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The intention/ at this time Sj,s' to select and implement a plan

to convert the present decentralized materiel management system to a
form of centralized management prior to occupancy of the new facility

The goals ot any supply system to be implemented in place of the pre§ent
system are to better control quantity, quality, and cost of consumable
supply inventories and to free the limited rursing staﬁf‘fb perform
their 1intended patient care functions. The selection of the system

and the formulation of an appropriate implementation plan must be ap-

proached in a systematic manner to assure accomplishment of these goals.

Problem Statement

The problem was to develop an implementation plan for a central-
ized materiel management system at the U.S. Army MEDDAC, Fort Sill,
Ok Tahoma.

‘ Objectives
.
he objectives of the project were tg#/

e e

1;i/ﬁonduct a comprehens1ve 11terature review of materic)l management
systemsgLJ

2. éﬂﬂentify and describe the present decentralized system,

3.\\6§stinguish and evaluate centralized systems préﬁent&y functioning
in medical facilities,

4."%écommend a centra]%ﬁéd materiel management system that best meets
the needs of nursing and administration in performing the mission

of the U.S. Army MEDDAC, Fort Sill, Oklahoma. ki;%umn (s, ﬂq;»xi‘«;\ \>'l’
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CHAPTER I

INTRODUCTION

Background Information

The Logistics Division of the U.S. Army Medical Department Ac-
tivity (MEDDAC), Fort Si11, Oklahoma, employs a decentralized system
to provide consumable medical and surgical supplies to patient care
areas. In an environment of limited resources, the supply system uti-
lized by the Fort Sil1 MEDDAC must be as effective and efficient as
possible. Two major concerns of the present "reguisition and delivery"
system are (1) the cost of inventory and (2) the use of patient care
personnel as managers of consumable medical and surgical supplies.

The Fort Si11 MEDDAC operates a medium-sized hospital, consist-
ing of 187 short-term, acute care beds and 27 bassinets, with a wide
range of inpatient services, to include imedicine, surgery, pediatrics,
obstetrics and gynecology, and an extensive family practice. The MEDDAC
also provides a full range of primary and emergency care services and a
broad spectrum of ancillary and support services.

The facility was first opened in 1965, and the beneficiary popu-
Tation quickly outgrew the available space and services. Construction
of the new hospital facility is scheduled to begin in August, 1986,
but the building will not be compieted until at least 1991. Included
in the facility plan is a materiel distribution system incorporating

a cart exchange system for consumable medical and surgical supplies.




Criteria

The criteria for assessing the effectiveness of the recommended

system were:

1.

The system must be able to operate effectively with the materiel
distribution center Tlocated off-site 1in Building 4516, which is
across the street from the main hospital.

The system must be able to operate with minimal staffing obtaining
from present MEDDAC resources.

The 1implementation of the system must not decrease the level of
service to any area presently being serviced by Central Materiel
Supply or the Medical Materiel Branch.

The equipment purchased and the system adopted must be able to be
utilized ir the new hospital facility.

An inventory cost savings must be realized.

The nursing staff responsibilities for supply management must be
decreased.

The system operations must only minimally disrupt nursing duties
(as determined by the Chief Nurse).

The system should facilitate greater control over inventories and

supoport the standardization process.

Assumptions

For the purposes of this study, it was assumed that:
No additionai manpower from outside the Fort Siil MEDDAC will be
made available at the time of implementation.

Funds allocated for construction of the new hospital (BLIC F) can




be utilized for equipment acquisition.
3. Base operations support will be available for required renovation
of the building and dinstallation of telephones for the Materiel

Distribution Center (Building 4516).

Limitations
This project was constrained by the following factors:
1. The Materiel Distribution Center will be located off-site from the
main hospital in Building 4516.
2. The only funds available to purchase equipment for the materiel
distribution system are new hospital contruction funds (BLIC F).
Use of BLIC F funds mandates that whatever equipment is purchased

must be utilized in the new facility.

Literature Review

Information on health care materiel management, while Timited,
is comprehensive in its scope. This review addresses the concept of
materiel management, the various systems available, and the way in which
to select and implement a centralized materiel management system suc-

cessfully.

Materiel Management

Materiel management encompasses a myriad of functions, which
include acquisition, processing, distribution, and control of all forms
of materiel. Often these functions are managed by individual hospital

2

departments.] This duplication of effort is expensive. A materiel

manager strives to "contain costs 1in the materials area through the




reduction and better use of personnel, supplies, paperwork, and inven-

tory.“3 This requires management and control of supplies and equipment
from acquisition to disposition throughcut the organization.

Many texts and references are available on materiel management
in industry. Informat‘on on health care materiel management, specifi-
cally in the hospital setting, is more limited as this field is consid-
ered a distinct form of materiel management. Materiel management in
the military is performed by the logistics division. The scope of the
division's authority and responsibility is more Tlimited than in the
private sector.

In 1976, Wilbur J. Balderson, Deputy Chief of the Logistics
Division, Office of the Surgeon General, Department of the Army, re-
marked that military materiel management “"places all healthcare facility
logistics responsibilities in the hands of resident medical logisticians,
freeing patient-care personnel to concentrate on their primary mis-

sions."4 During this same time frame, the Hospital Supply and Services

Division was renamed the Logistics Division. Balderson also denoted
the materiel distribution center as providing a single source of supply
for most 1'tems.5

Housely, in his book Hospital Materiel Management, describes

materiel management in the modern hospital as:

the management and control of goods, services, and equipment from
acquisition to disposition, encompassing the following areas:
-writing and adhering to product specifications;

-procuring all supplies and services through centralized purchasing;
-receiving and accounting for ail suppiies;

~-stocking supplies for "adequate" periods of time only;

-studying and reviewing utilization of the materiel;

-developing and adhering to policies and procedures for product
utilization;




-standardizing and evaluating all products and services;

-processing and reprocessing reusable supplies and materiel;
-distributing all goods and services;

-controlling "unofficial" inventories;

-assuming accountability for capital equipment;

-reviewing and servicing patient care equipment;

-controlling printing and all printed matter, including xerography;
-reviewing and evaluating patient charges; and

-disposing efficignt]y of the waste products of the goods and ser-
vices purchased.

This concept of modern materiel management is actively being
embraced by the military, as evidenced by the recent publication of

Army Regulation 40-61, Medical Logistics Policies and Procedures, dated

April 30, 1986; for example:

Chapter 8
Medical Logistics Services Management in Health Care Activities
Section 1
Overview
8-1. Medical Togistics services

a. In health care facilities, medical Tlogistics functions can
include the following:

(1) The acquisition, receipt, storage, issue, movement, mainte-
nance, repair, and accountability of materiel.

(2) Hospital housekeeping.

(3) Real property repair and maintenance.
(4) Interior decoration.
(5) Construction.
(6) Linen and laundry support.
(7) Waste collection and disposal.
(8) Transportation.
(9) Communications (in conjunction with the adjutant and the plans
nd operations staff).
10) Equipment installation and site preparation.
11) Equipment calibration and certification.
12) Optical fabrication.
b. The Logistics Division will provide these services or coordi-
nate their delivery with the appropriate installation-level support
activity. Whether the Chief of Logistics has operational or staff
responsibility is based on the mission of the facility, the parent
command, and Army policy. MEDDAC [Medical Department activity]
and MEDCEN [medical center] procedures will provide for the accom-
piishment of TJogistics Tunctions. Local procedures will infori
supported activities of how to obtain logistics service.
8-2. Logistics services management programs

a. TSG [The Surgeon General] (DASG-HCL) will develop logistics
programs and systems.




b. Major medical commands and command surgeons will implement
programs as directed by TSG.

c. The Chief of Logistics is responsible for all logistics opera-
tions in the facility and satellite activities to the extent author-
ized by major medical commands and command surgeons.

Section II
Materiel Distribution and Collection Systems
8-3. Overview

a. Materiel Distribution and Collection Systems (MATDACS) are
internal hospital systems designed to increase efficiency and cost
effectiveness in the provision of medical logistics services. New
hospital facilities will be designed with MATDACS. In existing
facilities, MATDACS will be established by activity commanders when
review and analysis clearly indicates that efficiency and cost ef-
fectiveness can be enhanced. MATDACS will operate on a schedule
tailored to the needs of supported activities. MATDACS may be ap-
plicable to other types of health care activities such as dental
clinics, TMCs [troop medical clinics], laboratories, and other ac-
tivities not located within a hospital facility.

b. At activities with automated MATDACS, both procedures and
equipment will be able to adapt to future 1mprovements Provisions
will be made for backup modes of operation in the event automated
support 1is interrupted due to equipment breakdown or power failure.
8-4. MATDACS objectives

a. Provide medical logistics services in the most efficient and
cost-effective manner possible.

b. Enhance patient care by improving the timely availability
and delivery of items required to support health care services.

c. Improve utilization of personnel, relieving medical and nurs-
ing staffs from performance of nonpatient care duties.

d. Reduce operating costs and supply inventories at the user
level.

e. Improve the flow of materiel through--

1) Centralized management of the materiel flcw.
2) Automatic resupply of routine-use items.
3) Direct contact between Togistics personnel and users.
4) Direct delivery to the user level.
f. Provide safe and efficient delivery and recovery of equipment.
8-5. Items eligible for MATDACS
a. The following items are eligible for a MATDACS under the man-
ement and control of the Logistics Division:
1) Medical supplies.
2) Nonmedical supplies.

3) Linen.

4) Waste (contaminated and noncontaminated).
b. Other MATDACS may be in operation in the hospital. under the
management and control of divisions other than the Logistics Divi-
sion. For example, a separate MATDACS may exist for food, operated
by the Food Service Division. The following items may also be de-
livered and collected by an internal hospital system:




Sterile supplies from the central materiel service.
Mail.
Medical records.
Administrative forms.
Flowers.
The items 1in paragraph 8-5b may be processed by a Logistics
D1v151on MATDACS if deemed appropriate by the hospital commander.
If items are assigned to a Logistics Division MATDACS, there must
be strict adherence to the handling procedures, security measures,
and/or environmental control required for all items.

d. The determination of which items will be managed with a MATDACS
may be based on--

(1) Cost impact at the Logistics Division and at user levels.
EZ% Physical plant factors supporting the use of a MATDACS.
3
(4)
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Utilization and staffing of personnel. 7
3*-vage and handling capability at user level.

Distribution is a key function in the materiel management arena.
It affects the performance of the entire program. "For every dollar
spent to purchase an item another dollar 1is spent storing and moving

8 Edward D. Sanderson states that there are five basic distribution

it."
systems in common use in the health care field: (1) the traditional
requisition and delivery system; (2) the method commonly referred to
as "fetch and carry," which is a variation of the traditional system;

(3) the PAR-ievel stockage system; (4) the exchange cart system, which

is actually a form of PAR-level; and (5) the stockless inventory system.9

These systems are each centralized to various degrees.

Centralized materiel management systems place all supply, pro-
cessing, and distribution functions under a central authority and have
proven to be effective, efficient, and less cost1y.]0 They were devel-
oped to bring order to a variety of distribution systems.]] These sys-
tems perform the five integral supply functions of: (1) supply fore-

casting, (2) distribution, (3) supply, (4) control, and (5) patient

charge accounts. ' These functions are Jraphically depicted in Figure 1.
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Fig. 1.

Important Functional Roles Met by Centralized

Materiel Management System

Aspen Systems Corporation, 1978), p.

184.
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Centralized materiel management utilizes a materiel distribution
service (general stores), which allows units of measure (individual
items) rather than units of issue (bulk) to be requisitioned. This
service is staffed by trained Tlogistical personnel to provide a variety
of types of supplies. Centralized materiel management creates structure
for greater control, increased standardization, and improved customer
satisfac‘cion.]3

Kowalski states that supply distribution has key relationships
with other materiel management functions, to include inventory manage-

14 The

ment, warehousing, service levels, and patient supply charges.
materiel distribution center has extensive impact on inventories. In-
ventory management can be successful with accurate monitoring of supply
1evels.]5 If closer managerial attention is provided to inventory con-

trol, considerable cost savings can be achieved.]6 “Unintentional cen-

tral inventory build-up is caused by the lack of an effective system
to maintain economical supply levels and a habit of overbuying to com-

pensate for slow or unreliable system performance."]7 Henning states

that an effective materiel management program can produce substantial
savings not only in central inventories but also in revenues, personnel,

and punr‘chasing.]8

Each type of distribution system has distinct advantages and
disadvantages. The goal of any effective distribution system should
be to get "the right supply to the right place at the right time in

the right quantity."|9




1

Systems Available

Requisition and deljvery system. A requisition and delivery

system requires a great number of steps (see Figure 2) and the handling
of materiel several times by various personnel. The user is responsible
for maintaining adequate levels of supplies in the user area. On a
periodic basis, the user must inventory the supplies in the area and
determine what needs to be ordered. Requisitions are filled out and
submitted to general stores. General stores then fills the order and
brings the supplies to the user area. The user must receive the sup-
plies and store them in the user storage area. The "fetch and carry"
variation of this traditional system requires the user to carry the
requisition to general stores, receive the items, and transport them
back to the user area. If materiel management is centralized to a de-
gree, this system will allow for individual items to be issued from
the materiel distribution center. If not, then the user will receive
bulk quantities of supplies.

This system is a very traditional means of providing supplies
to user areas. Kowalski feels that the advantages of this system are
that it is simple, it incurs 1ittle capital investment, it is a tradi-
tional system, and a feeling of power and control is maintained by the
user. The disadvantages include the fact that, because the system is
controlled by the user, the health care facility is utilizing patient
care providers, who are highly trained, highly skilled, and highly edu-
cated in patient care, to act as supply managers. With this system,
more storage space 1is used, which is cost]y.20 With this system, one

of the last nursing functions to receive attention will be inventorying
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and ardering of supp11es.2]

As a result, supplies tend to be stockpiled
and hcarded at patient care points to preclude interrtptions to patient
care.

This system is more acceptable to the nursing staff because
most nurses are familiar with it. Although they are required to manage
the supplies, which can require extensive periods of time away from
patient care, they perceive a certain sense of control. This highly
decentralized form of materiel management results in a variety of indi-
vidualized supply methods in each user area and extraordinarily high
inventories in user areas, general stores (materiel distribution system
[MDS]), and bulk storage. The requisition and delivery system is con-

sidered primarily a reactive system.

PAR-level stockage system. This system, as described by Housley,

places the management of supplies in the hands of trained logisticians.
Predetermined stockage 1levels are established. On a periodic basis,
supply personnel come to the user area to inventory and replenish sup-
plies to PAR levels. This system utilizes the existing storage shelves,
cabinets, and lockers already in the user area.22

Advantages of the PAR-level stock system center around the fact
that it is more centralized. By establishing appropriate inventory
levels for all supplies, forecasting for demand can be more accurate
and be easily adjusted.23 Inventory management also is enhanced because
bulk issue is not made; rather, actual individual quantities of supplies

are stocked. Because only supplies needed to replenish user stock to

PAR levels are moved to the wards, there is minimum materiel volume

moved through the system.
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A primary advantage of this system is that the responsibility
for maintaining adequate supplies is transferred from the patient care
provider to the materiel manager. This eliminates the need for the
nursing staff to take time away from patient care activities to perform
this function. Another advantage is that implementation of a PAR-level
stockage distribution system requires 1ittle capital investment as the
existing storage devices are utilized. The only equipment cost involved
is the purchase of the transfer carts. The establishment of the mate-
riel distribution center may also be an expense if the MDS is not yet

centralized to that degree.24

An important aspect of this system is
that the two primary functions of inventory and restocking are not per-
formed in a central location under expert supervision but rather are
conducted in the user area. This results in additional trips to the
user areas, causing increased traffic and possibly interfering with
nursing activities.

There are several disadvantages to the PAR-level system of cen-
tralized distribution. Because existing storage devices are utilized,
there is no real reduction in costly storage space requirements. Also,
Kowalski and Tilley both feel that thi$ system is more labor intensivé
because of the maximum personnel movement 1’nvo1ved.25 The workers must
travel twice as many times to the areas--once to inventory and once
to replenish the supplies. Due to the dynamic nature of hospital inven-
tory, this unproductive trip time creates a gap between the time inven-
tory is conducted and the time actual replenishment is accomplished,
which may result in additional trips to the materiel distribution center

to obtain adequate supplies to restock to PAR Tevels. As a result,
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restockage is accomplished much more slowly. On the other hand, Gray,
in his study, reports that, while most experts feel that the PAR-Tevel
system is more labor intensive, in actuality, when time/distance factors
are analyzed to establish actual labor requirements, depending on the
specific facility, this may not be the case.26

Exchange cart system. The exchange cart system is a variation

of the PAR-level distribution system. Under the exchange cart method,
predetermined stockage levels are established in each user area. In-
stead of utilizing existing cabinets and shelves for storage, carts
containiny ine entire user unit inventory of supplies are exchanged
on a pericdic basis.

There are many advantages to the exchange cart system. Kowlaski
states that "the cart cxchange system has been the most popular of all
systems implemented by hospitals in recent years."27 The exchange cart
method is more centralized than the PAR-level system so that inventory-
ing and restocking are accomplished in a central area under supervision.
Materiel management is repsonsible for all aspects of the supplies,
and, consequently, nursing personnel are returned to patient care ac-
tivities.

Inventory management is greatly enhanced. Forecasting abilities
are very exact, and demand can be accurately determined. Inventory
can also be reduced because user stock factors are known. Additionally,
less backup stock is needed in the materiel distribution center and
bulk storage can be reduced. As a result of the excellent forecasting
ability, stock-out rates should also be reduced in conjunction with

the reduction 1in all types of inventory. This system creates an even
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work flow and eliminates the peaks and valleys in demand and requisition.

At the same time that inventories are reduced, the stockage
levels are flexible enough that they can be adjusted as required to
meet the needs of patient care providers. If restock is forgotten,

28 ¢

it is more easily and more quickly replaced with this system.
an area has an extremely high, out of the ordinary usage factor for
a particular time period, it is much simpler and faster to exchange
the cart ahead of schedule than to make several trips to restock a fixed
storage module. In addition, if the MDS is depleted of a certain item,
at least twenty-four hours are available in which to obtain the item
before the carts need to be exchanged again.

An effective exchange cart system allows nursing staff to per-
form their patient care functions without fear of nonavailability of
needed supplies. The staff also know exactly what supplies are avail-
able and when the cart will be exchanged. This is an instantaneous
exchange with 100 percent replenishment. There is no lag time between
the inventory and the restocking. This system gregt]y minimizes the
disruption to patient care activities. The nufsing staff still have
input 1into establishing stockage levels, so they do not lose control
of "their" supplies, which results in greater acceptance and minimizes
the tendency to hoard against the time when the system does not work.29

Information gathering and resultant accountability are greatly
enhanced with this system. In the private sector, patient charge ac-
countability is greatly increased and Tost charges are decreased sig-

30

nificantly. In the military, this translates into improved user

accountability and appropriate charges to cost centers.

L ]
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"Implementing a cart system could reduce inventory stored on
the patient care floors as much as 200%.“3] Because there is a much
smaller inventory in use, there is a greater inventory turnover, pre-
venting a great deal of waste due to spoilage or obsolescence (expired
dated ijtems). Further, quality control is enhanced because items are
checked every time the cart is replenished.

Most experts state that exchange cart systems are less labor
intensive than PAR-level systems. Materiel is handled only once, when
it is placed on the cart, and personnel traffic is minimal. This elimi-
nates expensive, redundant stock handling. While this may be true,
the extent to which the system is labor saving is dependent on the indi-

vidual health care faci11ty.32

Standardization is a very effective means of containing costs.33
In a decentralized system, the myriad of materiel managers creates havoc
with attempts to standardize the type of items utilized in patient care.
A centralized MDS in conjunction with a working standardization commit-
tee provides the degree of control needed to control what supplies are
available for patient care and provides a mechanism to obtain needed
nonstandard items through one central authority.

A convenience of the exchange cart system is that all like items
can be set up on the carts in the same locations. Items are easily
seen and located in this way. They are not hidden, as is often the
case with conventional storage devices. When staff must float to dif-
ferent areas, locating supplies is much easier. Although each area

has requirements for unique needs, the vast majority of supplies can

be Tlocated easily with this system. Storage space requirements are
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reduced and distribution is more controlled because the multiple storage
locations of the PAR-level activity, such as shelving units, closets,
drawers, and cabinets, are replaced by standard carts. Exchange cart
systems save time, paperwork, steps, personnel, inventory, and money.
The system 1is practical, flexible, dependable, and uncomph’cated.35
Many of the advantages and benefits are intangible and cannot be tied
to dollar benefits.

The primary disadvantage of the exchange cart system is the
capital cost of procuring the carts. In addition, space :wus:. be allo-
cated in the materiel distribution center to park the second set of
carts not in use on the wards. There may be costs involved in accommo-
dating the storage of carts in the patient care areas because the carts
are used in lieu of the existing shelves. Depending on the type of
system selected and the facility structure, additional costs may be
involved in modifying the walls to accept the weight of hanging carts.
Another disadvantage of the system is that there is maximum materiel
volume being moved through the system because the carts contain an en-
tire inventory for an activity. This may be viewed as a trade-off for

the minimal personnel traffic involved.

Other options. A fifth method of distributing supplies is the

ctockless purchasing inventory. With this system, a primary vendor is
contracted with by the hospital to - -ovide supplies as needed. This
form of purchasing represents buying supplies for direct utilization
by the respective departments without a duplication or an accumulation
in central stores.36 Direct computer Tlinkups are established and user

areas are replenished directly. Central stores and bulk storage are
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virtually eliminated. This system can be very costly but effective.

Control of materiel management is removed from the hospital. The trade-
off is the elimination of the need for supply storage areas and concerns
about providing supplies. This method of centralized materiel manage-

ment is not applicable to a military health care facility.

Centralized Materiel Masagement

The most popular methods of distribution are the PAR-level and

the exchange cart system.37

These systems are compared in Figure 2,
above. Implementation of a centralized system must be approached in
a systematic manner. Expectations of all staff, especially users, must
be discussed. The support of administration, materiel management, and
nursing are imperative for the system to work.

There was only one reference that refuted the superiority of
centralized over decentralized materiel management. This real-life
example involved a very large health care complex with several Tayers
of supervisors and administrators built into the system. The feeling
at this facility was that the materiel manager was unresponsive and
not knowledgeable enough to meet the needs of the various departments.
A centralized system provides a great deal of control, but it can also
be slower if high levels of communication and cooperation are not pres-
ent. The administration of this hospital chose to decentralize and
provide department heads with the responsibility and the authority to
manage their own supply resources. This move gave each department
greater "control" and did not remove these administrators from any type

of patient care. The decentralization actually saved manpower and was
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much more responsive. From the article, it would appear that the cen-
tralized materiel management system was poorly organized and that the
management staff was not effective.38 An alternative to decentraliza-

tion would have been to reorganize the assets within the department,
hire effective leadership, and, most importantly, establish a mechanism
to facilitate user input, communication, and coordination.

In discussions of centralized materiel management, expectations,
concerns, and needs of all involved personnel are pertinent to effective
planning and management of the system. The nursing staff are the per-
sonnel who actually use the consumable medical and surgical supplies
to provide patient care. James C. Richardson states that, in his ex-
perience in implementing an exchange cart system:

Strong input was sought and given by nursing. This was probably
one of the most important and effective steps in a smooth transition
and implementation. The utmost cooperation was received from nurs-
ing personnel because they were made to understand the advantages
for their department.39

Nursing expectations as delineated by Vicki F. Beahm include
timely and responsive services based on interdisciplinary staffing and
input. Consistent availability of supplies is a primary expectation,
as supplies are a "significant component in the provision of care.”
The nursing staff also expect the MDS to provide knowledgeable resource
people to furnish information on purchasing resources, maintaining a
current cataiogue library, and providing inservice training and continu-
ing education. An important concern of safety can be more efficiently

addressed through recall, quality control and assurance, and currency

of supplies with an effective central materiel distribution system.

Most crucial for nursing is that, "with the advent of primary nursing,
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attention has been refocused on tetal patient care and increasing the
teaching and patient advocacy roles." An MDS can allow patient care
personnel to concentrate their efforts on these roles rather than on
supply functions. Beahm feels that "open dialogue and communication
systems that provide review from all individuals concerned can have
a positive impact on realistic and timely delivery of services, cost
containment and patient safety."40

The logistics division is the actual materiel manager that is
responsible for providing consumable medical and surgical supplies in
the military. Issues which must be addressed in planning and implement-
ing a centralized form of materiel management are hours of operation,
staffing, equipment, actual materiel distribution center, and, most
importantly, level of service to be provided.

To 1imit the number of carts needed and to keep the levels of
inventory as low as possible, exchange cart systems are ideally run
twenty-four hours a day, seven days a week, with the carts being ex-
changed on a dajly basis. This also allows the system to be as re-
sponsive as possible to emergency and nonroutine needs of users. In
establishing an MDS, the logistics division has to evaluate whether
it will be located on- or off-site. Accompanying transportation re-
quirements must also be provided. Actual design of the MDS must accom-
modate parking room for the duplicate carts if an exchange care system
is utilized or storage for transfer carts for a PAR-Tevel system. The
actual setup of the center can facilitate selection of stock and save
time and labor in locating items. Suggestions are made to locate items

by stock number sequence or in like supply c1assification.4]
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When selecting actual carts, if an exchange cart system is se-

lected, the materiel managers must look at 1life expectancy, durability,
aesthetics, safety, ability to keep clean, and ease of maintenance.
Brzezicki states that one should use as few carts as possible. The
carts must be able to hold 145 to 150 line items per cart and a total

of 1,200 total items .42 Housley feels that no more than two carts

should be used per exchange and that they should be covered in storage
and distribution to insure clean, fresh supplies. The larger the cart,
the better.43

The administration must provide complete support to insure

the system works the first time, as the nursing staff may not provide
a second opportunity. The Tlevel of service must remain the same or
improve with implementation of a new distribution system. The comp-
troller must also assess how financial accountability will be enacted.
The primary disadvantage to implementation of a centralized
materiel management system is the perceived loss of control. Anything

new, that is not traditional, will meet with resistance.

Analysis and Selection of a System

The first step in analysis is to evaluate and describe the pres-

ent system. This process involves identifying how the four functions
of supply--(1) acquisition, (2) delivery, (3) utilization, and (4) stor-
age--are accomplished. Once the mechanisms are identified, then actual
physical inventories must be conducted to determine stockage levels

and to establish demand histories for routine, nonroutine, and emergency

supplies. The establishment of the materiel distribution center (MDC)
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is also crucial. The actual mission and services to be provided by
the MDC must be determined. In conjunction with this task is that of
determining equipment needs. The number of exchange or transfer carts
required can be established from the supply throughput computed from
the physical inventories and the demand histories.

Gray has written a four-part series that outlines in great de-
tail how to compare a PAR-level system to an exchange cart system. He
recommends documenting procedures step by step for each system and ap-
plying time and distance standards to determine Tlabor requirements.44
Dundon offers Tlife-cycle costing as the most appropriate method for
comparison.45 The dimportant facts to remember are that no one best
system for all situations exists and that noneconomic, environmental
benefits should be addressed in the analysis.

Kowalski defines environmental factors as those "factors over

and above dollars and cents that will help hospitals decide which is

the best system for them"; for example:

1. The ability to supervise employees who are providing the service
and carrying out the distribution function.

2. The decision as to where the management responsibility and authority
for the inventory management and supply distribution function should
reside.

3. The traffic required in the routes which must be followed.

4. The space requirements for storage, working, and parking.

Overall, Kowalski stresses examining the return on investment.46
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Implementation of a System

The implementation of a system is crucial. There will be no
confidence in the system if the users are not educated and kept aware
of all developments during implementation. Ferrier states that in order
to "minimize resistance to implementation of a new materiel management
system the most effective means is to involve in the planning everyone
who will be affected by the change." Another tool is extensive inser-
vice training of employees prior to implementation. Ferrier also states
that two of the most frequent pitfalls encountered in implementing a
system are (1) resistance to change by some employees and (2) reluctance
to use pilot programs.47

Richardson, in his article "Exchange Carts Really Work," empha-
sizes the need for a pilot program in his Points to Ponder:

1. Do not unilaterally decide on an exchange cart system. Make admin-
istration, nursing, and most departments fully aware of the antici-
pated changes, their advantages and disadvantages, and the way in
which the disadvantages will be solved.

2. Make a timetable and follow it as closely as possible.

3. Use a pilot program to work out any problems before going hospital-
wide. The surest way to fail is to go too far too fast. Take one
step at a time.

4. Pick the area likely to give the best chance for success and use
it for the pilot program.

5. Anticipate and plan. One very dramatic way to fail is to wheel
a bright, shiny, well-filled cart to a floor and find that there

is no place to store it.
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6. Buy a quality cart. A hard-to-transport cart with shelves that
soon start to fall off is not ideal.

7. Do not keep inservice changes a secret from the very people who
are to benefit. A well-stocked cart that appears magically each
morning will be of minimal use if no one knows what to do with it.

8. Remember to be flexible with ideas; every hospital is different
and must be handled so.

9. Use an efficient flow pattern to fill carts. When shelves are prop-
erly set to facilitate cart replenishing, real time can be saved.
With proper planning, cooperation, and implementation, it is possible

to say "Exchange carts really work 1148

Brzezicki reemphasizes the importance of a test site when he
discusses criteria for a test site. When selecting a test site, the
materiel manager should consider the space available for cart storage,
using a patient care area which has a relatively consistent patient

Toad and type and dinsuring that that area has a high degree of nursing

49

skill and cooperation.

Brzezicki also addresses planning for implementation. His first

step is to prepare the MDS. Next, he recommends inventory studies to
determine usage rates, trends, and stockage levels. The third planning
phase 1is to solicit outside suggestions from cart manufacturers as to
types and quantities of equipment, operating policies, setup of carts,
and plans for the MDS. Education plays a big role in planning and

should include inservice training for personnel provided by Togistics
as well as the cart manufacturers. The fifth step is to dispel doubts.

This is crucial for validity and confidence in the system as is providing




26

adequate stockage and good service for nonroutine requests. The final
step is the accounting to document usage and provide charges to the
appropriate user. 99

In addressing the actual implementation and operation of the
exchange cart system, the users are of the utmost importance in deter-
mining stockage levels, assuring acceptance of the system, and making
the system work. "Implementation of any new cart system should include
active nurse input for cart selection, item arrangement and stock levels

n91

based on current use. Implementation of the total concept is what

makes it work. Peggy Ryan lists the following key concepts of imple-

mentation:

1. Good procedures, well thought through, conscientiously followed,
and changed as necessary to establish the continuity essential to
the system, are necessary; continuity is the watchword for the sys-
ten.

2. Interdepartmental rapport establishes and maintains a sense of coop-
eration that facilitates the success of the system.

3. Administrative support for the philosophy of the system is mandatory.

4, Capable, competent personnel who are dedicated to making the system
work are necessary.

5. Budgets adequate to the need for personnel and equipment are needed.

6. Time to plan, to organize, to assess, to evaluate, and to TEACH
is dimperative. If the purpose of the system is to be realized,
teaching must be recognized as one of the most crucial requirements.
Personnel must be given time to develop a decidedly positive ap-

proach to the system; to discuss the concepts which are desired
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and how and who will implement the procedures; and to fully develop
the concepts of cooperation and interdependence.52

Most dimportant is that, once a system is in place and opera-
tional, the benefits of the program must be evaluated and adjustments
carried out as needed to make the system as effective and efficient

53

as possible. Brzezicki recommends initially reviewing supply stand-

ards monthly; as the operation begins to work smoothly, the standards
shouild then be reviewed at least quarter]y.54 Most authors consulted
agreed with the recommendation of a quarterly review, although some
were willing to increase that time to semi-annually. A1l authors man-
dated that patient care personnel play an active role in the review
of supply standards.

Bruce Tilley feels that, in evaluating a system, one must evalu-
ate the impact on cost, labor, employee acceptance, and quality of ser-
vice provided in relation to cost savings rather than only revenues

55 Kowalski also stresses

resulting from increased patient charges.
that, once the system is 1in place, the administration must actually
evaluate the benefits, to include inventory management, warehousing,

m e . . . 6
labor utilization, service levels achieved, and return on 1nvestment.5

Research Methodology

The research methodology involved the following elements:
1. Identifying all functional areas and activities that utilize consum-
able medical and surgical supplies. This was accomplished by uti-
1izing the Uniform Chart of Accounts in the Comptroller Division

to get a 1list of cost centers, then cross-referencing this Tist
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with the Materiel Branch to determine which cost centers actually

use this type of supplies.

Describing the present decentralized supply system for consumable

medical and surgical supplies by identifying resources, staff,

equipment, and space utilized by the system. The components of

the system within each functional area were addressed, to include:

a. Acquisition--the method of obtaining supplies.

b. Delivery--the method of receiving supplies.

c. Storage--the place(s) and the manner in which supplies are
stored.

d. Utilization--the method of supply usage (those supplies used
and volume and frequency of use).

Gaining a thorough and extensive working knowledge of materiel man-

agement systems through literature review, research, and evaluation

of systems presently in operation in Army medical facilities.

Interviewing affected personnel, to include:
a. Chief, Logistics Division

b. Chief, Medical Materiel Branch
c. Comptroller

d. Chief Nurse

e. Hospital Project Officer

f. Wardmasters

g. Head nurses

h. Chief, Clinical Nursing Service
j. Chief, Central Materiel Supply
j. NCOIC, Central Materiel Supply
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k. Deputy Commander for Administration

As part of these interviews, these individuals' perceptions of cen-
tralized materiel management systems based on past experience, re-
search, and problems encountered were discussed. The interviewees'
needs, wants, and desires and the way in which they envisioned the
system would work were identified and suggestions as to proposed
implementation, to include stockage Tlevels and operations, were
solicited.

Collecting as much information as possible on various exchange cart
systems in order to select an exchange cart mode for comparison
with the PAR-level system. This was accomplished by gathering data,
catalogues, and contract prices from as many manufacturers as pos-

sible.

Comparing PAR-level and exchange cart systems. Time and distance
factors were used to compute labor costs, and capital acquisitions
were compared. Cost was one factor in the decision matrix, which
included many noneconomic factors.

Developing a plan for implementation of a centralized materiel

management system in conjunction with the Logistics Division, the

Comptroller, and the Nursing Department.

a. Through Logistics expertise and evaluation by systems already
in use, the necessary renovations to make Building 4516 an ade-
quate MDS site were determined.

b. Through identifying all tasks involved in operation of the MDS,
use time, and distance factors, staffing for initial operation

was determined.
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c. Based on stockage 1levels and volume of supplies, throughput
in the MDS and the user areas to establish equipment needs to
store and transport inventories was identified.

d. Based on consultation with Nursing and Logistics, initial areas
to be serviced and phase-in for additional areas were established.

e. By identifying usage histories and adapting figures based on
Nursing input, stockage levels were established.

8. Writing a proposed standing operating procedure for the materiel
distribution system utilizing all decisions made during analysis
and selecting a centralized materiel management system in conjunc-

tion with working documents at similar facilities.
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CHAPTER II

ANALYSIS

Present System

The Logistics Division of the Fort Sill MEDDAC functions under
a decentralized form of materiel management. This division utilizes
a variation of the requisition and delivery system to perform the pri-
mary function of distribution. The MEDDAC does not have a materiel
distribution center. A1l supplies are dissued in bulk from the medical
supply warehouse.

Under the present system, outlined in Chapter 2 of Fort Sill

MEDDAC Memorandum 40-61, Logistics Policies and Procedures, dated Oc-

tober 1, 1984, nursing personnel in each area must determine the quan-
tity and the type of supplies to be maintained. Supplies on hand must
be inventoried on a periodic basis and requisitions submitted to the
Medical Materiel Branch to receive additional supplies. Standard

stocked items are requisitioned on a prepunched DA Form 2765, which
requires only the quantity, the date, and the signature to be entered.

Standard items which are not stocked require a DA Form 2765-1, Supply
Request. Nonstandard items must be requested on a DA Form 3953, which
is a more dinvolved process and may require extensive research on the
part of the nursing staff. Supplies are delivered to the using activity
by the Medical Materiel Branch warehousemen, usually with a one-day

turnaround time. The nursing staff are responsible for receiving these

34
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items, annotating receipt, and providing proper disposition of the
supplies.

Items are issued in bulk, which is normally sufficient quantity
to supply a patient care area for four to six weeks. This stockage
Tevel 1is far 1in excess of the two-week stockage level recommended by
MEDDAC Memorandum 40-61. Bulk issues and nursing personnel's inability
to devote sufficient attention to materiel management result in sporadic
requisitions that do not support establishment of accurate request
histories, which are necessary to determine which items the Medical
Materiel Branch will stock in the warehouse for routine issue. As
a result of this inability to forecast demand effectively, stockouts
may occur more frequently. This phenomenon fosters hoarding on the
part of the nursing staff in an effort to better provide the primary
mission of patient care and allay the fear of stockouts in the future.
Pilferage is also encouraged due to the excessive levels on hand.
Each patient care area usually has at Teast two if not three to four
storage areas. One area is utilized for storage of bulk items. The
additional areas have duplicate supplies for daily usage and stockage
for patient treatment areas.

This manner of providing consumable supplies does not provide
adequate control of the supply dollars spent by each area. Although
each area (cost center) is given a dollar target for each quarter,
this target includes the purchase of all items with a dollar value
below $1,000, not just consumable medical/surgical supplies. If an
area runs out of an item or funds to purchase that item, personnel

are able to requisition consumable medical and surgical suppiies from
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Central Materiel Supply (CMS) on a routine basis. These requisitions
are charged to CMS, not the user. This is a very poor management prac-
tice because the user is not responsible for supply usage. In addition,
there is a wide array of items which are stocked and issued only as
needed by CMS because of cost, sensitivity, or unit of issue. Because
accountability for the supply target dollars is the responsibility
of the user area, "checkbooks" must be maintained. This task requires
extra training and is a time-consuming, ongoing endeavor.

Another area where the current system is lacking is standardi-
zation. The committee established for this purpose is nonfunctional in
this arena of a myriad of different supply managers. As a result,
costly, nonstandard items are routinely purchased in place of available
standard items. Throughout the hospital, one can find a wide range
of brands and types of items.

The numerous problems with the present system for providing

consumable medical/surgical supplies have resulted in a great deal

of dissatisfaction and discontent. Logistics personnel are eagerly
working at establishment of a materiel distribution service utilizing
either a PAR-level or an exchange cart system endowing the division
with the authority and the responsibility to manage supplies. Nursing
Service managers have the ongoing concern of staff shortages and wish
to relieve patient care personnel of as many administrative type duties
as possible. The Comptroller is seeking tighter controls on supply
doltars and stricter accountability through the use of a centralized

form of materiel management.



37

Proposed System

Before the actual analysis can be conducted to select a cen-
tralized supply distribution system, two fundamental prerequisites
must be fulfilled. Initially, requirements for the materiel distribu-
tion center must be identified. Then, the activities to be serviced
and the various functions to be performed by the MDC must be determined.
Once these requirements have been met, the actual selection of the
system can be accomplished.

On-site visits to various facilities which have materiel dis-
tribution systems functioning can prove very useful in this preliminary
process. For this study, approximately six MEDDACs were contacted
telephonically for information and guidance. Additionally, a civilian
hospital in Lawton, Oklahoma, AMI Southwestern Medical Center, was
personally visited, and the MDS at Fort Leonard Wood, Missouri, was
visited and evaluated by Logistics Division and by administrative and

nursing personnel to obtain all perspectives of the system.

Materiel Distribution Center

Most materiel distribution services Tocate the materiel dis-
tribution center within the main hospital facility. Hospital sﬁace
is at a premium, however, and 1is very expensive. Several health care
facilities have addressed off-site warehousing as an alternative to
using hospital space and have been very successful with the concept.]

The Fort Si11 MEDDAC has no space available within the hospital
proper to allocate for the MDS. The Logistics Division has been author-

ized use of Building 4516, which is located 1,000 feet from the main
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hospital (Reynolds Army Community Hospital) across Hartell Boulevard.
The relationship of the two buildings can be seen in Appendix A. The
building, however, requires renovation and remodeling to accommodate
a materiel distribution service.

The doors of Building 4516 need to be enlarged to accommodate
the carts. A ramp must be installed to allow a truck to back up to
the doors and carts to be rolled directly from the truck into the
building. A short driveway must élso be built to allow the trucks
access to the ramp from the street. A work order for these changes
(Appendix B) has been submitted to the post engineer. Other building
requirements include telephone support, which must be provided by Base
Operations, and the possible need for a handicapped ramp to the side
door for outpatients who are receiving supplies (a present function
of CMS). A counter for issuing these supplies also needs to be con-
structed. A large expense not included in the initial work order is
the fabrication of a wire cage and window covering for security of
needles and syringes. Additional Tighting will be needed to assist
in visual Tocation of items. Building 4516 is a very old World War II
structure which is scheduled for demolition sometime in the future,
and the post engineers are authorized to perform only certain levels
of renovation to this classification of building. In addition, this
building will be only a temporary home for the MDC, as Phase I of the
new hospital includes a distribution center and is scheduled for com-
pletion in 1988. These factors must he taken into consideration when
determining the extent of construction needed to adequately perform

the mission of an MDS.
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The installation of a ramp is necessary. One truck assigned to
the Logistics Division does have a hydraulic Tift, but it is utilized
throughout the MEDDAC. It also has a tendency to break down. Carts
could be pushed across the street, but the time invoived would be ex-
tensive and the condition of carts and supplies following the trips
would be questionable. Lifting individual carts is also a much slower
process than just rolling carts from the building directly onto a truck.

Shelving needed for storage within the facility is also impor-
tant. The initial suggestion was made to utilize prepositioned war
stock food carts (Appendix C) for shelves. This suggestion was made
to allow for quick implementatior of the system and to save money.
The carts could be utilized, but they were not made to hold medical
supplies. The items could not be easily seen, and actually storing
the many sizes and shapes would be extremely difficult. These carts
take up a large amount of space, which is at a premium in this small
building. Accommodating the total number of line items necessary in
sufficient quantities would be extremely difficult if not impossible.
Also, when Building 4516 was visited and inspected, the problem of
unsanitary conditions (Appendix D) became evident. Even with a thor-
ocugh cleaning of the MDC on a daily basis, the shelving in the MDC
would have to be covered or protected in some manner to maintain the
condition of the supplies. The expense of purchasing shelving specifi-
cally for storing supplies %s actually not a problem, however. Con-
struction funds for the new hospital facility (BLIC F) are available

if the shelving system purchased 1is transferred into the Logistics

Division of the new facility.
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Shelving systems were looked at 1in conjunction with the evalu-
ation of exchange cart systems. Both AMI Southwestern Medical Center
and the MDS at Fort Leonard Wood utilize stainless steel wire rack
shelving. The benefits of this type of shelving for static storage
of bulk supplies are that it can easily be wiped off and kept clean
and wire racks allow a great deal of light to reach each shelf level,
increasing visibility and allowing for ease of identification and
selection of items for restocking. Because this type of shelving is
open and metal, light is reflected, which allows for a brighter and
more pleasant environment in which to operate. The shelving used in
various systems has castors or is stationary. From the - :nts which
were made, castors appear to allow for greater flexibility and adaption
within a work area.

Wire shelving from American Pharmaseal was recommended for
the system. This shelving is stainless steel wire rack with castors.
Most important, this company offers the additional feature of ACTIVE-
AISLE, which is space-saving shelving that moves in tracks. This sys-
tem would provide for the best and most efficient use of the available
space in the MDC. The ACTIVE-AISLE track can be utilized in the new
facility, or, if ample space is available, the shelving could be uti-
lized without the track with the purchase of new castors. This company
has provided shelving for several military hospitals, including the
Fort Si11 MEDDAC, with very satisfactory results. Pharmaseal also
has an excellent history of providing support and maintenance and deals
extensively with health care facilities. Covers for this shelving

are available as well.
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Once the selection of shelving was made, the company was con-
tacted, The expertise of 1its representatives was solicited to best
utilize the space available in the MDC. The Pharmaseal representative,
in conjunction with the Administrative Resident, the Chief of CMS,
and the Logistics Division NCOIC, completed the recommended design
for the MDC (Appendix E).

The costs for establishing the MDC are summarized in Table 1
below. These costs are approximate, and they are not relevant to the
comparison of a PAR-level and an exchange cart system, as an MDC is

required for implementation of a centralized materiel management system.

TABLE 1
COST TO ESTABLISH MATERIEL DISTRIBUTION CENTER

Item Cost
Ramps, Doors, & Driveway $14,000
Wire Cage, Window Covering,

Counter, & Lighting 3,000
Telephone Installation 02
Wire Shelving/ACTIVE-AISLE System 20,843

TOTAL $37,843

3Base Operations Support.

Activities Serviced

In planning for the services to be included in the initial
materiel distribution system, the initial step was to identify all of

the present activities provided consumer medical and surgical supplies
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by the Materiel Branch and Central Materiel Supply. These activities
are listed by name and cost-accounting code in Appendix F. The areas
most in need of centralized materiel management are the inpatient wards.
These activities must place all of their energies into the task of
patient care. Their workload 1is crucial to the MEDDAC budget, which
is allocated based on medical care composite units. Nursing is con-
tinually critically short of staff. Therefore, with all of the efforts
devoted to patient care, very little time is spent managing supplies.
As a result, these areas are considerably overstocked and excessive
space is being used to store these supplies. The eight inpatient areas

are listed in Table 2, along with bed capacities and floor locations.

TABLE 2
INPATIENT AREAS OF REYNOLDS ARMY COMMUNITY HOSPITAL

Beds Patient Care Area Floor
12 Medical Intensive Care/Cardiac

Care Unit 5
34 5 West--Medical 5
23 5 East--Pediatric 5
42 4 West--Orthopedics 4
40 3 West--General Surgical 3
30 3 Exst--Obstetrics 3
27 3 East--Newborn Nursery 3
6/6 Surgical Intensive Care Unit/

Recovery Room 2

In conjunction with the inpatient areas, CMS also must be in-

cluded in the initial implementation. Holding cost centers accountable
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for supply usage is imperative to this program. A1l activities must
be provided consumable medical and surgical suppl