.
Matric of AE consisted of 6 types of medicines involving
Pyrexin, Allopurinol, Antasida, Meloxicam, Simvastatin, and
Fargetix. Matric of AD consisted of 5 types of medicines
involving Cefirizine, Samcobion, Metformin,
Methyiprednisolone, and Yusimox. Also, combinations of
other categories indicated the level of medicine based on the
total expenditure and need of the patient.

Moreover, the result of matric ABC and VED analysis
was grouped into three categories which can be seen in
Table III. Category I was the highest level requirement to
consider which it showed 58.06%. This value can be
concluded that the type of medicine to be a priority to
maintain the health of elderly people. Then, category II was
the average level which it showed 32.26%. Lastly, category
I11 was the lowest level required to consider which it showed
9.68%. Then, it was suggested by the research that the
management more focus and stringent control on Category 1

dicine. The middle management level managed the

ategory II and Category III.

Medicines in category I was diagnosed by the medical
team to determine the classiffftion of disease or illness
complaint. Table IV showed a combination of ABC and
VED analysis able to classify the types of illness complaint
of older adults.

B. Dis jon

The purpose of this study is to determine appropriate
programs of older adults based on illness complaints through
analyzing the medicine inventory. The result shows that the
matric of combination ABC and VED analysis is able to
classify the types of medicine based on the requirement of
the older adults in term of cost expenditure of medicine and
needs of medicine.

The result of the diagnose disorder in this study indicate
that there are several diseases often appear for older adults.
As a result, this is the main priority to be overcome soon.
The organizer of community development elderly can
prepare programs for empowering the elderly. Furthermore,
this study provides the benefits in the form of appropriate
medicine selection in the healthcare consulting service. Thus,
the management can minimize the cost of medicine
procurement because it is provided based on illness
complaints of older adults. The organizer of community
development also able to inform this result to paramedics
such as doctors, pharmacists, and nurses to provide health
services to provide better service and give satisfaction for
elderly patients. Also, policymakers can play more active in
servicing to overcome the elderly problems through several
programs and funding more measured based on the results of
this study




TABLEII @)
MATRIC COMBINING ABC AND ANALYSIS
v E D
Category = — Total no. of %
’ o. of 0. 0 No. of medicine *
Combining medicine Combining medicine Combining e it
A AV 3 AE 6 AD 5 14 45.16
B BV 2 BE 3 BD 4 11 3548
C cv 2 CE 1 CD 3 6 19.35
Total 7 12 12 31
G0 22.58 38.71 38.71 100
TABLE I
CATEGORY OF COMBINING ABC-VED ANALYSIS
No Category of Item %o
me-;pm:
1 AV,BV,CV, AE, AD 58.06
2 11 BE, CE., BD 32.26
3 I CD 9.68
Total 100
TABLEIV
LIST OF DIAGNOSING THE DISORDER
No ABC-VED Problem Frequently
1 Neurological problems
2 AV Hypertension problems Very High
3 Musculoskeletal problems
4 BV Gastric problems High
5 Ccv Viral fever problems Medium
6 Hyperuricemia problems
7 AE Hyperlipidemia problems Moderate
8 Dental problems
9 Allergy problems
AD Low
10 Anemia problems
11 * Other problems Very Low
The volunteer will run programs for community Moreover, management of community development

development elderly. The concept of this research is to
empower volunteers who are directly involved in a series of
activities. This begins from the event of healthcare
consulting service which volunteers participate in assisting
the whole activities such as directing and accompanying
older adults in health examinations. As a result, volunteers
can directly listen to the directions from the medical doctor
when the activity of consultation is in progress. Furthermore,
the result of this research is submitted to the management of
community development elderly to be followed up into the
proposed programs. Then, the volunteer will be re-involved
in a briefing to know the illness complaints that are often
experienced by older adults.
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elderly can arrange programs together with volunteers in
healthcare for older adults. Thus, the activities are
undertaken by community development on target and by the
needs of the elderly. Indeed, the role of volunteers in
supporting community development of older adults is
needed. The implications of this research can be
implemented directly to the end user or older adults.

Several studies using ABC analysis which i1s implemented
only focusing on managing inventory based on analysis of
cost expenditure of product [27]. Then, VED analysis only
considers managing inventory based on the requirement of
the customer. Several studies integrated both of th Most
of the result succeed to classify the medicines for efficient




Flnagement of the pharmacy stores [28]. Thus, they adopted
LBC-VED matric analysis to cluster the medicine requiring
or optimal use of funds and avoid out-of-stock situations in
the medical stores. Nevertheless, the limited study showed
that most of the studies consider profit orientation from the
provider of medicine. Managing medicine inventory must
give an impact for the patient not only classify the cost of the
product but also provide education and knowledge for the
patient to increase awareness about their health.

This study contributes to determining to the diagnose of
the disorder based on medicine that consumed by the patient
through combining ABC and VED analysis. There are three
main categories from diagnosing the disorder. This study
recommends that the management of community
development elderly must focus on medicine of category I to
prevent the disecase and provide stringent control on its
expenses. Moreover, older adults have a limitation on access
the medicine because they are bordered by several factors
such as lack of knowledge related to medicine and high,
different cost of medicine. To help the older adults, it needs
to provide the programs for community development to
provide the recommendation on empowerment the public in
healthcare consulting service through this method. This
study shows that combining ABC and VED analysis proven
beneficial to propose a new function of the inventory model.
Furthermore, this modification is required to overcome the
problem of community development elderly according to the
case study.

IV. CONCLUSION

Model Inventory of combination ABC and VED analysis
can determine the primary disorder of seniors through
managing medicine inventory based on their illness
complaint. Thus, the results of this study are used as the
recommendations for the management of community
development elderly in Indonesia by preparing programs of
healthcare consulting service based on the requirement of the
older adults. For its implementation, it can be done by
programs related to providing education and prevention
ainst the disease. Finally, this case study requires an
application of medicine inventory tools for effective and
efficient management of the community development elderly,
efficient priority setting, decision making in purchase and
distribution of medicine and stringent supervision on
medicines belonging to essential categories.

This study only conducts a community within one area in
Indonesia. Thus, it limited to generate finding because
illness complaint of older adults depends on their lifestyle
and disease that could be appeared suddenly. Further
research is suggested to cooperate with the government such
as Public Hospital and Clinic to obtain record illness
complaint of seniors. Thus, it is easy to control the illness
complaint and provide its medicine for the community. Also,
for further theoretical study, it is advisable to calculate the
safety stock of medicine to prevent a shortage of medicine
for community development. Moreover, it also recommends
calculating the re-order point to evaluate the accuracy of
forecast demand for medicines and the purchase of a
predetermined amount of replenishment medicine inventory.
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