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SUMMARY

Problem

Achieving the objectives expressed in Operational Maneuver From the Sea (OMFTS)
requires preparation for increased operational tempos that will permit rapid progress from
ship to objective (1). Matching the increasing speed and mobility of assault forces
requires the development of flexible, modular, and rapidly deployable Authorized
Medical Allowance Lists (AMALSs). Accomplishing this objective requires reducing the
logistical footprint of the forward medical units without compromising the quality of
clinical care.

Objective

The primary objective of the present study is to develop a model of the forward medical
supply stream that links specific clinical requirements to individual medical treatment
items. This process produces an audit trail for each item in the Marine Corps supply
system. The audit trail provides medical planners and logisticians with a management
tool for maintaining and updating supplies linking the AMAL materiel with Marine
Corps specific requirements. In the present paper, scenario-specific requirements are also
used to determine the optimal medical configuration necessary to support the Shock
Surgical Team/Triage (SST) and Acute Care Ward functions of a Marine Corps Surgical
Company.

Approach

One hundred twenty five clinical Subject Matter Experts (SMEs) with operational
experience participated in the development of treatment profiles for the 319 Defense
Medical Standardization Board (DMSB) Patient Conditions (PCs) (7). The PCs reflected
the range of injuries, diseases and non-battle injuries known to occur in theater. From the
treatment profiles, the specific medical tasks performed forward for each PC were
identified. Then, the SMEs assigned the medical consumables and equipment to each task
and its associated PC, establishing a clinical requirement for each piece of materiel. Once
clinical requirements had been established, a patient generating model, PATGEN (9), was
used to project the frequency of PCs likely to occur in a Major Regional Contingency
(MRC). The casualty load projected by PATGEN, which reflects the number of each PC
occurring, was then used as the input to a computer program that calculated the number
of tasks needed to effectively treat the casualty load and the medical supplies required to
perform the tasks. The supplies necessary to treat the casualty load were then organized
into the proposed SST and Ward care AMALs.
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Results

The two proposed AMAL blocks were compared to those currently used by operational
forces. An examination of the results, shown in the table below, revealed significant
reductions in the cube and weight for each of the AMALs. Furthermore, clinical
capability was enhanced by the introduction of items that increased the number of
treatment options available to medical providers in both the SST and the Acute Care
Ward. An increased level of standardization was also achieved in the current study by
incorporating tri-service approved materiel identified by the Defense Medical
Standardization Board.

Percent Reductions in the Proposed AMALSs when Compared to the Current AMALSs

Number of Items Weight Cubic Volume
SS’I: -631 -23.2% -31.9% -41.2%
Equipment
SST - 632 -11.3% -26.4% -14.1%
Consumables ‘
Warfl -633 -19.4% -11.2% -14.3%
Equipment
Ward - 634 -10.0% -20.7% -36.2%
Consumables
Conclusion

Using the NHRC model has demonstrated that significant reductions in the logistical
burden carried by Marine Corps forces can be achieved by modeling the clinically
relevant elements of the theater of operations. The supply requirements for the delivery of
medical care in far-forward medical areas have all been linked to the medical tasks
requiring them. Supplies for these areas have been configured that reflect reductions in
the weight and cube, without compromising the quality of care rendered.

This model can also be useful in determining the specific supply configurations for other
missions and objectives. It is recommended that this model be used to identify supply
requirements for the Marine Corps' Shock Trauma Platoon. Further, this model would
also be useful in determining the appropriate type and number of supply items required
for the delivery of sick call medical care. As Marine Corps doctrine requires more
mobile, modular flexible and deployable medical systems, the NHRC model can be used
in the configuration of medical supplies needed to achieve the objectives of a wide range
of scenarios.
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Using a Model of Clinical Events to Determine Supply
Requirements for Marine Corps Shock Surgical Team/Triage (SST)
and Acute Care Ward Units

INTRODUCTION

The nature of the U.S. Marine Corps mission is changing. The Marine Corps, as
expressed in Operational Maneuver From the Sea (OMFTS), is evolving into a rapid
reaction force, with a sea-based operational station that will allow rapid progress from
ship to objective with no large or lengthy buildup on shore (1). Under the OMFTS
concept, the tempo is expected to increase, making casualty triage and patient
stabilization more difficult. Marine units are likely to be highly dispersed and very
mobile, therefore casualties may occur in scattered pockets. These conditions will require
medical support teams to be farther apart and rapidly deployable and their medical
resources to be lighter, modular, and more flexible.

Moving units rapidly and effectively requires streamlining operations to improve
responsiveness. This requirement to operate at a fast, fluid pace in these complex
environments places unusual demands on medical responders in the field (2,3). Trauma in
remote areas constitutes a complex process that must be carried out under fast-paced
operations which are further complicated by inadequate patient histories, diagnostic tools,
and logistic support. Timely and appropriate treatment may significantly improve the
outcome of these casualties. For resuscitative emergencies that cannot wait for
transportation to the rear, more sophisticated resources may be needed. Surgical units,
however, must be small enough to perform abbreviated, staged surgical procedures in
forward areas to accommodate today’s operational requirements for greater battlefield
mobility.

Matching the speed and mobility of assault forces requires the development of flexible,
modular, and efficient Authorized Medical Allowance Lists (AMALS). Mission-specific
standards of care and clinical requirements for the items pushed forward must be
established so that only those items required to achieve the standards of care are
transported. Accomplishing this objective requires reducing the logistical footprint of the
forward resuscitative surgical function, without compromising the quality of clinical care
rendered by the forward forces.

The Naval Health Research Center (NHRC) evaluated several Marine Corps supply
blocks (laboratory, X-ray, Battalion Aid Station) and achieved significant reductions in
materiel requirements by modeling the clinically relevant elements of the theater of
operations. Only those items with an identified clinical requirement are included in the
supply stream (4,5). Recently, an examination of the Operating Room AMALSs was
completed. The treatment profiles of 319 Patient Conditions (PCs) were examined.




Seventy-two PCs were identified as potential forward surgical candidates. Casualty
projections were calculated for each surgical PC, and the supplies necessary to stabilize
and resuscitate those PCs were generated. When compared with the current AMAL
configurations, the proposed configuration achieved reductions in number of items,
weight, and cube for both the equipment and consumable AMALSs 6).

This model of the supply stream that links specific clinical requirements to individual
medical treatment items was used in the present study to examine the Shock Surgical
Team/Triage (SST) and the Acute Care ward AMALs. These areas are configured to
render general surgical support (i.e., pre- and post-operative clinical functions). With the
knowledge gained from evaluating the Operating Room AMALs, the clinical
requirements for each supply item in the SST and Ward areas were established. Scenario-
specific characteristics were used to generate the supply estimates for these two surgical
support areas. Standardization of supply items among the SST and Ward care areas was
addressed.

During reviews of the model and results obtained for Laboratory and X-ray supplies,
Headquarters, Marine Corps (HQMC), Marine Corps Systems Command
(MARCORSYSCOM), and the Defense Medical Standardization Board (DMSB) have
voiced support for this approach. Consequently, MARCORSYSCOM AMAL program
management and the Naval Medical Logistics Command, have worked diligently to
incorporate changes generated using this approach into the AMAL lists. Further, the
DMSB is using these reconfigured AMAL lists as a baseline to build a joint medical
supply database. It is hoped that through continued cooperation substantial improvement
in the AMALS can be achieved.

METHOD

The NHRC model was designed to interface with the Echelons III and IV Deployable
Medical Systems (DEPMEDS) model (7). The DEPMEDS model, which consists of
databases arranged in a relational structure called the “Time, Task, Treater” files, was
developed to standardize medical materiel and to assemble it into sets so that each of the
services could configure medical facilities according to its own unique requirements. The
data in the DEPMEDS model are based on treatment protocols for 319 PCs, with each PC
labeled with a short description and a number between 1 and 350. These PCs represent a
grouping of closely related diagnoses, which are considered representative of the injuries
expected to occur in theater (8). To build upon this existing standard, the structural
characteristics of the Echelon I and Il NHRC databases are compatible with those of the
- DEPMEDS Time, Task, Treater files.

Data Collection
Participants. One hundred twenty five medical clinicians experienced in combat casualty

care participated in the study. These Subject Matter Experts (SMEs) were drawn from 20
Navy/Marine Corps commands (Table 1). The medical specialties within this group of




SMEs consisted of 49 physicians, surgeons and anesthesiologists, 6 physician’s
assistants, 1 pharmacist, 5 nurse anesthetists, 10 general care nurses, 18 surgical
technicians, 13 laboratory and x-ray technicians and 23 Fleet Marine Force Corpsmen.
Most SMEs had theater operational experience administering combat casualty care in the -
forward areas. The remaining SMEs had gained experience with the medical materiel
under investigation through combat training exercises.

Table 1
Subject Matter Expert Command Representation

1* Medical Battalion Naval Medical Logistics Command
Camp Pendleton, CA Ft. Detrick, VA

2" Medical Battalion 1* Medical Logistics Command
Camp Lejeune, NC Camp Pendleton, CA

4™ Medical Battalion 2"'Medical Logistics Command
San Diego, CA Camp Lejeune, NC

1¥ Force Service Support Group Marine Corps Combat Development
Camp Pendleton, CA Command, Quantico, VA

2" Force Service Support Group Marine Corps Systems Command
Camp Lejeune, NC Quantico, VA

3" Force Service Support Group Naval Hospital

Okinawa, Japan Camp Pendleton, CA

1* Marine Expeditionary Force Naval Hospital

Camp Pendleton, CA Camp Lejeune, NC

2" Marine Expeditionary Force Navy Medical Center

Okinawa, Japan Twentynine Palms, CA

Division Surgeon’s Office Navy Medical Center

Camp Pendleton, CA San Diego, CA

Marine Force Pacific MARFORPAC)
Camp Smith, HI

Naval School of Health Sciences
San Diego, CA

Procedures. The 350 DEPMEDS PCs form the core around which the NHRC Echelon I
and I medical supply model was developed (see Appendix A for a complete list). The
medical tasks required to treat these PCs at the three levels of care under investigation
(Echelon Ia-Battlefield, Echelon Ib-Battalion Aid Station, and Echelon II-Surgical
Company) were identified.' This process produced a preliminary step-by-step treatment
protocol for each PC.

The next phase in development of the model required SMEs experienced in Marine Corps
Echelon I and II medical care to (a) validate the treatment tasks and their assignments to
the PCs, and (b) identify the appropriate consumable and equipment stream for each of

! Preliminary identification of the required tasks was conducted with support from the Army Medical
Doctrine Development Center (AMEDD), Ft. Sam Houston, TX.




the tasks. To achieve this objective, surveys were constructed for each of the PCs and
mailed to SMEs with operational field medical experience. The surveys returned were
analyzed, and the PC-Task-Supply profiles modified>.

The final step in assembling the major components of the model was to subject the PC-
Task-Supply profiles to rigorous review by panels of clinical SMEs. The primary purpose
of these panels was to validate the data gathered to ensure they reflected current Marine
Corps medical doctrine and were representative of medical practice in an operational
environment. Participants from the commands listed in Table 1 were contacted again and
asked to participate in the panels. Each panel reviewed a portion of the model that best
reflected the medical specialties of the panel members. For example, the composition of
the clinical panels examining medical task-supply profiles for the Acute Care ward
consisted primarily of nurses and surgeons. Once the clinical panels had completed their
review of the PC-Task-Supply profiles, the model was ready to be used to project the
medical supply requirements for specific operational scenarios.

Projecting Medical Supply Requirements

Medical supply estimates were projected for four AMAL blocks. These were the Shock
Surgical Team/Triage (SST) equipment AMAL 631, the SST consumable AMAL 632,
the Acute Care ward equipment AMAL 633, and the Acute Care ward consumable
AMAL 634.

SST and Acute Care Ward AMAL functions. The SST equipment AMAL contains
reusable materiel required to establish a shock surgical team or triage to support the
receipt, resuscitation, and sorting of major casualties. The items in this block consist of
medical instrumentation necessary to support two emergency medicine physicians and
their staff of 29 physician’s assistants, nurses, and corpsmen. Because this block consists
of reusable materiel, it is designed to support an SST for an extended period of time.

The SST consumable AMAL is composed of single-use supplies required to receive,
resuscitate, and sort 100 seriously wounded casualties. Because the materiel in this block
is primarily disposable, it must be continually reordered to replenish supplies.

Items in the Acute Care ward equipment AMAL are reusable materiel required to
establish a 20 bed unit providing care for both patients who can be returned to duty
within the doctrinally defined time period and for post-operative casualties awaiting
medical evacuation. The items in this block consist of medical instrumentation necessary
to support two family practice physicians and their staff of 19 nurses and corpsmen.

2 A more exhaustive description of the survey methodology can be found in Galarneau, Mahoney,
Konoske, & Emens-Hesslink (1997) (5)




The Acute Care ward consumable AMAL is primarily composed of single-use items and
is designed to provide ward support for 100 patient days. Because the items in this block
are primarily disposable, they must be continually reordered to replenish supplies.

The AMAL blocks produced by the model in the current study were configured to
achieve the same objectives as these four current Marine Corps blocks of equipment and
consumable materiel.

Projecting equipment item requirements. Obtaining equipment estimates for the SST
and Acute Care AMALs required that the clinical requirement for each item be
established. This process was accomplished by linking each item considered for inclusion
in the AMAL 631 and 633 to a known medical task to be conducted in either the SST or
the Acute Care ward. Medical care items that could not be successfully related to an SST
or Ward care task were eliminated from further consideration. Once each item in the two
proposed equipment AMALs was identified, the amount of each item to be stocked was
determined. For the SST, this was accomplished by matching item quantity with the
requirement that the SST equipment block support two emergency medicine physicians
and staff in an 8-patient shelter with overload capacity for mass casualty events. For the
Acute Care ward, this was accomplished by matching item quantity with the requirement
that the ward block support two family practice physicians and staff in a 10 medical bed,
10 post-surgical bed recovery unit.

Projecting consumable item requirements. As with the two equipment blocks,
identifying the appropriate items to stock in both the SST and Ward consumable AMALSs
required that the clinical requirement for each item be established. Again, this was
accomplished by ensuring that each consumable item had a clinical link to a known
medical task to be conducted in either the SST or the Acute Care ward. Calculating the
amount of each consumable item to stock, however, was accomplished differently than it
was with the equipment blocks. Because consumable items are by definition patient
driven, the amount of each required is highly dependent upon the characteristics of the
patient stream. Therefore, advanced knowledge of casualty characteristics would allow
for the configuration of a supply stream that is uniquely tailored to the number and type
of casualties anticipated. In the present study, the types of PCs expected in theater were
identified. The specific medical tasks associated with the care of each of these PCs at
Echelon II were assigned as were the supplies needed to administer those tasks.
Knowledge of the tasks and supplies required to treat each of the PCs provides sufficient
data to project an optimum supply stream when the number of each PC anticipated is
projected.

The Army’s patient-generating model, PATGEN (U.S. Army Medical Department and
School) (9), was used to obtain the projected number of PCs from which to estimate
supply requirements. This model employs user-defined input, such as geographical
location, battle intensity, troop mix, and rate of build-up, to project both the number of
anticipated casualties and the distribution of PCs at each echelon of care from Ia through
V. To project the appropriate supply mix for the maritime prepositioned force, two




separate runs of the PATGEN model were performed. One run produced the PC
 distribution for Major Regional Contingency (MRC) East and the second for MRC West.
Both runs projected the casualty PC profiles for the first 60 days of a worst-case scenario
conflict.

Examination of the distribution of PCs from both of the MRCs showed differences in the
PC profiles. The differences in the number of PCs expected to present at a Surgical
Company were particularly acute in the category of extremity and multiple injury
wounds. To assure that the Maritime Preposition Force war reserve AMALs were
adequately configured to support any anticipated contingency, modifications were made
in the patient stream before loading it into the NHRC model. The objective of the
modifications was to combine the anticipated casualty rates such that a single patient
stream representative of both MRCs resulted. This was accomplished by examining each
of the PCs and selecting the rate from the MRC with the highest frequency of occurrence.

The total sum of casualties presenting at the SST was calculated, resulting in 5,873 cases.
This figure was lower than the 7,200 cases for which medical planners prepare. To ensure
that the medical supplies produced by the NHRC model were tailored to the planned
7,200, each PC’s casualty frequency was multiplied by a factor of 1.23 (7,200/5,873). In
this way the likelihood of each PC presenting at the SST was equivalent for both casualty
totals.

The total number of casualties presenting at the Ward was also calculated, resulting in a
total of 11,886 patient days. Medical planners prepare for 11,700 patient days. Loading
the higher number into the model would result in an insignificant overestimate of supply
requirements. For this reason this number was used in all remaining calculations.

RESULTS AND DISCUSSION

SST and Ward PC Candidates

SMEs were provided criteria to apply in their determination of which PCs would be
considered for treatment at either the SST or Acute Care ward. To qualify as a potential
candidate for the SST, the SMEs were instructed to select only those PCs representing
patients that were either seriously injured or experiencing a life-threatening event, such as
anaphylaxis or myocardial infarction. PCs that required X-ray or laboratory diagnostic
evaluation to determine whether to evacuate or to return to duty were also included. To
qualify as a Ward candidate, SMEs were instructed to select only those PCs that
represented patients that were either post-operative, awaiting medical evacuation, or that
had a potential recovery time of less than 72 hours, such as superficial burns, sprain and
strains, and minor surgical procedures. Based upon these criteria, the SMEs identified
236 potential SST candidates and 147 potential ward candidates. The list of these PCs is
shown in Appendix A.




SST and Ward Care Tasks

A treatment profile that reflected the range of clinical care expected to be administered to
casualties was developed by the SMEs for each of the SST and Ward PC candidates. An
examination of each of these profiles revealed that the SMEs had identified 75 clinical
tasks to be conducted in the SST and 56 tasks in the Acute Care ward (Table 2). The
number of times a task was expected to be performed and the percentage of patients likely
to receive the tasks were also estimated, where appropriate. For example, SMEs
identified tasks that would likely be conducted once per patient, such as Task Z014, Insert
Endo-tracheal Tube and other tasks, such as Task 024, Measure Vital Signs, which could
be conducted multiple times during a clinical encounter. Furthermore, some tasks were
best represented with a probability of occurrence because the treatment profiles contained
clinical options that would not be uniformly applied. For example, SMEs did not always
recommend that 100% of patients presenting with certain respiratory difficulties receive
Task 007, Emergency Cricothyroidotomy. Rather, they assigned a probability that this
clinical option would be taken in a certain percentage of cases. Using this approach, the
NHRC model is better able to optimize supply projections.

Table 2
Medical Tasks Performed in the SST and Acute Care Ward

SST |Ward| Task Number & Description SST (Ward|Task Number & Description
v 001 Triage v v 125 Sponge/Hyperthermia Treatment
v v 002 Assessment & Eval of Patient Status  |v/ v 126 Seizure Care/Precautions
v |v 006 Establish Adequate Airway v 127 Patient Restraint (Gauze, Mitts, Ties)
v 007 Emergency Cricothyroidotomy 4 v 128 Patient Restraint 4-Point Leather
vV (v 010 Neurological Assessment v v 145 Administer Appropriate Medication
v 011 Stabilize Cervical v v 148 Obtain Specimen for Lab Analysis
v |V 017 Suction (Oral/Trach/Endo) v v 149 Blood Drawing Venous
v 019 Emergency Control of Hemorrhage  |v/ v 191 Give a Bedpan
v |v 022 O, Administration Setup 4 v 192 Give a Urinal
v |V 024 Vital Signs v 197 Patient Charting & Paperwork
v v 025 Cardiac Monitor/Defibrillation v 201 Preparation of Patient Area
v 030 Electronic Patient Monitoring v 202 Admit New Patient to Ward
v 032 Set Up Pulse Oximeter v 221 Pericardiocentesis
v v 035 Arterial Puncture v 242 Bladder Irrigation Continuous
v 044 Set Up Drainage Bottles/Pleurevac (%4 v 244 Hemacult Test — Feces/Emesis/Gastric
v v 049 Start/Change IV Infusion Site v v 245 Urine Testing
v v 050 1V Infusion, Change Bottle (Maintain) |v/ v 246 Enteric Precautions
v v 062 IV Infusion Blood Products v 248 Force Fluids
vV |V 064 Venous Cutdown v 263 Partial Bath (Assisted)
v v 065 Insert Central Venous Lines v 267 Linen Change
v |V 068 1V Infusion Terminate v 268 Chucks Change
v v 070 Bowel Sounds Assessment v 270 Suture or Skin Clip Removal
v v 071 Insert NG Tube v v 278 Arrange for Patient Evacuation
4 073 Maintain NG Suction v v 279 Arrange & Document Returns to Duty




v (v 075 Irrigate NG Tube v 296 Psychological Assessment Interview
v 076 Gastric Lavage v 359 Induce Local Anesthesia
v 079 Catheterization Foley v 739 Reduce Fracture
vV v 082 Measure/Record Intake/Output v 740 Reduce Dislocation
v 084 Shave & Prep v v 748 Assemble Material/Clean Up
vV v 085 Wound Irrigation v 753 Issue Crutches
v |V 086 Clean & Dress Wound v 802 Nonsurg Debrid of Burn/Wound
v 087 Dressing Change v v A30 Wet/Cold Injury Therapy
v v 090 Compresses (Soaks) v Z014 Intubation
v ‘ 092 Apply Ace Bandage v v 2027 Cardio Arrest Resucitation
v 093 Extremity Elevation v v |Z037 BVM Setup
v 096 Apply Sling v 2042 Insert Chest Tube
v 098 Apply Splint, Immobilize Injury v v Z045 Change Drainage Bottles
v 099 Closed Reduction (Finger, Toe) v Z072 Insert Orogastric Tube
v 100 Closed Reduction Frac Radius & Ulna |v/ v Z083 Expose Patient for Exam
v v 103 Circulation Check v Z094 Extremity Traction, Application/Adj
v 105 Doppler Assessment v Z177 Diagnostic Peritoneal Lavage
v 108 Minor Surgical Procedure ¥ |Z277 Prepare for Evac Ground/Air
v 121 Eye Irrigation v v |Z741 Remove Splint
v v 122 Eye Drops Instillation v 2703 Needle Thracostomy
vV v 123 Eye Care (Dressings/Eye Patch) v v ZZ18 Clean & Sterilize Instruments

SST and Ward Care Supplies

The SMEs further provided the specific medical equipment and consumable requirements

for each of the tasks. Appendix B lists each task and the s
care to each of the PCs in the SST. A
to administer care to each of the PC

upplies required to administer
ppendix C lists each task and the supplies required
s in the Acute Care ward. Where feasible, D-Day

items, drawn from the approved DEPMEDS list of medical materiel, were used. It can be
seen from Appendix B and C that some of the tasks have supply requirements that are the
same regardless of the associated PC. For example, Task 085, Wound Irrigation, requires

the same basic set of supplies regardless of the PC it is as
have supply requirements that vary considerabl

Administer Appropriate Medication, produces

PCs associated with it. These tasks, with PC

both appendices.

signed. Other tasks, however,
y from PC to PC. For example, Task 1 45,
supply requirements very specific to the
-specific supply requirements are noted in

SST (AMAL 631) and Acute Care Ward (AMAL 633) Equipment Requirements

Using the clinical links between the equip
established by the SMEs, the SST equip.
AMAL 633 were produced. Appendix D shows the
E shows the proposed AMAL 633. Both AMAL
(NSN), item nomenclature, quantity of item req
volume. Items that were added to upgrade clinical ¢

ment items and the procedures requiring them,
ment AMAL 631 and the Ward equipment
proposed AMAL 631, and Appendix
lists show National Stock Number
uired, item weight, and item cubic
apability are marked with an asterisk.




When the composition of the two proposed AMALs had been determined, they were
compared to the current Marine Corps SST and Ward care equipment AMALS. It can be
seen in Table 3 that the proposed SST equipment AMAL contains 22 fewer items. This
represents an item decrease of 23.2%. Reductions in the weight and cubic volume were
also realized when compared with the current SST equipment block. Table 3 further
shows that by establishing the clinical requirement for each item, weight could be
reduced 31.9% and the cubic volume by 41.2%.

Table 3
Comparison Between Current and Proposed SST Equipment AMAL 631
No. of Items Weight Cubic Volume
Current SST Equip 99 2094.41b 124.6 cu. ft.
Proposed SST Equip 77 14189 1b 72.9 cu. ft.
% Reduction -23.2% -31.9% -41.2 %

Table 4 shows the model results for the proposed Acute Care ward equipment AMAL. It
can be seen from the table that the proposed equipment AMAL contains 13 fewer items,
resulting in a reduction in item content of 21.0%. Reductions in weight and cube, while
less dramatic than those in the SST, were also realized when compared to the current
Ward equipment. Table 4 shows that by establishing the clinical requirement for each
item, weight could be reduced by 11.2% and cubic volume by 14.3%. An examination of
item content suggests that the lower estimated reductions can be attributed to the austerity
of the current Ward equipment AMAL.

Table 4
Comparison Between Current and Proposed Acute Care Ward AMAL 633
No. of Items Weight Cubic Volume
Current Ward Equip 62 633.61b 53.9 cu. ft.
Proposed Ward Equip 49 5623 1b 46.3 cu. ft.
% Reduction -19.4 % -11.2% -143 %

While significant reductions were realized in both of these AMALSs, no decreases in
clinical capability resulted. This occurred because the standard of care demanded by the
SST and Ward care medical mission was not being met with some of the current
equipment. As a result, items also had to be added to the blocks to upgrade the level of
care provided. For example, improvements were incorporated in the suctioning systems,
oxygen administration devices, pulse oximetry monitors, and defibrillators.




SST (AMAL 632) and Acute Care Ward (AMAL 634) Consumable Requirements

As with the equipment items, assigning the medical materiel to each of the tasks
established the clinical requirement for each item of consumable materiel. This process
provided the list of SST and Ward consumables that would be stocked in the proposed
SST and Ward care AMALs. Furthermore, these are the items that were loaded into the
model to determine the quantity of each to stock.

Determination of the quantity of each consumable to stock was accomplished by using
the combined MRC East and West casualty projections. The combined MRC projections
provided the number of anticipated casualties for each PC. These casualty projections
were loaded into a computer program to determine the number of times each patient care
task was expected to be conducted for each of the PCs. This procedure yielded the
number and types of tasks that would need to be performed to effectively treat the
projected casualty load. From the task output, the type of the medical materiel and the
quantity required was derived using the supply assignments developed by the SMEs.
Each consumable item required was summed using its NSN unit of measure then
assembled into its NSN unit of issue packaging. The number of units of issue for each
item of consumable materiel was the final value selected for inclusion in the proposed
SST and Ward care consumable AMALs. Appendix F shows the proposed SST
consumable AMAL 632, and Appendix G shows the proposed Acute Care ward
consumable AMAL 634.

When the composition of the two proposed consumable AMALSs had been determined,
they were compared to the current Marine Corps SST and Ward care consumable
AMALSs. It can be seen from Table 5 that the proposed SST consumable AMAL contains
16 fewer items. This represents an item decrease of 11.3%. Reductions in the weight and
cubic volume were also realized when compared with the current SST consumable block.
Table 5 further shows that by establishing the clinical requirement for each item, weight
could be reduced 26.4% and the cubic volume by 14.1%.

Table 5
Comparison Between Current and Proposed SST Consumable AMAL 632

No. of Items Weight Cubic Volume
Current SST Consumables 141 8702 1b 69.5 cu. ft.
Proposed SST Consumables 125 640.7 Ib 59.7 cu. ft.
% Reduction -11.3% -26.4% -14.1%

Table 6 shows the model results for the proposed Acute Care ward consumable AMAL. It
can be seen from the table that the proposed consumable AMAL contains 9 fewer items,
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resulting in a reduction in item content of 10.0%. Reductions in weight and cube were
also realized when compared to the current Ward consumables. Table 6 shows that by
establishing the clinical requirement for each item, weight could be reduced by 20.7%
and cubic volume by 36.2%.

Table 6
Comparison Between Current and Proposed Ward Care Consumable AMAL 634

No. of Items Weight Cubic Volume
Current Ward Consumables 90 937.01b 60.71 cu. ft.
Proposed Ward Consumables 81 7473 1b 39.2 cu. ft.
% Reduction -10% -20.7% -36.2%

While significant reductions in items, weight, and volume were realized, the clinical
capability of the consumable SST and Ward care blocks was not decreased. Items deleted
were limited to those that had no clinical requirement within the context of the SST and
Ward care mission or which were redundant. Furthermore, because some procedures
identified by the SMEs as critical to the SST and Ward were not being adequately
performed with the current materiel, items were added to enhance the standard of care to
a more desirable level. For example, newly added items not previously stocked in these _
blocks include nasopharyngeal airways, albumin, sodium chloride irrigant, newly
developed chest seals to occlude sucking chest wounds, Ranitidine for post-surgical
patients, and lightweight polymer splinting material.

CONCLUSIONS

Using the approach presented in the current study moves the Marine Corps forward in its
efforts to achieve a lighter, faster, more flexible medical response as evolving doctrinal
requirements demand. Cube and weight have been substantially reduced, permitting faster
response times, greater flexibility, and reduced setup and take-down time. Equally
important is the matter that no decrease in clinical capability resulted. Furthermore, the
process permitted the identification of current deficiencies in providing care, such as,
procedural requirements that could not be met with the existing stock of materiel. These
issues were also addressed and responses implemented in the revised SST and Ward care
AMALs.

The enhanced efficiencies of the revised AMALSs occurred because items failing to yield
a clinical relationship to SST or Ward medical practices were eliminated, thereby
optimizing the value of the remaining materiel. Establishing the clinical requirement for
each item also provided insight into areas of care not adequately met by items in the
current AMALs. As SST and Ward procedures were identified, it became apparent that
some of the current materiel was inadequate and therefore needed to be upgraded.
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Because the approach used in this study examined the Battalion Aid Station and Surgical
Company AMALs from the perspective of an integrated unit, the supplies assigned to
each patient care area have been selected to provide continuity in the administration of
care as a casualty progresses through the system. For example, the antimicrobial
medications assigned to the SST and Operating Room AMALS are now also available in
the Acute Care ward. In this way, surgeons can initiate a therapy in the SST or Operating
Room confident that the therapy can be continued through the post-operative period
without interruption. This integrated approach has also prevented unnecessary duplication
of treatment options among the various AMALs. For example, it may not necessarily be
clinically critical to stage refrigerators in both SST and Pharmacy when the SST only
requires one of its medicinals (tetanus toxoid) to be refrigerated. Furthermore, this
approach has provided the opportunity to standardize the materiel in the AMALs
primarily using DMSB tri-service items. Now, instead of 4 different spineboards, each
with its own NSN, all Marine Corps AMALSs share a common item. This improves
inventory efficiency and reduces training requirements by presenting medical providers
with less variation in materiel.

Using the NHRC model has demonstrated that significant reductions in the logistical
burden carried by Marine Corps forces can be achieved by modeling the clinically
relevant elements of the theater of operations. The supply requirements for the delivery of
medical care in far-forward medical areas have all been linked to the medical tasks
requiring them. Supplies for these areas have been configured that reflect reductions in
the weight and cube, without impacting the quality of care. This model can also be useful
in determining the specific supply configurations for other missions and objectives. It is
recommended that this model be used to identify supply requirements for the Marine
Corps Shock Trauma Platoon. Further, this model would also be useful in determining
the appropriate type and number of supply items required for the delivery of sick call
medical care. As Marine Corps doctrine requires more mobile, modular flexible and
deployable medical systems, the NHRC model can be used in the configuration of
medical supplies needed to achieve the objectives of a wide range of scenarios.
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