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CHAPTER I

INTRODUCTION

Health care in North America has been undergoing rapid change and
development. Populations are expanding, governments are assuming a
larger share of health carelcosts, and there has been an accelerated
expansidn of medical service and technology. Because of these changes,
the provision of health sefvices to the public is becoming more complic-
ated. An additional compiicating factor is the publie's growing concern
about both the cost and quality of health care in general, and hospital
care, in particular. This concern is evident in statemeﬁts made by

many persons involved in controlling health costs.

The Minister of National Health and Welfare in Canada, John

Munro, stated:

"Reforms must precede any expansion in today's health
services delivery system if national health standards
are to be improved. ..... Canadians cannot be asked
to pay more for improving existing health standards
until the government had made a more efficient use of
resources available."l

The Ontario Minister of Health, Bert Lawrence, forecast, "hellish

problems on the horizon in controlling soaring costs of health and

1. Statement made at the Manitoba health conference in 19T70. Esther
Tennenhouse, "Health Costs Attacked," Winnipeg Free Press, 3 Dec.

1970, p. 29.




hospital care. ..... There is the whole question of controlling the

fantastic escallation in health costs while continuing to provide the

necessary services. e

According to the executive director of New Mount Sinai Hospital,

Toronto:

"the taxpayer is demonstrating an almost insatiasble
demand (not need) for health services and it is
politically expedient to provide these, particularly,
since & premium has been paid. The taxpayer must be
informed thst these costs are going up and why.
Additionally, the taxpayer should be informed that
either these costs will have to be met by additional
taxes, by changing priorities in spending the tax
dallsr by governments, or by Iimiting the amount of
service ta something Iess than he wants."

Expenditures in Canada for hospital care, physicians, dentists
and prescribed drugs rose from $1,047,403,000 n I957 ta $3,924,667,000
#n 1969.% As & percentage of Gross National Product, this represents
& rise from 3.I8 gea:can: in I95T7 ta 5.03 percent in 1969.° The amount
spent per Canadisn on personal heslth care slmost tripled between 1957

and 1969, rising fFram $62.81 ta $186 .10..6

2. "Bert Lawrence Confronts Escalating Costs of Health," Toronto Star,
2 Mar. 1971.

3. §. Liswood, "Let's Stop Spoon-Feeding the Public on Heslth Cost Facts iy
Cemadian Hospital (L47:9) Sept. I9TQ, p. S.

4. Expenditures on Personsl Health Csre in Canada 1957-1969, Research and
Statistics Directorate, Department of Nationzl Health and Welfare,
Gttaws, Octcber 1970, p. 5.

e s, o 8.
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Hospital care expenditures more than quadrupled from $587,370,000

in 1957 to $2,513,111,000 in 1969.7 Expressed as a percentage of Gross
National Product, hospitals' share moved from 1.78 percent to 3.22
percent.8 Per capita expenditures for hospital care rose from $35.22

iq 1957 to $119.17 in 1969.9 Hospital costs per patient day between
1961 and 1968 increased by an average of 10 percent per year from $23.10

in 1961 to $4L4.88 in 1968.10

"several factors account for the relatively large increase
in hospital expenditures: hospital salaries have been ris-
ing more rapidly than salaries in other sectors of the
labour force; a greater proportion of skilled people are
being employed by hospitals and the amount of labour used
has been increasing, which is borne out of the growing
number of paid hours of work per patient day. These changes
in the cost, type and amount of labour input and the chang-
ing procedures in the practice of medicine are among the
factors accounting for the comparatively high rate of
increase in hospital expenditures."

A similar growth in health costs has occurred in the United
States with expenditures for health care in 1970 reaching $67,200,000 ,000
or seven percent of the Gross National Product, compared to $3,600,000,000

or 3.6 percent of Gross National Product in 1929. Hospital care

e, Thid., p. 5.
8. Ibid., p. 8.
9. Ibid., p. T
10. Health Care Price Movements in Canada, April 1961 to April 1970,

Research and Statistics Directorate, Department of National Health
and Welfare, Ottawa, Aug. 1970, pp. T-8.

11. Expenditures on Personal Health in Canada, QE,Cit.,'pp. 2-3.




expenditures in 1970 were $25,600,000,000. This represents 38 percent

of total health care expenditures compared to 18 percent in 1929.12

According to Chairman Wilbur Mills of the House Ways and Means

Committee:

"Health expenditures have risen from $12 billion a year
to more than $60 billion over the last 20 years -- a
five-fold increase. About 20% of this $48 billion
increase was due to population growth and 30% to
increased use of services and development of new services.
But one-half of the increase resulted solely from higher
prices. It is this characteristic of the health industry
-- rapidly escalating costs -- which has been so pro-
nounced in recent years. In the last four years, medical
care prices have increased almost twice as fast as prices
for all consumer items."

"Mills centered particularly on the hospitals as a major
factor in cost increases. He said: A hospital simply
is not like the typical business firm. Its reason for
existence is the care and healing of the sick and
injured. Its effectiveness must always be judged on
that standard. At the same time, this objective has,

in all too many cases, stood as a reason to tolerate
poor business practices and lax planning in even our
very large hospitals. More and more people in the
hospital field are coming to see that there need not be
an inconsistency between good management practices and
good patient care. In fact there is a growing awareness
that good management supports good care."3

Rising costs of hospital care are not peculiar to hospitals in

Canada and the United States. Anderson and Neuhauser compared hospital

12. "Study of Health Plans Cites Drug and Other Costs,”" P.M.A. Newsletter
(13:14).9 April 1971, p. 5.

13. "Mills Lists Rapidly Mounting Medical Care Costs," P.M.A. Newsletter
(12:48) L Dec. 1970, pp. L-5.

-~




costs in the United States, England and Wales, and Sweden and found
rapidly increasing costs in all countries. They concluded rising hospital
costs should be regarded as inherent in progressive health care systems

and the problem "is one of containing expenditures without inhibiting

the progress inherent in modern health services systems."lh

Many factors influence the economic allocation of resources in the
health field. In most industries in North America, the allocation of
resources and the price structure are determined mainly by the forces of

supply and demand in a relatively free market economy.

"Health, on the other hand, has been a sector of the twentieth
century economy in which the market or price system has been
only a limited mechanism of coordination. Limitations of
consumer knowledge, educational and licensing limitations on
entry into the health disciplines, the setting or administer-
ing of prices for many services by professional bodies, and
the substantial degree of government participation and
regulation in the provision of health facilities and services
have all combined to create a system in which the market does
not provide any or 'natural' means of allocating and coordinat-
ing health services. The nature of the health system has not
recently, in any event, been shaped primarily by market
forces.

In November 1968, the Committee on Costs of Health Services was
established by the Conference of Ministers of Health of Canada "to
enquire into ways of restraining the rate of increase in health

nl6

service expenditures. This Committee, consisting of representatives

14, 0. W. Anderson and D. Neuhaﬁser, "Rising Costs are Inherent in Modern
Health Care Systems," Hospitals, J.A.H.A. (L43:4) 16 Feb. 1969, p. 52.

15. Report of the Committee on the Healing Arts, Vol. 1, Queen's Printer,
Toronto, 1970, pp. T-8.

16 Task Force Reports on the Cost of Health Services in Canada, Vol. 1,
Queen's Printer for Canada, Ottawa, 1970, p. vii.




'of federal and provincial governments, appointed seven task forces to
examine costs in providing hospital and health services. The Committee's
report, containing 348 recommendations on ways to improve health services
in Canada and to control rising health costs, was presented to the

provincial ministers of health in November 1969.

The task forces agreed the country faces a real dilemma in
providing health services, mainly because of skyrocketing costs. They

stated in their report:

"The cost of health services has risen so rapidly in
Canada in recent years that three alternatives are
now imminent. The standards of health care now
available can be reduced, or; taxes, premiums or
deterrent fees can be raised even higher, or; ways
must be found to restrain the growth of cost
increases through better operation of the health
service structure now in existence, and serious
consideration must be given to a future major revamp-
ing of the entire system."l7

The task forces found the first alternative, reduction in health
services, unacceptable; and thg second alternative, increased taxes,
undesireable. The third alternétive, cost restraint, was accepted by
the seven task forces, and they proceeded to look for ways to achieve

economies without diminishing the quality of care.

The task force on operational efficiency recommended the establish-

ment and evaluation of the Unit-Dose system of drug distribution "in at

17- Ibid-, P X



least five hospitals of varying size in strategic locations in Canada."18

While on the surface, this recommendation does not seem to reduce
hospital pharmacy operating costs, it was emphasized:
"(1) There should not be any doubt that this system, due alone
to its safer distribution of drugs, will be the trend in

the future.

(2) The drug imdustry will sooner or later come up with
solutions to the packaging problem at lower prices.

(3) Hospitals in Canada should not have to wait to the
last moment to gain experience with this system and
te in a position to assess the pros and cons first
hand now.

(4) This system, properly introduced, does allow more
effective utilization of non-professional help,
thereby permitting professional pharmacists and
nurses to spend more time in direct patient care.
It should be recognized that the present drug
distribution system utilizes approximately 15%
of available professional nursing tim.e."lg

Objectives

During the past 10 years numerous Unit-Dose systems for drug
~distribution in hospitals have been developed. ZEach has been designed
in an attempt to provide a more professional and effective service to
improve patient care. Cost often has been a secondary consideration,
However, in the establishment.pf any new procedure, cost is one of the

important factors im its success or failure. Mehl suggested, "The

18. Task Force Reports on the Cost of Health Services in Canada, Vol. 2,
Queen's Printer for Canada, Ottawa, 1970, p. 125.

19. Ibid., p. 126. Ho reference is given in the report for the source of
the 15 percent figure for nursing time spent on drug distribution.




problem of cost of operating a given system is a prime consideration
before initiating a new method of drug distribution. The cost of a

particular system may be so prohibitive as to make it unrealistic."20

In view of the rapidly rising costs of hospital care, those in the
hospital field have a responsibility to the public to control costs. New
systems should be established only after careful cost analysis so the

benefits of the innovation can be weighed against the economic effect.

At University Hospital, Saskatoon, a unique Computer-Assisted,
Unit-Dose, Satellite System of drug distribution has been developed and
implemented on three nursing wards. In addition, University Hospital is
evaluating a new system of nursing service on several nursing wards --
the Unit Assignment System. With the development of the Unit-Dose system
of drug distribution and unit assignment system of nursing service, there
are four.systems in operation through which drugs are made available and
administered to patients: (a) Floor Stock-Prescription Order with Team
Nursing System; (b) Floor Stock-Prescription Order with Unit Assignment
Nursing System; (c) Unit-Dose with Team Nursing System; and (d) Unit-Dose
with Unit Assignment Nursing System. Each of these systems varies in the

type and amount of hospital resources utilized.

" The primary objective of this study was to determine the difference,

if any, in the cost of producing and administering a unit-dose of

. \ 1 /l
20. B. Mehl, "Drug Distribution in a 1000-Bed Hospital," Am. J. Hosp. Pharm. '
(25:2) Feb. 1968, p. T5.




medication under each of four drug distribution systems in operation at

University Hospital, Saskatoon, Saskatchewan.

Secondary objectives were: (a) to determine the cost of the various
components of each of the four drug distribution systems; and (b) to
develop a cost analysis procedure which could be used to determine the

cost of operating other drug distribution systems.

Definition of Terms

Misunderstanding between the writer and reader often results because
 there may be more than one meaning associated with a word. For example,
a study of various publications showed such terms as Unit-Dose package,
unit-of-use package, and single-unit package used synonomously. This
exgmple suggests the advisability of defining some of the terms appear-
ing frequently in this paper which may result in confusion if

misinterpreted.

Pharmacy - is the health profession which is concerned with the prepara-
tion and distribution of medicinal products. It embraces the art and
science of preparing from natural and synthetic sources materials for
the prevention, diagnosis or treatment of disease, and the professional,
legal, and economic function of distributing medicinal products

properly and safely.Zl

21. Remington's Pharmaceutical Sciences, lbth ed. Mack Publishing Co.,
Easton, Pennsylvania, 1970, p. 3. :
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Drug - includes any substance or mixture of substances manufactured,
sold, or represented for use in the diagnosis, treatment, mitigation
or prevention of a disease, disorder, abnormal physical state, or the

symptoms thereof, in man or a.nimal.22

Prescription Order (Drug Order, Medication Order) - is a formula or
direction given Iby a medical practitioner, dentist or veterinary surgeon
of a remedy for, or as treatment for, a disease or disorder, stating the
ingredients and the quantities thereof with or without the method of

23

use.

Prescription - is the finished product, that drug or mixture of drugs
compounded and dispensed by the pharmacist pursuant to a prescription

2k

order.

Nursing Ward - is an area in a hospital containing patient rooms for one
or more clinical specialties grouped together and so arranged as to
facilitate coordination. Nursing service on a ward usually is supervised

by a head nurse.

Nursing Station (Head Nurse's Office) - is a centralized area on a

nursing ward from which the head nurse supervises nursing service on

22. Food and Drugs Act (Canada) , Department of National Health and Welfare,
Queen s Prlnter for Canada, Ottawa, 1954, p. 1. .

- 23. An Act Respecting Pharmaceutical Chemists a.nd Druggists, Legislative
Assembly of Saskatchewan, Queen's Prlnter, Regina, Saskatchewan, \
R.S.S. 1965, p. L898.

24, J. B. Sprowls, Jr., Prescription Pharmacy, J. B. Llpplncott Coi.i;
Philadelphia, 1963, p. 3.




the ward. It usually contains the patients' signal system, patients'
;‘charts, facilities for receiving and transmitting patient orders and

iinfbmat‘ion, and storage for supplies and medications.
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CHAPTER IT

DEVELOPMENT OF HOSPITAL DRUG DISTRIBUTION SYSTEMS

A hospital drug distribution system has been defined as, "That
system by which drugs get from outside the hospital to the patient."l
While this definition tends to emphasize the physical activities of

obtaining and providing the patient with his medication, other components

- of the system also are involved. As Brodie suggests, the mainstream

function of pharmacy should be drug-use control. He defines drug-use
control as "the sum total of knowledge, understanding, judgments,
procedures, skills, controls, and ethics that assures optimal safety in
the distribution and use of medication."? This concept recognizes the
many aspects ‘of a hospital drug distribution system in addition to the

dispensing and administration of drugs.

Introduction

The historical and traditional relationship between the physician
and the pharmacist in the hospital differs from that in community
practice. In the community, the physician diagnoses and prescribes.

The patient takes the prescription order to the pharmacist who

1. K. N. Barker, "Trends in Drug Distribution Systems in Hospitals,"
Am. J. Hosp. Pharm. (19:12) Dec. 1962, p. 595.

2. D. C. Brodie, The Challenge to Pharmacy in Times of Change, Report
of the Commission on Pharmaceutical Services to Ambulant Patients
by Hospitals and Related Facilities, American Pharmaceutical
Association and the American Society of Hospital Pharmacists,
Washington, D.C., 1966, p. 39.
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interprets the order and prepares and dispenses the prescription for use

by the patient. In the hospital, the pharmacist prepares the medication

- for the nurse to admimister to the patient and self-administration is

vseldom‘permitted. However, in both the community pharmacy and in the -
hospital, it is the Iegal and ethical responsibility of the pharmacist
"to review and to interpret the physician's order thereby facilitating
a éonference with the physician regarding any question about the pre-

scription medication.“3

Since the order flor medication in the hospital originates with the
physician's written order at the nursing station, some meéhod of trans-
mitting this order to the pharmacy must be devised. Three common tech-
niques are used to tramsmit prescription order information to the

pharmacy :

i e préscription order is written on a separate form by the
physician.

2. A carbon or other copy of the physician's chart order is sent
to the pharmacy.

3. The chart order is transcribed by hospital personnel assigned
to the nursing station.

The method most generally employed is that in which the registered
nurse, licensed practical or vocational nurse, nursing unit manager,
or ward clerk transcribes the physician's written order onto another
document to be sent to the pharmacist for interpretation and

dispensing.

3. "Statement on Hospital Drug Distribution Systems," Hospitals, J.A.H.A.
~ (39:1L) 16 July 1965, p. 1kO.

L. Ibid.
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In every drug distribution system there are two major components:

(a) preparation and dispensing; and (b) administration. In most

j traditional systems, its operation is a joint responsibility of the
iipharmacy and nursing staffs with the nurse usually involved in
:3administration and some preparation while the pharmacist usually is
’;;involved exclusively with preparation and dispensing. The components
of the system may be groﬁped according to where they usually are perform-—
ed in the hospital. Those whiéh take place in the pharmacy include:

:  (a) selecting arugs for use in the hospital; (b) ordering drugs;

(¢) receiving and inspecting drugs; (d) storing drugs and inventory
control; (e) repackaging and preparing drugs for dispensing; (f) label-
ing and dispensing; and (g) transporting drugs to the nursing unit.
Those which take place on the nursing ward include: (a) selecting
drugs for administration; (b) ordering drugs; (c) storing drugs; (d)
preparing drugs for ﬁdministration; (e) administering drugs to the
patient; (f) recording or charting the drugs' administration; (g)
evaluating the effects of drugs administered to the patient; and, if

indicated, (h) taking some action following this evalua.tion.5

The ideal drug distribution system protects the patient, provides
for communication between nursing and pharmacy and assures the medic- .
ation is available for administration by the nurse at the specified

time. Systems which deviate from this plan neglect the legal and

5. K. N. Barker, op. cit,, pp. 595-596.




15

ethical responsibility of the pharmacist and jeopardize the safety of the

3 patient.

‘One of the earliest reports on hospital drug distribution appeared
in 1940 when Chlebik stated that in her hospital (average daily census
80) all doses of medication were prepared under pharmaceutical supervision.7
Flack, in 1947, suggested pharmacists should be responsible for diluting

all injectables, providing for and supervising the delivery of medications

to the nurses, and issuing printed procedures and instructions to nurses.

In 1955, Godley described a folder which served as a travelling requisition

|
for each patient's medication and permitted the pharmacist to review the

 patient's therapy before filling each order. Charges and credits were

- 8. H. Flack, "How the Hospital Pharmacist Can Contact the Doctor, Nurse,

.

" recorded on the folder and upon discharge, the folder was sent to the

business office for billing purposes.9

Probably the most comprehensive early discussion of drug distribution

 was presehted by Heard in 1958. He divided inpatient dispensing systems

~ into three traditional categories:

1. Prescription order system.
2. Complete floor stock system. : i

3. Various combinations of these two.

:;6 I.E. Stauffer, "A Review of Drug Distribution Systems in Hospitals,"

Hosp. Pharmacist (19:L4) July-Aug. 1966, p- 150.

‘KT. Sister Mary Chlebik, "Dispensing Direct to the Patient," Am. Prof.

Pharmacist (6:2) Feb. 1940, pp. 105-108.

and Patient," Hosp. Management (6L:L) Oct. l9h7, . 88,

l 9. L. F. Godley, "Rx Folders - A New Method of Ordering, Issuing, Charging

Drugs," Hosp. Management (79:4) April 1955, pp. Le-LT, T1-T2.
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_:He_also mentioned the use of a carbonless order form which permitted the
b pharmacist to receive a copy of the physician's original order and

- eliminated the transcribing of orders by nursing pe:c'sonnel.:LO

=

 Prescription Order System

In the prescription order s&stem, virtually all medications are

{ dispensed by the pharmacist pursuant to individual prescription orders.
:;Aih’antages of this system include: (a) reduction in medication errors

by having the pharmacist review at least a tramnscript of each prescription
_order before the drug is dispensed; (b) coordination of the patient's
adrug pi‘ogram through closer liaison among pharmacist, nurse, and
physician; (c) closer inventory control; and (d) proper control of
revenue. The disadvantages which may exist with the use of this system
:u'e: (a) the possible delay in obtaining medication for a patient; and

2 (b) the need for additional personnel with a resulting increase in costs.

i'?EMle‘l:e Floor Stock System

I In the complete floor stock system, most drugs are stocked at the
Jnnrsing station. Drugs which are particularly expensive, rarely used, J
ar which require especially stfict control usua.ily are omitted from floor
_stock and are sent upon receipt of a prescription order for the individual
:jaﬁient. Advantages of this system include: (a) a reduction in the

number of inpatient prescription orders; (b) ready availability of most

&rugs to the nurses and physicians; (c) a reduction in the number of

10. J. S. Heard, "Considerations in Inpatlent Dispensing," Am J. Hosp.
Pharm. (15: 5) May 1958, pp. 388-393.
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medications returned to the pharmacy; and (d) a reduction in the

number of pharmacy personnel required.

Potential disadvantages of this system are: (a) increased
potential for errors because of the lack of the pharmacist's review
~ of medication orders; (b) financial loss due to misappropriation of
medication by hospital personnel and the administration of medication
to patients without initiating charges; (c) increased drug inventory;
(d) increased drug costs due to obsolescence and deterioration; (e) the
limited storage facilities at the nursing station in many hospitals; and
(f) the increased danger of unnoticed drug deterioration which may

Jeopardize patient safety.

Combinations of Prescription Order and Floor Stock Systems

Most traditional systems of drug distribution in hoépitalé fall into
this category. 1In hospitals where the two systems are combined, the
prescription order system usually is used to dispense the bulk of
medication orders, but at least 20 items such as acetylsalicylic acid and
milk of magnesia in addition to narcotics and other controlled drugs, are
stored in bulk at the nursing station. The advantages and disadvantages
of the combined system are the composite of those of the two separate
systems, in proportion to the ratié of floor stock to prescription orders.

If properly balanced, the best features of each system may be realized.ll

y 11. "Statement on Hospital Drug Distribution Systems," op. cit.,
pp. 1LO-1LkL.
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Interest in improving these traditional methods of drug distribution
developed early in the 1960's primarily as a result of two factors:

1. The high percentage of medication errors reported in the
literature.

2. The widespread shortage of personnel, especially nurses.12

Among the newer concepts and ideas were decentx;alized dispensing,
automated processing of medication orders and inventory control, and
automated storage and inventory devices. However, the most important
and far-reaching was the development of the Unit-Dose concept of drug

distribution.

Development of the Unit-Dose Concept of Drug Distribution

A unit-dose has been defined as "any physical quantity of a drug
specified by a physician to be administered to a patient at one time,
and not requiring any significant physical or chemical alterations before
~ being administered.”13 The Unit-Dose dispensing concept, therefore, is
: the concept of the phémacist dispensing all doses ready to be administ-
'_ ‘ered by the nurse.lh In most Unit-Dose systems in operation, the
pha.rma.éist sends the quantity of drugs needed at a nursing station for
-,l.ia period of time. Deliveries usually are made two to four times per 2L

~ hour period.

. I. E. Stauffer, op. cit., p. 1h49.

§ 13. K. N. Barker and W. Heller, "The Development of a Centralized Unit-
g Dose Dispensing System for U.A.M.C., Part I: Description of the
Experimental System," Am. J. Hosp. Pharm. (20:11) Nov. 1963, p. 569.

14. K. N. Barker, "The Future Role of the Hospital Pharmacist in Drug
) Distribution Systems," Am. J. Hosp. Pharm. (2k:4) April 1967,
P 224,
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A differentiation is made between 'Unit-Dose packages' and 'single
unit packages'. A Unit-Dose package contains the ordered amount of a
drug in a dosage form ready for administration to a particular patient
‘ by the prescribed route at the prescribed time. A single unit package
~ is one which contains one discrete pharmaceutical dosage form such as
~ one tablet, one capsule, or one 2 milliliter quantity of a liquid. A
single unit package becomes a Unit-Dose package when the physician
: happens to order that particular amount for a patient. 1In either case,
} the package is labelled and the contents ére administered directly from

the package.l5 |

Little appeared in the literature prior to 1960 on the subject of
f drug distribution systems in hospitals. However, during the past 10
years a number of articles have been published and Lantos has suggested
; the decade of the 1960's may be referred to as "the period of the

;':evolution in drug distribution systems."16

In 1961, the use of single dose forms and decentralization of the

T

pharmacy were reported.l References to drug vending machines also

'ils. "Guidelines for Single-Unit Packages of Drugs," Am. J. Hosp. Pharm.
' (24:2) Feb. 1967, p. T9.

6. R. L. Lantos, "Annual Administrative Reviews - Pharmacy," Hospitals,
1 J.AH.A. (L43:7) 1 April 1969, p. 163.

~ 17. The following three articles appeared in the first issue of Am. J.

: Hosp. Pharm. devoted entirely to drug distribution in hospitals:

W. E. McConnell, K. N. Barker and L. F. Garrity, "Centralized Unit-
Dose Dispensing: Report of a Study," pp. 531-542;

N. Schwartau and M. Sturdevant, "A System'.of Packaging and Dispens-
ing Drugs in Single Doses," pp. 542-559; and

C. Simpson and D. C. Carner, "Memorial Hospital (Long Beach, Calif.)
Decentralized Pharmacy," pp. 525-529, all in Am. J. Hosp. Pharm.
(18:9) Sept. 1961.
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‘ - appeared in the literature.lB These developments indicated the follow-

b ing changes in traditional dispensing patterns:

1. The dispensing of medication in single doses ready for admin-
istration by the nurse.

2. The decentralization of dispensing, or the location of a sub-
pharmacy on the nursing ward.

3. The automation of dispensing using a vending machine located
at each nursing station.

Later experience with machine dispensing indicated most pharmacists were

opposed to this development.l9

According to Latiolais, in 1962 more than 20 individuals were

~ involved in some manmer with one drug from the time of its specification
Hfto the time it reached the patient.20 The same year, Barker and

. McConnell reported the average nurse made '"one error for every six

medications given."21 These studies presented an obvious challenge

- 18. T. A. Manzelli, "Utilization of the Brewer System in the Controlled
Distribution of Medication within the Hospital," Am. J. Hosp. Pharm.
(18:9) Sept. 1961, pp. 560-566.

~ 19. For discussions of pharmacists' opinions on machine dispensing see:
F. R. Kenna, "Pharmacist Looks at Drug Dispensing Machines,"
Hospitals, J.A.H.A. (37:3) 1 Feb. 1963, pp. 58-60; and

D. F. Moravec, "Mechanical Control of Pharmaceuticals and Unit-Dose
Dispensing,”" Hosp. Management (98:3) Sept. 1964, pp. 88-99.

- 20. C. J. Latiolais, "Program Excellence Into Your Activities," Hosp.
E Management (9L:3) Sept. 1962, pp. 80-8L.

~ 21. K. N. Barker and W. E. McConnell, "The Problems of Detecting Medic-
‘ ation Errors in Hospitals," Am. J. Hosp. Pharm. (19:8) Aug. 1962,
p. 368. 1In this study, a medication error was defined as: '"The
administration of the wrong medication or dose of medication, drug,
diagnostic agent, chemical, or treatment requiring the use of such
agents, to the wrong patient or at the wrong time, or the failure
to administer such agents at the specified time or in the manner
prescribed or normally considered as accepted practice." p. 361.
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ﬁo automation and emphasized the need for changes in the traditional
nﬁthdds of distributing drugs in hospitals. Earlier studies had
illustrated the use of electronic data processing in various hospital
E activities and both Slavin ana Deeb described applications to hospital
3 pharmacy.22 Webb suggested pharmaceutical manufacturers prepare single

- unit packages using strip packaging.2

By 1964, sufficient data had been collected on a centraiized Unit-
Dose system at the University of Arkansas to indicate the system provided
a substantial reduction in the amount of time required by nurses on
medication activities.zh Also, a 60 percent reduction in the incidence
of medication errors was reported with the experimental system. This

study is described in more detail in the following section. In the same

22, M. Slavin, "Automation and the Hospital Pharmacist,” Am. J. Hosp. Pharm.
(19:6) June 1962, pp. 27L4-280; and
A. E. Deeb, "Electronic Data Processing System for Hospital Pharmacy,"
Am. J. Hosp. Pharm. (17:12) Dec. 1960, pp. TL45-TL9.

23, J. W. Webb, "Strip Packaging," Am. J. Hosp. Pharm. (19:4) April 1962,
R PP . 173_175 .

2h. The study was described in the following series of articles:
K. N. Barker and W. M. Heller, "The Development of a Centralized
Unit-Dose Dispensing System for U.A.M.C., Part I: Description of
the Experimental System,” Am. J. Hosp. Pharm. (20:11) Nov. 1963, -
pp. 568-580;
"Part II: Why Centralize the Preparation of Unit Doses?," (20:12)
Dec. 1963, pp. 612-623;
"part III: An Editing Center for Physicians' Medication Orders,"
(21:2) Feb. 1964, pp. 6T-TT;
"Part IV: The Roles and Responsibilities of the Pharmacist and
Nurse Under the Experimental System," (21:5) May 1964, pp. 230-23T;
"Part V: The Pilot Study - Introduction and Work Measurement,"
(21:9) Sept. 1964, pp. L412-k23; and ' ‘
"part VI: The Pilot Study - Medication Errors and Drug Losses,"
(21:12) Dec. 196L, pp. 609-625.
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year, a decentralized syétem of drug distribution was evaluated at the

University of Iowa..25

During 1964, the use of automated data processing was reported in
areas which indirectly were associated with drug distribution. These
included applications in preprinting labels, drug purchasing, inventory
control, formulary assembly, and narcotic control. Also, typewriters
generating punched paper tape were used to provide statistical data on

26

drug use.

Weinzettel in 1965 described a Unit-Dose system of drug distribution
without extensive capital expenditure for specialized equipm.ent.27 He
reported on a variation of the system where a drug administration team
composed primarily of registered nurses and a drug room supervisor
promoted coordination between the nursing and pharmacy departments.

. Similar systems were reported by Beste in 1968 and by Knight and Cowley

~ 25. H. J. Black and W. W. Tester, "Decentralized Pharmacy Operations
Utilizing the Unit Dose Concept," Am. J. Hosp. Pharm. (21:8) Aug.
1964, pp. 34L-350. The results of this study also showed a reduct-
ion in medication errors and savings in nursing time. For a more
detailed description of this system, see the section on Decentral-
ized Unit-Dose Dispensing Systems.

26. L. J. Motta, "Integrated Drug Purchasing and Pharmaceutical
Communications," Am. J. Hosp. Pharm. (21:6) June 1964, pp. 27&-276
T.W. Tober, "Applications of Data Processing to Hospital Pharmacy,"
Am. J. Hosp. Pharm. (21:3) Mar. 1964, pp. 105-111; and
S. I. Allen, P. S. Hurd and A. W. Dodds, "A Method of Pharmacy Data
Automation," Am. J. Hosp. Pharm. (21:7) July 1964, pp. 314-318.

- 27. R. J. Weinzettel, "A Unit-Dose Dispensing System Without Extensive
Capital Expenditure," Hosp. Management (100:3) Sept. 1965, pp. 86-92.
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in 1969.28

many hospitals.

P8,

29.

Since 1965, Unit-Dose dispensing systems have been established in

29

Although most of the early research was performed in

D. F. Beste, Jr., "An Integrated Pharmacist-Nurse Approach to the
Unit-Dose Concept," Am. J. Hosp Pharm. (25:8) Aug. 1968, pp. 397-LO0T;

and
Sister M. E.Knight and K. K. Cowley, "A One-Year Look at Unit-Dose,"

Hosp. Prog. (50:1) Jan. 1969, pp. 26-3kL.

For example, see the following partial list of publications:

H. W. Carlin and A. K. O'Byrne, "Decentralized Dispensing System
Brings Pharmacist to Nursing Floor," Hosp. Topics (hh 12) Dec. 1966,
pp. 81-83;

M. Thomason, "Unit-Dose Dispensing Trial in a Small Hospital," Hosp.
Pharm. (1:7) July 1966, pp. 27-29;

R. G. Freund, "How the Centralized Unit-Dose Concept Works in a
Community Hospltal," Hospitals, J.A.H.A. (40:18) 16 Sept. 1966,

pp. 152-158;

J. H. Beckerman, "The Logistiecs of a Drug Distribution System:
Packaging, Labeling and Storage," Am. J. Hosp. Pharm. (2L:2)

Feb. 1967, pp. 63-65;

M. Slavin, "Design of an Automated Medication Subsystem," Am. J. Hosp.
Pharm. (2L4:5) May 1967, pp. 25L4-261;

N, Walsh, M. R. Thomason and N. M. Davis, "Effective Decentralized
Unit Dose Dispensing on a One-Shift Basis," Am. J. Hosp. Pharm. (25:5)
May 1968, pp. 249-255;

N. M. Davis, "A Transition to Unit Dose Dispensing," Hosp. Pharm.
(3:9) Sept. 1968, pp. 5-12, 29;

R. G. Freund, "A Centralized Unit Dose Dispensing Program," Hosp.

Pharm. (3:9) Sept. 1968, pp. 13-18;

B. Mehl, "Drug Distribution in a 1000-Bed Hospital," Am. J. Hosp.
Pharm. (25:2) Feb. 1968, pp. T1-T5;

W. E. Slater and J. R. Hripko, "The Unit Dose System in a Private
Hospital, Part One: Implementation," Am. J. Hosp. Pharm. (25:8)
Aug. 1968, pp. L08-L16;

W. E. Slater and J. R. Hripko, "The Unit Dose System in a Private
Hospital, Part Two: Evaluation," Am. J. Hosp. Pharm. (25:11) Nov.
1968, pp. 641-6L8;

W. A. Thomas, "Drug Distribution in a Small Hospital, " Am. J. Hosp.
Pharm. (25:8) Aug. 1968, pp. 429-L35;

D. Wastchak, "A.D.D.S.-100 - A Drug Distribution System for a 100-
Bed Hospital," Am. J. Hosp. Pharm. (25:8) Aug. 1968, pp. L18-h27,
M. Malmberg, "Small Hospital Converts to Unit Dose Medications,"
The Mod. Hosp. (110:6) June 1968, pp. 122-12k;
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university hospitals and other large teaching hospitals, the concepts now
" have been applied to hospitals of various types and capacities. In fact,
while many of the pilot studies in large hospitals were confined to one
or two nursing wards, complete Unit-Dose systems hawe‘been introduced in

- some small hospitals.

The many Unit-Dose systems developed over the past 10 years generally
can be divided into either centralized or decentralized systems depend-
ing on where the individual doses actually are prepared. In a central-
ized system, each individual dose 1is prepared for administration in a
centrally located pharmacy. In a decentralized system, each individual
- dose is prepared for administration in a subsidiary pharmacy located on

~ the nursing ward.

~ 29. (continued)

M. Falconer, "Drug Distribution System at Lions Gate Saves Staff
Time, Ensures Patient Safety," Hosp. Admin. Can. (11:3) Mar. 1969,
pp. 54-55; :

J. C. Bohl et al., "A Trinity of Units - Patient, Pharmacist and
Doses, Part One: The Medication System," Am. J. Hosp. Pharm. (26:6)
June 1969, pp. 316-323;

D. J. Mueller, "Unit Doses in Vertical Stacks Saves Time, Conserve
Space, Minimize Errors," The Mod. Hosp. (112:4) April 1969, pp.
107-110; ‘

W. J. Mueller, "The Unit-Dose Concept in a Community Hospital,"
Hosp. Pharm. (4:3) Mar. 1969, pp. 8-11, 3k4;

‘H. J. Roche, "Services of Hospital Pharmacy Improved by Prepackaged
Drugs," Hosp. Topiecs (U47:1) Jan. 1969, pp. 55-60;

M. Wolfe, "Implementing a Unit-Dose System of Drug Distribution,"
Can. J. Hosp. Pharm. (22:1) Jan.-Feb. 1969, pp. 24-29;

W. T. Hill, W. T. Blair and N. M. Mitchell, "Satellite Service,"
Hospitals, J.A.H.A. (Lk4:6) 16 Mar. 1970, pp. 96-102;

W. J. Durant and J. D. Herrick, "A Unit Dose Drug Distribution
System in a Children's Hospital," Am. J. Hosp. Pharm. (27:2)

Feb. 1970, pp. 127-131; and

T. J. Garrison, "Loglstlcs and Dynamics of a Unit-Dose System,"
Hosp. Pharm. (5:14) May 1970, pp. 1h-2k,
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~ Centralized Unit-Dose Dispensing Systems

One of the earliest (1961) Unit-Dose studies was a pilot study in
which a centralized Unit-Dose system was used in a 35-bed pediatric ward
in the 250-bed University of F:lorida Teaching Héspital.So In the exper-
imental system: (a) all doses were prepared by the pharmacy staff in a
~ central location and delivered to the nursing station; (b) routine doses
were prepared by nonprofessional staff under the supervision of a
>.pharma.cist; (c) doses were scheduled manually by a pharmacy clerk using
,. a patient medication record; (d) individual doses were identified with
'. the patient through the use of medicine cards which were written for each

~ dose by the pharmacy clerk; and (e) individual doses were accompanied by

- drug information cards for the nurse.

Barker and Heller conducted a similar study in 1962 on a 28-bed
f'meclical ward at the University of Arkansas Medical Center.Bl Changes
from the Florida study were: (a) use of punch cards and electronic data
 processing equipment to control drug order information and schedule doses
(punch cards were sorted to determine doses due and the separated cards

- reproduced to serve as individual dose requisiﬁions); (b) editing of drug
orders to standard terminology by a pharmacist-keypuncher team;

“(c) printing of drug summaries for the nursing staff on teletype terminals

30. W. E. McConnell, K. N. Barker and L. F. Garrity, "Centralized Unit-
Dose Dispensing: Report of a Study," Am. J. Hosp. Pharm. (18:9)
 Sept. 1961, pp. 531-5L2.

'31. K. N. Barker and W. M. Heller, op. cit.
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1 located in the nursing stations; and (d) investigation of more extensive
'prepackaging of Unit-Doses. The study reported a reduction in medication

errors and savings in nursing time.

The University of Arkansas Medical Center study was expanded in 196L
~ to include three medical, three surgical, and two pediatric units.32
i Improvements were made on the pilot system. The punch cards were used to
} print dose information on individual dose envelopes (uni-dose-pak). Pre-
»t packaged Unit-Doses were picked and placed in the envelope accompanied by
‘{drug information cards (pharma-tip). This solved the problem of identify-
- ing the dose with the patient. Automatic conveyei systemg were used to
igdeliver the prepared doses to the nursing stations. Medication errors

- were reduced and the amount of time nurses spent in medication related

. activities was less than in the traditional system. However, because of

~the high cost of this demonstration system, the pre-1962 distribution

. system was reinstalled.

The first hospital-wide Unit-Dose system was installed in the
- University of Kentucky Medical Center's 3L45-bed hospital.33 According

~ to Stauffer, the following conclusions were made: i

- 32, K. N. Barker, "Experimental Distribution System Offers Total Drug

‘ Control," Hospitals, J.A.H.A. (39:18) 16 Sept. 1965, pp. 1k42-155; and
K. N. Barker, The Demonstration and Evaluation of an Experimental
Medication System for the U.A.M.C. Hospital, Vol. I and II, Drug
Systems Research, University of Arkansas Medical Center, Little Rock,
Arkansas, July 1967

£

~ 33. P. F. Parker, "This Unit-Dose System is Step to Future," The Mod. Hosp.
‘ (107:11) Nov. 1966, pp. 101-103; and

P. F. Parker, "Unit-Dose Systems Reduce Error, Increase Efficiency,"
Hospitals, J.A.H.A. (L42:23) 1 Dec. 1968, pp. 65-T2.
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"Patient care has been improved through the reduction of
drug errors, the production of more accurate charts and

the availability of data respecting drug usage. Organ-
ization consequences noted include the development of a
relationship between pharmacy and nursing, the utilization
of more nonprofessional personnel, the implementation of
production methods to take advantage of automatic data
processing, and the necessity for the pharmacist to develop
skills in organizational management. Economic implications
observed include the fact that the higher cost of indiv-
idual doses and the need for additional staff has been
somewhat offset by the decrease in drug losses and elim-
ination of credits. Other observations made indicate that
the increased availability of data could create new programs
which might be costly; more drugs need to be commercially
available in unit doses; and the pharmacist needs expert
help in implementing the system. Nursing agreed that
nurses were freed for patient care and thus patient care
and patient safety improved."3

 Decentralized Unit-Dose Dispensing Systems
One of the earliest decentralized Unit-Dose systems was reported in
1961 for a hospital in Long Beach, California.35 The major characteristic

- of the system was the location of a dose preparation room staffed by a

,j‘pha.rmacist adjacent to the nursing station. The pharmacist maintained

36

' the medication cards and prepared the doses.

An extensive decentralized Unit-Dose demonstration system was

‘34, I. E. Stauffer, op. cit., pp. 156-15T7.

'35, C. Simpson and D. C. Carner, "Memorial Hospital (Long Beach, Calif.)
Decentralized Pharmacy," Am. J. Hosp. Pharm. (18:9) Sept. 1961,

pp. 525-529.

- 36. An economic analysis of this system was reported in 1970 and is
! discussed in a following section on Unit-Dose Cost Studies.
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37

. operated at the University of Iowa in 1964 and 1965. The demonstration
| system was preceded by a 12-week pilot study in 1962. Characteristics

of the system were: (a) establishment of a pharmacy substation located
midway between four medical nursing stations; (b) preparation of all Unit-
'Doges in the substation by a pharmacist; (c) control of drug order inform-
~ ation and dose scheduling performed manually by the pharmacist using a
patient medication record; and (d) use of a special medicatioﬁ cart with

»_ individual drawers for each patient. The results of the study, reported
as a number of substudies, indicated: (a) reduced drug errors and
.‘discrepancies; (b) increased dose packaging costs; (c) savings in nursing
‘3 time; (d) increased inventory requirements; and (e) decreased space

requivrements. An analysis of salary costs was not completed which

prevented an evaluation of the economic feasibility of the system.

An experimental decentralized Unit-Dose medication system was used
- on three general medical units at University Hospital, Madison, Wisconsin

in 196‘5.38 The investigators found the system, with some modifications,

&

- was feasible. 1In 1966, a modified system was implemented in the hospital

to serve 300 of 792 beds. It was subsequently expanded to include over

- 700 beds and is known as the Wisconsin Information and Medication

- 37. W. W. Tester, A Study of Patient Care Involving a Unit Dose System,
s Final Report, College of Pharmacy, University of Iowa, Iowa City,
Iowa, 1 Jan. 1967.

38 R J. Dura.nt H. T. Hamill and D. A. Zilz, "A Unique Decentralized
Unit Dose Project " Am. J. Hosp. Pharm. (24:3) Mar. 1967, pp. 113-119.
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 Distribution program (WISMD).39 Characteristics of the implemented system
are: (a) preparation or picking of prepackaged Unit-Doses by pharmacy
technicians in a central Unit-Dose dispensary; (b) location of the
pharmacist on the ward; (c) transcription of drug orders by the
‘pharmacist; and (d) checking of prepared doses by the pharmacist on the

ward prior to administration.

The dispensing of re'ady-to—a.dminister medications has encouraged
hospital pharmacists to move out of their pharmacies and into the patient
care area. When pharmacists receive a direct copy of a physician's
order instead of a transcription, they find they must i{now more about the
 patient's total drug regimen to fulfill their duties effe‘ctively.

. Pharmacists have been protected from the dynamics of patient care by the

; traditional systems of drug distribution. "As the pharmacist approaches

'{ true membership on the patient care team, he finds that total coverage

- (2L hours a day, seven days a week), involvement on the patient care unit,

Lo

~ and effective communication systems are fundamental."

At the Ohio State University Hospitals, a pharmacy coordinated
- Unit-Dose dispensing and drug administration system has been developed.

~ In this system, the pharmacy department is responsible for all

. 39. W. J. Durant, "A New Medication Distribution System,” Hosp. Prog.
’ (50:5) May 1969, pp. 104-11kh. -

" 40. H. S. Carlin, "Annual Administrative Reviews - Pharmacy,” Hospitals,
J.AHE.A. (41:7) 1 April 1967, pp. 149-150.
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activities of drug distribution and sdnteiatintite.

Because of the many changes occuring in drug distribution systems,
in 1964 the American Society of Hospital Pharmacists issued a
f - "Statement on Hospital Drug Distribution Systems."hz The methods of
Tti'ansmitting prescription orders to the pharmacist are listed and the
advantages and disadvantages of the three traditional methods of
distribution are discussed. The Statement concludes with "Guidelines for
Planning and Evaluating Drug Distribution Systems." The Guidelines are
intended "as an aid to pharmacists, nurses, physicians, and administrators
who are faced with making decisions concerning drug distribution systems
during this period of change." They may be summarized as follows:

1. The pharmacist should review the prescriber's original
medication order, or a direct copy.

2. Drugs should be dispensed properly 1sbelled and ready faor
administration to the patient.

41. The system was described in a series of articles in the Am. J. Hosp.
Pharm. (27:I1) Nov. I970, under the general title, "A Pharmacy
Caordinated Unit Dose Dispensing and Drug Administration System,"

c. J. Latialais, "Philosophy, Objectives and Pharmaceutical
Implications," pp. 866-889; ;
¢. C. Berry, "Description of the System," pp. 890-898; _

B. J. Lachner, "Administrative Tmplications," pp. 899-901; and
R. M. Martin, "Nursing Implications," pp. 902-906.

42. "Statement on Hospital Drug Distribution Systems," Hospitals, J.A.H.A.
(39:14) 16 July 1965, pp. ILO-IL6. l
The Statement was appraved by the American Society of Hospital
Pharmacists Board of Directors, 1 Aug. 196L4; the A.S.H.P. House
of Delegstes, 6 Aug. 196L4; endorsed by the Americen Hospital
Assactation Board of Trustees, 6-7 May 1965.
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3. Storage facilities and equipment should be designed so drugs
are available only to authorized physicians, pharmacists and
nurses.

4. Storage facilities and equipment should be designed to permit
inspection of drugs prior to administration.

5. It is mandatory provision be made for suitable pharmaceutical
services in the event of failure of automated devices.

6. Repacked dosage forms, required for mechanical or electronic
drug storage and dispensing devices, should conform to the
standards established for good pharmacy practice, in particular
those for stability and the United States Pharmacopela
standards for packaging and storage.

7. In considering the use of automated devices as pharmaceutical
tools, a clear distinction should be made between the accuracy
required in accounting practices and that required in dispens-
ing practices. '

The growth of Unit-Dose systems of drug distribution has resulted

in an increased demand for manufacturers to produce a wider selection
of medications in single unit packages. To assist pharmaceutical

manufacturers and packagers who were hesitant to provide such packages

because of uncertainty as to what was required in hospitals, the

. American Society of Hospital Pharmacists issued in 1966 "Guidelines for

43

Single Unit Packages of Drugs."” The Guidelines cover general con-
siderations in packaging material, shape and form, label copy, and
outer dispensing container, as well as specific considerations for

various dosage forms. Similar guidelines have been developed by the

43. "Guidelines for Single Unit Packages of Drugs," Am. J. Hosp. Pharm.
(2h:2) Feb. 1967, pp.- 79-80. The original Guidelines were revised
in 1970 and published in Am. J. Hosp. Pharm. (28:2) Feb. 1971,
pp. I10-112. :
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Canadian Society of Hospital Pharmacists;

Use of Computers in Hospital Pharmacy

"Automation has played an important role in the development
of improved methods of drug distribution. Hospital pharm-
acists have been experimenting with unit-dose dispensing
systems, with either centralized or decentralized pharmacy
service, and have used, to varying degrees, data process-
ing and transmission equipment. To redesign the method of
distribution of drug doses and to devise systems, which
will become part of the computerized hospital of the future,
have been the objectives of these studies. Automatic drug
dispensing machines have been introduced on the nursing
divisions. These have made use of simple electronic equip-
ment to improve inventory control and to record charges for
drugs for accounting purposes. In other studies, automated
data processing has been applied to the whole hospital and
the interest in the use of this equipment, in drug distri-
bution, has developed as a secondary program. The primary
objective of these projects has been the utilization of com-
puters in the processing of all :patient information in the
hospital. Drug distribution, one of the many areas being
investigated, has presented some unusual requirements for
the application of data processing.” >

Since Blumberg developed the Hospital Indicator for Physician Orders
.'(HIPO) system in 1961 which made use of an automatic electronic device
‘ tbf'processing physicians' orders, hospital pharmacists have been aware
 of the potential of the computer in the hospital medication systeth6

. The literature includes descriptidns of the comtrol of restricted drugs

.fhy automated data processing and the application df these procedures

L), "Guidelines for Single Unit Packaging of Pharmaceuticals in Canada,”
Canadian Society of Hospital Pharmacists, Unpublished, 1971.

" L5, I. E. Stauffer, op._cit., p. 149.
46. M. S. Blumberg, "Prospects for Automation in Handling Physicians'

Medication Orders,” Am. J. Hosp. Pharm. (18:9) Sept. 1961,
pp. 567-5T0. :
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to pharmacy inventory control.)47 Systems using data processing in out-
?1 patient pharmacy operations and in the preparation of hospital formularies
also have been repor‘ced.l1L8 A few articles have discussed more extensive

applications of the computer in hospital drug distribution systems.h9

Although the use of computers in hospital pharmacy is being reported

with increased frequency, the ultimate use of electronics is no where

47. C. F. Richards and H. F. Kabat, "Control of Restricted Drugs by
Automatic Data Processing," Am. J. Hosp. Pharm. (21:8) Aug. 196k,
Pp. 377-379;

F. M. Eckel and C. J. Latiolais, "An Effective Narcotic Control

System Using Electronic Data Processing," Am. J. Hosp. Pharm. (22:9)
Sept. 1965, pp. 519-523;

B. P. Wirth, "A Computerized System for Restricted Drug Control and
Inventory," Am. J. Hosp. Pharm. (24:10) Oct. 1967, pp. 556-560;

I. Title and C. A. Richardson, "Preparation of an Inventory Deck and

a Drug Locator List by Electronic Data Processing," Am. J. Hosp. Pharm.
(24:1) Jan. 1967, pp. 26-2T; and

C. L. Waggoner, "Pharmacy Automated Data Processing System by Mail,"
Am. J. Hosp. Pharm. (2L4:1) Jan. 1967, pp. 22-25.

 48. E. E. Madden and R. H. Dreyfus, "Outpatient Pharmacy Prescription
Automation," Am. J. Hosp. Pharm. (25:1) Jan. 1968, pp. 20-25;

H. L. Flack, G. E. Downs and L. E. Lanning, "Electronic Data Process-
ing and the Hospital Formulary," Am. J. Hosp. Pharm. (2k:1) Jan. 1967,
pp. b4-1T; '

P. P. Lamy, I. F. Bourn and H. L. Flack, "Application of Data Process-
ing Equipment to the Hospital Formulary," Am. J. Hosp. Pharm. (18:11)
Nov. 1961, pp. 6L42-6L9; _

M. W. Skolaut, "Cataloging a Problem?," Am. J. Hosp. Pharm. (18:3) Mar.
1961, pp. 294-295; and

N. M. Davis, "Computer-Generated Formulary," Hosp. Pharm. (5:9) Sept.
1970, pp. 21-25.

49. T. W. Tober, "Applications of Data Processing to Hospital Pharmacy,"
: Am. J. Hosp. Pharm. (21:3) March 1964, pp. 105-111;

W. A. Gouveia, P. B. Hofmann and G. Q. Barnett, "Computers - Basic
Principles and Hospital Pharmacy Implications," Am. J. Hosp. Pharm.
(25:1) Jan. 1968, pp. L4-11;

W. A. Gouveia, C. Dimantis and G. O. Barnett, "Computer Applications
in the Hospital Medication System," Am. J. Hosp. Pharm. (26:3) Mar.
1969, pp. 140-150; and ' /

W. A. Gouveia, "Computer Applications in the Hospital Pharmacy,"
Hospitals, J.A.H.A. (45:1) 1 Jan. 1971, pp. 80-83.
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in sight. As Oliver notes, "It seems the height of folly to be satisfied

T

with minor triumphs when, with a little creative effort, hospitals could

- win complete dominion over the'manipulative tasks of drug therapy."so

One of the most exciting possibilitiés for use of the computer will
:ﬁeéome feasible when large numbers of patient records, using standard
 drug nomenclature and codes, are computerized. Diagnosis, patient
characteristics, and patient response will be matched against the drug,
‘dose, route of administration, dosage form, and other characteristics of
the medication. "Then more precise answers will be found to questions of
drug efficacy, equivalency of competitive drug producté, inéidence of
adverse drug reactions, drug-drug interactions in the body, and other

"l e American Society of

points requiring large amounts of data.
?wspital Pharmacists has designed a computer-processable Drug Products
Information File with over 16,000 drug items coded on magnetic tape for

use in such developm,ents'.52

50. J. A. Oliver, "Electronic Data Processing," Hospitals, J.A.H.A.
(hL:11) 1 June 1970, p. TT.

51. W. M. Heller, "Data Processing in Drug Distribution Systems,"
. Hospitals, J.A.H.A. (42:23) 1 Dec. 1968, p. T5.

. G. P. Provost, "History and Status of the ASHP Drug Coding and
Iisting Services," Am. J. Hosp. Pharm. (25:1) Jan. 1968, pp. 12-19.
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CHAPTER ITT

HOSPITAL PHARMACY COST ANALYSIS

The various activities of a hospital are grouped together into
artments and each department is placed under the supervision of a
dgrson reéponéible for the proper performance of its functions. The
ﬁ;;-ital accounting system is arranged so outlays for each department

are grouped together as direct expenses of that department.

However, all departments are interrelated, with each department
;_n"ding services to, and receiving services from, every other depart-
ment. Therefore, when the total cost of operating a department or

rice is desired, some proportionate amount of the other hospital
igpartmemts' expenses must be allocated to the department concerned as
;hdirect costs of that department. These allocated amounts are called
indirect costs because‘they do not represent expenditures directly
{Ucurred by that department and the amounts are only indirectly control-

lsble by the activity receiving these intrahospital services.

It can be seen, then, that the total cost of operating a hospital
department or funcﬁion should include the appropriate costs of all assets
;g~ services used in a given period. However, since the basic chart of

hospital accounts accumulates only direct costs, it is necessary to use

1. Cost Finding for Hospitals, American Hospital Association, Chicago,
1057, p- 10.
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a cost allocation procedure to assign indirect costs té an activity in

. arder to arrivé at the total cost. The process of accumulstion of total
costs for a department or activity is called 'cost analysis' or 'cost
finding."'

"Cost analysis should not be confused with cost accounting.
Cost accounting involves the routine collection of data con-
cerning the costs of departments, processes, products, or
other desired breskdowns. Cost ansglysis, on the other hand,
is the term used to describe the process of recasting the
data derived from the accounts ordinarily kept by a hospital
to obtain costs of services rendered. Cost analysis is done
apart from the bookkeeping system."2

- Uses of Cost Analysis

Cost analysis can be used ta:
1. Provide information for setting hospital rates.

2. Furnish a basis for negotistion with contract purchasers of
hospital services.

3. Fulfill requirements of hospital assaciations and/or govern-
mental agencies for information.

k. Provide a measure of the efficiency of various functions.

5. Provide a basis for planning future apﬁrat:‘;’ons..:{

According to Hinderer, two erranecus uses frequently clzimed for
cost analysis are:

1. To provide a comparison of efficiency with other hospitals.

2. Leon E. Hay, Budgeting and Cost Analysis for Hospitals, University
Publications, Bloamington, Ind., 1956, p. 5.

3. Ibid., p. 6.
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2. To afford a control mechanism for management by measuﬁing the
change in a department's total costs between periods.

'\ Hinderer claims the prirﬁary and possibly the only significant pur-
of cost analysis is to aid management in establishing rates for the
vices rendered by the hospital. As the Canadian Hospital Council in
;s Hospital Accounting Manual has stated, "The main reason for cost
nalysis is to determine the cost of supplying each unit of service as a

sis for substantiating the charge made for the wmit."?

Although cost analysis is used most frequently to allocate the direct
|
)sts of nonrevenue producing departments as indirect costs to revenue

roducing departments, the procedure also can be used to determine the

cost of any department or activity whether revenue producing or not.

st Analysis Procedure

The general procedure for hospital cost analysis was outlined by
wson in 1938. He suggested two steps are necessary to produce depart-
and service costs - Preliminary Apportiomment and Final Apporﬁ‘:}on—
t. "Apportionment means the allocation of the expense of each depa.l;c't—
or cperatiﬁg unit by the use of a related statistrica.l- base. Pre-

"‘;,' Apportionment is the distribution of all departmental expense.

, H. Hinderer, "Why General Cost Finding?," Hosp. Prog. (L2:4) April
1961, p. 8L.

Bibid., p. 85.
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- Final Apportionment is the distribution of departmental costs to patient

services."

Therefore, the first step in cost analysis is to defermine depart-
- mental costs by adding the indirect expense (Preliminary Apportionment)
_ to the direct expenses of each hospital department. The next step, Final
App‘ortionment, involves the distribution of the departmental expense to

each of the services of the department.

A department's costs are allocated to Aother departments or cost
j_'centers on some basis related to the amount of services rendered to each.
- The bases generally are: (a) quantity of service; and (b) actual dollar
._zmount éf service. Quantity of service bases are those which use actual
_:counts of the amount of service rendered by a department or cost center.
Ihe actual dollar amount of service basis is used where the services rend-
'ared involve distribution of items for which the purchase price of the

amount charged to patients is known. Other bases of allocation are pro-

‘portions of area or space, and percentage of direct or accumulated césts

- of departments served.7

When statistics are used as a basis for cost apportionment , they
heed not always represent actual counts. When it is not practical or

‘econamical to obtain actual counts of service rendered, reasongble

6. W. A. Dawson, "Cost Accounting in Small Eospltals " Hospitals, J.A.H.A.
- (12:7) July 1938, p. 96.

. Cost Finding for Hospitals, op. cit., op. 26-27.
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Pestinates can be approximated by sampling techniques.8 "The final deter-
:!ﬁnation of a basis for apportioning costs should be governed by whether
the use of that basis will result in an equitable allocation of cost among
the departments and cost centers which have received services from the one

whose cost is being allocated."

The American Hospital Association in its Cost Finding for Hospitals

Q~-orts there are "mainly three currently accébted methods of accomplish-

g the actual cost apportionment."lo

They are known as Method Number 1,
Method Number 2, and Method Number 3. Since results produced by each
hod vary slightly, it is important one method be used consistently so

cost data may be compared from period to period. A description of each

method is given in Budgeting and Cost Analysis for Hospital Management.11

ﬁﬂ hod 1 (The Government Reimbursable Cost Formula)
A1l costs of nonrevenue producing departments are allocated directly

to revenue producing departments.

Method 2 (The Step-Down Method)

ATl costs of nonrevenue producing departments are allocated to all
ments which they serve whether or not these prodﬁce revenue. As

:f costs of each nonrevenue producing department are allocated, the cost-

f;¢process for that department is considered closed. Thus, no further

“ I.hid»u, Pr' 2)‘!’0«
BEiG.. 0. 6.
'.Ibi&,,, p. 29.

;;Eenn;Em Hsy, gp. cit., pp. I7-18.
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arges are made to it and no deductions are made from it in subsequent

llocations.

Method Number 2 is called the 'step-down' method because the cost of
he department rendéring service to the greatest number of other depart-
ts while receiving service from the fewest is allocated first. Then

e is a step-down to the department rendering service to the second
argest number of depa.ﬁ.ments and receiving service from the second

est number of departments.

‘ hod 3 (The Vicious Circle Method, or Double Distribution Method)

A preliminary allocation of nonrevenue producing departmental costs
' made to other departments in an attempt to measure the cost of the

:‘ vice which each of these deparbment.a.l functions renders to the athers.
hen a& final apportionment of expense involving the a.llczc:étian of all
remaining in nonrevenue producing functions is made directly to

evenue producing departments.

Other methods of cost apportionment use algebraic formulas to de‘t.:&_er—
ine the costs to be apportioned. These formulas are designed to identify
costs in the departments t.hat serve ea.ch other by recognizing the

: sting complex relationships. Cost apportionment is accomplished bj
slving a series of simultaneous equations. The number of &epartmeﬁts

ng each other may be large, necessitating a laborious task of

;j" equations with many unknowns 2

2. Cost Finding for Hospitals, op._cit., p. 30.
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Hospital Pharmacy Cost Studies

Cost studies have been made to aid in determining prices to be

charged for various hospital pharmacy services. A few of these studies

have involved a cost analysis of the pharmacy department but, to date,
E complete cost analysis of an entire drug distribution system has not
appeared in the literature. However, with the development of new systems

of drug distribution, accurate cost studies are necessary since most

are hesitant about adopting these systems. This is to be expected since,

as Berman noted in 1967T: ;
"Traditionally a great deal of emphasis has been placed on
the pharmacy department as a source of profit for the
hospital. The introduction of 24-hour pharmacy service,
unit-dose dispensing and electronic equipment substantially
increases the operating expenses of the pharmacy department.
.To be sure, much of this expense would be offset by saving
nursing time. Nevertheless, the newer concepts of drug
distribution challenge the unreasonable assumption that the
pharmacy service was somehow preordained to meet the deficits
of other services in the hospital. Proponents of innovations
in drug distribution systems, while conscious of their fiscal
responsibility, are primarily concerned with patient care and
with enhancing the pharmacist's professional scope.'13

One of the earliest descriptions of a cost analysis procedure for
ﬁﬂpital pharmacy was given by Jeffries in 195L. He suggested "inpatient
ind outpatient prescription dispensing, regardless of whether the

1}8cription calls for a prefabricated or compounded medicine, or whether

t;is prepackaged in the pharmacy or dispensed from bulk on order, is

3. A. Berman, "Review and Criticism of Traditional Drug Distribution
. Systems,” Am. J. Hosp. Pharm. (2L:2) Feb. 1967, p. 56.
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gtil]l basically & manufacturing operation."1,4 Therefore, standard cost

analysis procedures could be used in computing the prescription cost of

He included in his cost of goods calculation: (a) the cost of
sredients; (b) the cost of the container; (c) the cost of direct labor
expended on the prescription or prepackaged prescription item; and (d)
he overhead charge per prescription. The tcﬁ:al of these four cost

figures was the prescription bresk-even cost. Jeffries claimed "the use

for the first time, a reasonable opportunity for sound brofit planning

by the pharmacist together with the hospital a.dministra:l:o::'."15

Provost and Heller in 1960 also described a system of break-even

"“=u ng for hospital pharmacy. In addition to direct costs, they included
in their calculatioﬁs g portion of the hoépita.l costs for administration,
plant and housekeeping, supplies and depreciation of equipment

‘.. fixtures, and other indirect costs. Also, they recognized there'.were
gormel costs associated with the operation of the drug Qistributiori

em which were not directly associated with the dispensing function.

They assigned to each prescription a portion of 'professional over-

ead" which included: (&) costs of keeping the dispensing pharmacist on

§. B. Jeffries, "A New Approach to Costing and Pricing Prescriptions
in the Hospital Pharmacy," Bulletin of the Am. Soc. Hosp. Pharm.
(11:6) Nov.-Dec. 195k, p. L56.

5. Ibid., p. 457.
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~ duty when there were no prescriptions to be dispensed; (b) labor costs

‘ to réceive and store medication; (c) labor costs involved in purchasing
- and paying for drugs; (d) costs of labor to talk and write to manufact-
wurers and their representatives; and (e) costs of the time involved in
- continually working with the medical and nursing staffs to ensure the

best drugs were available and were used most advantageously in therapy.

A detailed description of a cost analysié procedure for the hospital
- pharmacy department was published by Barker and McConnell in 1961. They
used their calculations to develop a schedule for pricing prescriptions

B the University of Floride Teaching Hospital. !

Petrick in 1965, Winship and McEvilla in 1966, and Bachynsky in 1967
-conducted extensive cost analyses of different hospital pharmacy depart-
;hents.la Petrick analysed six different pharmacy service areas and

S gblished professional fees for each. He noted several methods may be

16. G. P. Provost and W. M. Heller, "How Break-Even Pr1c1ng of Drugs’ Works,
The Mod. Hosp. (94:5) May 1960, pp. 122-126.

17. K. N. Barker and W. E. McConnell, "A Cost Accounting System and Pric-
ing Schedule for Hospital Pharmacy, " Am. J. Hosp. Pharm. (18:5) May
1961, pp. 283-293.

IR, J. Petrick, "Applicability of the Professional Fee Concept to

~ Hospital Pharmacy," Unpublished M.S. Thesis, The Ohio State University,
19653

H. W. Winship and J. D. McEvilla, "The Determination of Pharmacy
Department Dispensing Cost in Selected Hospitals," Unpublished Paper
presented to the Economics and Administrative Science Section of the
Academy of Pharmaceutical Sciences at the Annual Meeting of the
A.Ph.A., Miami Beach, Florida, 6 May 1968; and

9. A, Bachynsky, "Some Aspects of Drug Distribution Under Tax Supported
Programs ," Unpublished Ph.D. Thesis, University of Wisconsin, 1967.
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used to allocate overhead costs, such as the number of units dispensed
during the year, the cost of the items distributed, or the floor space
occupied by a service. He calculated the allocation of various services

. using each of these methods and found there was little similarity among

~ the three.

"Using free floor stock as an example, this service area
required the most floor space for manufacturing, packag-
ing and storage. Yet, because these drugs are inexpensive
free floor stock, the cost of drugs for this service area
was lowest. The service area that had the highest cost

of drugs - interdepartmental requisitions - accounted for
the second lowest percentage of all units dispensed."19

- Because pharmacy is a service department of the hospital, Petrick con-

cluded overhead costs could be allocated on the basis of man-hours spent

- in each service area.

Winship and McEvilla conducted a cost analysis of seven hospital
 pharmacy departments. The purposes of their study were: (a) to deter-
1;ﬁne the direct and indirect costs associated with dispensing charge
 ymdication orders by the pharmacy department; and (b) to relate the
derived total pharmacy costs, exclusive of the purchase cost of drugs,;to
i;marmacy workloéd (cost per requisition) and patient load (cost per
;yatient day). The determination of total pharmacy costs was done by two

‘methods - The American Hospital Association Method Number 2 and the

19. R. J. Petrick and C. J. Latiolais, "Applicability of the Professional
Fee Concept to Hospital Pharmacy," Am. J. Hosp. Pharm. (23:9) Sept.

1966, p. 503.
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The majorw difference in the two methods is the point at which the
allocation of Admmistration and CGeneral cost center expenses are made.
A'ccording to the American Hospltal Assoc:.at;i.on Method Number 2, the
;Administration’[ and General cost center expeﬁses are not allocated prior
5‘_‘ closing of f:'the pharmacy department account. The Social Security
rIAdministration‘} Step-Down Method considers a portion of the Administration
General ccst center expenses as one of the indirect expenses of the

,pharmacy' departmcnt, This approach provides s more accurate analysis of

Upon comparing the total pharmacy cost‘ on a per requ:.sit:.on and per

fpatient day ba,sls, wide varlatlons among hospltals were found. This could e
expected siltxce the staffing, distribution systems and services offered'

"..‘Varied‘ from hcspital to hospital. Also,A the number of inpatient requisi- '

o

»tions dispensed in a pharmacy department is dependent upon a number of.‘
‘f'actors including: (a) the definition of a patient medication order or

requisition; (b) the hospital's policy regarding floor stock medications;

1

(c) var:.ations. in what is considered floor stock (d) the hospital's
procedure for E:harging for narcotlcs and other controlled drugs' and (e)

he number of ]tloses dispensed on each requ:.sltion. ’
b :‘{ i /
&1 :

lCost Pindin’gn for Hospitals American Hospital Assoc. » Chicago, 1957,
and

'Principles of Reimbursement for Provider Costs, Social Security
Administration, Washington, D.Cs, HIM-S 1966, o
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Bachynsky used cost analysis to calculate the mean cost of dispens-

| ing outpatient prescriptions in two hospitals. The hospital pharmacies

 were designated as cost centers and both direct and indirect costs were

. calculated for each pharmacy and, in turn, for the outpatient 0perations.2l

Naylor and Tester studied the variables in hospitals and medication

cycles to determine the effect, if any, each had on the cost of pharmacy

) . 20
igervice.

"It was hoped that a mathematical formula or model could be
formulated from the proper selection and combination of the
influential varisbles. This model would be a basis from
which predictions could be postulated concerning drug costs
and direct cost of pharmacy service within the hospitals
surveyed and possibly for all hospitals."23

 Using stepwise regression, they developed two equations to predict drug
cost per patient day and two equations to predict total pharmacy cost per
‘patient day. They concluded, "Stepwise regression appears to be a

gatisfactory method for analysis of hospital costs, but certain limitations

must be kept in mind."zh

e e

21. J. A. Bachynsky and R. W. Hammel, "Cost of Providing Pharmaceuticals
Under Tax-Supported Programs," J. Am. Ph. Assoc. (NS9:6) June, 1969,
pp. 269-272. :

. M. J. V. Naylor and W. W. Tester, "Analyzing and Predicting Hospital
Pharmacy Costs Using Stepwise Regression," Am. J. Hosp. Pharm.
(28:3) Mar. 1971, pp. 162-1T71.

3. Ibid., p. 163.

24, Ibid., p. 168. Apparent major limitations are: (a) doubt or uncer-
tainty that all significant variables are included in the equations;
and (b) the inability to obtain valid and accurate information on all
potentially significant variables.
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- Unit-Dose Cost Studies

Sincé 1965, there ﬁave been a number of cost studies on various
aspects of Unit-Dose systems. As part of the Unit-Dose study at the
'Uhivérsity of Ohio, Hepler in i965 conducted a study to obtain an
"estimat.e of certain direct labor costs under the convén’cional method of
rdrug distribution for the purpose of comparison with data collected from
the Unit-Dose method. However, "since the main objective was to provide
data for purposes of comparison, economic considerations demanded that
the scope of this investigation be limited to those labor cost elements
of the system which might be increased or decreased by the institution

of the unit-dose system."z'5

In 1968, a similar study was conducted to compare time/cost data of

the traditional system and a Unit-Dose system of drug distribution at

Kettering Memorial Hospital, Kettering, Ohio. A research group conducted

a series of time, motion and cost comparison studies under actual

hospital operating con'ditions. The results of the time study data in_volv—

‘ing nursing showed a reduction of nursing time devoted to drug preparé?tion

annd clerical effort relating to drugs. 'ﬁ1e time study data iﬁvolving all

pharmacy department personnel ‘showed a significant decrease in preparation
,fime. A study of costs per dose showed a decrease of $0.03189 in labor J
26 ‘!]

costs between the two systems.

B, C. D. Hepler, "A Study of Direct Labor Costs in Hospital Pharmacy
Systems Using the Model Concept," Am. J. Hosp. Pharm. (23:12) Dec.
1966, pp. 645-661. . !

26. W. E. Slater and J. R. Hripko, "The Unit-Dose System in a Private ]
Hospital, Part Two: Evaluation," Am. J. Hosp. Pharm. (25:11) Nov. i
1968, pp. 6L41-648. 2
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Blasingame, et al., in 1969 reported on a time and motion study com-
“ paring the labor costs 6f dispensing, distributing and administering six
oral solid drug products with conventional versus single unit (Identi-

- dose, Lilly) packages. The study was conducted in five hospitals of
different type, size and geographic location, and with different drug
 distribution and administration systems. Overall pharmacy and nursing
 labor savings achieved with the single unit form amounted to two cents

- per unit. The average cost increase of the single unit packaged products
- over bulk containers was approximately one cent per unit. Therefore, it
- was concluded the use of single unit packages of drugs need not increase
hospital medication costs and could be adapted to any type of drug

distribution system.27

Smith and Mackewicz reported in 1970 on pharmacy and nursing personnel

.;leosts before and after implementation of a completely decentralized drug

-

Tﬂistribution system at Memorial Hospital in Long Beach, California.
Pharmacy and nursing pérsonnel costs before implementation of the Un:j;c-
Dose system were calculated at $13.12 per patient day. After implemeﬁ_t-
ation of the new system, these costs increased by $1.59 per patient day.
However, it was calculated 17.5 additional nurses would have been

required to perform the activity of dose preparation if the Unit-Dose

27. W. G. Blasingame, et al., "Some Time and Motion Considerations with
Single-Unit Packaged Drugs in Five Hospitals," Am. J. Hosp. Pharm.
(26:6) June 1969, pp. 310-315; and :

P. Minott, "Drug Distribution Costs as Seen From a Time and Motion
Study: Traditional vs. Unit Dose," Proceedings of the Second Nation-
wide Seminar on Unit Packaging for Pharmaceuticals, St. Louis,
Missouri, 18-20 May 1970, The Packaging Institute, U.S.A., New York,
PP. 52-59. :
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program had not been initiated. Taking this into account, the Unit-Dose
system decreased personnel costs by $0.49 per patient day. The study
did not include consideration of other costs associated with drug

. distribution or the cost of dr_ugs.28

~ Drug Distribution System Cost Studies

In 1969, Barker reported on a cost study of the experimental,

! centralized, Unit-Dose medication system at t-he University of Arkansas

L Medical Center Hospital. The study was designed to produce an estimate

- of the net cost of installing and operating the new system versus continu-
iing the operation of the old system. Costs analyzed include materials,

supplies, labor, rental of equipment, and overhead.

The experimental system was installed on only eight of the 15 nurs-
'ing divisions and some components of the system were not operational when
;i_;he cost study was done. Therefore, although the cost of the control
stem could be estimated directly from the control period data, some of
'e-costs of the experimental system had to be estimated indirectly. f

S0, since the system actually evaluated was incomplete during the

experimental period, the tested system was neither the system originally -

28. W. E. Smith and D. W. Mackewicz, "An Economic Analysis of the PACE

.~ Pharmacy Service," Am. J. Hosp. Pharm. (27:2) Feb. 1970, pp. 123-126.

- The nursing workload increased after implementation of the new drug
‘distribution system because: (a) the number of medical-surgical

. patients over 65 increased 1L percent; (b) the number of acutely ill

- patients increased; and (c) there was an increase in patient days.

The authors concluded the new drug distribution system, which

included dose preparétion by the pharmacy department, had prevented

the necessity of hiring an additional 17.5 nurses who would have been

needed to maintain the previous level of nursing care.
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- proposed nor was it recommended for future installation. It was estimated,

- hawever, that the recommended system would cost $81,114 to install and an

gdditional $89,428 per annum to opera’ce.zg

A comprehensive cost analysis was performed to provide a cost com-

‘parison between the University of Kentucky Unit-Dose drug distribution

‘system and the drug distribution systems at four comparison b.ospitals.3o

ce of these hospitals (A, B, D) had prescription order systems while
hospital C had a floor stock system. Costs were accumulated for each
‘distribution system in a cost model designed to facilitate comparisons
mong systems having similar objectives but alternative combinations of
ourceé. Consequently, only costs that contributed directly to the

‘5 jectives of the systems were considered. Indirect costs such as
\deprecistion on buildings and fixed equipment, plant operation and

msintenance , and hospital administration were not included in the

q K. N. Barker, "The Effects of an Experimentsl Medication System On
Medication Errors and Costs, Part Two: The Cost Study," Am. J.
Hosp. Pharm. (26:7) July 1969, pp. 388-397.

30. G. C. Hyde, "A Comparative Cost Ansalysis of the University of
Kentucky Unit Dose System" Unpublished Study Report, Unit Dose
Grant , Pharmscy Central Supply, University Hospital, Albert B.
Chandler Medical Center, University of Kentucky, 1969;
C. E. Bynniman, G. C. Hyde and P. F. Parker, "Some Results cf
Studies on the Cost and Effectiveness aof Unit Dose Systems,." »
 Unpublished Paper presented to the Second Annual Hospital Pharmacy
 Seminar of the Virginia Soc. of Hosp. Pharm., Willismsburg,
Virgni&, 8 Nov. 19693 and

E. Hynniman, "A Comparison of Costs Associated with the Unit
Hases ami Traditional Drug Distribution Systems," Proceedings of
the Second Nationwide Seminagr on Unit Packsging for Pharmaceuticals,.
St. Louis, Missouri, I8-20 May 1970, The Packaging l'rrst;ltute,
U.S.A., New York, pp. 45-5I.
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Beelysis. 3t

The accumulatéd costs for éach hospital were expressed in terms of
"ecst per patient day, cost pér admilnistered dose, and cost per order so
economic comparisons could be madé. The Unit-Dose system at the

University of Kentucky proved to be the more expensive in terms of cost
ipe:r: patient day. However, as shown in Table I, when cost per dose and
lcost per order were considered, the Unit-Dose system compared favorably

32

‘with the other drug distribution systems from an economic standpoint.

Thé economic analysis was performed on five drug distribution systems,
each with its own cbjectives, a unique environment, and dissimilar con-
straints. A preferable course of action would have been to compare the
University of Kentucky Unit-Dose system with other drug distribution
:aystems having common facilities and equivalent requirements. However,

that course of action could not -be accomplished on a hospital wide scale.

‘31. The results of this study should be used with care in estimating the
total cost of operating a given drug distribution system. As Hyde
noted on p. 26 of his report, "The completed cost model will fulfill
its cost comparison functions. It will not, however, provide a
complete cost accounting of the pharmacy operations at the University
of Kentucky or the comparison hospitals. Such is not its intent.
When comparing alternative drug distribution systems it is neither
necessary nor desirsble to account for all costs."

'32. These findings indicate the importance of using a common basis for
comparing drug distribution systems. ©Since the amount of drug

administered at one time (unit-dose) is comparable in all systems, /
it is probably the most acceptable base to use in comparison studies.
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Table I
UNIT COSTS PER PATIENT DAY, ADMINISTERED DOSE AND ORDER AT THE
UNIVERSITY OF KENTUCKY AND FOUR COMPARISON HOSPITALS

Hospital Cost/Patient Day ~ Cost/Dose Cost/Order
University of Kentucky $3.50 $0.33 $2.79
C-mm Hospital A 2.8k 0.5k4 L.8L4
Community Hospital B 3.2 0.51 4.60
University Hospital C 2.73 0.32 2.85
U 3.10 0.38 3.36

ey

o e SR o
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" 'CHAPTER IV

BACKGROUND OF STUDY
University Hospital is a ShG—bed, general, nonprofit, teaching
Saskatchewan. It is physically connected to the College of Medicine and

fhe Cancer Research Foundation building. However, organizationally, the

administration and financing of these three institutions are independent.

5% onomously under the system although there are national and provincial
f-mimum standards stipulated for hospital service. Payments to hospifals
ﬁ; not.include physicians' services except those of pathologists and

éaﬂiologists employed by the hospital. The hospital insurance scheme is
administered nationally by the Department of National Health and Welfare

Qud usually by separate commissions in the provinces.

Hospitals are paid by the provincial authorities according to a

formuls based partly on costs per patient day but mainly on the fixed
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costs Qf operation for the year.l Each hospital submits its expected

~ budget for the next year's operation on an annual basis. The budget is

4 )réviewed by the responsiblé‘ govérnmént agency and is approved on the basis

of épécified standards as, for éxa:lnple , a maximum number of nurse-hours

per patient day. "The periodic payments to hospitals, based on an approved
j,-budget, greatly simplify the administration of the hospital insurance

- scheme, and they also discourage excessive use of hospitals with consequent

~ financial waste."2

- Hospital Systems Study Group

The Hospital Systems Study Group at the Univérsity of Saskatchewan

is an organization formed to conduct research and develop projects through
-‘the application of work study methods, systems analysis techniques and
.mmpufer science to the health field. "The overall goal of the Hospital
Bystems Study Group is to improve the quality of health care available,

th particular emphasis on improvément of programs of Saskatchewan

‘hospitals."

The techniques used by the Hospital Systems Study Group have pro‘}en
effective in business and industry. The activities of the Group are an

attempt to apply and refine these techniques to the provision of health

j M. I. Roemer, The Organization of Medical Care Under Social Security,
~ International Labour Office, Geneva, 1969, p. 32.

_'# Ibid-, P. 88.

_ C. R. Shanks and B. A.. Holmlund, Hospital Systems Study Group Annual l*
~ Report 1969, University of Sask_a,tchewan, Saskatoon, Saskatchewan, p. 1.
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~ care and, where required, to develop new techniques more appropriate to

- the health care area.

The development of the Hospital Systems Study Group began in 1965
with the formation of a committeé réporting to thé Déan of Médicine. This
- comnnittee was concerned that institutions and organizations providing
health care were not taking advantage of new methods of analyzing problem
- situations. A successful grant application was made to the Department of
‘ National Health and Welfare for funds té develop a special group of

.' individuals specifically devoted to this area. The terms of reference
of this grant were, in general, that the possibilities of é,pplying
;ystems analysis techniques should be studied in the setting of a médern
teaching hospital, specifically in the University Hospital. Since then,
ffhe Hospital Systems Study Group has conducted a number of studies at
University Hospital and other hospitals in the province. It receives

nancial support from both the federal and provincial governments.

.vel@ment of the Unit Assignment Nursing System

v A study of the quantitative aspects of direct patient care and
'tegory of patients' nursing requirements, undertaken by the Hospital
ystems Study Group, led to the development of the unit assignment nurs-
ing sys‘!:em.)‘L Under this system, the nursing ward is divided into units,
each the responsibility of a unit nurse and supporting staff. Each unit

consists of a number of patients who require the same level of nursing

The unit assignment nursing system is described in detail in,

B. A. Holmlund, Nursing Research - Phase I - Initial Analysis and
Categorization of Patients, Hospital Systems Study Group, Unlver51ty
of Saskatchewan, Saskatoon, Saskatchewan, Sept. 1967.
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care. There are four levels - intensive care, above average care, average
. care, and minimal or self-care. The number of patients on a unit depends
‘on the level of care and ranges from two patients on an intensive care
'» wmit to 30 patients on a self—care' unit. Each unit operates in a self-

contained fashion with all services being coordinated by the unit nurse.

An important aspect of the unit assiénment nursing system is the role
i played by the supporting hospital services which supply the nursing units.
"The drug distribution system must provide the unit with a drug dose
j,ready for administration to the patient at the required time, and relieve
the nurse of the tasks of schedﬁling and preparing medications for the

concept of the Unit Assignment System to be e:f‘fective."5

BEach nursing unit has a unit nursing station where patient charts,

- nursing supplies and medications for the unit are kept. These combination
::desk-storage units are portable with medications and supplies located in
‘& movable cart which can be Wheéled directly into the patient's room.

‘,ﬂhe head nurse supervises nursing service on the nursing units from the

centralized ward nursing station.

The unit assignment nursing system has been established on a number
@f nursing wards at University Hospital. Other nursing wards operate
under the team nursing system. In this latter system, all nursing

personnel work out of the ward nursing station where patient charts,

Bs C. D. Webster Drug Distribution Study - VI, A Computer Assisted

. Satellite Pharmacy System for Hospital Drug Distribution, Hospital
Systems Study Group, University of Saskatchewan, Saskatoon,
Saskatchewan, Jan. 1968, p. T.




i

‘iphysicians' order book, patient Kardex, medications, and nursing supplies
 are stored. Supervision of nursing care is under the direction of a
head nurse. Nursing personnel are organized into teams with each team

Q:esponsfble for the care of a number of patients.

‘The Floor Stock-Prescription Order Drug Distribution System

The traditional drug distribution system at University Hospital is
‘& combination of floor stocks of frequently used products and individual
patient prescriptions. The operation of this system is a joint respon-

sibility of the nursing department and pharmacy department.

The nurse is responsible for co-ordinating all communication and
ivity concerned with drugs in the nursing area. She is responsible
;-r receiving and editing the physician's order for medications. ©She
‘f:f ensure the correct drugs are available in the nursing area for
administration to the patient. ©She must determine when a drug is to be
administered, then prepare and ;dminister it to the patient. She is
responsible for recording this action and for evaluating the paxientfs

reaction to the administered drug.

Although the pharmacy department is responsible for all aspects of
dr g therapy in the hospital, the majority of its activities under the

traditional system are directed to the procurement of medications from

;} The nurses involvement in drug distribution under the floor stock-
prescription order system is explained in detail in, C. D. Webster,

" Drug Distribution Study - II, Nursing Involvemerit in Drug Distribution,
~ Hospital Systems Study Group, University of Saskatchewan, Saskatoon,

~ Saskatchewan, Jan. 1968.

|
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outside the hospital, and the repackaging and labeling of these prior to
distribution to the nursing areas. In addition, an extensive pharmacy
manufacturing area prepares from basic chemicals a variety of required

items.

The pharmacy department also is involved in various research and
ﬁ-ucatiqnal programs and provides an out-patient service. These activities
e excluded from this study since they do not have a direct bearing on

the hospital drug distribution system.

Operation of the System

The pharmacy department specifies and purchases all drugs used in
he hospital. Purchase orders, prepared by a pharmacist, are sent to
pharmaceutical manufacturers, wholesale drug houses, and other hospitals

and community pharmacy outlets.

Purchased drugs are delivered to the hospital receiving department
where they subsequently are collected by the pharmacy storesman. Receiv-
g slips are checked against the original purchase orders and the dfﬁgs
!iaced in storage. The majority of items go into reserve storage in the
pharmacy stores area. ﬁowever, drugs required for immediate use

e placed in active storage in the dispensary;

When the invoices are received, they are checked against the
or ginal purchase orders and receiving slips. The stock is priced and
he purchase recorded in:the pharmacy department purchase record.

;ivnices then are sent to the business office for payment.
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Physician's orders are written chronologically on individual patient
:tmder sheetsrkept in the Physicians' Order Book at the nursing station
‘or in the patient's chart at the unit nursing station. Each entry may
'éontain a variety of orders - laboratory work, nursing procedures,
consultations, and drugs. Physicians must sign and date thé order, but

the content and wording are unrestricted.

On some nursing wards, procedures have béen established to signal

ﬁ%e nurse when a new entry on the order sheet has been written. The
1m‘sician writes an entry on an index sheet giving the name of the

patient and the date. The nurse then can determine which ﬁatients have
%ew orders by reading the index sheet. However, this system fails as

the procedure of indexing orders is not used by all physicians. Thus,

the nurse has lost confidence in the procedpre and relies on a check of-
ewch patient's order éheet to determine new orders rather than rely on

she inéex sheet. On a large nufsiné ward, with many admitting physicians,

the conscientious nurse must scan the order sheets several times each

shift to ensure prompt action is taken on the orders.
!

Most orders are handwritten by physicians, the exception being pre-

tamped orders given routinely on admission in some departments. There

yith the physician's handwriting.

The nurse often is required to edit the order. This especially is

s of drug orders. Drugs may be ordered by generic name, proprietary
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7immes and abbreviations for both. Information in the order may be
‘ﬂmcomplete. The physician may assume the name of the drug implies the
‘dosage form and the route of administration. The strength and quantity

be stated in the apothecary system or the metric system.

The nurse is responsiblé for obtaining and maintaining a supply of
fﬂrugs on the nursing ward for administration to patients. Drugs avail-
_gble on each nursing ward as floor stock are ordered in bulk on a collect-
ive patient basis three times weekly by nursiné personnel who indicate

on preprinted forms the quantity of each item required. The majority

of floor stock drugs are prepackaged and pharmacy technicians, under the
supervision of a pharmacist, place the ordered drugs in floor stock

boxes which are delivered to the nursing wafds and nursing units by the
ﬁcarmacy porter. If additional floor stock items are required before

the next regular delivery, an extra floor stock requisition is sent to

the pharmacy and filled on receipt.

Each narcotic and other controlled drug floor stock is maintaingd
on a two container basis and is ordered by the nurse on separate |
%?qpisition forms. When the contents of one container are being used

as a drug supply, the other container is being refilled in the pharmacy
ffpartment. Orders are filled twice weekly and delivered to the nursing
wards and nursing units by a pharmacist. The nurse is required to sign

1.register for each container of narcotic and other controlled drug

?1oor stock received.

Drugs which are not available as floor stock are ordered for

individual patients on a triplicate prescription form. Orders are
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filled in the dispensary as received and sent to the nursing areas via

ug pneumatic tube system.

Floor stock requisitions and prescription orders are priced at the
time of filling. Drugs which are chargeable to the patient are available
on prescription only and two copies of the priced order are sent to the

business office for posting to the patient's account.

When a patient is scheduled for discharge, all prescription medic-

ations remaining on the nursing ward for that patient are returned to the
pharmacy. A credit, issued only for re-usable drugs, is sent to the

business office prior to the patient's discharge from the hospital.

With the exception of a drug ordered for immediate administration
 ¥fAT), drug orders initiate repetitive tasks for the nurse. She must
e working documents that are constantly available and kept current
éifacilitate the scheduling of drugs for administration. To achieve
l}s, the nurse uses the medication ticket and the Kardex. When a drgg
Eﬁ r is written, the information is transcribed to a medication tickét

d to the Kardex.

The medication ticket is used to schedule the administration of

4 cations, give instructions regarding preparation and administration
f{fo identify drugs removed from labelled containers. Scheduling
accomplished by placing the medication ticket in a compartmentalized

ck according to the time of the next administration following each use b

}mhe card.
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Because the medication tickéts are individual documents and their

" movement is uncontrolled, a control procedure using thé Kardex has been

. implemented. At each shift change, thé nursé compares thé medication
tickets for each patiént against thé list of medications on the patient's
“‘Kardex. This checking proceduré ensurés early detection of misplaced or

incorrect medication tickets.

(=

Hospital policy places an automatic stop on some types of drugs and

it is the nurse's responsibility to control the automatic stoppage of such

drugs.

The procedure for scheduling medications described above applies only
‘to those medications given at regular intervals. Orders may call for
}drugs to be administered immediately (STAT), or may call for drugs to
?be administered pro re nata (PRN). The nurse uses the order sheet directly
in preparing and administering STAT medications. PRN medications are pre-
pared and administered at irregular intervals as patients require them and

- Kardex is used to verify the medication has been ordered for the

patient.

When a patient req_uireé medication, the nurse pﬁts the drug in a form
»r administration. In many cases, she removes a tablet from a container.
‘Z‘« other cases, she must cut a tablet or measure or dilute a liquid to
't,ain the dosage specified, or she must crush and dissolve a tablet to
obtain the drug form specified, or she may have to prepare an injectable.

e she has removéd thle drug from its identified container, the nurse

, responsible for identifying the drug by using the medication ticket.



63

Medication cups containing individual patient's medications and
the medication tickets are placed on a tray for transportation to the
patients' rooms. The nurse uses the medication ticket to identify the

patient and administers the medication.

To provide the physician with information about drugs the patient

has received, the nurse records each administration on the patient's

rt. The nurse usually does this when she has returned to the nursing
station after administering all medications. She refers to the medication
tickets to provide £er with the necessary information for charting. When
doses have been scheduled for administration to several patients at
me time, the charting of the administration time often becomes meaning-
less. The time recorded is usually the time the dose was scheduled to be
riven and this time can vary as much as half an hour from the time the

ose actually was given.

To satisfy legal requirements for the control of narcotics and other
%?.rolled drugs, the nurse must record each dose adminisfered on an
j"\s'd.atration record sheet and a nursing check sheet, and calculate ﬁhe
j?unt of the drug remaining ;n stock. The purpose of the first sheet
%;to provide a permanent record of the disposition of all narcotics apd
ther controlled drugs. The purpose of the second sheet is to facilitate

:«ieck of the narcotic and other controlled drug stock at the end of the
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The Experimental Computer-Assisted Unit-Dose Satellite Drug Distribution

A study of the drug distribution system in use at University Hospital
initiated in September 1966 by the Hospltal Systems Study Group and
En hosplta.l The purpose of the study was to examine some of the

; oblems existing in the floor stock—prescription order system and to

propose solutions to these problems.

Deficiencies of the Traditional System

The study revealed the following deficiencies in the traditional

g distribution system: T

1. The distribution cycle relied heavily on nursing involvement
with many of her tasks being of a clerical nature.

2. The need of the medical and nursing staffs for readily access-
ible drug information in most cases was not being met due to
the physical location of the pharmacy and the non-involvement
of the pharmacist in the patient environment.

3. The time lag between initiation of a drug order and receipt
of the medication on the nursing ward was excessive.

k. The increased volume and complexity of pharmacy service had
been accompanied by an increased risk of medication error
due to the distribution cycle itself which involved a large
number of people and relied on several copying procedures
after the drug order was written. .

The major result of the study was the recommendation that a
uter-Assisted, Unit-Dose, Satellite Pharmacy system for hospital

rug distribution be established.8 A National Health Grant was received

. D. J. Howe and H. Skinner, A Computer-Assisted Decentralized Unit-Dose

'- Drug Distritution System, Report II, Hospital Systems Study Group,
University of Saskatchewan, Saskatoon, Saskatchewan, June 1969, pp. 1-2. \

& C. D. Webster, Drug Distribution Study - VI, A Computer Assisted
Satellite Pharmacy System for Hospital Drug Distribution, Hospital

~ Systems Study Group, University of Saskatchewan, Saskatoon, Saskatchewan,
~ Jan. 1968.
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to develop and evaluate such a system at University Hospita.l.9 In April
v'768, the design of an actual drug distribution system to serve one nurs-
« ward was begun and in June 1969, an ekperiméntal system wént into
operation for a trial period of 22 weeks. The e@erimental ward was a

~ mbined neurosurgery and ophthamology ward (4DE) with a bed capacity

47 and an average census of approximately 30. This ward operated under
the unit assignment system of nursing with the ward divided into six

ts. The pilot pharmacy system combined three important concepts:

1. The utilization of Unit-Doses. -

2. A pharmacist working in the patient area.

3. The utilization of automatic data processing.

Operation of the Experimental Systemlo

A satellite pharmacy is a space located in the patient area from
hich the pharmacist assumes responsibility for all pharmacy activity
the area. The satellite pha.rmacy concept attempts to answer the
“1em of nonlnvolvement of the pharmacist by placing hlm in the patlent
where he becomes a ready source of information fo‘r‘medlcal and

ing personnel.

The satellite pharmacy in the experimental system was located in a

, Public Health Research Grant No. 606-T-137.

. The experimental system is described in detall in, D. J. Howe and
" H. Skinner, A Computer-Assisted Decentralized Unlt—Dose Drug

) Distribution System, Report II, Hospital Systems Study Group, .
University of Saskatchewan, Saskatoon, Saskatchewan, June 1969.
Much of the material in this section is taken from that report.
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- single private room on ward ULDE. It contained the necessary computer
- equipment, a drug inventory in Unit-Dose form, a small work table, a

- refrigerator, and drug literature for use on the nursing ward. Along one

&

' wall were two sections of three-foot metal shelving in which were stored
" the Unit-Doses arranged alphabetically in cardboard bins (12" x L" x 2").
- There was a locked wall cabinet for narcotics and other controlled drugs

- and a wooden cabinet for intravenous solutions.

The initial inventory for the satellite pharmacy amounted to

~ approximately $1,500.00. The type and quantity of medication stocked was
r:determined from a survey of one year's issues to the Ward.J A1l drugs
commercially available in single unit packages were purchased. The
f.remainder of the tablets and capsules were packaged by hand in plastic
‘bubble-packs. Liquids initially were packaged in glass screw cap bottles.

Later these were replaced by Unit-Dose brown bottles with a pull-off

crimped top.

In 2ddition to medication orders filled from the satellite pharmacy
Unit-Dose form, the ward required a small number of external prepaf—
ations such as back lotion, rubbing alcohol, pHisoHex, and mouthwash.
Because of the nature of these items, it was impossible to select a

* table Unit-Dose size. Therefore, these itemé remained at each nurs-
unit as floor stock. Each day a pharmacy technician from the
tellite checked the floor stock at each unit and replaced items from
}ﬁck l;ept in the satellJ:.te. All replacements were recorded in a

floor stock book.
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The use of a computer in the system was intended to: (a) aid the

?warmacist by eliminating extra paper work; (b) act as a storage depart-
ment for patient and drug information; and (c¢) print various types of
rﬁper copy for use in the system. Thé computer used in the éxpérimental
system was a Linc 300 computer manufactured by B-D Spéar, Inc. In making
5Me computer selection, cost, speed, storage capacity and reliasbility
;%re considered. Of the few computérs which satisfied the requirements,
the Spear machine was chosen because the hospital already had a similar
C;chine in the pathology department. This permitted the pharmacy and

pe hology computers to serve as backup for one another in case of hard-

are failure. A forty character per second printer was selected.

Input to the computer was through the use of a cathode ray tube dis-
and keyboard. The computer was programmed so the screen displayed

questions together with information as it was typed on the keyboard.

The pharmacy system used three tapes. One was reserved for programs,
}aecond contained all drug orders, and a third had only active drug'x
rders. Once the pharmacy system was loaded into the core, all operations

ere controlled via the keyboard and cathode ray tube.

Communication was carried out via an intercom system which connected
he satellite to the six nursing units and to the ward nursing station.

e also were two cutside telephone lines on which calls could be
thannelled from the nursing station to the satellite from outside the

ard or the hospital.

The drug distribution cycle was initiated by the physician who wrote
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;me order for medication. Under the unit assignment nursing system, thé
{Q sician's order sheet is locatéd as the first page in the patient's
thart. ©Since one of the main objéctives of the experimental pharmacy
system was to eliminate transcription of ordérs, thé ordér shéet had a
second page of NCR (no carbon réquired) papér which was removed by the
;ﬁérmacist and used as his copy of thé ordérs. When the pharmacist
';uoved this copy, a second sheet of NCR papér was insérted to let the
hysician continue Writiné orders to the bottom of the pagé. On return
0 the satellite, orders were reviewed by the pharmacist for possible
rror and entered into the computer via the keyboard using thé new drug

rder screen.

Several times daily an administration list of scheduled doses for

he following period, for example, 8 a.m. to 12 noon, was requested from
TQ.computer. The computer also printed a label for each dose on special
i%el paper. Using the administration list for reference, the pharmacist
‘zrtechnician set out fhe medications and attached the labels. The dqses
re delivered to the nurse just prior to the time of administration.

';és were delivered to each of the two large nursing units (12 and 13

5} each) in a metal cabinet Wwith sliding drawers, one drawer assigned
?each patient in the unit. Each of the four smaller units (five patients
"=u) had their doses delivered in a plastic tray divided into five

ctions.

At the scheduled time, the nurse took the tray into the patient's
om, administered the medications and returned to the unit nursing

on with the labels. The labels were attached to the patient charts
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to provide the administration record. If a drug was not administered,
the pharmacist picked up the dose on his next visit to the unit,
returned it to the satellite stock, and cancelled the dose from the pat-

ient's file in the computer.

When a PRN order was initiated, it was entered into the computer and
at least one labél generatéd. The number of doses prepared was left to
{Qe pharmacist's discretion. Usually, enqugh‘doses weré prepared to last
until the néxt PRN round when all PRN's were checked for replacement. If
a dose was required before this replacement, the nurse requested it via
the intercom. PRN doses were stored at the unit nursing station in

cubicles marked for each bed number in the unit.

STAT drug orders came to the satellite via intercom or by verbal 1
commnication if the pharmacist was at a unit. These orders were filled

73& delivered to the nursing unit where the dose was checked against the

ritten order and the carbon copy was obtained. On return to the satellite,

e pharmacist entered the order into the computer and requested a label

thich was delivered to the nurse for charting purposes.

Complete inventory responsibility for narcotics and other controlled
fq;: rested on the pharmacist. When a label was requested for one of these
tems, the computer printed a second control label which was entered in
ledger kept in the satellite. The prepared doses were placed in a

oeked cupboard at the unit nursing station until needed.

- Information on admissions, transfers and discharges was recorded

f the ward clerk on the appropriate form and placed on a clip at the
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nursing station for the pharmacist to collect. The admission form was
i,ampéd with the patiént's addressograph plate which contained all the
information necessary to admit thé patient to the computer files via
%Ee admission program. Oncé the admission was complete, drug orders
fwuld.be éntered for that patient. Thé computer used the bed number,
;ﬁépital numbér, and year of birth as control words to place the orders

in the proper file.

A special form was used to notify the pharmacist of patient transfer
to another ward or from bed to bed on the experimental ward. If a patient
vas moved to another bed on the éxperimental ward, the transfer program

as used to change the bed number in the files, and thereafter, all

abels and printout for that patient appeared with the new bed number.

When a patient was discharged or moved to another ward, the pharma-
ftt collected any unused PRN doses from the patient's cubicle at the unit
sing station. He then updated the computer fileé to count all doses
{NEn and generated a bill which listed all the medications, the number
Zfdoses administered, and computed the total patient bill. The 3% b 1

} taken to the business office for posting to the patient's account

1d the patient was discharged from the computer files using the discharge

During the patient's hospital stay, the computer printed daily a

atient drug profile which was placed in the chart for use by the physiciaﬁ.
e profile showed both current and discontinuéd orders, the start and
qf_date of each, the prescriber, and the number of doses given. This

mmary was an attempt to correlate physicians' orders and other
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- pertinent information into one page in the patient chart.

Thé'satéllite was stafféd on a 2L-hour basis by three shifts.
:Théré was one pharmacist pér shift and a technician who worked from
-éight a.m. to fivé p-m., Monday through Friday. While no fixed
‘schedulé'éxisted for thé collection of orders, this was done on the
;average of every two hours during the day and evening shifts.
.Scheduled doses were deliveréd nine times daily, just prior to 6 a.m.,

7 a.m., 10 a.m., 11 a.m., 12 noon, 2 p.m., 4 p.m., 6 p.m., and 10 p.m.

At the end of the trial period, it was realized the pilot system

was not ideal. Although nursing and medical personnel were pleased with
Ihe'experimental system, the amount of time required by pharmacy personnel
%p operate the systém.made it impractical. The basic problem was lack
of flexibility. In order to achieve complete confrol of all mediéations,
gﬁ was ﬁecessary to prepare and distribute medications jﬁst prior to
nistration. However, because of the many changes occuring in the
ﬁéfient's condition and drug orders each day, the satellite staff simply
was not able to handle the work load generated by a relatively small
number of patients, often less than 30. Hence the experimental system
vas discontinued. At the same time, it was realized the concepts on

g#ich the experimental system was based had merit. Therefore, based on

‘experience with the pilot system, the operation was modified and

‘ldesigned to develop a more flexible system for the hospital which would

éﬁnSiSt of several satellites, each serving approximately 120 beds.
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he Implemented Computer-Assisted Unit-Dose Satellite Drug Distribution
ystem

In March 1970, the'révised system was ready for impleméntation. The
original experimental ward was sérficed first. The gynecology nursing
ward was added in May, followed by the'obstétrics nursing ward in
i?ptember. These additions brought thé total bed complement handled by

the satellite to 124 beds.

The revised system is basically the same as the experimental system
with several major modifications which increase the flexibility of the
system but sacrifice some of the satellite control over medications. The

following major modifications were made:

1. The printing of labels by the computer to be afixed to each
Uhit-Dose was discontinued. The problems associated with
keeping track of hundreds of labels and the time required
to afix them to individual doses made this procedure imprac-
tical. In the experimental system, the labels were used by
the nurse for charting. Since the labels are not avail-
able in the implemented system,the nurse has reverted to
her traditional method of recording drugs administered in
the patients' charts.

2. A number of frequently prescribed drugs, in addition to the
external preparations, were stocked in Unit-Dose form on each
nursing unit as floor stock. This reduced the number of
doses to be entered into the computer and prepared by the
pharmacist. However, the number of doses of these floor
stock drugs camn not be included in the patient drug profile.

3. The preparation of medication carts and trays was moved
from the satellite to the central pharmacy. The difficulties
of limited space and lack of inventory made this change
necessary. No drug stocks are kept in the satellite in
the implemented system.

4, The number of times medications were delivered to the
nursing units was reduced to four times daily. Instead
of delivering each dose just prior to administration,

a number of doses are delivered at one time.

5. The number of hours the satellite pharmacy was staffed was
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‘reduced from 2} to 16 hours per day, seven days per week.
One pharmacist and one technician are assigned to each

eight hour shift.

"Qperation'gi;the'Implemented'System;l

On receipt of an admission noticé, thé pharmacy téchnician notifies
the computer of the arrival of a néw patiént and thé computer réquests
information for patient identification. This information then is stored
in the computer and a bed is reserved for the patient. If an admission
s attempted to an occupied bed, the computer informs the user of this

i@stake and cancels the assignment.

The pharmacy technician collects direct copies of drug orders. The
f}iginal order form remains the same as under the traditional pharmacy
kvtem but five NCR pages are attached to it. The entire six-part form
fﬁ.be addressographed at one time. When an order is written, the top
R page is pulled and used by the satellite staff. The other NCR pages

ain in place for further orders.

Drug orders are entered into the computer by the pharmacist or
sohnician. If a technician enters the orders, they are put 'on hold'

d not activated until the pharmacist verifies the orders. This is
ccomplished by requesting a list of temporary orders. It takes from 30

0 60 seconds to enter an order at the keyboard.

1, The implemented system is described in detail in a report presented

~ at the Am. Soc. of Hgsp. Pharmacists, Clinical Mid-Year Meeting by \
~ S. J. Evans and D. J. Howe, "A Computerized Pharmacy System Utilizing ‘
" Unit-Dose," Ansheim, California, 6-10 Dec. 1970.
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Four times each day, the technician requests a list of drugs scheduled

for administration in an interyal of time. The computer generates an

patient's medications listéd separately. As the computér generates the
list of scheduled drugs, the numbér of doses to be administered for each
g is incremented in the computer so a récord is maintained of each
'%tient's orders. The computer edits each order for its start date,

ug order status, and stop date to ensure post dated orders, orders on

Unit carts, filled in the central pharmacy by the technician using

he administration lists, are brought to the satellite. Using the same
:‘ts, the pharmacist checks the drugs picked by the technician and

laces the doses into patient trays; There is one tray labelled for each
atient and each tray is divided»info three compartments. All drugs to be
,ﬁ{nistered to one pafient at a specific time are placed in one compart-
tg, Thus, medications to be administered at different times can be

laced in the trays without confusion to the nursing staff.

f: The medication trays are delivered to the nursing wards or nursing
its where the nurse checks the administration list against her Kardex.
ﬂ;r verifying there are no errors, she administers the drugs. If a
:§.is not given, it is noted on the administration list. After
mpleting the medication round, the nurse uses the list to chart the

dications and places it back in the medication tray. This list is

llected with the trays and any exceptions are entered into the computer.

nistration list for each unit for each hour in that interval with each
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When a PRN drug order is written, the pharmacist decides the number

of doses to be placed in the patient's cubicle at the ward nursing station
or unit nursing station. Each time doses are delivered, the information

is stored in the computer. At the end of the evening shift, the computer

-

the day. From the list, the number of doses administered to the patient
is tsbulated. This information is entered in the computer and added to

the patient's record. If indicated, the supply of PRN doses is replenished

Drugs which are on the nursing wards as floor stock are refilled daily
Qg’the technician, according to predetermined standards. These include
intravenous solutions, basic analgesics, laxatives, pre-operative

medications and nursing supplies. A1l medications are supplied in Unit-

Dose form.

-

The computer maintains a complete narcotic and other controlled drug
ghventory. The pharmacist replaces narcotics and other controlled drug
floor stock daily according to a standard quantity established for each

'ﬁ d or nursing unit. The computer assigns a control number and generates
i#o labels, one for the control sheet on which the nurse records adminis-
Taatiﬁn of the drug and one for the drug container. A report then is
Tgherated listing by nursing unit or ward the drugs issued. These

reports are initialled by the pharmacist and signed by the nurse upon

receipt of the drugs.

The computer prints daily a patient drug profile which 1is placed
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in the patient's chart. A second copy is kept in the satellite. The
profile lists the patient's previous and current drug orders, allergies

and special notes about his therapy.

Each événing, a renewal list is generated which indicates all
twdication orders which will eipire during thé following 24 hours.

ihis is posted at the unit nursing station or ward nursing station to

;ﬁ ify the physician a drug order must be renewed or the medication will
be discontinued. The responsibility for control of renewal dates has

been shifted from nursing to pharmacy.

When a patient is discharged, the computer generates an itemized

Bbill of all chargeablé drugs for the business office.

At the end of each day's operation, the computer provides a report
on the number and cost of the drugs distributed during the day and

sccumulates information for a monthly report.

he Four Drug Distribution Systems

The Computer-Assisted, Unit-Dose3 Satellite Pharmacy system has
fg- established on three nursing wards. The remaining nursing wards
perate under the traditional’Floor Stock-Prescription Oréer Pharﬁacy
”¥ em. Nursing wards under either pharmacy system may utilize team
arsing or unit assignment nursing. Hence there are four different

distribution systems in operation in the hospital, each utilizing

systems are:

1. Unit-Dose with Unit Assignment Nursing System.

=
1



2. Unit-Dose with Team Nursing System.

3. Floor Stock-Prescription Order with Unit Assignment Nursing
System.

4. Floor Stock-Prescription Order with Team Nursing System.

An evaluation of these systems is necessary to determine the one
best suited to the needs of the patient and the hospital. One aspect

)f such an evaluation is the cost of operating each system.

T
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'CHAPTER V

METHODOLOGY

The study was a cost analysis of four different drug distribution
stems in operation at University Hospital, Saskatoon. The methodology
outlined in detail in the following sections. This is followed by the

potheses formulated and the limitations of the study.

{oduction

The only comparable end product of all hospital drug distribution

i?ems is the quantity of a drug administered to one patient at one time —-
 'unit-dose'. Therefore, the determination of the cost of this unit

ler various distribution systems provides a means of cost comparison of

: systems.

In several of the cost studies cited in Chapter III, cost calculations
f based only on the direct costs of producing and administering a unit-
* and did not consider the many indirect costs associated with operat-

g the system. The end product can be produced only if other necessary,
irect, professional‘activities such as providing drug information,

ﬁ nting, and administration are performed. Hence, a more realistic
yroach is to apply all the costs of opérating a given system to the

%u:te end product rather than to suggest the énd product can, or will,
?roduced in isolation. Furthér, such an approach recognizes that any

ange in one component of a system has an effect on all other components

the system. For example, the number of requests for drug information
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uld be expected to increase in changing from a centralized to a
;“ntralized systém of drug distribution simpl& because the pharmacist
‘MQré accéssiblé in the lattér systém. Cost analysis baséd only on
i"cost of dispensing and administéring the unit-dosé would not reflect
is change, whereas, it would be reflécted in calculations based on the

cost of the system.

The operation of most hospital drug distribution systems is a joint
ﬁnnsibility of the nursing départment and the pharmacy department.
,?-fore, an analysis of the cosi of operating the system must consider

& the pharmacy and the nursing involvement. Cost studies comparing
?erent drug‘distribution systems which do not consider nursing involve-
t~are meaningless since pharmacy department costs can be reduced simply
;qucing the amount of service provided by the department. However,
the same activities are to be performed, nursing costs will increase

ce nursing personnel must do the additional work.

. To obtain the cost of producing and administering a unit-dose under
}“of the four drug’distribution systems in operation at University
{tal, it was necessary to determine the total cost of operating

h system for a period of time, and the number of unit-dosesadminister-
in each system during the same period of time. This was accomplished

a cost analysis involving the following steps:

1. Accumulation of all pharmacy department costs during a study
period.

' 2. Apportionment of the accumulated costs to the various pharmacy
activities.

" 3, Selection of four nursing wards, each operating with a different
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drug distribution system.

4, Apportionment of accumulated pharmacy’ inpatient costs to each
of the experimental wards.

5. Accumulation of nursing drug distribution costs on each of the
experimental wards during the study period.

R . . g l
6. Determination of the number of unit-doses administered on each
of the experimental wards during the study period. ;

i

T. Calculation of the unit-dose cost on each of the experimental
wards. |

Data on each system were collected simultaneously during a three

ith study period -- 1 October 1970 through 31 December 1970. Thus,
problems associated with longitudinal studies such as changes in wage \
tes and inflation were avoided. Also, since data on the different !

stems were collected in one hospital during the same time period, the ||

.}wtives, environmental conditions, hospital policies and administration,

\
';other external factors which may affect the comparability of the
tems were constant.
|
' \
\
!
|
[

- All costs involved in operating the four drug distribution systems
ring the study period were included and costs were assigned directly

the systems whenever possible. However, since the four systems were

operation at the same time, it was necessary to divide certain common

- Existing cost data and actual costs were used. No attempt was made

cost what the ideal staffing pattern of a system at a theoretical wage

o

ﬁ would be. Rather, the wages paid to those actually working in the i

|
ts on an equitable basis.among the systems. J
\
\
|

rious systems during the study period were used. However, to overcome

sonal fluctuations, one-quarter of the 1970 annual cost was used for
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;ieost iteme. Also,:hospital overhead items were assigned to the

nacy department and nursing service based on a cost analysis conducted
‘*1versity Hospltal in 1966.1 The hospltal accounting system, as

red by thé provincial government, is deslgned basically to provide

SR

:fn-tion for third party paying agencies rather than to provide

and direct departmental costs but does not provide sufficient

mation for a detailed cost analysis.

1966 Education Cost Study

;;In 1966, a study was undertaken at University Hospital to determine

ieost of alﬂ formal education programs in»the hospital. The study was

J.

w cted as part of a national program for a committee of the A33001ation
l -adian Medlcal Colleges. Several cost studies were done in other
ing hospltals in Canada and the methodology used at University

fital followed the pattern set by the other studies.

7;A11 hospital operating costs were allocated to the various hospital

al ments and then the department costs were further -allocated to

programs -- research, education, outpatient care, and 1npatient
?, The Social Security Administration Step-Down Method of cost

3ﬁ‘ation was ﬁsed to distribute hospital costs which could not be

»gned dlrectly to a department. Appendlx A summarizes the allocation

1966 hospital costs to the pharmacy department and details the bases -

allocation used in the study. '

ducation Cost Study, Univnrsity Hospital. Saskatoon, Saakatchewan,
December 196 v ; { {

ormation for internal management. Thelsystem provides gross per diem k

et e
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Although there were minor changes in hospital programs between 1966
‘.1970; the'percéntage of total area occupied.by pharmacy and nursing

ce remained rélatively constant. Thérefore, the 1970 hospital over-
f§ costs for fhe study périod Weré allocatéd to thé pharmacy départment
d nursing sefvice on thé basis of thé pércentages developéd in the 1966

i“"‘ "

cumulation of Pharmacy Costs for StudyﬁPériod

| The first step in the cost analysis was the collection of all pharmacy
8ts during the study period. Stine cautioned, "Recognizing, isolating

d defining many of the so-called 'hidden costs' usually réquirés more

‘ .

owledge of the activity than of accountin e Keeping these words in
g g ping

nd, pharmacy costs were classified in the following categories:

1. Pharmacy Personnel Costs

2. Drug Cost

3. Inventory Holding Costs

4, Pharmacy Supplies Cost

5. Overhead Costs-

.~ 6. Data Processing Costs \

T. Satellite Pharmacy Cost

The methoddlogy by which each of these costs was determined and
portioned to the pharmacy department is described in the following

ctions. Descriptions of the components of the various cost items

H. I. Stine, "How to Compute Outpatient Department Costs," Hospitals,
J.A.H.A. (32:5) 1 Mar. 1958, p. 102.




at

83

ere taken from the Canadian Hospital Accounting Manual.S

" 'Pharmacy Personnel Costs

Pharmacy Personnel Costs included gross salaries and wages paid to
pharmacy personnel, Canada Pension Plan, group pension plan, and
roup life insurance payments made by the hospital on behalf of these

mployees, and a portion of the expenses of the Personnel and Employee

ealth departments.

Data on each of these components, except Personnel and Employee
ealth, were obtained from payroll statistics. The actual expenditures
1§ the study period were used.

Personnel and Employee Health department expenditures for 1970 ‘
re obtained from general ledger balances. Based on the 1966 Education |
'}t Study, 1.33 percent of the hospital total was apportioned to pharmacy.

‘f-quarter of this amount was the allocation for the study period.

Drug Cost

Drug Cost was the cost to the hospital for drugs, intravenous
ylutions and anesthetics. It did not include the cost of intravenous

% nistration sets or medical gases. The cost of drugs used during the
tudy period was obtained from pharmacy department monthly reports for
2tober, November and December 1970.

' The Canadian Hospital Association, Canadian Hospital Accounting Manual,
- The Ryerson Press, Toronto, Canada, 1968, pp. 237-256.

fF:
i
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Inventory Holding Costs

.'Inventory Holding Costs or inventory carrying costs are thé cosﬁs
F;réd by the’hosﬁifal in holding and handling inventory. Included in
i cost are intérést on average annual invéntory invéstmént, and annual
ses from obsolescence, detérioration, loss, theft and damagé. This

t is affected by many factors and will vary among hospitals.

The cost of holding iﬁventory at the Milwaukee County General

pital and the Veterans Administration Hospital, Wood, Wisconsin, was
timated conservatively at five per cent" by Bachynsky.h Hyde included
his study "an alternative investment charge of six percent .... to

lect the fact that funds invested in floor stock are unavailable for
' 5

estment elsewhere at a minimum market return."’ Barker recommended

- Inventory Investment cost item could be calculated as 10 percent of 1

6

average inventory value."

~ In view of the relatively high cost of money, 10 percent of the
rage annual pharmacy inventory was considered a reasonable amount for

J. A. Bachynsky, "Some Aspects of Drug Distribution Under Tax Supported
rogrems ," Unpublished Ph.D. Thesis, University of Wisconsin, 1967,
0. 200.

G. C. Hyde, "A Comparative Cost Analysis of the University of Kentucky
Init Dose System," Unpublished Study Report, Unit Dose Grant, Pharmacy
ntral Supply, University Hospital, Albert B. Chandler Medical Center,
University of Kentucky, 1969, p. 1l.

K. N. Barker and W. E. McConnell, "A Cost Accounting System & Pricing
Schedule for Hospital Pharmacy," Am. J. Hosp. Pharm. (18:5) May 1961,
: . 291. ' ‘
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ventory holding costs. One-quarter of this amount was the cost for

s study period.

Data 0n the inventory held by pharmacy were obtained from business
fice records. An addition was made later in this study under Nursing

sts to account for inventory held on the experimental wards as floor

Pharmacy Supplies Cost

Pharmacy Suppliés included packaging éupplies, labels, forms, and
?er supplies used by the pharmacy department during the study period.
5"e, on the cost of these items wéré obtained from an analysis of
spital stores' requisitions filled during October, November and
cember 1970. Since the stores' requisitions during this period did
ﬁiinclude packaging supplies for the Unit-Dose project, the cost of

ihe supplies was estimated using pharmacy department packaging records.

Overhead Costs

Overhead Costs included purchasing and stores, telephone and tele-
ﬂph, fuel, electricity, water, building depreciation, equipment
preciation, repairs, physical plant, laundry and linen, housekeeping,

ministration and general, and miscellaneous costs.

Data on each of these components were obtained from business office
atistics. Pharmacy Repairs and Pharmacy Miscellaneous are direct
pense accounts and were obtained from the general ledger balances for

970. Equipment Depreciation was determined by applying the hospital

;ﬁosite depreciation rate of 6.25 percent to the 20 February 1970
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armacy Equipment List. A portion of the 1970 hospital costs for the other
erhead components was allocated to the pharmécy department on the basis
' the percentages developed in the 1966 Education Cost Study. One-quarter

' the amount of each cost component was the cost for the study period.

Data Processing Costs

e

Data Processing Costs included rental on various pieces of computer
uipment and the cost of paper and other supplies used during the study
iod. Data on these costs were obtained from the Hospital Systems Study

oup and the pharmacist in charge of the Unit-Dose project.

Satellite Pharmacy Cost

Satellite Pharmacy Cost was hospital overhead costs associated with
f operation of the satellite pharmacy. Since the satellite was located
f@ former patient room on the nursing ward, it was necessary to deter-

wé the 1970 hospital overhead costs allocated to nursing service and then

locate a portion of these costs to the satellite.

Data were obtained from business office statistics and a portion of
{"1970 hospital overhead costs allocated to nursing service on the basis
éthe percentages developed in the 1966 Education Cost Study. A portion
ifhe nursing service overhead cost then was allocated to the satellite
?:nacy on the basis of the number of square feet occupied by the

tellite. One-quarter of the amount allocated to the satellite was the

for the study period.
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grtionment of Accumulated Pharmacy Costs to Pharmacy Activities

In addition to providing inpatiént sérvicés, the pharmacy department
f-iversity'Hospital provides an.outpatiént sérvice and is involved in
: iéty of téaching and réseérch programs. All thesé activities take

ice in common facilities and use common supplies and equipment. In

dition, pha%macy personnel may be involved in several, or all, of the
partmental activities at different times during a working day. Hence,

ere is no clear cut means of determining the cost of the inpatient

ice alone. However, this cost must be separated from the cost of

her activities before unit-dose costs can be calculated.

To determine the cost of inpatient services, the accumulated pharmacy

sts for the study period were apportioned to the following pharmacy

,ﬂivities:

1. Inpatient Prescriptions
2. Floor Stock

3; Unit-Dose Project

4. Outpatient Services

5. Teaching and Research

Pharmacy Personnel (osts were apportioned to the various activities

’:the basis of a Pharmacy Effort Analysis study described below.

Drug Cost was allocated directly to the various activities on the

sis of data from the October, November and December 1970 pharmacy
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Inventory Holding Costs were apportioned to the various activities

vproportion to drug cost. It was assumed inventory held was related

) the value of drug issues to each activity.

Pharmacy Suppliés Cost was dividéd into threé groups: (a) Unit-Dose
;‘aging'supplies cost, (b) other packaging suppliés cost; and (c)

ther supplies cost. Uhit—Dasé packaging supplies cost was allocated
irectly to the Unit-Dose project. Other packaging supplies cost was
ivided among the remaining pharmacy activitiés in proportion to drug
ost excluding Unit-Dose project drug cost. Other supplies cost was

llocated to all activities in proportion to drug cost.

Overhead Costs were apportioned to the various activities in the
ame ratio as Pharmacy Personnel Costs. A similar method of allocating
verhead costs was used in the studies conducted by Hyde, Bachynsky,

B Petrick.

The total Data Processing Costs and Satellite Pharmacy Cost was
allocated to the Unit-Dose project since these costs were associated

‘ﬁ‘ with that activity.

Pharmacy Effort Analysis Study

Work measurement is the process used "to arrive at a time value for

BG. C. Hyde, 92,'cit., P 253

J. A. Bachynsky, op. cit., p. 212; and

R. J. Petrick and C. J. Latiolais, "Applicability of the Professional
Fee Concept to Hospital Pharmeacy," Am. J. Hosp. Pharm. (23: 9) Sept.

. 1966, p. 503. R

S TTRRE— ——
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the accomplishment of work."8 Krick suggests the objective in selecting
& method of work measurement should be "to employ those techniques and

procedures'ﬂhat offer maximum return through results achieved, relative

\

to the time and other resources expended."9 He gives three major criteria
to be considered -- applicability to the situation, acceptability to

labor, and total cost.lo

Heiland and Richardson list six methods of measuring work: (a)
predetermined human work times; (b) stop-watch time study; (c) elenentsl
time or standard data; (d) historical or statistical data; (e) self-
reporting; and (f) subjective over-all evaluation.'l Journal listing
(self—listing or self-reporting of his activities by the employee) is the
method selected for this study to determine the time spent by pharmacy

personnel on the various pharmacy department activities.

The journal listing technique of work measurement has been used
previously in hospital pharmacy studies. In 1961, Schwartau and Sturdevant
raported on a study using a combination of journal listing and time study.l2

-

B. R. E. Heiland and W. J. Richardson, Work Sampling, McGraw-Hill Book |
~ Company, New York, 1967, p. L. i
\

E. V. Krick, Methods Engineering, Design and Measurement of Work
Methods, John Wiley & Sons, Inc., New York, 1962, p. L437.

Ibid., pp. 438-L39.
R. E. Heiland and W. J. Richardson, op. cit., pp. 4-T.

N. Schwartau and M. Sturdevant, "A System of Packaging and Dispensing
Drugs in Single Doses," Am. J. Hosp. Pharm. (18:9) Sept. 1961, pp.
542-559. Journal listing was used by cashiers to record the time they
spent on 1L consecutive days in each step of voucher processing, p. 552.
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gme following year, Rothenbuhler and Archambault used journal listing in
2 study on hospital pharmacy staff néeds.13‘ An extensive study at the
Ehivérsity'of Iowa in 1966 uséd'time study, éléméntal times, work samp-
ling, and\journal listing to obtain an éstimate of certain diréct labor
costs in drug distribution.l

"Journal listing, although seldom used in industrial work
measurement, has the advantage of somewhat lower install-
ation cost and much lower operating cost. Its disadvant-
ages are inaccuracy resulting from the bias it introduces
into the operations under study, insofar as it is, in
effect an additional operation. Extreme inaccuracy can
result from this method if the worker is not properly
motivated to fully cooperate in determining and recording
his times accurately. The effect of the bias inherent in
the method, that of introducing an additional operation
to be performed, would be reduced as the time for the
operation or cycle grew longer, since the time to read
and reset the timer and record the time would probably
not increase with increased cycle times, and a point
would be reached where the effect of the bias became small
enough to be ignored."1>

The evaluation of the Unit-Dose system of drug distribution at
Kettering Memorial Hospital involved the use of work sampling, work
reporting and time study techniques. "Work reporting used in the pharmacy
h~ction consisted .of each employee classifying his daily activities into

pre-established categories. For convenience, reporting was in fifteen-

minute intervals. Thus, it was possible to calculate the percentage of

13. E. F. Rothenbuhler and G. F. Archambault, "Hospital Pharmacy Staff

1 Needs = A Preliminary Study Based on Total Departmental Measurable
and Non-Measurable Workloads," Am. J. Hosp. Pharm. (19:L4) April 1962,
pp. 163-172.

14, C. D. Hepler,"A Study of Direct Labor Costs in ‘Hospital Pharmacy
Systems Using the Model Concept," Am. J. Hosp. Pharm. (23:12) Deec.
1966, pp. 6L4L5-661.

15. Ibid., pp. 6L46-6LT.
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sime devoted to each activity within the pharmacy."16 When the data
} ained from work reporting were compared with time study data, the
results appeared "to be roughly comparable and do, in fact, support

B other. "7

A1l phgrmacy personnel at University Hospital képt a journal for a
‘%ur wéek p;riod -- 26 Octobér 1970 through 22 November 1970. Individual
journals (folders) containing a record form (Appendix B) for each week of
fﬂe study and a description of the various pharmacy activities (Appendix

C) were prepared. ’A daily record was maintained of the time spent on the
following activities: (a) inpatient prescriptions; (b) ward stock (floor

é ock); (c) satellite pharmacy; (d) outpatients; (e) teaching and research;
and (f) administration. Times were listed to the nearest 15 minutes.

In addition, an entry was made of the total hours worked each day. At the

end of each week, the completed journal sheets were collected.

Before the four week period started, a staff meeting was held to
explain the reasons for keeping the journal and the proper method of

recording the required data.

- At the end of the four week period, the completed journal sheets
were tabulated and the total time spent by each pharmacy staff member

_on each activity determined. It then was necessary to reallocate the

' 16. W. E. Slater and J. R. Hripko, "The Unit-Dose System in a Private
Hospital, Part Two: Evaluation," Am. J. Hosp. Pharm. (25:11) Nov.
1968, p. 6h2. T

17. Ibid., p. 645.
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me spent on administration to the other pharmacy activities. This was

eccomplished by:

1. Summing the time spent by all personnel on each activity except
administration.

2. Calculating the percentage of total time less administration
time for each activity.

3. Applying the percentages to the administration time recorded i
by each individual. i o

;e portion of recorded administration time by éach individual was addéd
"Lthe recorded times for the other activities to give the total time

}ynt on each activﬁty. The percéntage of éffort devoted by each staff
ember to each pharmacy activity then was calculated. These data were

sed to apportion Pharmacy Personnel Costs to the five pharmacy activities.

election of Experimental Nursing Wards

During the study period, the various nursing wards in the hospital
rere operating under the different drug distribution systems as indicated

n Table II.

To determine the unit-dose cost under each system of drug distribution

2 b . P .
on a comparable basis, four nursing wards, as similar as possible but

each using a different drug distribution system, were selected. A study J
conducted in 1968 at University Hospital on nursing involvement in drug

distribution produced data on the characteristics of each nursing ward in

medication activities (Table III).18 In addition to similarity of

18. C. D. Webster, Drug Distribution Study - II, Nursing Involvement
in Drug Distribution, Hospital Systems Study Group, University of
Saskatchewan, Saskatoon, Saskatchewan, Jan. 1968, pp. 10-18. -
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! DRUG- DISTRIBUTION SYSTEMS ON NURSING WARDS DURING STUDY PERIOD
Flaor Stock-
Prescription Order Unit-Dose
g Team Unit Team Unit
Service Nursing Assignment | Nursing Assignment
ics ‘ 1AB
rgery 2CF, 2DE 2AB
dicine 3CF 3AB, 3DE
mecology LAB
istetrics hcF
gery and
rthamology LDE
Titetion
ne 5C,. SEG
ychiatry 5DE

lgracteristics, other factors considered in the selection process were
degree of anticipated cooperation of nursing personnel and the
mgth of time the drug distribution system had been in operation on

gt ward. The selection of the experimental wards was made in con—

dtation with the Nursing Administrator..

Two medical wards (3CF, 3DE), the gynecology ward (LAB) and the
osurgery & ophthamology ward (UDE) were selected for this study..
e Floor Stock-Prescription Order with Tesm Nursing System was studied

TjZCF;, the Floor Stock=-Prescription Order with Unit Assigpment Nursing

S
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Table TITT

PER PATIENT DAY CHARACTERISTICS OF NURSING INVOLVEMENT
IN MEDICATION ACTIVITIES

Entries on Doctors' Average Number of
Order Sheet Medications
B Average
A1l Entries With| Medication

Service | Entries Drug Orders Orders Scheduled Total

1 Services 0.76 0.46 0.71 4.3 | 5.9

:diatrics 0.77 0.39 , 0.41 2.5 3.5

urgery '1.05 0.61 0.88 4.0 5.5

sdicine 0.67 0.k2 0.63 b7 6.7

ynecology 0.62 0.40 1.08 3.6 k.9

bstetrics 0.79 0.54 1.10 5.0 i}
eurosurgery &

hthamology - 0.56 0.43 0.80 ' 6.3
ehabilitation

2dicine 0.64 0.32 0.L45 3.3 5T

sychiatry 0.4T7 0.25 0.42 4.0 7.9

-

ystem was studied on 3DE; the Unit-Dose with Team Nursing System was
tudied on UAB; and, the Unit-Dose with Unit Assignment Nursing éystem
as studied on U4DE.

pportionment of Accumulated Pharmacy Inpatient Costs to Experimental
ards

The sum of the costs previously apportioned to inpatient prescriptions
nd floor stock was the total pharmacy cost to provide drug distribution
ervices to all hospital nursing wards under the floor stock-prescription

rder systems. Also, the sum of the costs apportioned to the Unit-Dose
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roject was the total pharmacy cost to provide drug distribution services
f all hospital nursing wards under the Unit-Dose systems. Since this
tudy was concerned with costs on only four nursing wards, it next was

fnessary to allocate a portion of each cost component to each of the

xperimental’ wards.

During the study period, three nursing wards were involved in the
:it-Dose project. Using data obtained from computer printouts and
;armacy department monthly reports, the number of unit-doses administ-
red on each of these wards was determined. Pharmacy Personnel Costs
pportioned to the Unit-Dose project then where allocated éo LDE and

AB in proportion to the number of unit-doses administered on those

rards .

Pharmacy Personnel Costs were apportioned to the experimental

fids not on the Unit-Dose system (3DE, 3CF) in proportion to the number
f work units handled by pharmacy for those wards. A work unit was
efined as: (a) an inpatient prescription; (b) a unit of floor stock;
}t(c) a credit issSued for medication returned from the nursing ward.
}]a on the number of work units handled for all nursing wards, except
hose on the Unit-Dose systems, were obtained from pharmacy monthly

,onrts for October, November and December 1970 and the percentage

fithe total work units for 3DE and 3CF calculated.

Drug Cost was allocated directly to each experimental ward using

lata from pharmacy monthly reports for October, November and December

1970.
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Inventory Holding Costs were apportioned to the experimental wards

.

. proportion to Drug Cost.

Pharmacy Supplies Cost for the Unit-Dose project was apportioned to
{’experimental wards on the Unit-Dose systems in proportion to the
ug cost for the Unit-Dose project. Similarly, Pharmacy Supplies Cost

r the other experimental wards was apportioned in proportion to the

ug cost on those wards. -

Overhead Costs were assumed to be relatively constant regardless of
e drug distribution system. Therefore, the total pharmacy overhead
located to inpatients was apportioned to each of the experimental wards

;&roportion to the number of beds on each ward.

| Data Processing Costs and Satellite Pharmacy Cost were apportioned
the basis of the number of unit-doses administered under the Unit-

e project. These data were obtained from computer printouts and
armacy department monthly reports for October, November and December,

10,

umulation of Nursing Drug Distribution Costs on Experimental Wards

: The following nursing costs were accumulated on each expérimental
'd during the study period:

f‘l. Nursing Personnel Costs

t 2. Medication Supplies Cost

»_3. Medication Storage Costs

L. Floor Stock Inventory Holding Costs

o+ LS - L Rt | L
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Nursing Personnel Costs

Nursing Personnel Costs included salaries and wages paid to all

! sing personnel involved in drug distribution activities on the experi-
;ntal wards, Canada Pension Plan, group pension plan, and group life
:ﬁ:urance payments made by the hospital on behalf of these personnel,

L%d a portion of the expenses of the Personnel and Employee Health

'fpartments.

Data on each of these components, except Personnel and Employee
fealth, were obtained from payroll statistics. The actual expenditures

for the study period were used.

Personnel and Employee Health department expenditures for 1970 were
Etained from general ledger balances. Based on the 1966 Education Cost
Study, 31.21 percent of the hospital total was apportioned to nursing
service. One-quarter of this amount was the allocation for the study
seriod. The allocated amount then was divided by the number of nursing
personnel to obtain the allocation per person. This figure was used to

jetermine the allocation to each experimental ward based on the number

of nursing personnel on that ward.

Nursing personnel spent only a portion of their working time on
medication activities. The amount of Nursing Personnel Costs to be
apportioned to the drug distribution system on each experimental ward
was based on a Nursing Effort Analysis study described in a following

section.




Medication Supplies Cost

Medication supplies included the various medication order and record

orms used by nursing service, medication tickets, medication trays and

ups, intravenous administration sets, syringes and needles, and other
upplies, except dressings, used in medication activities. Data were
btained for each experimental nursing ward from an analysis of Purchasing

ad Stores Department requisitions and Central Supply Service records.

Medication Storage Costs

One some nursing wards, a separate 'medication room' was maintained
lere drug products and medication supplies were stored and medication
rays were prepared. On other nursing wards, a portion oﬁ the nursing
sation was used for this purpose. Nursing wards on the unit assignment
stem of nursing had specially designed medication storage units.

rsing wards on the Unit-Dose project had drug cabinets with individual

tient trays.

|
|
|
The number of square feet utilized for medication storage on each
;;rimental ward was determined. A portion of the 1970 nursing service
;fhead costs .then was apportioned to each experimental ward in the ?
e manner as explained ﬁreviously under Satellite Pharmacy Cost.
experimental wards using medication storége units and drug cabinets,

= annual depreciation cost of these items was determined. One-quarter

the annual cost was the allocation for the study period.




9

Floor Stock Inventory Holding Costs

ﬁ A physical inventory of the floor stock‘ofgdrug products on each

ijdmental ward was taken on 1 October 1970 and 31 October 1970 and

g :

Jhstimated average annual inventory calculated from these data. The

1 cost of holding inventory was estimated at 10 percent. One-quarter e

xhis amount was the cost of holding the floor stock inventory on the

rﬁmental wards for the study period.

Nursing Effort Analysis Study

%lTo provide the data for determining the amount of time spent by
Eing personnel on medication activities on each of the experimental : |
;!,vaﬁ effort analysis study was conducted. It was not possible to
l;uct ;he stﬁdy on all experimental wards at the $ame time because

ﬁ her studies being conducted in the hospital.

ALl nursing personnel involved in drug distribution activities on

rds 3CF, HAB“and UDE kept a journal for a four week period -- 26

|
S » ‘ ' i

}-er through 22 November 1970. Nursing personnel involved in drug -

}rnbutlon actxvxtles on ward 3DE kept a journal for a two week i i i
fbd -7 December through 20 December 1970. : 4 T
i - ;

] Individua; journals (folders) containing a record form (Appendix
{or each/wéék of the study and a description of the various medications
.%vities(Agpendix E) were prepared. A daily record was maintained ‘
Ehe time sﬁgnt on the following activities: (a) chécking order
g;fbr'drug érders; (b) transcribing orders to Kardex; (c) ordering

h(d) preparing and checking medication tickets or medication

ﬁ(?) preparing medications; (f) giving medications; (g) charting
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lications ; (h) checking narcotics and other controlled drug inventory;
| (1) other drug activity. Times were recordéd to the nearest minute.
addition, an entry was made of the hours worked each day. The completed

rnal sheets were collected at the end of each w<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>