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CHAPTER I 

INTRODUCTION 

The modern hospital can be all things to 211 men: 

1. 
y workshop of the professional, the haven of the patient, J 

ol
 n 7 

the pride of the community. This same modern hospital is 

under attack to reduce both its operating costs and improve 5 

the delivery of health care. If the hospitzel is to meet 

13 h | ji
e 

u challenge, a mandatory requirement would be Tor a fresh 

= & a gt traditional methods of interdepartmental communica- 

  

4-1, 7 > or Bel ivr dei) A : 7 £ Ac 4} oz he system being generated by the input. To forssee theses 

simultaneous demands arising within the clinical laboratory, 

the radiclogy department, and the rehabilitation department 

is not unreasonable. In 1964, James J. Souder siated that 

1 NE a de a oy =r fo o "7 Me mie ¥ vertically organized depariments based upon a particular 

rr ry Sr eyo 7 - an op IR bry yy Re " service. Examples of veritleally organized departments are 

clinical laboratory, radiology, pharmacy, and personnel 

   

A AR ska a a, 3 pat FLL a 
artments are interrelated with many  



  

    

one department reflected in the activities of 

1 - 

the others.’ In 1966, an editorial in Hospitals observed: 
NE 

    

Current methods of hospital operation, especially the 
communication between departments, are pitifully 
inefficient. From the moment of admission, the 
patient's management depends upon an array of manual 
routines, most of which involve the creation of hand- 
written [or typewritten records |, rewri ting of slips 

1s, and telephone messages. Gi
 
v
a
 

and card 

  

Rising hospital costs have necessitated newer and 

more sfficient methods for delivering medical care. Dig- 

cussing rising costs, Dr. McGibony stated: "Hospitals are 

reacting to these [increased costs) forces by directing 

toeir attention and efforts toward the improvement of 

patient care, better utilization of personnel, more effi- 
= 

x fa clent wanagement, no The administrator of Mobiles Infirmary, 

Mobiles, Alabama, desired that a study be made to achieve one 

or more of these objectives. The writer made the arbitrary 

declsion Ho limit this study to improving communication and 

coordingtion hetween radiology and clinical laboratory. 

  
Ly eh : : . James J. Souder, et sl., Planning for Hogpitals 

{Chlicago: American Hospiial Association, 1964), pp. 1-5. 

“"Editorial Notes," Hospitals, XT (September 16, 

; 330mn BR. ans "Hospital Administrative Research," 
Hospital Management, XCVIIT © (August, 1664), 
  

   



    

Statement of the Problem 

To determine the improvements, within the rescurces 

of Mobile Infirmary, Mobile, Alabama, that may be effected 

to better communication and coordination between the depari- 

3 ignts of radiology and clinical laboratory. 

griteria 
The following criterias sre established for the con 

1. There should be a reduction in the degree of 

handling by departmental personnel of both X-ray and clinical 

laboratory examination requests. 

mt 
hn . The improvements should be flexible encugh to nD

 

adapt to future demands of workload and/or new techniques. 

%. Any improvements in interdepartmentsl communice- 

tien and coordinzstion should be compatible with present 

hospital procedures. 3
 i
 

ej ectors Bearing on the Problem 

1. Mobile Inflrmary lms an on-site computer with 

gufficlient core storage for almost any program that may be 

rritten. 

2. The data-processing department operates on a 

3. Mobile Infirmary has ordered an International 

Business Machine 1080 Data Collection System for delivery



  

4. Mobile Infirmary has ordered International 

Business Machine 2260 Visual Display Terminal for delivery 

after one year. 

Definition of Terms 
  

The following definitions are applicable only to 

this study: 

1. gliniecal laboratory Departuwent--The division 
  

a 

within the hospital that analyzes and reports results of 

patient specimens. 

2v "Damostic Terav--The film which aldae the 

physician in disgnosing disease or injury.   
fa
de
 

Li
 n L
N
 

? Iaboratory Request—~-The. printed form that 
  

prepared by the nurse on a nursing unit to or rder any 

clinical laboratory test. 

  

4. Multiple Scheduling--The ordering of patient 

test or examinations to be performed by two or more depart- 

ments on the same day. 

5. Nursing Unit--An area within the hospital which 

contains patisnt rooms and a unurses' station. 

6. Radiology Depariment--The division within the 

hospital which makes and interprets disgnostic X-rays. oD o! 

I<
 

7. Bpecimen Colledtor-~4n individual Trom clinical 
mt Ba or AA art Tw Sevas    

Q 

laboratory who proceeds to the nursing unit to obtain the 

required patient specimens.



) 
U. 8. X-ray Deguest--The printed form that i 

sr vse: 3 prepared 

by the nurse on a nursing unit to order any radioclogical 

  

Pericdicals, books, and other scurces covering the 

methods employed for 

  

improving interdeparimental communication and coordination. 

Inherent in any administrative function are 

od es een Font in hs oo 5 ANE - a i Rae : J 
gituations which causes one to reflect on the esitzblished 

  

pram eT la SA Si . ok Pa nt = a = = a ; % be nearly: 70. per. cond of all orders. fall into one of Tour 

  

xategories: dietw, clinical laboratory tests, 

A 
" ZS oY ~~ 3 : Ls id IY ry rr py 2 or hp - ~ 3 1 or radlological examinations. Therefore, any method which 

= 

coordinates these four categories would improve interdeparh- 

     mental communication and coor pelon, One     

  

geheduling, the crux of which is gonpiling 

  

oy GE nm sh Pe © a Ye 
or examinations to be accomplished the following 

es as Ts in aan i 1s 2 $ 3 day on a given patient. The key to success lies in the 

SR Es a SOE ay yl Sy el 3 advanced distribution of the schedule, both to mursing mits 

a yr vn departmen wall L oo
 

is
 

2
 

[3 fn = a 7
 Oo 

Fe
 
5
 

jo
 

ks
 

P
a
 & ® iN
 

ct
 

Ja
 

. is
 

bi
 

w te
 0 £ te

 

ci
t @D © 3 Ty
 

ck
 

  

wation,” Hogpitel Mans YT (ze 

4 ¥ ym vy egw a 3 rv - "nA Central Flectronic Computer Speeds PD: 
A Ls abe 

nagensnty, ZVI \ Sept & 1 1     & 1a
 

  

  
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 

 
 

     

  
  

 
   

 
 
 
 

Gl 
a 

ns 
= 

5 
7 

© 
“ 

rd 
Q 

Bs 
2 

ao 
< 

7 
He 

oO 
O 

a
 

Oo 

=
i
 

2 

2 
2 

<i 
o 

Fr 
: 

= 
8 

I 
+H 

£4 
, 

us 

Or 
o
m
 

Sn 
l
i
 

=~ 

fue} 
Ste 

B
y
 

re 
£4 

h
s
 

wh, -> 

R 
2 

a 
: 

3 
x 

X85 
Se 

> 
i 

© 
42 

= 
© 

+42 
3 

1° 
1 

3
 

=
 

> 
To 

0
 

= 
2 

E
a
 

24 
og 

@ 
3 

D 
a 

¢ 
L
a
r
)
 

= 
£3 

© 
© 

rs 
@ 

SH 
3 

J
 

re 
40 

© 
2 

hi 
m
o
w
 

3 
3 

@ 
kr 

2 
2 

a 
HO 

bn 
Sod 

1 
od 

me 
2D 

ne 
to! 

© 
- 

a 
; 

be 
L
O
 

<i 
\O 

OO 
ed 

[3] 
= 

4 
ere 

nr 
of 

i) 
~= 

D 
=
 

a
e
 

fot 
> 

re 
Wf 

1 
S
y
s
 

Oy 
QO 

& 
©) 

i
 

di 
ol 

: 
a
 

= 
a
 

Q 
qa) 

CO) 
we 

of 
of 

od 
mh 

3 
I 

, 
O
R
G
 

i} 
i= 

+2 
2
 

be 
eS 

=
 

+
 

@
 

of 
>
 

.e 
wo 

-— 
Q
 

w
D
 

=
 

Frey 
re 

$0 
i 

© 
i 

oS 
oO 

x® 
C
E
 

4 
of 

f 
To 

C
a
l
e
 

= 
84 

5h 
Ly 

o 
Sh 

4 
o
m
 

% 
&) 

5
»
 

O
f
 

e 
gli 

un 
Yo 

o 
D
o
 

as 
g 

= 
T
o
 

zh 
mi 

¢ 
© 

is 
2 

o
n
g
 

=
)
 

oe 
$y 

Fore 
pris 

> 
2
 

W© 
© 

3 
a
 

; 
J 

™ 
He 

© 
D 

g 
¢ 

= 
Dei 

er 
die 

= 
S
H
O
 

® 
£2 

&) 
Sh 

3 
77 

400 
4 

A
 

> 
Qi 

Qy 
3
 

4 
eh 

ped 
0
 
a
 

i» 
a
 

—
 

g
a
g
,
 

0 
Si 

~~~ 
© 

i 
a 

ng 
7 

[oh 
B
i
r
t
 

= 

[0] 
rent 

&
 

©
 

oO 
. 

= 
=
 

©
 

-c 
0
 

(
o
J
 

a
 

“+ 
~
—
t
 

4
 

2] 
£2 

~
 

a 
i
e
.
 

vy 
ge 

2 
a
 

Oy 
1
3
 

$y 
- 

= 
: 

3 
0 

Th 
a0 

co 
E
n
 

; 
ord 

od 
Oy 

oS 
: 

f= 
Ls 

: 
iG) 

Lay 

se 
CH 

wn 
1 

= 
' 

@ 
rd 

2 
4 

m
a
o
 

0
 

= 

gs 
pd 

o 
5 

x 
L
e
 

25 
8% 

0 
Hy 

Eee 
Sn 

E
a
l
y
 

c 
a 

rh 
8 

- 
A 

5 
O
g
m
 

shy 
amd 

@ 
a 

4 
pe 

7 
1 

2
 

. 
ay 

i 
" 

ir 
4 

rag 
E 

a
d
 

<i 
+
 

ey] 
Gy 

>
 
—
 

3
 

2
 

Lea] 
& 

v
 

0
 

Fry 
G
r
y
 

© 
o 

is 
3 

AE 
TS 

S
H
O
 

or 
oi 

2 
< 

O
T
 

© 
oe 

; 
= 

¥ 
r
q
 

ia 
f
p
 

D
Q
)
 

IX] 
ind 

a 
i
 

3
S
 

~ 

E> 
DO 

+=} 
1a 

ot 
ie 

ot 
re 

&O 
LL) 

5
 

22 
* 

=z 

I 
pany 

er 
a
 

ZU 
CO 

N 
e
e
 

Th 
) 

—= 
0. 

rt 
< 

2 
pd 

oy 
¢ 

5
 

©“ 
©
 

<i 
o
O
 

5 
=
 

Nal 
TH 

5B 

O 
QL 

< 
=
 

= 
Ty) 

at 
i 

} 
E
a
 

hd 
id 

Go 

. 
i 

a 
g
e
 

| 
w 

0 
o 

£5 
fa 

i 
a 

i 
Hh) 

: 
: 

A
V
L
)
 

a 
<3 

w
m
 

TD 
i 

[had 

i 
he 

= 
i= 

oy 
a; 

=
 

T
e
 

ef 
Lt 

& 
e 

% 
<3 

43 
[= 

: 
: 

Li 
ot 

=
 

¢ 
5 

2 
= 

> 
Fa 

wm 
< 

oh 
sy 

¢ 
fo] 

Sr 
a 

=
 

od 
254 

= 
. 

a0 
B
a
 

pr 
a 

a 
poll 

AY 
Be 

O 
«0 

O 
of 

Tus 
i
e
 

» 
go 

a 
© 

i
 

o 

kt 
ord 

® 
on 

= 
0 

o 
S
R
L
 

= 
D
o
w
e
r
 

° 
B
e
d
 

40% 
ord 

ot 

2 
H
E
T
 

ed 
bgp 

of 
ey 

ve T
e
 

ee 
Ek 

a 
fordait 

SE 
O 

Th 
Rael 

wid Coif 
4 

gr 
Co 

Be 
OT 

eS 
1 

ies 
Bf 

0d 
3 

+2 
= 

ni 
off 

Mm 
o
w
e
 

= 
© 

Fr 
wm) 

oot 
of 

v3 
Cy 

© 
D 

4 
a
 

=
 

oF 
eS 

e 
D
F
O
 

~~ 

mn 
! 

Xa 
2} 

CQ 
4 

“ec 
wi 

3 
0
 

id 
) 

es 
©
 

&
 

4 
QO 

@ 
© 

Qu 
f)) 

@
 

2
 

1 
’ 
W
l
 

Z 
: 

or 
i 

v
a
d
 

: 
a
 

; 

3 
0 

i 
r
E
g
 

A 
i 

2 
© 

2 
oi 

«© 
2
a
 

oo 
io 

B
o
i
s
 

2 
TO 

Si 
2 

ad 
( 

oO 
= 

? 
; 

y 
ow 

a 
Es 

5 
~ 

© 

a 
ol 

hE 
5 

© 

4 
o 

a
 

a 
7
 

Q 
© 

Ue 
; 

=f 

oT 
An 

o 
=i 

 



  

medical staff and various speclalty departmen 

better patient care has been in the failure of the adminis- 

trator to ask the right questions. As John Diebold 

succinctly states, 

It is the fallure in particular fo seek quantitative 
measurement of the very real benefits of automatic 
data processing (ADP) to a business, 1 do not mean 
cost displacement but rather increased management 
capacity to control and plan. Such benefits are not 
being considered in a serious and meaningful way; yet 
they are today the principal reason for computer use 
and for moving computers out of accounting and Into 
operational use. Ly

 

Although the computer has aided in improving the 

delivery of health care, it should not be considered the 

panacea for all problems of the modern hospital. Too often, 

there comes a day of reckoning and disillusionment. The 

benefits znticipated from a computer do not manifest them- 

selves for the computer cernot remove existing ineffi- 

cliencies, Unless these deficiencles are corrected, they are 

simply assimilated intc an automated system. While there 

have been computer applications in the areas of clinical 

laboratories and administration, there is no current com- 

puter program which totally interrelates all the depart- 

ments.” Today's modern hospital presents a complex 

environment in which to introduce automation and the 

  

  

8 ns 4 A 
: John Diebold, "Bad Decisions on Computer Use, 
Harvard Business Review, XIVII (January-February, 1969), 
1 q=2 i -145, 

3 

  

 



    

medical staff. Realistically, however, with tomorrow's 

potential for expansion the hospital cannot afford to 

neglect the benefits of automation. Indeed, each hospital 

levelop specific Cu
 

must analyze its own needs and must 

programs 10 meet these needs. 

Method of Presentation 

This paper is divided into three chapters. 

Chapter I, "Introduction," dealt with the introduction of 

the problem, criteria which must be met, factors bearing on 

The problem, definition of terms, methodology aed, reviaw 

the literature, and the method of di 

Chapter II, "Discussion," is composed of a dis- 

gusgion znd flow chart of the current network of communica- 

tion znd coordination between the department of radiology 

and the clinical laboratory, an analysis of statistical 

data, a statement of suggested improvements for parallelism, 

  

Chapter III, "Conclusions and Recommendations," con- 

gists of the conclusions and the recommendations of the 

  

 



    

CHAPTER 11 

DISCUSSION 

Current Interdevparimental Communication Network 

This chapler explores the compcenents of the current 

interdeparimen tel communication and cocrdination nstwerk, 

The components comprising this network are: the nursing 

unit, the department of radiology, and the deparimen 

glinieal Ishoratory. Their Indiv ridual contribution to the 

communication and coordination network is discussed in the 

following paragrazhs. 

Nursing units 

The writer noted that the orders written by 

thysicians 41d not always specify the priorities fo te 

followed when scheduling patient examinations. Apparently, 

the underlying rationale is that {the nurse can provide the 

required interdsparinental lisison. This thinking is not 

  

uncommon, as most hospitals still rely upon the nurse io 

spel 1 Syd nas nvm mem An Pigs pe vedi mnt PAT is perform the regulred coordingtion for various orders. 

a ei Ba A Ret hs Diger ET al tt Tn informed nurse plays a key rol le her re, for as she 
eviews her patient's chari, she may learn that he had 

barium a id or two before the newly-desir ed Tossa. 
mn 

(98 

The starting, stopping, and scheduling of intravenou 

  

  

  

  

1 : 
‘Roscoe EB. Miller and Shirley Gerard, "The Nurse on 

the Radiological Team, in Journal of Wuraline, IXIV 
{Jvly, 19647, 128. 

(N
®



  

fluids, medications, food, suction, laboratory pro- 
cedures, and such examinations as bronchoscopy, 
cystoscopy, and proctoscopy should be coordinated s0 
that all tests are conducted expeditiously.? 

Since orders may be written any time of the day, both A 

the 7 AM. $6 5 P.M, and the 3 P.M, to 1} 2.4. voreing shilis 

are required tC prepare and forward both laborgtory and T-ray 

requests that must be scheduled for the next day. Regardles 

of the nursing shift preparing the requests, the routine 

followed 1s essentially the same. The physicians' orders are 

entered into the nurses' record and the necessary requests 

are prepared and forwarded. Although the nurse can order any 

radiological examination by using a singls form, she must 

prepare a multipilielity of clinical laboratory forms—-— 

hematology, urinalysis, serclogy, bacteriology, miscellaneous, 

and the like. The majority of these requests are completed 

vricy 10 the end of the 3 P.M. 50 11 P.M. ahift $0 Insure 

their receipt in the proper department for scheduling the 

following day's workload prior to closing the preumati 

delivery sy each night. In addition to filling out the a
 

various requests, the nurse must prepare two lists used by 

the sorning (7 4.8. 30 3 P.M.) nursing shift. One list is 

for patients scheduled for radiological examinations; the 

other is for patients scheduled for clinical laboratory. 

Bot by pe
d ir
 of m contain the patient's name and room number and 

Le the test or tests ordered. The purpose of these lists is 

  

 



  

11 

to aid the nurse in coordinating departmental demands. The 

manner in which these lists fit into the overall communica- 

tion and coordination network will be explained in the 

following discussion. 

Clinical laboratory 

The current system of interdepartmental communica- 

tion and coordination is based upon the fact that priority 

- 

for patient scheduling has been granted clinical laboratory. 

Sometime between 5 P.M. and 9 P.M. each evening, all 

clinical laboratory requests zre sequentially arranged by 

room nuntber within pursing units. At § P.M. each evening, 

all X-ray requests are transferred to the clinical labora- 

Patients with multiple scheduling are identified at 

this time by comparing both department's requests. The 

X-ray forms of these patients are then annotated with one 

of three times that clinical laboratory anticipates comple~ 

tion of their requirements. These times sre: 38 A.M. for 

tests that require a fasting sample; ¢ A.M. for tests tha 

correspond 10 a medium-time procedure (for example, a 

bromgulphalein test); and 12 noon for those tests that 

rrespond 0 a long-time procedure (for example, glucose 

tolerance tests). However, the clinical laboratory tests 

are not marked to identify the patients with multiple 

scheduling. Not orly must the personnel Batch and annotate 

the X-ray requests, but they must also enter the proper 

procedural-billing code in each clinical laboratory request



  

prior to delivering the requests 10 data processing for 

patient billing. The administrative supervisor of labora- 

tories reco ognized the need for improving communication and 

coordination and for reducing handling time, 

Each morning at 7 A.M., specimen collectors, carry- 

ing the individual slips for patient and test identification, 

b+
 a © m A 84 atched to the nursing units. OQnece the samples are 

+ 0b & ained, these techniclans are responsible for indicating 

leting the patients! 

  

‘ 

names from the list maintained by the nurse. Only upon 

  

aden en Tn Arrest os o Sy Alm An 
deletion ig the purse assured that 

  

43 =5 " IVY v3 Syme vee 5 3 3 Tye "1 re pe pther depart 3. The imporiznce gained by thess lists 

HTP A Lt Sit ApS 
is illustrated best by Flgurs 1. 

Radiology 
TCANTIR Ew hoe A is 

  

E EE a 18 ro " ein am FU 
When the X-ray requests are returned from 

clinical latoratory, they are separated into one of four 

examination cotegories: TfTlouroscopy, inlraverous pylogran, 

indicated 

nation cat 

o w fe 5 0g
 2 7s
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determines if the patient is free by referring to the list rs 

of patients scheduled for clinical laboratory. If his name 

has not been deleted, the patient is not released. The 

second method is to have radiology personnel who transport 

nonanbulatory patients inquire if a patient is available. 

Again the nurse must ascerfaln pertinent status by referring 

to the list of patients scheduled for clinical laboratory. 

Whenever a test is ordered that is preprinted on the 

X-ray request form, the procedural~billing code is automati- 

cally indicated on the data-processing copy. Of course, any 

eat that must be written on the form will be encoded by the 

radiology personnel. This is in contrast to the method of 

encoding clinical laboratory requests previously describe 

As with the clinical laboratory requests, X-ray reguests are 

delivered to data process ing for patient billing at the end 

of each day. 

Wasknegses of the present system 

The present network for interdepartmental communica 

tion and coordination has weaknesses in two major areas: 

mirsing units and network interaction between the depart- 

ments of radiology and clinical laboratory. 

the network in the area of nursing 4 +=
 oD {0
 wn oD uz
 

oO
 

a)
 

nn
 

units are: 

1. The nurse who uses the information on the pre- 

. pared lists of patients scheduled for ra diolog IY: or clindosl 

laboratory is not familiar with these lists. Therefore, 
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she must search the list each time there is a rsquirement 

to determine if a patient is free. 

5, hese lists have assumed an exaggerated im- 

portance , for there are instances a patient's name is not 

deleted even though clinical laboratory collszciions arse 

complete. 

3. The radiology depzritment is dependent upon the 

nurse for information that could be obitained elsewhere. 

4, There is little ccnsideration given by the nurse 

as to test compatibility when ordering various tests. This 

point was emphasized in Chapter 1, "Review of the 

Literature.” 

Weakness of the network in interdeparimental com- 

munication and coordination is seen in the apparent dis~ 

regard of any radiological requirements by the clinical 

laboratory. In addition to not identifying patients common 

to both departments, as discussed in the section "Radiology,” 

other components that are in need of improvement are: 

1. The compatibility of various tests to be per- 

- by both departments should be determined. There are 

| 
| 
| 

| 

Cy
 formed 

clinical laboratory tests which require the patient fo 

swallow liquids; for example, glucose tolerance tests. 

Such tests will negate any radiology test that requires an 

v " = _— empty gastro-intestinal tract. 

oP ~ po 4 + gt PRs. & 2 fo lite oe 2.0 The-apecimen collectors fall to give priority to 

Phebe vy omy baie as Te Tam AT 3 A Lo = v i patients with multiple scheduling for the reason previously
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discussed-~-the lack of patient identification. This can 

result in a patient scheduled for a complex radiological 

examination; for example, an upper and lower gastro- 

intestinal flouroscopy, waiting for approximately one hour 

to have a small sample of blood drawn. This clinical 

laboratory pr dure, requiring less than five minutes, 

ties the patient up until seen by the specimen collector and 

released. 

2. The department of radiology is dependent upon the 

nursing unit for patient information that could hest be 

obtained from the clinical laboratory. 

Statistical Data 

The intervals covered by all data were selected for 

the convenience of the investigator and were considered 

representative. 

Frequency of simultfaneous X-ray and 
laboratory procedures 
  

  

Data were collected for the period February 2, 1968, 

through March 10, 1968. As shown in Table 1, 390 nursing 

unit-days were possible; data were determined for 249 nursing 

unit-days. 

A list in descending frequency of the nursing unit- 

days and the percentage that frequency represents can be 

Ssen in Table 2. 

The investigator will disregard both the 100 per cent 

and the O per cent categories for the following reason: beth
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TABLE 2 

FREQUENCY OF SIMULTANEQUS X-RAY AND 
LABCRATORY PROCEIURES 

sos SL     

    

  

Nursing-unit Percentage of patients 
days with laboratory orders 

41 100 
38 50 
35 C 
28 ss 

14 60 
{5 66 
13 40 
" 4% 
11 25. 
10 75 
10 20 

6 29 
4 17 
3 71 
2 80 
2 44 
2 14 
i 15 
1 72 
1 57 
1 56 
1 55 
1 27 
1 17%     

can be dependent upon only one patient, either being or no 

being simultaneous scheduled for radiology and clinical 

laberatory. The writer noted that the second highest fre- 

quency of patients scheduled for both X-ray and clinical 

laboratory tests closely paralleled the national averages 

of X-ray-clinical laboratory examinations ordered, as 

> 
reported by the Commission on Professional and Hospital I £ \) 
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TABIE 3 

CUMULATIVE PERCENTAGE OF INDIVIDUAL X-RAY 
PROCEDURES AS COMPARED TO 

THE CUMULATIVE TOTAL 

  fi   

  

umulative Cumulative 

Procedure Total Percentage 
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G.I. SERIES 
BARIUM ENEMA-COLON 
INTRAVENOUS PYLOGRAM 
GALLBLADDER 
SKULL 
PORTABLES IN ADDITION TO 

REGULAR CHARGE 
SPINE~-LUMBAR WITH OBLIQUES 
SPINE-CERVICAL WITH OBILIQUES 
KU: 
SINUSES 
SPINE-DORSAL AP AND LATERAL 
HIP-AF AND LATERAL 
SECULDER 
ABDOMEN-FLAT ERECT 

LATERAL DECUBITUS 
G.I. SERIES AND SMALL BOWEL 
PEIVIS-AP ONLY 
PELVIS-~-TLATERAL HIP 

    

  

KNEE 
Saab 

ANGIOGRAMS~US ING SANCHEZ- 
PEREZ 

POST REDUCTION FIIM3 IN 
OPERATING ROOM 

TAMINOGRAPHS 
MYELOGRAM 
CATLTLELADDER~-RECHECK 
TIBIA AND FIBULA 

    

ELBOW 
HAND-3INGLE 
RIES 
ANKLE 
CYSTOGRAM 
FOOT 
CHOLANGICOGRAM-INTRAVENOUS 
FEMUR 
WRIST-EITHER 

1564 
1933 
229% 
2635 
2835 

3012 
3147 
3147 
3270 
3375 
3442 
3502 
3560 

©3609 
3653 
2837 
3738 
Tr 

3803 

3834 
3865 
83° 
292 
3950 
3976 
2906 
4331 
4034 
4050 
4066 
4082 
4096 
4110     

25, 
44. 
52. 
60.84 
65.52 

O
O
O
 

>
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£2.54 
72.66 
72.66 
75.58 
77.52 
79.47 
80.85 
S.1S 

88.52 
89.24 
89.93 
8.57 
91.20
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Cumulative Cumulative 
Procedure Total Percentage 

%5. FPELVIMETRY PLACENTOGRATHY £123 95.3.5 
36. VOIDING CYSTOURETHROGRAM 4135 A 
37. MAMMOGRAM 4747 aB.I5 
38. AORTOGRAM 43158 96.00 
39. HIP FAILING IN OPERA- 

TING ROOM 4167 86.21 
40. 

41, 
42. 

43. 

44. 
45. 

CHOLANGIOGRAM IN OPERA- 
TING ROOM 

MANDIBLE 
SMALL BOWEL SERIES WITH- 

OUT ¢.I. SERIES 
SPINE~LATERAL CERVICAL IN 

OPERATING ROCM 
ARVM- FOREARM 
CHEST FLUOROSCOPY-WITH 

CHEST FILMS 
CHEST WITH OBLIQUES 
FACIAL BONES 
MASTOTDS 
ERONCHOGRAM~WITH OR 

WITHOUT CHEST FILM 
CHEST FLUOROSCOPY 
COCCTL AND SACRUM 
PACEMAKER 
CHEST IN OPERATING ROOM 
ARDCHMEN-AP AND LATERAL 
BONE SURVEY INCLUDING AP 

AND TATERAL SKULL 
CHOLANGIOGRAM~T~-TUBE 
CLAVICLE 
ENCEPHALOGRAM 
HIP-AP ONLY 
LONG BONES-ADULTS 
SPINE--CERVICAL 
STEROTACTIC PROCEDURE 
VENTRIC MARKING 
ABDOMEN~FLAT 
ARM~HUMERUS 
RTERIOGRAM 

ARTERIOGRAM FEMORAL IN 
OFERATING ROOM 

CHEST IN INSPIRATION AND 
EXPIRATION   
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TABLE 3-~Continued 

  
  

  

Cumulative Cumulative 

Procedure Total Percentage 

69. FLUOROSCOPIC WITHOUT FIIMS 4311 29.52 
70. EHANDS-BOTH 4313 93.98 
Ti. 188 4315 99.63 
72.1083 BONEE--CH IL 4317 99.67 
73. NOSE 4319 Sl 
74. ORBITS-OPTIC FCRAMEN. 4321 99.76 

75. SPINE-LUMBAR 4323 29.51 
76. AORTOGRANM WITH SANCHEZ- 

PEREZ SERTALOGRAPH 4324 99.87 
Ti. CHEST FOR RE1D3 AND ROUTINE 

      
  

CHEST FILM 4325 99.86 

78. FEET-BOTH 4326 63.88 

79. SACROILIAC JOINTS 4327 99.90 
80. SCAPULA 4328 99.93 

1. TEMPCROMANDIBULAR JOINT 4329 99.95 
82. TOES . 4330 99.27 
83. UTEROTUBOGRAM 4331 100.00 

«4 Activities” (see Appendix). 

Frequency of x-ray examinations 
  

The frequency of individual radiological exsminations 

ordered for the month of April, 1968, was examined t¢ detexr- 

mine the percentage of individual examinations which comprise 

at lezst 80 per cent of the total radiological examinations 

performed. The frequency of a given procedure is compared to 

the cumulative percentage of total procedures in Table 3. 

  

3 
"Frequency of laborabory Test and X-rays,” The 

Record: Commisaion on Professional and Hospital Activities 
II (July 1564), 1-4.
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There were 42 additional examinations which were nod 

ordered during the period covered. As shown by Table 3, the 

first 13 examinations constitute 80.85 per cent of the total 

procedures requested but only 10.32 per cent of all possible 

fluoroscopy and intravenous pylogram 

  

7 wn 4 waz April 1, 1968, through The pericd cover ® 

April 30, 1968 (see Table 4). 

The outpatient examinations constitute 3.2 per cent 

O of the total fluoroscopy procedures accomplished during th 

pericd covered. The outpatient workload in fluoroscopy was 

net considered to be significant and was disregarded within 

"luoroscopies on the inpatient is 458.4 = 5
 © = ® w = } fo

 oO HH ¥ 

examinations per day; the median is 46.5; the mode is 47; and 

the range is 28-65. The outpatient examinations constitute 

6.9 per cent of the total intravenous pylogram examinations 

wy 

studied and were not considered significant to the study. 

The mean for intravenous pylograms on the inpatients is 23.5 

examinations per day; the median is 19.5; 

and the range is 3-37. 

Frequency of laboratory requests 

The writer determined the freguency of individua 

tests performed by each clinical laboratory service for the 

month of April, 1968, to determine the percentage of indi- 

vidual tests by service comprising at least 80 per cent of C 

  

 



TABIE 4 

M EXAMINATIONS I 
NCY OF FLUOROSCOPY AND INTRAVENOUS 

PYLOGRA 

TTRAT, 
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the total tests performed by the service. 

The parasitology service is compared in Table 5. 

TABIE 5 

PERCENTAGE OF INDIVIDUAL EXAMINATIONS FOR 
PARASITOLOGY AS COMPARED TO THE 

CUMULATIVE TOTAL FOR PARASITOLOGY 

  

    

  

; Cumulative Cumulative 
Test Total Percentage 

1. BLOOD-OCCULT AND 
GRCSS R22 49.77 

2. STOOI-SINGLE Ba 14.2 
%. STOOL, PURGED, 5 394 88.34 
4. 8T00L, PURGED, 3 405 90.80 
Ze SB00L., THRGED, © 415 93.04 
8; ‘STOOL, FmgED, 4 423 94.84 
T- SPOOL, -PURGED. 1 431 " 86.83 
8. PIN WORM 

DETERMINATION 435 97.53 
9. BILIMIBIN-RITE 438 93.20 

10. PAT STUDIES 441 98.87 
11. SPOOL, FURGED, 1 447% 99.32 
12, TRYPSIN 

DETERMINATION 445 99.77 
122 PH 446 100.00       

There were nine additional examinations which were 

not ordered during the period covered. As shown by Table 

5, the Tiret four tests constitute 90.80 per cent of the 

total procedures requested but only 18 per cent of all 

possible tests. Parasitology constitutes 2.93 per cent of 

all laboratory examinations ordered during the period 

covered. 
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TARLE 6 

PERCENTAGE OF INDIVIDUAL EXAMINATIONS FOR 
URINALYSIS AS COMPARED TO THE CUMULATIVE 

TOTAL FOR URINALYSIS 

  

  

  

  

    
  

Urinalysis constitutes 15.5 per cent of 211 laboratory 

examinations ordered during the period covered. 

Cumulative Cumulative 
Test Total Percentage 

1. URINALYSIS--COMPLETE 2206 £7.39 
2. STAT ADDITIONAL CHARGE 227% 96.99 
2. MICROBCOPIC 2293 87.28 
4, TUROBILINOGEN-QUANTITA- 

TIVE ons 57-20 
5. ACETONE-URINE 2312 98.0 
6. BILIRUBIN-BILE PRe0 98.473 
7. NALYSIS~-RENATL CALCULI 2227 98.72 
8B. BPECIFIC GRAVITY 23%4 99.02 
9. AIRUMIN-QUALITATIVE 2340 99.27 

10. PROTEIN--EENCE-JONES 2346 33.53 
11. PORPHYRINS-~URO--COPRO 2349 29.66 
12. PHENOSUIFOTHALEIN TEST 2551 99.74 
13. ALBUMIN-QUANTITATIVE 2552 99.78 
14. BLOOD-HEMATEST 235% 95.8% 
15. CALCIUM-SULKOWITCH 2354 95.87 
16. TFISHBERG CONCENTRA- 

TION TEST 2555 99.91 
V7. FR RBAQTION 2596 92:95 
18. STAINED SEDIMENT aT 100.00 

There were twelve additional examinations which were 

not ordered during the period covered. As shown by Table 6, 

the first twc tests constitute 96.69 per cent of the total 

tests ordered but only 6.6 per cent of all possible tests.



  

TABIE 7 

PERCENTAGE OF INDIVIDUAL EXAMINATIONS FOR 
EROLOGY AS COMPARED TO THE CUMULATIVE 

TOTAL FOR SEROLOGY 

  

  

  

  

    

Cumulative Cumulative 
Test Total Percentage 

1. RHEUMATOID ARTHRITIS 78 25.07 
2. VIRL-QUALITATIVE AND 

QUANTITATIVE 156 46,15 
3. VIRIL~SPINAL FLUID 209 84.58% 
4. (REACTIVE PROTEIN 246 t2.18 
5. AGGLUTINATIONS FEBRILE 

ROUTINE 282 5%+43 
6. ANTI-NUCLEAR ANTIBODY 302 89.34 
7. MONO SLIDE TEST 2%2 2.30 
8. COLD AGGLUTINIS 2 94.97 
9. HETERCPHIIE-PRESUMPTIVE | 

AND DIFFERENTIAL 329 : $7.35 
10. ANTI-STREPTOLUSIN 3354 08.81 
11. AGGLUTINATIONS FEBRILE 

INDIVIDUAL 3%6 99.40 
12. STAT ADDITIONAL CHARGE 338 1006.00       

There was one additional examination which was not 

ordered during the period covered. As shown by Table 7, the 

First five tests constitute 83.43 per cent of the total 

ordered but only 38 per cent of all possible tests. Serology 

constituted 2.22 per cent of all laboratory examinations 

ordered during the period covered.



TABLE 8 

PERCENTAGE OF INDIVIDUAL EXAMINATIONS FOR 
BACTERIOLOGY AS COMPARED TO THE 

CUMULATIVE TOTAL FOR BACTERIOLOGY 

    

  

  

Cumulative Cumulative 
Test Total Percentage 

1. CULTURE~-EXCLUDING 

SMEAR~-ROUTINE 47% BS .27 
2. GRAM STAIN : 860 69.80 

Be BENSIBIVITY TEST-DISC 
METHOD 997 80.92 

4, A0TDH FAST STAIN 1070 86.85 

5. CULTURE-EXCLUDING 
SMBAR-AGID FAST 1142 92.69 

6. COLONY COUNT 1166 ' 94.64 
T. CULTURE~EXCLUDING 

SMEAR-FUNGUS 1188 96.42 
8. S8SENSITIVITY-DISC METHOD 1203 97.64 

¢. CULTURE-~INCLUDING 
SMEAR-ROUTINE 1209 98.13 

10. EBRONCHOSCOFRIC STUDIES 1235 98.62 
11. QYSTOSCOTIC-TACH TURE 1218 98.86 
12. 8S700L CULTURE-E. COLI 1221 99.10 
13.  DIRROCY SENSITIVITY 1223 99.26 
14. INDIA INK PREPARATION 1225 99.43 
15.  SENSITIVITY-DISC METHOD 227 29.59 
16. TUROSCREEN 1229 99.75 
17. VIRUS STUDIES 1231 99.91 
18. SENSITIVITY-DISC METHOD A355 100.00       

There were three additional examinations which were 

not ordered during the period covered. As shown by Table 8, 

irst five tests constitute 92.69 per cent of the total Hh
 

the 

ordered, but comprise only 33 per cent of all possible tests. 

Bacteriology constitutes 8.1 per cent of all laboratory  



examinations ordered during the period covered. There are 

fourteen additional examinations which were not ordered 

during the period covered. As shown by Table 9, p. 30, 

the first seven tests constitute 85.62 per cent of the 

total ordered and only 17.8 per cent of all possible tests. 

Hematology constitutes 34.37 per cent of all laboratory 

examinations ordered during the period covered. 

There were 47 additional examinations which were 

not ordered during the period covered. As shown by Table 10, 

the first 18 tests constitute 80.41 per cent of the total 

tests ordered and 13.3 per cent of all possible testis. 

Chemistry constituted 34.57 per cent of all clinical 

laboratory tests ordered during the period studied. 

2
 The analysis of radiological data demonstrates th ( 

10.32 per cent of all possible tests comprises 80.85 per 

cent of all examinations ordered. In addition, sufficient 

vatienta scheduled for radiological examinaticns only should 

be available for the first one or two hours each morning as 

the data indicate that 50 per cent of 21) patients scheduled 

for radiological examination will be in this category. 

Subsequent completion of clinical laboratory tests should 

release the remaining patients. The data indicate that a 

combination of clinical laboratory services, comprised of 

37 individual tests, will provide 80 per cent or greater of 

all clinical lsboratory tests ordered. 7 

   



  

TABIE 9 

PERCENTAGE OF INDIVIDUAL EXAMINATIONS FOR 
HEMATOLOGY AS COMPARED TO THE 
CUMULATIVE TOTAL FOR HEMATOLOGY 

  

  

  

  

    

Cumulative Cumulative 
Test Total Percentage 

1. COMPLETE BLOOD COUNT- 
RCUTINE~-ADMITTING 1288 24.64 

2. ROUPIN® BLOOD COUNT 2501 25.00 
3. PROTHROMBIN TIME 5484 66.66 
4. HEMOGLOBIN 2873 54.35 
5. HEMATOCRIT-MICRO 4231 80.96 
6. STAT-ADDITIONAL CHARGE 4475 85.62 
7. SEDIVENTATION RATE 4691 89.76 
8, LE CELL PREPARATION 4814 92.11 
9. COAGULATION TIME-LEE WHITE 4933 94.39 

10. JRETICUIOCYTE COUNT 4982 95.33 
11. COMPLETE BLOOD COUNT 5021 96.07 
12.  PLATZIEOT COURT 5055 96.72 

13, BLEEDING TIME-~DUKES 5086 97 .32 
14. VWHITE BLOOD CBLL COURT 5116 87.89 
15. PARTIAL THROMBOPLASTIN TIME 5136 98.27 
16. DIFFERENTIAL 5134 98.62 
17. BONE MARROW-ASSIST AND 

STAIN SMEAR ONLY 5165 8.83 
18. PERIPHERAL SMEAR TO 

PATHOLOGIST 5176 99.04 
19. COAGULATION TIME-SLIDE 5182 89.15 
20. RED BLOOD CELL. INDICES 5188 99.27 
21. RED BLOOD CELI COUNT 5194 99.48 
22. FIBRINOGEN-QUANTITATIVE 5199 99.48 
235. NASAL SMEAR 5204 93S .57 
24. COAGULOGRAM-COMPLETE 5208 99.65 
25. EOSINOPHIL COUNT Bele 99.73% 
26. BIEEDING TIiME-IVEYS 5215 95.78 
27.  CIOT. BEIRAOBRION 5218 99.84 
28. PROTHROMBIN~CONSUMPTION 

TIME 5220 95.88 
28. Silonite only 5222 99.92 
3C. ALKALINE PHOSPHATASE 

STAIN: 5223 99.94 
31. HEMATCCRIT-WINTROBE 5224 99.96 
32. MALARIA SMEAR 5225 99.98 
Roe RECATCIRICARION TIVE 5226 100.00 

  

 



  

TABLE 10 

PERCENTAGE OF INDIVIDUAL EXAMINATIONS FOR 
CHEMISTRY AS COMPARED TC THE CUMULATIVE 

TOTAL FOR CHEMISTRY 

  a 
  

Cumulative Cumulative 

  

   

  

    

Test Total Percentage 

1. SEQUENTIAL MULTIPIE 
ANATYSIS 823 15.66 

2. GLUCOSE--SERUM 1415 26.93 
3. POTASSIUM-~SERUM 1574 orig? 
4. UREA NITROGEN 2042 38.86 
5. SODIUM~-SERUM 2324 44.23 
6. SGAT 2584. £9.18 
7. IODINE-PROTEIN BOUND 2820 5% 6 
8. CHLORIDES-~SERUM 2032 57.70 
Gg. TLATIC DEHYDROGANASE Beal 51.68 

10. PHOSPHATASE~TROSTATIC ts 
ACID 3420 65.09 

11. CARBON DIOXIDE CONTENT and 68.15 
2. S0PT 2707 76,50 
i3. STAT-ADDITICONAL CHARGE 3812 Tes 
14, 7-3 UPTAKE 3910 14.43 
15. BILIRUBIN--DIRECT AND 

INDIRECT 205 76.0% | 
16. CEPHALIN FLOCULATION 4077 T59 
17. PROTEIN-ELECTROPHORESES 

SERUM 4159 19.15 
18. PROTEIN-TOTAL SERUM 422% 80.41 
19. PHOSPHATASE-AIKALINE 4.287 91.59 
20. URICA ACID-SERUM 4346 82.7% | 
2%. THIOL MIRBIDITY 4404 25.52 
22. CALCIUM~-SERUM 4458 87,28 | 
23. BROMSULFALEIN 4503 35.770 | 
24. IRON 4545 86,50 | 
25. AMYTLASE-SERUM 4586 87.28 
26. COPPER-SERUM 4622 87.97 
27. TPHOSPHORUS-SERUM 4658 885.65 
28. GLUCOSE~SPINAL FLUID 4693 89.32 
29. ROUTINE CHEMISTRY 4727 89.96 
30. CHOLESTEROL 4761 90.61 
31. GLUCOSE TOLERANCE-3 HOUR 4795 91.2 
2. INOW TINDING CAPACITY 4829 91.89 
33. CREATININE SERUM 4859 02.48 
TE, T=mRasniD 4889 93.05
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TABLE 10--Continued 

  

  

    

  

    

Cumulative Cumulative 
Test Total Percentage 

35. ACID PHOSPHOROUS 49515 93.54 
36. A/G RATIC 4939 94.,00 
37. TOTAL SERUM PROTEIN 4963 94.46 
28, BILIRUBIN-MICRO 4986 94.89 
29. BLOOD VOLUME 5009 05.33% 
40. GLUCOSE TOLERANCE-4 HOUR 5029 95.71 
41. GLUCOSE TOLERANCE-S5 HOUR 5049 96.09 
42. I-133 UPTAKE 5067 96.44 
4%, VANILLYL MANDELIC ACID 5084 96.76 
44. QUALITATIVE SPINAL FLUID 5100 97.06 
45. BIOOD GAS STUDIES 5114 07.33 
46. SWEAT TEST 5128 97.60 
47. CREATININE-SERUM 5141 97.84 
48, SPINAL FIUID-CHIORIDE 5151 98.0% 
49. PH 5161 98,22 
50. IQTERUS INDEX 5168 98.36 
51. LIPIDS-FRACTIONAL 5174 98.47 
52. CREATININE CLEARANCE 5179 88.57 
53. SALICYLATE LREVEL-URINE 5184 98,66 
54. TRIGLYCERIDE 5189 98.76 
55. 17-EKBETOSTERIOD 519% 98.8% 
56. SERUM ACETONE 5197 98.91 
57. ALDOTASE 5201 98.99 
58, LIPASE 5205 99.06 
59. AMMONIA 5208 99.12 
60. SHILLING WITH INTRINSIC 

FACTOR 5211 99.18 
61. T-4 FREE BIO 5214 99.25% 
62. XYIOSE ABSORPTION STUDY 5217 99.29 
63. 17-0H CORTICOSTERIODS- 

17 KGS 5220 29.35 
64. URINE-CALCIUM 5222 99.36 
65. CREATININE URINE 5224 99.42 
66. ESTROGEN] 5226 99.46 
67. LIPIDS SERUM 5228 99.50 
68. NON-PROTEIN NITROGEN 5234 99.54 
69. T-4 BY COLUMN 5232 99.58 
70. UREA CLEARANCE 5234 99.60 
71. 17 KETOSTERIODS~-URINE 5236 99.64 
72. 17-0H CORTICOSTERIODS-UR 5238 99.68 
T5.0 143003 ONE 5239 99.71 
74. TBRARBITURATES 5240 99.73 
75. BROMIDE 5241 99.75
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TABLE 10--Continued 

  

  

  

    
Cumulative Cumulative 

Test Total Percentage 

76. CATECHOLAMINES 5242 99.77 
77. URINE CREATINE 5243 99.79 
78. FOLLICULE STIMULATING : 

HORMONE 5244 99.51 
79. GLUCOSE TOLERANCE-6 HOUR 5245 29.83 
80. HEAVY METALS 5246 99.85 
81. MAGNESIUM 5247 95.57 
82. PROTEIN ELECTROPHORESIS 

SCAN 5248 $2.59 
8%. TPROTEIN ELECTROPHCRESIS~ 

URINE 5249 20.9% 
84. URINE SODIUM 5250 99.93% 
85. URINE SUGAR CHROMATOGRAPHY 5251 99.95 
86. THYROXINE BINDING | 

GLOBULIN 5252 92.97 | 
87. QUALITATIVE 5-HTAA ; ; | 

SEROTONEN 5253 00.30 | 
88, QUANTITATIVE 5-HIAA 

SEROTONEN 5254 100.00     
  

Improvements to the Present Network 

The ever-familiar problem of getting various disci- 

plines to work together requires similarity of goals. The 

Comptroller discussed the hospital's goal of initiating a 

hospital information system designed to meet the needs of 

Mobile Infirmary. The equipment to be used in this system, 

in addition to the presently installed computer, is the 

OBO Dats ry
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S System and Visual Display Terminals 

mentioned in "Factors Bearing on the Problem." The auto- 

o 
nation of the communication and coordination network
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between the departments of Ipdtereny and clinical laboratory 

offers the advantage of relating departments with relatively 

CQ simple programs . These can be integrated into more sophisti- 

cated programs whenever the needs arise. After considering 

the present network and itn weaknesses and the need to 

reduce handling of request forms, the writer suggests the 

following improvements. These improvements can be cate- 

gorized into three phases: DPase i--immediate improvements—-— 

those that would require less than six months to accomplish; 

Phase 2--medium-range improvements--those that would reguire 

up tc one year fo accomplish; and Phase 3--long-range 

improvenents~-those that would require greater than one year 

to accomplish. 

Phase {--immediate improvements 
    

Within the nursing unit component of the network, 

the nurse could follow her same routine as described in 

"Nursing Units," with the exception that she would no longer 

be required to prepare separate lists of patients scheduled 

for X-ray and clinical laboratory tests. The request forms 

of clinical laboratory services could be redesigned, using 

the data given in "Clinical Iaboraiory," to determine which 

: tests should be indicated on each request. All tests not 

indicated on the forms, regardless of the service, could be 

[5]
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NAME : DETERMINATION REQUESTEL: 

Docror 

| 
ADDRESS | 
ir O. P. 

CLINICAL DATA: 

CoLLECTED Ry: 

Dare 

RESULTS: 

{ 
eZ 1] Cho a TT TTT re ein = renin 

> fe Ros Fame. 200108 MISCELLANEOUS, 
i 

FIGURE 2--MISCELLANEOUS REQUEST FORM   
Upon receipt of requests, both the department of 

radiology and the clinical laboratory would follow similar 

routines. Each department wculd enter any procedural- 

billing codes not automatically indicated and forwarded the 

encoded copies to data processing prior to 2 A.M. each morn- 

ing. This could permit a reduction in handling by depart- 

mental personnel for two reasons. First, only one form 

requires enceding by departmental personnel; and, second, 

information from "Statistical Data! indicates that the 

miscellaneous form would be used less than 20 per cent of 

the time for crdering tests. 

Data processing would prepare four computer-composed 

lists with the following information: 

 



examinations. The patients could be arranged sequentially 

26 

1. A list of all patients scheduled only for X-ray 

by floov, nursing wit, and room number. - In addition to 

sequential patient identification within the nursing unit, 

the tests ordered for that patient could be identified. 

2. A list of all patients scheduled cnly for 

clinical laboratory test. Information SesuiTnents for 

this list ar MD identical to those above with the exception 

that clinical laboratory tests would be identified. 

3. A list of patients with multiple scheduling. 

This list not only could combine lists 1 and 2 information   
requirements but could also indicate patient release times,   
wsing the current time criteria. IT. desired, any patient 

scheduled with incompatible test could be indicated. 

4. A list of patients within one of the four radio- 

logical examination categories. This list would require 

only the patient's identification, sequential arrangement by 

floor, nursing unit and room, and release times, 

These various lists would benefit communication and 

coordination in that identical information would be avail- 

able on patients common to both departments. An initial 

benefit to the clinical laboratory would also be that the 

specimen collectors can use these lists, rather than indi- 

vidual requests, tc make rounds and give priority to patients 

with multiple 
i wn cheduling. Purthermore, the clinical labora- 

tory could assume the responsibility for informing the 
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department of radiology whenever release times will not be 
<0 

= 

met. A flow chart showing how these improvements would 

change the network can be seen in Figure 3. 

Phase 2--medium-~-range improvements 
  

Initiation of this phase of improvements could be 

upon installation of the 1080 Data Collection System 

referred to in "Factors Bearing on the Problem." This 

system permits connection of clinical laboratory equipment 

directly to the computer to produce listings of individual 

test results. At this time, considersztion could be given 

$0 re-examining inter- and intradepartmental priorities and 

adding other patient-related departments to the lists 

hase 1 improvements. These suggestions would 

allow centralized scheduling as discussed in "Review of the 

Literature." 

Phase 3--long-range improvements 

The final phase of improvements suggested for 

improving interdepartmental communication and coordination 

would be upon the installation of the 2260 Visual Display 

Terminals in the nursing units. As these terminals by-pass 

a
 all service departments, such as radiology and clinica 

laboratory, the nurse czn be provided direct access to the 

computer. (Combining centralized scheduling with this direct 

access will provide the basis for a hospital information 

system meeting the needs of Mobile Infirmary.   
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FIGURE 3 FLOW CHART SHOWING IMPROVEMENTS--GONTINUED 
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Summary 

+3
 wo distinct but interrelated problem areas were 

identified. The first was the unidirectional communication 

and coordination which had developed because priority for 

patient scheduling had been given to clinical laboratory. 

Within the first area, two facts became evident: (1) the 

radiology department did not desl directly with clinical 

laboratory in determining if a patient was free to be seen 

by radiology, but instead the department dealt with the 

ry 3 nurse cn the nursing unit; and (2) the nurse relied upon 
7 

the deletion of z patient's name by the laboratory specimen | 

collector for verification of completion of laboraiory 

requirements. The second problen aren was in- the handling 

of request forms. Through observation the investigator 

ished that the greater contributor 4¢ handling was 

that laboratory personnel had to manually encode each and 

every request with the proper procedural-billing code 

before date processing could bill the patient for test 99}
 

performed. The lesser contributor was the time required to 

nie laboratory requests as well as match X-ray 

for annotation of patient release 

- Improvements as determined by the writer that could 

immediately improve the communication and the coordination 

batwesn depariments and, at the same time, fulfill the 

ap TATE De PP TAT A criteria, were as follows:
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1. Remove the nurse from the interdeparimental 

communications network by having laboratory assume its 

rightful responsibility for notifying radiology when 

patient release times will not be met. 

2. Remove the requirement for deletion of =z 

patient's name as the verifier of completion of laboratory 

requirements. 

3. Utilize the computer to determine what depart- 

ment or departments will have demands on the patient and fo 

a print lists indicating the test or tests to be performed on 

each patient. 

4. Redesign the request forms, especially those of 

clinical laboratory. A determination made of the percentage 

of individual tests of each laboratory service--hematology, 

parisitology, chemistry, and the like--proved that approxi- 

mately 20 per cent of the individual tests possible composed 

8C per cent or greater of all requests. Additionally, only 

one form would be necessary for ordering the remaining 80 

per cent of all possible tests. Reduction in handling would 

be accomplished by having the form automatically indicate 

the proper procedural-billing codes on the preprinted forms. 

Thus, handling would be reduced to only one form 

Furthermore, two additional phases were greta in 

gene al terms Tor improving interdepartmental coordination 

and communication. These phases were based on the conce pt 

of centralized scheduling and that, eventually, a total o
q



  

{ hospital information system will be evolved for Mobile 

Infirmary, Mobile, Alabama.



  

CHAPTER 111 

CONCLUSIONS AND RECCMMENDATIONS 

The investigator has concluded that: 

le. Within the resources of Mobile Infivmery, Mobile, 

Alabama, the suggested improvements will better communice- 

tion and coordination between the departments of radiclogy 

and clinical laboratory. 

2. The use of automation techniques is the most 

efficient method for providing this improvement. 

ndations 

  

To aseist the administrator in improving the inter 

departmental communication and coordination network, the 

following are recommended: 

radiology and clinical 

F 3. That the miscellaneous form, az shown in Figur 

2, be used for ordering tests not already indicate 3 orn other 

43 
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clinical laboratory forms. 

4. That the computer-produced listings be 

initiated. 

5. That approximately one year after ths inlitig-w 

tion of Phase 1 improvements, another study be conducted 

further define the improvements suggested for Phases 2 and 

Ze
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FREQUENCY OF LABORATORY TESTS AND X-RAYS 

The following illustrations show the numbers of patients for whom were done the 
various types of laboratory procedures and diagnostic x-rays which are recorded 
on the PAS Case Abstract 

A total of 131,938 hospital discharges were included in a sample of PAS hos- 
rie subsample each from medium-small hospitals (mostly discharging 

between 5,000 and 10,000 patients a year), medium-large hospitals (mostly 
10,000-15,000 patients a year) and large hospitals (mostly over 15,000 patients 
a year). The sample was chosen simply by selecting from the PAS files, magnetic 
tapes contain ing convenient groupings of hospitals. No known bias in the sub- 
Sanploses was introduced by the method of selection. All hospitals are nonfederal 
short-stay general hospitals. The patients included are those discharged in the 
period 110 yDie ecember 1962, except delivery patients and births. 

It should be borne in mind that the number of tests (or x-rays) is as recorded in 
PAS data: any one kind of test (or x-ray) can be recorded only once for any one 
patient. Furthermore the same test repeated, except for admission and repeat 
urinalysis, can not be recorded again. For example, a patient with three pro- 
thrombin-time te a would be counted only once in Illustration 4 under ‘‘Pro- 
thrombin Time’ (Column 8). 

Of ccurse, the frequencies for an individual hospital may depart widely from the 
subsample averages. For an extreme example, Illustration 3 shows that serologic 
tests for syphilis were done for 48.5% of the patients from the medium-large 
hospitals fen together, whereas the rates for the individual hospitals in this 

group range from 1.8% to 95.8%. 

(&) 1944 Commicsion on Professioncd and Hospital Activities, fac. 
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Tota! Percent of Variety of 

Hlusiration 1 

HEMATOLOGY 

All Patients Except Deliveries and Births 

July-December 1962 

Percent of Patients with Specified Kind of Test 
  

Bleeding, Red Cells 

  

  

        

    

  

      

  

  
    

  

: 3 Hemo- White Sedimenta- Platelet Red Cell Bone 
Hospitals font Patients with Hematology Tests i : 2 id ad ; s ; i ; 

2: Patients Hematology Pa Patientt Coag. Time (Count or HCT) globin Cells tion Rate Reticulocyts Abnormality Marrow 

3 (1) (2) (3) % (5) (6) 0) (8) 9) (10) an 

iri 28.908 5 2.94 8. 89.4 8.5 90.8 14.0 13 02 03 

Rind 45.707 9.3 2.9 15 %.2 a9 8.9 165 29 15 07 
Large 

8 Large 54.343 95.8 3.08 8.7 #n.} 94.5 92.6 13.4 31 0.7 0.3 

Tota! 131.958 5.7 2.9% 6.1 90.0 91.5 90.1 14.7 26 0.9 0.7 

1 Per-patient average number of kinds of hematology tests marked on the PAS Case Abstract. 

2A patient recorded as receiving a complete binod count is here tizated as having a red cell count, a hemoglobin determination and a white cell count. 

Hlustration 2 

URINALYS!S 

All Patients Except Deliveries and Births 

July-December 1962 

Pe:cent of Patients with Specified Kind of Test! 

a Total Admission Bile, Kidney Hor- Caleium, 

floss Patients Urinalysis? Urobilinogen Function monies Other Mineral 

ty (2) 3) (% (5) (5) 

12 Medium- 7 A 3 33 
Small 28,908 39.9 8.2 0.3 23 0.3 

12 Medium- i 2 
42,70 1 A Laige 2,701 93.3 0.6 1.0 13 0.5 

8 Large 54,343 $3.2 0.5 11 2.0 0.1 

Total 131,95¢ 92.5 0.5 0.9 19 0.3 

“Routine Urinalysis Dene Later” is not tabulated because some cf the hospitals acknow!adge iaving under-reported this test. However, median percents for this test are as faliows: 
12 Medium-Smai! Hospitals ~ 1.5%; 12 Mecium-Large Hospitais ~ 13.8%; 8 Large Hospitals - 11.2%. Because of the under-reporting, these figures may he smaller than the tie medians. 

| 2A patient coded as having sugar-positive or albumin-positive uiine in his “admission urinalysis” is here treated as having an admission urinalysis, vihether or not his PAS Case 
{ Abstract was checked for "admission urinalysis done.” 
| 

fHustraticn 3 

SEROLOGY 

All Patients Except Deliveriss end Buths 

Juiv-Docember 1952 

: Percent of Patients with Specified Kind of Test 

Ersnitzls Tetal hg Seriogic Test Cross. Special Human Bacterial C-reactive Rheumatoia Blgod Hatero- 

2 Patients DS For Sypiilis match Antibodies Antitodias Protein Factors lodine phile 
o “er 

(2) {3} (4) 5) (6) Mn 8 9) (10) 

a 28.508 %.0 #0 108 04 06 05 05 22 05 
Smali 

life 18.707 5.2 2s 12.7 22 19 13 10 36 Ll 
| Large 

# Laige 54.343 45.8 M4 11.2 2.1 23 16 10 35 1.1 

Total 131.958 45.7 385 17 2.0 13 1.3 0.9 3.2 1.0 

; y ™ 
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. Mustration 4 

  

      
  

CHEMISTRY 

“-~ Ali Patients Except Deliveries and Births 

& ; July-December 1952 

Percent of Patients with Specified Kind of Test 
a eva 

Hospitals Total gana ry oe Test for Electio- litrogen Liver Prothrombin ~~ Pro- Cholesterol, Amylase, Electrophoresis, 
2 Patients nits gl ay ue Bloed Sugar iytes Derivatives Function Time teins Lipids Transaminase Chromatography 

) (2 3) 4 {9 (6) (7) (8) (9) (10) {an (12) 

12Medium- 9g 40g 44 1.03 33 6. 20.2 12.4 65 46 48 69 09 
Smail 

12 Medium- - 7 3 1 i x iE 
Laige 48,707 4.2 1.28 31 140 34.2 11.3 9.5 18 88 9.3 1.4 

2 Large 54,343 41.8 1.40 3.3 153.8 365.6 12.6 10.9 86 9.1 10.4 2.5 

Total 131,958 45.7 1.28 2.7 124 343 12.3 3.5 15 8.1 92 17 

! Per-patient average number of kinds of biood chemistry tests marked on the PAS Case Abstract. 

Illustration 5 

MISCELLANEOUS LABORATORY TESTS 

Ali Patients Except Deliveries and Births 

July-December 1962 

Peicent of Patients with Specified Kind of Test 
  

  
    
  

    

  

  

Hosuitals Total Bacterial Cul Antidiotic Spina! Gastric: Stool, for Steol: Ova, Toxi- Other 

Patients Smear ture Sensitivity Fluid Chemical, Bieod Blood Parasites cology Body Fluids 

BH @ 3) (4) (8) (6) (7 (8) 9) (10) 

12 Medium- 9 q a Small 28,908 23 14.1 99 in 0.8 35 19 0.0 0.2 

Js 48,707 93 23 14.0 35 14 5.4 21 0.2 07 
Large : 

3 Large 54,343 10.1 19.0 11.8 41 1.3 3 1.4 0.2 0.5 

Totai 131,338 8.3 15.9 121 34 13 43 17 0.2 0.5 

illustration 6 

MISCELLANEOUS LARORATORY TESTS-il 

All Patients Except Deliveries and Births 

July-Decenber 1952 

Percent of Patients with Snecified Kind of Test 

a Tota! Pulmonary 5 Papanic- Radioactive Frozen 
Hospitals Patients Bun Function EKG EEE olaou Traceis Section 

(1; (2) 3) (4) (5) (6) ™ (8) 

Jae de 28.908 0 ol 82 i) 12 03 0l 
mall : 

12 Medium- Si 2 4 i 
Laige 48,707 1.3 0.6 2%.4 23 2 1.8 0.9 

|  8iarge 54,743 2.0 0.5 a3 38 35 26 Ll 

Tota! 131,958 i 0.4 5.0 2.8 22 1.8 0.8 

J



EEE 

Hiustration 7 

All Patients Except Deliverizs and Births 

July-December 19 

- 

X-RAYS 

   52 

Percant of Patients with Specified Kind of X-ray 
  

Percent of Variety of 

  

  
  

  

    

  

Hospitals Hit Patients Yorays Sy : Bu ; Sis): Pigerie Hh Uro- Gl xu & i Pleural and Peritoaeal 

3 With Yay Per Patieal! Chest espiratory ela! Including GB genital vascular CNS Spaces Soft Tissue Cavities NOS 

(1) @y 6) 4 @ (5) ™ 6) (9) 10) (11) (12) 

12 Medium- n a ri : 
small 28,908 50.0 928 %.1 17.7 15.4 15.2 8.4 0.4 1.7 0.2 2.6 

dedium- - oe 6,707 60.3 0.92 %3 18. 75 15.1 103 0. al 0.4 5.2 

8 Large 54,343 56.7 0.24 14.0 28.5 19.7 17.4 10.4 27 16 0.2 43 

Total 131,958 53.3 0.95 20.8 a3 18.0 16.4 102 13 2.2 0.3 43 

12 Medium-Small Hospitals: 

12 Medium-Large Hospitals: 

& Large Hospitals: 

  

This study is a by-product of a computer tabulation done by the Commission on Professional and Hospital Activities for the Stanford Research 

lustitute, Menlo Park, Califurnia. 

i Per-patient aveiage number of kinds of X-rays marked on the PAS Case Abstract. 

Hospitals Included in This Study 

Defiance, Defiance, Ohio 

Griffin, Derby, Connecticut 

Memorial, Mattoon, Illinois 

Memorial, Owosso, Michigan 

Wercy, Aubum, New York 

Methodist, Madison, Wisconsin 

Miriam, P: 

  

vidence, Rhode Island 

Presbyterian, San Juan, Puerto Rico 

St. Josept’s, Reading, Pennsylvania 

St. Luke’s, Marquette, Michigan 

Scripps Menorial, La Jolla, California 

Sisters?, Waterville, Maine 

Emory University, 
er, Meadowbrook, Pennsylvania 

  

Holy Redee 

Atlanta, Georgia 

Hpital Général St-Vincent-De-Paul, Snerbrocke, Quebec 

" 

  

a General, Marion, Indiana 

Mary Fletcher, Burlington, Vermont 

Middlesex General, New Brunswick, New Jersey 

Mount Sinai, Chicago, Illincis 

Parkview Episcopal, Pueblo, Colorado 

Roger Williams General, Providence, Rhode Island 

St. Joseph's, Victoria, British Columbia 

Bsthlehem, Pennsylvania St. Luke’ 

  

Springfield City, Springfield, Ohio 

Akron City, Akron, Ohio 

Community, Indianapolis, Indiana 

    
Miami Vail 

Misericordi 

y, Dayton, Ohio 

, Philadelphia, Pennsylvania 

Mount Carmel, Columbus, Ohio 

St, Francis, Peoria, Illinois 

St. Margaret, Hammond, Indiana 

St. Macy's, Waterbury, Connecticut 

ast” 

Se” 

or   
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BETWEEN THE DEPARTMENTS OF RADIOLOGY AND CLINICAL LABORATORY 
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ABSTRACT 

The purpose of this study was to improve communica- - 

tion oy coordination between the departments of radiology 

and alinioat Telvore tory of Mobile Infirmary, Mobile, 

Alabamz. 

Two distinct problen pues were studied by the 

investigator. First, "What are the improvements to the net- 

work that could be effected?” and second, "What can be done 

to reduce the handling of request forms?" 

The methodology used in conducting this study vas 

the same for both problems: current health care literature 

was reviewed, and personal observation of the present net- 

work was. conducted. 

With regard to the first pide, a flow chart was 

ancplified by discussion of the components contributing to . 

the network. The second problem was resolved by recommend-~ 

ing redesign of the request forms to reduce handling. 
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