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EXECUTIVE SUMARY

U
A. INTRODUCTION

The Tri-Service Medical Information Systems (TRIMIS) Program

Office {TPOis currently preparing the Functional Description (FD) of

PA a computerized system, referred to as the TRIFOOD system, which will

support food service activities in Medical Treatment Facilities

(MTFs). N Current plans are to release a Request for Proposal (RFP) to

potential vendors in the early part of 1985 and to implement the

first pilot systems beginning in the fall of 1985. The three pilot

sites now being considered for the system are Naval Hospital Bethesda

(Navy), Wilford Hall USAF Medical Center (Air Force), and Womack Army

Community Hospital, Fort Bragg (Army).

This report presents a Preliminary Economic Analysis (PEA) of the

TRIFOOD system, using preliminary estimates of the benefits and costs

associated with the system.

B. APPROACH

IIn preparing the list of benefits and costs, we have:

* reviewed the preliminary Functional Description working

papers for the TRIFOOD system and the studies that have

analyzed benefits for the food system installed at Walter
Reed Army Medical Center;

* reviewed the literature on computerized hospital food

service systems installed in civilian hospitals;

" had discussions with and requested information from

several civilian hospitals that have installed systems to

support food service operations;

" had discussions with TRIMIS staff about the benefit

equations and parameter values, and cost estimates.

C. SUMYYARY OF FINDINGS

Analysis of the anticipated benefits and costs of the TRIFOOD

system indicates that it is very cost-effective. Annual undiscounted

and uninflated primary benefits are valued from S85,000 to $178,000

per site, and total $1.4 million per year for the initial 12 candidate

sites. Approximately 32% of the benefits represent a reduction in

/A. Arthur D. Little, Inc. iii
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food costs that is due to improved forecasting, more accurate

r calculation cf ingredients required for portions, less spoilage of

outdated inventory, and more accurate control of food costs (Figure

S-i). The remainder of the primary benefits are due to a reduction in

the time required for personnel to maintain inventories, prepare

mprocurement documents, and prepare daily worksheets.

In addition to the primary benefits, there are benefits that are

due to functions that are currently not performed or not fully

performed because of lack of resources or personnel. These functions

include nutritional assessments of inpatients and outpatients,

nutritional analyses of diets, and determination of issue quantities.

These benefits are therefore characterized as "additional." The

additional annual undiscounted and uninflated benefits are valued

between S659,000 and $1.5 million per site, and total $11.3 million

per year for the initial candidate sites. Total annual undiscounted

and uninflated benefits, including both primary and additional, are

approximately $12.7 million per year.

There are a number of other benefits that could not be quanti-

fied, including:

e improved quality of patient care because of more frequent

nutritional analyses;

e improved quality of patient care because of an increase

in the number of patients receiving dietitian services;

9 increased number of nutritional assessments of patients;

e less opportunity for fraud, waste, and abuse because of

more timely and accurate management data;

9 improved management of the Food Service Department

because of increased completeness and accuracy of SSion For

reports; GRA&I -

e increased satisfaction because of improved food quality; TAB
• ounced [

* increased job satisfaction by dietitians because of more '±ncatio

involvement with professional rather than procedural
activities. stribution-
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One-time costs of the system for the nine medium sized hospitals

are estimated to be approximately $91,600 per site, and annual un-

discounted recurring costs are estimated to be $20,600. Total life-

cycle cost, assuming an eight-year lifecycle for the system. is

approximately S256,000 per site (undiscounted and uninflated). For

the three larger hospitals (with an average census over 400), one-time

average acquisition costs are estimated to be approximately $109,000,

and annual recurring costs are about $26,900. The total eight-year

lifecycle cost is therefore approximately $325,000 for each of the

larger hospitals. The largest one-time cost is for computing equip-

ment, with the remaining costs for purchase of software, installation,

and site preparation (Figure S-2). The recurring costs are mainly for

equipment maintenance and supplies.

The total estimated present value lifecycle benefits and costs of

TRIFOOD, broken down into major categories for the initial 12 candi-

date sites are shown in Table S-l. Dollar values for the base-case

benefits and costs were inflated using the DoD inflation index and

U discounted at a rate of 10%. The present value of lifecycle primary

benefits for the 12 initial sites is approximately $7.6 million, and

of additional benefits approximately 860.4 million, totaling $68

million. The present value of lifecycle costs of TRIFOOD for 12

P candidate sites is $2.6 million. The net lifecycle primary benefits

(primary benefits minus costs) of TRIFOOD for 12 candidate sites are

approximately $4.9 million, while the net lifecycle total of all

benefits is S65.3 million.

Figure S-3 compares the cumulative annual estimated present value

costs and primary benefits of TRIFOOD in the 12 candidate sites over

the lifetime of the TRIFOOD project. After 1987, the estimated

cumulative primary benefits exceed the estimated cumulative costs

until the project terminates in 1995.

Sensitivity analyses show that the positive net benefits in

gereral are not affected by different assumptions about inflation

rates or by assumptions about major benefits.

/ Arthur D. Little, Inc. vi
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TABLE S-1

r TOTAL ESTIMATED PRESENT VALUE LIFECYCLE BENEFITS AND COSTS
OF TRIFOOD BY MAJOR CATEGORY FOR 12 CANDIDATE SITES

Present Value
- Lifecycle Percentage

(Millions of S) of Total

BENEFITS

Primary

Increased availability of MTF personnel time 5.12 7.5

Materiel savings 2.44 3.6

TOTAL PRIMARY BENEFITS 7.56 11-.

Additional

Increased availability of MTF personnel time 60.41 88.9

* TOTAL FOR ALL BENEFITS 67.97 100.0

COSTS

Hardware 0.62 23.7

p Software 0.83 31.7

Communication 0.06 2.2

Other 1.12 42.4

TOTAL COSTS 2.63 100.00

NET BENEFITS (Primary) 4.93

NET BENEFITS (All) 65.35

/t Arthur D. Little, Inc. viii
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I. INTRODUCTION

A. BACKGROUND

The Tri-Service Medical Information Systems (TRIMIS) Program

Office (TPO) is currently preparing the Functional Description (FD) of

a computerized system, referred to as the TRIFOOD system, which will

support food service activities in Medical Treatment Facilities

(MTFs). Current plans are to release a Request for Proposal to

potential vendors in the early part of 1985, and to begin to implement

the first pilot systems beginning in the fall of 1985. The three

pilot sites now being considered for the system are Naval Hospital

Bethesda (Navy), Wilford Hall USAF Medical Center (Air Fcrce) and

Womack Army Community Hospital, Fort Bragg (Army). Twelve initial

candidates for the TRIFOOD system have been identified: fou. Navy,

four Army, and four Air Force sites. Table I identifies the candidate

sites and presents specific characteristics of the workload for each.

The facilities vary in size, with average daily census ranging from

125 to 630. After installation of the first system in August 1985, it

is anticipated that the installation process will continue through

November 1986. The projected dates for installing the TRIFOOD system

in each of the 12 candidate sites are shown in Table 2.
Military treatment facilities generally have limited Automatic

Data Processing support in the food service departments. According to

the TRIFOOD FD, the Army has AMEDD (Army Medical Department Hospital

Food Service System, Version II) in all of its Medical Centers and in

some of its Medical Department Activities, the Navy has a computerized

food service system in one hospital, and the Air Force has limited

automated support in conjunction with the a la carte pricing system.

The automated system with the most extensive capabilities is the

Interim Food Service System installed at Walter Reed Army Medical

Center (WRAMC). This system was designed to meet the specific needs

of WR-AMC.

/L Arthur D. Little, Inc.



4 V 0-

(a 40 r, tn Go 0, 0 Go- r- Co

6. C
0 .. 0 0
01. 0 , 0 0 T W' rq n 0 0 , 0 0

0 0 0A 0CDL
323 C33 A L 0 0A 0

3 0 0~ CD Go - C C cy -
1- 3- n T r, W% TA N A - A

fn 04 <4 V4 Cf. . <n v 4 n V)

%a0 0 0 0 -0 % 0, 0
C-3 04 0- LI 0- 0 0 0 N

U) 0o C n 0- 07 0) CN Un' 0
L. 3 0 0 0 A ' 0n 0- 4 00 '0 C

'00 >

o) c 0CO l. f .

0.4 aJ 00 N, M0 -4 W) en m % 0
4j . r-I4 1-4 4 AN

43 0 C

C

43 0 4 0 0 Cn Co Co 00 00 % LA N

C-4 clJ ell 4N (0- LAN CN N C- :.

3 3 w00

- >-~ 3 -4 N N 1 4 0N 4 3 CN -4

C S-

C >

043E~0

0 n 0 w ' 0 0 0 c

CA0 N 0 C 0 0. LA S

41 - >

-CC

0 3.-

W4 V32W

041

/t0 Arthu D.Ltte Ic



t

TABLE 2

TIME PHASING OF CANDIDATE TRIFOOD SITES

Projected Date
Site Location of Installationa

NAVHOSP Bethesda Bethesda, MD August 1985

Wilford Hall USAF Med Cen San Antonio, TX October 1985

Womack Army Hosp, Ft. Bragg Fayetteville, NC January 1986

NAVHOSP San Diego San Diego, CA March 1986

USAF Med Cen Keesler Biloxi, MS May 1986

Darnall Army Hosp, Ft. Hood Kileen, TX July 1986

NAVHOSP Oakland Oakland, CA September 1986

Wright Patterson Med Cen Hosp Dayton, OH September 1986

Martin Army Hosp, Ft. Benning Columbus, OH September 1986

NAVHOSP Camp Pendleton Oceanside, CA November 1986

D. Grant USAF Hosp, Travis AFB Fairfield, CA November 1986

Walson Army Hosp, Ft. Dix Pemberton, NJ November 1986

aProjected date of installation provided by the TRIMIS Program Office.

AL Arthur D. Little, Inc. 3



B. APPROACH

C This report presents a Preliminary Economic Analysis (PEA) of the

TRIFOOD system, and uses preliminary estimates of the benefits and

costs associated with the system.

In preparing the list of benefits and costs, we have:

* reviewed the preliminary Functional Description working

papers for the TRTFOOD system and the studies on benefits

of the food system in. called at WRAMC;

& reviewed the literature on computerized hospital food

service systems installed in civilian hospitals;

e had discussions with and requested information from

several civilian hospitals that have installed systems to

support food service operations;

a had discussions with TRIMIS staff about the benefit

equations and parameter values and the cost estimates.

The next sections of this chapter summarize the literature review

and briefly describe food service operations in typical MTFs and the

functions planned for the TRIFOOD system. Chapter II lists the

anticipated benefits and equations for estimating them. These equa-

tions are used to define workload data for a sample set of MTFs

analyzed in this PEA. Chapter III presents estimates of TRIFOOD

system costs. Chapter IV presents the results of the cost-benefit

calculations, and Chapter V, the results of sensitivity analyses.

C. LITERATURE REVIEW

This section briefly summarizes the literature reviewed. A more

complete review is presented in Appendix A, which also lists the

references.

Most of the literature cites some benefits of automated food

service systems; however, these tend to be either qualitative, or

unquantifiable when extrapolated to different settings. Each system

described in the literature is unique to a particular facility; thus

it is difficult to determine just how such savings would occur in a

different environment.

Several articles cited overall food cost savings from a computer

system. University Hospitals of Cleveland saved $30,000(1 0) in the

/ Arthur D. Little, Inc. 4



first six months and $700,OCO (9) in a five-year period from 1971 to

1975. They had a total food management system but tended to attribute

the cost savings to "rigid control over the types and the amounts of

ingredients that are made available for food service preparation. '

Food cost savings have also been attributed to computerized menu

planning. An article by Balintfy (15) reports the results of an

experiment that compared computer-assisted menu planning with manual

menu planning. He found a cost savings of 18.7% from the automated

approach and, as an additional benefit, the computerized method

ensured that nutritional requirements would also be met.

Another article(19) suggests that up to 34% of costs can be saved

when a computer-assisted menu planning (CAMP) system is fully

operational. The Research Hospital and Medical Center in Kansas City,

Mo., has a CAMP system and reports a 12.5% reduction in the average

cost of raw foods "despite a 2.6 percent increase in the number of

meals served and a 4.8 percent rise in-USDA cost-of-food index."
'(17)

Several articles have reported a combination of food and labor

savings. For example, Los Alamitos General Hospital, an acute care

hospital with 173 beds, reported "less than 20% reduction in food

costs and one-half of an FTE.,'(18 ) The automated food system at this

hospital was being run on a microcomputer. The Community Hospital of
Indianapolis reported that it expected to save $64,000 a year in food

(7)
and labor costs. An article about University Hospitals of

Cleveland also cited a food and labor savings of $2.3 million over a

five-year period.
(9)

One of the articles cited several benefits, quantitative and

qualitative, from a change in the forms used by the food department.

The University of Missouri, during a two-week observational period

following the implementation of its system, found that the number of

forms the department used daily was reduced by 45%. They also

reported that "the daily preparation time for completing food stores

requisitions was reduced from 20 min. to 8." Two qualitative benefits

* were that employees were pleased that there were fewer forms and that

the forms were more legible.

/& Arthur D. Little, Inc. 5



Two other hospitals with automated systems, West Allis Memorial
(16)Hospital in Wisconsin, and Fairview General Hospital, Cleve-

(11)
land, reported savings from computerizing its menus. West Allis

Hospital reported an annual savings in 1973 of $3,289. Fairview

claimed significant savings in several areas, including reduced use of

paper and reduced storage space. Savings related to personnel were

also reported: the print shop saved 110 hours per year; 60% of the

dietary secretary's time was freed because she no longer had to type

-- the menus; and 1,095 hours of the supervisor's time could be re-

directed from menu-related activities to processing food and managing

personnel.

As previously stated, the majority of benefits described in the

barticles are essentially qualitative and can be categorized as

increased patient satisfaction, increased job satisfaction, improved

quality of care, and improved management. Increased patient

satisfaction may result from improved quality of food and a better

correlation between food ordered and food received. One hospital

could add a personal touch to their menus by printing special

messages, such as "Happy Birthday."(
16 )

Several articles suggested that an automated food service system

might enhance job satisfaction. Systems eliminated some of the

repetitive daily tasks and enabled dietitians to perform more profes-

sional rather than procedural tasks. (11) An unexpected benefit at

Case-Western Reserve University during the process of designing and

implementing the system was "more dialogue among clerical and food

production dietitians which facilitated decision-making about recipe,

menu, food ingredient and food product changes. ''("2) It was suggested

that increased job satisfaction might lead to a reduction in personnel
(17)

b turnover in an industry where turnover is about 10.4% per

month.

Ouality of care can be improved by a number of factors, including

more accurate nutritional analyses 12 ) and more patients receiving
(11)

personal attention from the dietitian. Also, menus can serve as a

teaching tool for people on special diets by showing patients the

various types of food that they can eat.(11)

/Arthur D. Little, Inc. 6



Benefits from improved management can be achieved in a variety of

ways. For example, more accurate management reports, more timely and

more available information, and more accurate inventories are some of

the potential benefits leading to better management of food services.

D. SYSTEM FLNCTIONS: PRELIMINARY DESCRIPTION

-,The preliminary Functional Description (FD) working papers for

the TRIFOOD system outline the desired functions and capabilities of

an automated food service system for a military hospital. As defined

in the FD draft, Medical Food Service Management is "the process of

gathering, processing, and dispensing information necessary to:

(1) assure the preparation and service of palatable and nutritionally

adequate diets within established monetary limitations and time

constraints to patients and personnel authorized to subsist, (2) pro-
,-

vide appropriate staff and patient education, and (3) provide appro-

priate dietetic treatment of patients." A more complete description

of military food service activities is presented in Appendix B.

The major objectives of automating dietary departments are:

* to improve patient care by improving food services; and

* to reduce the cost of food services.

Medical Food Service in military hospitals has been divided into

ten functional areas. The activities within seven of these ten

categories are considered part of the functions associated with the

TRIFOOD system. The remaining three activities are addressed in the

Clinical Dietetics module of the Composite Health Care System (CHCS).

The intended functions and capabilities of the TRIFOOD system

are, briefly:

a Menu planning. The system should allow the user to

write, price, and print menus for regular and therapeutic

meals. It should be able to generate menus in various

formats for use by patients, dining-room personnel, and

kitchen personnel.

* Production control. The system is intended to assist the

user in activities associated with preparing and pro-

ducing food. The capabilities are expected to include

scheduling production of food, estimating quantities of

t Arthur D. Little, Inc. 7



food needed, calculating proportions of ingredients

C needed when the yield of a recipe changes, and converting

the amounts of ingredients into standard units of issue.

The system should also generate various reports for the

different areas involved in production. It will act as a

., link between menu planning and subsistence inventory.

. Service Management. The system is intended to allow the

user to compute service requirements (meal census and

meal preference) based on patients' selections and the

number of diners and/or to make projections using histor-

ical data. These actual and projected values can be

compared and used for reference. Also, the system should

be able to print documents that will assist in the proper

htransfer of food from production areas to service areas.

Such documents will include nourishment labels, tray

assembly menus, and so forth. Additionally, the system

will verify diners' authorization.

* Inventory control. It is expected that the system will

control the subsistence inventory. Information provided

will include food purchase and issue transactions and a

perpetual inventory.

1.1 * Financial Control. The system is expected to handle all

financial aspects of the food service department,

including accounting for rations, subsistence, materiel,

equipment, and personnel costs. It will be able to

calculate the cost of recipes (per serving or per food

item), purchase costs over a specified period of time,

and costs associated with maintaining levels of

subsistence inventory. It is intended to monitor the

number of cash meals served and the number of meals

patients receive. It should also analyze the various

budgets and should generate all financial reports that

are required by regulations.

e Nutritional Analysis. The system is intended to compute

the nutritional values of menus and recipes. It should

i Arthut D. Little, Inc. 8



also be able to analyze and evaluate a patient's

nutritional intake. The obtained values can be compared

to a nutritional standard such as the Recommended Daily

Allowance (RDA). The system is also intended to provide

individual nutritional assessments.

o Management Data and Reporting. The system is intended to

provide management and system support. It will act as a

reference file for information on all functions and will

allow both batch-method in-putting and on-line use of the

system. As well as being able to update data files, the

system will generate data for the Uniform Chart of

Accounts (UCA) and other reports. Also, system security

and user access should be provided by the system.

*Three other functional areas that are part of the Medical Food

Service are scheduled to be included in the Composite Health Care

System (CHCS): Personnel Management, Training, and Clinical

Dietetics.

UWhen initially implemented, TRIFOOD is intended to be a stand-

alone system. However, it is anticipated that the TRIFOOD system will

eventually interface with CHCS.

In summary, the TRIFOOD system is expected to be a flexible

Pd system that will meet the needs of the food service department.

Professional time will be re-allocated to direct patient care acti-

vities because of a reduction in repetitive clerical tasks. More

complete and rapidly available management data will improve overall

efficiency of the operation and allow more of management's time to be

focused on patient care activities.

A
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II. SYSTEM BENEFITS

This chapter discusses the benefits, both quantitative and

qualitative, which may be expected to accrue from implementation of a

TRIFOOD system. They have been grouped into thosL associated with

food cost savings, inventory, and savings of personnel time. The

savings of personnel time include those expected from reducing the

time required to perform current functions and also in the time saved

for functions that are currently not performed because of a lack of

resources or personnel. These latter savings are therefore charac-

terized as "additional" benefits. The benefits are summarized in

Tables C-I through C-6 of Appendix C.

- A. FOOD COST SAVINGS

Savings in the costs of raw food after implementation of an

automated food system result from several factors:

(1) improved forecasting and more accurate calculation of

ingredients required for a given number of portions

reduce overproduction and waste of food;

(2) more accurate control of food costs, because pricing

menus has become easier;

(3) reduced pilferage, because more consistent review of

V4 "book" versus actual inventory highlights discrepan-

cies.

Any reduction in food costs from these factors may not immedi-

ately reduce the subsistence budget for food. Under current regula-

tions, Army and Air Force MFSs are required to make the total amount

spent on food annually fall within a narrow corridor of their annual

food budget, which is based on the total number of meals and estimated

ration costs. Navy MFSs have the option of spending less than the

subsistence target budget or shifting funds within the total MFS

budget.

Reducing food costs will, however, enable dietary managers to

upgrade the quality of food served. Any resulting reduction in food

costs is therefore considered a legitimate benefit.

p
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The following savings have been cited by hospitals that have

[4 implemented food systems (a list of references is at the end of this

chapter).

e Community Hospital of Indianapolis reported a 12% reduc-

tion in food costs (private communication).
(1)

- University Hospital of Cleveland reported a savings of

$700,000 over five years. At 2.3 million meals annually

and at an average cost of raw food of $1.25(2) per meal,

the percent of costs saved is $700,000/(5 x $1.25 x

2,300,000) = 5%.

o Users of computer-assisted menu planning reported that

they "can anticipate savings of up to 34% in raw food

costs.
,(3 )

* The results of one experiment showed that computer-

assisted menu planning reduced food costs associated with

manual planning by 18.7%.

1 Five residential institutions run by New Jersey's

Department of Human Services reported spending 13% less

for food. 5 )

The reported savings in food costs thus vary from 5% to 34%.

Since it is not clear how much of the savings will be applicable tc

*the military environment, to be conservative, the lowest figure (5%)

was used for estimating benefits.

B. INVENTORY REDUCTION

The system's inventory module should facilitate improved control

of the food and inventory providing a more balanced inventory, by

minimizing shortages as well as overstocking.

However, a reduction in the total dollar value of inventory will.

not be obtained in the short run, since MTF inventory levels are

currently designated by each military department (MilDep). The

automated system may enable the MilDeps to achieve reductions in the

long run, when more of the automated systems have been proliferated.

Consequently, no quantitative benefits are included, although a number

of qualitative benefits may accrue, as well as other benefits diffi-

cult to estimate, such as:

AL Arthur D. Little, Inc. 11



o preventing food shortages that would lead to the substi-

tution of items with higher costs or perhaps even a

complete menu cnange at the last minute;

a allowing for more exact compliance with regulations,

thereby reducing the possibility of overstocking;

* reducing errors in ordering.

C. PERSONNEL SAVINGS

1. Management and Financial Reporting

The financial control and management data and reporting modules

will facilitate the preparation of the required periodic financial and

management reports, including workload reporting, UCA and ration

accounting, and inventory pricing. Since the number and type of

reports reauired are generally independent of the size of the hospi-
.0 tal, it is assumed that each facility will receive an equal benefit

from the implementation of the TRIFOOD system.

The estimates of benefits outlined below are based on discussions

with TPO staff.

a. Daily Pricing of On-Hand Inventory

The daily pricing of on-hand inventory is currently being done

only in the Air Force. This benefit, therefore, will be characterized

as a primary benefit for the Air Force and additional benefit for the

Army and the Navy.

TRIMIS staff estimates that 20 hours per week of an E-5 level

staff person's time are currently devoted to this task. The TRIFOOD

system should eliminate 90% of this effort.

b. Monthly Inventory Pricing Reconciliation

This currently involves about 16 hours per month of an E-5 level

staff person. It is estimated that 90% will be saved with TRIFOOD.

c. Ration Accounting (comparison of earnings versus expendi-

tures)

In the Air Force, this involves a daily effort and a monthly

summarization, while in the other two MilDeps only monthly reports are

prepared. The benefit for weekly ration accounting is considered to

be additional for the Army and Navv.

It is estimated that this task requires 4 hours per month by an

E-5 level staff person in all three MilDeps, plus an additional 5

/t Arthur D. Little, Inc. 12



hours per week in Air Force MTFs, and that 50% of this effort will be

saved with TRIFOOD.

d. Monthly Workload Reporting (including that required for

Uniform Chart of Accounts (UCA) and Uniform Staffing

Methodology (USM)).

It is estimated that this currently requires 15 hours per month

by an 0-3 level staff person, of which 75% will be saved.

2. Inventory Maintenance

The system's inventory function includes maintenance of perpetual

inventory, determination of purchase requirements (based on forecast

usage, reorder points, and economic order quantities [FOOs]), determi-

nation of issue quantities to production, preparation of purchasing

and associated documents, and periodic analysis of inventories.
,6

a. Maintain On-hand Subsistence (Food) Inventory

This task is estimated to require 20 hours per week of an E-5

level staff person, of which 90% will be saved.

b. Determination of Purchase Requirements

This task is estimated to require 10 hours per week of an E-5

level staff person, of which 90% will be saved.

c. Determination of Production Issue Quantities

This function is performed only informally now, and is estimated

to require 10 hours per week of an E-5 level staff person, of which

90% will be saved. To do this function accurately (by nonautomated

methods) would require an estimated 1/3 hour for each of the 1,050

recipes per week, or 350 hours per week of an E-5 level staff person.

It is estimated that 90% of this time would be saved, as an additional

benefit.

d. Monthly Inventory Analysis (including comparison of physical

and "book" inventories)

It is estimated that this requires 10 hours per month of a

dietitian (0-3 level), and that 50% of this effort will be saved.

3. Service Management

This includes forecasting the census, determining item preferen-

ces, computing service quantities, and comparing forecast with actual

usage. Because of lack of resources, these functions are being only

A
,/t Arthur D. Little, Inc. 13



partially performed. The benefits in this area have therefore been

3characterized as partly primary, and partly additional.

a. Census Forecasting

It is anticipated that 2 hours per week of an E-6 level staff

person is devoted to this task currently, of which 50% will be saved.

If the census forecasting were done more accurately, it is estimated

that an additional 5 hours per week would be required, of which 50%

would also be saved.

-, b. Item Preference

Assuming that the number of menu items is fairly constant from

site to site, it is estimated that currently 4 hours per week of an

E-6 level staff person is devoted to this task, of which 50% will be

saved. If the tasK were performed more accurately, an additional 12

hours per week would be required, of which 50% would be saved.

c. Computing Service Quantities (servings)

Approximately 4 hours per month of an E-6 level staff person is

estimated to be devoted to this task, all of which will be saved. To

perform this function more accurately would require an additional 10

hours per week, all of which would be saved.

d. Evaluation

This involves comparing actual requirements with forecasted

requirements. It is estimated that 2 hours per week of an E-6 level

staff person are currently devoted to this task, all of which will be

saved. If the task were performed more accurately, as will be

possible with TRIFOOD, it would require an additional 12 hours per

week, all of which would be saved.

4. Clerical Assistance

Considerable secretarial effort is now devoted to typing cyclical

menus and the various documents required for the tray assembly and

dining-room service, production reports, and procurement.

a. Cycle Menus

It is estimated that 4.3 hours of a GS-4 level staff person is

required to type menus for each day in the menu cycle, and that 67% of

this time will be saved.

/t Arthur D. Little, Inc. 14



b. Daily Service Reports

(1) Tally Reports

The Air Force is the only service that currently tallies all

items. Time now spent on this activity in the Army and Navy is

considered to be minimal; therefore, the benefit for these services

_- will be characterized as additional. It is estimated that the savings

are 2.5 hours of a GS-3 level staff person, per 1,000 inpatient meals

served.

(2) Tray Assembly Reports

It is anticipated that this task requires 3 hours per day of a

GS-3 level staff person, of which 67% will be saved.

c. Production Reports

(1) Daily Worksheets

*These are estimated to require 21 hours per week of an E-6 level

staff person, 67% of which will be saved.

(2) Cycle Menu Production Preparation Documents

This task is estimated to require 1.4 hours of a GS-4 level staff

HU person per menu-day of the menu cycle, for each major menu update, all

of which will be saved.

d. Procurement Documents

This is estimated to require 10 hours per week of an E-6 level

staff person, of which 90% will be saved.

5. Menu Planning: Cost and Nutrition Analysis

The system's nutritional analysis and cost modules will assist in

menu planning, by improving and facilitating calculations of the

nutritional content and costs of menus and recipes. Because of the

time required, these calculations are now carried out on a very

restricted basis. The estimated benefits are therefore considered to

be additional, rather than a reduction of the time personnel now spend

on these tasks.

a. Nutritional Analysis

This is estimated to require 16 hours per menu day of a dietitian

(0-3 level) for each day in the menu cycle, for each major menu

change. It is estimated that 907 of that time will be saved.
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b. Menu Price Analysis per Menu Cycle

This is estimated to require 4 hours of an E-6 level staff person

per menu-day, of which 90% will be saved.

c. Menu Price Analysis for Price Updates

This is estimated to require 12 hours of an E-6 level staff

person for each monthly price update change, and that 90% of this will

be saved.

d. Annual Recipe Price Analysis

This is estimated to require 1/3 hour of an E-6 level staff

person per recipe in the recipe file; 90% is estimated to be saved.

e. Recipe Price Update Analysis

This is estimated to require 5 minutes of an E-6 level staff

person per recipe updated per cycle, that 10% of the recipes are

updated per cycle, and that 90% of this effort would be saved.

6. Patient Nutritional Analysis and Assessment

The capability to perform these activities will be included in

the TRIFOOD system because it will contain the required data base,

although they are functions of clinical dietetics. Nutritional

analysis is expected to be carried out for all patients who are on

modified diets and selected patients on regular diets. Nutritional

assessment is conducted for all patients; however, the depth of the

evaluation will vary. Benefits in this area are also additional.

a. Patient Nutritional Analysis

It is estimated that 50% of inpatient admissions will receive a

nutritional analysis of their food intake and diet which requires 1

hour of an 0-3 level staff person per patient; an estimated 80% of

this time will be saved.

In addition, it is estimated that 90% of the outpatients in the

nutrition clinic will receive a nutritional analysis, also requiring 1

hour of an 0-3 level staff person per patient, of which 80% will be

saved.

b. Nutritional Assessment/Anthropometric Calculations

All inpatients will receive a nutritional assessment requiring an

estimated 1/4 hour of a GS-3 level staff person; 50% of the inpatients

will receive an intermediate assessment requiring 1 hour of an 0-3
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level staff person; and 5% of inpatients will receive a 20-hour

in-depth assessment by an 0-3 level staff person.

Further, it is estimated that all of the outpatients seen in the

nutritional clinic will receive an assessment requiring 1/4 hour of a

GS-3 level staff person, and that 50% will also require an inter-

mediate assessment.

It is estimated that the TRIFOOD system will save 50% of the time

required for these assessments.

D. WORKLOAD DATA REQUIREMENTS

The estimating equations for benefits are summarized in Tables

C-i through C-6 in Appendix C. The MTF-specific data required for

calculating the value of those benefits dependent on workload are:

Annual raw food expenditures

6Number of major menu changes per year

Number of days in a menu cycle

Average number of trays per day

Number of recipes on file

UAverage daily admissions

Average number of outpatient visits to the nutrition clinic

per day

Percent of inpatients on modified diets

Percent of nutrition clinic patients on modified diets.

Table 3 presents the estimated time-costs of active-duty and

civilian personnel at a site. Costs are based on salary scales and

fringe benefits applicable in FY84. The annual site benefits were

estimated (in 1984 dollars) in Table 4, using the personnel time-cost

estimates in Table 3 and the estimating equations presented in Tables

C-I through C-6 in Appendix C.

The annual primary benefits (inflated using the DoD inflation

index and discounted at 10%) vary from $85,000 to $178,000 per site,

and total $1.4 million for the 12 sites. The fixed benefits (those

independent of a site's workload) average $76,000 per site: the

remainder are dependent on the workload at an individual site (see

Figure 1, where the annual primary benefits are plotted against the

average daily census, which is used as an indicator of facility
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TABLE 3

DOLLAR VALUE OF TIME FOR PERSONNEL IN

MEDICAL TREATMENT FACILITIES, FY1984

Dollar Value of Timea

Grade or Rank Per Year Per Day Per Hour Per Minute

-- 0-3
Navy 59,987 230.74 28.84 .48
Air Force 57,990 223.04 27.88 .46
Army 54,766 210.64 26.33 .44

E-6
Navy 37,544 144.40 18.05 .30
Air Force 36,774 141.44 17.68 .29
Army 34,674 133.36 16.67 .28

E-5
Navy 30,763 118.32 14.79 .25
Air Force 30,680 118.00 14.75 .25
Army 29,286 112.64 14.08 .23

GS-4 20,197 77.68 9.71 .16

GS-3 17,992 69.20 8.65 .14

aCivilian salaries from 1984 Pay Schedule for Federal White-Collar Workers Table

published in Personnel Hilites, December 1983. Includes leave and holiday
allowance of 18% and other fringes of 21.7% of base pay.

- Military salaries: Includes basic pay from annual composite standard rates
table (FY83), increased by 4% to adjust for 1984 pay raise. Rates for Basic
Allowance for Quarters, Miscellaneous Expense, Permanent Change of Station
Expense, and Incentive and Special Pays were added to the basic pay. These
combined rates were adjusted by the leave and holiday allowance of 18%, and
the retirement and other benefits allowance of 34.5% for officers and 49.5% for

.S enlisted personnel.
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workload). The additional benefits are between $659,000 and

F$1,519,000 per site, and total $11 million. Total annual benefits for

the 12 sites, including both primary and additional, are $12.7

million.

E. QUALITATIVE BENEFITS

In addition to the quantifiable benefits expected from implemen-

tation of the TRIFOOD system, the following qualitative benefits are

anticipated:

. Improved quality of patient care because of more frequent

nutritional analyses.

* Improved quality of patient care because of an increase

in the number of patients interacting with dietitians.

a As indicated above, one of the objectives of the TRIFOOD

system is to facilitate nutritional assessment of

patients. A number of studies (7- 9) have shown that up to

50% of patients admitted to a hospital suffer from

protein-calorie malnutrition. Although as yet there

P apparently have been no properly defined randomized

prospective studies showing that nutritional intervention

can favorably affect a patient's morbidity, mortality or

length of stay, it is not unreasonable to expect such

Cbenefits.

a Less opportunity for fraud, waste, and abuse, because of

more timely and accurate management data.

e Improved management of the Food Service Department

because reports will be more complete and accurate,

enabling personnel to make more effective management

decisions.

* Increased compliance with military department regula-

tions.

* Reduction in transcription and computation errors in

inventory records and purchase orders.

9 Increased patient and diner satisfaction because of the

reduced chance of shortages of preferred food.
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* Increased patient satisfaction because of improved

Cpreparation, quality, or kind of food served.
* Increased job satisfaction of all food service personnel

because of the elimination of tedious, monotonous, and

repetitive clerical tasks.

o Increased job satisfaction of dietitians because of more

involvement with professional rather than procedural

activities.

* Increased job satisfaction of the food manager because of

more timely and accurate management reports and inven-

tories.

I

/t Arthur D. Little, Inc. 2 2



REFERENCES

(1) Hart, Pauline E., "Computerized Systems Cut Dietary Department's
Costs," Hospitals (1978) 52:123-125.

(2) "Monitrend: Six-Month National Data," Hospital Administrative Services
(division of American Hospital Association ) for Period Ending June 30
1980.

(3) Balintfy, Joseph L., "The CAMP System for Computerized Menu Plans,"
Hospitals (1971) 45:92-93.

- (4) Balintfy, Joseph L., "Experiments with Computer-Assisted Menu
Planning," Hospitals (1966) 40:88-96.

(5) Schuster, Karolyn, "The Choice: Computers in Foodservice," Food
Management (August 1981), p.42.

(6) Schuster, Karolyn, "The Choice: Computers in Foodservice," Food
Management (August 1981), p. 42.

(7) Seltzer, Murray H., M.D.; Bernadette A. Slocum, RN; and Emma L.
Cataldi-Betcher, R.D., M.S.; "Instant Nutritional Assessment: Absolute
Weight Loss and Surgical Mortality," Journal of Parenteral and Enteral
Nutrition (June 1982), 6(3):218-221.

(8) Dreblow, Dean M., M.D.; Carl Anderson, M.D.; and Karen Moxness, M.S.;
"Nutritional Assessment of Orthopedic Patients," Mayo Clinic
Proceedings (January 1981) 56:51-54.

* (9) Fischer, Josef E., M.D., "Nutritional Assessment before Surgery," The
American Journal of Clinical Nutrition (May 1982) 35:1128-1131.

/ Arthur D. Little, Inc. 23



III. TRIFOOD SYSTEM COSTS

The following estimates of costs of the TRIFOOD system are based

on reviews of costs of similar systems, preliminary estimates devel-

oped by TRIMIS staff, and discussions with TRIMIS staff. System costs

are characterized as either one-time costs (including system acquisi-

tion, site preparation, and training), or recurring costs (including

maintenance and supplies).

Hardware Acquisition

Although the precise configuration for the computer system has

not yet been determined, the cost of a similar system is approximately

$25,000 for a medium-sized hospital. It is anticipated that the

larger hospitals in the initial implementation plan (NAVHOSP Bethesda,

Wilford Hall USAF Medical Center, and NAVHOSP San Diego), will require

additional peripheral devices, resulting in hardware costs of $32,000.

Hardware Maintenance

Based on estimates provided to the TPO, annual hardware main-

tenance is estimated at 18% of equipment cost, or $4,500 per year for

the medium-sized hospitals and $5,800 per year for the three larger

hospitals.

Software Acquisition

Software rights will probably be acquired one time, rather than

purchased separately for each site. This cost has been allocated to

the 12 initial sites and is estimated at a cost of $35,000 per site.

Software Maintenance

Software maintenance of the basic automated food system is

estimated at S65,000 per year. This amount has been allocated to the

initial 12 sites, at a cost of approximately $5,400 per site.

Software Modification, Documentation and Installation

Modifications will probably have to be made to the basic food

svstem's software to meet TRIMIS requirements; the cost of such

software modifications and the associated documentation is estimated

at a one-time cost of $93,000. Vendor implementation assistance costs
S

are estimated at approximately $2,500 per site. If the software
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modification costs are prorated among the initial 12 sites, we arrive

at a total of about $10,250 per site for software modification,

documentation and installation.

Communications

A conservative estimate of $500 per device for communication

lines between CRTs and printers was used in this analysis. The total

communication cost for medium-sized hospitals is estimated at $3,000

and for larger hospitals at $5,500.

Site Preparation

The major cost of site preparation is expected to be for the

installation of additional power outlets. The cost of site prepara-

tion is estimated as $1,000 per site for medium-sized hospitals and

$2,000 per site for larger hospitals.

Training

Based on estimates provided by the TPO, travel expenses incurred

in the training of the key personnel from each site will initially

cost $9,000 for a medium-sized hospital and $13,000 for a larger

hospital. It is also anticipated that one member from each site will

attend a yearly meeting, thereby incurring a recurring cost of $700

per year.

It is estimated that at the medium-sized hospitals four officers

P (0-3 level), four NCOs (E-6 level), two storeroom personnel (E-5

level), two supervisors (E-5 level), and one cost accountant (GS-L

level) will receive ten hours of training each in use of the system.

The time cost of the staff involved in the training activities, using

the hourly rates presented in Table 3, is approximately $2,500. In

the three larger hospitals it is estimated that ten officers, ten

NCOs, four storeroom personnel, four supervisors, and one cost ac-

countant will receive ten hours of training each. The training time

cost of the personnel is approximately $5,800 in the larger hospitals.

Supplies

It is estimated that the cost of the initial supplies needed by

each site will be S5,000. The recurring supply costs for medium-sized

,6 hospitals are estimated at S10.000 per year and for larger hospitals

at S15,000 per year.
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Data Collection

It is estimated that ten hours of a dietitian (0-3 level) and 30

hours of an NCO (E-6 level) will be recuired to collect and verify the

data needed for building the initial files at each site. The time

cost of this data collection is therefore approximately $800 per site.

Total

Table 5 summarizes the TRIFOOD system's estimated costs, cate-

gorized as either one-time or recurring.

As indicated, for each medium-sized hospital, the total one-time

cost is estimated at $92,000, and annual recurring costs are S21,000.

Total lifecycle cost, assuming an eight-year lifecycle for the system,

is therefore approximately $256,000 (undiscounted and uninflated).

For each of the three larger hospitals, total one-time costs are

* estimated at approximately $109,000, and annual recurring costs are

about S27,000. The total eight-year lifecycle cost is therefore

approximately $325,000 (undiscounted and uninflated).

A
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TABLE 5

ESTIMATED TRIFOOD SYSTEM COSTS

(Thousands of Dollars)

Medium-Sized Hospitals Large Hospitals

One-Time Annual Recurring One-Time Annual Recurring

Hardware-acquisition $25.0 $4.5 $32.0 $5.8

and maintenance

Software-acquisition 35.0 5.4 35.0 5.4

and maintenance

Software-development 7.8 -- 7.8

and documentation

Communication 3.0 -- 5.5

Site Preparation 1.0 -- 2.0

*I Installation (vendor) 2.5 -- 2.5

Training of 9.0 .7 13.0 .7

Key Personnel

Staff Training 2.5 -- 5.8

Supplies 5.0 10.0 5.0 15.0

Data Collection 0.8 -- 0.8

TOTAL $91.6 $20.6 8109.4 S26.9
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IV. ESTIMATED PRESENT VALUE LIFECYCLE BENEFITS AND COSTS

3
A. ASSUMPTIONS

This section presents the results of a base-case lifecycle

analysis of the TRIFOOD system for the 12 initial candidate sites. The

estimated present value lifecycle benefit and cost analyses incor-

porate the estimates of benefits and costs derived in Chapters II and

III with the following assumptions:

* The system's lifecycle for each site was taken as eight

years, beginning with the estimated date of installation

of each system, as presented in Table 2.

* Benefits were assumed to be realized beginning six months

after installation of the system at each candidate site.

It was assumed that it would take this time for the

system to be fully functional and the personnel to be

sufficiently experienced to take advantage of its

labor-saving functions.

* In the base case, dollar values for benefits and costs

were inflated annually over the lifecycle, using the DoD

Inflation Index. Sensitivity analyses (Chapter V) were

performed using two additional inflation indexes, the

-Health Care Financing Administration (HCFA) and Rate

Control indexes. Inflation indexes are shown in Table 6.

" The 10% discount rate mandated by DoD was used in the

base-case analyses. Discount rates of 0%, 6%, 8%, and

12% were also tested as sensitivity factors (Chapter V).

B. ESTIMATED PRESENT VALUE LIFECYCLE BENEFITS

The present value lifecycle benefits are presented in Table 7.

The primary present value lifecycle benefits are approximately $7.6

million, of which $5.1 million (68%) result from personnel time-

savings (Figure S-1). The major components of the primary benefits

are reduced food purchase costs and a reduction of personnel time for

maintaining the subsistence inventory and preparing daily worksheets.
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TABLE 7

ESTIMATED PRESENT VALUE LIFECYCLE BENEFITS OF
TRIFOOD IN 12 CANDIDATE SITES

Present Value
Lifecycle Benefits Percent of

Primary Benefit (Thousands of Dollars) Primary Benefit

Increased Availability of

MTF Personnel Time

1. Inventory Pricing 294.2 3.9

2. Inventory Pricing Reconciliation 160.6 2.1

3. Ration Accounting - Weekly 40.9 0.5

4. Ration Accounting - Monthly 22.3 0.3

5. Workload Reporting 238.9 3.2

6. Maintain Subsistence Inventory 870.1 11.5

7. Determine Purchase Quantities 435.0 5.8

8. Determine Issue Quantities 435.0 5.8

9. Inventory Analysis 106.2 1.4

10. Census Forecasting 58.1 0.8

11. Item Preference 116.1 1.5

12. Computing Service Quantities 232.2 3.1

13. Evaluation 116.1 1.5

14. Cyclical Menus 77.6 1.0

15. Tally Reports 143.2 1.9

16. Tray Assembly Reports 403.2 5.3

17. Daily Worksheets 812.7 10.7

18. Menu Production Preparation Documents 37.9 0.5

19. Procurement Documents 522.5 6.9

Subtotal 5,122.7 67.7

Materiel Savings

20. Food Purchases 2,440.0 32.3

TOTAL PRIMARY BENEFITS 7,562.8 100.0

/ Arthur D. Little, Inc. 30



TABLE 7 (continued)

ESTIMATED PRESENT VALUE LIFECYCLE BENEFITS OF

TRIFOOD IN 12 CANDIDATE SITES

E

Present Value Percent of
Lifecycle Benefits Additional

Additional Benefit (Thousands of Dollars) Benefit

-- Increased Availability of

MTF Personnel Time

21. Inventory Pricing 575.8 1.0

22. Ration Accounting - Weekly 80.0 0.1

23. Determine Issue Quantities 14,790.9 24.5

24. Census Forecasting 145.1 0.2

25. Item Preference 290.3 0.5

26. Computing Service Quantities 580.5 1.0

* 27. Evaluation 696.6 1.2

28. Tally Reports 191.1 0.3

29. Nutritional Analysis 1,111.6 1.8

30. Menu Price Analysis 175.7 0.3

31. Menu Price Updates 144.7 0.2

32. Annual Recipe Price Analysis 482.3 0.8

33. Recipe Price Update Analysis 146.1 0.2

34. Patient Nutritional Analysis 16,703.3 27.6
El35. Inpatient Nutritional Assessment 21,200.5 35.1

36. Outpatient Nutritional Assessment 3,100.1 5.1

TOTAL ADDITIONAL BENEFITS 60,414.7 100.0

TOTAL ALL BENEFITS* 67,977.5

*Includes primary and "additional" benefits.
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The additional benefits total approximately $60.4 million and

account for 88.9% of the total benefits. Three additional benefits,

determination of issue quantities, patient nutritional analysis, and

inpatient nutritional assessment, contribute approximately $52,695,000

of the additional benefits.

The total estimated lifecycle benefits are $68 million.

C. ESTIMATED PRESENT VALUE LIFECYCLE COSTS

Table 8 summarizes the present value lifecycle costs for the 12

candidate sites. The total cost of TRIFOOD in the 12 candidate sites

- is approximately $2.63 million. Approximately 32% of the cost is due

to software acquisition, development and documentation, and main-

tenance. Hardware acquisition and maintenance account for almost 24%

of the total cost. Supplies account for approximately 30% of the

total cost and the remaining 14% is for communication and miscel-

laneous costs.

D. COMPARISON OF ESTIMATED PRESENT VALUE LIFECYCLE BENEFITS AND

COSTS

*As indicated above, the present value lifecycle primary benefits

of TRIFOOD are estimated to total approximately $7.5 million in the 12

sites considered in this analysis. The present value costs of the

system in the 12 sites are $2.6 million The net lifecycle primary

benefits for the 12 sites are therefore $4.9 million. If the addi-

tional benefits of approximately $60.4 million are added, the net

benefits for the TRIFOOD system total $67.9 million. The PEA thus

indicates that the TRIFOOD system is very cost-effective.

The specific annual TRIFOOD benefits and costs by major category

are shown in Table 9 for each project year. As indicated, the time

stream of estimated costs will begin in 1985 and the time stream of

estimated benefits will begin in 1986, six months after the date of

installation. The yearly present value of benefits will exceed the

yearly present value of costs in 1987 for primary benefits and 1986

for total benefits. Beginning in 1988, the estimated cumulative

present value of primary annual benefits exceeds the estimated cumu-

lative present value of costs each year until the expiration dates

for the project (Figure S-3). Total cumulative net benefits exceed

total cumulative costs in 1986.
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TABLE 8

ESTIMATED PRESENT VALUE LIFECYCLE COSTS OF
TRIFOOD IN 12 CANDIDATE SITES

Present Value
Lifecycle Costs Percent of

WI Cost Category (Thousands of Dollars) Total Cost

HARDWARE

Non-Recurring
Hardware Acquisition 288.5 11.0

Recurring
Hardware Maintenance 334.1 12.7

622.6 23.7

SOFTWARE

Non-Recurring
Software Acquisition 376.8 14.3
Development and Documentation 84.0 3.2

3 Recurring
Software Maintenance 373.1 14.2

833.9 31.7

COMMUNICATIONS

w Non-Recurring
Communication Lines 59.2 2.2

59.2 2.2

OTHER

Non-Recurring
Site Preparation 21.5 0.8
Installation (Vendor) 26.9 1.0
Supplies 53.8 2.0
Training Key Personnel 140.0 5.3
Staff Training 36.0 1.4
Data Collection 8.6 0.3

Recurring
Training Key Personnel 49.7 1.9
Supplies 780.1 29.6

1,116.7 42.4

TOTAL 2,632.4 100.0
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V. SENSITIVITY OF RESULTS TO MAJOR ASSUMPTIONS

A. INTRODUCTION

In the previous chapter the base-case estimated present value

lifecycle benefit and cost analyses of the TRIFOOD system in 12

candidate sites were presented, using one set of assumptions with

regard to inflation rates and discount rate. This chapter presents

the results of sensitivity analyses which investigate the effect on

the net benefits of the system that are due to alternative assumptions

about:

" inflation rates;

" discount rates;

" estimated benefits.
hThe benefits and costs of each sensitivity analysis are discussed

below and are summarized in Table 10. Individual tables showing the

detailed effects of the various inflation indexes and discount rates

are presented in Appendix D.

B. INFLATION INDEXES

Three alternative inflation projections were investigated in this

analysis:

* Inflation projections prepared by the Comptroller (Pro-

gram/Budget), Office of the Assistant Secretary of

Defense, for costs of operation and maintenance of all

DoD activities, not specifically health care.

* Inflation projections by the Health Care Financing

Administration (HCFA), U.S. Department of Health and

Human Services, for all public and private hospitals in

the U.S.; and

* Hospital-industry inflation projections for U.S. hospi-

tals (which tend to project higher rates of inflation

than HCFA), called here "Rate Control Supplement."

The first of these, the DoD Inflation Index, was used in the

base-case analysis (Chapter IV).
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Table 10 displays and compares the base-case results with those

f obtained with the other two inflation indexes. Using the HCFA in-

flation index, the primary net benefits increase to $6.3 million and

the total net benefits to $82.4 million. The primary net benefits and

total net benefits using the Rate Control index are $7.1 million and

S92.4 million, respectively. As shown, changing the inflation index

confirms the basic conclusion that lifecycle benefits exceed lifecycle

costs by a substantial margin.

C. DISCOUNT RATES

In order to compare the time stream of costs in each year with

the time stream of benefits in each year, they are discounted to

convert the time streams into a common basis--their present value.

Discounting reflects the opportunity foregone by investing in the

program under consideration (i.e., the opportunity cost). The choice

of discount rate can affect the outcome of the economic analysis.

In the base-case analysis, the DoD-mandated discount rate of 10%

was used. The effect of using alternative discount rates is presented

in Table 10. As would be expected, the lower discount rates yield a

greater net present value benefit. With a 6% discount rate, the

primary net benefits increase by $1.5 million, and the total net

benefits by S16.9 million over the base case. An 8% discount rate

increases the primary net benefits and total net benefits by $677,000

and $7.8 million, respectively. A 12% discount rate decreases the

primary net benefits by S583,000 and the total net benefits by $6.8

million. However, at all discount rates employed in this analysis,

the benefits exceed the costs by substantial margins.

D. CHANGE IN BENEFIT ESTIMATES

Sensitivity analyses were performed to test the effect of changes

in those benefit estimates that represent approximately 10% or more of

the estimated primary benefits and of the estimated total benefits.

Six benefits were investigated, five of which resulted from a re-

duction in the time personnel spend on the following activities:

e maintaining subsistence inventory (primary);

* preparing daily worksheets (primary);
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ie

e determining issue quantities (additional);

* performing nutritional analysis on patients (additional);

a performing nutritional assessment of patients (addi-

tional).

The sixth benefit was due to a reduction in food purchase (pri-

-mary) costs.

As shown in Table 10, a 50% reduction in the primary benefit of

personnel time-savings for maintaining subsistence inventory and

preparing daily worksheets reduces net benefits by approximately

$435,000, and $406,000, respectively. When three additional benefits

in personnel time-savings, determination of issue quantities, patient

nutritional analyses, and inpatient nutritional assessment are reduced

by 50%, the decrease in total net benefits is $7.4 million, $8.4

million, and $10.6 million, respectively.

The benefit of reduction in food purchase costs was analyzed in

two ways: by reducing the benefit by 50% (consistent with the above

sensitivity analyses), and by doubling the benefit. The reason for

Uthis second sensitivity analysis is that a conservative estimate of 5%

of food costs savings was used in the base case. The literature

indicated savings in food costs of up to 34%, so using even a 10%

reduction is conservative. The result of the first sensitivity

Pj assumption is to decrease net benefits by $1.2 million. The result of

the second sensitivity assumption is to increase the net benefits by

$2.4 million, or 49% of the primary net benefits and 4% of the total

net benefits.

The sensitivity analyses thus support the conclusion that the net

lifecycle benefits of TRIFOOD in the 12 candidate sites exceed the net

lifecycle costs. This conclusion is insensitive to the major benefit

and economic assumptions tested.

/
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APPENDIX A

LITERATURE REVIEW

A review of the literature yielded two articles that discussed

the overall state of food service automation. One article, "The

Evolution of Computers: A Review," (1) gives a brief description of the

historical development of food service automation. The article points

out that the automation of food service departments, whether in

universities or hospitals, has been a fairly recent occurrence.

Joseph L. Balintfy was one of the original pioneers in the field of

food service automation. In 1962 at Tulane University, he was the

principal investigator for a computer-assisted menu planning (CAMP)

system, a system designed to "plan lowest cost menus that met criteria

for nutritive values, menu pattern, and frequency of offering."'(1) It

is still used today; however, it has been greatly modified since its

initial development. The article also discusses computer applications

related to food service management, including inventory control/

purchasing systems, forecasting, recipe adjustment, production con-

trol, tray assembly and delivery, and menu planning and printing. The

article contains some details about computer applications in clinical

dietetics, the use of the computer as an instructional tool, and some

rof the things that should be considered during the planning and

conversion process. The article has a lengthy bibliography, 135

references, which encompass a wide variety of areas related to food

service automation.

The second article, "Automated Fospital Information System
,(2)

Functions for Dietetics, published in 1982, presented the results

of a mail survey of HIS vendors and hospitals that was conducted by

the Health Services Research Center/Health Care Technology Center (at

University of Missouri-Columbia). Surveys were mailed to 241 vendors

and 1,066 hospitals; the response rate was 70 and 250, respectively.

Of the respondents, 24 vendors and 101 hospitals had computerized die-

tetic functions. The most prevalent functions offered by vendor firws

were charge capturing, meal scheduling, menu planning and production

of reports and, finally, food selection for purchasing. Hospitals

/L Arthur D. Little, Inc. A-1
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most frequently used charge capturing, diet change notification, meal

scheduling, stores inventory, and menu planning. The article goes

into more detail about the distribution of functions with regard to

hospital size and draws the conclusion that there is a "growth in

acceptance of automated hospital information system functions for

dietetic departments."
' (2 )

This conclusion seems to be supported by a more recent study. A

survey of hospitals in the United States to determine the extent of

utilization of computer assistance for dietary departments carried out

under the auspices of the R&D Committee of the American Society for

Hospital Food Service Administrators (ASHFSA) (Mr. Alan McLaren,

Community Hospital, Indianapolis, private communication) showed that

currently many hospitals of 500 or more beds have some food service

application on computers. The major applications being used are

forecasting, recipe file, derived ingredient lists, and food purchase

lists. Many hospitals utilize a variation of the original CAMP system

to prepare "optimum" menus, to prepare nutritionally appropriate

menus, and to determine the cost per item or per meal.
(1-18)

The literature cites a number of hospitals and universities

which have varying degrees of automation with their food service

department. There are, however, three institutions that appear to

have been instrumental in the development of automated food service

systems and about which a fair amount has been published, including

discussions of the major functions associated with such systems.

The University of Missouri-Columbia Medical Center is one of

these institutions. It was very involved in the early development of

food service systems and has perhaps had the most published about

(-it. Dietitians began developing applications of computers for

food services in 1964, and by 1970 four subsystems were operational:

" Food Cost Accounting

" Patient Nutrient Intake

" Production Control

T Inventory Control.

/t Arthur D. Little, Inc. A-2
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The system has been continually upgraded and new modules have

been designed and implemented. One of the more recent modules was a

computer-assisted personnel data system to improve labor management by

providing labor-related iniormation that had previously been too

tedious or time-consuming to calculate manually.

University Hospitals of Cleveland began to implement an automated
(10)

food service system in 1969. They chose to implement first

inventory control, then recipe standardization, ingredient control

functions, and, finally, a nutrient control program. This last module

was the final phase of the system's development and was designed to

"assist dietitians in nutrition assessment of patients, to plan menus

and modified diets, to monitor patients' intakes, to facilitate the

education of patients and hospital personnel and to produce documenta-

tion for accrediting agencies."
(1 2 )

As the system was being installed, the food service department at

University Hospitals became highly centralized. As part of this
(9)

process a decision was made to create an ingredient room, where

*ingredients are carefully measured and packaged for each recipe; this

appears to have significantly contributed to realizing benefits,

particularly of food costs savings but also of labor savings.

Another food service department with a computerized information

system is in the Community Hospital of Indianapolis. (7'8 )  In the

early 1970s, Community Hospital began to use a computerized selective

menu program that had been developed in-house. However, the results

were not entirely satisfactory and it soon became necessary to make

substantial changes. Community Hospital decided to extend the ori-

ginal system, which was a hospital-wide master information system, and

to adapt a Food Operator's Ongoing Data System (FOODs), a service of

TransTech, Tnc., to their needs. This method worked well until the

mid-1970s when the hospital's mainframe computer was no longer ade-

quate. The decision was made to interface mini- and microcomputers

with the mainframe to provide the necessary additional capabilities.

After ten years of hardware changes and development, the automated
0

food service system at Community Hospital is being run on a mini-

computer and the hospital administrators are considering marketing the

system.
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As has been frequently mentioned in the literature and illus-

trated in this discussion, the process of implementing an automated

food service system can be time consuming and expensive. However, as

more systems are developed and marketed, the cost to an individual

hospital in dollars and time invested is expected to be considerably

reduced.

Heretofore, automated food systems have generally been imple-

mented on the hospital's mainframe computer. The trend now, however,

is to convert food system applications from the mainframe computer to

a stand-alone micro- or minicomputer. A number of commercial vendors

have developed food service systems that operate on microcomputers.

There are a number of such systems in university food services but the

use of such minicomputer systems in hospitals is not yet widespread.

Use of stand-alone systems is expected to grow in the next several

years, however, aided in part by the developments of commercial

vendors.
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APPENDIX B

DESCRIPTION OF FOOD SERVICE ACTIVITIES

Description of Food Service Activities

This brief description of Food Service Activities is based on

Section 2.3 of the Preliminary TRIFOOD Functional Description. The

major functions are generally consistent throughout MTFs, but regu-

lations and procedures vary from one MilDep to another, and to a

lesser extent from site to site, so that the details will vary. The

major differences among the MilDeps are included in this discussion.

Menu Planning

There are two major types of menus: "hotel-restaurant" and

"cycle." The hotel-restaurant menu has a large selection but remains

a the same day to day. The cyclical menu may be non-selective or

selective and usually changes every 4-6 weeks. All military hospitals

offer regular selective menus in cycle format or hotel-restaurant

format for patients. The Army, Navy, and Air Force have selective and

N non-selective therapeutic menus for patients at some MTFs. It should

also be noted that the menu for staff and other diners may be differ-

ent from the patients' menu.

When planning a menu, several factors must be taken into con-

P sideration. These include: local availability of foods, regional

preferences, clientele, food color and texture, flavor combinations,

overall acceptability, cost, and nutritional adequacy. Menus are

planned well in advance; therefore it is sometimes necessary to make

changes at a later date. Reasons for such changes include unavail-

ability of foods and changes in the population. When changes are made

on very short notice, patients are not notified, but when time allows,

patients receive menus that have been changed manually to indicate the

new meal planned.

Menus are preprinted and given to the patients so that they may

make selections. The menus are collected and returned to the food

service area where they are tabulated in various ways, depending upon

the military department, type of menu, and method of food preparation.

They are then used for assembling the patients' trays.
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Production Control

r There are two types of production systems: conventional and

ready-foods. In the conventional system, food is prepared immediately

before it will be served, while in the ready-food system, food is

prepared ahead of time and stored chilled or frozen until it is

- scheduled to be used. The Army uses both systems, the Navy generally

uses the conventional method, and the Air Force uses the conventional

system, except in small MTFs, which are supported from the base's food

service.

The type of production system affects other parts of the pro-

duction cycle. For example, under the conventional system, there are

peaks and valleys in the production cycle that correspond with meal-

times. Under the ready-food system, the production cycle runs more

evenly but involves handling the food twice. Various delivery and

heating systems are used.

Another aspect of the production cycle is the extension of

standardized recipes. Recipes must be adjusted to yield the

appropriate number of servings. Currently, this calculation is

usually estimated by production personnel because it is too time

consuming to compute manually the exact quantity needed. Some Army

sites have ADP support and therefore can adjust recipes to make the

specific number of servings required.

Once the menus have been planned and the recipes adjusted to the

appropriate quantities, worksheets are prepared. They are usually

arranged by production area.

Service Management

The activities that will be affected by this module of the

automated system are actually activities of clinical dietetics, food

production, and food service. These activities include determining

the number of meals required, the process of transferring food from

production area to the serving areas, monitoring the food service,

accounting for shortages and leftovers, determining patron eligi-

bility, and accounting for money collected. Again, there are some

5 differences in procedures between ready-foods and conventional en-

vironments, and among military departments.

/ Arthur D. Little, Inc. B-2



The quantity of food (number of servings required) is usually

Iestimated by the production manager on the basis of the expected or

actual number of inpatients and the anticipated number of people

eating in the cafeteria or dining room. Using the census as well as

the experience of the service, the manager predicts the proportion of

people choosing certain items on the menus. The Air Force is the only

MilDep that tallies the patients' menus to determine the actual count.

The process of determining patron eligibility and collecting

money for meals is similar within the Army and the Air Force.

Basically, a Medical Food Service (MFS) person is assigned to be

cashier and check eligibility. In the Navy, the comptroller or

financial office performs this function.

Inventory Control

The military departments differ somewhat in their methods of

"subsistence" (food) inventory. In the Army and the Air Force

subsistence is purchased from the commissary. The commissary

establishes contacts with vendors, stores the food, and provides

prices to the appropriate accounting personnel (MFS personnel in the

Army and Medical Service Accounts (MSA) personnel in the Air Force).

The process of obtaining subsistence begins with determining

requirements, cross-checking with on-hand subsistence, completing the

appropriate forms, going to the commissary, collecting the foods, and

returning to the hospital. Then, the foods are entered into the

subsistence inventory and become the responsibility of the MFS

manager.

In the Army, storeroom personnel maintain documentation regarding

food issued and received, while accounting personnel maintain the

official record, the perpetual inventory, of subsistence purchased.

In the Air Force, the storeroom personnel maintain an unofficial

perpetual inventory but MSA personnel calculate the official record.

The major difference in the Navy is that the food service officer

acts in two capacities: as a commissary officer and as an MFS food

.0 manager. The food service officer is responsible for establishing

/t Arthur D. Little. Inc. B-3
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contract requirements and maintaining a large storeroom of received

f subsistence items within the MFS, in addition to the regular

responsibilities of a food service manager.

Financial Control

The area of financial control is where the military departments

- differ most. The MilDeps have four budget lines from which to work:

subsistence, materiel, equipment, and personnel. In the Navy,

however, although there is a division of funds, there can be shifts

among budget lines. This is not the case in the other two MilDeps.

In the Army, the monetary allotment for subsistence is determined

monthly by MFS personnel, using the Basic Daily Food Allowance (BDFA)

for troops and adjusting it according to the additional nutritional

requirements of patients. In the Air Force, the subsistence allotment

a is also based on the BDFA; however, MSA personnel make the final

adjustments. The subsistence budget in the Navy is not tied to the

BDFA; rather, monthly allocations are made and the MFS manager is

expected to keep within the funding ceiling.

Although the MFS manager in the Army and the Air Force is

responsible for the materiel and equipment budgets, it is in more of a

review and control capacity rather than in an accounting capacity.

The Navy MFS manager has greater say over the use and redistribution

of these funds, as well as over personnel funds.

Most financial reports in the Army and the Navy are prepared

manually by the MFS personnel. In the Air Force, the MSA compiles the

official reports manually.

Nutritional Analysis

Nutritional analysis is currently limited to a review of the

dining-room and regular patient menus to determine if the major

nutritional requirements of staff and patients are being met, based on

accepted dietetics standards. Patterns of use of therapeutic merus

are periodically examined to ensure that the Recommended Daily

Allowances (RDA) are being met. Nutritional analysis of a specific

patient's food intake and a nutritional assessment of a specific
,6

patient are done only when reauested or warranted.

AL Arthur D. Little, Inc. B-4



Management Data and Reporting

fAlthough the Army has some ADP support, most of the maintenance

of management data or reference data in the three MilDeps, including

recipe files and dietary standards, is done manually. Management of

regulations and forms is accomplished at a headquarters. These

regulations and forms are disseminated to the MTF through an

established distribution system.

The MFS personnel collect and report summary data, including

Uniform Chart of Accounts (UCA) and Uniform Staffing Methodology (USM)

data, to other sections of the MTF and to headquarters.

N

A

it Arthur D. Little. Inc. B-5
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APPENDIX C

BENEFIT FORMUJLAS

The exhibits in this appendix present the formulas used to quantify the

benefits of the TRIFOOD system.

/
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APPENDIX D

r DETAILED RESULTS OF BENEFIT AND COST ANALYSES

The tables in this appendix present detailed results of the

benefit and cost analyses of the TRIFOOD system for the 12 candidate

sites.

Tables D-1 and D-2 present the base case. Tables D-3 through D-6

present the results of the sensitivity analyses as inflation rates

change, and Tables D-7 through D-14 present changes in discount

rates.
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