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,:r~ S~ECI~I. ABSTRACT

The Air Force Clinical Laboratory Automation System

(AFCLAS) is a medical information system that was installed

in the clinical laboratories of two U.S. Air Force medical

centers. This two-volume report presents the findings of an

evaluation of the impacts of installing AFCLAS at the USAF

Medical Center, Wright-Patterson AFB. The goal of AFCLAS is

to improve the operation and management of clinical labora-

tories , thereby enhancing the contribution of the laboratories

to quality patient care.

The evaluation plan was developed by identifying 58

potential impacts of introducing AFCLAS in place of the

existing manual information system. Subjects addressed by

the hypotheses included clerical tasks inside and outside the

clinical laboratory; completeness of the medical records;

time for processing laboratory test requests; and acceptance

by, or satisfaction of , various personnel and patient groups.

Data were collected at two different times—the first , period

X , was before AFCLAS was installed , and the second , period Y,

was after AFCLAS was operational. The evaluation included a

cost-benefit analysis to determine the net cost of AFCLAS as

well as an analysis of the nondollar benefits of AFCLAS.

The cost—benefit analysis showed that the expected cost

of operating a clinical laboratory using AFCLAS was $382 ,123

more per year than the cost of operating a clinical laboratory

using the previous manual system . The one—time installation

cost of AFCLAS was an additional $91 ,631. The nondollar

benefits of AFCLAS are: probable improvement in patient care,

provision of cumulative reports , improved legibility of

reports , easy retrieval of test results , additional infor-

mation on reports , and improved report format.

iii

~~~~~~~~~~~~~~~~~~



I 

~~~~~~~~~~ - ~~~~~~~~~~~ 

-

~
--- . .-

~
- — . - 

_______  —.~
i-
~-

ACKNOWLEDGEMENTS

The authors would like to take this opportunity to thank
Dr. (Col.) John J. Halki, Commander , USAF Medical Center,
Wright—Patterson AFB, as well as his entire staff, for their

outstanding cooperation during the design and data collection
portions of this study . Dr.(Col.) Joseph A. Neal, Chairman ,

Department of Pathology , and his staff deserve special thanks

for their enthusiastic support throughout the study.

Lt.Col. Melvin B. Dobbs, Directorate of Medical Plans and
Resources , and Dr. (Lt.Col.) Rudolf G. Bickel and Lt.Col. Nedd

D. Mockler , Office of the Assistant Secretary of Defense (Health
Affairs), Tn -Service Medical Information System (TRIMIS) Program

Office , significantly contributed to the design of the evaluation

plan.

The authors are grateful to the members of the Air Force

Management Engineering Teams for their invaluable contribution

to the evaluation . Capt. Aubrey F. Hunt, Chief , Management

Engineering Team , Andrews Air Force Base, served as the data

collection team chief for the Air Force and coordinated the

data collection at both the USAF Medical Center, Wright—

Patterson AFE , and Malcolm Grow USAF Medical Center, Andrews

AFBO Capt. Gerald R. Riley, Wright—Patterson Management

Engineering Team, served as the project officer at Wright—

Patterson AFB , provided consultative assistance to ANSER in

the study design , and managed and participated in the data

collection effort. Capt. Riley was ably assisted in the data

collection by Lt. Thomas R. Porter and SSgt. Gary Clark.

The staff members of Analytic Services Inc . who contrib-

uted to the research and publication of this document are

too numerous to list completely; however , the work of several

deserves special thanks. Richard F. Corn , while not appearing

as an author , made a noteworthy contribution to the research.

1 c j~ni~~ p~~ ~
IQT FL~J~D

a- -L ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~
. 



Miss Francine P. Shorter also contributed to the results

presented herein by her diligent efforts in computer program-

ming and data reduction. Eileen P. Neely assisted consider-

ably in the review of the document. The work of members of

the ANSER Publications Department significantly improved the
clarity of the text and the presentation of the tables.

Finally, the authors thank Kitty Salazar for coordinating

all of the typing and also for typing large portions of this

document during several revisions.

vi



TABLE OF CONTENTS

Page

I . INTRODUCTION 1

II. STATISTICAL STUDIES 7

A. Frequency of Telephone Inquiries B

B. Duration of Telephone Inquiries 10

C. Reception Desk Service Time 11

D. Laboratory Service Time 12

E. Completeness of the Medical Record 14

F. Turnaround Time 20

G. Errors in Outpatient Test Request Slips. . .  25

III. DOLLAR BENEFITS AND COSTS OF ACTIVITIES TIME
STUD I ED 2 9

A. Time Studies 29

B. Conversion of Activity Time to Net Time For
Each Personnel Category 30

b
C. Personnel Cost Rates 42

D. Net Cost for Tasks Time Studied 43

IV. RECEPTIONIST AND COMPUTER-RELATED TASKS 47

A. AFCLAS System Manager 47

B. Data Base Maintenance and Routine
Administration 47

C. Computer Room Staff 48

D. Reception Personnel 48

vii  

-
~~~~~

.-- 
~~

- -
~~ 

—‘
~~~~~~ ~~~~~~~~~~~~~~~~



- ‘ ‘— — — -- —.---- , ‘,-- - ———— -~~,.-——--—--.-,—.,. - .-. ~-.---- . _-_---w-v_ ‘ - -. —

TABLE OF CONTENTS (Cont.)

Page

V. SUMMARY OF DOLLAR BENEFITS AND COSTS 5].

A. Hardware Charges 5].

B. Software Charges 5].

C. Paper Forms and Computer Supplies 52

D. Electric Power 53

E. One—Time Cost 53

F. Summary of Dollar Benefits and Costs 54

VI. ACCEPTANCE , SATISFACTION, AND IMPROVEMENTS TO
AFCLAS SUGGESTED BY HOSPITAL STAFF 55

A. Physicians 56

B. Registered Nurses 80

C. Laboratory Staff 83

D. Patients 93

E. Outpatient Medical Records Staff 95

F. Admissions and Dispositions Staff 100

VII. NONDOLLAR BENEFITS 105

APPENDIX A—Definitions 109

APPENDIX B—Data and Analysis for Deriving
Workload Constants 115

APPENDIX C—Summary of the Time Studies Data
Collected by the Management
Engineering Team at Wright—
Patterson AFB 116

APPENDIX D—Statistical Data from Questionnaires . . . 223

viii

—~~~~~ - - — - ‘ — - ~~~~~ ~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~ 



— .. ~~~~~ .—‘ ~— ~~~~~~~ — —“-. ~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~ ~~~

‘

TABLE OF CONTENTS (Cont.)

Page
APPENDIX E—Survey Questionnaires 245

APPENDIX F—Data Collection Forms 267

APPENDIX G—Sunimarization of Hypotheses 289

APPENDIX H—Total Yearly Cost of Electricity . . . . 307

APPENDIX I—Nondollar Benefits as Assessed from
Physician Questionnaires 315

APPENDIX J—Statistical Tests 319

APPENDIX K—Some Observations on Lessons Learned
During the Evaluation of AFCLAS 327

ix

~

- ‘ - .  - -  
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~

--— 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~



~
--

~
- . .- .‘

~
---- 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
—

~~~~~
- —

~~~~~~~

- -

LIST OF TABLES

Page
II — 1. Frequency of Inquiry Calls at

Reception Desk. .  . . . . . 9

II — 2. Percentage of Missing Outpatient
Laboratory Reports 16

II - 3. Time for Outpatient Laboratory
Reports to Reach OMR 18

II — 4. Turnaround Times for Routine
Laboratory Requests - Inpatients. . . . 22

II — 5. Turnaround Times for Routine
Laboratory Requests - Outpatients . . . 23

II — 6. Turnaround Times for Stat Laboratory
Requests 24

II — 7. Change in Error Rates by Category . . . . 28

III — 1. Frequencies Used For Calculating
Total Activity Times.  . . . . . .  32

III — 2. Results of Time Studies 33

III - 3. Summary of Personnel Workhours per
Quarter for Tasks Time Studied 41

III — 4. Personnel Cost Rates 42

III — 5. Personnel Cost of Tasks Time Studied . . . 44

IV - 1. Additional Personnel Cost for
Receptionists and Computer—Related
Tasks . . . . . . . 49

xi

1
____ FA~~ NOT fl~J~~D



LIST OF TABLES (Cont.)

Page

VI - 1. Number of Responses on Effect of
AFCLAS Upon Patient Care by
Cate.jory. Respondents Who
Perceived Positive Effects of
AFCLAS . . . . . . • • 60

VI — 2 . Number of Responses on E f f e c t  of
AFCLAS Upon Patient Care by
Category . Respondents Who Per-

~ ceived Negative Effects of AFCLAS . . • 61

VI - 3. Number of Responses to Question on
Improvements Due to AFCLAS, by
Category of Response and Category
of Respondent 65

VI - 4. Number of Responses to Question on
the Deterioration of the Laboratory
System as a Result of AFCLAS, by
Category of Response and Category
of Respondent . . . . . . . . . . . . . 67

VI - 5. Physicians ’ Initial and Subsequent
Reactions to AFCLAS , by Category
and Number of Responses in Each
Category . 71

VI - 6. Number of Responses to Question on
Progress of AFCLAS From Time of
Installation to Time of Interview ,
by Category of Response  71

VI - 7. Number of Responses to Question on
What Improvements in AFCLAS Would
Help You , by Category of Response -

Responses Related to Personnel 73

VI — 8. Number of Responses to Question on
What Improvements in AFCLAS Would
Help You , by Category of Response . . . 75

xi i  

- —- -- -- ~~
, - - - ~~~~~~~ -



LIST OF TABLES (Cont.)

Page

VI — 9. Physician Questionnaire *1 —
Periods X and Y 78

VI — 10. Physician Questionnaire #2 -
Periods X and Y 79

VI - 11. Categorization of Questions on
Physician ’s Questionnaire #1 81

VI — 12. Categorization of Questions on
Physician ’s Questionnaire ~~ 81

VI - 13. Positive Responses in Period Y by
Category of Question - Physician t s
Questionnaire #1 81

VI - 14. Positive Responses in Period Y by
Category of Question — Physician ’s
Questionnaire #2 81

VI — 15. Registered Nursing Questionnaire —
Periods X and Y  84

VI - 16. Responses to Laboratory Staff
Questionnaire #2 88

VI — 17. x 2 mst of Signif~cance of DifferenceBetween Period X ~nd Period Y forEach Quest ion . 90

VI — 18. Arithmetic Mean of Responses to
Patient Satisfaction Questionnaire . . . 96

VI - 19. Number of Responses to Question ,
“What Improvements in AFCLAS Would
Help Patient Records?” 98

xiii

_ _ _ _ _  _ _  ~~--



LIST OF TABLES (Cont.)

Page
VI - 20. Number of Responses to Question on

Relationship Between AFCLAS and
MAMS-R , by Category of Response . . . . 101

VI - 21. Number of Responses to Question on
Improvements to AFCLAS That
Would Help A&D. . . . . . . . . . . . . 102

VII - 1. Summary of Nondollar Benefits of
AFCLAS 106

B — 1. Chemistry , First Quarter 1975 ,
Period X . . . . . . . 119

B - 2 . St a t  Laboratory , First Quarter 1975,
Period X 121

B - 3. Hematology , First Quarter 1975,
Period X. . . .  122

B — 4. Bacteriology, First Quarter 1975,
Period X . . . . . 124

B — 5. Urinalysis , First Quarter 1975 ,
Period X . . . . 125

B — 6. Serology , First Quarter 1975 ,
Period X 126

B — 7 . Parasitology, First Quarter 1975,
Period X. . .  127

B — 8. Blood Bank , First Quarter 1975 ,
Period X . . . . . . 128

B — 9. Building 40, First Quarter 1975 ,
Period X . . . 129

xiv 

-- - - - -~~~ -~~~~~~~--- ----



LIST OF TABLES (Cont.)

Page
B — 10. Automated Chemistry , First Quarter

1976 , Period Y. . . . . . . . . . . . . 130

B - 11. Manual Chemistry , First Quarter
1976 , Period Y . . . . . . . . 132

B — 12. Immediate Response Laboratory
(Stat Laboratory), First Quarter
1976 , Period Y. . • • . . . . . . . . . 134

B - 13. Hematol~ ;y, First Quarter 1976 ,
Period Y.  136

B — 14. Bacteriology/Mycology, First Quarter
1976 , Period Y 138

B — 15. Urinalysis , First Quarter 1976 ,
Period Y . . . . . . 142

B — 16. Serology , First Quarter 1976 ,
Period Y. . . . . . . . . . . . . . . 144

B - 17. Parasitology/Virology , First Quarter
1976 , Period Y. . . . . . . . . . . . . 145

B - 18. Blood Bank , First Quarter 1976 ,
Period Y . . . . . . . 146

B - 19. Reference Lab (Specimens Shipped),
First Quarter 1976 , Period Y. . . . . . 147

B - 20. Cytology , First Quarter 1976,
Period Y. . . . . . . . . . . . . . . 148

B - 21. Summary of the Number of Tests
Requested . 149

xv



- - -~~~- .~~~~~~- -‘~~~~~~~- .-. —~~~~~~~~~~- -~~~

LIST OF TABLES (Cont.)

Page
B — 22. Request Slips . . . . . . 152

B - 23. Number of Computer Request Cards. . . . . 155

t B — 24. Laboratory Staff. . . . . . . . . . . . . 159

C - 1. Summary of Time Studies for
Evaluation of AFCLAS. . . . . . . . . . 168

C - 2. Category of Personnel Performing
Tasks That Were Time Studied . . . . . 173

C — 3. Calculations of Test Results. . . . . . 197

D - 1. Stati:tical Data From Physician ’s
Questionnaire Part 1. . . . .  .  . . 226

D — 2. Statistical Data From Physician ’s
Questionnaire Part 2. . . . .   . 232

D — 3. Statistical Data From the Nursing
Staff Questionnaire . . 237

D - 4. Statistical Data From Laboratory
Staff Questionnaire Part 1. .  .  . . 240

D - 5. Statistical Data From Laboratory
Staff Questionnaire Part 2. . . . . 241

D - 6~ Statistical Data From Patient
Questionnaire . . . . . . . . . . . .. 2 4 2

xvi 

-~~~~~~~~~~~~- .-~~~~~~~~~~~~~ -- ----4



“ -
~~

- ‘
~~ 

—‘
~~~~~~~~

-
~~

- 
~~~~~~~~~~~~~ 

‘-  -

~~

. - - -I

I. INTRODUCTION

This report presents the findings of the evaluation of

the Air Force Clinical Laboratory Automation System (AFCLAS )

being used at the USAF Medical Center , Wright-Patterson AFB ,
Ohio (MCWP). The evaluation at MCWP is the first part of a

two-part study that is also evaluating AFCLAS at another site ,

the Malcolm Grow USAF Medical Center at Andrews AFB , Maryland

(MGMC). The purpose of the evaluation is to assess the impact

of AFCLAS on the operation and management of a clinical labo-

ratory and on users and beneficiaries of laboratory results

outside the clinical laboratory. The results of the evalua-

tion are intended to aid those who must decide whether the

AFCLAS system should be introduced at other Air Force medical

centers and whether it should be continued or terminated

where already installed .

The report of the evaluation performed at MCWP has been

prepared in two volumes , of which this volume (Analysis) is

the second . It provides the detailed analysis to support

the findings presented in Volume I (Summary) .

The sections of Volume II are organized by the areas of

major analyses with Chapter I providing a brief overview of

the volume . Chapter II contains a detailed statistical dis-

cussion of the effect of AFCLAS on activities that are par-

ticularly significant either to users of laboratory results

or for the operation and management of the clinical labora-

tory. In Chapter III the results of 31 time studies are

presented with analyses showing how the activity times are

converted to dollar benefits or costs. Chapter IV discusses

new tasks required by the introduction of AFCLAS that neces-

sitate the assignment of full—time personnel , whether or not

these persons are being fully utilized . Chapter V summarizes1



the dollar benefits and dollar costs of AFCLAS. Chapter VI

presents an in-depth summary of the information obtained from

questionnaires and interviews with physicians , patients, and

several categories of hospital staff. Also included in this
section is a discussion of improvements to AFCLAS suggested

by users during the interviews. Nondollar benefits are
summarized in Chapter VII. In Appendix A the most important

terms used throughout the report are defined . Appendix B

presents the data and analysis for deriving the number of

tests requested from workload data routinely collected in the

clinical laboratory. Appendix C reproduces in summary form
the data collected by the Management Engineering Team. Appen-

dix D summarizes the data for scoring the physician , registered
nurse , laboratory staff and patient questionnaires. The period

Y versions of the physician , registered nurse , laboratory
staff , and patient questionnaires are reproduced in Appendix E,

and the data collection forms are reproduced in Appendix F.
Appendix G lists the 58 hypotheses used to guide the develop-

ment of the evaluation plan [Ref. 11, the data collection , and
the analysis. In Appendix H, the power consumed and the oper-
ating cost for both the computer system and the air-conditioning

are derived . The nondollar benefits associated with the

questionnaires are derived in Appendix I. Appendix J gives

the statistical tests that were used in the aralyses of the

areas presented in Chapter II. A summary of opinions about

the most significant lessons learned in the course of the

AFCLAS evaluation is presented in Appendix K. This includes

discussion of modifications to the system that may improve

its effectiveness and efficiency .

Volume I provides a summary of the evaluation and analysis

methods and of the most significant findings at MCWP . The

two volumes of the report were planned to allow Volume I to

2
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be read independently of this volume, which may be omitted
or used as reference to suppo rt the findings presented in
Volume I. However, it was assumed that a reader of this volume
would be familiar with the material in Volume I. Additionally,
Ref. 1 provides a detailed description of the evaluation methods .

AFCLAS is a medical information system that the Air Force
has installed in the clinical laboratories of two Air Force

medical centers. The immediate goal of AFCLAS is to improve

the operation and management of the clinical laboratory , and
thereby , ultimately to enhance the laboratory ’s contribution
to the quality of patient care. The hardware , software, and

functional operation were defined in the contract with the

vendor. The technical aspects of AFCLAS were evaluated prior

to acceptance of the system by the Air Force. Therefore, it
was assumed that during the data collection period and the

preceding 3 months that AFCLAS operated in compliance with the
terms of the contract.

The USAF Medical Center , Wright—Patterson AFB , Ohio (MCWP)

is a 320-bed , 21-bassinet, general medical and surgical

hospital with a large outpatient service. Inpatient bed—days

for FY 1975 totaled 93,137, and there were 8,861 admissions.

The average occupancy rate was 78.5 percent and the average

length of stay was 10.5 days. Outpatient visits totaled

419,841. The staff totaled approximately 1,100 members.

Expenditures in that same year were $13,500,000.

MCWP is accredited by the Joint Commission on Accredi-

tation of Hospitals and has several approved residency pro-

grams . Also , MCWP operates as a military consultant center ,

direct referral hospital, and an area medical center for

Continental United States (CONUS) Area 3, which includes 12

base medical facilities.

3
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Included in the present services of the hospital are

intensive care, psychiatric services, physical therapy,

occupational therapy , and appropriate inpatient and out-

patient ancillary services.

The evaluation effort started in June 1974. A draft

evaluation plan was completed in July 1974; it was th6n re-

vised , extended , and pretested at USAF Medical Center , Keesler

AFB , Mississippi , in December 1974. Based on the pretest,

the plan was further modified . Data were collected at MCWP

from March through May 1975, and again from March through

May 1976.

4
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II. STATISTICAL STUDIES

Statistical tests of significance associated with a

number of the hypotheses which were investigated in the

evaluation were conducted where appropriate. The results

of these analyses are discussed in the following sections:

A. Frequency of Telephone Inquiries

B. Duration of Telephone Inquiries

C. Reception Desk Service Time

D. Laboratory Service Time

E. Completeness of the Medical Record

*F. Turnaround Time

G. Errors in Outpatient Test Request Slips.

Sections A and B describe the results of the study of

telephone inquiry phone calls to the clinical laboratory at
Wright-Patterson Medical Center with respect to both the

frequency of inquiry calls and the duration of those calls.

Section C presents the results of the study of patient

service time at the reception desk in the laboratory, and

Section D contains an analysis of the total time that the

patient spends in the laboratory . Section E is an exarnina-

tion of the completeness of the medical record in Outpatient

Medical Records and in Inpatient Medical Records. Complete-

ness is analyzed in terms of both the percentage of labora-

tory reports that get into the medical record and the amount
of time that it takes them to do so. Section F describes

the results of the study on turnaround time of reports with-

in the laboratory and Section G gives the results of the anal-

ysis of the number of errors in outpatient test request slips.

* See Appendix A for definition.
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A. Frequency of Telephone Inquiries

Inquiry telephone calls are those calls that are requests

for test results or test status. The clinical laboratory at

Wright—Patterson Medical Center has a decentralized telephone

system for responding to inquiries , i.e., the receptionist

answers telephone calls coming into the laboratory on one of

five lines and transfers the inquiry calls to the laboratory

section that performed the test. The frequency of telephone

inquiries was studied in order to determine whether AFCLAS has

induced significant changes in the telephoning patterns of

health care providers in the hospital with respect to inquiry

calls to the laboratory.

Data on telephone inquiry frequency were tested for a

significant decrease between period X and period Y. Data

collection was accomplished from 0730 hours to 1630 hours on

15 of the 20 working days of period X and on 19 of the 20

working days of period Y. Data were collected by the

receptionist in the form of tallies in the appropriate hour

time block on Form 5 (see Appendix F).

The analysis of data in this area consisted of a statistical

test* comparing the mean frequency of telephone inquiries in
each hour in period X with the mean frequency in the corre-

sponding hour in period Y. The data collected in periods X

and Y for this area are presented in Table 11-1 along with the
P value (probability that a change in the frequencies from

period X to period Y of the magnitude indicated could occur

by chance alone) associated with the statistical test con—
ducted on the change in each hour time block.

* See Appendix J , Section A.

8 



TABLE 11-1

FREQUENCY OF INQUIRY CALLS AT RECEPTION DESK

HOUR MEAN FREQUENCY PER HOUR P VALUE
Period X Period Y

0730 — 0830  9 . 6  9. 2 0 . 3 7
0830 — 0930 6 .7  8 . 3  0 . 9 6
0930 — 1030 7.5 7.0 0.30

1030 — 1130 6.1 3.5 0.0002

1130 — 1230 4.3 2.3 0.001

1230 — 1330 4 . 6  4 . 0  0 . 2 2
1330 — 1430 5.9 3.8 0.004

1430 — 1530 3.7 2.1 0.002

1530 — 1630 0.5 0.8 0.90

There was a significant decrease in the mean frequency of

inquiry calls in four of the nine hour time blocks , 1030 - 1130 ,
1130 — 1230 , 1330 — 1430 , and 1430 — 1530. The first 3 hours
of the day (0730 — 1030) were the high—volume periods with 327 ,
267 , and 253 inquiry calls, respectively. There were very few

calls (24) in the 1530 — 1630 time block on which to conduct a

significance test. The data are somewhat inconclusive with

respect to frequency of inquiry calls; while mean frequency

per hour decreased in seven out of nine time blocks , only since

four of the nine hour time blocks showed a significant decrease in

*probability that a change of the given magnitude could occur
by chance alone. A null hypothesis of no change was statis-
tically tested against an alternative hypothesis of a de-
crease in the mean frequency of inquiry calls from period X
to period Y.
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this area from period X to period 1; the remaining five hour

time blocks failed to show a significant decrease .

B. Duration of Telephone Inquiries

The duration of telephone inquiries is defined as the total

time of the call , i.e., receptionist time , time on “hold ,” and

time spent talking with laboratory section personnel. Dura-

tion of telephone inquiries was studied in order to determine

whether AFCLAS has induced significant changes in the acces-

sibility of information to laboratory personnel when answering

telephone inquiries or in the availability of test results

to physicians.

Data were collected by the Management Engineering Team

(MET) by observing the light on each of four  telephone
lines on the receptionist’s telephone and recording the dur-

ation of each inquiry call (timed by stopwatch) on Form 1,

Appendix F. Data collection occurred during eight randomly
selected but predetermined 15—minute observation periods per

day for 20 working days of period X and 20 working days of

period Y. Fewer observations than anticipated were taken due

to: the difficulty of observing the four buttons on the

receptionist ’s telephone for any extended period of time and
the f act tha t a h igh  percentage of the telephone ca l ls  observed
during the data collection periods were not inquiry calls.

The analysis of data for duration of telephone inquiries
consis ted of a statistical test* comparing the mean duration - ‘

in period X with the mean duration in period Y. Based on

146 observations , the mean duration of telephone inquiries
for period X was 2.05 minutes. The corresponding average

for period Y was 2.10 minutes based on 201 observations .

*
See Appendix J , Section B.
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The change in duration of telephone inquiries from

period X (2.05 minutes) to period Y (2.10 minutes) was not

found to be statistically significant even at the 0.20 level;

i.e., a change of this magnitude could occur by chance alone
more than 20 times in 100. There appears to have been no

significant change in duration of telephone inquiries as a

result of the introduction of AFCLAS .

C. Reception Desk Service Time

The time that it takes for a patient to obtain service
at the laboratory reception desk is the time from when he

presents his test request form to the receptionist until the
time he leaves the desk. This time does not include queueing

time at the reception desk. The time spent waiting at the

reception desk can af fect  patient satisfaction and can also
result in queues forming if the service time becomes too

long .

Data on patient service time at the reception desk were
tes ted for a significant change between period X and period Y.
Data collection occurred during three randomly selected but
predetermined 30-minute observation periods per day for  20
working days of period X and 20 working days of period Y.

Data collection Form 10, Appendix F, was used to record the
pat ient  service times , which were obtained by stopwatch. All

data collection in this area was accomplished by MET personnel.

The analysis of data for reception desk service time
consis ted of a stat istical test* comparing the mean service
time in period X with the mean service time in period Y.

* See Appendix J , Section B.
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Based on 475  observat ions, the mean reception desk service
time for period X was 25 seconds. The corresponding average

for period Y was 29 seconds based on 798 observations .

The change in reception desk service times from period X

(25 seconds) to period Y (29 seconds) was found to be statis-

t ical ly significant at the 0.05 level. The reception desk

service time appears to have increased as a result of the

introduction of AFCLAS although an increase of 4 seconds
probably has very little impact on the operation of the labo-

ratory. This increase may be due to a somewhat longer pro-

cessing time by the receptionist for test request forms used

with the AFCLAS system than those used during period X.

D. Laboratory Service Time

The time that it takes for a patient to obtain labora-

tory service is measured from the time he enters the labora-

tory with a request slip until the time he leaves the labora-

tory after all necessary specimens have been collected from

the patient by laboratory personnel. This time includes

service time at the laboratory reception desk (Section C) and
any queueing time at the reception desk , both of which are
small relative to the overall time spent in the laboratory .

The laboratory service time can impact significantly on

patient sa tisfac tion and can also af fect  patient costs since
time in the laboratory can , in some cases , be translated into
time away from work . Due to the difficulty of establishing

the dollar costs associated with patient service time in
different personnel categories, the impac t of any change in
laboratory service time was not measured in terms of dollars.

12 
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Data on the time that patients spend in the laboratory
were tested for a significant change between period X and
period Y. Data collection occurred during three randomly
selected but predetermined 30-minute observation periods per

day for 20 working days of period X and for 19 working days
of period Y . A card (See Form 11, Appendix F) was stamped
with time and date and given to the patient when he arrived

at the laboratory ; this card was collected and stamped with

time and date again when the patient left the laboratory.

Management Engineering Team (MET) personnel handed out and

collected the majo rity of the data collection cards and ensured
that the receptionist collected cards in their absence. Some

patients, however , neglec ted to turn in their cards when they
left the laboratory. Nevertheless, the response rates for period X
and period Y were 92.8 percent and 90.8 percent , respectively.

The principal part of the analysis in this area con-

sisted of a sta t i s t ica l  test* comparing the mean laboratory
service time in period X with the mean laboratory service time

in period Y. It was decided to separate the service time
data of those patients who we re at the laboratory for glucose-
tolerance testing from the remainder of the data since the
series of glucose tests is very time consuming . Since there

was a limited amount of data on service times for glucose-

test patients , a statisl ical test was not conducted; how-

ever , the mean service times for glucose-test patients were

computed for period X and period Y.

The laboratory service time for each patient was ob-

tained by simply subtracting the time he entered the labora-

tory from the time he departed . Based on 394 observations (not

including glucose-test data), the mean laboratory service
time for period X was 18.9 minutes. The corresponding average

* See Appendix J, Section 3.
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for  period Y was 31.7 minutes  based on 439 observat ions.  The
mean laboratory service times for  glucose-test  pat ients  were
8 5 . 7  minutes (25  observations) in period X and 4 5 . 3  minutes
(37 observations) in period Y.

The change in laboratory service times (not including
glucose-test data) from period X to period Y was found to

be statistically significant at the 0.002 level. The labo-

ratory service time appears to have increased as a result of
the introduction of AFCLAS . Possible explanations for this

increase in period Y include : 1) more time is needed to

perform the patient registration function (name , Social
Security number , etc.) and to correct test request informa-

t ion , 2) patient labels must be printed before blood and
urine specimens can be drawn , and 3 ) labels and results are
paired after specimens are drawn . In li ght of the above
increase , it is somewhat surprising that the mean service

time in the laboratory for glucose—test patients decreased

from period X (87.7 minutes) to period Y (45.3 minutes).

However , these averages were based on relatively few obser-
vations; additional data would be necessary in order to estab—

lish more reliable estimates for laboratory service times for

glucose-test patients.

E.  Completeness of the Medical  Record

This section discusses the accuracy and completeness of
the patient ’ s medical record with respect to both the elapsed

~i~ e until the laboratory reports to get into the record and

the percentacje of reports that are misplaced and do not

reach the record .

14



1. ~~itier~t Medicai Records (OMR)

A patient ’s medic~~1 record is not complete with respect

to the laboratory work that has been done for him unless it

contains a report of all test . completed for him . Medica

record con:~1eteness ~as theref ore defined for the OMR
evaluation as the percentage of completed outpatient

loboratory reports t h 3t  are ultimately found filed in the

medical record af ter completion by the labora tory. The
time between completion of outpatient reports by the

laboratory and their arrival in OMR was also examined .

Completeness of the medical record was included in the

eval uation s in ce a benef it of AFCLAS was expected to be not
onh’ a reduction in the number of laboratory reports that

did not get into the medical record , but also a redu~-tion in

the amount of time that it takes the reports to get into th’~
recor J .  Th is should improve the q u a l i t y  and the t i m e l iness
of patient information that is available to the physicians.

Data on the percentage of outpatient reports that did
not get into the medical record were tested for a s ioni ficant
ch ancje between period X and period Y. Data collection by the

Manajement Engineering Team (MET) occurred during the first

16 work in ; days of the 20 wor k i n g days  of both per iod X an d
period Y. A random sample of Xerox copies of approximately

~5 outpatient reports was drawn on each of the 16 days in

both data collection periods. Approximately 6 weeks after

the completion of the evalua t ion  periods , the MFT searched
OMR for the original laboratory reports correspondinri to the

samp le of Xc~ ox copies. The final sample obtained for the

analysis was somewhat smaller than 400 (16 days per ~rriod

times 25 reports per day ) due to the exclusion o f those
repor ts f ar which the appropriate medic al rec ord was s i~~r.c~

15
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out of OMR so that a determination could not be made as to

whether or not the report was in the record .

The principal part of the analysis in this area con-

sisted of a statistical test* comparing the percentage of out-

patient laboratory reports that were not in the medical record

in period X with the corresponding percentage in period Y.

Since several of the medical records were misplaced (ra ther

than signed out) , we conducted two comparisons : one under
the assumption that the reports that should have been filed
in the misplaced records had not been , and a second compari-

son that excluded from the analysis the reports for which

the appropriate medical record was misplaced . The data are

summarized in Table 11—2 .

TABLE 11—2

PERCENTAGE OF MISS ING OUTPATIENT LABORATORY REPORTS

Assumpt ion  Period X Period Y Period X P Value+
Minus Period y

Misplaced Record 2 5 . 4  16.5 8 . 9  .003
= Missing Repor t

Excluding Misplaced 16.3 9.9 6.4 .03
Records

+ Probability that a change of the given magnitude is due to
cha nce a lon e.

* See Appendix J , Section C.
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There appears to have been a significant decrease in the
percentage of outpatient laboratory reports that were not filed

in the patient ’ s medical record . One possible explanation

for this is the dis tr ibut ion system . In period X , completed
outpatient laboratory reports were first returned to the
originating clinic and then forwarded to OMR . In period Y

completed laboratory reports were sent directly to OMR . The

elimination of the clinic in the distribution system may have

resulted in a greater percentage of the laboratory reports
in period Y having been f i led in OMR than in period X .

Data were also collected in period X on the time that it

takes outpatient laboratory reports to reach OMR . All labo-

ratory reports arriving at OMR during 15 working days of
period X were Xeroxed by the MET. The date that the report

was Xeroxed was recorded , and this was later compared with

the date on the laboratory report indicating when the report

had been completed in the laboratory and was ready for dis-
tribution. Thus, it could be determined (assuming the date

was legible) how long it took each report to reach OMR . The

data for period X are summarized by category of report in

Table 11-3.

Due to the change in the d i s t r ibu t ion  system between
period X and period Y discussed above , the time that it took

laboratory reports to reach OMR dur ing period Y was very
short ( 1-2 hours )  . Therefore , no comparison was made in th is
area between period X and period Y .

Laboratory reports for  preoperative ou tpa t ien ts  were
not included in the ana ly s i s  because handl ing  procedure~ in
the laboratory changed between period X and period Y.

17



TABLE 11— 3

TIME FOR OUTPATIEN T LABORATORY REPOR TS TO REAC H OMR

Category of Report Number of Reports Average Time (Days)

Cardiopulmonary 53 3 . 2 8
Dermatology 6 10.33
Eye , Ear , Nose ,

and Throat 22 8 . 7 7
Emergency Room/

Primary Care Clinic 840 1.98

Family Practice Clinic 927 2.63
Internal Medicine 371 2.84

Neurology 5 9 . 8 0
Obstetrics/Gynecology 187 3.64

Orthopedics 25 3 .36
Pediatrics 285 3.07

Radiation Therapy 70 3.83

Radioisotope 1 4.00

Stat  21 2.76

Surgery 4 1.75
Urology 102 2.53

Unknown 2 2 5  4 . 2 7

Tota l/ Overa l l  Average 3 , 144 2 .81

18 
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2 .  Inpatient Medical Records ( IMR )

Medical record completeness for the IMR evaluation was

defined similarly to medical record completeness in the

previous OMR discussion. Data on the percentage of inpatient

reports that did not get into the medical record were tested

for a s i g n i f i c a n t  change between period X and period Y. Data

collection by the MET occurred at IMR after the completion of

the data collection periods as follows:

Period X

F i r s t  IMR search — 6 weeks a f t e r  period X (19-20 May 1975)
Second IMR search — 3 months a f t e r  period X ’ ( l 5  July 1975)

Period Y

IMR search — approximately 6 weeks after period Y

(end of May 1976)

The IMR search in period X was based on a random sample of

Xerox copies of inpatient laboratory reports similar to the
procedure (16 sampling days per period times 25 reports per

day or 400 reports ) described for OMR. Durin g the f i rs t

16 working days of the 20 working days of both period X and

period Y , the MET also searched the patient medical records
on the ward s for  presence of the inpat ient  laboratory

reports. Due to the time—consuming nature of the ward search,

a somewhat smaller sample (approximately 2 5 0 )  of inpatient
laboratory reports was drawn for period Y than for period X.

The principal part of the analysis in this area consisted

of a s tatist ical  test* comparing the percentage of inpat ient
laboratory reports that were not in the medical records in

period X with the corresponding percentage in period Y. Based

on 379 inpatient laboratory reports in period X , the percentage

of missing reports was 4.2 percent. The corresponding percentage

* See Appendix J , Section C.
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for period Y was 5.0 percent based on 238 reports. The

change in the percentage missing from period X (4.2 percent )
to period Y (5.0 percent) was not found to be statistically

significant (P value of 0.077 or the probability that a

change of this magnitude could occur by chance alone). There

appears to have been no s ignif icant  change in the percentage
of missing inpatient laboratory reports as a result of the
introduction of AFCLAS . The percentage miss ing  in both
period X and period Y was low.

F. Turnaround Time

Turnaround time is defined as the time from the arrival

of a laboratory request in the laboratory to the time that

the report is ready for dis t r ibut ion.  The speci f ic  def ini t ion
of turnaround time varied slightly between period X and

period Y and between a routine request and a stat request
(see Appendix A for def ini t ions) . An important objective
of the laboratory is to provide results of laboratory tests
to physicians as quickly as possible.  Thus , a s i g n i f i c a n t
change in request turnaround time could have a decided impact

on the timeliness of the information provided to the request-
ing physician.

Different laboratory sections have different turnaround

times due to the nature of the tasks performed . Turnaround
time was investigated separately for s t a t  and rout ine requests,
and by laboratory section, as appropriate. Routine requests

were further subdivided into those associated with inpatients

and those associated with outpatients. In addition , the
Physician Questionnaire provided information about the
physicians ’ satisfaction with turnaround time during periods X
and Y whether a change was perceived by them ,

20
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Data on turnaround time in the laboratory were tested for
a s i gn i f i c an t  change between period X and period Y. Data were
collected during the first 16 working days of the 20 working

days of per iod X , and during all 20 working days of period Y .
All data collected during period X that were legible and complete

were used in the analysis. A sampling scheme was devised for

period Y and the analysis was conducted on a sample of the

total amount of period Y data. Data were collected during

period x by time and date stamping the requests when they

initially arrived at the laboratory, and again time and date

stamping the requests when they were returned to the front

desk for later distribution . During period Y, the arrival

times and completion times for test requests were taken

directly from the computer printout generated by AFCLAS. (See

Appendix A for further details in assignment of arrival and

completion times for period X and period Y.)

The turnaround times for laboratory requests were obtained

by simply subtract ing the arr ival  time at the laboratory fr o m
the completion t ime for each request. The principal part of

the analysis in this area consisted of a statistical test *

comparing the mean turnaround time in each laboratory section

in period X with the mean turnaround time in the correspond-

ing section in period Y. Routine and s t a t  laboratory requests
were analyzed separately, as were requests associated with in-

patients and outpatients with respect to routine laboratory
requests. The mean turnaround times are presented in
Tables 11—4 , 11— 5, and 11—6 , along with the P value associated
with the statistical test conducted on the change in each
laboratory section .

* See Appendix J , Sec tion B.
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TABLE 11-4
TURNAROUN D TIME S FOR R O U T I N E

LABORATORY REQUESTS ~ - I NP A T I EN T S

Laboratory  U n a d j u s t e d  Mean Time ( H o u r s )  A d j u s t e d  Mean Time (H o u r s ) ~Secti on Period X Teriod Y P Value~ Period X ~~~ eriod Y P Value-

Hematology 3 .30  2 2 . 6 9  0 . 0 0 0  3 . 3 0  2 2 . 6 9  0 . 0 0 0
U r i n a l y s i s  3 . 0 3  2 2 . 5 4  0 . 0 0 0  3 . 0 3  2 2 . 5 4  0 . 0 0 0
Chemis t ry5  — 6 7 . 0 6  — — 4 6 . 0 3  —
Mi crobiology 61 .82 9 7 . 6 3  0 . 0 0 0  5 6 . 4 2  81.78 0 . 0 0 0
Pa ras i to logy .1 10 .90  — — 10 .90  — —

Serology 2 2 . 9 6  15.88 0 . 0 2 3  2 2 . 9 6  15.88 0 . 0 2 3

* A probable exp lana t ion  for  the increase in tu rnaround  time for  rou t ine
requests  is tha t  reports  in period X were d i s t r ibu ted  at 1200 hours
and 1700 hour s on the same day that  processing was completed , wh i l e  in
per iod Y , reports of laboratory test resu l t s  were pr inted about 0400 hours
on the morning  f o l l owing the completion of processing .

Any tu rna round  t imes g rea te r  than 10 days ( 14 days in Microbio logy)  were
set to 10 days (14 days )  . Requests  wi th  turnaround times in excess of
10 days ( 14 days )  were probably  e i the r  lost or excessively delayed in
v e r i f i c a t i o n .

~ P robab i l i t y  tha t  a change of the given m a g n i t u d e  could occur by chance
alone . A P value of 0 . 0 0 0  indicates that  the calcula t ion is accurate
to 3 decimal p laces .

Period X data in Chemis t ry  were u n r e l i a b l e  due to concur ren t  i n s t a l l a t i o n
of the HYCEL -1 7.

The small  number of r eques t s  in P a r a s i t ol o qy  in period Y were processed
b y M i c r ob i o loj v . The e f f e c t  on the da ta  f o r  M i c r o b i o1o~;y should  be
f l1f l1~~dJ
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TABLE 11—5

T 1 d - h A R O d ~~0 TI MF .S FOR RouTI~:E

Ai - d-u’~5O RY P L QU E S T O *  — OI TPA T I gTS

Labor atcr ’- Onadjusted neon  Tine (Hours) Adjusted Mean Tine (Hours) -
~

Period peri3iA P Valuef Period X Period Y P Value

2.61. 11.89 0.000 2.61 11.89 0.300
Urinalysis ~.30 18.30 0.000 9.19 18.30 0.000
Ch c r i i s r_ t y ~ — 1 5 9 . 0 9  — — 3 5 . 77 —

Pior~d.io .- ~~ .51 6 2 . 8 5  0 . 0 0 0  3 5 . 0 5  5 3 . 0 9  0 . 0 0 0
P~~r a s i t  lu~~y $ 4 . 4 ~ — — 44 .49 — —
Serology 48.20 51.15 0.349 48.20 51.15 0.349

A probable expljnat iDn for the increase in turnaround t ines  fo r  r o u t i n e
requests is th:~t reports in period X were distributed at 1200 hours and
1700 hours jr the sane Liy t h a t  p rocess ing  was con leted , while in
u cr i od  Y , r e p o r t s  of  ~U or at o r y  t es t  r e s u l t s  wore p rint e about  0 4 0 0  h o u r s
on t he  :- - o r n i n J  f o l l o w i n g  the c o m p l e t i o n  of p roces s ing .

Any t - j r n a r - , -und t imes  g r e a t e r  t h a n  10 d a y s  (14 days  in M i c r o b i o l o g y )  were
10 da y s ( 14 d a y s )  . R e q u e s t s  w i t h  t u r n a r o u nd  t imes in excess of

10 d a y s  (14 d a y s )  were probabl y e i the r  lost  or e x c e s s i v e ly  de layed  in
v e r i f i c a t i o n.

P r o b a b i l i t y  tha t  a change  of the g iven m a g n i t ude  could  occur  by chance
alone . A P va lue  of 0 . 0 0 0  i n d i c a t e s  t h a t  the  c a l c ul at i o n  is a c c u r a t e
to 3 lOcirral p laces.

Period N i O t a  in Chenistry were unreliable du e  to c o n cur r e nt  i n s t a l l a t i o n
of the OYCLL—l7 .

The sr-all number of r - u j e s t s  in  P a r a s i t ol o g in period V were processed
b y ~-~i-:r h ioloqy .  The e f f e - u t on the d a t a  f o r  ~ i c r ob r o ] o u v  s hou l d  be
or . 0 1 0
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TABLE 11-6

T U R N A R O U N D  TIMES FOR S , 4

LABORATORY REQU ESTS *

r .ab or o t or ’-  t n a J  - u s t c - d  ‘- l ean  T in e  (H o u r s )  A dj u s t e d  M e a n  T ine  h o u r s )

Sec~~iu . .  
Per iod  N P e t io d  Y S ign i f i c a n c e  Per iod N Per iod Y S ig n i f i c a n c e

______________ 
Level:~ L e v el t

l i e n at u l oj y  1. 7 4  5 .5 1  0 .0 0 1  1.73  5. 25 0 . 0 0 1  -

U r i n a l y s i s  0 . 8 4 )  6 . 1 - 1 ) 0 .0 0 1  0 . 0 - 1  5 . 2 9  0 . 0 0 1  -
-

9 . 79 1 4 . 5 9)  0 . 0 0 1  6 . 2 9  7 . 9 9  0 . 0 5

* The t u e r r u r u o n d  t i me s  fo r  r epor t s  p r e s e n t e d  in t h i s  t a b l e  are  the 
-e lj : sed t ir e  f o r  t he  u.e cr r ep o r t s .  The p h y s i c i a n s  u s u a ll y  r ece ive  -

t e s t  r e s u l t s  by t e l e - h e n e  in a s i g n i f i c a n t l y  sho r t e r  pe r iod  of
tine

Any t u rn a r u o n i t im e s  g r e a t e r  t h a n  24  hours  were set to 24 hours. -1t e o ue st s  w i t h  t u r n a r o u nd  t ines  in excess of 24  hours  -r o b a b l v  e i t h e r
w or e  no t  t r ue- .~~~~ ’, r 0 0 0 0st s  or were not  processed - ror - u t l  due  to  t h e
r e s u l t s  of the t e s t  a l r e ady  h a v i n g  been r epor t ed  by t e l e nh o n e .

P r o b a bi lit i v t l . 1 a change  of the — r i v e n  m a g n i t u d e  cou ld  occur  by c h a n c e  Ia lone  is less t lj an  the s t a t ed  s ign i f i c a n c e  l e v e l .  -

T u r n a ro un d  t i - es f o r  one or two tes t  re r u e st s  (per  it em )  w i t h  u n u s u a l ly
long t u r n a r o u n d  t in es  w e r e  a r b i t r a r i l y  set t o  24 h ou r s  in o r d e r  to m ak e  -:
t i e  o~~ar .  t u r n .  r - u r j r t I r e  more  r e a l i s t i c .

I
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The change in turnaround times (both unadjusted and

a d j u s t e d)  for  laboratory requests was found to be s ta t i s t ica l ly
significant in all sections for both routine requests and stat

requests , with the exception of Serology requests for out-
patients (p value of 0.349). There was an increase in turn—

around times (both unadjusted and adjusted) in all sections

for both routine requests and s t a t  requests , with the exception
of Serology requests for inpatients where the mean turnaround

time decreased from 2 2.96 hours to 15.88 hours (P value of
0 .02 3 ) . A probable explanat ion  for  the increase in turnaround

times for  routine reques ts is the fac t that repor ts in period
X were distributed at 1200 hours and 1700 hours on the same day

that processing was completed ; in period Y , reports of labora-
tory test results were printed for distribution in the early

morning of the day following the completion of processing .

Although turnaround times for sta-~ requests also increased
sign if ican tly ,  it should be emphasized that these are turnaround
times for paperwork , no t necessari ly for repor t ing  results
since the results  of most sts~ tests are telephoned to the re-

questing physician. The increase in turnaround times for paper—

work probably reflects an increase in turnaround times for re-

rortin g results , but the discrepancies may no t be of the magni tude
indica ted in Table 11-6.

G. Errors  in Outpat ient  Test Request Slips

Outpatient laboratory test request slips arriving at

the reception desk were screened for  the fo l lowing  errors:

—l No patient name

—2 Illeg ible pa tient name
— 3 No Social Security number

—4 Illeg ible Social Security number

—5 Incomplete Social Security number
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—6 No c l in ic  name
—7 I l legible c l inic  name
-8 No date
—9 I l legible date

—10 No pat ient  telephone number
—1 1 I l legible  telephone number
-12 No requesting physician

—13 Illegible requesting physician

—14 No rank or relation code

—15 I l legible rank or relat ion code
-16 Other.

For the pu rposes of the evaluation , a slip is def ined  to be
in error if one or more major  errors exist  (numbers 1 through
7 in the above list). A slip is defined to be correct if all
requested information is on the slip and legible , or if it
contains one or more minor errors (all  possible errors other
than numbers 1 through 7 in the above list).

In order for laboratory reports to be dis tr ibuted and
filed , the labora tory request slip must contain informa tion
identif ying the patient and hospital area generat ing the test
request. If this informatior. is missing, i l legible, or
incomplete , laboratory staff personnel time must be expended
in order to obtain the correct information.

Data on the error rate in ar r iv ing outpat ient  test
request slips were tested for a sign i f i c a n t  change between
period X and period Y. Data collection occurred during two

randomly selected but predetermined 30—minute observation

per iods per day for 20 working days of period X and 20 work-

ing days of period Y. Management Engineer ing Team (MET)

personnel recorded the errors on Form 9 , Appendix F, along
with the initials of the patients involved . Due to the fact
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that the errors on two or more request slips from the same

patient were highly correlated , the analysis was conducted

on the basis of one request slip per patient. There were
somewhat fewer observations than anticipated due to a reduced
number of a r r ivals  dur ing  the data collection periods , but
this should not substantially alter the conclusions.

The principal part of the analysis in this area consisted
of a sta ti s t ica l  test* comparing the percentage of slips in
error in period N with the percentage of slips in error in
period Y. Based on 253 observations , the percentage of slips
in period X that were in error (numbers 1 through 7 in the

above li st ) was 12 .6 percent . The corresponding error rate

for period Y was 10.4 percent based on 346 observations. A

total of 4 69 slips for the 25 3 arr ivals, or 1.9 slips per
patient, were recorded in period X. There were 7 67 slips
recorded for  the 346 a r r iva ls  in period Y , or 2 .2 slips per
patient.

The change in error rate from period X (12.6 percen t)  to
period Y (10 .~ :~cric ~r~t) was not found to be statistically sig—

nificant (P value of 0.47). There appears to have been no sig-

nificant chan~ e in the error  rate as a result of the introduction
of AFCLAS .

A breakdown of the change in error rates for all error cate-

gories (n umber s 1 th rou gh 15 in the above l ist  wher e discrepancies
due to missing, i l leg ible , or incomplete information are aggre-

-gatcd within each category) is given in Table 11-7. Although

the percentage of errors dropped in all categories except “Social

Security number ” fr-am period N to period Y , few of the categories
showed a sta ti s t ica lly s i g n i f i c a n t  change , par t icu l a r l y  those
deemed to be most important for identification ourposes , such as
patient name , Social Security number , and c l inic .

* See Ar ben lj x  J , Section C.
27 
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Table 11—7

CHANgE IN ERROR RATES BY CATEGORY

Percent Error Rate
Period X, Minus
Percent Error  Rate 

*
Category of Error Period Y P Value

Patient  name + 2 . 5 0 .27
Social Securi ty number - 1.7 0.58

Clinic + 1.6 0 ,49

Telephone number + 3 ,6  0 .47
Physician ÷ 2. 4 0 .28
Rank/Relat ion + 7 . 4  0 .01

Date +21.9 Less than 0.001

* Probability that a char.ge of the given magnitude is due
to chance alone,

t Data obtained with respect to errors in the “date” portion
of the test request slips are presented ror illustrative
purposes only. On many of the slips , no data were collected
in this category .
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:- I II .  DOLLAR BENEFIT S AND COSTS OF ACT IVITIES TIME STUDIED

This chapter presents the findings of 31 time studies

‘V and the analyses showing the conversion of activity (task)

times to dollar benefits and dollar costs. The data

received from the Management Engineering Tear r (MET) a t
Wright—Patterson Air Force Base (WPAFB) is summarized in

Appendix B and the workload constants are derived in Appendix C .

A. Time St~~~ies
A time study is a standard work measuremen t technique

used to determine the amoun L of time expended in performing

a specific activity . Usually an observer measures the time

with a stopwatch. By observing an activity several times ,

a mean time required to perform the activity can be calculated .

If the number of observations is increased , then the statis t ical

accuracy of the estimate will be improved . The methodology for
the time studies reported in this chapter is specified in

Air Force Manual (AFM) 25-5 Management Eng inee r ing  Pol icies

and Procedures [Re f . 11.
One pr oblem with dir ect observation is the possible

occurrence of a nega tive Hawthorne e f f e c t .  When this happens
the person being observed perceives himself as being threatened
and may respond ei the r by consciously or subconsciously

- ‘  

decreasing the rate at which he works and/or changing the

pattern or method of his work. The MET observers sought  to

minimize the negative Hawthorne effect in the AFCLAS evaluation

by work ing with the labora tory personnel  long enoug h to gain
their confidence before taking the time measurements. In

addi tion , the AN SER study team assu red labora tory personnel
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tha t the purpos e of the evalua tion was to study AFCLA S and
not the efficiency of individual technicians. Further , the
resul ts of the AFCLAS eva lua ti on should not a f fe c t  laboratory
mannin g s tandards .

Direct measurement of task-performance times, however ,
is not always feasible. Such is the case for tasks that

are done on an infrequent basis or Ic r those tasks that

are not performed in an established pattern. Activity times

for these tasks can often be obtained (with reduced accuracy)

through the use of interviews . Durin~ tht AFCLAS evaluation ,

several estimates of time standards  were de ri ved through
interviews with laboratory personnel tha t were conducted

accord ing to the ope r a t i o n a l  aud it procedures speci f ied
in AFM 25—5 .

B. Conversion of Activity Time to Net Tine for Each Personnel

Category

The analysis for one of the 31 time studies is described

below to illustrate the meLhod used to derive the total time

that each personnel category expended on the activity based

on the data collected by the MET. The calculations are
performed using the data collected in period X and then
repea ted for  the da ta collected in period Y .

The total time to perform a task by all  personnel
categories for a 3-month period (January , February , March 1975
for period X and January , February ,  March 1976 for  period Y)
is calculated by mu l t i p lying the measured act ivi ty  time by
the number of t imes the ac t iv i ty  is repeated in the 3-month

period . The to ta l  time for each personnel  category is compu ted
from the total  time expended by all  personnel ca tegor ies
by n’u lt iply ing  the total  time for  the ac t iv i ty  by the
percen Lage of time each personnel category spend s in pe r fo rming
the activity .

This process is conducted for  the ac t iv i ty  t imes  observed

in period X and then for  the acti~:ity t imes  observed in period
Y. For the peri od Y f requency  we used the ac tual  f r equency
ob rv~ d for an activity in period Y. For the period X
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f requency  we est~ rated the frequency with  which the act iv ity
would have been performed in period X if the manual methods

of period X had been used to process the number of tests
requested in pe ri od Y. Hence the net change in the total
time for the activity is the difference between the time

required to perform I~he ac t iv ity in period Y and a computed
time requ ired to per f orm the act ivi ty using the manual method s
of period N if the same number of laboratory tests requested

in per iod Y had been requested in period X .
For each activity , the net time for each personnel

category is compu ted by subtracting the t ime required in
period X from the time required in period Y. A positive

net time indicates tha t more time was required wi th  AFCLA S
than wi th  the manual  methods , and a negative time indicates
a net savings in t ime due to the i n s t a l l a t i on  of AFCLAS .

We then computed the total net time for each personnel

category by adding up the ne t time obtained for  each of the
31 ac tivit ies for  a given personnel category .

Table 111-1 summar izes  the f requenc ies  derived in
Appendix B that are used to compute the total time per task.

Table 111-2 presents the computation of net times per

personnel category for each of the 31 tasks . In Table 111—2

each task is listed and appropriate subtasks are specified .

The MET gives a more de tailed discuss ion of each task  in
Appendix C.

Table 111—3 gives the net change in hours per quar te r
by personnel ca tegory for the 31 tasks time studied . This

table is derived from the data in Table 111-2. In the

column for net hou rs , a posi tive number ind ica tes a ne t
inc’ease irk time due to the installation of AFCLAS and a

negative number indicates a ne t savings  in time due to the

ins tall at ion of AFCLAS . Net times increased for  e ight  of
the 11 personnel categories observed and the decreases that

did occur were small.

(Text cont i nued on page 42.)
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TABLE 111-1

FREQUENCIES USED FOR CALCULATING

TOTAL ACTIVITY TIMES

Item Frequency

Norma l Workdays 62
Calendar Days 90
Tests Requested During Period Y * 192 ,600
Period X 1- Request Slips Which Wou ld

Have Been Required For Period ~
Workload 72,600

Computer Request Cards Used During
Period Y 55 , 900

Admi t Card s Used Dur ing Period Y 36,800
Cytology Request Slips and Request

Cards Used During Period Y 3,000
Pages of Reports Printed During

Period Y 69,600
Inpatient Reports During Period Y 10,400
Admi ssions During Per iod Y 2 ,200
Blood Collection Tubes Used During

Period Y 60 , 100
Patients Who Had Tests Processed By

the HYCEL—17 7,100
Telephone Inquiries During Period X

Adjusted For Period Y Workload 3,739
Telephone Inquiries During Period Y 2 ,567
:1i~MS-R Transactions During Period Y 5,074
Hospital Admissions During Period Y 2,232
Total Numler of Outpatients Arriving

at the Reception Desk During
?eriod Y 14,000

* Period Y ~s used in this table is January, February ,
and March 1971- .

t Period X as used in this table is January , February ,
and March 1975.
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TABLE 111-3

SUMMARY OF PER SONNEL WORK HOURS PER QUARTER

FOR TASKS TIME STUDIED

Person nel Ne t Change in Hours
* ±Category per Quarter

Cl i n i c  Sta f f  874

Labora tory Technic ian  506

Outpatient Medical Records

(OM R ) St a f f  221

Inpatient Medical Records

(IN R ) St a f f  71

Admissions and Disposit ions
(A&D) Staff 55

~‘1ard Nurse 15

Cormsman 15

Labora tory Of f i c e r  - 3

Laboratory Supervisor - 10

Noncomm issioned Of f i cer in Cha r ge

(NCOI C)  of Labora tory  - 16

Patient 2,021

Staff Total 1,728

Patient Total 2,021

* A negative 6 hours per quarter for the receptionist is
included in the times shown in Table IV-1.

t Values given are based on workload for January, Februa ry ,
and March l97~~.
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C. Personnel Cost Rates

For each personnel ca tegory,  we first determined the
number of personnel at each rank or CS grade in the category .

Next we calculated the average cost for the personnel category

by computing a weighted average of the direct cost to the

Air Force for all nersonnel in the category . We based

mili tary personnel rates on the Air Force Annual Composite

Star~~ard 
t~ate , and we based Civil Service personnel rates

On 1I ~~8 . 4 4  percent [Ref. 2] of Step 4 of the CS pay scale ,

both as of 1 :ctoher 1975. We then calculated the hourly

and quarterly rates for each category from the annual rate . The

results are summarized in Table 111-4. The details of the calcu-

lation are contained in Appendix B.

TABLE 111-4

PERSONNEL COST RATES

Hourl y Quarterly AnnualPerson nel Category
Rate Rate  Ra te

Laboratory Officer $13.24 $5 ,719 $22 ,876

Ward Nurse 9.40 4,062 16 ,247

NCOIC of Labor atory 9 . 4 3 4 ,073 16,291
Laboratory Supervisor 9.12 3 ,939 15 ,756

Laboratory Technician 6.17 2,667 10 ,667

I - SR S t a f f  5 .51 2 ,37 9 9 ,515
Clinic Staff , A&D

Staff 5.23 2 ,258 9,031

~~ St -~ft , Corpsman 4.21 1 ,819 7 ,275

Patient 0 0 0

42
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D. Net Cost For Tasks Time Studied

Table 111-5 lists by personnel category the direct

dollar savings and costs associated with the tasks that

we examined us ing  time s tudies .  The quar te r ly  direct

dollar saving and costs are computed by multiplying the

net times in Table 111-3 by the hourly personnel rates

given in Table 111-4.

The projected annual  cost of staff tasks increased
by $36 , 899 .  When we include an allowance factor  of 11.6
percent for unproductive time (the factor normally used

in MET stud ies) , the total increase in annual costs for the

s t a f f  tasks is projected to be $41 , 179.

I

V

-

~

- -5 - -
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TABLE 111-5

PERSONNEL COST OF TASKS TIME STUDIED

Net Change Projected
Personnel Category in Hours Quarterly Annual

per Quarter* Cost

Clinic  S t a f f  874 $4 ,571 $18 ,284
Laboratory Technician 506 3 ,122 12 ,488

OMR S t a f f  221 9 30 3 ,7 2 2

IMR Staff  71 391 1,565
A & D S t a f f  55 28 8 1,151

Ward Nurse 15 141 564
Corpsman 15 63 25 3
Laboratory Of f i c e r  - 3 - 40 - 159

Laboratory Supervisor - 10 — 91 - 365

NCOIC of Labora tory - 16 - 151 - 604

Pa t i en t  2 , 021

Sta f f  Total 1,728 $9 ,224  $3 6,899

Patient Total 2,021

Total $4 1,l7 9t

* Values given are based on workload for January, February,
and March 1976 (see Table 111—3).

± Reference 2 specifies an allowance factor of 11.6 percent
for unproductive time.

44

- -  —-  — .



V . - V -~~~~ V V ~~~~~

REFERENCES

(1) U.S. Department of the Air Force. AFM 25-5——Management
Eng ineering Policies and Procedures. Washington , D.C.:
Headquarters  U S .  Air Force , August 1973.

(2) U.S. Department of the Air Force. AFM 26-1——Manpower
Policies and Procedures. Washington , D.C.: Headquarters
U.S. Air Force , May 1973.

45

- -   ~~~~~~~~~~~~~~~ - - ~~~~~~ V . ~~~~~~~ : V V ~~~~~~~~~~~~~~ V~~~~~~~~~~~~~~~ V~~~~



- — V - - - --
- —.V--. - V ~VVVV_~~~~~~ .a~~~ — —__— - — - — V — V

IV. RECEPTIOisiI~ T AND COMPUTER-RELATED TASKS

AFCLAS created new tasks for the receptionists and new
tasks directly related to management and operation of the

computer system . We did not time study these tasks because

they require that personnel be fully committed to them ,

whether or not the personnel are fully utilized . Table

IV— 1 at the end of this chapter summarizes  the total annua l
cost for  new recept ionis t  and computer-related t a sks .

A. AFCLAS System Manager

A computer system of even moderate size requires

management attention and creates new management tasks.

At MCWP the management tasks created by AFCLA S were performed
on a part-time basis by the following personnel : Chairm~.n
of the Department of Pathology, AFCLA S Systems Manager , NCOIC
of the clinical laboratory , and personnel in the Medical

Computer Systems Office. While the total time expended by

all the personnel exceeded one full—time equivalent , it is
probable tha t  the ma jor i ty  of the tasks could be perfomed
by one c a r e f u l l y  selected o f f i c e r  designated as AFCLA S
System Manager and devoted entirely to AFCLAS . This new

full-time position would be in addition to the number of labora-

tory o f f i ce r s  authorized to operate the laboratory and required
to insure proper test processing. The position of AFCLAS
Systems Manager could be tilled by a captain (0-3) or a

major (0-4); hence it has been costed at $20 ,751 , the

planning factor for a captain.

B. Data Base Maintenance and Routine Administration

For effective operation , the AFCLAS-configurable  f i l e s
need to be continually updated , and administrative matters

such as the ordering of computer supplies require daily

attention. During period Y at MCWP a staff sergeant (E—5)
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performed this task working half-time . Since the annual

composite standard rate for a staff sergeant is $10 ,550,

a half-time position was costed at $5 ,275 .

C. Computer Room S ta f f

Because of the size and complexity of AFCLAS , the computer

room must be manned 24 hours a day ,  7 days a week .
According to the manning s tandards of the MET , this  requires
a mininum of five military personnel. However , it is probable
that the computer room staff could assume additional duties

if the policies of the Air Force Logistics Command and the

hospital were changed . As derived in Appendix B , Section
N , the annual cost to s ta f f  the computer room is $49 ,979.

During period Y more than five people were assigned in
the laboratory as computer operators , which was in part due

to a special situation at WPAFB. A reduct ion in force for

computer operators at the Air  Force Log istics Command (AFLC )
was in progress , and a number of AFLC operators were temporarily

assigned to the laboratory at WPAFB. The number of computer
operators in the laboratory for AFCLAS should stabilize at

f i ve or six.

D. Reception Personnel

The installation of AFCLAS added several new tasks to

duties of the receptionists as follows :

• Darken the marks on test request and admit cards

• Enter request cards into AFCLAS system

• Correct any cards that could not be read by the

AFCLAS system

• Verify patient demographic data

• Collate request cards with draw labels.

In order to perform the new AFCLAS-related tasks an

additional two and one-half full-time equivalent receptionists

would be required . This estimate was made based on d i rec t
observat ion by the MET during period Y. As derived in

Appendix B , Section N , the a n n u a l  increase  in cost for

48 
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receptionists was $22 ,223.

During pe riod Y , the reception area was s t a f fed  by
three f u l l - t i m e  receptionists  dur ing  the day , one f u l l — t i m e

receptionist during the evening , and laboratory technicians

half-time on Saturday and on Sunday . This staffing was

required since the laboratory workload in the evening

increased between period X and period Y because the

Primary Care Clinic began operating during the evening .

Also we observed that the receptionists seemed to provide

a hi gher level of service during period Y while performing
all the duties performed in period X. While the staffing

in the recept ion area was increased considerably ,  only
two and one-half full-time equivalents can be attributed

to AFCLAS .

The additional cost for an AFCLAS Systems Manager ,

da ta base ma in tenance and rout ine admin i s t r a t i on , computer
room sta f f , and reception personnel is summarized in

Table I \ / — l .

TABLE IV-l

ADDITI ONAL PER SONNEL COST FOR RECEPTIONIST S AND

COMPUTER-RELATED TASKS

Number of Projected
Personnel Added AnnualPersons Cost

Computer Room Staff 5.0 $49 ,979

Reception Personnel 2.5 22 ,223

AFCLAS Systems Manager 1.0 20 ,751

Da ta Base Main tenance and
Routine Administration 0.5 5,275

Total 9.0 $98 ,228
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V. SUMMARY OF DOLLAR BENEFITS AND COSTS

In this chapter direct costs of AFCLAS for hardware

rental , software rental , paper forms and computer supplies ,
and electric power are f i r s t  derived , and then all dollar
b e n e f i t s  and costs including personnel costs are summarized .

A. Hardware Charges

The contract wi th  the vendor of the AFCLAS system
specified that the Air Force had the opt ion either to
purchase the system or to lease it. The Air Force chose

to lease the system (both hardware and software) under a

leasing arrangement that included the following provisions:

• Preventive maintenance performed by the vendor when-
ever it is needed

• Unlimited , 2—hour response, on—call maintenance
performed by the vendor during the Principal Period
of Maintenance (PPM) (0600 hours - 1900 hours ,
Monday through Friday)

• $45 per hour for maintenance outside PPM (FY 75
through FY 77). This was estimated by ANSER
to be $1,000 per year.

• No additional charges for replacement parts , unless
such par ts are req uired due to f a u l t  or neg l igence
by the government.

The lease price for  the conf igura tion at MCWP dur ing
April 1976 was $15 ,304 per month or $183 ,648 annually.

B. Software Charges

The lease charges for  sof tware  include the fol low ing:
so f tware  con f igu ra tion , test and in tegr ation , file structure

and general si te customiza tion, acceptance testing ,

documentation training , and routine software support. The

lease pr ice fo r  sof tware for  MCWP is $1,851 per month or
$22 ,212 annually.
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it is important to note that the software cost of

$22 ,212 per year was no t expended during period Y due to a
contractual technicality, bu t it will  be a cost in the nea r
future. Since we estimated the expected cost of operating

AFCLAS , the software cost of $22 ,212 is included even

though it was not expended .

C. Paper Forms and Computer Supplies

In this section the net cost of paper forms and
computer supplies is calculated by estimat ing the cos t of
computer paper and computer supplies used in period Y, and
then subtracting the cost of forms used during period X.

Computer supplies include AFCLAS request cards , admi t
card s, labels, disk packs , ma gnetic tapes , printer  r ibbons ,
te le type paper , and miscellaneous forms exclusive of two-
part paper for patient reports. The contract specifies the

cos t of computer  supplies , expected to last 1 year , to be
$108,660. This figure is high since it includes several

startup costs that will not be included in future systems.

Also the cost of labels and mark—sense cards has decreased

on the open market so the vendor has since decreased the

price in order to be competitive. After consultation with

the vendor and with TRIMIS Program Office (TPO) personnel, a

reasonable price for computer supplies was estimated to be
S23 ,500 per year.

BetwEGn 1 October 1975 and 1 October 1976, approximately

891 ,000 two—part forms (pages) were used for printing

pa t i en t  reports .  At a cost of $ 0 . O l l 2  per form , the  total
cost o~ two-part report forms was ~l0 , 0 00.

We estimated the cost of paper forms used in period X

as follows :
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14,913 Hematology slips x $0.0l70 each $254

14 ,051 Urinalysis slips x $0.008l each 114

43 ,654 other slips x $0.0057 each 249

Printing 1,000 copies each of 20 local forms 350

Miscellaneous log books 33

$1 , 000

In summ ary,  the net year ly  cost of computer supplies
and paper forms was as follows:

Computer Supp lies (Period Y) + $23 , 500
Two-Part Patient Report Forms + 10 , 000
Paper Forms Used (Period X) — 1,000

Total $32 ,500

D. Electric Power

The cost of e lectr ic  power includes electricity to run
the computer , elec t r ic i ty  for peripherals outside the
compu ter room , and e lectr ic i ty  for operating the computer
room air  cond it ioner . As derived in Appendix H, total
electr i c i ty  cos t was $3 ,356 per year .

E. One—Time Cost

The one—time cost of installing AFCLAS is for site

preparation and shipping and installation of AFCLAS. Site

preparation included modification of the X—ray reading room

into a computer room , purchase and installation of an air —

V 
condi tioning system , and installation of all necessary

wiring for remote peripherals. The one-time cost can be

broken down as summar ized below :
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Site Preparation $48,366

AFCLAS Installation 36,055

Supplies for  In i t ia l  Operation 5 , 500

Shipping for  Computer Equipment 1,710

Total $91,631

F. Summary of Dollar Benefits and Costs

At MCWP , the total expected dollar cost (including all
of the dollar savings) of operating AFCLAS (as configured

in April 1976) was $382 ,123 per year more than that required

to operate the previous manual system. In addition , there

was a one— time cost of $91,631. The recurring cost breaks - :
down as fol lows :

Hardware Year ly  Lease $183 , 648

Maintenance Outside PPM 1,000
Software Yearly Lease 22 ,212

Net Yearly Cost for Paper Forms

and Computer Supplies 32 ,500
Electric Power 3 ,356
Net Personnel Costs for Tasks

Time Studied (Chapter III) 41,179
Net Personnel Costs for

Receptionists and Computer—

Related Tasks (Chapter IV) 98,228

Total $382 , 123

Ag ain no te tha t the sof tware  cost of $22 ,212 per year was
not expended dur ing  period Y.
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V I .  ACCEPTANCE , SATISFACTION , AND IMP ROVEMENT S TO AFCLAS
SUGGESTED BY HOSPITAL STAFF

The measure of effectiveness of a technological change

such as AFCLAS is more than conformity to design specifications.

AFCLAS had an e f f e c t upon physicians, registered nurses , labora—
tory s t a f f , and other hospital s ta f f  because it changed the way
they performed some of their tasks. The acceptance of AFCLAS
by hospital personnel determined how well technical capability

was converted into operational capability. The re la t ionship
between patient satisfaction and the effectiveness of AFCLAS is

not as clearly evident as the relationship between the accept-

ance of AFCLAS by hospi tal personnel and the e f fec t iveness  of
AFCLAS , but we assumed that some relationship existed. With

respect to acceptance , we made the assumption that AFCLAS

affected each category of hospital staff differently. It seemed
reasonable to expect that the impact of AFCLAS as perceived by

the hospital  staf f  was a func t ion  of the degree to which AFCLAS
changed the way daily tasks were performed and the significance

of the tasks.

The phenomenon of resistance to innovation or change ,
called ~:~~t:~ ’a7- 7-o~-~, was an important factor affecting the

acceptance of AFCLAS by physicians and other categories of

hospi tal s t a f f . The basic concept of ~:~lt-uro l ~~~ is a t t r i b u t e d
to William Ogburn and is well documented in the sociological

literature [Refs. 1, 2, and 3]. This literature , as well  as
the eva lua t ion  by Bat te l le  of Technicon ’ s hospi ta l  i n f o r m a t i o n
system implemented at El Camino Hospi ta l  [Ref . 4 ] ,  suggests
tha t  phys ic ian , nurse , and other hospi ta l  staff acceptance and

enthusiasm for AFCLAS would be limited because of the short

time interval between adequate functional operat’c~r of AFCLAS

in Janua ry  l97~ and the adminis tra t ion  of the ques t ionna i res
in Ar~ri1 19 7f . Fur ther , the Bat telle stud y indicated that
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phys ic ians’ acceptance would continue to increase for
several years  a f t e r  ins ta l l a t ion  of a medical i n fo rma t ion

system .

This  chapter  describes the resul ts  of in terviews and
ques t ionna i res  administered to measure acceptance or
satisfaction with AFCLAS and the clinical laboratory.

We measured physician satisfaction with the laboratory,

physician acceptance of AFCLAS , registered nurse acceptance
of AFCLAS, job satisfaction of laboratory staff, patient

sa t i s fac t ion  wi th  the laboratory,  and acceptance of AFCLAS

by other hospital staff. Suggestions by each category of

personnel for  improving AFCLAS are presented as part of the
discussion of acceptance and sa t i s fac t ion .  Appendix D

summarizes the data for scoring the physician and registered

nurse quest ionnaires, and Appendix E contains copies of the
period I version of all the questionnaires.

A. Phys ic ians

In March 1975 , pr ior  to insta l la t ion  of AFCLAS , the

physicians completed a forced—choice written questionnaire

on the cl i n i ca l  labora tory  system at the Med ical Cen ter
and on their acceptance of the AFCLAS concept. In April

1976 , about  6 months  a f t e r  AFCLAS was accepted by the
Air Force ,* thi~ physicians completed another forced—choice

wr i t : ~ que stionna ire on the c l in i ca l  labora tory system
a~. the Medical Center and their acceptance of AFCLAS.

The questionnaire administered in period Y differed from the

~~estionnaire in period X only in the tense of the verbs.

Hi r ln-~ the fourth week of June 1976 , abou t 8 mon ths a f t e r
;~r c L ~ s becar~e operational at the Medical Center , a sample
of .~5 physicians was interviewed at the Medical Center to

obta in  f u r t h e r  i n s i g h t  in to  the p h y s i c i a n s ’ pe rcep t ions  of
AFC LAS .
*A F C L A S  was not f u n c t i o n a l l y  operat ional  unt i l  the end of
January 1976.
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In addition to AFCLAS , ano ther new computer  sys tem , Medi-

cal A d~u n i st r at i v e  Management System-Revisec 1 (M A MS—R)  , and

several pieces of autom3ted laboratory equipment were intro

duced. into MC~ P between ‘A~irch 1975 and April 1976. ~fA M S -R

is a comp-~:ter system designed both to record outpatient work-

load using a mark—sense encounter form and to maintain i n —

pati~ nt information entered through an online CRT . The HYCEI.-l7

and the Technicon Stat Ion are both automated blood cherm~s t r:

autoanalvzers that became operational in the late spring of

1975.  The HYCEL-l7 appeared to have had significantly more

impact than the Technicon Stat Ion on the operation of the

laboratory and on users of laboratory results.

It would be extremely d i f fi c u l t  to est ima te the i n f l uen ce
of these subsystems upon the response to the written schedule

or to the interview. The physic ians  interviewed ment ioned
these systems and noted that they were not part of AFCLAS ,

but many went on to identify HYCEL—17 and MAMS-R problems.

In many cases , it was d i f f i c u lt fo r  the ph ysician to know
whether a delayed report was due to AFCLAS or the HYCEL—l7.

Several physicians mentioned the burden MAMS—R placed upon

support people in the clinics. We omittcd from the analysis

of the responses to interviews presented below direct refer-

ences by the respondents to the HYCEL—17 and MA~ S-R. However ,

thc- possibility that MA MS — R and HYCEL-17 may have contaminated

the  res~~1ts should be considered in drawing conclusions from
the analysis.

In Subsection 1 the information obtained from in t er v i e w s

with physicians is summarized , and in Subsection 2 the resul ts
of a n a l y z i n g  the responses to the p h y s i c i a n  q u e s t i o n n a i r e
are presented.
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1. Phys i c i an  In terv iews

The methods for conducting the physician interviews

are f i rst summar ized and then fo l lowed by a d iscussion
of the results. We obtained the names of all physicians

assigned to the Medical  Cen ter and deleted f r o m  the l ist

all physicians in aeromedical services , occupational medi-

cine (loca ted in Bu ilding 4 0 ) ,  pathology,  and radiology.

The final list contained 121 physicians . A random sample

of 25 phy sici ans on du ty at the Medical Cen ter or Bu ilding
40 durin g the four th week in June was selec ted , and appoint-
men ts were scheduled fo r the phys ic ians  to meet wi th the
interviewer. We conducted the interviews in an office

located in the administrative wing of the hospital , such tha t
the setting for the interview was tastefully fu rn i shed  and
completely private . Only the interviewer and the individual

respondent were in the office during the interview . The

respondents were assured of the impartiality of the inter-

viewer and. of their own anonymity . In ~he analysis below

respondents are identified by numbers randomly assigned

after all the interviews were completed. Thus , the numbers

assiqned do not represent the order in which responder.ts

were interv irwed .

A ll 25 phys ic ians  in the samp le were interviewed . The

time taken for  an interview ran ged from 15 m inu tes to 1 hou r
and 40 min utes , wi th an ave ra~ e time of about 40 minutes.
Five open—ended questions were asked each respondent during

the interview. Responses to each question are analyzed in

separat6 sections below. We used nondirective probing after

the ini t ial question to avoid any poss ibil ity and appear ance
of into r~~iewer bias.

There was no evide nce du r in g the in terv iews or in the
interview data to suggest that the physicians were inhibited
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iV c r ing  the interv~ ews , nor was there any evidence of follow-

ing an official position on AFCLAS . The comments c lea r ly

are no t those o f a group fo l lowing a “party line .”

Physician ’s Perception of the Impact of AFCLAS upon

Patient Care. The respondents were asked to discuss the

impact of AFCLAS on their day—to—day practice in the delivery

of health care . Seventeen of the respondents  perceived a

sign if i can t positive e f f e c t  upon del ivery of heal th care in
their day-to—day practices . The reasons are categorized and

-accumulated in Table VI-l.

Th e rea son cited most of ten for  improved patient care
was the cumu la tive r epor ts generated by the system. Cumula—

ti~~e reports were not available to the physicians at MCWP

before the introduction of AFCLAS , but they could generate

manually flow sheets of laboratory results. The other

reasons listed by the physicians were improvements of the

manual system as a result of AFCLAS . Thus it appears tha t
it is the innovative characteristic of AFCLAS that is most

fre.juent~ y c ited by phys ic i ans  as a posi tive e f f e c t upon
patient -care rather than improvement in provision of services

provided under the manual system. The improvements are

important . — ;reater legibility of reports , charts , and
records~ reduce d response time ; and fewer lost repor ts were
identi~~ied by three or more physicians as impacting patient

care . Imuroved information on the patient and patient

LJ entif~~cat i on  could. be sig n i f i cant bu t those were ci ted
onl y once .

V V V
~~~~C respondents who perceived the positive effects

of AFCLAS on patient care also made comments that implied

a negative e~~fect on patient care. These are categorized

and accumu ted in Table VI—2 . Five of the respond en ts
pe rcei~’ed no si i n i f i c a nt  e f f e ct  upon p a t i e n t  c a r e .
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TABLE VI-l

MUMBER OF RESPONSES ON EFFECT OF AFCLAS UPON PATIENT CARE BY
CATEGORY . RESPONDENTS WHO PERCEIVED POSITIVE EFFECTS OF AFCLAS

Posi t ive  E f f e c t s

Response Category Number of Responses

Cumu lative reports 10

Leg ibil ity of repor ts 4

Char ts and records 4

Lost repor t s  4

Turnaround time 3

Patient informa tion 1

Patient identification 1
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TABLE VI-2

NU~--1BER OF RESPONSES ON EFFECT OF AFCLAS UPON PATIENT CARE BY
CATEGORY . RESPONDENTS WHO PERCEIVED NEGATIVE EFFECTS OF AFCLAS

Nega tive E f f e c t s

Response Category Number of Responses

S tat  3

Bulkier  char ts  2

Difficulty in obtaining cumulatives 2

Error ra te 1

Outside repor ts don ’t get into record 1
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Three of these respondents explained that they perceived no

significant effect because they did not use laboratory reports

extensively in their practice . Respondent 18 stated that

he seldom used the laboratory;  respondent 9 said he did not
perceive much impact because u t i l iza t ion  of the laboratory
was light; respondent 13 said that the laboratory was not of

major  importance in his special ty .  One respondent , respondent
11, who perceived no significant effect , stated there was no
direct e f f e c t  because AFCLAS “doesn ’t work.” Respondent 8

stated categorically that AFCLAS had no significant effect.
(This respondent is in a specialty that has a high volume of
laboratory work .) It appears from the above comments that
al though f ive  respondents found no s ign i f i can t  e f f e c t  upon
patient care , only one directly attributed this to the system.
However , the categorical statement might  be a t t r ibu ted  to the
system since this respondent’s specialty is a high volume

user of the system. The basis for  his  statement could also
be att ributed to factors  other than AFCLAS , e . g . ,  personnel.

The three respondents who perceived no s i gn i f i c an t  e f f e c t
of AFCLAS upon patient care and who stated that they did not

use the laboratory extensively added positive statements

about AFCLAS . Respondent 9 stated that: the cumulative

reports  were very good ; reports were legible; fewer reports
were lost from the record because AFCLAS forms are better

than loose slips; information gets into the charts better.

Respondent 13 said that  cumulat ive  reports are u s e f u l .
Respondent 18 stated that when he did use the system , he was
sa t i s f i ed.

Three of the respondents perceived a negative effect of
AFCLAS upon pat ient  care . Respondent 25 stated that  there
was an adverse effect on patient care because : specimens

are mislabeled ; there are multiple reports of tests and , as
a result , the physician doesn ’t know whether these tests are
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new tests or duplicate reports of old tests; and there are

more lost specimens. It is not clear whether these problems

- 
-
. 

are inherent in AFCLAS or are due to weaknesses in the

personnel system or to management procedures. Respondent 12

explained why he believed AFCLAS had a “bad” effect on

patient care. He began by saying that patients were used in

an experiment——the initial installation of AFCLAS. He further

stated that it is difficult for physicians from other facili-

ties to in terpret  AFCLAS reports;  physic ians  must go over
cumulative records to find the kind of information that was

color coded before ; there are too many cumulative reports;

more repeat tests;  and physic ians  are concerned w i t h  loss of

V 
data if the computer goes down . The above reasons for the

adverse effect of AFCLAS upon patient care may be inherent

in the system, e.g., loss of data if the computer goes down

(it should be added that he did not state that there had been

a loss of data). Other reasons may be administrative , and
f i n a l l y ,  one problem is peculiar to the Wright—Patterson
Medical  Center , i.e., patients were used in experime nts.
One of the most emotional responses to AFCLAS was by

- 
- respondent  16, who stated , “I hate the computer deep down.

I wouldn ’t stay here if they made me a generaU” and , “Burn

the computer~~” The reasons for  a negat ive  e f fe c t  on pat ient
care cited by this respondent were the d i f f i c u l t y  in get t ing
test results and delay with stats. He said the delay in stc s

was because of paperwork;  if something is needed immediately,

response time is so slow that it is detr imenta l  to pa t ien t
care ; physicians stand in line in the laboratory to get

results before making rounds. The respondent made other

comments on AFCLA S, all of which related to delay in get t in g
test resul ts , which he attributed to paperwork . The signifi—

cance of the respondent ’s comments on AFCLAS depend s upon
whether one considers the paperwork required at the Wright-

* Patterson Medical Center to be an integral part of AFCLAS .
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In summary,  when all of the responses are considered ,

22 of the respondents perceived either a significant positive

effect (17) of AFCLAS on patient care or no significant effect

( 5 )  as a result of AFCLAS . Of those who perceived no significant

e f f e c t , only one attributed this directly to AFCLAS ; three

rela ted the absence of e f f e c t  to their lack of use of the
laboratory ; and. the categorical response o~ one physician
provided no basis  for his reasons for perceiving no signifi-
cant change . The three respondents who perceived a negative

e f f e ct of AFCLAS upon pa tient care gave reasons that cannot
be in terpreted conclusively as related to AFCLAS rather than
to some other part of the total laboratory system .

Physicians’ Perception of Improvements in the Laboratory

System as a Result of AFCLAS. The respondents were asked

what has improved since the introduction of AFCLAS . The

ques tion was open ended but the investigation was concerned
with obtaining responses related to cumulative reports ,

turnaround time , r e t r i eva l  time , and test request forms .
The responden ts did identif y the f i r s t  three of these , but

in rank order of categories by number of responses , turna round
time was sixth and the test request form was ranked. eighth

(Table ~:I—3). Physicians mentioned the request forms but

in on ly one case d id the physic ian complete the form himsel~~.
The uhvsician who filled out the forms said he found no

d ifficulty . Twn phy sicians said that the request forms were

better. The responients distinu ’iished improvements in patient

care a f t e r  A I V V T V A ~~~ (Table  “1-1) ‘rom imnrovements  in the
laboratory system af~~-r AP flLAS ~Table UI-I). gumulative

revorts ranked first both in resoonse to imnact of AFCLAS

on patient care V~n i  ~r t provemen t s  in the laboratory system as

a r e s u lt  Of AP U AP . IPwever , retrieval was not mentior - -~

m effec t on patient care , but it ranked second. in imnr V :i e nt s

the 1aLr~r-itory system Ice to AFCLAS . Format o~ report s
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TABLE VI—3
NUMBER OF RESPONSES TO QUESTION ON IMPROVEMENTS DUE TO AFCLAS ,
BY CATEGORY OF RESPONSE AND CATEGORY OF RESPONDENT

Respondents Respondents Who
Who Perceived Respondents Perceived a
a Significant Who Perceived Significant

Total Positive no Significant Negative Effect
Number of Effect Upon Effect Upon Upon Patient

Response Category Responses Patient Care Patient Care Care

Cumulative reports 19 13 3 3

Retrieval time 7 3 3 1

L e g i b i l i t y  of
reports 6 5 1

Format of reports 5 3 2

Patient records 4 3 1

T u r n a r o u n d  t ime 3 3

-~ z 3 3

Request forms 2 2

Lost reports 2 2

Routine reports 1 1

Error rate 1 1
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was not mentioned in response to impact on patient care but

ranked fourth in improvements in the laboratory system as

a result  of AFCLAS . Legibil i ty ranked high in both impact
on patient care (second) and on improvements in the labora-

tory system due to AFCLAS (third). Stays were not mentioned

as a positive effect upon patient care but were mentioned by

three respondents as an improvement in the laboratory system

due to AFCLAS. Twenty-four of the respondents perceived

improvements in the laboratory system due to AFCLAS . The

one respondent who pe’ceived no improvements in the labora-
tory system also perceived no significant effect of AFCLAS

on patient care. All three of the respondents who perceived

a negative effect of AFCLAS on patient care found improvements

in the laboratory system due to AFCLAS . The three also

perceived the cumulative reports as an improvement in the

laboratory system , and one perceived re t r ieva l  time as an

improvement in the laboratory system.

In summary,  almost all of the respondents perceived
improvemen ts in the laboratory system that were due to

AFCLAS . The spec i f ic  improvements were somewhat d i f fe r e n t
f rom those tha t had a spec i f i c  e f f e ct  upon pa t i en t care , but

cumulative reports and legibility of reports ranked high both

in e f f ect upon patient care and in improvemen ts in the
laboratory system due to AFCLAS .

Phys i c i ans’  Perceptions of What has Deteriorated Since

Introduction of AFCLAS. Respondents were asked what had

deteriorated since AFCLAS became operational. Twenty-three

respondents ide n t i f i e d  some de ter iora t ion  since AFCLAS .
However , the reasons (see Table VI—4) in many cases were not
directly related to AFCLAS . Since the study was concerned

onl y wi th AFCLAS , we el iminated from analys is  al l  commen ts
riot directly related to AFCLAS. The difficulty with this
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TABLE V I - 4

NUMBER OF RESPONSES TO QUESTION ON THE DETERIORATION OF THE
LABORATORY SYSTEM AS A RESULT OF AFCLAS , BY CATEGORY OF

RESPONSE A~~2 CATEGORY OF RESPONDENT

Respondents Respondents
Who Perceived Respondents Who Perceived
a Significant Who Perceived a Siq f~~ca~~t

T o t a l  P o s i t i v e  No S i g n i f i c a n t  ~ e~;a t~~.’e Ef ~~~-~~~
~amoer of Effect Upon Effect Upon Upon P a t 1 e r~t

Response Category Responses  P at i e n t  Care  Patient Care Care

Cumbersome records
for inpatients and
outpatients 8 4 2 2

FOrnat and color of
laboratory requests 2 4 2 2

V Reports not filed 6 2 1 3

T-j rn a ro un d  t ime  5 4 1

Ease of retrievinq
test results 5 3 2

Number of lost
reports 5 4 1

Availability of
system for results
inquiry (called
‘le ss ~o wr . t i -~e ’ )  5 4 1

V 
Turnaround time
for rro- 5 3 2

Lost specimens 4 3 1

Errors in  i r r ut
to con r ut er  3 2 1

Laboratntv reports
~er t to w r on o  place
-r -otp atl ent rerori s or
~nrntjent records) 2 2
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approach is that  the perception of deterioration due to
AFCLAS as well as the perception of the effect of AFCLAS upon

patient care is influenced by non—AFCLAS variables. One

category of comment made by over one—third of the respondents

was what was referred to by some of the respondents as the

“people problem.” “leople problem ” was used in a very general

sense by respondents and was applied to everyone who

participated in the system——from physicians to clerks. It

included shor tage of sta f f , resistance to innovation , and
lack of t r a in ing.

Among the respondents who perceived a negative effect of

AFCLAS on pa t ien t  care was respondent 25 , who stated , “Human

error is the problem ” and “The lab hides behind the computer. ”

Respondent 12 sa id: “The computer is between technician and

physician ” and “People have not become accustomed to IBM

cards. ” Respondent 13 , who perceived no sign if ican t e f f ect
of AFCLAS upon patient care , said : “It is hard to know what is

a personnel problem and what is an AFCLAS problem . Problems

of lab might not be related to AFCLAS. Can ’t blame AFCLAS for
lab problems.” Another respondent, number 11, who perceived
no significant effect of AFCLAS on patient care , said: “Cumula-

tive reports are not working because of people. ” Of the

respondents who perceived a positive effect of AFCLAS upon

patien t care , four cited the people problem .

It appears f r om the above that a l though a hi gh percentage
of all  respondents  i den t i f i ed  a people problem , those who per-

ceived a negative effect of AFCLAS upon patient care cited the

people problem more frequently than those who perceived a

posi t ive  e f f e c t  of AFCLAS on patient care. How much of the

de te r io ra t ion  due to the peop le problem can be attribu ted to
the inheren t  charac te r i s t i c s  of AFCLAS is not readily discern-
ible.
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In Table VI—4 , categories of response to the above
question are listed in rank order of number of responses in

each category. The most frequent response is “cumbersome
records ;” the second most f requen t response is “format and
color of laboratory requests.” It is not obvious whether the

size of AFCLAS labora tory report forms makes the record more
cumbersome or whether the failure to remove earlier reports

when cumulative reports are filed makes the record more

cumbersome . Comments of respondents support both possibili~
ties.

The third category of responses listed in Table VI-4,

“reports not filed ,” seems clearly to be a people problem.

It is with the fourth category, “turnaround time ,” that the

weight is more clearly toward an AFCLAS problem .

The problem of distinguishing people problems from AFCLA S

problems exists in the other categories of response listed in

Table VI—4 . The number of responses to the categories

listed is broken down further to those physicians who per-

ce ived a positive e f f e ct  upon patient care , those who per-
ceived no significant effect upon patient care , and thos e
who perceived a negative effect upon patient care. The

average number of responses was h ighest  for those phys ic ians
who perceived a negative effect of AFCLAS upon patient care

and lowest for those who perceived no significant effect.

In summary,  the samp le of physic ians  perceived a number
of categories of deterioration since AFCLAS However , since

AFCLAS as a computer—based information processing subsystem

was not c lea r ly  separated f rom the total laboratory sys tem
V 

by the respondents , what is une quivocal ly  due to AFCLAS can-
not be determined .
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Physicians’ Initial and Subsequent Reaction to AFCLAS.

Phys ic ians were asked thei r ini t ial  reac tion to AFCLAS and how
their re-action has evolved to the present. The primary objective

of the questio - was to obtain information on the physicians ’

acceptance of AFCLAS. Twelve respondents referred to the

“people problem ” in response to this question . As noted in

the previous section , the legitimacy of including such respon-

ses in the analysis  of physicians ’ perception of AFCLAS and

its effects is open to question. Six physicians who had not

previously identified the people problem identified it in

response to the question referred to above. Of these , fou r
physicians who perceived a positive impact of AFCLAS upon

patient care , one physician who perceived no significant impact

of AFCLAS upon patient  care , and one physician who perceived a
negative effect of AFCLAS upon patient care referred to the

people problem. Twenty—four physicians responded to the

quest ion on their in i t ia l  and subsequent reaction to AFC LAS.
Thirteen respondents remained unchanged in their reaction to

AFCLAS . Of these 13 , 12 who were ini t i a l l y  posit ive remained
po s it i~’e, and one who was n~ qative remained negative . Two

respondents changed from neutral to positive , and f our
ch-a~ J L ~~~: LLOITI positive to negative (Table VI—5) . Slightly

over half of the respondents remained unchanged in their

reaction to AFCLAS . P1 those who changed , four changed to a

positive reaction , five to a r’~iative reaction , and two to a

neutral reaction.

Seventeen of the respondents discussed the early oroblems

with AFCLAS at M C WP . Their responses are summarize d in Table
VI— 6 . Seven of the respondents thought there were early

problems but that AFCLAS was better now (at time of inter’~’iews) ;

two responden ts thought  AFCLAS was better in the beg inn ing
than now . One respondent who had experience with the init ial

installation of a computer—based system said that )\FCLAS had

progressed f a s t e r  than  expected 0
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TABLE VI-5

PHYSICIANS ’ INITIAL AND SUBSEQUENT REACTIONS TO AFCLAS , BY
CATEGORY AND NUMBER OF RESPONSES IN EACH CATEGORY

Category of Response Number of Respo nses

Posi tive to posi tive 12

Pos itive to neutral  2

Posi t ive  to negative 4

Negative to posi t ive 2

Negative to negative 1

Neu tral to positive 2

Neutral to negative 1

No response 1

TABLE VI-6

NUMBER OF RESPaNSES TO QUESTION ON PROGRESS OF AFCLAS FROM
TIME OF INSTALLATION TO TIME OF INTERVIEW , BY CATEGORY

OF RESPONSE

Response C3te~jory Number of Responses

Early problems , now better 7

Has potertial 7

Better when initially
insta lled than now 2

Proo~ essed f a s ter than
ex pec ted 1
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Some comments of respondents who spoke of po tentia l
provide a f l avor to the responses. Res ponden t 2 said that
“the machine is great and can be more effective than the

old system , bu t ha s to be f ed properl y. High potential. ”

Respo ndent 7 said th at it has poten tial but it has to be g iven
more time to develop . In his words: “It is essential in the

long run for a large hospital. ” Respondent 19 sa id , “It will
be better when it settles down . Fantastic when the bugs are

out.” Respondent 22 said , “Fan tastic potential. ”

AFCLAS has been generally accepted by the respondents.

Ei ght mon ths a f t e r  installation most responden ts perceived
improvements. Many who qualified their acceptance saw a

potential for the system . In other words , the system is

inherently effective but it will take more time to work out

the peri pheral  problems , e.g., personnel , administrative.

Improvements in AFCLAS Tha t Would Help Physicians. The

respondents were asked wha t improvements in AFCLAS would help
them . As in response to other questions , a large number re-

lated to the personnel system . Since the question relates to

the fu ture of AFCLAS ra ther than to the pas t experience wi th
AFCLAS at Wright-Patterson Medical Center , there is more justi-

f i ca t ion  for  including responses rela ted to personnel in th is
analysis.

The responses related to personnel are categorized and.

a-; qre-uatr I in Table VI-7. The response category “better

tra ined peop le ” included comments on the complexity of the

computer for laboratory technicians , the need. for people to

know the total system , and the need. for more intensive training

for conp iter operators. The comments refer not to the trainin~
of labor a tory personn el in their special ty ,  bu t ra ther fo r
working with AFCLAS. The need for “more personn el” was ne t
limi ted to the laboratory. The category “faster entry of

laberatory results into the computer ” perhaps relates to better
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TABLE VI-7

NUMBER OF RESPONSES TO QUESTION ON WHAT IMPROVEMENTS IN
AFCLAS WOULD HELP YOU , BY CATEGORY OF RESPONSE—RESPONSES
RELATED TO PERSONNEL

Response Category Number of Responses

Bet ter trained people 5

More personnel 3

Fas ter ent ry  of labor atory
resul ts into the computer 2

Better selection of
la bora tory technicians 1

Less personnel turnover 1

Screening old reports from
the records 1

Getting tests into the
record 1
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trained personnel in the sense discussed above. The other

comments may be significant but were mentioned only once by

the sample of respondents.

The responses that relate direct ly  to AFCLA S ra ther  than
the personnel  system associated wi th  AFCLAS are categorized
and aggregated in Table VI-8. The category cited most often

is “ more te rminals .” Two respondents cited the need for  video
terminals ; two for faster response time; one cited a need for

faster terminals; and one a need for a backup system. The

above appear to be related to system hardware.  The remaining
comments appear to be related to system software.

It was expected that  physicians  would i d en t i f y  spec i f i c
information that a system such as AFCLAS could provide but

that is not provided by the present system . This was not the

case and perhaps the comment of one respondent that  he did
not know enough about computers to know what could be done
offers some explanation.

2. Physician Questionnaires

The Phys ic ian  Quest ionnai re  contained two pa r t s  (Appendix
E ) .  Par t  1 measured the physic ian ’ s knowledge of and pe rsonal
experience wi th  the cl inical  laboratory,  and Part 2 measured
acceptance of AFCLAS and the change (expected change in

period X and perceived change in period Y) from a manual to
an automated system.

V N i n e t y — s i x  percent  of the phys ic i ans  responded to the
questionnaire administered in period X and 93 percent responded

in period Y.  The numer ica l  value of 1 to 5 was assigned , in
orde r , to score responses from a value of 1 for strongly
favorable toward AFCLAS to a value of 5 for strongly un favorab le
toward AFCLAS . We computed the mean standard score for the

total response to each question as described in the evaluation

plan [Re f . 5 ] .
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TABLE VI-8

NUMB ER OF RESPONSE S TO QUE STION ON WHAT IMPROVEMENT S IN AFCLAS
WOULD HELP YOU , BY CATEGORY OF RE SPONSE

Response Category Number of Responses

More terminals 7

Better format and color of request forms 3

Simplif y gett ing informa tion 2

Video terminals 2

Better distribution system 2

Faster response time 2

Cumulative reports for week instead of
3 days 2

Capability to change system at local
level 2

Less downtime 1

Better pat ient  iden ti f i ca t ion  1

Capability to provide more specific
direct ions  to the laboratory 1

Need for a backup system 1

Faster termina ls  1

Less spread out reports 1

Cumulative reports for everyone 1

More information on same sheet 1 
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The overall mean standard score for Part 1 (Question-

naire #1) before AFCLAS was 49.98 and for Part 1 after AFCLAS
the mean standard score was 52.11. The overal l  mean standard
score for Part 2 (Questionnaire #2) before AFCLAS was 49.99

and after AFCLAS the mean standard score was 63.33.

The difference for Part 1 between the mean standard

score for each of the individua l questions b r  pe:iod X and

period Y was statistically significant at the 0.CJl level

for all questions except Question 15, which was stat istica l ly
significant at the 0.01 level.

The d i f f e r ence  for  Part  2 between the mean standard score
for each of the individual questions for period X and period Y

was statistically significant at the 0.001 level for all

questions. The direction of change before AFCLAS to after

AVFCLAS for Part 1 was not consistent. Twenty-seven of the

questions were in a negative direction (the standard scores

were higher after AFCLAS), and nine were in the positive

direction (the standard scores were lower after AFCLAS).

The direction of change for all questions in Part 2 was

nega t i ve .

The positive changes in Part 1 from before AFCLAS to after

AFCLAS were in response to Questions 1, 8, 19 , 20 , 21 , 24 ,

26 , 30 , and 35. All of these relate to AFCLAS capability .

For the Physician Questionnaire we assumed that responses

1 unh 2 to a ques tion implied sa t i s f ac t ion  with the laboratory ;

res~ onse 3 implied a neutral feeling; and responses 4 and 5

~mnlied dissatisfaction. Most of the physicians answered all

~uestions in Part 1 of the questionnaire. There were a total

of 55 bl ank responses in period X and 112 blank responses in
r)eriod Y out of a total of 4,032 possible responses. The

first questionnaire measured physician satisfaction with the
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~~ cli n ical labora tory,  as fol lows :

Period X Period Y

Satisfied 20% 19%

Neut ra l  44 %
- - D i s s at i s f i e d  36% 46 %

-

- V The pe rcentage of physicians who were dissatisfied with the

cl inical  laboratory in creased by 10 percent f rom period X to
period V . Information from the interviews with a random

sample of phys ic ians  ind ica tes that the increase was probably
due to intervening f a c t o r s  such as the introduct ion of the
HYCEL—l7 that were not introduced by AFCLAS. Table VI—9

- 
- shows the results by question .

V 
Part 2 of the questionnaire included “no opinion ” as an

- - additional possible response. In period X , mos t physic ians
-

- 
had limited informat ion  on AFCLAS so an average of 30 percent
of the responses to the indiv idual  quest ions e i ther  were “ no
opin ion ” or were blank. In period Y, th is  percentage dropped
to 8 percent. The period X version of Part 2 of the question-

I 

naire  mea sured acceptance of the chan ge from a manual  to an
automated system . The period Y version measured acceptance

V 
- of AFCLAS after it became operational. The results for the

val id responses , omitting “no op inions ” and blanks , are

-
~~~~ as fo l lows :

Period X Period. Y

-
~ Favo rable 77~ 33%

No chance 22% 32~
U nr a v o r a b l e  l~ 35~

Table VI—lO shows the results by question.
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TABLE V l - 9

P H Y S I C I A N  QUESTIONNAIRE #1

PERIODS X AND Y

Qu e S t ion - -Per iod  \ Pert ‘iNumber 
____________ ________ _______________ _____________ _________ _____________

Percen t  Pe rcen t  P e r c e n t  Pe rcen t  P e r c e n t  P e r c e nt

___________ 
S a t i s f i e d  N e u t r a l  D i s sa t i s f i ed  Sa t i s f i ed  N e u t r a l  Dissatis fit~u

1 10 70 20 47 37 16
2 13 39 48 4 27 69

18 37 45 6 22 72
4 9 2 9  62 4 26 70
5 10 55 35 4 35 61
6 9 42 49 10 35 55
7 15 29 56 5 32 63
8 8 16 76 9 2 1 70
9 14 29 57 6 2 5 69

10* — — — — —
11* — — — — — —
12* — — — — —

13 14 58 28 9 33 58
l4 t  — — — — — —
15 28 28 44 31 26 43
16 21 41 38 16 42 42
17 13 47 40 6 43 51
18 13 41 46 5 23 72
19 8 58 34 12 58 30
20 5 53 42 13 59 28
21 9 73 18 43 38 19
22 49 36 15 38 33 29
23 15 32 53 8 19 73
24 43  31 26 4 4  33 23
25 38 53 9 38 47 15
26 7 58 35 21 53 26
27 34 29 37 27 30 43
28 53 27 20 34 27 39
29 29 54 17 15 43 42
30 27 58 15 62 25 13
31 8 63 29 5 45 50
32 8 60 32 5 43  52

V 33 9 53 38 4 34 62
34 58 35 7 29 34 37
35 25 69 8 20 72
3~ 19 70 11 16 71 13

— 
:an 

__________ ~~ _____________ ___________ ________ _____________

* Percentages were not reported for Questions 10, 11, and. 12
because they were Pesigned to ga ther numer ica l  es tima tes ra ther
t h V l f l  to a s c e r t a i n  s a t i s f a c t i o n  w i t h  the  l a b o r a t o r y .

i e s t) )u 14 r e q u i r e d  o n l y  a “yes ” or “ no ” answer .  A “ no ” answer
directad the physician to skip Questions 15 , 16 , and 17.
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TABLE ~V ’1~~ l0

p f ~~5 Vr  - L A N  - ;E ST TnN, ;Ar  RE

r r-:RI oDs X AN N  Y

- )
~~~sL- 

- - ~V r d  X er i o d  9

r 
______ VVVVI

~- r : o r t  Por  ~V~V 1  P~~~V , V t  0- - o i -r  ~-r  L’ , V r c e n t  ~- r -  V Z  ~~~~~~~~~~ )V ~~1c  -

~e Nr - r~ a v r r a b 1~- - 
- 

9 o vo r ab 1~ N —  ch-ri~P Nn ~

1. 83 15 2 28 30 24 4~ €
2* - — — — — 2 2  31 4~ 3
3 82 18 0 25 ~4 L U
4 

- 
70  30 0 28 33 2 5  4

5 89 8 2 29 53 9
36 2 31 28  H 38 10

7 89 11 1 22 51 20 2 9  6
3 - 81 1-9 0 29 14 36 50 10
9 89 12 0 21 17 31 4 . .  5

10 88 I 11 1 25  4 4  2 0  3~
11 57 4 1  32 2 0  4 9  31 8
12 76 21 3 35 19 18 6~ 1€
13 71 29  0 24 III 4 H 6
14 4 7  50 3 28 10 51 9 5
15 78 19 3 34 4 4  4 0  5
16 92  15 3 33 17 35 48  6
17 87 i i  0 31 38 50 12 12
18 80 15 5 31 4 4  14 4 2  4
17 71 2 9  0 45  25 4 0  35 I L
20 3 9 12 0 35 4~ 2 0 37
21 9 1 19 0 36 17 41  4 9  12
2 2  42  16 2 31 25  33 4 2  1-3
2 3 1 17 2 35 18 36 4 6  10
2- ;  91 19 0 2 3  ‘5 13 12
25 81 19 1 3 76 11 13 5
2 6  ~ 8 j 

5 2 38 33 34 3 3  11
2 7  75 25  0 3 1 V:4  V :7 4 9  6
2 8 - 4 2  2 38 11 33 56 9
2 7  1 61  37 2 30 H 4 9  3 2  7
30 81 3 1 16 T 4  15 ‘ i i
31~ - - — — 4 44  2 2  9

77 2~ 1 30 33 3 1 36 8
_ _ _ _  _ _ _  _ _ _ _  — — _ _ _ _ _ _ _ _  _ _ _ _  _ _ _ _ _  _ _ _

* - r o was a t y p o  : r a I - h l o O l  o r r o r  ~n Q u o s ’ l r r  2 , per iod  >1 , sO t N O
ros  V se s  w e r e  rot t r c I u T h - l  in ‘H arolvais.

e a t l o r V 3l was  ~‘3-3 ~ -~ Ir. D - r L u d  V .
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The questions in Part 1 may be categorized on the basis

of their  re~ ationship to the inherent capability of AFCLAS

and to the laboratory and administrative subsystems of the

hospital system (Table VI—ll); the questions in Part 2 may be

categorized as d i r ec t ly  or ind i rec t ly  related to AFCLAS

capabilities (Table VI—12). Based on the above categorization ,

more physicians responded positively than negatively in period

Y to four  of the seven ques tions directly related to AFCLAS
capabil ity ; to no ne of 13 questions indirectly related to
AFCLAS; to three of 10 questions related to the clinical

l abora tory ;  and to none of six related to admin i s t r a t ion
(Table 71-13). In Part 2, more phys ic ians  responded posi-
tively than negatively in period Y to 11 of 17 quest ions
directly related to AFCLAS capabilities and to one of 14

ques tions ind i rect ly  related to AFCLAS capabilities (Table
VI—l4).

The above indicates that the physicians tended to be more

positive in period Y when the questions were directly related
to the inherent capabilities of AFCLAS than when the questions

were ind irectly rel ated to AFCLAS , related to the c l in ica l
labora tory ,  or related to the administrative system .

B. Reg istered Nurses

Dur in g March 1975 , all registered nurses  at MCWP , except
operating room (OR) nurses, nurse p rac t i t ioners , and nurse anes-

V thetists , comple ted a forced choice ques tionna i re  designed to

measure ac’ceptance of AFCLAS (Appendix  E )  . During April 1976, 3

months  after AFCLAS became functionally operational , substan-

t i a l l y  the  same popu la t ion  completed a ques t ionna i re  tha t
d i f fe r e ~ f rom the f i r s t  ques t ionna i re  e s sen t i a l l y  only in the
tense of the verbs V, *

* There  was a slight difference , however.  In period V c i v i l i a n
r I J r se s  were not inc luded in the sample , whereas  app rox ima te ly
26 percc~nt  of the period X samp le consisted of c iv i l i an  n u r s e s .
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TABLE \ ‘ I— l l

CA L[:;- RIzATIO 5: OF 3 L E S T I U N S  ON PHYSICIAN’S Q U E S T I O N N A I R E  f f 1

t 

Nirecrly N 7 ~~ t~~~-~ Indirectly Related Related to Related to
t o  A F O LA S  to AFCLAS C l in i c a l  A dn i r . i s t r a—
:‘a r a t  ~1tty Capability Laboratory tion

2 - ~~t~~rr s: ~~estions: Questions: -Q-oestions:

- 
- 

1, 19 , 2 0 , 2 1 , 2 4 , 26 , 30 4 , 5 , 6 , 8 , 10 , 12 , 13 , 2 , 3 , 9 , 2 2 , 23 , 7 , 11 , 15 , 16 ,
13 , 31 , 32 , 35 , 37 25  , 29 , 3 3 , 34 , 17 , 2 7

36 
_ _ _ _ _

TABLE V I — 12

$ 

CIV F ( I O P I Z A T I i N  OF 32 E ST 1O N S  ON P H Y S I C I A N ’ S  Q U E S T I O N N A I R E  f f . -

- V - - D i r e c t ly  P e l a t ed  to AF C L A S  I n d i r e c t l y  R e l a t e d  to AFCLAS
C a p a b i l i t y  C a p a b i l i t y

Questions: Questions:

3 , 4 , 5, ~ , 7, 8, 9 , 10 , 1 3 , 1 5 , 1, 2 , 11 , 12 , 14 , 16 , 19 , 22 , 23 ,
17 , 18 , 20 , 2 1 , 24 , 25 , 30 26 , 27 , 28 , 29 , 31

TABLE VI-13

P O S I T IV E  N E S P O N S E S  IN  P E R I O D  Y BY CATEGORY OF I N E S T L I N  — P H Y S I C IA N ’ S

Q U E S T I O N N A I R E  ;l

P o s it i ” e  R es oo n s e  Pos i t i~’e Response  P o s i t i v e  Response  P o s i t i v e

3
’ to Qucst~~ros to Questions In— to Questions Resporse 0-0

Directly Related directly Related Related to -.oestlons Re— 
-

to AI -~~LAS to A F O LA S  Clinirral Lahora— lated to
-:~~~~ih ~~1it - C ap a b i l i ty  t or y  Ad~~in i s t r a t : C0

3-Jestions : Questions: Questions: Questacos:

1, 21 , 24 , 30 ~1000 22 ,25 ,76 None

TABLE V I - 1 4

POSITF:F PFSN~-N S ES [N P E R I O D  V 2’ C A T E G O R Y  OF Q U E S T I O N  — P H Y S I C I A N ’ S
Q U E S T I O N N A I R E  2

POsitivE P.esronses Positi’ p Responses
to locations Diren tly to Questions Indirectly
P e la t e l to A F O L A S  Related tc A1 V CL A S
C a p a b i l i t y  C a p a b i l i t y

Questions: Questions:

3 ,4 ,7,10 ,15 ,17 ,18 31
10 ,24 ,25 ,30
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Nine ty—seven  percent of the nurses responded to the

questionnaire before AFCLAS (period X) and 94 percent  a f t e r
AFCLAS (period Y ) .  In comput ing the response rate , six
nurses  in period X were on Temporary Duty (TDY) , leave , or had

been reassigned and were not included ; three nurses in period V
were on TDY or leave and were not included .

The mean standard score for responses to all the questions
on the schedules was 50. 03 for  period X and 62 .7 fo r  period V .
This indicates tha t the acceptance by nurses was grea ter before
AFCLAS than after AFCLAS . The mean standard score for every

question was hi gher in period Y than in period X,. The differ-

ence in each case was statistically significant at the 0.001

level.

The conclusions above speak for themselves. However , some
insight may be obtained by considering the response data in

de ta i l .  This  does not a f f e c t  the conclusions, of course .
The s t a t i s t i c a l  s i g n i f i c a n c e  (probabi l i ty  of incor rec t ly  con—
c l ud i n g  tha t  there  is a d i f f e r e n c e )  of the d i f f e r e n c e  between
per iod  X and per iod V is based on a small sample size for
those ques t ions  where the number of “ no opinion ” responses is
h i g h .

We assumed t ha t  the responses “ s t rongly  agree ” and “ agree ”
indicate favorable responses and “disagree ” and “ strongly
disagree ” indicate unfavorable responses. The responses were

as fol lows :

Period X Period V

Favorable 74% 3l~.

No change 24% 36%

Unfavorab le  2 % 33~
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In per~ od X most nurses had limited information on

A F C IA S  so an average of 32 percent  of the responses to
individual questions either were “no opinion ” or were blank.

In per iod X this percentage dropped to 18 percent . Table
71-15 presents the results by question.

C. Labo ra tory  S ta f f

During March 1975 and again in April 1976 , the labora—

tory staff completed questionnaires. The laboratory s t a f f
was def ined as all peop le working in the laboratory except
comm iss ioned o f f i c e r s , secretaries, and volunteers. The

questionnaire comprised two parts . The f i rst part  was a job
satisfaction scale; the second part posed specific questions

about clinical laboratory operation (Appendix E).

A total score on the job sati s fac t ion  scale was compu ted
f o r  each respondent.  We obtained the mean score for  period.  X
and period V and conducted a s ta t i st ica l  s i g n i f i c a n c e  tes t
on tho difference between means.

To score the  ‘iob satisfaction questionnaire a numerical

N’olue of from 1 to 5 ~as assigned to the responses :  f r o m
‘ st r on -~ L~ agree ,” which was assigned a value of 1, to “strongly

d isa gree ,” which was assigned a value of 5.

The mean score in period X ~~~~~~ g 58.4 with a standard

devia tion of 8 . 3 ;  the mean score in period V was 5 5 . 2  w i t h  a
standard deviation of 9.1. The d i f f e r e n c e  is sign i f i c a n t at
the 0.10 level. Job satisfaction seemed to improve but the

change was statisti ca l ly  sign i f i c a n t  at the level  above tha t
commonly u s~ d in ~-ractice , i.e., 0.05.

ThEa second part of the laboratory staff questionnaire

is r o~~rod-0ced as Laboratory Sta f f  Ques tionna ire ~2 after

V 
V l

~~dbI , VI— 15.  The r e su l t s  of the ana lys i s  are presented
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TABLE VI-15

REGISTERED N[VRSING QUESTIONNAIRE

PERIODS X AND Y

Period X Period Y
0u~ st 1n~’ Percent [accent I H r c e n t  P e r c e n t  P e r c e n t  1Hr~ € V r t  Percart Percent

Nur [~or  Favor— No I a~~ - — No Op i n i o n  F a v o r —  H U n f a v o r —  No Op i n i o n
a b l e  Cha n 6e  ~~~~~b 1e or B l an k  a b l e  ab l e  o r B l a n k

1 77 13 10 27 2 S  39 36 16

2 69 30 1 28 26 28 4 .  16
3 94 4 2 25 38 12 50 20
1 68 29 3 29 2 6  28 46  16
5 93 7 0 27 18 34 4 8 15
6 6 3  31 6 32 28 4 7  25 22
7 90 9 1 26 31 4 3  26 15
8 61 38 1 36 17 61 22  18
9 60 40 0 35 27 57 16 23

10 97 2 1 27 44 20 36 12

11 61 35 4 33 25 27 48 14

12 80 19 1 32 59 13 28 12
13 68 32 0 44 17 70 13 26

14 50 4 6  4 31 58 18 24 15

15 77 11 12 39 31 51 18 25

16 81 18 1 33 22 38 40  3 8

Near 71 - 24 3 32 31 36 33 H
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LABORATORY STAFF QUE STIONNA IRE ~ 2

I. The normal work week to this Laboratory is

1. -‘ less than 35 hours.
2. ~ 35-40 hours.
3. 3 40-45 hours.
4. ~s-so hours.5. over 50 tcurs .

2. :rtnu the past week . I worked jr the laboratory

1. less than 35 hours.
2. 35—40 hours.
3. 40—45 hours .
4 . 45-50 hours.
5 ~ over 50 hours.

3. During the past week . I spent

1. 2 hours or less
2. 2-5 hours
3. 5-8 hours on military duties outside the Laboratory .
4 . B-lI hours
5. over 12 hours

* I have no military duties outs ide  the l a b o r a to r y .

4. During the past week , I was on pass or leave

no

d a y s .  (not statistically analyzed)

5. ruring the att week , I w iked

1. less “ha t
2. 1-3
3. 3-6 more hours than the normal work week ir. rte iabrrat~ ty

4. ~-i
5. over 10

jr ) r - ~~f r r ~ ir my t a sk s  i,. the 1 .L. ratory. I feel that 1 have

1. rush o r ,  t i-a , .
2.
3. all - f  the time that I need a~ soo~ lush r rp tasks.

4~ s.~r ewha ” lo ir .  that
5. much Jess ‘has

is fOr f- rsiru my ~~. ,  - - in ‘ r e  .ah- i ,,t ry I f e e l  t h a t  I have

1. ru -h inert

2 .  more time that. “hat) I would expect for a la b  E a t e r y  it
.3. at- -~~t the -n i - ’ .n,o.,r,t of -

4 ‘. -~ this type.

much ‘ess

l B .  W’ . r ~ rnsrn- , r y tasks ir. the laboratory , I am rushed

1. rarely.
2.  occasionally.
3. moderately often.
4. - t i e r .
5. very often.

ANSEP 

~ 9.,~Not included in computation of percentages listed
pru - - in Table VI—l6.
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9. When performing my tasks in the laboratory , I set rushed

n much less often than
2. c~ less often than
3. Q about as often as I would expect in a clinical laboratory of this kind .

4 • ~ more often than *

5 • L~ much more often than

* 0 No opinion

10. The quality of reports in this laboratory is

1. Ct far superior to
2. o slightly superior to
3. 0 ~i.~ut the same quality as reports for similar laboratories.
4 . 0 slightly inferior to

5. .1 far inferior to

* No opinion

11. The time available f~ r quality control in this laboratory is

.1. -~ more than is needed .
2. 1 all that is needed.
3. almost all that is needed.
4. i slightly less than is needed.
5. much less than is needed.

* Quality control is not part of my job.

1’ . It’. laboratories such as this , there is typically

1. more than enough time
2. ,1 all the time that is needed
3. almost as much time as is needed for quality control.
4. less time than is needed

5~ ~ much less time than is needed

* 0 No opinion

*Not included in computation of percentages listed
in Table VI—16.
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in Tables VI—16 and VI-l7. Respondents were asked what was

the normal work week in the laboratory (Question 1, Labora-

tory Staff Questionnaire #2). There was a range of responses

from “35 to 40 hours” to “over 50 hours ” (Table VI-16). There

seems to be no consensus regarding the normal work week in the

clinical laboratory. The percent of respondents who perceived

the normal work week to be 35 to 40 hours increased signifi-

cantly between period X and period Y; the percent of respondents
who perceived the normal work week to be 45 to 50 hours

declined significantly. In general, the perceived normal work
week was shorter in period Y than in period X.

The respondents were asked the hours they worked in the
laboratory the week before they completed the questionnaire

(Question 2, Laboratory Staff Questionnaire #2). There was a
decline in the percentage who worked 40 hours or less, and an
increase in the percentage who worked 40 or more hours from
period X to period Y. The latter change is statistically
significant at the 0.05 level.

Respondents were asked the time spent during the past
week on military duties outside the laboratory (Question 3,
Laboratory Staff Questionnaire #2). Thirty-three respondents
in period X and 38 respondents in period Y had military duties
outside the laboratory. The only statistically significant
change was a decline in period Y in the percentage of respon-

dents who spent 2 hours or less on military duties outside
the laboratory.

There was no statistically significant difference before
and after AFCLAS in any category of response to the question ,
“During the past week I worked ... more hours than the normal
work week in the laboratory” (Question 5, Laboratory Staff
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TABLE VI-16

RESPONSES TO LABORATORY STAFF QUESTIONNAIRE #2

Statistical
Period Significance

Question No. Response No. X Y Level
TP~ rcent) *

1 1 0 0 NS
2 10 25 0 .05
3 38 54 NS
4 31 11 0.01
5 21 10 NS

2 1 2 0 NS
2 29 13 0.05
3 39 44 NS
4 17 23 NS
5 12 20 NS

3 1 82 60 0.05
2 9 26 NS
3 3 3 NS
4 0 3 NS
5 6 8 NS

4 (Not included in analyses)

5 1 4]. 24 NS
2 27 32 NS
3 10 15 NS
4 10 20 NS
5 12 8 NS

6 1 0 0 NS
2 0 10 0.05
3 42 13 0.01
4 42 46 NS
5 16 26 NS

7 1 4 0 NS
2 6 3 NS
3 39 26 NS
4 35 26 NS
5 18 44 0.05

* Percent refers to percent of total response in the category
indicated.

t NS indicates not statistically significant.

The significance tests for the responses to each question are
not independent.
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TABLE VI-16 (Cont.)

Statistical ~

‘

Period Signi f icance
Question No0 Response No. X Y Level

TP~rc~~E) *

8 1 11 2 NS
2 21 29 0.05
3 21 13 NS
4 26 33 0.01
5 21 29 NS

9 1 0 2 NS
2 4 2 NS
3 26 22 NS
4 45 37 NS
5 24 38 NS

10 1 11 11 NS
2 26 11 NS
3 54 51 NS
4 4 15 NS
5 4 13 NS

11 1 2 2 NS
2 40 21 0.05
3 18 17 NS
4 27 21 NS
5 13 38 0.01

12 1 0 0 NS
2 43 28 NS
3 23 24 NS
4 27 24 NS
5 7 23 NS

* Percent refers to percent of total response in the category
indicated .

t NS indicates not statistically significant.

The signiticance tests for the responses to each question are not
independent.
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TABLE VI-17

TEST OF SIGNIFICANCE OF DIFFERENCE BETWEEN
*PERIOD X AND PERIOD Y FOR EACH QUESTION

2 
Degrees of Statistical

Question No. Freedom Significance Level

1 37.9 3 0.01

2 15.3 4 0~ 05

3 15.05 4 0.01

5 12.8 4 0.05

6 8.5 3 0.05

7 29.9 4 0.01

8 48.8 4 0.01

9 10.2 4 0.05

10 27.8 4 0.01

11 33.1 4 0.01

12 22.3 4 0.01

* A total score was computed for each question in the
Laboratory Staff Questionnaire #2.
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Questionnaire #2 and Table VI_l6).* This is not surprising

since there is a lack of consensus regarding the normal work

week in the laboratory.

In period X no respondent indicated that he had more time

than he needed to perform his tasks. However, 42 percent

indicated that they had all the time they needed (Question 6,
Laboratory Staff Questionnaire #2 and Table VI—16). In

period Y the number of respondents who had more than enough

time to accomplish their tasks increased significantly, but

the percentage who had all the time they needed declined

significantly. All of the data for Question 6 suggests that,

in general, the respondents perceived that they needed less

time to perform their tasks after AFCLAS than before AFCLAS .

In response to a question that asked the respondents to

compare the time they had to perform their tasks at the Wright’-

Patterson clinical laboratory with similar laboratories, the

percentage of respondents who perceived that they had much

less time at Wright—Patterson increased significantly, from 18

percent to 44 percent (Question 7, Laboratory Staff Question-

naire #2 and Table VI—l6) .

The percentage who were rarely rushed in performing their
tasks in the laboratory declined significantly from 11 percent
before AFCLAS to 2 percent after AFCLAS (Question 8, Labora-

tory Staff Questionnaire #2, Table VI—l6). The respondents

perceive that they are somewhat more rushed after AFCLAS than

before AFCLAS. However , the only response that was signifi-

cantly different before and after AFCLAS was in the category

“rarely ” rushed.

* Question 4, Laboratory Staff Questionnaire #2 , was not
analyzed since it was asked as an internal check on
Question 2, i.e., if a respondent were on leave the
previous week, he would be expected to check response 1.
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The respondents were asked to compare the frequency with

which they were rushed in the clinical laboratory at Wright—

Patterson with similar clinical laboratories. There was no

significant difference in any of the responses to this

question. Both before and after AFCLAS, approximately 96

percent of the respondents perceived they were rushed as often

or more often at the Wright—Patterson clinical laboratory as

they would expect in a similar laboratory (Question 9, Labora—

tory Staff Questionnaire #2, Table VI—16).

The respondents were asked to compare the quality of the

reports at the Wright—Patterson clinical laboratories with

similar laboratories (Question 10, Laboratory Staff Question-

naire #2). There was no statistically significant change in

any category of response. However , there were fewer responses : 1
in the “far superior” and “slightly superior ” categories, and
more responses in the “slightly inferior ” and “ far inferior ”

categories after AFCLAS. The direction of change appears ,

therefore, to be in the direction of “inferior ” from before
AFCLAS to after AFCLAS.

The respondents were asked about the time available for

quality control before and after AFCLAS (Question 11,

Laboratory Staff Questionnaire #2). The percentage who per-

ceived that there was all the time that was needed declined

significantly from 40 percent before AFCLAS to 21 percent

after AFCLAS. The percentage who perceived that there was

much less time than was needed increased significantly from

13 percent before AFCLAS to 38 percent after AFCLAS

(Table VI—16).

The respondents were asked about the time available for

quality control in typical laboratories (Question 12,

Laboratory Staff Questionnaire #2). There was no statistically

significant change in any category of response.
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D. Patients

During March 1975, a random sample of 182 patients who

came to the clinical laboratory for tests completed a patient

satisfaction schedule (Appendix E). During April 1976 , a

random sample of 211 patients who came to the clinical labora-

tory completed the same schedule.

A numerical value of from 1 to 5 was assigned , in order ,
for  responses from “strongly agree ,” which was assigned a
value of 1, to “strongly disagree,” which was assigned a value
of 5. A composite score was computed for each respondent

and a mean score was computed for the before—AFCLAS sample and

for the after-AFCLAS sample.

A statistical significance test was conducted on the

difference between the two sample means . The mean score

increased from 33.7 before AFCLAS to 37.7 after AFCLAS. The

increase in the mean score indicated a decline in patient

satisfaction from before AFCLAS to after AFCLAS. The change

is statistically significant at the 0.01 level (i.e., a change

of this magnitude would occur by chance only one time in 100).

Patients were generally satisfied with the laboratory.

The 95th percentiles of patient composite scores before and

after AFCLAS are presented in bar form in Figure VI-1. A

score of higher than 45 on the scale would indicate satisfaction

with the laboratory. Before AFCLAS, 95 percent of the sample

had scores of less than 50; a f t e r  AFCLAS , 95 percent of the
sample had scores of less than 55. There were slightly more

above 45 after AFCLAS than before AFCLAS , but in both cases

the patients were generally satisfied with the clinical

laboratory.

The largest change in response to questions on the schedule

was in response to Question 2, which relates to waiting time
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FIGURE VI-l

RANGE OF PATIENT COMPOSITE SCORE S ON THE

PATIENT SATISFACTION QUESTIONNAIRE

Composite Score
95% of
Sam ple

Responses 15 20 25 30 35 40 45 50 55 60 65 70 75

Be fore AFCLAS 
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

~~~~ter AFCLAS 

~~~~~~~~~ ~. 
I.
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(Table VI-18) .  AFCLA S introduced a new form for laboratory

test  requests and new procedures in the laboratory reception
area , which possibly accounts for the change in response to

Question 2. The a~ erage waiting time in the laboratory for
the patient increased from 19 minutes before AFCLAS , to 32 j
minutes after AFCLAS . The reasons for the changes in other

res~ o~’ses are not apparent. Innovation in the laboratory

might be an exp lanat ion, or waiting time might influence
the responses to other questions.

E. Outpatient Medical Records Staff

During the last week in March 1976, all members of the
outpatient medical records staff present for duty were inter-

viewed to obtain their perception of the impact of AFCLAS

upon the outpatient records section.

The interview technique was essentially controlled non-

directive. The respondents were told that the purpose of

the interview was to obtain information on the impact of

AFCLAS upon the patient records section , especial ly as it
affec ted the amount of time spent filing , the ease of filing,
the i’olume to be filed , and adoption of improved filing

techniques .

The response to the question about the amount of time

spent filing are shown in the following table0

Number of Responses
Time to File in Category

Longer 6
Shorter  1

Same 3

No definite response 1
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The perceived increase in time is probably due to the fact that

reports are now in alphabetical order by p; .~ ent name , while
files are in numerical order. The probler’ mentioned by

several respondents (see Table VI—19). T.~~. ~~ spondent who
said that the time was shorter was not directly involved in
filing of records and thought that the time would be shorter

because of cumulative reports. The respondent stated that

there were now ‘ . . .10 pieces to file where before there were

,) ‘J .  I

The respondents were evenly divided on the question of

whether f i l i ng  was easier or more d i f f i c u l t  af ter  AFCLAS as
shown in the following table.

Number of Responses
Ease of Fi l ing in Category

Easier 5
More Difficult 5

Same 1

One respondent said that the ease of filing was the same

before and after AFCLAS . There was no consistency in the

reasons given for filing being easier or more difficult . In

f ac t , in some cases the same reasons were given for filing
being easier and more difficult.

A majority of the respondents perceived an increase in

the volume of reports as shown in the following table.

Volume of Records Number of Responses
To Be Filed in Category

Greater 7
Less 0
Same 4
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TABLE VI-l9

NUMBER OF RESPONSES TO QUESTION, “WHAT IMPROVEMENTS
IN AFCLAS WOULD HELP PATIENT RECORDS?”

Response Cat egory Number of Responses

Reports in numerical order 5

Identification of patient 4
More tests per page 2

Break down the sheets 2

Interface with MAMS_R* 2

Less duplication of intormation 1

Construction of the record 1

Slips keyed to base 1
Reduce frequency of cumulative reports 1

* Medical Administrative Management System - Revised .
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Volume appeared to include both the number of reports and the

physical volume of the forms. No respondent thought that

there was less volume after AFCLAS.

The respondents were asked what could be done with AFCLAS

to help the patient records section (Table VI—l9 ). The

response cited most often was to put the reports in numerical

order. The AFCLAS laboratory reports are in alphabetical

order while the files are maintained in numerical order.

Therefore, the patient records staff has to change the order

from alphabetical to numerical before filing. Four respon—

dents estimated the time that would be saved by having reports

in numerical order at 50, 48, 25, and 16 hours per week.

Four respondents said that it would help to better

id’~ntify on the reports whether a report is an inpatient or

outpatient report so that the records staff would not have

to refer to names or numbers. One respondent suggested

that it would help if slips were keyed to the military base.
Apparently, clinical laboratory reports for patients not
assigned to Wright-Patterson are sent to the records section.

The records section has no way of knowing whether a report on

a patient without a record in the files is for a Wright-
Patterson patient who does not have a file or for a patient

from some other base.

Two respondents suggested that there be more tests per

page ; this is related to the volume of the reports that have
to be filed. In some cases, a single line appears on a page
and it takes as much time to file a single—line report as a

report that fills an entire page.

The response “interface with MAMS—R” was a categorical

response. There is no way of knowing the basis for the

response. Other responses were cited only once by the
respondents.

99



In general, the improvements suggested by the respondents
have administrative or software solutions. The problems are

not inherent in AFCLAS.

F. Admissions and Dispositions Staff

During the last week in March 1976, all members of the
Admissions and Dispositions (A&D) staff were interviewed to

obtain their response to the impact of AFCLAS upon the A&D

section.

The interviews were essentially controlled nondirective.

The respondents were told that the purpose of the interview

was to obtain information on the impact of AFCLAS upon the

A&D section, especially how AFCLAS affects A&D; how AFCLAS

relates to MAMS—R; and what improvements in AFCLAS would help

A&D.

The responses to the questions on the effect of AFCLAS

upon A&D were related to workload.

Five out of eight respondents perceived an increase in

workload , one respondent perceived a decrease in workload ,

and two perceived no difference. Most respondents perceived

the same or a greater workload. It was not clear whether this

was due to AFCLAS, to MAMS—R , or to both. MAMS—R was introduced

during the period between the installation of AFCLAS and the

interviews with A&D staff.

The respondents were asked how AFCLAS related to MAMS-R

and the responses are shown in Table VI—20. The two systems
do not interface at present, but the MAMS-R CRT and printer are

used to print admit and transfer cards for AFCLAS. The printer

was added for this purpose. The responses in Table ‘/1—20
indicate a dif ference of opinion as to the relationship between
MAMS-R and AFCLAS . As indicated , MAMS-R is used with AFCLAS.

However, the responses suggest that it is not a completely

satisfactory relation.
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TABLE VI—20

NUMBER OF RESPONSES TO QUESTION ON RE LATIONSHIP
BETWEEN AFCLAS AND MAMS-R , BY CATEGORY OF RESPONSE

Number
of

Response Category Responses

MAMS-R interfaces with AFCLAS 5
A&D slower with AFCLAS and MAMS-R 3

MAMS-R complicated introduction of AFCLAS 1
MAMS-R is the problem , not AFCLAS 1
MAMS—R and AFCLAS don ’t work together 1
MAMS-R and AFCLAS unrelated 1

Interface of MAMS-R and AFCLAS was the response most often

cited to the question of impact of AFCLAS on A&D. The incon-

sistency between the response related to interface in Table
VI—20 , which implies that the interface exists at present,
and the response in Table ‘/1—21, which identifies interface

of MAMS—R and AFCLAS as an improvement that would help A&D,
is probably related to the definition of interface. In the

present system , the MAMS-R system is used in conjunction with
AFCLAS. Apparently, some of the respondents define this as

interface. The response in Table VI—21 probably defines

interface as an online relationship between AFCLAS and MAMS-R.

The other responses listed in Table VI—21 relate to

ad~ inistrative procedures rather than to the inherent character-

istics of AFCLAS. In general, the respondents accepted AFCLAS

but see a number of ways to improve the system with major

changes in AFCLASO
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TABLE ‘/1-21

NUMBER OF RESPONSES TO QUESTION ON IMPROVEMENTS
TO AFCLAS THAT WOULD HELP A&D

Number
of

Response Category Responses

Interface MAMS-R and AFCLAS 4

Send laboratory slips directly to wards 3

Use data field rather than required format 2

Identification of inpatient and outpatient 1

Use Social Security number with register number 1
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VII. NONDOLLAR BENEFITS

Physicians are the primary users of laboratory reports

and therefore their responses to the questionnaires and

during the interviews form the basis for assessing nondollar

benefits. In addition we studied some of these benefits

quantitatively.

The analysis for assessing nondollar benefits from the

physician questionnaire data is given in Appendix D. From

the analyses and tables of interview data that were presented

in Chapter VI, we extracted whether the physicians perceived

an improvement or a deterioration in each of the nondollar

categories. The quantitative studies of several of the non—

dollar benefits are given in Chapter II.

Even though the analysis of nondoliar benefits is some-

what qualitative and the results can be easily summarized in

a brief chapter , they are a very significant part of the

AFCLAS evaluation.

Physicians in general feLt that the nondollar categories

improved with the installation of AFCLAS. As given in

Table VII-l physicians perceived an improvement in 13

instances and a deterioration in seven instances.

On the questionnaires , physicians responded that patient

care deteriorated , but in the interview they felt that it

improved. The difference in perception may have resulted

because the interviews were conducted about 2 months later

(June 1976) than administration of the questionnaires

(April 1976). The ambiguity may also indicate that physicians

do not feel that AFCLAS significantly affected patient care.

In both the questionnaires and interviews physicians

reported that they felt AFCLAS improved or that there was

a benefit with respect to cumulative reports , retrieval

105

~~~~~~~ PA~~ NOT FLU~~D

:T:, IIT~



TABLE VII-l

SUMMARY OF NONDOLLAR BENEFITS OF AFCLAS :~

Quantitative
Item Physician Physician Data

Questionnaires Interview Available

Patient Care D* I

Cumulative Reports I i

Lost Repor ts t D I Ye s
Legibility of Reports I I

Turnaround Time for Routine
Reports ~ D I Yes

Turnaround Time for

~~~~ Reports § D D Yes

Retrieva l of Test Results I I

Report Format I I

Accuracy of Test Results D D

Provides More Patient Information I I

* D = deteriorated , I improved .

t The percentage of reports filed in OMR increased significantly
(0.05 level) . The percentage of reports filed in IMR decreased
slightly but was not statistically significant.

Routine report turnaround time increased significantly in all
departments except Serology .

Of six determinations , turnaround time increased for all.
The ratio of times was statistically significant at the 0.001
level for five , and at the 0.05 level for one.

Accuracy is not directly affected by AFCLAS.
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of test results , report format, and the amount of patient

information provided . On the questionnaires physicians

reported that lost reports and turnaround time for routine

reports deteriorated , but in the interviews they reported

that these two items improved.

Turnaround time for stat reports was perceived by the

physicians as deteriorating in both the questionnaires and
interviews. Physicians reported that the accuracy of test
results deteriorated between period X and period Y. Since

AFCLAS was not designed to directly affect the way technicians
perform the tests, it probably did not directly affect test

accuracy . However, it may have decreased transcription
errors, thereby actually improving the accuracy of reported

results. The perceived decrease in test accuracy was
probably due to intervening factors (e.g., the installation

of the HYCEL—17 or other changes in laboratory operations)

and not due to the installation of AFCLAS.
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APPENDIX A

DEFINITIONS
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1. Acceptance — level of system approval as measured by
scores on an acceptability instrument.

2. Administrative reports - reports required by Headquarters
USAF or subordinate commands.

3. Cumulative summaries or flow sheets - a summary of labora-
tory test results displayed so that it is easy to observe
trends over time in the results of any specific laboratory
test.

4. Direct dollar cost of AFCLAS — consists of operating costs
and acquisition costs. The operating costs include rental
of computer hardware and auxiliary equipment, maintenance
of computer and auxiliary equipment , computer supplies, and
electricity . The acquisition costs include facility modi—
fication , acquisition of permanent equipment , shipping,
and installation of computer hardware.

5. Hypothesis - a tentative assumption about a potential impact
of introducing AFCLAS . Use of the term hypothesis does not
imply that statistical hypothesis testing will be applied
in each case. However, where appropriate , validity of the
hypothesis will be tested using standard statistical tech-
niques. The hypotheses are intended primarily to serve
as a guide for data collection and analysis.

6. Intervening factor - a change in operation or policy of
either the laboratory or the hospital that occurs between
the beginning of period X and the end of period Y, that
was not associated with AFCLAS , and that could affect
the data to be collected for evaluating AFCLAS .

7. Laboratory clinical forms — all forms (including log books)
used in the laboratory for test requests, test processing,
and test reporting ; quality control forms and internal
records of the number of tests performed .

8. Laboratory reports - all paper forms sent to physicians
to report the results of clinical laboratory tests.

9. Laboratory request — a paper form or computer card sent to
the clinical laboratory to request laboratory tests. In
some cases, a rer uest may become a laboratory report when
results are written on it.

10. Laboratory staff — all laboratory personnel , excluding
pathologists , labora tory o f f ice rs , secre taries , and volunteers.
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11. fluality of patient care - the degree to which health care
provided by a health care system or a specified component
of that system meets the standards or norms implicit in
the system or explicitl y established for it.

12. Job satisfaction — level of overall job contentment as
measured by scores on a job satisfaction instrument.

13. Laboratory technicians — used herein to include both
laboratory technologists and laboratory technicians.

14. Telephone inquiry — any telephone call to the clinical
laboratory to obtain test status or test results.

15. Turnaround time — time from arrival of the request in
the laboratory to time the report is ready for distr i-
bution. The specific definition of turnaround time varied
slightly between period x and period Y, and between a
routine request and a stat request , as follow s:

Routine request period X — time of arrival of
request is actual time of arrival for all requests
that arrive between 0600 and 2000 hours. A
constructive t ime of 06 00 hours is assiqned to
routine requests that arrive between 2000
hours and 0600 hours. (At MCWP , requests were
actually time stamped into the laboratory about
0700 hours and blood was collected on morning
draw rounds.) Completion time occurs when reports
are brought to the front desk , time stamped , and
placed in a box for later distribution.

Routine request period Y — time of arrival is
actual time the test request card is read into
the AFCLAS system in the recep tion area for
all request cards that arrive between 0600 and
2000 hours, A constructive time of 0600 hours
is assigned to routine requests t ha t  are read
into the system between 2000 hours and 0600 hours.
(At MC~1P, request cards were actually read into
the AFCLAS system just prior to morning draw rounds
between 0615 hours and 0645 hours.) Completion
time is the time daily cumulative summaries are
printed . At MCWP, reports were actually printed
between 0300 and 0400 hours in the morning
following the day the tests were validated , but
the online computer clock was set hack to 220 0
hours the previous day. Hence , a cons truc t ive
print time of 0400 hour s is assigned , which is
1 calendar day following the da te that appears
on the report .
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Sta t reques t period X — time of arrival of request
is actual time of arrival for all ~~~~ req~ ests.
Completion time occurs when reports are brought
to the front desk , time s tamped , and p laced in a
box for later distribution. Note that the turn-
around time defined herein is turnaround time for
paperwork. In most cases , the results of ~~at
tests are telephoned to the physician prior to
bring ing the report to the front desk.

Sta t  request period Y — time of arrival iE actual
time the test request card is read into the AFCLAS
system in the reception area , Completion time
occurs when reports are printed on the stat
printer immediately following validation of the
results. Note that the turnaround time defined
herein is turnaround time for paperwork. In most
cases , the results of stat tests are telephoned to
the physician prior to validation and printing.

16. Usability of laboratory reports — qualitative assessment
by physicians of the convenience and practicability of
reports.
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APPENDIX B

DATA AND ANALYSIS FOR DERIVING

WORKLOAD CONSTANTS
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This appendix presents the raw data and shows the deriva-

tion of workload constants used with the activity (task) time
to compute total task time for the 31 tasks time studied by

the NET. The workload constants derived in this appendix were

used in Chapter III, Table 111-2.

A. Number of Calendar Days

There were 90 calendar days in the first quarter of 1975

and 91 calendar days in the first quarter of 1976. We used

90 calendar days as a basis for calculations in the analysis

so that the two periods would be the same length of time .

B. Number of Normal Workdays

The number of normal workdays in the period was defined

as the number of weekdays in the period minus the number of

Federal holidays in the period . There were 62 normal workdays

in the first quarter of 1975 and 63 normal workdays in the
first quarter of 1976. We used 62 normal workdays as a basis

for calculations in the analysis so that the two periods

would be the same length of time .

C. Number of Tests Requested

As derived in this section the number of tests requested

is an estimate of the number of tests ordered by the physicians

rather than the number of procedures performed as repor ted on
Air Force Form 23 5d ( Report of Patients - Clinical Laboratory
Quarterly Report Supplement) . We obtained the raw data from

the Noncommissioned Officer in Charge (NCOIC ) of the clinical
laboratory who has maintained complete records of the number
of procedures performed per day for each test over a 3-year
period . The numbers reported ~re lower than the number of
procedures performed as reported on AF Form 235d because we

did not include the following items : standards , controls ,

specimen collection, specimen handling , tests routinely Der-
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formed in duplicate or triplicate , hospital environmental survey,

Center for Disease Control (CDC) and Ccillege of American Patho-

logists (CAP) surveys, plate/tube subcultures , tube biochemicals ,

plate sensitivities , media preparation , and specimens shipped .

Tables B—l through B—9 report the period X workload , h\

laboratory section , and Tables B-b through B-20 report the

period Y workload . Table B-21 summarizes the number of tests

requested by section , by inpatient and outpatient tests for

period X , and by total number of tests for period Y.

It is important to note that in using this workload infor-

mation to compute task times in Chapter III , we always used

the period Y workload because task times were defined to be the

net change between the benefits and costs of operating the cli-

nical laboratory during period Y with AFCLAS support and the

(hypothetical) benefits and costs of handling the period Y

workload using period X (manual) methods.

D. Number of Request Slips

The workload factor is the total number of the period X

three-part request slips that would have been required to

process the period Y workload . The computation was carried

out for each laboratory section as follows :

1. Estimate the total number of slips used in period X
(to be described for each laboratory section) .

2. Average number of tests 
= 

total number of tests i-~ j.eriod X
per slip in period X total number of slit s in period X

3. Total number of slips
tha t would have been - -total number of tests in period Vrequired to process = -average number of tests per slipthe period V workload in period X
(referred to as
period Y slips)

4. Determine the percentage of period X slips that are for
inpatients (use period X statistics).

5. Determine the percentage of period X sli~~ tha t are for
outpatients (use period X statistics)

(Text continued on paq~~1Sfl .’



TABLE B-l

CHEMISTRY, FIRST QUARTER 1975, PE RIOD X

Name of Test Number of Tests
Jan., Feb., March 1975

Inpatients Outpatients

Lipase 37 18
Glucose 2161 4403
Calcium 1658 1456
Uric Acid 1534 1973
Protein 1634 1190
Bilirubin 2346 1792
Cholesterol 1331 1613
C02 1738 987
Urine Specimen 217 324
BUN 2827 2506

Triglycerides 1177 1502
Sodium 1598 1439
Amy lase 173 183
Acid Phosphatase 31 145
BSP 3 5
Spinal Fluid Protein 8 1
Xylose 29 4
SGOT 1530 2067
SGPT 1024 913
LDH 1456 1313
CPK 1211 2 4 7
Aldolase 8 8
Lithium 103 18
Serum Iron, TIBC 200 17
17—Keto and 17—Hydroxy Steroid s 60 47
Cortisols 59 19
Estriol 33 94
Hemoglobin Electrophoresis 66 29
Prote in  Elect rophores i s

(5 bands) 82 51
I mmu n o d i f f u sion 107 28
Alpha-l—Antitrypsin 0 1
Alcohol 9 1
G6--PDH 0 0
Ammonia 4 1
Magnesium 135 11
Salicylates 2 1
Barbiturate Level 0 0
Creat.inine 2393 2160
Phosphorus 1390 1263

119

-

~

— - - -

~

- ,--

~

,,-



TABLE B-]. ( con t .)

CHEMISTRY, FIRST QUARTER 1975, PERIOD X

N.me of Test Number of Tests
Jan., Feb., March 1975

Inpatients Outpatients

Chloride 1442 837
Potassium 1358 1243
Albumin 1356 1024
Alkaline Phosphatase 1986 1544

34516 32538
Total 67054

Subtract Standards and Controls 0
Subtract Specimen Collection and Handling 0

Total Tests Requested 67054
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TABLE B-2

STA T LABORATORY , FIRST QUARTER 1975, PERIOD X

Name of Test Numbe r of Tests
Jan., Feb., March 1975

Inpatients Outpatients

Sodium 820 125
Potassium 819 125
Chloride 820 125
C02 819 125
Glucose 878 215
BUN 634 136
Bilirubin—Total and Direct 422 38
Amylase 89 38
Calcium 47 6
Cerebrospinal Fluid Protein (CSF ) 72 11
Salicylate 1 4
Acetone 82 3
Acid Phosphatase 1 1
Barbiturate Level 0 0
BSP 0 0

Fetal Hemoglobin 0 0
Albumin 0 0
Total Protein 12 1
Sweat Sodium 3 3
Gastric Analysis 10 0
Gastric Collections 10 0

5539 956

Total 6495

Subtract Standards and Controls 0
Subtract Specimen CollecLion and Handling 0

Tota l Te sts Requested 6495
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I
TABLE B-3

HEMATOLOGY , FIRST QUARTER 1975, PERIOD X

Name of Test Number of Tests
Jan., Feb., March 1975

Inpatients Outpatients

Automated Complete Blood
Count (cBC ) 31.08 5646

Morphology—Differential 2920 5476
Manual Hematocrit 541 917
Manual Hemoglobin 540 917
Platelet Count, Slide 461 636
Reticulocyte Count 295 479
Platelet Count 109 155
Sedimentation Rate 527 1358
Manual RWBC 390 786
Body Fluid Differential 34 27
Body Fluid Count 61 25
Nasal Smear / EOS 17 141
Red Blood Count (RBC)

Mor phology 7 —

Differential (Only) 4 4
Sickle Cell Test 27 98
Lee—White Clotting Time 27 44
Bleed ing Time 80 104
Prothronthin Time (PT) 1077 995
Partial Thronthoplastin Time

(PTT ) 1213 608
Clot Retraction 2 3
Factor VIII Assay 4 6
Factor IX Assay 1 -

Fibrinogen 54 44
Tourniquet Test 4 2
Total Eosinophil Count 9 20
Bone Marrow Preparation 21 16
Anti—Nuclear Antibody 168 420
LE Preparation 10 8
Malaria Smear 1 8
RBC Fragility 18 9
Hams Te st 3 5
Leukocyte Alka l ine  Phosphata se 26 26
Buffy Coat 3 2
Giemsa Stain 78 124
Basophilic Stippling 125 164

122 

~-. ~~~~~~ - - - --- .-~~~~~~
. -- - - . ---



TABLE B-3 (cont.)

HEMATOLOGY , FIRST QUARTER 1975 , PERIOD X

Name of Test Number of Tests
Jan.~~~Feb., March 1975

Inpatients Outpatients

Automated Hematocrit 388 260
Au tomated Hemoglobin 371 244
Venipuncture 4425 7571
Finger Stick 415 884

17564 28232

Total 457 96

Subtract Standards and Controls
(10 percent of (PT + PTT)) 229 160

Subtract Specimen Collection
and Handling 4840 8455

12995 19617

Total Tests Requested 32112
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TABLE B.—4

BACTERIOLOGY , FIRST QUARTER 1975 , PERIOD X

Name of Test Number of Tests
Jan., F e b . ,  March 1975

Inpatients Outpatients

Routine Cultures 4830 14065
Smears 2340 1390
Direct Smears 0 55
Blood Cultures 684 0
AFB Cultures and Subcultures 791 51
AFB Smears 286 29
Mycology 447 36
Darkfield Microscopy 0 21
Special  Shipping 0 0
Semen 1 4 1
Vasectomy 0 46

9379 15734

Tota l 25113

Subtract Hospital Environmental Survey
(Estimate) 1200

Subtract Center for Disease Control (CDC)
and College of American Pathologists
(CAP) Surveys (Estimate) 150

Total Tests Requested 23763

Other Items Routinely Counted by Bacteriology

Spec inc n H a n d l i n g  2 5 2 2 4  7 (
~~44

P i t i e n t  C o l l e c t i o n  4830 14065
P l a t e / T ube S u b c u l t u r e s  1899 664
lULe Biochemica ls  5064
P l a t e  S e n s i t i v i t i e s  69U
B o t t l c  Blood S u b c u l t u r e s  1690 0
P 1i t e /T ~ibc Media  0 4l~~24

37707  137183

To ta l  1748~
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TABLE 13-5

URIN A LYS IS , FIRST QUARTER 1975 , PER IOD X

Name of Test Number of Tests
Jan.,  Feb ., March 1975

I npat ients  Ou tpa t i en t s

R o u t i n e  Ur ina ly s i s  3621 6562
Specimens Collected 3621 6562
Urob i l i nogen  17 10
Urine Measured , 24 hr 371 430
Quantitative Protein , 24 hr 57 47
Porphobilinogen 20 2
Nitroprusside (Actone ) 0 0
Addis Count 0 0
Porphyr ins  4 0
Melanogen 0 0
l iemosider in  3 0
Hemogenistic Acid 0 0
Specimens Shipped 45 65
Bence Jones Piotein 6 0

7765 13678

Tota l 21443

Subtract Standards and Controls 0
Subt ~ract Specimen Col lec t ion

and H a n d l i n g  10183

Tota l  Tc. -~t s Reques ted  11260
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TABLE 13-6

SEROLOGY , FIRST QUARTER 1975 , PERIOD X

Name of Test Number of Tests
Jan., Feb.~ March 1975

Iripatients Outpatients

ASO T i t e r  170 191
RA Ti ter  293 483
C — Reactive Protein 91 133
RPR 1286 2248
Q u a n t i t a t i v e  RPR 262 101
FTA 66 109
Mono Test , Slide 284 401
Heterophile, D i f f e r e n t i a l  77 119
Guinea Pi g Kidney 74 109
Beef Erythrocytes 97 101
Thyroid A 48 58
Cold Agglutination 61 94
Streptococcus MG Agglutination 27 41
UCG Pregnancy Test, 2 hr 273 563
Pregnostrom 95 137
Histoplasmosis Test 49 70
Coccidiomycosis Test 49 70
Febrile Agg lutination 51 53
Colloida l Gold 18 24
Rubella 143 409
Specimens Shipped 218 297
Specimens Col lec ted  180 248
VDRL 197 218

2 7 50  4700

Tota l 7450

Specimens Shipped 515
Subtract  Standards  and Controls  2000
Sub t rac t  Specime n Col lec t ion

and H a n d l i n g  428

Total  Tests  Required 7450
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TABLE B-7

PARASITOLOGY , FIR ST QUARTER 1975 , PERIOD X

Name of Test Number of Tests

Ja n . ,  Feb . ,  March 1975

Inpat ients  O u t p at i e n t s

Ova and Paras i tes  137 132
Guiac 473 216
Pinworm Preparation 0 4 5
Fat Stain 12 8
Urobil in  0 0
Special Tests 9 0
Gross Blood and Inconsistency 26 25

657 4 2 (

To ta l  1083
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TABLE B- B

BLOOD BANK , FIRST QUARTER 1975 , PERIOD X

Name o f  Fes~L Number of Tests
J a n . ,  Feb . ,  March 1975

Inpa t ien ts  O u t p at i e n t s

ABO He mol y sin  — 0
Indirect  C oorn.b s 163 360
Di rec t  Coomb s 280 30
Ant ibody I d e n t i f i c a t i o n  29 38
A n t ibod y T i t e r  — -

~th ogam Crossmatch  33 -

505 428

Tota l 933
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TABL E 13-9

BUILDING 4U , FILST UNAI TER 1975 , PERIOD X

N ame o f Tes t  Number of Tes t s
Ja n., Peb ., March 1975

Outpatients

Serology (RPR ) 2000
Hematology (Hematocrit) 1824
U r i n a lys i s  ( Ro u t i n e ) 1165
U r i n a lys i s  ( 1icroscopic) 1825
C h e m i s t r y  (Glucose ) 932
Hematology (CBC ) 143
C h e m i s t r y  (2  hr PP)  177
Bac te r ioloc~.T ( G .C . )  5
Blo od Bank (Bt and Rh) 356
Hematology (S i ck l e  D e x . )  295
C h e m i str y  (Shi pped ) 1211
U r i n a lys i s  To ta l  (Col lec ted ) 2990
Serology Tota l  (V e n i p u n c t u r e )  3295
Bac te r io logy  ( T o t a l  Col lec ted ) 2 ) 5
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TABLE 13—10

A U’TuSlA i F:D ClJLr4IS FLY , FIRST ~U AJ TER 197(3 , PERIOD Y

~ m~o: of 1 I~~~~ Number of Tests
J~~ fl F e b . ,  March 1976

Gl ucose , F a s t  24 1
Clucose , 30 Mlfl 2 2 5
Glucose , 1 h r  2 2 4
G l u c o s e , 2 h r  1178
Gl ucose , 3 or 2 2 4
G lu cose , 4 h r  160
Glucose , 5 hr 142
G l u c o se , 6 hr 3
INTSF— 17 682
C r e a tin ~~n e — 1 7  735
LDI1— l7 549
Phosphoru~~-l 7  268
Calc . i  - —17 401
SCP — 1 7  563
SGOT — 17 7-4 (3
A l k a l i n e  Phc~~4.ata -~— l 7  393
Ch o l e s t c r o l — L 7  578
U r ic  A c i d— 1 7  44 1
T otal  P r o t e i n — l 7  238
A l b u m i n— 1 7  200
Gl u co~~n — l7 1068
B il i r u b i n  T o t a l — l 7  4 34
IV Tol , Fas t ing  2
IV Tol , 10 mm 1
IV Tol , 20 mm 1
IV Tol , 30 mm 1
HYCEL—17 83833
Trigly’:c-ricle—57 49(5
C P K — l 7 318
Globulin-12 7
G/A Ratio 88
Lactose , Fast  1
Lactose , 30 mm 1
Lacto se , 1 hr 1
Lactose , 2 hr 1
Lactose , 3 hr 1
Lac tose , 4 hr 1
Lactose , 5 hr 1
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TABLE B-b (c o n t .)

AUTOMATED CHEMISTRY , FIRST QUARTER 1976 , PERIOD Y

N~~me of Tes t  Number  of Tests
J a n .,  Feb . ,  March 1976

IDi : , Body Fluid 7

TIBC 144
Alci olase (A BA—l OO )  1
I ron  107

Tota l 94706

Subtract Standards and Controls 0

S u b t rac t  Specimen Col lect ion
and h and l i ng  0

T ota l Tes t s  Req ues t ed 947 06
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TABLE B-li

MANUAL CHEMISTRY, FIRST QUARTER 1976, PERIOD Y

Name of Test Number of Tests
Jan., Feb., March 1976

Serum Osmolaimty 20
Ur ine  Osrnolality iS
Calculation 8
G6-PDH 24
Alcohol 12
Creatine , Urine 1
Hemog lobin , Plasma 5
Radial , Immunodiffusion 23
Serum Iron 86
Serum TIBC 85
Type/LPE 114
Ammonia 2
r-raptogloNin 27

Alpha-I-Antitrypsin 7
Acid Phosphatase 90
Cortisol 137
Sodium , Sweat 24
(‘hange OD 19
L/S Ratmo 2
Protein 170
Albumin 168
Alpha 1 168
Alpha 2 168
Beta 168
Gamma 166
Estriol 266
Total Vol./ml.-Estriol 266
E/C Ratio 267
BSP 4
HGB Electrophoresis 100
Creatinine , mg. 297
Creatinine , gms . 279
Serum Creatinine 37
Total Vol./ml.—Creatinine Clearance 36
Creatinine 36
Dl . per mm 36
17-Hydroxy Steroids 106
Total Vol./ml.-l7-Hydroxy 109
17-Keto Steroids 110

F Total Vol./ml.-Creatinine 280
Total Vol./ml.-17-Keto Steroids 110
Phosphorus , mg. 42
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TABLE B—li (cont.)

MANUAL CHEMISTRY , FIRST QUARTER 1976, PERIOD Y

Name of Test Number of Tes t s
J a n . ,  Feb. ,  March 197(3

Total  Vol ./ml .—Phosphorus 32
Phosphorus , gms . 31
Uri c Acid , mg. 45
Total Vol./ml.-Uric Acid 43
Uric Acid , gms. 43
Calcium , mg. 74
Total Vol./ml.—Calcium 63
Calc ium , gms . 48
Glucose , mg. 13
Tota l  Vol ./ml. -Glucose 13
Glucose , gu ts , in 24 hr  11
Crea tin i n e , Estriol 265
Creatinine , 17—Hydroxy 108
Creatinine , 17—Keto Steroids 110
Total Vol./ml.—Xy lose 1
Grrs. Xylose Excreted 1
Albumin , Urine Electrophoresis 2
Alpha 1, Urine Electrophoresis 2
Alpha 2, Urine Electrophoresis 2
Beta , Urine Electrophoresis 2
Gamma , Urine Electrophoresis 2
A/G Ratio, Serum Electrophoresis 170
Cryoglobulin s  17
C omp B1A 23
Conp B1C 27
C o:np B3C 4 2
Osmclality Cerebrospina l Fluid (CSF) 1
Creatinine (Ammio F) 17
Trig lycer ide  (LPE) 135
Choles te ro l  (LPE)  133
CSF Glucose 31
Glucose , Synovial  Fluid 1
Magnesium 8
L i t h i u m  35

Total  5644

S u b t r a c t  Standa  ds and Cont ro l s  0
S u b t r a c t  Specime n Collect ion

and H a n d l i n g  0

Tota l Tests  Reques ted  5644
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TABLE P-12

I MMLDIA TE ~-rL5PONSE LABORATORY , (STA r LABURATORY), FIRST QUARTER 1976, PERIOD Y

Na me of Test Number of Tests
Jan., Feb., March 1976

Cerebrospinal Fluid (CSF) Tota l Protein 110
CSF Glucose 72
Pro te in , Body Flu id 9
Glucose , Body Fluid 5
Mucin , Bod y Fluid  —

Uric Acid , Body F lu id  1
Specific Gravity, Body Flu id 1
Calcium , Urine 2
B i l i rubin , Direct 179
Bilirubin , Direct , Pediatric 4
Blood Urea Nitrogen 496
Glucose 957
Amvlase , Serum 304
Amvlase , Urine 6
Acetone . Serum 39
Sa l i cylate , Serum 11
Barbiturate , Serum 1
Bilirubin/Pediatric 413
Electrolytes—Stat Ion 13473
Sod ium 98
Potassium 260
Chloride 93
C02
Urine Electrolytes—Stat Ion 149
Sodiwi . Urina lysis 46
Potassium , U r i n a l ysis 29
Sodi r , Synovial Fluid 1
C h l o r i d e , ~;v nov i al  F lu id  4
Sodi: :r : , Body F l u i d
Potas a m , Bod y F l u i d  1
Ch l o r i d e , Bod y F l u i d  1
Gl ucose , S y n o v i a l  F lu id  2
: t ign e s i um  13
Li pase 58
Lit i urn 36
G a s tr i c , F a s t i n g  1
G a s t r i c,  15 mm 2
Gas t r i c , 30 mm 1
G a s t r i c , ~5 mm 1
Gas t r i c , 60 mm 1
~ast r i c , 75 mm 1

134

~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~ - --~~~~~



-
_~

---
~ 

--- -— .- --—~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -~~~~~~ 
. _

TABLE B—l2  ( c o n t .)

IMMEDIATE RESP ONSE LABORATORY, (sr-i r LABORATORY),  FIRST QUARTER 1976 , P E R I O D  Y

Name of Teat Number of Tests
Jan., Feb ., March 1976

Ga s t ri c , 90 mm 1
Gastric , 105 mm 1
G . is t r ic , 2 hr i
u r in e  Ar: - lase
Total ‘‘~~1. r r l . -Acc.-l a se  32
IGDU ,CSF 4

Tota l 1 :2 3

S i 1 L r a c ’ t S t i n d i r : s  . n u  Coot  N 0
S O t  r i c t  C pecimen t ’o l l. t 10

nd lin lin; 0

:nt.1 F t .S ~- : 0 1702 5

135



TABLE B— l3

HEMATOLOGY, FIRST QUARTER 1976, PERIOD Y

Name of Test Number of Tests
Jan., Feb., March 1976

Prothromhin Time (PT) 2339
Pa:tial Thromboplastin Time (PTT ) 1966
Pla te le t  Count 1374
Hematocri t  and Hemog lobin 76
Bone Marrow Prepara t ion  71
WBC , Mode l FN
Differential 10265
Basophilic Stipp ling 254
Comment 1
Nasal Smear/EOS 75
Sickle Cel l  Test 545
Eosmnophml Count 121
Eug lobulin  Lysis  4
NBT 4
Incubated Fragmlity 5
Reticulocyte Count 1087
Anti—Nuclear Antibody (ANA ) 334
ANA Ti te r  Posi t ive 2
Mala r ia  Smear Thin 3
L~ Prep 29
Leukocyte Alkaline Phosphata se 14
Acid Test PNII 8
Tourniquet Test 2
Giemsa Stain 49
Clot Retraction 5
Factor Thirteen 1
Fibrinogen 86
Factor Eight 14
Factor  Nine 2
Factor Identity 5
Prothrombin Consumption 4
Duke Bleeding Time 124
Lee—White Clotting Time 30
Peroxidase stamn 4
Sedimentat ion Rate 2062
CSF Hematology 115
Acid Test PNH Sucrose 20
Cell Count , Bod y Fluid 19
Color/Appearance , Body Flum d 6
Circulating Anticoagulant 1
Unincubated Fragility 23
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TABLE B—l 3 (cont . )

HEMATOLOGY, FIRST QUARTER 1976 , PERIOD Y

Name of Test Number of Tests
J a n . ,  F e b . ,  March 197(3

Autohemo lys in  4
Thrombin Time 19
Fibrin Split Product 35
F i b r i n o l y tic  Act
C r y o f i b rin o g e n  4
Other Blood Parasites 1
Complete Blood Count (CBC) (B40) 2
Morphology—Differential 1
Hematocrit (B40) 1451
CBC—Coulter , FN 383
CBC—Coulter , S 11432

Total 34487

Subtract Standards and Controls 0
Subtract  Specimen Collect ion

and Handling 0

Tota l Tests  Requested 34487
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TABLE B-l4

BACT ERIOLOGY/MYCOLOGY , FIRST QUARTER 1976, PERIOD Y

Name of Test Number of Tests
J a n . ,  Feb ., March 1976

India Ink 3
Gentamycin 1
Post—Vasectomy Semen Analysis 66
Semen Analysis 40
Media Prepara t ion  44451
Sens i t iv i t ies  795
Tuberculosis  (TB ) Cult ure 2
AFB Smear 2
Spec imens Shipped 1
API Test Strip 12380
Biochemicals 1648
Typ ing 2034
Subcul tu re  3469
Hosp ita l Environmenta l  Survey 1187
CDC Survey 13
ASCP Survey 64
Gram S ta in  619
Coagulase  2
Cata lase  15
Group ing 8
Fungus  S ta in  8
Mic—Tube  Bul (Seris)  1
Gram S ta in  (88300) 125
D a rk i l el d  E x a m i n a t i o n  2
S o r , Direc t  12
A nt i l j ot ic  Levels 3
Ai B Smear , Direct  27
KOh l P rep 16
Fungus  C u l t u r e , Blood 7
Fungus  C u l t u r e , Ur ine  3
PPLO C u l t u r e  3
Fungus  C u l t u r e  108
~-liscellaneous Culture 175
AFB Smear C oncentrate 5
Synovial Fluid Culture 22
G a s t r i c  F lu id  C u l t u r e  32
Blood Bank Sterilit’: Culture 3
Nasal Culture 293
Ear Culture 29
Blood C u l t u r e  4(37
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TABLE B—1 4 ( c o ru t .)

BACTERIOLOGY/MYCOLOGY , FIRST QUARTER 1976 , PERIOD Y

Name of Test  Number  of Tes ts
J a n . ,  F e b . ,  March 1976

Wound C u l t u r e  280
Stool Cu l tu r e  149
Bone Mar row Cu l tu re  2
Throat Cu l tu r e  8598
Cervical  Cu l tu re  57
Ure th ra l  Cu l tu re  13
Vag ina l C u l t u r e  117
Sputum C u l t u r e  332
Eye C u l t u r e  78
Nasopharyngeal Culture 5
AFB C u l t u r e  39
Ur ine  C u l t u r e  4501
P l e u r a l  F lu id  C u l t u r e  19
CSF C u l t u r e  63
Blood Smear Direct 7
Abscess C u l t u r e  98
Ticc io c Cu l t u r e  8
B r o n c h i a l  w i t h  C u l t u r e  15
In fec t ious  Cont ro l  1
Lochia C u l t u r e  5
Abdomina l Fluid C u l t u r e  19
India  m b  1r - o ar a t i o n  30
Cord C u l t u r e  184
Rec ta l  C u l t u r e  11
I c ~~ion C u l L u r e  14
Trans  Trachea l C u l t u r e  8
A n a or c b i; - C u l L u r  30
AFB Smear , U r i n e  32
AFI3 Cul t ur , Ur ine  56
\~ira1 Culture , Urine 2
KOhl Preparation , Skin 19
Fungus Culture , Skin 8
Fungus Culture , Nail 1
AFB Smear , CSF 15
AFB Culture , CSF 18
Fungus Culture , CSF 17
Fungus Culture , Absces s 2
1<011 Preparation , Vag inal 4
Fungus Cu lture , Vag ina l 9
AFB Smear , Sputum 111
AFB Culture , Sputum 88
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TABLE B— l4 ( c o n t . )

BACTERIOLOGY/MYCOLOGY , FIRST QUARTER 1976 , PERIOD Y

Name of Test Number of Tests

J a n . ,  Feb.,  March 1976

Viral Culture , Throa t 2
Fungus C u l t u r e , Synovial  Fluid 5
Fungus  C u l t u r e , P l eu ra l  Fluid  11
Ur ine  D i r e c t  Smear 7

U r i n e  G r a I l  S t a i n  13
Fecco Direc t  Smear 2
Feces Gram S t a in  9
Eve Direct Smear 1
Eye Graru Stain 1
CSF Gram S ta in  44
Exuda te  Direct  Smear 4
Exuda te  Gram S ta in
Exudate  GC Smear 15
Exudate  Cu l tu r e  and Smear —

Exudate  Cu l tu r e  and Sens i t iv ity  490
A b :c o s s  GC Smear 1
Abscess Gram Stain 8
Catheter Culture 146
Wound Di rec t  Smear 1
bound Gram S ta in  4
Sputum D i r e c t  Smear 2
Sputum Gram S ta in  76
Nacal Direc t  Smear 8
Nasa l  Gram S ta in  1
B r o n c h i a l  b a s h i n g , Gram S t a i n  2
Svncr-ial Flu id , Di rec t  Smear 3
Sunov ir i l Fluid , Gram S ta in  10
Pleura l F l u id , Gram S t a in  13
S i n u s  C u l t u r e  7
Resu i r a t or  C u l t u r e  1
Jo in t  F i l iwi  C u l t u r e  6
Lung C u l t u r e  4
R i oney C u l t u r e  1
Ln~d o y  b b ir i pool C u lt u r e  I
h l u t l i a rd T a n k  1
Arm W hi r l p o o l  ( l e f t )  1

Wh i r l pool (r i gh t )  1
Leg Whirlpool ( le f t)  1
Leg Whirlpool (right) 1
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TABLE 8-14 ( c o n t . )

BACTERIOLOGY MYCOLOGY , FIRST QUARTER 1976 , PERIOD Y

Name of Test Number of Tests
Ja n . ,  Feb . , Ma r ch 1976

Abscess D i r e c t  Smear 1
GC Su rvey -Throa t  3
GC S u r v e y — R e c t a l  3
GC S u r v ey -V a q in a l 18

Tota l  8 4 2 2 4

Sub t r ac t  S t anda rds  and Cont ro l s  0
Sub t rac t  Media  P r e p a r a t i o n  4445 1
Subt rac t  S e n s i t i v i t i e s  795
Subt r ac t API Test  St ri p 12380
Subtra ’t Biochemicals other than API 1648
Sub t rac t  Typ ing  (serologi c a l )  2034
Subt rac t  Subcu l tu res  3469
Sub t rac t  Hosp i t a l  E n v i r o n m e n t a l  Survey 1187
Sub t rac t  CDC Survey 13
Subtrac t CAP Survey 64
Subtract Gram Stains done on Subcultures 619

Tota l  66660

T o t a l  T e st s  Reques t ed  17564
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TABLE B—l5

URINAL Y SIS , F IRST QUARTER 1976 , PERIOD Y

Na me of Test  Number of T e s t s
J a n . ,  F e b . ,  March  1976

Color , U r i n e  2
Appearance , Ur ine  2
S p e c i f i c  G r a v i ty ,  U r i n e  15
Blo od , U r i n e  2
B i l i r u b i n ,  Ur ine  313
Keto nes 3
Gl ucose , Ur ine  7
P r o t e i n ,  Ur ine  5
vii , U r i n e  2
Gr o b i l i n o g e n  14
Comment 16
U r i n a lys is  (UA ) Microscopic  8456
U r i n e  P ro t e in , Q u an t i t a t i v e  161
Porphyr in  4
N- lanogen 1
Bence Jon e s ,  P ro t e in  23
Porphob i l inogen  13
Ur o b i l i n o g e n , Q u a n t i t a t i v e  8
U r i n e , Fas t i ng , GTT 228
U r i n e , 30 mm , GTT 2 2 2
U r i n e , 1 hr , GTT 224
U r i n e , 2 hr , GTT 224
U r i n e , 6 hr , GTT 2
U r i n e , 4 h r , GTT 162
[T r ifle , 5 hr , GTT 138
U r i ne , 3 hr , GTT 222
Lac tose tJA Fas t  1
Lact ose , 30 mm 1
La nue , 1 h r  1
La” tose , 2 hr 1
t ict ose , 3 hr  1
L a ’ t  oso , 4 hr  1
Lact ose , 5 hr 1
‘nnrr u)flrflhyrins 6
Specific Gravity ”K4 0 6
p11 2
K e t o n e 1
Glucose 7 9
P r o t e i n  801



TABLE B-is ( c o n t . )

URINALYSIS , FIRST QUARTER 1976 , PERIOD Y

Name of Test  Number of Tests
Ja n . ,  Feb . ,  March 1976

Urobi linogen  3
U r i n e  Micro /B4 0 2302
Bile 7

Total 14403

Subtrac t  S t anda rds  and Con t ro l s  0
Subtract  Specimen Col lec t ion

and Hand l ing  0

To ta l  Tes t s  Requested 14403
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TABLE B— l6

SEROLOGY , FIRST QUARTER 1976 , PERIOD Y

Name of Test Number of Tests
J a n . ,  Fe b . ,  March 1976

VDRL CSF 32
A n t i t h y r o i d  Agg l u t i n a t i o n  3
C — R e a c t i v e  P ro te in  20
Mono Spot , Slide 562
RA Test Sl ide  333
Febr i l e  Agg l u t i n a t i o n  16
FTA 9
RPR 2715
VDRL 1950
TITCG Pregnancy Test , 2 hr  575
Pregnancy  Test Q u a n t i t a t i v e  5
He te roph i l e , D i f f e r e n t i a l  18
Mono Spot , Q u a n t i t a t i v e  3
Rube l l a  T i t e r  281
Anti—Strepto lysin 0 112
RA Titer 2
Sperm Agglutination Antibody 3
Cold Agg lutination 101
Rubel la  T i t e r  9
Cold Hemaglutination 5
VDRL Body F lu id 1
RPR (B-40) 1

Total 6756

S u b t r a c t  S t a n d a r d s  and Con t ro l s  0
Subtrac t  Specimen Co l l ec t ion

and Handling 0

Total Tests Requested 6756
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TABLE B—17

PARASITOLOGY /VIR OLOGY ,* FIRST QUARTER 1976 , PER IOD Y

Name of Test Number  of T e s t s
J a n . ,  Feb . , March  1976

Occult  Blood 233
Stool , Macroscopic 324
Ova and Pa ras i t e s  92
Pinworm P repa ra t i on  14
Stool pH 8
Trypsin 2
Di rec t  Smear for Ova and Pa ra s it e s  164
Bile , Stool 156
Fat S ta in , Feces 3

To ta l  996

Subtract  Standard s and Con t ro l s  0
Subtract  Specime n Collect ion

and Handl ing  0

T o t a l  Tests  Requested 996

*N o t e :  Workload d a t a  for  t h i s  sec t ion  was  compi led  u s i nu
both AFCLAS and log books.
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TABLE B-l8

BLOOD BANK , FIRST QUARTER 1976 , PERIOD Y

Name of Test Number of Tests
Jan ., Feb ., March 1976

I n d i r e c t  C oomb s 95
P rena t a l  Ant ibody  Screen 334
Antibod y I d e n t i t y  10
Ant ibody T i t e r  8
AB Detec t ion  ABO~ HDN13 1

• Genotype 18
Direc t  Coomb s 278
Rh ogam Crossmatch  20
DU 2
Group and Type 1297

To ta l  2063

Subtract Standards and Controls 0
Subtract  Specime n Col lec t ion

and Handl ing  0

Total Tests Requested 2063
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TABLE B- 19

REFERENCE L~ B (SPECIMENS SHIPPED), FIRST QUARTER 1976, PERIOD Y

Name of Test Number  of Tes t s
Jan., Feb., March 1976

Coccidiomycosis Test 1
Histoplasmosis Test 1
Pregnanediol 1
Pregnanetroil 3
Magnesium , Urine 1
Heavy Meta l  3
5—HIAA 19
C y s t i n e  1
Van i l l y lmande l i c  Acid 59
Feca l Fat , 72 hr 26
L e u c i n e — A — P e p t i d a s e  2
Al pha Fe to  Pro te in  1
Fo la te  42
Vitamin B—12 35
L e u t e n i niz i n g  Hormone 7
Follicle Stimulating Hormone 13
Testosterone 7
Phenobarbitol 5
Serum Complement Fixation 8
Toxoplasmosis Complement Fixation 33
Insulin Leve l , Serum 8
Rabies Antibody Titer 3
Mycop lasma CF 1
Immunog lobulin , Electrophoresis 20
Copper , Serum 11
LDH Isoenzyme 13
CPK Isoenzyme s
Alkaline Phosphatase  I soenzyme 15
IIBD I
Catecholamines 13
Drug Screen 10
V a l i u m  2
~‘irai Serology Conv l . I
Fungus  B a t t e ry

Total 379

Subtract Standards and Cont rols 0
Subtract Specimen Collection

and h a n d l i n g  0

Total Tests Requested 379
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TABLE B-20

CYTOLOGY , FIRST QUARTER 1976 , PERIOD Y

Name of Test Number of Tests
Ja n . ,  Feb . , March 1976

Hemosider in  19
Comment , Cytology 11
Cytology Specimen 1955

Tota l  1985 * (3 000)

* This number is incorrect since the February workload
was not entered in to  AFCLAS . (1 ,985/2 ) tests per mo . x 3

mo.  = 2 , 976 t e s t s .  Use 3 , 000 as the approximate number
of specimens processed .
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TABLE B-21

SUMMA RY OF THE NUMBER OF TESTS REQUESTE 0

P e r m c G  X Period Y
Labora tory  Inpat ien t  Ou tpa t i en t  Tota l  T o t a l
Sect ion Tes ts  Tes~~~ Tes ts  Test s 

--

Chemistry
Hospital 34,516 32 ,538 94,706 A;~tnr ated
$~~~t Laboratory 5 ,539 956 5, 44 I~ar:;al
Bui ld ing 40 _____________jj09 •

Total 40,055 34 ,603 74 , 658 117 , 375

Hematology
Hospital 12 .495 19 ,617
Building 40 

___________ 2,262
Total 12 ,495 21 ,879 34,374 34,487

Bacteriology
Hospital 8,029 15 ,734
B u i l d i n g  40 

_____ 300 
* -

~
-

Total  8 , 029 16 , 03 4 24 , 063 18 , 247
• U r i n a lys is

Hosp i t a l  4 , 144 7 , 116
Bu i l d in ; 40 2 , 990

T o t a l  
- 

4 , 144 
• 

10 , 106 14 , 250 14 , 403

Serology
Hos p i t a l  2 , 75 0 4 , 700

• B u i l d i n q  4 :)  _~~~~_ 2 L ~ QP 
*T c O a l  2 , 750 6 , 700 9 , 4~~0 6 , 7~~)

l a r i s i tn i ~~c: 
* ±

}Ioscit~~l 657 426 1.083

Reference Laboratory 
_______ 

1 _______

Grand Total 157 ,878 192 ,043

C/tnl’~ T’! 3 ,000

* The cothod for ni nt in~ workload was significant 1: -~~in ~ecl in
Bacterinlocy , Serology , and Parasitol~~iv when AFCLAS was installed .
Part of the decrease in wor’~1oad may be an art if v t  of t[~is Thm
in the method for counting tests performed .

+ Data froc ArC 1A ~ Report of Procedures was aUus~ el isise l on
i3 -i ’~t e r  i I n  ;: I o r  l oo k s .

0at~~ f r o m  A C C I A C  Repor t  of P rocedures  was a d iu s t e d  b a sed  on
Parasitolorv log books.
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6. Number of /total number of \ /
I . . . I percentage inperiod X slips = ( period X slips in X 

4 abovefor inpatients \l above / \

7. Number of ‘total number of”
period x slips = (periocl x slips ~ (P~~~centa~~e i n)
for outpatients \in  1 above /

8. Number of total number of
period y slips = (period Y slips ~ 

(Percentage in)
for inpatlents in 3 above

9. Number of “total number of”
period Y slips = (period Y slips ~ (Pe~~enta~e in)
for outpatients in 3 above 

a ove

The total number of slips used in period X was estimated

for each laboratory section as follows :
Automated and Manual Chemistry - The CREATE t ime-sharing

system used to generate worksheets in period X keeps
statistics on the number of inpatient tests , number

of outpatient tests , number of inpatients , and

number of outpat ients. Assume that  a p a t i e n t  on ly

submits one Chemistry slip at a time . Then the
total number of Chemistry slips is equal to the
total number of patients recorded by the CREATE
system .

Stat Laboratory — Obtain the number of slips by c o u n t in c ;

the number of patients on the daily worksheets (one-

to-one correspondence). Assume that inpatient and

outpatient slips are divided in the sa me propor tion
as are inpatient and outpatient tests.

Hematology - The number of inpatient slips is equal

to the number of venipunctures plus finger sticks

for inpatients as recorded by the Hematology section .
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Similarly , the number of outpat ient  slips is equal

to the number of venipunctures plus finger sticks

for outpatients.

Bacteriology - The number of inpatient slips is equal

to the number of specimens collected for inpatients

as recorded by Bacteriology and similarly for

outpatients.

Urinalysis - The number of inpatient slips is equa l

to the number of specimens collected plus the number

of 24-hour Urine Tests (measured ) for inpatients as

recorded by Urinalysis , and similarly for outpatients.

Serology — First , the mean number of tests per slip
is determined by averaging the number of tests on a daily

samp le of Serology slips and a sample of miscellaneous
slips used to request Serology tests  (C—Reac t ive  Protein ,

Rubella Titer , DRL , UCG , Gravindex , Mono Spot)  . Then

the number of inpat ient  slips is computed by d i v i d i n g

the total number of tests for  i npa t i en t s  by the average

number of tests per s l ip .  The number of o u t p a ti e n t

slips is computed by d iv id ing  the to ta l  number of

tests for  ou tpa t i en t s  by the average number of t es t s

per s l ip .

Parasi tology - The procedure for  de te rmining  the number
of inpat ient  and outpatient slips is similar to that
used for Serology . The inpatient , outpat ient , and
total number of slips estimated for each laboratory

section for period X is summar ized in Table 8-22 ,

along with the total  number of slips for each sect ion
for period Y and the estimated number of slips for
inpatients and outpatients.
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E. Number of Request Cards in Period Y

All test request cards, admit cards (includes admit

cards and registration cards), and test result cards were

collected for a period ranging from 7 days to 31 days

in period Y. Based on the cards that were collected , we
computed the average number of tests per request card by

laboratory section . The number of tests per coagulation

card was computed separately . We also counted differential

result cards and admit cards.

We measured the number of inches (height) of cards
and estimated the total number of cards using the factor

1 inch = 150 cards. As a cheek on the data collection ,

we compared the estimate of 10 ,478 differential cards
used with the 10 ,265 differential tests performed as

recorded by AFCLAS (error of 213 in 10 ,000).

The number of cards estimated to be used are summ arized

in Table B-23. We assumed that request cards are divided

between inpatients and outpatients in the same ratio as

period X request slips . Hence we assumed that 33 percent

of requests are for inpatients . Therefore , of the total
55 ,857 request cards , 18 ,294 cards were assumed to be for
inpatients and 37 ,563 cards were assumed to be for outpatients.

F. Number of Pages of AFCLAS Reports

The number of pages of AFCLA S reports was counted each
evening during period Y. Averaged over 27 days , the mean
number of pages was 773.4 pages per day. We assumed that

pages of reports were divided between inpatients and outpatients

in the same ratio as were period X request slips . Hence

33 percent of the reports were estimated to be for i n p a t i e n t s .

(773.4 pages per c1a~) 
x 
(
~~~~~~~s~ umi ) = 69,606 pages in pericxl Y.

(
~~~6O6~~~~~ s) x (0.328) = 22,818 pages in period Y for inpatients .
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TABLE B-23

NUMBER OF COMPUTER REQUEST CARDS

Type of Card Number of Card s

Test Request Ca rds

Chemistry
Hospital 8,072
Building 40 --

Total 8,072

Hematology
Hospital 11 ,985
Bu i lding 40 (assume one card for  each t e s t ) 1, 453
Coagulat ion 2 , 561
Total 15 , 999

Bacte riology ( inc ludes  Paras i to logy)
Hospit al 15 , 814

Urinalysis
Hospital 8, 193
B u i l d i n g  40 2 , 308
Tota l  10 , 501

(Ro u t i n e  U r i n e  Tests  p e r f o r m e d)  (10 , 764)

Serology
Hospital 4,829

Re fe rence Laborato ry 379

Total Test Request Cards 55 ,857

Inpatient Test Request Cards 18,294

Outpatient Test Request Cards 37 ,563

D i f f r r e n t i a l  Ca rds  10 , 478

A d m i t  C~~rds 
36 ,837

Cvtr- !nq’i 3 ,000
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(69,606) x (0.672) = 46,788 pages in period Y for outpatients .

C. Number of Inpatient Reports in Period Y

In period Y a random sample of 241 inpatient reports

was drawn for the inpatient records search . These reports

contained 528 pages.

241 inpatLent reports = 2.19 pages per inpatient report .

Therefore , in period Y ,

22,818 pages of inpatient reports (Section F) 
—

2.19 pages per inpatient report 
— 10 ,415 lnF,atlent reports .

H.  Number of Admissions for  January ,  February,  March 1976

The number of admissions as reported by month on

AF Form 235b (Report of Pat ients  - Hosp ital Supplement) for
1976 was as follows :

January 7 31
February 711
March 79 0
Total admissions 2 ,232

I. Number of Blood Collection Tubes in Period Y

The number of evacuated blood collection tubes used

per day in period Y was derived in Section B, Task 16 of
Appendix C.

667.9 tubes per day X 90 days in period Y = 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

J. Number of Patients for Automated Chemistry in Period Y

The number of patients requesting Automa ted Chemistry
tests (HYCEL-17 requests) in period Y was estimated to be

the following :

HYCEL-l7 panels 4,931
Glucose (2 hour ) 1,178

Miscellaneous 1,000

Total patients 7 ,109
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K. Number of Inquiry Telephone Calls

The frequency of inquiry telephone calls in period X ,

the frequency in period X adjusted for workload , and the

frequency for period Y were as follows :

Period X 5 .5 ca11~ per hour
Period X a d j u s t e d  for  workload 6 . 7 ca l l s  per hour
Period Y 4 . 6 ca l l s  per hour .

These frequencies were converted to total calls by

m u l t i p l y i n g  by 9 hours per day and 62 norma l workdays  per
quarter. The total calls were as follows :

Period X 3 ,069 te lephone i n q u i r y  calls
Period X ad jus ted  3,739 telephone inquiry calls
Period Y 2 ,567 te lephone inqu iry call s.

L. Number of MAI-IS-R Transactions in Period Y

• The ocat iori  of a l l  i npa t i en t s  oust  be stored in the

AFCLA S sys tem so tha t  repor ts  are i d e n t i f i e d  wi th  the proper
ward l oca t i on .  The MAMS-R system was in opera t ion  at

MCWP d u r i n g  j e r i o d  Y so tha t  each time an admiss ion , d i scha rge ,

or in t e rward  t r a n s f e r  was entered into MAMS-R , a copy of the

t r a n s a c t i o n  was p r i n t e d  for  use by the J F C T A S  computer opera tors

to enter  the da ta  i n t o  AFCLAS . As given in Sect ion  H the
number of admiss ions  for  January , February , and March  1976
tota led 2 , 2 3 2 .  We assumed that the same number of patients
tha t  was admi t t ed  du r ing  th is  period was also discharged
so that  the number  of d ischarges  for  J a n u a r y ,  Feb rua ry ,
and March 1976 was assumed to be 2 , 232 also .

The average number of interwar~ transfers during period

Y was 6.78 interward transfers per day.

The total number of admissions , discharge s, and interward

transfer s was as follows :
Admissions 2 ,232
Discharges 2 ,232
Interward transfers 610
(6.78 interward transfers

per day X 90 days in period Y)

Total 5,074
157

_ _—  
- -

- -— 5-- --
• —- •- -—--a- - ---- -



-

~~~~~~~~~~

N. Number of Patients Arriving at the Reception Desk

in Period Y

Dur ing  the MET data  co l lec t ion  t imes  in period Y ,
a samp le of 346 o u t p a t i e n t s  a r r ived  at  the recept ion  desk

w i t h  763 test request  c a rd s .

763 cards
= 2 . 2 1  cards per o u t p a t i e n t346 outpatients

37 ,600 total outpatient car(~~ = 17 ,014 total outpatients.2.21 cards per outpatient

The number of ou tpa t i en t s  a r r i v ing  at the reception desk
is equal to the total number of outpat ients  hav ing  tests
reç~ues ted minus the number seen in the Building 40 c l i n i c .

Total number of outpat ient~ 17 , 014
Bui ld ing  40 outpat ients  seen - 3 , 000
Outpa t ien ts  a r r iv ing  at the reception desk .  14 , 014

N.  Cost Per Personnel  Category

The cost for  each person1iel ca tegory is derived in t h i s
section. For each personnel category, we first determined
the number of personnel at each rank  or CS grade in the

category . Next we calculated the average cost for  the
personnel  category by computing a wei ghted average of the
d i rec t  cost tc- the Air Force for  a l l  personnel in the category .
We based m i l i t a r y  personnel rates on the Air Force Annual
Composite S tandard  Rate , and we based Civi l  Service personnel
rates on 108 .44  percent  {Ref .  lJ  of Step 4 of the GS pay
scale , both as o~ 1 October 1975. We then calculated the

hour ’ y and quar te r ly  rates for  each category f rom the
annual  ra te .

1. Labora tory  Per sonne l

For laboratory s t a f f  we used a u t h o r i z e d  s t a f f  r a t h e r  than

assigned s t a f f , because in several cases the  r a n k  of pe r sonne l

ass igned was d i f f e r e n t  than  wha t  is spec i f i ed  in ti- n m a n n i n g
s tandard . Table 8— 2 4  shows the a u t h o r i z e d  m a n n i n g  f o r  the

clinical laboratory a t  MCWP for t he  s p r i n g  of l9~~ - . I t  a lso

158



— — - -- 5- - - - - • —-•----— -•- • --- -‘ - -5

TABLE B-24

LABORATORY STAFF

Number Annual Cos t
Grade Authorized Per Grace

Lieutenant Colonel (0-5) 1 $29 ,2 4 9

Captain (0 — 3 )  3 20 , 75 1

Senior Master Sergeant (E-8) 1 16 ,291

Master Sergeant (E-7) 1 14 ,360

Technical Sergeant (E—6 ’ 2 l2 ,33E

Staff Sergeant (E—5) 10 10,550

Sergeant (E—4) 10 9,031

Airman F i rs t  Class ( E — 3 )  5 7 , 275

G S — l 0  1 17 ,682

GS— 9 3 16 ,081

GS—8 1 14 , 578 
-

GS-7 1 13 , 175

GS—6 2 ll , 8 6 E

GS — 5 1 10 , 648

GS—4 4 9,515
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gives the annual cost for each grade . Phase II (job training

for l abora tory  t e c h n i c i a n s )  s tudents were not included in the
computation of person; ~1 cost because they are not included
in hospital manning .

Starting with the authorized manning for the entire

laboratory , we defined the personnel categories of Laboratory
Officer , NCOIC , Laboratory Supervisor , and Laboratory

I Technician. We then calculated the annual cost per category

as shown .

Laboratory Officer. This category included all of f icers
as fo l lows :

1 Lieutenant Colonel (0—5) $29 ,249

3 Captain (0—3) 62 ,253

4 Total $91 ,502

Average salary for Laboratory Officer =

$91 ,502
4 

= $22 ,876 per year .

NCOIC. This category inc luded only  a Senior Master
• Sergeant  ( E — 8 )  at an average annua l  cost of $16 , 291.

Laboratory Supervisor.  The personnel  in t h i s  ca tegory
were as follows :

1 Master Sergeant (E—7) $14 ,360

1 CS—b 17 ,682

2 GS— 9 32 ,162

1 GS— 8 14 ,578

5 Total $7 8,782

Average salary for Laboratory Supervisor =

$78 ,782
_______  = $15 ,756 per year.

160

-‘5--S- - S . —— ‘-  
~~~~

—- •C~~~~~~~~~~~~---------~~~~~• --- -——— - ‘ • ‘. -‘ ----- -



Laboratory Technician. The personnel in this category

were as fol lows :

1 Master Sergeant (E—7) $ 14 ,360

2 Technical Sergeant (E—6) 24 ,672

10 Staff Sergeant (E—5) 105 ,500

10 Sergeant (E—4) 90 ,310
5 Airman Firs t  Class ( E — 3 )  36 , 375
1 G S — l O  17 , 682
3 GS—9 4 8 , 2 4 3
1 GS— 8 14 , 578
1 GS—7 13 , 175
2 GS— 6 23 , 732
1 GS—5 10 , 648
4 GS—4 38 , 060

41 Total $437 , 335

Average salary for Laboratory Technician =

$437 , 335
41 = $10 ,667 per yea r .

AFCLAS Systems Manager. This position could be filled

by e i ther  a capta in  (0-3) or a ma jo r  ( 0 - 4 ) .  Therefore ,
$20 ,751 , the annua l  cost of a cap ta in , was used in the
analysis.

Data Base Maintenance and Routine Administration. Durinq

period Y a staff sergeant (E—5) performed this task and devoted

h a l f - t i m e  to i t .  Hence ,

annual  cost $10 ,550 $5 , 2 7 5 .

Computer Room S t a f f .  Because of the s ize  and comp l e x i ty

of AFCLAS , the computer room must  be manned 24 hours a day,
7 days a week. According to the manning  s tandard o~ the MET ,

this  requi res  a minimum of f ive  m i l i t a r y  personnel .  We chose
the rank d i s t r i b u t i o n  for  computer operators , as fo l lows , a f t e r
consul ta t ion  wi th  TRIMIS Program O f f i c e  ( TPO )  personnel

1 Technical  Sergeant ( E — 6 )  $12 , 336
1 S t a f f  Sergeant ( E — 5 )  10 , 550
3 Sergeant  ( E - 4 )  27 , 093
5 Total $ 4 9 , 979
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Du ring period Y labor atory technicians and civ ilians
served as computer operators. Using laboratory technicians

does not affect the above cost as long as the rank distribution

shown above is mainta ined. Civ i l i an  computer oper ators
genera l ly  cost more than mi l it a ry  operators ; thus , the f igure
of $49 ,979 represents a minimum expected cost.

• Recept ion Personnel. The MET estimated by direct observat io n
in period Y that an additional two and one-half receptionists

would be requi red  to p e r f o r m  the new tasks rela ted to AFCLAS .
We chose the GS grade distribu tion for  the recept ionists
a f t e r  consultation wi th TPO personnel as fo l lows :

1 CS—4 $ 9 , 515
1 1/2 GS—3 @ $8 ,472 12 ,708

2 1/ 2 Total $22 ,223

2 . Ward Nurse
The nursing staff on the ward is composed of predominantly

f i r s t  l i eu tenan t s  (0-2) and captains (0—3) with some majors (0—4)

and second l ieutenants  ( 0 — 1 ) .  On wards wi th  a s t a f f  of several

nurses , the lower r a n k i n g  o f f i c e r s  are  more l i ke ly  to do

the process ing  of l abora tory  t e s t s .  The refo re  n u r s i n g  s t a f f

are costed at  the pay rate for  a first lieutenant ( 0 — 2 )  at

$16 ,247  pe r y e a r .

3. Inpatient Medical Records (IMR) S t a f f

The s t a f f  of IMR is composed p r i m a r i l y  of GS-3s , CS-4s ,

and G S — 5 s .  Observa t ion  indicated tha t  the m a j o r i t y  of t a s k s

involving laboratory reports were per formed by a G S—4 . Hence
IMR staff is costed at the GS-4 rate of $9 ,515 per year.

4 .  Cl inic St a f f

The clinic staff is a large group of personnel composed

of both civilians and military . I t  includes  e n t r y  level

pe r sonne l  t h rough  supe rv i so ry  p e r s o n n e l .  The f i l l i n g  out of

request  s l ips , reques t  cards , and admi t cards is cicre by

a l l  levels of c l i n ic sta f f  w i t h  the  lower level sta f f  do inc~
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more than the sen ior st a f f .  We costed cl in ic sta f f  at

$9 ,031 per year , the rate for a sergeant (E—4).

5. Admissions and Disposition (A&D) Staff

Based on direct observation , this  task  was u s u a l l y
performed by a sergeant (E—4) at the rate of $9 ,031 per

y e a r .

6 . Corpsman

The corpsmen are low ranking military personnel; hence

they were costed at the ra te  for  an a i r m a n  f i r s t  c l a s s , w h i c h
is $7 ,275 per year.

7 . Outj atient Medical Records (OMR) Staff

All the CYP staff narticipate in the processing of loose

paperwork , which includes f i l i ng of laboratory siips. In

order to be conservative, we used the rate for  an airma n
first class (E—3) which is $7 ,27 5 per ye ar .

8. Patient

Patient tine has value to the patient and in some cases

value to the Air Force. h owever , it was not cons idered  to

have va lue  to the Ai r  Force Surgeon G e n e r a l .  Since we
inves tic ; at ed  costs  and sav ings  tha t  are par t  of the cost of
the d e l i v e r y  of m i l i t a r y  medical  care , we assigned no dollar

cost to p a t i e n t  t ime . Lost pa t i en t  t ime  was considered to

be a d i rec t  budget  cost to the Air  Force Surgeon G e n e r a l .
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APPENDIX C

SUMMARY OF THE TIME STUDIES DATA COLLECTED BY THE

MANAGEMENT ENGINEERING TEAM AT WRIGHT -PATTERSON AFB

Prepared by:

Capt. Gerald R. Riley
1st Lt .  Thomas R. Porter
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This appendix presents a summary of the data on time

studies collected by the Management Engineering Team (MET) at

Wright—Patterson AFB , as well as other related information.

Statistical data such as procedures performed , number of in-

patient bed-days , and outpatient visits are given in Appendix B.

Al]. sections (beginning with Section A ) were wr i t t en  by the MET
with the exception of Table C-i and Table C-2.

Table C—i summarizes the time studies performed by the MET ,

and Table C-2 gives the category of personnel performing the

tasks time studied. Section A gives the data collected in
period X , Section B gives the data collected in period Y , a’— d

Section C gives additional miscellaneous information.

The MET made the numerical estimates presented in this

appendix for each category of personnel performing the tasks

time studied based on data collected while making the time

measurements and on direct observation of the operation of the

laboratory and the hospital during the 3—month interval for

training, orientation , da ta collection, and follow—up in periods

X and Y. Since the average salary for laboratory technicians ,
recept ionists , Inpatient Medical Record s Staff , c l in ic  sta f f ,

Admissions and Dispos i t ions  s t a f f , corpsmen , and computer oper-
ators varies by only 19 percent , the costs associated with the
time studies are not sensitive to small errors in assignment of -

the personnel categories listed .

Some of the computations for the workload figur es presented

in th is  appendix  are p r e l i m i n a r y  e s t i m a t e s  tha t  were not used in
the analysis (with the exception of the computations for  Task 16)
The workload figures used in Table 111-2 are derived in Appendix B.

A. Period X

1. Description of Data Collection

A workday for data collection purposes ran  f rom 1700 hours

each day u n t i l  1700 hour s the fo l lowing  day .  At t ha t  t ime the
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TABLE C-b

SUMMARY OF TIME STUDIES FOR EVALUATION OF AFCLAS

Associated
Task Time M e a s u r e m e n t  I t e m s  C ci nt e d  Hyp o t h e s e s

1. Tasks involved in Time per task N ar ’~be r  of t i m e s  1, 10
preparation of accomp lishment during Period X
administrative for each task that each task is
reports and College c~c r.e
of An .erjcan Pathol—
ogists (CAP) work-
load repor ts

2.  F i l i n g  r e q u e s t  Time p~ r request Request slips 6
slips in labora’- slip

- t o ry  f i l e s

3. Filing test work— Time per page Test works~~r-e ts 6
sheets and work— and workload log
load log sheets sheets , by labora—
in laboratory tory section
files by labora—
tory sec t ion  and
ceatrally

4. Filing quality Time per report Number of times 6
control reports/ produced , by repor ts are
statistical laboratory produced , by
s u m m a r i e s  in  s e c t i o n  l a b o r a t o r y
laboratory files section

5. Other laboratory As appropriate As appropriate 6
f i l i n g  t a s k s

6. Removing out— Time per task N u m b e r  of t i ne s  6
dated items from a c c o m p l i s h m e n t, o u t d a t e d  s l i p s
l a b o r a t o r y  files by kind of file are removed from
f o r  each k i n d  of f i l e s , by k i n d
file of file

7. Fili ng laboratory Time per sli p Pequrst sli ps 1or 7
result s in out— outratients
pat ent medical
records

8. F i l i n q  l a b o r a t o r y  T i m e  per  s l i p R e q u e s t  s l i ps for  8
re sult s in the (a) on wards inpat lents and
medical records (b) in med ical (a) n c er t  filed
of inpat i r - n t s  r e c o r d  recur on w a r d s
(a) on wards (b) - r ~~~~~~t filed
(b) in med~~- a 1

record  room rr- ccor d  room
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I
TABLE C-i (Cont.)

SUMMARY OF TIME STUDIES FOR EVALUATION OF AFCLAS

A~cu c c i a t e d
Task Time Measurement Items Counted 

- P v: c tl . e ses

9 . P r e p a r i n g  and Time per p a t i e n t  P e r c e n t
f i l i n g  cu m u l a t i v e  i n pat i e n t s fo r
summaries or whom it is done
f l o w  shee ts  of
p a t ie nt  r e s u l t s

10. Filling out Time per slip Reques t slips 9, 51
r e c i ne s t  s l i p s
at c l i n i c s  and
w a r d s

- 11 . F i l l c n q  in T i n e  per s l i p N u m b e r  of s l i ps 9
l abo r~~t o ry  and  p e r c e nt
r e q u e s t  i n f e r —  t i lle d  in by
matJon  on s l i ps l a b o r a t o r y
by l a b o r a t o r y  p e r s o n n e l
per s o n ne~

12 . F :n t e r in q  ~t s t  T i m e  per t e s t  Number tes~~s (v ~~~ , l~~, 14 ,
r e su L t s  on s l i p s  type  ( a )  i n d  1~~ , 19 , -~~~

( a )  p r i n t e d  t ype  ( b )  ( a )  k i n d s  t -~-~ e ( a )
d a t  a t i c a l —  t r u e  ( c )  ( h )  kcnd s tvue ( b )

• ly  t y p e  (d )  ( c )  k i n  is  t~~~c- ( c )
‘b)  t r a n s c r ib e d  ( d )  k i r i s  t v ;  e ( d )

from york—
sb~o ts or

• -2 log b o ok s

~ c) trar.scr~~(-ed

~rnm i n s t r i —
m e n t  d i s p l a y

( ci ) t r a ns c r i b e d
f rom  pr
o u t

(a) cri l~~ne
(b) —i n cia ll y

• c -red i n t o
r m i r. a l  f i r m

‘0
o ~
~ (c) mark ~~sen ;ec~ we r - br - P sn ( d )  m a r k —  -ense

i t r - r card

L 

13. En ’ ri ’a h ea d in i s Time per ab et ~~ st  w r  - n i  - t s , ~~~, 2 9
on c’s~ w o r k —  or lo~ book w i  k i j i  l o u
s h e e t  s , w o r k i  rid uaie h~-p t , lou
lou shoe s, la — k ia: -
book ~~ t u -s
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TABLE C-i (Cont.)

SU MMARY OF TIME STUDIES FOR EVALUATI ON OF AFCLAS

As soc~ a t e d
Task Time Measurement ltems C’o u a t c d }!yp thesr-s

14. Entering pa tient Time per entry, by Tes t  w o rk sh e e t , 9 , 29
‘den ti ficat ion type of sheet/log workload , log
a nd  t e s t s  re— book sheet , and log
q u e s ted on tes t book entr ies
w o - r k s h e~~t s , w c r k —
ica d  log a} -c -t s
and  in log b o o ks
(c-xcept C h e mi  s t ry

wo r k s h f  e~ s at
W — P )

15. E n t e r i r i c i  r e s u l t s  T i m e  aIr test tb y-bc -hee ts , work— 9, 13 ,
on test work— t r ue s  (a), (b) , l o a d , lou sheets 14 , 29
sheets , w o r k l o a d  (c )  , ( d )  , in 12 and lou books
log sheets , and above t e s  ( a ) ,  ( b ) ,
log books , t \ i 5 Ic) , ( c i )  , in 12
(a) , (b) , (c) , above
( d )  , in  12 above

16. Labeling Time n c r  tube Tub e s  labeled 11
speci m en t :bes

17 . ~~r r - : - a i - i n u  l i s t” Ti o e  n c r  r o u t in e  N u mb e r  of r o u t i n e  12
f o r  r o u t  t n o  t r i p  t r i o s  per  d a y  andcu - - c c  m en  °ol  l e o —  n u c c h er  of t e c h —
t t o n  t r -u c s  n i ci a n s  m a k i n g
(so r t i n - :  slips tri p
for technicians ,

who coil - h the
spec i m e n s )

18. Sunervisor ’s and Ti me per test , N u m b e r  t e s t s , 20 , 21
t e c h n i c i a n ’s re luest slip , re~~:est sli t s ,
r ec-~ -w and w o r k  c -b e e t  or ot her work sheets , or
c - rt ifj c a ion unit certified other units
of re scil ~~s c-e rtj fi e d

19 . ( - c form ing Ti:—e i - e r  task N u m b e r  of u - e s  22 , 2 ~statistical accomplishment , by statistics are 24
analysis of labora tor y section calculated , by
quality r en t  r ol r ich  l i b or a t  o r . ’
s , i mn l e  r e s u l t  S sec t  ion  and  I-v
a n d  r , - c o r i i  ice e a c h  ~ i nd of
r e s u lt s  on r r - : r c r t  i - t a t  t
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TABLE C— i (Cont.)

SU MMARY OF TIME STUDIES FOR EVALUATION OF AFCLA S

A s s o c i a t e d
Task Time Measurement Itt-m s Coun ted ypot 1~~~es

20. Performing Time per an a l y s i s  N u m b e r  of 2 5 , 26
sta tistical analyses
a n a l ysis of p e r f ormed
~- a t c e n t  r e s u l t s
by homulation

21. Performing test T i m e  per t e s t , T e s t s ,  by kind 27
result calcula - by kind for which calcu—
tions or la tions are done
con V ers i or, s

22 . P e r f o rm i n g  T i m e  nor  t a sk  Num b e r  of t i m es 28
compu te r  oper— accomp lishment i-~~oh task is
a t i o n  t a s k s  f o r  each  t a s k  done  ( p e r  d a y ,
(W -P) week , or m o n t h )

23 . Calling a ward Time per telephone Numl~er of tele- 56
or clinic to call nhnne calls to
r e p o r t  t h e  r e p o r t  stat
results of a resul ts

- - s~~z t test (Con—
siler calls
oricina ting in
c t - i c c l - :tbotd t or ’c’ ,
herr ’it o l o q y ,  and
urinalysis.)

24 . S un er v i s o r ’ s Time nor t a a t - t r  c a r t - a t e  53
( l a b o r a t o r y  s u p e r v  - or

o(  f i c e r s )
r e sp o n d i n g  to
inquiries , com-
p l a i n ts , and
e r ror s

25. P r o c - c o s i ne  Time r-er No~~ber of 2 , 3 , 4
in- : . try t bot e t e l  a: bane t~~’ O d  1 1 s
calls to the call 0 i-a
laboratory ( -i~~c-ry

2 f . C - t r i ’ - ’- ’a l  o~ T i ” e  : -r N c ’ i - a r  ot 3
data to answ~~r • o l e  i -n e  i n  i : i r : ’  5

c n ( - : i r i e s  ~or i n i c i r y
c a l l  ha - cs and at urn c c i i i
cn r ro l ~ -~~i n q  t h e
re u r n  c a l l s
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TABI C-i (Cont.)

SUMMARY OF TIME STUDIES FOR EVALUATION OF AFCLA S

A cisc cia hi’ d
Task Time M e a s u r e m e n t  Items Counted Hdjctheses

27. Reviewing or Tijae per Frequency of 58
processing new report each report
AF C LA S -gener-
ated reports

28. Addition of Time per Number of 11 , 14
Cytology to cytology reports
AFCLAS r e p o r t —  r e p o r t
ing system

29. Preparing a Time per N - a m b e r  of 57
l i st of t r a n sa c t i on  a d m i s s i o n s,
admissions and dispositions ,
interward trans— and interward
fers for labora— tran sfer s
t o r y  use w i t h
AbC t A P
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TABLE C-2

CATEGORY OF PERSONNEL PERFORMING

TASKS THAT WERE TI~IE STUDIED

k * Period X Period Y

1 1001 N o n co mm i s s i o n e d  O f f i c e r  1001 NCO IC
in Charge (NC0IC)

100/ Laboratory Officer 100% Lab o r a tor - .’ O f f i c e r
100-C Labora to ry  Supervisor  100.~ Laborator : Supervisor

2 50% Laboratory Supervisor 501 Laboratory Supervisor
501 Laboratory Technician 50 Laborator ’ Technician

3 100% Laboratory Supervisor 100- - l ab or toc- .’ Supervisor

4
a .  Chemi st r y  l00~ Laboratory Officer 100/ Labor , or-? Officer
b. Other 100% Laboratory Technician 100% Laboratory Technician

5
a .  - l i cr o b i o l o e v  60 Labo ra to ry  Superv isor  601 L a b ar a t o r ;  S up e r vi so r

4e Laboratory Technician -10. Laboratory Technician

b. Report of Not done in period X
Pat ient a

Dail y lOOc - NCOIC
100% CC TC

c. Fi l m -i Tasks Not c-lone in per iod  X 100 C uc ie - I t o r  Operator
In s i d e
Computer Room

6 lOOt Laboratory Technician Not done in r-ouiocl V

7 100- -~c~-a  ient t1e - l ica l  1001 At m ec~n n i c u a n
Recor ds (fl ’- ib )
Technician

* ;~~r~ Tihit- C-i for task descrit t i o n s .
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TABLE C-2 (cont.)

CATEGORY OF PERSONNEL PERFORMING

TASKS THAT WERE TIME STUDIED

Task Period X Period ‘1

8
a. Wards 50% Nurse 30% Nurse

50% Corpsman 701. C o rp sm an

b. Inpatient 1001 Civilian IMR Staff 1001 Civilian It-It-c Ct~~ff
Medi cal GS — 4 OS - 4
Records
(IMR)

9 100% Physician l00 Ph’?sician

10
a. Outpatients 10% Clinic Staff 1001 Clinic Staff

901 Outpatient

h .  Inpatients 100% Nursing Staff lO OT’  N u r s i n -t  S t a f f

11 40 Receptionist l O f t  Ne°optionist
60% Laboratory Technician

12 100 Laboratory Technician (Oft Labor t - - r -’ Technician

13 l O O T  l a b o ra t o r y  T e c h n i c ian  100% L a b o r a t o ry  T e c h n i c i a n

14 ioU; Laboratory Technician 100 1 l ab o r u t - or- : Te c h n ic i a n

15 100/ Labor-at or- .’ Technician 100 l a b o ra t o r y  T e c h n i c ian

1~ 100 - L a b o r a t o r y  T e c h f l i c-j a n  100 Lal or a c e r ’ .’ To -b ’aic ian

17 100 r i l : or a t  nc-c Technician 100% L ah o r - i t r r - :  Technician
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TABLE C-2 ( c e n t . )

CATEGORY OF PERSONNEL PERFORMING

TASKS THAT WERE TIME STUDIED

Task Period X Per iod  Y

18 10011 Labora to ry  Supervisor  100% Labora tory  Supe rv i so r

19
Chemist ry 751/- Laboratory Officer 7°’ Labora to ry  Of f i c e r

2 5% Labora tory  Technic ian  2 t T ”  Labora tory  T e c h n i c i a n

20 100/ Laboratory Officer 100 - ’ Laboratory Officer

21 lOO;f Laboratory Technician 1001. Labora tory  T e c h n i c i a n

22 100% Laboratory Technician Not done in period I’

23 100% Laboratory Technician 1001 ’ L a b o r a t o r y  T e c h n i c i a n
701/ Nursing Staff 50 . 1 N u r s i n g  St a f f
30 ’ Techn ic ian  or W~ r ( 50, Technician or Nar-1

C l e r k  C l e r k

24 100’ - Labora to ry  O f f i c e r  lOO , Laborator-’ Of fi.-c’r

2t 100% Laboratory Technician 100 - Laborater- .’ Techni cian
1 001 Nirsinc Staff 1011 Nr r sin -- i Staff

100 - toO ratory Technician 10(1 ’ Laborator-,’ Technician

27 1 -h done in period X 1001 Laboratory Technician

20 Not lone in periol 1 100- ’ 1 -ibor t n i - .’ Ocu-ervisor

2”i N ’O bane in period X 100 Admissions . i n I
Dispositions I A & D)
Ct a f f
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date was changed on the Xerox machine and Forms 3, 5, and 12

(see Appendix F) were exchanged .

Ward searches for inpatient s u p  samples were begun at

approximately 1800 hours each day. The Admiss ions  and Dis-

positions Office was checked first before proceeding to the

nursing wards.

-: Slips from Outpatient Medical Records (OMR) were obtained

and Xeroxed at 1200 hours for the first 3 days. After that

they were obtained and Xeroxed at 0900 hours before the slips
had been placed in numerical order (by Social Security number)

by the OMR staff . This change had no s i g n i f i c a n t  impact on
study resu l t s .

Data collection forms were arranged in numerical order

by day. During the first few days of period X , if there were

no entries on a form it was not retained. Later in the

study it was decided to include b lank  fo rms  to avoid the
appearance of miss ing  fo rms .

A typical  day fo r  the data collectors ran from 0 7 0 0  hours
to about 1930 hours. One man would arrive at 0700 hours

and handle morning sampl ing of slips , Xerox incc of outpatient

record s slips , Xeroxing of l abora to ry  reques t  s l ips , ant-i distri—

bution and collection of both patient questionnaires and “turn-

around time ” ca rds .  The second man began work at a r an r o x i r na t o l v

1100 hou r s .  He assisted his coworker as requi red , commieted

the personnel assignment sheet, collected outpatient visit data ,

and began cutting and sorting Xeroxed slips. He also prepared

the forms for  the fo l lowing  day and col lected and d i s t r i b u t e d
them at the proper time. An additional responsibi1it~

- of the

data collectors was to keep abreast of significant changes ,
cond itions , and events within the laboratory an - i with rest--c-ct

to laboratory procedures. Their observations were recorded
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in a daily journal. Both data collectors participated in the

selection and searching for the sample of Xeroxed recluest

slips. Approximately 20 man-hours were expended dur ing each

day of period X.
*

2. Results of Time Studies by Task

Task 1. Administrative , CAP , Workload , and Other Tynes of

Reports.

a. Preparation and consolidation of workload reports

from laboratory sections:

— monthly report — 6 hr. to compile and suhriit.

— quarterly AF Form 235 - an additional 4 hr. to
consolidate monthly reports every third month .

4 X 0 . 3 3  = 1.32 hr. per month .

b. CAP workload and survey reports. Data collec-ted

from other reports and reformatted . 3 hr. per

month including secretarial time .

c. Bacteriological reports (see Task 31

— ~osit~~’~’e Beta Strep List 
- 15 rcin . daily.

0.25 hr. I 20.99 days = 5.25 hr. per m onth.

— Env i ronmen ta l  Surveys  - 45 mm . per wk. to

complete .  0 . 7 5  h r .  1 4 . 3 5  wk .  = 3 . 2 6  h r .  per
month .

— Communicable  Disease Report  - 45 m m .  per  week .
0 . 7 5  hr . 1 4 . 3 5  wk.  3 . 2 6  h r .  per m o n t h .

— Ant ib iog ram Report  - 5 hr . cer month  to corc u te
and comp le te .

* See Table C—l  f o r  task descriptions.
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Task 2. F i l ing  Request Slips in Laboratory F i l e s .

This task is accomplished in the same fashion in each
of the following laboratory sections: Hematology, Urinalysis ,

StC~ Laboratory, Special Chemistry, and Chemistry. Bacteriol-

ogy/Microbiology filing system differs in that slips are

filed twice; they are filed once while culture awaits reading ,

and then refiled after results are recorded . The filiriq time

is approximately twice that of other sections. Average time

to file slips was measured to be 0.046 . 0.068 , 0.05, 0.05 , and

0.048 minutes, respectively, for the laboratory sections listed

above . The time of 0.05 m m .  per slip should be used for all

sections, except for Bacteriology/Nicrobiolo;y, w h i c h  should

be 0.10 m m .  per slip. To obtain total filing t ime , the total
number of request  slips must be determined f rom the workload
reports. This was done in the following manner :

Hematology: Total of venipunctures plus finger sticks =

Total slips.

Urinalysis : Total specimens received = Total slips.

/ ‘ t o t  Laboratory : Total line entries on wor 1’:sheets =

Total s l ips .

Chemis t ry :  Total of i n p a t ien t s  and o u t p a t i e n t s  f r o m
monthly report plus entries in s h ip p cn g  log
= Total slips.

Special Chemistry: Not applicable (reported with

Chemistry).

Coagulation: Not applicable (reported with Hematolovy).

Bactc —riology/Microbiolocp~-/Sero1ogy: Total log entries

for all workload logs (based on number of

inpatient and outpatient procedures t~’here

77 percen t of log entries are for outratients)
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Task 3. Filing Worksheets , Log Sheets, etc.

-
- Generally speaking, filing consists of laying 1 month’ s

- . sheets on top of the previous months ’ sheets ; no real form al
- filing process exists.

This task was loosely interpreted to mean disposing of
- worksheets by whatever method necessary, excluding throwing

them away.

— Time required 1 m m .  per day for  each of the fo l lowing
sections : Sta - Labo ra to ry ,  C o a g u l a t i on ,

Bacteriology/Microbiology .

2 m m . per day for Chemistry.

1 additional m m .  per month to relocate

f rom a da ily to a merrnanent file for each
1 of the following : Hematology , Ur i n al y s i s ,

Laboratory , Coagulation , Chemistry ,

- Special Chemistry, Bacterioloqv ,’Ni croLio~~ocy

Tasks 4 and 19. Quality Control Reports and Statistical

Summaries.

- 
In the Chemis t ry  section , stati s t ica l  qual i ty control

is handled by sending the results of tests performed or. con-

~~ t rol led labora to ry  standards to manufacturing companies
(either Hvland or Dade). The results are then analyred by

the compan y ,  and a large (approximately 100—page) cortp-cter

printout is sent back to the laboratory. The monthly statis-

tical reports are reviewed by the laboratory officers an-i
p f i l e d  t-n the office o~ the Officer in Chart-rn of Chercis~-rv .

The O f f i c e r  in Cha rge  of Chemis t ry  is r e sn o n s i b l e  for  pro-
raring the data  for submission and filing the reports.

- The t ime requ i red  for  the ac ti v i t i e s  re la ted  to q u a l i ty

I - - — .IIII~_IJi_~
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— Preparation of data : 2 hr. per wk. X 4.35 wk. per

month = 8.7 hr .  per month .

— Review of completed analysis : 25 h r .  per month .

— File s ta t is t ical  reports : 2 m m .  per month .

The data were compiled and submitted to Hyland and Dade for

January , February ,  and March, 1975 , but no ana ly s i s  was

received because the values were so variable due to equip—
ment changes.  Month ly  comparisons of this  data would have

been mean ing less .

In addi t ion , the S t a t  Laboratory m a i n t a i n s  graphs  of the

results from testing control specimens for eight differen t

tests: Amylase , Total Bilirubin , Sodium , Potassium , Chloride ,

Carbon Di~~~ide, Glucose, and Bun. Time expended to post

graphs = 2.5 m m .  per day posted .

Entries during period X = five or 12.5 m m .  rer mor,th.

Average number of entries per mo. = 20 or 50 m m .  per

month.

File  graphs  at end of month = 1 m m .  per month .

For tb e  . l a b o r a t o r y  the reason so few e n t r i e s  were  r a de  f o r
March is tha t  the N CO I C of Chemis t ry  was on leave , and no one
insis ted t h a t  the graphs be posted .

Task 5. Other Laboratory F i l i n g .

a. Env i ronmen ta l  Survey - Approx imate ly  4 0 0  s p e c i m e n s

are received and processed per month  to i d e n t i f y
h a r m f u l  bac te r ia  in hosp i t a l  s u r r o u n d i n g s .  Time

to prepare the report is included in Task 1. Time

to file the reports is 5 mm . per wk.

b. Communicable Disease Report — A summary of all

infection specimens whose results are positive .
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The report  is prepared week ly  (45 m m .  each) and

t ime is included in Task 1. Time to f i l e  r er o r t s

is 5 m m .  per week or 21.75 m m .  per month (5 m i r~.
per wk .  X 4 . 3 5  wk. per m o .  = 2 1.75 m m .  per m o . ) .

c. An t ib iog ram Report — Records results from testing

various antibiotics on cultured specimens. This

report is prepared monthly from the daily log and

maintained cumulatively. Time to prepare is in-

cluded in Task 1. Time to file is 15 m m .  per mo.

d. Positive Beta Strep List — Dai ly  l i s t i n g  of a l l
positive beta streps. This list is sent to the

Emergency Room for their notification of appropriate

patients. Time to prepare is 15 m m .  per day

included in Task 1. Time to file is 1 m m .  per day

or 1 m m .  per day X 2 0 . 9 9  workdays  per mo. = 2 0 . 9 9
m m .  per mo.

Task 6. Remove Outdated  Items From L a b o r a t o ry  F i l e s .

At the end of each month f i l e s  of laboratory sl it s are

moved f rom Hemato logy ,  .‘~sc-~ L a b o r a t o r y ,  C h e m i s t ry , U r i n a ly s i s

and Special Chemistry to a central filing ca b i n e t  in thc rear
of the labora to r y ,  where they are filed by sec t ion , alt -h a -
beti c a l ly ,  in approxir 3te Chronological order. Time r e q u i r e d

per section is 15 m m .  per moo.

In Bac te r io logy/Nic rob ioloqy , f i les  are  r ot  moved to  the
cab ine t  in the  rear  of the  l a b o r a t o ry , b u t  t h or ar e  noy ’d

w i t h i n  tho- same c a b i n e t .  Time r equ i red  is 5 m i r , . ocr no.

Task 7. F i l i n g  Labora to ry  Results in Outpatient ‘-~ed ical
Records.

The following is a breakou t of the tasks and times for

placin g laboratory slips into outpatient records. S~ artinc

with 100 sim s:
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a. Write last 4 digits of Social Security number on

slip with felt pen for easier reading. (Four of

the 100 slips had improper identification and wer

- - 
placed in m i s s i n g — i n f o r m a t i o n  b o x . )

- - 9 .11 m m .  ~
- 96 slips = 0. 095 m m .  per s l ip .

- - b. Separate slips by n e x t - t o — l as t  d i g i t .

2 .53 mi ~
- 96 slips = 0 . 0 2 6  m m .  per s l ip.

= 
c. Separate slips by last digit and place in appro-

- - priate boxes.

8.10 mm . -
~ 96 s l ips = 0 . 0 8 4  mm . per s u n .

d. Place slips in medical records. Twelve slips had

no record.

3 3 . 6 0  mi ~
- 84 slips = 0 . 4 0  m m .  per s l ip .

e. Staple sl ips in record . Three slips p laced in
- brown folders since files were out.

- 33.82 m m .  -
~ 81 slips = 0.418 m m .  per slip.

f. Place unfilable slips in proper place.

- 7 .21 mi ~
- 19 slips = 0.380 m m .  per slir .

Therefore , time to file one averaqe slip = 0.095 + 0. 026 +

-

- 
- - 0 . 0 8 4  + 0.40 + 0.418 = 1. 0 2 3  mm . ,  and , 1. 02 3  m m . per slir

I

x (number of slips filed) + 0.380 m m .  n cr  s lip  I (n u mb e r  c
-: unfilable slips) total filing time .

Frequency for filing can be determi ned by t ak inc t  the
- average of the number of OMR slips Xeroxed or , alternately ,

- by computing the average number of all slips filed . (Tho

f r e q u e n c y  for  f i l i n g  that was used in th e  a n a l y s i s  ~.s :eri~:r :: tion IT ~~~~nd 1 \B  

18: 
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- . Task 8A. F i l i ng  of Results Slips on Wards.

a. On the wards , laboratory slips are handled ir I

- - d i f ferent ways :

- 
— Original f iled directly in patient’s record ;

- : physician copy discarded or piled in basket
This procedure is applicable for wards 2E ,

3N , 3W , and SW .

— Original filed directly in patient ’s r€ -ord ;

1-
- physician copy filed in individual p h y s i c i a r

box or bin. This procedure is applicable f

wards lN, 2N , 3S , and 5S.

— Slip filed in physician ’s box for signature ;

ft then collected, and o r ig ina l  f i l e d  in patie:
record . This  procedure is applicable for w
2S , 2W , 4S , and 4W.

As ou t l ined  in the backup data on the f o l l o w i n g  p a t -

there appears to be li ttle significant difference in th~
expended by ward personnel among the different methods .

- real difference is in the time it takes a slip to uet i:

pa t i en t ’ s record , and th i s  is caused by the s tandby tim
- while the slip is waiting to be signed . The MET recommr~

ation is to apply the same time to all slips , regardles~

1 ward , i.e. , 0.457 minutes. Estimating total slims at 17

~ day results in 0.457 m m .  per slip N 175 s l ips  per d a y  =

79.975 m m .  per day

+ 5 . 5 0  m m .  per day ( 1 . 2 5  X 4 w a r d s )
_______ 

+ (0 10 N 5 w a r d s )

- 
= 85.48 m m .  per day to file irUatient sl:
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Fi l ing  of Resul t  Slips on Wards - Backup Data :

a.  Separate s l ips .

1.380 m m .  -: 13 slips = 0 . 10 6  moth ,  per s u n .

b. Fi le  in phys ician ’s box ( indi v i d u a l ) .

0 . 8 5  m m .  -: 23 s l ips = 0 . C~37 rc~ n. per s l im .

c. Stack in physician ’s basket ( — r n n e r a l )

0 . 10 m m .  to tal , done approx imate l y once
each day .

d. Collect slips f rom physic ian ’ s boxes.

1.25  m m .  per day .

e. File or ig ina l  copy in record .

7 . 5 0  m m .  - - 23 s l ips = 0 . 3 2 6  m m .  per s l ip .

Methods :  a + c + e ( 0 . 4 3 2  1 number of s l ips)  + 0 .10

a + b + e = 0 .4 6 9  X number of s l ips

b + ci + a -
~~ e = ( 0 . 4 6 9  X number of s l ips)  + 1 .25

1 .3 70  m m .  per s l im

1.370 m m .  per s l ip  :- 3 0 . 4 5 7  m m .  per slip

[ ( 1 . 2 5  1 4 w a r d s )  4- ( 0 . 1 0  X 5 w a r d s ) ]

0 . 4 5 7  m m .  number of
( per N i n p a t i e n t  ~

- 5 .50  m m .  = Total  m m .  per da~
s l ip  s l ips  

/ 
f i l e  i n p a t i e n t  sli

Task 813. F i l i n g  of R e s u l t s  S l ips  in C l i n i c a l  Records
( C R S )

When a pa t i en t  is d ischarged , n u r s i nu  personnel car

the medical record to the Clini cal Uccords ~ection. * ~~~

~ This system was e st a i -l i s }~eJ 24 P a r ch  I ~~~~~ Pr io r  to  t~records for di scha rged pa tients w o r e  sent  ¶~~~~
— m i s s ion

and D i spos i t i ons  (A~ D ) and p e r s o n n e l  t h e r e  p u t  the  in f
ma tion in the record in order. A f4 er 4 h a t  ~he recor i -

t ah en  to CRS . 184
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l abora tory  Sli pS tha t come to the ward a f t e r  t ha t  are
to CRS . The sii p s  are placed in a box with  a l l  o ther

- 
- paper and filed the next day in temporary folders. Th

must be proce ssed to assure that all nec ess ary info rrca

present. This requires between 3 and 6 weeks. When t
record is comp leted , the paper work is transferred fro
temporary fo lder  to the record , which  is f i l e d  on the
by pa t i en t  hosp i tal  number .  Any loose paper coming in
the record has been f i l ed  is placed d i r e c t]y  in to  the

Sli p Processing Time in CRS :

a.  Fi le  slip  in temporary fo lde r  (done a long w i t
other loose paper ) : 0 . 5 0  ra in ,  per s l ip ,  6 4 . 6
per day or 3 2 . 3 0  m m .  per day .

b.  Search f i l e s  for  proper pa t i en t  hosp i t al  numb

when missing . Approximately 4 percent  mi s s in
all incoming s l ips  or 2 per day . About 0.75

- to f i n d  each or 1.50 m m .  per day .

- 
c. P lace  loose paper f rom temporary  f o l d e r  in f i

record (done along with o t h e r  paper )  . T h ir ty
- per day at 1 r a i n ,  per record is 30 m m .  ocr d

c i .  Place s l ip  in record a f ter  record has beer. f i
Three  records per wk. at 2.5 mi m er recordto

75. ~- 7.5 m m .  per wk. or 1.5 m m .  per day.

tion Total is 65.3 m m .  per day to file laboratory res

slips in CRS . 65.3 m m .  per day N 12 days  per no
60 rain, per h r .  = t~7 . 5  hr. per moo.

I 

N o t e :  Times above i n c l ude  work on l abora tor ’.- s l im s  on
- Where other items wore mixed with laboratory wo

p e r cen t a ce  d is t ri h~t t i o n  was m a d e  to e l i m i n a t e  n
- - l a b o r a t o r y  w or k l o a d .

~as
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Task 9. Prepare and File Flow Summaries or Cumulative

Summaries of Patient Results.

In general terms , written flow summaries (flows)

prepared for mos t critical care patients , patients witl

pers i s ten t  problems , and certain unusual cases. Inforr

c umu l a t i v e  f l o w  summar ies  are done m e n t a l l y  almost eve~
time a consu l t ing  physician reviews a case fo r a resid~
- r  i n t e rn , but  many of these are not w r i t t e n  down . Wh
doin-q ward searches for  labora tory  test r e su l t s , very
w r i t t e n  summaries were observed ; about 8 to 10 were for
wh i l e  we searched for  4 0 0  laboratory slips. Some reco :

a w a i t i n — ~ ph ys ic ian  admin i s t ra t ive  act ion in Cl in ica l  R
Sec tion were reviewed , and flows were found in two out

15 cases. Physicians interviewed estimated that writt~
summaries were accomp lished on 15 to 20 percent of a l l

and that  mental  summaries were done on at l ea s t  50 per
the pa t ien ts.

Time to i n i t i a t e  w r i t t e n  f low = 3 mi ( U s u a l ly
done a f t e r  several  days  of repor ts  have a c c u m u l a t e d . )

Time to m a i n t a i n  f l o w s  5 m m .  per w k .

Normal process is to post the form with several n
at the same t ime . Flows are rare l y ma in t a ined  f o r  mor
2 weeks , and are  done e n t i r e l y  by the ph y s i c i a n s .

Time required for each written flow = 3 r a i n ,  t o  i~
-4- 5 m m .  ma in tenance  per wk .  1 2 w k .

There fo re , the average  cost in ph y s i c i a n  t im e  of  a
f low summary  is approx ima te ly 13 m i n u t e s .  I~ a s  es

tha t  about  15 p e r c e n t  of the i n p a t i e nt s at an L O

wr itten flows in their record .

18(3
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Mental flows are prepared for approximately 30 percent

of the patients at a time cost of about 5 minutes each. These

figures are based on informal discussions with physicians.

To estimate the total time spent on flow summaries per

month , determine the average number of patients discharged/

admitted per month; multiply that number by 15 (30) percent

to find the total number of written (mental) flows , respectively.

For written flows , multiply the number of flows by 13 mm .;

for mental flows , use 5 minutes as the time required for each.

Example: Average number of admissions per month using data

from July 74 to December 74 = 714 per mc. 714 adm .

per mo. X 0.15 written flows ~cr a~ m . X 13 rin. per

flow : 60 m m .  per hr. = 23.20 hr. per mo. 714 adm .

per mo. X 0.30 mental flows per adm . X 5 m m .

60 m m .  per hr. = 17.85 hr. per no.

Total: 41.05 hr. per mo.

Written flow summaries are done in a variety of ways

ranging from qeneral narratives in progress notes to use of

Form HW 8, a copy of which is included on the followinq page .

Of the summaries observed , most were on Forr’ 11W 8.

Task 10. Filling Out Test Request Slips.

a. Slips are completed in one of three ways:

1. Addressographed/stamped with blanks for

required information and fill ed out by

patients ;

2. Blank form filled out by patient;

3. Blank form filled out by clinic personnel.

From a sample of 100 outpatient slips , it was deter-

mined that the following percentages approximate , for

187
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LABORATORY FLOW SHEET
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each of these three methods of slip completion ,

the distribution of request slips originating in

the various clinics :

Percentage Completed
Percent Method Method Methodof 1 2 3Total

Family Practice 26 20 6 0

Emergency/Primary Care.... 24 24 0 0

Pediatrics 13 0 13 0
Internal Medicine 12 12 0 0
Obstetrics/ Gynecology 9 6 3 0

Urology 5 0 0 5
Radiation Therapy 4 0 4 0
Orthopedics 3 0 3 0
Surgery 3 0 0 3

Carclio-Puimonary 1 0 1 0

100 62 30 8

Time studies showed that the time required to fi ll out
a slip is 1.2 mm ., 1.75 mm ., and 0.62 mm ., respectively,
for each of the three methods.

0.62 X 1.20 m m .  per slip = 0.744

0.30 X 1.75 m m .  per slip = 0.525

0.08 X 0.62 m m .  per slip = 0.050

1.319 m m .  per slip
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Therefore , 1.32 X total number of outpatient slips is the time
required to fill out all slips.

b. Time required to fill out an outpatient slip is the

time required to find patient’s card and print the

information using addressograph machine. Using

personal observation and good operator techniques ,

the time required to fill out one slip is 0.33 m m .

c. Total number of inpatient and outpatient slips can

be determined from the daily stack of Xeroxed slips.

Task 11. Completing Laboratory Request Slips Within Laboratory .

Generally, request slips that are not completed are
returned to the patient. Occasionally, the receptionist com-

pletes a slip for the patient . This occurs about two times per

day .

In Chemistry and Bacteriology, laboratory technicians some-
times have to make out new slips when several tests that are

requested on the same slip cannot be accomplished together.

This occurs about three times per day.

The time required for laboratory personnel to comp lete one
slip averages about 2 minutes.

2 m m .  per slip X 5 slips per day X 20.99 days

per mo. = 209.90 m m .  per mo.

209.90 m m .  per mo . 4- 60 m m .  per hr. = 3.50 hr. per mo.
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Task 12. Enter Test Results on Slips.

Time per test:

type a: 0.02 mm . (printed automatically)

type b: 0.05 m m .  (from worksheets or log books)

type c: Not applicable (from instrument display)

type d: 0.05 m m .  (transcribed from printout)

type e: 0.05 m m .  (determined from observation)

Type e is for those tests for which the results are

determined from visual observation or mental evaluation. The

time for technicians to determine results is not included in

the time shown for any of the five types of tests since this

will not change as a result of AFCLAS .

For all practical purposes , the time to enter resutis

on laboratory slips is the same for all tests except Hemato-

logy CBC (Complete Blood Count) .

The list of tests , coded according to the way tes t results
are entered on the report , is not reproduced in this appendix.

Task 13. Enter Headings on Test Worksheets , Workload Log
Sheets , Log Books , etc .

Where this task exists , the time required is apnro~:inately

the same as the time required to enter a line o~ data onto the
log sheet , workshee t, etc. When counting lines of data (i.e.,

number of entries), headings should be counted as jus t another
line .

The times required for various line entries are found in
the listing for Tasks 14 and 15 in this appendix.

Tasks 14 an’J 15. Enter Patient Identifica tion and Test Results

on Worksheets , Logs , etc.
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Hematology : Not Applicable

Coagulation : ~).63 m m .  per line entry

Stat Laboratory : 0.23 m m .  per line entry

Special Chemistry : 2.23 m m .  per line for Estriols Log

1.17 m m .  per line for Cerebrospinal Fluid

(CSF) Protein and Serum Electro-

phoresis

0.63 m m .  per line for Immunoglobin

0.81 m m .  per line for Hemoglobin Electro—

phoresis

0.63 m m .  per line for Cortisols

0.77 m m .  per line for Alcohol , Ca 2 ,
Carotene

0.52 m m .  per line for Lipoproteins

0.58 m m .  per line for Stone Analysis

Chemistry : Pertains only to Task 15 since Task 14 is

part of Task 22.

a. 0.05 m m .  per test to transcribe raw data to inter-

mediate worksheet.

b. 0.03 m m .  per test to transcribe from intermediate

to master worksheet.

I tems a and b above do not apply for  tests done on
the HYCEL-17. Those test results are entered directly

from the printout to the request slip. A listing of

tests done on the HYCEL—l7 is included later in this

report.

Urinalysis : 0.75 m m .  per line for 2 4 - h r .  Ur ine  Test

Bac te r io logy/Mic ro -

biology/Serology : 0.80 m m .  per line for Blood Cultures
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0.63 m m .  per line for Report of Positive

Results
0.56 m m .  per line for Infections

1.09 m m .  per line for Sperm Count (Stamp)

0.49 m m .  per line for Sperm Count line entries

0.74 m m .  per line for Urine Cultures Log

0.68 m m .  per line for Survey Log

0.71 m m .  per line for Tuberculosis Log

0.60 m m .  per line for Others Log

0.82 m m .  per line for Fungus

0.95 m m .  per line for Ova and Parasites

0.68 m m .  per line for Fluorescent Treponema

Antibody (FTA)
0.45 m m .  per line for Rubella

0.40 m m .  per line for Pregnancy

0.55 m m .  per line for Viral Shipping Log.

Other Shipping Logs :

0.65 m m .  per line for Chemistry Shipping Log

0.65 m m .  per line for Urinalysis Shipping Log

0.80 m m .  per line for Serology Shipping Log

Task 16. Labeling Specimen Tubes.

The labeling process was divided into three steps:

a. Place masking tape on tube

b. Write patient identification on tube

c. Place numbered sticker on tube.

Times for each step were derived using a time study. The
total  time spen t on each step was calcu 1ate~ as fol lows :

a. 0.050 m m .  per tube X number of tubes taped

b. 0.128 m m .  per tube X number of tubes used

c. 0.085 m m .  per tube X 65 percent of tubes used .

Weighted average = 0.233 m m .  per tube .
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Activity frequency was determined by keeping track of tube

usage.

A beginning inventory count was made of tubes on hand as

of 0730 hours on 11 March 1975. New shipments were added to

this figure. An ending inventory count was made as of 10

April 1975. The difference between these figures is assumed

to be numb~ r of tubes labeled during this period of time .

Other inventory counts were made during the intervening period

to ver i f y and substantiate the procedure. From the “Activity
T’~sue/Turn..In Summary ” (PCN N240ll) , the total number of

- s received during March 1975 was determined to be 164

containing 100 tubes each (i.e., 16,400 tubes) .

~bes or~ hand on 11 March 1975 :

Labeled 3,126
Unlabeled 16 ,197

Total 19,323
Plus tubes received + 16,400

35 ,723
Mlri i : s tubes turned in — 1,900 ( tubes approaching exp i r a t ion)

33 ,823
Minus inventory on — 16 ,176 (including 12 ,107 labeled
hand 10 April tube s and 3 ,340 unlabeled

tubes)
17 ,647 tubes used during March

Minus tubes labeled — 3 ,126
at beginning

14 ,521
Plus tubes labeled + 12 ,107
at end

26 ,628 tubes labeled during March
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Note : The number of tubes taped is not a representative
figure because almost the entire stock of tubes on
hand was labeled just prior to the Inspector General’ s
visit and this is definitely unusual. Based on dis-

cuss ions with the laboratory staff  a good average for
an ending inve:itory of labeled tubes would be 3,500.

Therefore , instead of 2 6,628 tubes as a count of those
taped , a more representative figure for a normal, situa-

tion total would be 14 ,521 + 3 ,500 = 18 ,021.

Task 17. Prepare (Sort) Slips for Ward Rounds.

This task is performed once per day. An average of about

30 slips are sorted each morning. The time required is 15

m m .  per day to order and divide slips.

Task 18. Supervisors ’ and Technicians ’ Review and Certifi-

cation of Test Results.

The time expended in actual certification of results is

very small ; however , as results are copied or workload sheets
are prepared , some review is performed.

Hematology : 0.25 m m .  per slip to look over , date ,

and initial (all Hematoloqv slips).

Chemistry : 0.10 m m .  per slip to stamp with date and

supervisor ’s name (only Chemistry slips).

Bacteriology/Microbiology . 0.20 m m .  per slip for about

15 percent of Bacteriology slips.

Task 19. Performing Statistical Analysis of Quality Control

Sample Results .

See the discuss ion of Task 4 ,
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Task 20. Performing Statistical Analysis of Patient Results

by Population.

To the best of our knowledge , this task was not performed
at all during period X .

Task 21. Perform Calculations or Conversions of Test Results.

The calculations under consideration in this hypothesis
are listed in Table C-3. Items 1 through 8 in Table C—3 are

accomplished using CREATE (a time—sharing computer system at
1.cric~ht- -Patterson Air Force Base). These tasks could be con-

sidered as par t of Task 22 (Perform Computer Operations) , but

have been placed here for consistency.

Average time required for computer calculations is 1.50

m m . each.

Items 9 through 15 in Table C—3 are done manually or with

conversion wheels.

Average time required for these tasks is 0.75 m m .  each.

TABLE C-3

CALCULAT IONS OF TEST RESULT S

1. 17-Hyd roxy Steroids

2. 17— Keto Steroids

3. Pregnancy Estriol

4. irine Ainylase Calculated by

5 Creatir~ine C learance using the

~~~. I n t r .~~’ - - ; .  ~s Glucose Tolerance Test (IVGTT) CREATE Sy St P ~~

7. ~~—PDH

8. Ser~ r~ Protein Electrophoresis (SPELEC)

‘
~~. 24—hr. Ir in e Protein

:~~t i 1  n I ’ i n e  (T1) ii’, Ml. Mg .
— X 

~~~ Ml. 
= Mq. Protein per 24 hr.
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TABLE C-3

CALCULATIONS OF TEST RESULTS (Cont.)

9. 24—hr . Urine Protein C~~~~~ t )

Pctal V . I in 1. 
~ ~~~ M l .  = Mq. Proteic per 24 hr .

10. Xylose Absorption

a. ~~~~~~ of test — 
io~~~~~f 

of con trol = 
lO~~ Ml 

of Xvlose

of Xylose X TV ~f test (L .)
- ‘

~~

‘

~~ 100 
= (hr. of ‘viose excreted

11 Ur ine Phosphorous

a. i C 0 ~~~1. of PQ~ Gm.
1000 100 Ml.

b 
~o ’I’~~ 

of P0. X TV (lOOs)
___________________________ = UT. PO~ per 24 hr .

12 . Urine Uric A c i d

of Ur , cT \c~. d  x TV Mc . of Uric Ac~~J reT 21 hr .

13. Urine Caiclirn

~Ta1c:-JT X TV = Mg. of Calcium per 24 hr.

24-hr . rine Glucose

of Glucose
nf Glucose

b . 
Ur’ . of Ul~ TV (lOGs) 

- - -
- , = IT .  a: I ,lucose per 2. nr .
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TAB LE C-3

C AL C L L A T I ) p S OF TEST RESULTS ( C o n t . )

15. Ur ine  Crea t~ n~ r.e 
-

AA ( P a w  Score)  C r e a t i nin e  X D i l u t i o n  = 
1

’
~~~~ 1 of Creatinine

16. : ther
The  r r ’ :,3b or~~t r-: used a conversion wheel r or

[~~~~~~~sc . er a l  o the r  t e s t s .

Task 22.  Per orn Computer Operat ions (C REATE )

In n ut  s l i p s :  0 .39 m m .  per slip

W nr k s h e e t s :  0 .05  m m .  per test type (average)

Master Worksheet: 0.11 m m ,  per pa t i en t  (average)

Da i ly  To tals : 2 .41 m m .  per day

Monthly Totals: 5.53 m m .  per mo.

All slips are en tered into the system for  Chemis try and
St e c i al  C h e m i s t r y .  Worksheets  are run f o r  al l  tests  not per-

~crmed h-i the H YCEL—l7 . Master  workshee t s  are run for  al l

p a t i e n t s .

Task 23 .  Dura t ion  ~~f ~~~~~~~~~~ Cal l s .

T i - e  r equ i red  is 2 . 5  m m .  per ca l l .

Average  n - i m h e r  ~~° ca l l s  per day is estim ated to be 20

for entire lah- :ntory based on personal  o hs c rv a t ion .

Ta s k  24 . Trackin o Down Errors  in Test R e s u l ts  by Labora tory
O f f i c e r s .

Very l i t t l e  t ime was expended perferm ino this task . M o s t

o’~ the time spont  t. rackinq down e r ro r s  is done by l aboratory
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technicians or section NCOIC5. The estimate includes all

personnel.

Est imate  of time requirement is 5 m m .  per week (based

on observation ard interview) .

Note : The t ime laboratory technicians spent track ing
problems was included in the time for copying test

results. Problems were tracked down , but it
seemed to be done by technicians rather than by

laboratory officers.

Task 25. Processing Inquiry Telephone Calls to the Clinical

Laboratory

The average time of 2.05 m m .  for an inquiry telephone

call was computed from data collected by direct observation
of the reception area. See Chapter II, “Statistical Studies. ”

Task 26. Retrieval of Data on the Tirre to Answer Inquiry 
-

‘

Telephone Calls and Completing the Return Calls.

Hematology : 3 calls per wk. at 15 m m .  per call.

Chemis t ry : 4 calls per wk. at 15 mm . per call.

Bacteriology/Microbio1ogy~ 6 calls per wk. at 3 mm .
per call.

Other sections do not receive calls to be researched

frequently enough to merit attention.

B. Period Y

1. Description of Data Collection

Data collection procedures for period Y were substan-

tiallv the same as those described for period X in Sect ion A ,

Subseut .ion  1.
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*2. Results of Time Studies by Task

Task 1. Administrative , CAP , Workload , and Other Types of

Reports.

Data are based on estimates from the NCOIC of the Cl in ical
Laboratory .

a. Workload Reports.

Monthly Workload Reports = 1 hr .  per mo.
E

Most of the information for these reports is

retained in the system; however , some adjus tmen ts
are made to correct for standards and surveys.

Quarterly Workload Reports = one—half hr. per qtr.

b. CAP Reports require slightly less preparation than

in period X ; about 2 hr. per mo. is needed .

c. Bacteriological Reports — time requirements are

basically unchanged except as noted :

- Positive Beta Strep List — 5 m m .  per day

0.08 hr. per day X 20.99 days per mo. =

1.69 hr. per mc.

- Environmental Surveys - same as before .

0.75 hr. per wk. = 3.26 hr. per mo.

— Communicable Disease Report —

0.75 hr. per wk. = 3.26 hr. per mo.

- Ant ibiogram Report - 5 hr. per mo.

* See Table C-l for task descriptions.
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Task 2. Filing Request Slips in Laboratory Files

Urina lys i s :  6.1 m m .  per 100 cards or 0 . 0 6  m m .  per card .

For period Y - 2 ,366 card s X 0.06 m m .  per card =

141.96 mi = 2.37  hr.

Hematology : 1.0 m m .  per 20 card s (sl ips) = 0 . 0 5  m m .

per card (s l ip) . 0 . 2 5  m m .  per 5 slips = 0.05 mm .

per slip.

Coagulation: To place rubber band around cards and put
in drawer requires 20 mm . per month in period Y.

Microbiology/Bacteriology: 6 times per day at 0 .5 mm .

per card . Cards are maintained 1 week in rack

on desk top and then discarded ; only Ur ina lysis
-‘ slips are retained . 0 . 2 5  m m .  per day addi t ional

time is required for Ur ina lys i s  slips .

Chemistry,  Stat  Laboratory , and Special Chemistry :
To place rubber band around cards as tests are
completed and store (in a disorganized f a sh ion)

takes 2 mm . per day or 20 mm . total for period Y .

Serology : Cards are kept for 1 or 2 days and then
discarded . There is no formal f i l i n g.

Cytology:  Cards are kept for  1 or 2 day s and then
discarded if dat a are correct.

Task 3. Fi l ing Worksheets , Log Sheets , etc .

S ta t  Laboratory : The same worksheets and same process
are used as in period X; 1 m m .  per day is required.

Auto—Chemis t ry : requi res  the f i l i n g  of four  HYCEL-17
worksheets at 1 m m .  per day .

Bacteriology : 1 m m .  per day.
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Filing of worksheets is a very minor task, consuming

very little total time. Generally, the filing process is one

of stacking up the forms and then throwing them away after

several weeks have passed.

Task 4. Filing Quality Control Reports.

There have been no significant changes in this task since

period X.

Task 5. Other Laboratory Filing.

File Report of Procedures (new task with AFCLAS)

Daily — 2 m m .  per day

Monthly — 2 m m .  per mo.

The task consists of obtaining the reports from
the compu ter room and stacking them on a shelf
in the NCOIC ’s o f f ice .

File Di scharge Cumulative Report in computer room -

5 m m .  per day .

(This is included in tasks for computer operators .)

Beta Strep Lis t ing - Computer—produced report of
positive Beta Streps — 1 m m .  per day to f i l e
and distr ibute.

There has been no s igni f i can t  change in the
other miscellaneous f i l i n g  tasks since period X.

Task 6. Remove Outdated Items from Laboratory Files.

No s ign i f ican t  amoun t of time is spent on this task;
Therefore , for period Y the time is zero .

Task 7. F i l ing  Lai oratory Results in Outpatient Medical
Records .
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Reports are delivered each morning at approximately 0700
hours or 0730 hours by the chief pathologist or his secretary .
The reports are then ordered by the last 4 digits of the
Social Security Number. The day shift places them into the
record and the night shift staples the data into the record .

Changes as a result of AFCLAS are: deletion of the step
where the last 4 digits of Social Security number were written
on the result slip with a felt pen; OMR sorts Discharge Cumula-
tive Reports and files these as the opportunity occurs. The
process for filing Cumulative Reports is the same as that for
filing other reports.

The ~-Dta1 time required is 1 m m .  per page. Frequency
can be determined from daily listing of reports by distri-

bution location and Discharge Cumulative Reports.

Task 8A. Filing of Results Slips on Wards .

This task comprises the time to file patient test results

in the inpatient record on wards. The process is:

1. Remove edges from reports;

2. Separate second copies;

3. Tea r each page apart;

4 .  Staple together all sheets for same patient ;

5. Place second copies in trash;

6. Place originals in record ;

7. Pla ce reports for preoperative pat ients  in t r a s h ;

8. Place reports for d ischarged/t ransferred patien ts
in “ out”  basket;

9. If record for a patient is not found , place report
in f i l e  basket.
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Time to f i l e  is 0. 23 m m .  per patient record . Total process
time f or steps 1 throug h 5 is 0 .32  m m .  per page of daily
report. Frequency should be taken from the daily listing

of distribution of reports (pages).

In addition to routine Daily Cumulative Reports, about
10 percent of the records have stat reports filed in them
and about 5 percent have special cumulative reports f i led
in them. (Preparation of special cumulative reports is in-
cluded in Task 9.) These estimates are based on the

records that were reviewed during the ward search and in
clinical records. Since patient registry numbers are assigned

consecutively, subtracting the first number assigned on 15

March from the last one assigned on 9 April would result  in
a figure that should closely approximate the total number
of admissions for the period.

Estimated total number of admissions for period Y is 787.

(Using the same procedure , total number of admissions for
period X is 7 4 4 . )

The total number of admissions for 1 year is 9 , 7 3 9 ,
fo r an average of 812 per mo.

In period Y , the number of records wi th ~ reports
filed in them is 787 X 0.10 = 78.7 79 reports X

0 . 2 3  mimi . to f i l e  each = 18.17 mm .; addinq 0.50 m m .

per report to obtain s t a t  reports and get them ready
to f i l e , or 79 reports X 0.5 mimi . per report = 39.5 m m .

The total  is 5 7 . 6 7  mm . in period Y.

Task 8B. See Table 111—2 .

Ta sk 9. Prepare and File Flow Summaries or Cumulative
Summaries of Patient Results.

The number of manually prepared flow summaries and the

t ime to prepare them should be approx ima te ly o~ ua1 to the
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corresponding f igures  in period X. Although it seems unusual ,
the n umber of manua l ly  prepared f low summaries observed in
the records dur ing period Y seemed to be greater  than the
number observed in period X. There is no hard data avail-
able to support this  impression .

The time to f i l e  special cumula t ive  reports in the
patien t ’ s reco rds is the same as the time to f i l e  Dai ly
Cumulative Reports. The time required is 0 . 3 2  m m .  per

page of reports.

Task 10. F i l l ing  Out Request Slips.

The average time for  f i l l i n g  out high volume test
request cards is 0 .7 0 8  m m .

The average time for  f i l l i n g  out test request cards
is 0.71 m m .  per card .

The average time for  filling out admit cards is 0.93
m m .  per card .

Frequen cy can be taken from the count of total cards
received . (The procedure used in the analysis  is described
in Section E of Appendix B . )

Test re~~iest cards : 15 ,219 cards
X 0.71 m m .  per card

10 ,8 0 5 . 4 9  m m .  ~
- 60 m m .  per hr. =

180.09 hr. per mo.

Admit cards: 8 , 937 cards
X 0 .93  m m .  per card

8 ,311. 41 miii . -
~ 60 m m .  per hr .  =

138. 52 hr. per mo.

Total time on cards is 318.61 hr. per mo.
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With  the exception of Family Practice Clinic  (FP C)
which will be discussed separately, the same process is
followed for making out request cards in all clinics. The

requesting physicians mark the tests that they are request-

ing or tell clinic administrative personnel what tests they

want. Clinic administrative personnel fill out the rest of

the information and an admit card if required.

In FPC physicians prepare the test request portion of

Form HW 168; the patient carries it to the waiting area

where clinic administrative personnel or the patient com-

plete patient ID information. Clinic administrative per-

sonnel use Form HW 168 to make out test request cards.

Another difference in FPC is that packets of cards and infor-

mation sheets are put together for routine physicals.

Request cards in these packets are marked in advance with

tests to be requested and clinic ID information. When the

patient comes in for a routine physical , only the pat ient ID
information must be marked on the cards.

One problem created by the use of Form HW 168 is that
occasionally patients go straight to the laboratory with only
this form instead of stopping at the clinic waiting area to

have cards made out. When patients show up at the laboratory

reception area with Form HW 168, they are instructed to return

to FPC to have cards made out.

Patients also show up in the laboratory occasionally

with packets for phys icals tha t have only on e car d mar ked
with patient information and the remainder blank . Usually

these patients are sent back to the requesting clinic , but
occasionally laboratory receptionists complete the cards in
the laboratory.
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Family Practice Cl in ic  also has a l i s t ing  of most of t h e

tests done by the labora tory  and an indicat ion of the corre-
sponding AFCLAS form that should be used to request the tests.

The l i s t ing  is six pages long and was prepared by one of the
FPC nurses who was at the time a pat ien t at MCWP wi th some
extra time. To our knowledge, this lms ting is the only one
of its kind . It seems that each clinic should have something

like this to cut down on the number of times tests arc requested

on the wrong card and on the number of calls to the laboratory

to find out which form should be used .

Task 11. Completing Laboratory Request Slips Within Laboratory .

The usual practice is for the receptionist to return the

incomplete card s to the patient and instruct him to return

to the orig inating clinic to have the cards filled out. If

the card is only partially incomplete , the receptionist

makes the necessary additions.

Almost all cards are routinely marked a second time to

darken the data fields. This results , in par t , from the
Mark Document Reader (MDR) sensitivity and , in part , f r om

receptionists ’ habi t pa tt e rns .  Wi th en coura gemen t, one
of the receptionists tried running the cards first to see if

they needed to be remarked. About 75 percent of the cards

were acceptable without remarking . In spite of this , the
receptionist continued to mark the card s twice .

The average time to recode cards is 0.98 mimi. per patient .

Note : Time to complete this task is included in receptionist

duties rather than in this task.

An accurate count of cards filled out completely in the

labora tory is not available. In several Sections , U r i n a l y s i s
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I

for example , new cards have to be made out whe n the computer
goes down because the re sults are wr i t ten  on the card . With

the se extraneous marks , the old cards cannot be read into the

MDR to obtain an accession number .

An estimate as to the number of card s made out in the
laboratory is 350 cards p er mo . Almost all of these cards
are test  request cards. Hematology D i f f u s i o n  cards are not

included in this  f igure  since they are more similar to work-

sheets than anything else . The figure does include Cytolocy

cards. The average time to make out a test request card is

0.71 m m .  per card .

350 cards X 0.71 m m .  per card = 248.5 m m .  per mo.

Also for Hematology , 0.45 m m .  per CBC is required to

prepare the old type of test request form . Note : Shor t ly
after period Y , personnel started us ing one of the ex tra
labels on the Coulter S card so this time is not included .

Task 12. Enter Test Results on Slips.

Hematology:  0 .50  m m .  pe r d i f f e r e n t i a l  request

_
~~a~ Laboratory : Not applicable (use wo rksheet)

Chemistry: Not applicable (online)

Special Chemistry: Estimated average time is 0.60 m m .
per card

Coagula t ion :  0 . 2 8  m m .  per card

U r i n a l y s i s :  0 .54  m m .  per card

Cytology:  0 .37  mimi .  per card

Microbiology/Bacteriology: 1.03 m m .  per card
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As a basis fo r ca lcula t ion, use the number of test request
cards , excluding Stat and Chemis t ry ,  times 0 . 5 5  mimi .  per
card .

18 ,347 cards
— 2,332 Chemistry
— 3,4 6 6  Sta~

12 ,549 cards X 0.55 m m .  per card = 6,901 m m .  + 60 mimi.
per hr. = 115.03 hr.

Task 13. Enter Headings on Test Worksheets, Workload Log
Sheets, Log Books, etc.

Except for the Urine Culture Log in Microbiology , and
Chemistry t s worksheets generated by CREATE , all worksheets ,
log sheets , etc . that were maintained during period X are still

being maintained. There appears to be no significant differ-

ence between period X and period Y with respect to this task ,

wi th the exception of Auto—Chemist ry .

Tasks 14 and 15. Enter Patient Iden t i f i ca t ion  and Test Resu l t s
on Worksheets , Logs , etc .

There is very little difference from period X except in

Auto-Chemistry, Hematology , and Microbiology .

In Hematology , a worksheet—type form is made out for

d ifferentials; however , this was considered as recordinc

results onto request cards and reported as part of Task 12.

In Auto—Chemistry, worksheets generated by CREATE are

no longer used .

In M icrob iology, the Urine Culture Log is no longer
maintained.

All other worksheets are unchanged.
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Task 16. Labeling Specimen Tubes.

Note : The procedure described here includes only those

activities that pertain to involvement with AFCLAS.

Drawing room personnel perform the following:

1. Receive request cards from laboratory receptionist(s)

2. Draw blood as indicated by test request;

3. Detach labels from backing to expose adhesive side;

4. Affix appropriate label(s) to test tube;

5. Affix remaining labels to test request card ;

6. Deliver tubes of blood with test request card to

appropriate laboratory departmeat .

The average time for completing steps 3, 4, and 5 is 0.50 m m .

per tube.

Specimen Tube Usage (Task 16)

Tubes on hand 30 March: 20 ,549
( In store room, collection trays ,
Chemis t ry ,  Drawing Room )

Tubes on hand 12 April : - 16 ,766
(same areas as 30 March)

Chan ge = 3,783

Tubes received :

30 March 4,000
6 April 900

4,900 + 4,900

Total used between 30 March and 12 April: 8,683
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667.9 tubes per day X 26 days in period Y =

17 ,366 tubes used .

8,683 tubes ÷ 13 days = 667.9 tubes per day.

Task 17. Prepare (Sort) Slips for Ward Rounds.

The procedure s for setting up morning rounds have chanced

significantly. The process of actually drawing the blood

appears to be unchanged . The same problems that existed

in period X with respect to locating the correct patient

(i.e., ward and bed ) still exist.

Time required to set up for morning rounds is 12.5 m m .

to prepare load list; 10 m m .  to arrange and separate card

assignments to laboratory technicians; 25 m m .  to process

specimens upon return from collection rounds. Each item

occurs once per day. Total time spent is 47.5 m m .  per day .

Note : To be consistent with period X , we include only
the first two steps. Total time spent is 12.5

m m .  4- 10 mi = 22.5 m m .  per day .

‘ I t O I r trips to the wards during the day to take

specimens  arc-  unchanged f rom period X except in volumn~~. A

list was kept during period Y of trips to the wards hut it
was inadvert~ ntly destroyed . Our estimate is 15 trips per

da-i are required The only relat ionsh ip this could h a~ e to
AECLAS is t :~

-
~t more tests are being requested ~~~~~ This

seems to be tr ’~~ but we have not compiled the data to verify
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Task 18. Supervisors ’ and Technician s ’ Review and Certifica-

tion of Test Results.

In theory ,  supervisors are supposed to verif y the test
resul ts; however , in practice , tes t ver i f i ca tion occurs
simultaneously with test entry. One exception to this is

Hematology, where eac h entry from the onl ine  Coul ter S is
verified against hard—copy results by a supervisor or other

capable person. In Auto—Chemistry, tests are also ver i f i ed ;

however , it is done by the laboratory technicians who know
the HYCEL—l7 system.

Time required is 0.17 mimi. per patient for Hematology,

and 0.29 m m .  per HYCEL-17 request card .

Tasks 19 and 20. Performing Statistical Analysis of

(19) Quality Control Sample Results; and

(20) Patient Results by Population .

During the entire time that we were in the laborator-- ,

we did no t observe any analysis  being done , outside of that

done by AFCLAS . Normals are calculated by the syston based

on the age , sex , and race data on the admit card. Because

of inaccuracies  on a sign i f i c an t  number of admi t car d s , the

normality or abnormality of a test result is questionable.

Time required is approximately zero .

Task 21. Perform Calculations or Conversions of Test R e su l t s .

AFCLAS has apparen tly had no impact on this task .

Un til the removal of the CRE ATE terminal  from the
laboratory, it was used for calculations the same as in

period X. Near the end of period Y , the termin al was removed
to make better use of the space it occupied . From that time

on , calculations were done either by hand or laborator-:
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personnel went to another terminal within the hospital to do

the calculat ions. In any event , AFCLAS is not used for the
calculations.

Conversions are still made , as required , wi th tables and
wheels. The Technicon Stat Ion has eliminated the need for

some conversions but it is not online with AFCLAS.

Task 22. Perform Computer Operations.

As discussed previously, CREATE is no longer used for
worksheets , workload reports , etc. It is now occasionally

used for calculations, but that is the extent of its use.

Changes as a result of AFCLAS are limited to the
elimination of Auto—Chemistry Worksheets and Workload Reports.

Task 23. Duration of Stat Calls.

Laboratory policy is that all stat reports be called back.

Seventy—five percent or more are called back. Time required

is approximately 0.75 m m .  for each call.

Task 24. Tracking Down Errors in Test Results by Laboratory

Officers.

Estimated average time is 5 m m .  per occurrence .

Estimated frequency is two per day , 5 days per wk.

Task 25. Processing Inquiry Telephone Calls to the Clinical

Laboratory .

The average time of 2.10 m m .  for an inquiry telephone

call was computed from data collected by direct observation

oc the reception area. (See Chapter II , “Statistical

Studies. ” )
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Task 2 C~~ ketrie~’al of Data on the Time to Answ .~r Invi iry

Te1e~ hone Calls and Completinc the Return Cars.

This task was eliminated by AFCL~ S. Total tine reduired

~s -‘ero .

Task 27. Unfinished Work Reports.

Durine ; eriod Y, unfinished work reports were run ~
irreq-~]ar intervals , u s u a l l y  two per section per wee~~.
Shortly after the end of period Y , the process was ~crn ~~11:e
and r e ;or t s  were run each day for each section . This re~ uce i

the size of each report and the time required to locate ,

en ter , or cancel test results and clear up the reports.

Dur in g period Y , estimated time required was as fcl1c~’s:

Laboratory — 1.00 hr. per report

Coagulation — 0.75 hr. per report

Urinalysis — 0.50 hr. per report

hematology — 2.00 hr. per report

Chemistr — 1.50 hr. per report

Uiarnh~ olooy/
Bacteriology — 2.00 hr. per report

7.75 hr. per report

7 . 7 5  h r .  : r  report X 2 reports per week = 15.5 hr. ~er wk.

T ot ì 1  t ime required in period Y was ~ 2 hr.

Task 2.~~ Addition of Cytology to AFCLAS Reporting System .

The t ime requ~~red to process Cytology specimens us ing
AFCLAS is basically the same as the time required prior  to
system implementa t ion  plus all time required to support AFCTAS .

Old tes t re-quest forms are still prepared; however , now
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mark—sense cards are also made out. The problems that

impact other laboratory sections with respect to the system

also impact Cytology. The most s ignif icant problem is
created by improperly prepared cards. The same general cate-

gories of persons f i l l  out Cytology cards tha t f i l l  out othe r
laboratory test request cards. OB/GYN clinic , FPC , and the
Obstetrics ward generate most of the specimens. No data were

collected for Cytology for the period X portion of the study .

Workload comes into the laboratory between 1530 hours

and 1600 hours each day . Frequently, the night shift person-

nel do not get the requests processed into the system;

there fore , work actually begins on the specimens between 0600

hours and 0700 hours. After the request cards have been

entered in to the system , the slides are made out and all
items (labels, old form , mark—sense card , specimens , etc.)
for each test are grouped together. Test results are deter-

mined and entered on the cards and forms . The cards are t h e n

used to enter results  into the system via a Cathode-Ray Tube
(CRT). This usually begins about noon . The f o l l o wit c ~ m or n in ~~,
an unfinished work report is run and errors from the orevious

af ternoon ’s results are entered and corrected .

The study of Cytology was restricted to only those

items that are directly involved with the system . This t -cnk~

should be interpreted as the net change as a result of AFCL2-S.

The frequency for Cytology procedures for period V was

f rom the “Mon thly  Repor t of Pa tients” as described in Sect~ cv-.

C of Appendix B. The frequency is approximately 900 per mo.

Cy tology Task Times (Task 28 )

1. F i l l  out AFCLAS test request cards ( t ime  included in
receptionist duties).
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2. Obtain accession number and label.

0.06 m m .  per card to print label (time included

in receptionist duties).

3. Match card , labe l , old fo rm (Form 5 4 1 ) ,  and slide ;
write accession number on old form .

0 .60  m m .  per test request.

4. Enter patient ID information into log book .

This is omitted because the time required is

unchanged from period X.

5. Screen slide for test re sults.

This is omitted because the time required is

unchanged from period X.

6. Record results on old form and card.

0 .50  m m .  per test ent ry .

7. Enter results on cards.

0.37 m m .  per card (time included in i t e m  6 ) .

8. Enter results from cards to computer via CPT .

0.52 m m .  per result entry; i.e., per ~~~~~~
accession number .

9. Check unfinished work report and correct inn~
errors.

30 m m .  per day , 5 days per week.

10. Admit and verify admission of r - it ier.t s  n n  ind c: . ~al
basis.

0.97 m m .  per patient admitted . An es, ir~~~ e~
average of 15 pa t i en t s  pe r day requirt- s ‘his ,as

~~.

Total time required is 14.55 m imi . r i-i ’~ ti—

included in receptionist duties).
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11. Make out test request and admit cards for specimens

received from other hospitals.

0.98 m m .  per admit card

0 .68  mm . per test request card

1.66 m m .  per specimen

An estimated average of 10 specimens per day are
received .

Total time required is 16.60 m m .  per day (time

included in receptionist d u t i e s ) .

Task 29. Printing of MAMS—R Information for AFCLAS Use.

The long way requires 1.00 m m .  per transaction to print.

The short way requires 0.25 m m .  per transaction to print.

The frequency is the number of transactions from Admi ssions

and Dispositions (A&D) sheets that would change patient

status in AFCLAS files.

During period Y, all transactions were done the long way .

By 10 May 197 6, they were being done the short way.

C. Additional Information Gathered and Observations ~ade
During Period Y.

1. Steps/Time Required to Process a Patient Into the AFCLAS

Sys tem.

Listed below are seven steps that indicate the activit’:

of a patient from the point the patient arrive s at the

laboratory receptionist’s desk through the collection and

dissemination of the patient ’s test specimen . Steps 1 th ough

4 indicate the tasks required to process a patient into the
computer system. Steps 5 through 7 are tasks required after —

the patient has been processed into the system.
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Steps 1 through 7:

1. Pati ent arrives at receptionist ’ s desk and is
ack nowl edged by the laboratory receptionist
(laboratory receptionist  here inaf te r  re fer red  to
as LR) .

2. Computer specimen card (s) are received from the

patient and the LR visually verifies the card (s)

for accuracy,  completeness and legibility of the
information contained thereon .

3. Due to l ightness  of pencil  code marks on the
c a r d ( s ) ,  the LR recodes/remarks card(s) by

going over previously made marks with a darker

med ium. (Note : If pencil marks are too light ,

the MDR wi l l  not read the ca rd . )

4. LR passes card(s) through MDR to be read into the

system; this causes a specimen labe l to be printed

on the TermiNet  device .

A t  this point , the pat ient has now been processed
into the system as an “adm it.”

5. LR r e t r i eves  label f rom the T e r m iN e t  and

attache s it to the specimen card and secures both

to the specimen. An exception occurs if a vat ient

rr ’q-ii res  a blood specimen to be drawn . In that

case , t h -  LR will hand—carry the printed label

with card to the blood frawing room . Drawino room
personnel will then call the patient in for the

— blood draw .

6. If p a t i en t  brought  in appropr i a t e  specimen , then same
is taken to the app ropr ia te  labora tory  depa r tmen t
personnel for their activity . (Note : Specimens are
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either hand—carried by the LR to the appropriate
laboratory department or the laboratory department

personnel wil l  v is i t  the LR area and pick up the
specimens.)

7. If patient has not brought in the appropriate speci-

men sample , then the LR gives the label and card(s)

to the patient and instructs patient to go to the

proper facility to obtain necessary specimen sample.

The patient is further instructed to attach label

and card(s) to the specimen sample obtained and
leave all items in an indicated location .

2. Observations Pertaining to the Reception Area.

This is one of the key locations in the laboratory for

several reasons. Primarily, it is important because it is

all that many people ever see of the laboratory . For this
reason, it must appear efficient and professional. This

appearance could be better attained by clearing away the major
source of confusion , namely the telephone—answering function.
This task could be moved to another location. There are sev-

eral alternatives available:

1. Move the telephone—answering function , CRT , and

printer to Microbiology , along with rerouting Micro-

biology specimens past front desk to this section;

2. Move the chief pathologist’s office to another

location and make that area an inquiry/response

center manned with laboratory technicians and CRTs;

or

3. Move telephones to typing area near Histopathology.

From our observation , it appears that these personnel
could absorb the workload and it would provide a
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central , independent section that would reduce
unnecessary confusion. The alternative we recommend

is the relocation to Microbiology. This would reduce

the items and specimens that  clu tter the f r o n t  de sk
by over a third ; at the same time, this would f ree
the remaining two receptionists to process patients

who are waiting in the reception area. As an

add itional consideration, the possibil i t y  cur rent ly

exists for  a spillage with respect to improper hand-
ling of some types of Microbiology specimens. The

accidental opening of an active TB sputem specimen is
an extreme example. Also, the usef ul l i f e of some of

the Microbiology specimens is quite short (e.g., sperm

counts)  and we have observed on more than one oc cas ion
that a specimen was allowed to remain at the front

desk pas t the exp ira tion of i ts us e f u l ness.

Al though this a l t e rna t i ve  is recommended , we feel

that the other two choices are also workable.

I
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APPENDIX D

STATISTICAL DATA

FROM QUESTIONNAI RES
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This appendix presents the statistical data obtained
from the questionnaires.  The methods used to score the
questionnaires for physicians, registered nurses , laboratory
sta f f , and patients are given in Appendix C , “Survey Schedules ” ,
of the Evaluation Plan for the Air Force Clinical  Laboratory
Automation System (AFCLAS) [Ref. 1] and will not be repeated
herein. All questionnaires are reproduced in Appendix E to
this Volume II.

Table D-l presents summary data from the Physician
Questionnaire Part 1, and Table D—2 presents similar data for
the Physician Questionnaire Part 2. The information given in
Tables VI— 9 and VT—b is not reproduced in Tables D-l and
D-2. Data obtained from the Registered Nursing Questionnaire
is summarized in Table D-3. Tables D-4 and D-5 summarize the
data gathered from the Laboratory Staff Questionnaire Parts 1
and 2. Finally, Table D— 6 presents the data collected with
the Patient Questionnaire.

-1
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TABLE : p - I
IT ATT$T T CAI .  07~T~’, ~~~ Plr1s IcIA’:  S Y i 7 T T~ ‘:-:7, T ’! PAR T I

Data ~~~~~~~~~~Quest ion NurLer
0011 . 

~~~~ 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 1 2 3 4 5 5

X Response I Very Sat isfied 4 3 4 4 1-- 2 Sa tisf ~ e1 5 9 12 4 7 7
x ‘ 3 Ne-it isi 52 34 33  2t 49 37
X 4 D i ssat i sfied 17 32 14 36 2e 34
X - 5 Very Di s s~~~is fxed 1 11 6 19 Il
X - 6 - - - - — - -

X Number of Valid Resp onses 89 89 89 89 89 89
X Nu,ther of~~~Nc , (p~ n~ On ” — — — — — -

X Nup-ber ,~f Bl~~,0c ~- ,-u n-~es ’ 0 0 0 0 0 0

X Percent Respond ing 1 4 3 4 4 2 1
X 2 6 10 :4 5 8
X - ‘ 3 70 39 37 29 55 4 2
X 4 19 is 38 4 1  2 9  36 - 

-

X 5 1 12 7 2
-5 ‘ 6 — — — — — —

X a — Distance from Mean 1 —2.16 —2.2 8 —2 .16 -2 .16 —2 .44 - . 70
X ‘ ‘ 2 —1 .49 -1 43 —2 .26 — 1 .52 —1. 5~ - .. 70
X 3 — - 149 — - 492 — .36 4 — .75 — - ~55 — ‘ Ste
X ‘ 4 1. 33 .55 .69 .245 .57 .55
X ‘ ‘ ‘ 5 2 . 7c 1 .97 1.92 1 .37 1 .5- 9 1.71
X “ “ 6 - - — - - -

X Standard S c o r e ( S S)  1 2 8 . 4 2 7 .2  28 . 4 2 1 . 4 2 5 . 5  2 3 . 0
x ‘ 2 3 5 . 1  3 5 . 7 37 .4 3 4 . 5 - - 1 . 1  3 3 . 0  - -

X 3 4~~. 5 -~~- .2 4 5 , 4 4 2 . 5  4~~. 5 44 .3
X “ 4 6 3 . 3  5 5 . 1  5 6 . 9  ~2 . 3 58 . 7  5 5 . 5
X 5 77.0 66.7 s,9 .2 5 3 . 7 69.9 57.1
X 6 - - - - - -

X Sum of (Frequency X 20 4449.2 4 4 4 .4 4 4 4 7 .-I 4 4 5 0 . 9  - : 1 - ; - ; . -
X Mean Standard Score $9 .99 4’~~”~ 43 .93 5o .~ I 4 ” . 33 50. 1

Y Respo nse 1 Very Satisfied 26 1 0 0 Ii 0
V .1 Sat~~sf~ e1 27 3 1 5 4 11
V 3 N e u t r a l $ 1  30 2-1  2 9  3 9  38
V 4 D is sa tti fied 12 33 50 3’- 41 28
V 5 Very Dissatisfied - 1.; 3 -

V 6 -  - - - - - -

V Number of Valid Response S 1:2 111 :2 .- . 2:0
V Number of Nv Opinion * - - - - -

V Number of 131 rOt — u 1 vr ,- , , -s  u 1 2

V Percent Responding 1 2 3 1 0 - 0
y 2 24 3 ~- 4 $
V 3 37 27 21 25 5 35 1 

-

V $ 11 ~0 4’ ‘5 0 29
y ‘ 5 5 -; 25 c. 24
V -- 3, - - - - - - 

-
~~

V Sum of ( F r r ; -ien, y X S~~ 4dSr .1 5 2 5 3 s s365.~ 5930.~ • . 1 .9 565’s . 7
V Mean Stav ,iard Sco~~- 1 3 . 72 i t . -~ 15. ”-: 5. 95 ~~~~~ sos:

Estimate 0 to . 0~~- . , t . 1. 3 . :. - ‘ . 8 1 9 -; - - 9 . 0 9.9e 1 . 46
Statist ic — 51 .98 2 . 137 81. 55 31 .91 70 . 37  18 . 95

S~~~~~i~~ci~~~r- .eve l 0 07 -is-se j.00 1 r Oll 13 .~~~1 L . Ui 0.01 -

1 i - , n i -
~ O -, ‘ c e l  i n

F i r ” 7 .
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TA BLE 1 3 - I  -- - - r , ’ ~)

T ’,TI.- T T - l \ i  :92’, FROM -~r,’: : v ~~:o:-s CITEOTY ’-\7:11 ’- ‘ 1 9 ~ T I

Data  ~~~~~~~~~~ 1-ue~~t : 0 5  N o s b e r
C o i l .  

___ ____~~~~~~~~~~~~ :~~~~~~~ 

7 8 9 10~ l1~~ 10

X Resp onse I Very Sat os f i ed 2 0 2 17 29 2’--- 2 S a t : s r s e I  11 7 11 33 36  52
x 3 N e - O r a l  26  14 2 ’  15 5
x .1 D i s sa t s s f i e d  0 2 3  38 6 4 -
5 ‘ S ‘.‘e r y  D i s s a t : s t 4 e d  2 7 44 12 1 1 o
N ‘ 6 —  — — — 3 1 1

X Nurbe s of V , i l t - r  R e s p o n s e s  88 88 35 ). 88 85 ff5
5 N:sbp r O . :O - : U : s ~:v 5  * — — — — — —
X N .vl , , r  o ” B I a s ’ l’ e r ,p o n s e s ” 1 1 1 1 -: i

X F , - r - - e s t  Responding  1 2 0 2 19 ~ 3 3 3
x “ 2 12 8 11 38 42  59
x ‘ 3 30 16 30 18 5
x “ ‘ 4 31 26 4 3 7 5
x ‘ 5 2 5  50 14 1 1 0
x “ “ 6 — — — 3 1 1

X — D is t a n c e  f r o m  Mean  1 —2 .44 — 3 .0  —2 44 —1 .4, — 1 . 10 — 1 . 1 :
x •. “ 2 — 1 . 4 5  — 1 . 86 — 1. 4 s  — .318 .101 .3e4
x •‘ -- ‘ 3 — .57  —1 . 51 — . 60 — -4 0 , 2  1.67
x * “ “ ‘ 4 . 2 4 3  — . ,4 .395 J , 4 E ~ 1. 2 . 18
x • “ ‘ 5 1. 2 7  . 80 1.59  S . d 2 .18 ~~~33
x “ “ ‘ 6 — — — 2 . .l~ ~ . 70 2 . 70

X S t a n d a r d  S c o r e ( S S )  1 2 5 .1, 20 . - 2 5. i 35 .7 - 1 . 0 ,s.o
x -- ‘ 2 3 5 . 5  3 1 . 4 3 5 . 2 1 , 1  51 . 0 53 .6
5 •‘ “ 3 4 . . 3 39 . ” 44 . 0 56 . 4 ( . 2 66 . 7
V .‘ 4 52 . 4 4f f, ‘4.0 64.” 67.2 1.8
x •‘ ‘ 5 ‘ - 2 .7  5e . O 65 ,9 68.1 71,8 73.3
x “ 6 — — — 72 .9 77 .0 77 .0

x Sum of ( F r e q u e n c y  X 4 3 87 .7  42-7 .2 4390.0 4404.6 4 2 , 8 . ’ 44~~.
X Mean  S t a n d a r d  Score  49. 86 50.03 49 .89  50 .05 4 9 . 9 8  5~~~01

y 1-esros se I V e r y  S a t : s f s e d  0 0 0 .. . 28 36
y O a t . s f i e d  10 7 0 51 39
V ‘ 3 N e u t r a l  35 24 27  15 12 19
V ‘ 4 D i ss a t os f i ed 1~I 35~ 4 U 7 7
V “ 5 Very  D i s s a t i s f i e d  27  4~ : 37 1, 5 3
V “ 6 —  — — — 1?  3

V Number of Val id Responses 112 112 111 iii 106 110
V N umber of Oo Op inion * - - - - -
V Number of B l a n k  Responses ’ o o 1 6 2

V P e r c e n t  R e s p o n d i n g  1 0 o 0 2 - 2 . -  33
V “ ‘ 2 0 6 16 4”  3 5

3 31  21  24 -1 11 17
V •

~ 
“ 4 39 54 3 1 10

V “ “ S 2$ 36 3 3  5 5 3
V “ ‘ 6 — — — 2 3 5

V Sum of (Freq uency  X 5 5 )  5 7 6 2 . 0  5 3 , 2 . 4  ‘ - 0 3 2 . 7 5711 .)) ‘0.8 ‘-1 ’ 2

V Mean Standard  Score 5 3 . 4 5  47 .88 ‘4 , 35 51 4 ’ 51 f f -  54 0)

E s t im a t e  of Std . D e vi a t .  7 . 81 8 . 7 ’  9 .72 12 .4”  1 0 . 2 5  1 204
t statistic 22 .74 —27 .63 ‘-(‘ .94 :2 .48 17 . 2 -4 99

S i g n i f i c a n c e  L ev e l  of Change 0. 00 1 0 .001 0 . 0 0 1  0.~ ’fl 1 .001 ~
).001

( 1  i n i on ’ i s  5, ’ -11,0 1 in f S - .’~~i- - ,an ’ s 5’-”’t I - s n i m s . -
I i r ’ 1 ,

c i ’ ’ ‘55 1001 . 17 i ’ -’ F ast i i i  ,- i ’ 7, slY 7 r ’ss,t-le rr-’t  r n . z n - , .
Tue . 1’’ — ‘ n - I  sIr 3 in - - P  ir i - ’ ’  nf s -It - f r  -, i ‘n r . -: ‘ ‘ ‘-

i n  T il ls  ‘ 1
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TABL E DO n t . (

0977, FROM F’(IYlICT9’:’S C 1 ;IONNAIRE PART 1

Data Questton Number
C oi l ,  

tern 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 13 14~ 15 lb  17 19

X Response 1 Very Satisf ied s Yes 4 2 1 4 0
x “ 2 Sa tc sf~ e-( 7 No 20 16 10 8 7
x “ 3 Neutral 49 Quest . 24 35 41 6 51
x “ 4 Dissat I sfied 15 28 19 20 26 25
x “ 5 Very Dissatisfied 5 9 14 1-1 15 5
x “ 6 —  — — — - - -

X Number of Valtd Responses 85 85 8 ( I f  0, 55
X Number of ‘No  Opinion ” * — — — — — -
X Number of “B lank F .esponses” 4 4 3 3 0 1

X Percent  Responding 1 6 5 2 1 5 0
x “ “ 2 B 2 3  19 12 9 8
x “ “ 3 58 28 41 48 45) 58
x “ “ 4 2 2 33 2 2  2 :  2 5  28
x ‘ “ 5 6 11 16 15 17 6
x “ 6 — — - - — -

x a — Distance from Mean 1 — 1 .99 —2 .10 —2 .4 4 -2 ,70 — 2.10 —3.0
x • -• “ 2 — 1 . 2 8  —1.0 1 —1 .2’ —1. 5$ —1. 33 —1.86
x “ “ “ “ 3 — .198 — .203 — .225 — .361 — .436 — .379
x “ “ “ “ 4 .99 .63 ‘ - - 2 . 6 1  . 50  .88
x •‘ •‘ •- ‘ 5 1 , 99 1. 71 1. 52 1.52 1.49 1 . 9 9
x “ “ “ “ 6 — - - - - -

x Standard S c o r e ( S S )  1 30 .1 2 9 . 0  2 5 , 6 2 3 . 0 2 9 . 0 20 .0x “ “ 2 37 . 2 39 .9 37 , 4 34 ,6 I s ?  3 1. 4
x “ “ 3 4~’ .0  48 . 0 4 1 .8 46 .4  4 5 . 6  4 6 .  2
x “ “ 4 5 9 . 9  5 6 . 3  ‘, ‘- . 2 5 5 . 1  5 5 . 0  58 .8
x “ “ 5 9 . 9 6 2 . 1 1 5 . 2 1 1  -~~ *4 , 9  6 9 . 9
x “ “ 6 - - - - - -

x Sum of ( F r e q u e n c y  X ss) 4 2 5 0 . 5  4 2 4 6 . 3  4 3 03 . 2 4o0€, .2 4454~~7 4:5’. 5
X Mean Standard Score 50 , 0 1 49 .46 5s, , 04 50 .07 50 , 05 49 05

V Response  1 ‘.‘e r y  S a t i s f : e~’ o 6 4 2 0 6
V “ 2 S a t i s f i e d  10 27 13 4 7
V “ 3 N e - O r a l  37 27  45 35  2 ’  19
y “ 4 ~~r s s a t is f ie d  42 28 27  36 22 2 1
y “ 5 Very Dissam ~:rf:e1 23 18 17 18 57 11
V “ 6 -  - - - - - -

V Number of V a l i d  R e s p o n s e s  1 1 2  10’ 1 O ( - 105 110 111
V Ila mb er of ‘ N o  O p i n i o n ” * - — — — — —

V Numb e r o f  5 5r7N R e s p o n s e s ” 0 6 7 2

V P e r c e nt  R e s p o n - ~’ *rr g 1 0 6 4 2 o
V “ “ 2 ‘7 2 5  12 4 5 5,

V “ “ 3 3 3  2 5  42 - 1 ’  24
y “ “ 4 38 21’ 25 (4 27 lB

V “ “ 5 21  17 13 - 17 ‘-7 10

V “ -- 6 - - - - - -

V Sum of ‘F r e ~( i e n c y X ss) ‘-2 1 ,5 ~~~~~~~ ~~~~~~~~~ ‘ 4 ’  5 . 6  1 2 1 8 . 4 53 52 .
V Mean St a n d a r d  Score  56 00 5 0 . 3 0  - - :  2 “2 ,05 57 .08 48.58

Estimate of it,’ - D e via t .  9 , 9 5  1 0 . 6 3  9 . - ’ -  8 8 0  9 . 1 3  1 1 . 4 9
t St a t i S t I  67 . 4 3  ‘ . 4 0 04 3  2 3 . 3 - u -  0 , 63 — 1 3 , 1 9
5 , , r n l f i c S t ’ - e  :.r ’: e I  of Ch ange .0 1  ‘‘ .001 :1 , 001 0 .001 0 .001 7 .001

: 5 ;  — n -:r Os ~r- ini ‘n ’ i s n-  -i ’ s ) in F’hvsiria n ’ s -: :e~~t - ‘ sn a ir , -
Ii,- ’ 1 .

o , n—, 1 1 i n  I ‘Ye- , ” ‘r “N - - -  - - ‘- - , I ’ ’ , 150 “. ‘r -‘-- n - 0  sr-’r ’ ( -
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TABLE 0-1 (c- nt . )

:TATI ’I’ICAL DA’l’,\ ( ( ‘ , ‘M PHYSICIAN’S CY’8171’  “ N O I R E  F AR ? 1

t1a~~ 5 ~~~~~~~~Que stion 0 : m L er
C o O .  

L t e ~ - 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 20 .14 2~ 2, 1

X lrespoose I Very Satosfted 1 3 35 3 1
X - 2 Sa ’_ IsIie 0 3 5 35 10 :~ 1 3
X - ‘ 3 N e u t r a l  45 5 31 2 9  ~~7 4
X “ 4 D i s s a tt s f s e d  29  13 10 4 

~,X “ S V e ry  D i s s a t 1 s f ~~ed ~ 3 13 5 2
X - 6 —  — — — — — --

X 11-:r-ber of VaI:d Responses 85 89 (‘7 89 87 89
X N i r N e r  of  “ N o  Op i no o n ’ * — — — — — —
X LcrO ’:r of “ B l a n k  Responses ” 4 0 2 0 2 0

X P e r c e n t  Responding 1 1 3 9 3 1 12
N -‘ “ 2 4 I 48 11 43x “ - - ‘ 3 53 7 3 36 3 3 31 53x “ - , 4 ( -1 15 12 31, 21  ‘4
X -- “ 5 8 3 3 ( 5  8 2
x --  “ 6 - - - - -- -

X s — D i s t a n c e  f rom Mean  1 — 2 . 70 — 2 . 2 6  — 1,81  — 2 , 2 ’ - 2 . 7 0  — 1 . 1 - 7
x - - “ -‘ -- 2 —1.91 -1 .07 — .59 — 1.40 — . 89 — .70
x “ “ -- - ‘  3 , 545 — .1 ml  .457 — .53 .197 ,4 .5
X -- “ -. -- 4 71 1 . 29  1 , 31- .42’, 1. 01 1 .53
x --  - -  - ‘  -- 5 1 . 91’ 2 , 2 1 ’  2 .231 1 . - ’  1 . I ’9 1 .44
x -- “ - . -- 6 - - - - - -

X S t a n d a r d  S c o r e ( S S )  1 23 .1’ 2 .2 -1 .9 .0 , 2 23. 0 33 . 3
x “ -- 2 30 .9 (4 ,3  -14 , 1 55 . 0 41 .1 4~~.U
x -- “ 3 44.6 48.’, ‘,4 . 3, 44 , 7  52 . 0 “4 . 1
X - . -, 4 57 .1 ‘,2 , - ’ 63.13 ‘4 .3  ( - ‘‘ . 1  6’
x “ “ 5 63 .6 2 .~ - 72 ,1- 65.6 ‘ ,“ 74 ,4
x “ “ 6 - - - - - -

X Sum of (F r equency  X ss) 4258 . 1’ 444 8. 2 -i ‘ - 17 . 7 4 4 ( 6 . ’ 43 - ’ .g 4149.3
X M e a n  S t a n d a r d  Score 50 . 10 4 ’ • . 3’, 1’ , , ’ ‘- ,s5 4” (i3, 4 ’. n i5

V R e s p o m : s e  1 Very  S a t : s ( i e d  5 19 9 5 14
V “ 2 S a t : s f t e d  9 28 3 3  7 4 :  28
y -- 3 N e u t r a l  “ 3  42 37 2 1  - r

V “ 4 N t o - i a t r s f i e d  2 3  10 20
V “ 5 Very Dcssatls fied 7 12 34 9 5

V “ 6 -  - - - - -

V Number of V a l i d  Responses 107 110 111 11 2 10’S 11
V N umber of On O n : n : o n ” - - — - - -

V N~ mber cf “lllar,k Sesponses ” 1 0 3 7 5

V P e r c e n t  Respond ing  1 5 8 13
V “ -- 2 8 2 5  30 - 39

V - . “ 3 59 3 ) )  33 19 3 3  4 ’ -
V “ “ 4 2 1 9 18 54 15 11
V “ “ 5 7 10 11 3’S 17 5

V -- - ‘  6 - - - - - -

V Sir’- -,f ~Fre uency aSS ) 4”’- ,-l 4 ” 1 8 , 2 “““2 2 ‘ 194 .3 (45 .O - ‘ - , . O
V M e a n  S t a n d a r d  Score  4 1 , 7 0 - 1- 3 . 77 - 5 3 . 2 3 1  55. 31 4 . 51$ 57 , 0

E s t : m a t e  of St - I - . D e v ia t . 5 ’  2 7  1 4 , 14 11.1ff 10 .0 7  , ‘ -  1 , 1,0
— (‘- .51 — (9.15 - 2 ’ ’  3,1 0. — ‘- 42 9 , 711

L ~~ ; r , : f : , - a r , - am L e v e l  of  Change  0. 001 0 ,0 0 1  3 , 00 1 ‘ . 01) 1 (‘ . 00 1 .001

7” - i - -n- ’ ’- ‘ ‘ I  n ;  ‘n ” i s  n” t -; -r- ( in Pb’,’si ” ,’-i ’ s CS;’-” ’ l -tnn ,;re
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TA BLE 0- 1  ( -‘:ri r , I

STATIST I CA L DA T A ‘ ‘1 -N PI1VSICIAN ’ 0- ‘_ ‘ 0 ‘715,518(1 ‘ A P I ’  I

Data 
‘
~~~

‘
~~“— Q u e s t i O n  Number

C o i l .  
Iten- 

~~~~ 26 27 28 ~ ‘3 30 j ,~ 
3 1

X Response  1 Very  S a t i s f i e d  1 5 10 1 5
x “ 2 S a t i s f t e d  5 25  37 24 19 7
x “ 3 N e u t r a l  45 26 24 4t ,  51 55
X “ 4 Dissatisfied 21 21 13 14 13 .1
X “ 5 Very Dissatisfied a 12 s 1 0 5
X “ 6 -  - - - - - -

X Number of Valid Responses 83 89 89 86 81-
X N - ,imlbsr of “No Opinion ’ * — — - — - -

X Number of “B lank Responses ” 6 0 0 3 1 2

X Percent Responding 1 1 6 1 1 
- 

0
X “ “ 2 6 21’ 42 21- 21 8 1
X “ 

- 
“ 3 58 29 27 ‘-4 51’

X “ “ 4 25 24 14 16 15 23
X “ “ 5 10 13 6 1 0
X “ “ 6 - - - - - -

X a — Distance from Mean 1 —2 .70 —1. ” -1 .71 -2 .70 —1.99 -3.0
X “ ‘ “ “ 2 -1 . 79 - . )fn  - 4’)’- - 1 , 1 3  — 1 ,01 — 1 ,86
X “ “ “ “ 3 — .411 — . 5 6  .44 - .184  . 1 3 5  — .310
X -‘ “ “ “ 4 .78 .69 1 .15 - .41 1 .56 .97
X “ “ “ “ S 1, 76 1. 1,3 1.99 2 .70 3,0 1,99
X “ “ “ “ 6 - - - - - -

X Stand ard Score (SS) 1 230 30.1 2 , ” 4 .0 30,1 20.0
X “ “ 2 32. 1 4 1, 2 4 ,0 38.7 3 5 .” 31 , 4
x “ “ 3 45 , 1 4 , .~ 54 , 4 51 .6 51.7 4 6 9
X “ “ 4 57 .8 56.9 61.5 64.1 65, )’ 59, 7
X “ “ 5 67.1, 66.3 63 .9 77 ,0 80.0 ‘-“ 5 -

X Sum of (Frequency x ss) 4 1 4 1 . 3  4467 . 6 4448 .6  4299 .8  4398 , 1  4 - 4 ~~.8
X Mean Standard Score 49.90 50 ,12 49.98 50 ,00 49.98 4 - 9 2

V Response 1 Very Satisfie d 5. 1, 5 1 2’- 1
y “ 2 Sat i sfied 16 23 33 16 40 - 4
V “ 3 Neu t r a l  57 33 30 47 23, - 4 -

V “ 4 Dissatisfied 16 25 15 28 11
V “ 5 Very Dissatisfied 12 21 28 18 3 , . 1 2
V “ 6 -  - - - - - -

V Number of Valid Responses 107 108 111 110 110 1 ‘3
V Number of “No Opin ion ” * — — — - - - -

V N umber of “Blank Responses ” 5 4 1 2 2 , 3

V Percent Responding 1 6 6 5 1 5 1
V “ “ 2 15 21 30 15 -6 

- 
4

V “ “ 3 53 30 2” 4 15 4
V “ * 4 15 23 14 2’ 10 30

Y “ 5 11 19 1) 3 2 ;’

V “ “ 6 - - - - - -

V Sum of (Frequency X ss ) 5003.9 5579.8 6161 .2 • . 1 ,2 4846.0
V Mean Standard Score 46.77 51 .66 5” Sl 56.80 44.07 54 , 1’,

E.tii~~ta of Std . Doviat. 11 ,50 9,97 1(1 , 3 0 12 ,30 04 :-  1 - 1 , 1 ,

t Stati .tic —29.17 16.75 57 .33 - 1 .81’ -“ 2 .39 0, 52

Significance Leve l of Change 0.001 0.001 0.001 0.001 0 .’-” l -
-

~~( 5 1

fl.- .5 -- n ’~’ ‘‘ N - ,n i ‘in ” - s t - - I  1 ii I’S~’ -  ‘ - i in ’ ,, i -P j nn r ,  l i r e
F i r ’ I ,
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TA131.E 0-1 ‘-- ‘i- - i - I

I T A T I 7 ’ C 1 - ’A3 ‘ ‘5 3 , 5  FROM PI1 VS I CIA2 .01 : N 5 7 , I R E  PART 1

Data ~~~~~~~~~~‘ ,,‘,,tion NuT~ er
Coi l . 

Item ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 32 33 36

X Response 1 Very S a t c s f c e d  1 0 2 0 5 1,
X ‘ 2 S a t : s i_ e ~ 6 8 47 5 12
X “ 3 Neutral 52 4~~- 30 .11 61
x “ 6 Dissatisfied 24 29 5 18 “ :1
X “ 5 Very Dtss at t sf t ed 4 4 1 4 1
X “ 6 -  - - - - - -

X M i n i - e r  of ‘.‘a I~~0 Responses ))7 87 85 3”- ‘
~~ ‘ 83-

X N-it’4,~~i Of ”No O p I n I o n ” * — — — — — —

X N-p r ob er  of - 1la ,, ’s Responses ” 2 2 - 3 1 1 1

X Percen t  R e s p o n d i n g  1 1 0 2 0 ;-, 7
X “ -, 2 7 9 81 ,-, 14 18
X “ -- 3 (P1 53 35 2 5  “9  45
X “ “ 4 27 33 6 4 1 -  10 14
X “ “ 5 5 5 1 - 1’ ’ 1 6
X “ “ 6 - - - -- — -

X — Dis t a nce from Mean 1 —2 .70 —3 .0 —2 .44 - - .0 —1 03” —1 ,2

X “ “ “ 2 — 1 , 7 4  — 1 , 81 — .61  — 1 . 9 9  — 1 , 15 — . 84
x “ - “ “ 3 — .351 — .415 .73 — .93 .131
X “ “ “ 4 .94 .30, - .79 — .2 . 1 :  1. -i 1,15
X “ “ “ “ 5 2 .10 2 .10 2 . 7 0  .81 2 . 70 1, 05
X “ “ “ “  6 - - - - - -

X Standa rd  S co r e ( S S )  1 23.0 20.0 .1’- .~~, 2 . 0 30. 1 3’:, s
X “ “ 2 32 .6 31 .9 4 3 .9  30 ,1 36 .5
x “ “ 3 46.5 45.9 57 .3 4 .7 Si . : 52 . 0
X “ “ 4 59 ,4 535 ,4 7 . 9  47 .7 30 .1 61,5
X ‘ “ 5 71.0 71 ,0 77.0 58.1 77.0 69. 9
x “ “ 6 - - - - - -

X S ue’ cf (Frequency X SS) 4 3 - 13 .2 4344 .2 4250 .0 44 ,12 , 3- 4 4 1 : .7 4 3 9 2 . 3
X Mean Standard Score 49.96 49.9: 5 0 . 0 0  5 0 . 0 :  ‘31 ’ 26, 4 ” , 91

V Response 1 Very Sa t:sfi ed 0 1 1 1 6 2

V “ 2 Sat :sf :e3 6 3 30 8 12 26
y “ 3 71,, ,~~ral 4 7  38 37 22 78 33
V “ 4 D i s s a ’ i : s s  r e d  u 4’ 2 3  39 10 2 I ~
V “ 5 Very  D~~ssa ’. : s f i e d  21  2 5  17 4 0  4 11

V ‘ r , -  - - - - - -

V N - i ’ S , - ,  of Valr d R e s p o n s ’ n  110 110 101’ 110 110 109
V Nu mbe r ol “No Opin :on ’ - — - - - —

V N ni-, er of ” B l , i o < ’ - s - C t - . , ’m:  2 2 4 2 3

V P er c e nt Responding 1 0 1 1 1 5 2
V “ - ‘ 2 5 3 28 7 11
y “ “ 3 4 ’ 35 I-I 17 71 30
y ‘ 4 ‘3 39 2 1 35 9 2 ;

V “ “ 5 19 2 , 16 3~ -; 17
V “ “ 6 - - - - - -

V Sum of ‘ F r e l - l e n c y  X ss)  s 0 1 0 . S  1 , 3 4 1 , 1 I,: ‘ ‘ - .4 5 14 -  - 56 13 . -’ ‘ “0 .6 ,
V Mean S ta n d a r d  Score 54 , t,4 55.87 534,3.4 48. ”1’ ‘- 1 . 0 3  ‘4 , 4

E s t i m a t e  of SO . D e v la t .  1 0. 69 10 , 8 3  i i , ’1’ 8 , 8 7  9. 3 3  10. 18
I S t a t i s t : c  4 8 . 1 9  ‘ “ . 3 3  7 7 ’ s  -18.3)) 1- .2 ’-  4’ .47
Signif .,- ar’:’ ”- :,e- .-el of 5’5 anoe 0 .001 ‘ . 001 0 .001 0.00 1 0 . 0:11 0 .001

855,, - ,  -‘  “I - - ‘ ‘r ni ri n ” - i f os - i i n Ph’,r c I e i l n ’ s -
‘ 1~ - ‘ innn air ’—

F i r ’  I -
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3-7

S’r,\ ’I ’IS T I P ’ ’ . l ’AT’\ F ” ” -) P11yS1011,’: ‘ 37 5 : 1 1 1 1  0, 1  P 1-I -oR -r  2

Data ~~~~~~~~~~~Questinn N utober
Coil. ___ ,,____________ II ::~

_ 1 2 3 4 5 1,

X Response 1 ‘Iery Favorable 26 33 19 27 0
x “ 2 Favorable 27 22 26 29 28
X “ 3 No Char’ipe 10 12 19 6 22

X “ 4 Unfavorable 0 0 0 1 1
x “ S very Unfavorable 1 0 0 0 0

X Number of V a I r d  Responses ‘-4 67 64 63  61
X N umber of ‘Ni 5,~~,7pofl ” 23 o- 23 24 2’
X Number of ‘PlanS Rein , no,,,:” 2 2 2

X Perc e n t Respond ing 1 41 49 30 43 16
-~~~

X a— Dista n ce from Mean 1 — .‘~5 — .81 — 1, 1 ’- — ‘-ri —i. ’2
x “ “ “ “ 2 .32. .41 1  0 .444 — .301
X “ “ “ -‘ 3 1.3 . ’ 1 .46 1.16 1.55 .92
X “ “ “ “ 4 2.05 3 .0 3.0 2 -1 4 ~ .44
x “ “ “ “ 5 2 .44 .0 i O  3 .” 3.0

X Stalldard Score (SS) 1 40,5 41 .9 38.4 4u ,9 ‘40-
x “ “ 2 S3 .2 54 .2 50.0 54.4 4 .0
x “ “ 3 63.6  1,4 .6 e 3 , 6  6S .5
x -‘ “ 4 70.5 80,0 80.0 ‘4 ,4 ‘4 . 4
X -- “ 5 74 ,4 80.0 80.0 80.0 80.0

X Sum of (Frequency X SS) 3199.8 3350 ,3 : o s0  j149 .3 040 .1,
X Mean Standard Score so .oo so , oo ‘- - ,oo -~~‘ .99 49 , 1- s

V Response 1 Very Favorable s 2 18 IS 10 4
V “ 2 Favorable 27 21 39 43 23 24
V “ 3 No Change 2 5  3 2 37 35 15 35
V “ 4 U n f a v o r a b l e  18 26 5 111 35 17
V “ S Ve ry  U n f a v o r a ble  30 22 I. ‘ 19 1

V Number of Valid Responses 105 103 105 107 3 -  ‘2 101
V N’~n-3-e r of “No Opinion ” 5 8 6 4
V Number of “Blank Responses ” 2 1 i 1 2

V P e r c e n t  R e s p o n d i n g  1 5 2 17 14 1”
V “ ‘ 2 26 21 37 38 2 3  2 4
V “ “ 3 24 31 3 5 33 15 3 5
V “ -‘ 4 17 25 5 ‘3 ‘14 17
V “ -, S 211 21 6 n 19 21

V Sum of (Frequency X 55) ‘.72’) ,9 6138 .2 - ‘ ‘1, 2 .0 1, 7 3 -6 . 7 ‘ 2”4 ,0
V Mean Standard Score 1,4.1:9 56 ,4,-, 56 .65 i- I’ . 4 “ - 2 , 2 2

Esti mate of 75 ,7 . Deviat , 9.77 10 .81 12 ,43 12 .42 13 .43
I St a t  s tic  15 1.S7 82 . I I ’  5’ . 2’- 1 4 . 2— - “2 . ‘~‘1

Signi ficance Level of Change o,ooi 0.001 o ,,- , i 0.001 i’ , O O i

‘,‘- , ‘‘ -‘r ,’- ’n p I s ‘m ” r n  l i i i n b’’ ‘, n i l - .-’-is l,’-’,— i 
. ) ‘ l o - i I ‘‘ -‘i~~~’~~

.; ’ ’ ’ - ’~~ 
‘ r t ” r - ;- , nertod
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‘I’ABLE D-7 “inn ,)
;OT-\’rIST: 7-53. DATA 533 ,131 1’IrfSICIAN ’ c:’ ’[- 3 1 , ’o’:,l ‘3 ’ PART 2

Data “— Q u e s t i o n  N umber
Coil. ~~~~~~~~~~~~~~~~~~~~~~~~~~ 7 8 9 10 11 14

N Response  1 Very Favorable 46 26 36 45 11
X “ 2 Favorable 15 25 26 14 23
X “ 3 No C h a nce  7 12 8 7 2’ 12
X “ 4 Unfavorable 1 0 0 1 1 1
X -- S V n ry Unfa vorable 0 0 0 0 0 1

X NurmLer of V a l i d  Responses  69 6 3  70 67 ‘0’ 51,

X N umber of “No Opinion ” 18 24 17 20 27 29
X Number of “Blank Responses ” 2 2 2 2 2 2

X Percent Responding 1 67 4 1  51 67 18 33-
x “ “ 2 22 40 38 21 38 38
x “ “ 3 10 19 11 11 -12 2 ’ ’
x “ “ 4 1 0 0 1 2 2
X “ “ S 0 0 0 0 0 1

X a— Distance from Mean 1 — . 5 4 1  — .95  — . 73 -4 - .541 — 1, 4:’ — 1,00
x “ “ “ “ 2 .79 .281 1 .55 .7 - — . ‘45 .185
x “ “ “ “ 3 1.61 1 ,43 1 ,71 1.58 . 2  1 ,32
x “ “ ‘ “ 4 2.70 3 .0 3.0 2 , ’’’ 2 .44 3 , 1-9

x “ “ “ “ 5 3.0 3 .0 3.0 3.0 .0 .044

X Standard Score ( S S )  1 4 4 . 6  -i: ’ , 5  42 , 2 44 . 4- :3,03 4:
x “ “ 2 57.9 52 ,9 55.5 S7 .7 4 .5 51 ,”
x “ “ 3 66.1 6 4 .3  67 .1  65, ” 53- , 2 6 1, 2
X - ‘  “ 4 77 .0 310 . , 3,11 .0 77 , - ’ 74,4
X “ - ‘ 5 3 0 .0 811 . 11 80.0 80,:’ 80.0 74 ,4

X Sum of (Frequency X SS) 3459.8 3147.1 34”9.O ‘ ‘‘-2 ,4 2 2 5 ’4 , ’i 2899 ,5
X Mean Standard  Score 50,14  4 9 . 9 5  4” , 99 5 0 .0 4  49 , 32 40 

V Respons’ 1 Very  Favorab le  16 2 7 1 3 2 3
V ‘ 2 Favorable 38 12 2 2  4 i is
V “ .m No Change 2 1  37 33 21  50 17
V “ 4 Unfavo rab l e  12 15 2 4  13 19 26
V -- S Very Unfavorable 18 35 21 ’ ~5 13 33

V Number of Valid Responses ios 101 106 10’ 103 ‘-‘4
V N umber of “No Opinion ” 5 10 5 4 7 17
V Number of “Blank Responses ” 2 1 1 2 2

Y Percent Responding 1 15 2 7 12 2 3
V “ “ 2 36 12 21 :2 11’ 11 ’
V -‘ “ 3 20 37 31 20 4 1  13 ”
y “ “ 4 11 35 23 12 13’ 28
V “ “ 5 17 35 19 24 13 35

V Sum of (Frequency X SS) 6665.9 7094.9 7 2 S 0 .7  ‘- “ 2 4 , 4 ‘- ‘i i ” . l (‘ 1 11 ,5
V Mean Standard Score 63.48 7 , ’ ,2 ~ 68,40 65 .32 nI 3S ‘ ‘ .80

E s t s r n at e  of Std , D e v i a t ,  1 1, 6 6  1 i : , 70 11 , 73 l l . i’4 11.1,0 ‘ . 24
I ;t a t r st I C  120.1 191 .58 3 3 ,, .41- 13 3 , 1,7 101,53 lIt ’ ,80
S - g n i f i c a n c e  Level  of C h a n g e  0.001 11 , 00 1 0 ,00 3 0 .001 ‘~ , 0,11 .001
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TABLE 11—7 In ‘nt -

,;1’ ,\’r l 7 ’ r I - ” A l .  !iXl’A 10--N If , :, lI’IAN’ S O’JESTI ,’;’I ’,1:~~. PART 7

Data ~
““ “~~‘Q u e s ti on  N umber

C .  
Item 

~~~~~~~~~~~~~~~~~~~~~~~~ 13 14 15 16 17 18

X Response 1 Ver y Favorable 11 6 234 24 14 31
X ‘ 2 Favorable  37 24 18 2 5 3 9 18
X “ 3 No Change 20 32 Il 9 8 9
X “ 4 Unfa vorable 0 1 2 2 0 3
X “ 5 Very U n f a v o r a b l e  0 1 0 0 0 0

X Number of Valid Responses 68 64 59 60 61 61
X Number of , “No Opinion ’ 19 23 28 27 25 26
X N umber of “Blank Responses ” 2 2 2 2 3 2

X Perc ent Responding 1 16 9 47 40 23 51
X “ “ 2 5S 38 31 42 64 29
X “ “ 3 29  49 19 15 13 15
X “ “ 4 0 2 3 3 0 5
X “ “ 5 0 2 0 0 0 0

X a— Di stance from Mean 1 —1 .52 —1.81 .85 .97 — 1 . 32 — .784
X “ “ “ “ 2 — .181 — .62 .329  . 297  .147 .4 1
X “ ‘ “ “ 3 1.18 .635 1. 20  1,29  1.63 1.18
X “ “ “ “ 4 3 . 0 1 .89  2 . 28 2 . 2 8  3.0 2 . 1 0
X “ “ “ “ 5 3 .0 2,44 3.0 3 .0 3.0 3.0

X Standard Score (SS) 1 34 .8 31,9 41 .5  4 0 . 3  36 .8  42 .2
X “ “ 2 48.2 43 ,8 53. 3 5 3 .0  s l .S  54.1
X “ “ 3 61 .8 56.4 62 . 0  62 .9 66 .3  61.8
X “ “ 4 80 .0 68,9 72,8 72,8 80.0 71.0

X “ “ 5 80.0 74.4 80.0 80 .0 80,11 80.0

X Sum of (Frequency X SS) 3402 .2 3190 .7 2949.0 3003.9 3 :54 .1 3051.2

X Mean Standard Score S0 . 03 4 9. 85 4 9 . 9 8  50 . 0 7  ‘1 ,07 50 . 02

V Response  1 Very  Favorab le 4 2 16 3 12 15

V “ 2 Fa vorab le 19 9 31 15 2 ’ 32
V “ 3 No Change 44 ~4 17 37 49 15

V “ 4 U n f a v o r a b l e  22 2 1  19 2 5 5 19

V “ 5 Very U n f a v o r a b l e  11, 20 24 2 5  7

V Number of Valid Responses 105 106 106 105 “; 107

f N umber of “No Opinion ” 5 3 4 5 11 4
V Number  of “B l a n k  R e s p o n s e s ” 2 3 2 2 2 1

V Fercen t Respond ine 1 4 2 15 3 12 14

V “ “ 2 18 8 2 9  14 26 ‘0

V “ “ 3 42 51 16 35 ‘i ”I 14

V “ “ 4 21 21) 17 24 5 18

V “ “ 5 15 19 23 2-. 7 24

V Sum of (Frequency x SS) ‘35 14 .2 6438.5 6600.7 7’3’, .2 ‘- ‘i’- ’ ,3 ‘720 ,2
V Me an Sta n d a r d Score 64 ,90 60.74 ‘2 .27 1 7 . 2 7  5,12 ,5 0  - 2 , 311

E s t i m a t e  of S t d.  D e vi a t .  13 .16 9,9 5  13. 4 3  10.17 12.40 12 , ‘1”
t S tat t s t i c  118.61 115.98 96. 813’ 177 , 3,0 113 .31  105. 3 ’- ’ -
Significance Level of Chan”ie 0.001 0.001 0,117 1 0.001 ,1 ,001 0,001
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“‘(‘1 I 0—2 I - ‘ -

srA’rIo’l’lcAL 1,5) -S 26 , ’’) I ’ lr’ ::lSI ’,’. ‘ I S’ ’l:,0’’_ ’ -o:;Ol!0-’ 1 ‘ 5 - ’)  7

Data 
“ “ “~-.Question Number

Co il. 

_,_,___ _ 
1” 2 1 )  21 .31 3

x Res- r,:,n ,-~ 1 Ve ry Favordb1,, 25 32 2~ : 2 -  Il’ 2 8
X “ 2 Favorable 10 19 1’- 17 2”
X “ 3 No Ch ,in ec- 14 7 1! In 30 1 3
X “ 4 U n f a v o r a b l e  0 0 (1 1 1 (3

X “ 5 V~r r y  U n fa v o r a 1 , l , ,  0 0 0 u U o

X NunS: ’ r o f V a l i d  Ns’spon,-.n-~ 49 58 57 ‘.1 531
X Num ber of “No  Opin iOn ” 38 2’S 30 25 211 18
X Nor’d ,er of “S l i m s  Responses ” 2 2 2 3 3 3

x Percent Responding 1 51 55 35 33- 31 41
X “ “ 2 20 33 46 -14 50 4(:
x “ “ 3 29 12 19 16 17 10
X “ “ 4 0 0 0 Z 2 0
N “ “ 5 0 0 0 0 0 0

X a— D i s t a n c e  f ro m - ’  Mean 1 _ 7:14 — .72 2 — l o l l -  — 1 . 00 —1 , 1-3 — .9 5
x “ “ “ “ 2 .28 .59 .2 14 .27 2 .13, 3
X “ “ “ “ 3 1.18 1.67  1, 4 3  , , ‘4 1.31 1,4’
N “ “ “ “ 4 3.0 3.0 1 ,0 . 44 2 , 4-3 3 ,0
X “ “ “ “ 5 3 ,0 3.0 3.0 3 .0 3,0 3.0

X Standard Score (SS) 1 42,2 42 .3’ 39 ,4 4 ’OJ 3110, -10 ,5
x “ “ 2 52 ,,’ 5503 12 .1 ‘ 2 .1 51 .6 - 2 , -’

x “ “ 3 61.8 1,1 ,7 ‘- 4.3 ‘ ‘ .4 ‘-3 .1 ‘ -4 ,3

X “ “ 4 80.0 80 .0  80.0 74 , ,i 7 4 , 4
x “ “ 5 80,0 80.0 80.0 --11 ,0 ,-i’ , O 80 .0

X Sums of (Frequency X SS) 2448,2 2 ”S” .6 2849 ,9 305: ,3 2 1 -” , , ’, 1 .2
N Mean S t a n d a r d  Score 4 9 , 96 49 .98 50,00 50.1 2 -1 ’30--1 481, ”?

V Response 1 Very Favorable 7 12 1 7 .1 4-3
V “ 2 F a v o r a b l e  18 31 9 1’, 1’ 35
V “ 3 No Change 39 19 -Ii 33 37 13

V “ 4 ‘‘ n ’o’’ , , r , , ’, l n  12 21 13’ 2-1 23- 7

V “ 5 ‘‘ cry U n f i v or , i I : 1 e  23 16 30 1-I 03 5

V Nu: ’lser of Va li d Respon -~“ s ‘ ‘ ‘  ‘ i -  98 2 —. 1 -2 1:- ’
V )OprI -1:r of “No 0n ,nion ” 12  11 13 ‘7
V N,,m3ier of ”B 1 a nk ” e o~ - ’ - r - ’ :e ’ :- ” 1 2 1 1 2

V P e r c e n t  5’ ,- ‘ onn,I I c - ,  7 12 1 ‘ i 2 4
V “ - 2 18 31 ‘7 1-1 1 , - 33

V “ ‘ 3 39 19 41 :2 3n .1

V “ 6 12 21 1,1 24 25 7

V “ “ 5 23 16 11 1” 21

V Sum of (Frequency ‘~ SS) ‘ 4” 3- ,O 1,473 .8 ‘ ‘ U , . ,s  ‘ ‘ - ‘79 . 1  1 , 1 - 5 1 , 5 51 ’” .
V 81’ , n S t anda rd  Score ‘3 ,21 “‘- .39 7O, ’- 2 -5 , 43- - 7 , 1 , ’  ‘-2

3 E s t i , ’ :o ’ e 01 lt d . Dev i a t . 12 . 21 ’  13 . 1 1  10 .09  1 1 ’ ’ 1 - 3 1  3 ‘ .10
I S I , it : s t~~c 12 , 7 3  116.41 2 0 0 . 1 7  1,3 5 , 37 1 , _ i ’ . ’ ) -  19 , - ‘4
S r u n r f , c , m n c c  Level of Chance 0,001 0,001 0,0,81 0 , - i - I  . 1 0 . 001
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5053 1 ‘ 1 3 — 2  1 - ‘ m i  , I

,i’l’A’l’ ,111’1O - \ i I:,,’5’ -\ ‘ i f - - I  i ’ i f 1 1 l : ~~) - ’,’, S 3 ’ ’ , 1 1 ’ ’ .’, ”,IRE i-op’r 2

Data Que’, I~~om Somber 
—

Coil. 

, 

_ __
,,,,,,,,,,,,,,,

~

, 

2 ’  26 27 28 29 30 31

X Response 1 Very F-a’,’ora ( ‘ m ’ 1 2  25 2 7  6 18 44
X “ .1 Favorable 27 18 1: ~ 3 2-i  24
x “ 3 110 Chanqe 11 11 15 23 23 6
X 4 Vnfav ,’,rat. 1,- 1 1 0 1 1 1
X “ S ‘Jer’5 5’nla’.’orihlc 0 0 0 0 0 0

X N umber of Valid Responses 67 55 61 55 62 75
X N umber ol ’ ”N o  O p i n m o n ” 19 31 25 30 25 12
X N ’ar1,er of “131 ,,nn i3 ,-- : i : 0 , , s ,’: ,  - 3 3 3 4 2 2

X Percent Responding 1 40 45 44 2” 59
x “ “ 2 41 33 31 41 “2  32
x “ “ 3 lB 20  2 5  42  37 31
X “ ‘ 4 1 2 0 2 2 1
x “ ‘. 5 0 0 0 0 0 0

X a— Distance from ” Mean 1 - -97 — .88 — .90 —1.56 —1.18 - .661
x “ “ “ “ 2 .27 33  .305 .243  — .390 — . 2 ’ 3  . 71
X “ “ “ “ 3 1.3’, 1 ,2 4 1, 2 ’  m l  .91 1.70
X “ “ “ 4 2 ,70 2 , 14 3 ,0 2 4-1 2 ,44 2 ,70
x “ “ “ “ S i .0 3 .0 3 .0 3, 0 3,0 3.0

X Standard Score (SS) 1. 40,3 4 12  41,0 34 .4 311 .2 4 .4
x -. “ 2 52 ,8 53.1 52 .4 46, 1 4 i ,7 57 ,1
x “ “ 3 63 .6 62.4 62 .7 58.2 59.1 67.0
x “ “ 4 77 .0 74,4 30 , 11 74,4 74,4 77.0
X “ “ 5 34581 0 90,0 80,0 80,0 80.0 80.0

X Suer of (Frequency X SS) 3353 , 9 2746,€ , 31)43 .1 2748 ,5 31:55 ,3 3754.6
X Mean Standard Score 50 ,06 49.94 49.89 49 07 49,812 511 . 03,

V Response 1 Very Favora b le 4 - 5 5 3S 11
V “ 2 Favorable 38 233 20 8 15 43 24
V “ 3 No Change 11 34 29 34 51 15 4S
V “ 4 Unfavorable 6 18 22 38 15 4 9
V “ 5 Ver y Unfavorable A 15 29 19 1:. 8 13

V Number of Valid Responses 106 100 lOS l8’2 124 105 102
V Number of “No Opinion ” 

~, 11 6 9 6 6 8
V Number of “Blank Responses ” 1 1 1 1 2 1 2

V Percent Respon ding 1 41 5 3 33 11
V “ “ 2 11- , 28 19 8 14 4 1 23
V “ “ 3 10 34 233 33 49 13 44
y “ “ 4 6 18 21 3~I’ 14 4 9
V “ “ 5 8 15 28 19 17 31 13

V Sum of (Frequency X SS) 5540 .9 6353 .6 7151.3 5 , 7 3 3 5 , o  3,491.6 5 3 2  ‘ 3 -

V Mean Standard Score 52 ,27 63.54 68.11 -1 ,65 3 - 2. 43 1: 1 2

Estima te of Std . Deviat. 12.87 10 .91 12. 66 12 .8 2 11.67 11.SS
t Statistic 18.23 124.67 151 ,12 141 .431 111. 32 ~-~~~~~~ ‘ -
Significance Level of Change o , ool 0.001 0.001 0.001 0.001 0.001 3

1 v i —  -‘ni ’ . ’-- , ‘h ” n , - m  0 V ‘ ‘ . r n rn  of
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‘FABLE D-3

.‘r A ’rl:ITTCAL 1:0”.’ ’, l , - ’ ’6-1 RECIISTERIII ) l ’ .i33’:115 : 
~~~~~ Q ’l:’ I ’ 1 ’ ’ ’2 ’ - \183 ,

Data 
‘
“

~“Quest ion N umber
Coil, 

item 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 1 2 3 4 5 1,

X R esponse  1 V ery  Favorable  41 35 48 i4 46 30
x “ 2 Fa vorable 18 17 2€~ 16 26 15
x “ 3 No Cbange 10 22 3 22 5 22
X “ 4 Unfavorab le  2 1 2 1 0 2
x “ 5 Very Unfavorable 3, 0 0 1 0 2

X Number of Valid Responses 77 75 79 74 77 71
X Number of “No Opinion ” 28 30 26 31 28 34
X N umber of “Blank Responses ” 0 0 0 0 0 0 -~~~

X Percent Responding 1 53 47 1,1 46 60 42 
. 

-
-

x “ “ 2 23 23 33 22 34 21
X “ “ 3 13 29 4 30 6 31
X “ “ 4 3 1 2 1 0 3
X “ “ 5 8 0 0 1 0 3

X a— Distance from Mean 1 —0 .75 —0. 85 —11 ,~~ 3 —0 .86 —0.64 —0 .93
x “ “ “ “ 2 0.38 0.21 0.77 0,18 0.79 0.63
x “ “ “ “ 3 0.94 1.11 1.63 1.03 1 ,97 0.84
x “ “ “ “ 4 1.32 2.64 2.27 2.24 3 .00 1.67
x “ “ “ “ 5 1.85 3 ,00 3,00 2 .64 3 .00 2. 27

X Standard Score (SS) 1 43 42 44 41 44 41
x “ “ 2 54 52 58 52 58 51
X “ “ 3 59 61 66 5,11 70 58
X “ “ 4 63 76 73 72 80 6,7
X “ “ 5 68 80 80 76 80 73

X Sum of (Frequency X 55) 3842.5 3761.0 3939.7 3710.5 13’57 , 4 3543.2
X Mean Standard Score 49.90 50 .15 49.87 50.14 50.10 49.90

V Response 1 Very Favora b le 3 4 4 5 0 2 - , -

y “ 2 Favorable  12 12 18 11 11 14
V “ 3 No Change 24 17 7 17 21 27
V “ 4 U n f a v o r a b l e  8 12 15 17 12 7
V “ 5 Very Unfavorable 14 16 14 11 18 7

V Number of Vali d Responses 61 61 58 61 62 57
V Number of “No Opinion ” 12 12 14 12 11 16
V Number of “Blank Responses ” 0 0 1 0 0 0

V Percen t Responding 1 7 8 0 4
V “ “ 2 2 0 20 31 18 18 2 5
V “ “ 3 39 28 12 28 34 47

V “ “ 4 13 20 26 28 19 12

V “ “ 5 23 26  24 18 29 12

V Sum of (Frequency X SS) 3663 .9 402 7.7 3887 .8 3872 .4 4S00,4 3342.0
V Mean Standard Score 60.06 66.03 3,7,03 63.48 72.59 S8.63

Es t imate of S td. Deviat . 6.41 12.61 10.76 11.03 8.30 7,77
I Statistic 96.63 76.80 92.48 73.76 168.10 64,02
Signi ficanc e Level of Change 0.001 0.001 0.001 0.001 0.001 0.001
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‘7,03,1,, : 3 — 3  ‘ - - - - , t  , I

OT,\’r1:l ’ i’117, ’,1, 81,’)’ ’, ‘3 ’’ ,)’) 11i1 ’ 1J , i ’I’l ’l, 5’ ’ ”. ’ ’’,, ’ T ’ 4 ’ 3TAI I ‘ _ 0 , T 1 ’ - ’7’.7, l

Data ~~~~~~~~~Questron Number -
‘

Coil. 
Item 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 7 3’ 3 10 11 12

X Response 1 Very  F a v o r a S  Ic 2” 13 1l . 45 2 4  31
X “ 2 F a v o r a b l e  41 23 ’ 15 30 i9 2 i
X “ 3 N o  Cbomi ”,e 7 25 - 1 24 13
X -‘ 4 U n r a v o r a b l n -  1 1 0 0 3 1
X -‘ 5 Very Unfas’orable 0 0 0 1 0 0

X Number of V a l , d  R esponses  78 , ,7  6 77 70 71
X Number of “ N o  Opinion ” 27 38 37 21’ 35
X Nu mber of “B lo c ’: Responses ” 0 0 0 0 0 .4

X Percent ,Respond inq 1 37 1’, 31, 534 :4
x “ -- 2 53 42 22 19 i ’ 37
x “ “ 3 9 37 -1- 1 35 18
X “ “ 4 1 2 0 0 4 1
X “ “ 5 0 1) 0 1 0 0

X a— Distance from 1-1,-un 1 —1 , 2 — 1.4~- — 1050 — 1 . 3 7 — 1 . ’” — 0 ’ s
x “ “ “ -‘ 2 .3 1’ —0 , 2 4  — 1 1 , 0 ’  0,347 — 2 ,04 0.1’-
X “ “ “ “ 3 1 .’,f 0 , ”- . 817 4 . I4  ‘ . 113 1 .
X --  “ - ‘ “ -i 1 . 3 , 1  .4 , ’ , - )  3 . 00 .4 , 13 2 , 1 6  .4 , 1,4

x “ “ -- -‘ 5 3 .00 3 ,00 3.00 2 ,64 00 3.00 2

X Standard Score (SS) 1 41 ’ 35 , ; :  4 ’  39 41
X “ “ 2 “4 -1” 50 7 .3 50 53
X -‘ “ 3 317 3 3  ~- “2  59 I_ -I
X -- 4 0 76 80 73 .1 76
X -‘ “ 5 3-111 80 81’ 7~ , 1,1’ 80

X Sum of (Frequency X SS) 3°’ 12 1i 3 15 7 . 1  3 3 9 6 . 5  38’” , 7 3’ , , - ’ , li 3 5 6 1 . 9
X Mean Standard Score 50. 4 50 .11 - s ’ , - ’ - 50 ,11 ‘-‘ ‘ .06 50.17

V Response 1 Very Favorable 1 6 3- Ii 25
V -- 2 Favorable 13 ’ I’ “ 20 13 13
V “ 3 No Chance 27 37 32 13 17 8
V -- 4 U n f a i - i : r u b 1 , ’  7 9 5 1? 11’ 12
V “ 5 V e r y  ‘‘ , , ? . i v - : r - , I . l r ’  “ 4 4 10 12 1,

V Number of Valid Responses ‘1 ‘ - I ’ 56 3.4 63 3,4
V N u n l , , ’ r  of “Sc. I l p : m : . on ” 11 13 17 10 8
V N - ,, mnb er  ‘if “ B 1 , ’m n s  i 5 o , , i ,O r i s , : 5 ” 0 0 0 0 0 1

V Percen t Respon ding 1 2 3 11 13 5 39
V “ “ 2 2’’ 13 16 31 21 2 1 ’
V - ‘  -‘ 3 44 ‘52 57 20 27 13 1
V -‘ “ 4 1 1 15 9 21’ 2 3- 1%

V “ -- 5 14 7 7 33 . 19 ‘3

V Su m  of (Frequency X SS) 4 1 - 1 ,3- 1l ,’-3 ,l 3316,7 41~~8,I, 4007,5 332 5 .1
V Mean Standard Score 65 .51 ‘-1. 05 59 .23 65 .29 3:3 .61 56, I~4

Es timate of Std . Deviat . ‘3 , 3-12 10.43 11 . 22 10.88 12 .13 15 .22
t Statistic 97 ,71 ‘-2 ,93, 4”- . 1 ’ . -“ .27 70.39 27, 23 - 1
Significance Level of Change 0.001 0.001 0,001 0.001 ‘.001 0,001
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TABl E 0—3 — - - ‘‘: m .1

-‘f O ’f t 7 ’ i ’ I C ’5? ,  1,510 I - SiT’ RF.0ISTF.RED’7’i’lI )3 :2TAI I 5: 1 8 1 1 1 1 ,”-:, 31 3’

Da ta ~~
‘
~~~~~~~Question N umber

Coil. ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 13 14 1 5 16

X Response 1 5cr’,’ Favorable 2 2’- 2” 41
x “ 2 F a v o r a b l e  14 10 20 1’
X -‘ 3 )4o C h an g e  19 33 14 1.4
X -- 4 U n f a v o r a b l e  0 3 1 1
X -‘ 5 Very Unfav orable 0 0 0 0

X Number of Valid Responses 59 72 ‘4 70
X N umber of “No Op Inion ” 44 30 373 :2
X N wriber of “Blank Responses ” 2 3 3 3

X Bercen t Responding 1 44 33~, 4 5  59
x -- -‘ 2 24 14 31 23
x “ -‘ 3 32 4- - 22 17
X “ -- 4 0 4 1
X “ -‘ 5 1, 0 0 0

X a— D i s t ance  from Mean 1 —1 ’ , ‘3~’ — 1 , 04 —0 .1131 —11 , ’,,
x -‘ “ “ - ‘ 2 0.16 — 0,18 ‘ .2 -- (‘ .55
x “ “ -- --  3 1.12 0.68 1 .13 1.38
X -- -‘ -- “ 4 3 .00  2 ,11 ’ 2 , 4- 1 2 .~:4x “ “ -‘ -- 5 3 , 01, 3. 00 3.00 3 .00

X Standard Score (SS) 1 41 10 4 1  4
X -‘ “ 2 52 -1~’ 53 56 —
X “ -- 3 61 57 ‘.2 3:4
X “ “ 4 80 72 74 76

: Sum of ( F r e q u e n c y  ~ 29:0.1 360 1 .1 31:0.9 3510 .7
X Mean S tandard  Score 50 , 0 1 50. 1’ 4” . l- ’ . 517 . 15

V Response 1 Very Favorable 1 18 2 5
V -- 2 Favorable 35 134 15 8
V -‘ 3 No Change 38 11 28 23
V -‘ ‘1 U n f a v ora b le 5 1 1 1 10
V “ 5 Very Unfavorable 2 -1 9 14

V Number of Valid Responses 54 “2 10 60
V N umber of “ N o  O p i n i o n ” 58 9 17 12
V N umber of “Blank Responses ” 1 2 1 1

V Percent Responding 1 2 29 4 9
V “ “ 2 IS 29 27 13
y -‘ “ 3 70 15: 51 334
V -‘ -- 4 9 18 2 17
V “ “ 5 4 I- 1 3 -  2 ’

V Sum of (F r .,’ ’ , ’ , en cy  X SS) 3337 , 7 - 1 2 , 9  ‘4 ‘ - 
- 4’ ‘ .3 ,3

V Mean Standard Score 61 ,33 1 S3 .43 ‘-1 , ”’ ‘- ‘

Esti mate of Std. Deviat . 8 , 25 13, 12 13 ,3’4 jJ ,~~
.;

I Statistic 77 .23 13 ’ , 1’ - “‘1 ,02 90 ,15
Sign ific ance 1,eve l of Change o .oo i 0.001 (‘ . 00 1 0 , 001
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N 0 ‘0 ‘ 0 N N~~~~~~~~~~~~ N 0 N ‘0 34 ‘0 .~ .7 0 ‘ 71 ‘0 1- 0 34

— 9’ 0 N ‘0 10 N In 10 0 N ,C 34 N ~~ C N 0 N N “-5 N

F” 10 N N 3 4 . - l  N 0 -  9’ ‘-I 34 7, N 10 0 ‘-I In .7 — — 0

5 .  — N N .~ Ill ‘0 N ‘0 0’ 0 ‘N “ - ,~ 34 7 0 — N
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~~ 0 0 NI 0 ‘N 0 0 0 0 0 34 0 ‘N

0 0 0 0 0 0 0 0 0 0 0 0 —

0 0 0 34 0 34 0 0 34 0 0 0 7’ ‘0

35
3D
0,

o 34 0 71 0 LI 0 0 34 ‘-I ‘0 434 0 0

‘N 01 N 0 41 7, N. ‘0 N 0 ‘N -~ 
0 0

‘N ‘-‘1 “ N 0 ‘.1

C
0

131

N “I — -01 34 34 7, N N “1 0
“ ‘0 “~ “3 ~ 4 -‘~ 04 — ‘N

‘34 0 0
11 ,0

2- ‘ 0 0 ’
-- N N “I N 7’ ~-3 71 34 10 — 34 N 0 0 81

‘N - 4, ~ 4 N “4 — 10 ‘-j ‘N 
- C

-; ,~ 
4:, - -
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Blackmon , Jr. HSDN 77-3—Evaluation Plan for the Air
Force Clinical Laboratory Automation System (AFCLAS ).
Fa l l s  Church , Virginia: Analytic Services Inc., 1975.
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The schedules (questionnaires) in this appendix are

designed to measure a t t i tudes toward the c l in ica l  laboratory

and acceptance of AFCLAS . The schedules were designed not

to prove some expected dramatic changes , but ra ther to measu r e

change , if in fact there is change .
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PHYS I C I A N ’ S  QUES T:ONNADRE ~ l

Instructions

1. Complete the first questionnaire based upon your knowledge and personal experience 14: 55 . ISa- ciN-oCal

laboratories at the WrLght—Patterson Medical Center and other clinical laboratories (Air Force and nor.-

A ir Force).

2. 34::,,,. ,lor’i ) i~~- t 1  11,1’ ,o,-~- , : r7  ,Itta ,1 I’,eu )4,,,stionr ,aire entitled “Physic ian ’s ;‘ 1 e~St 4 ~~:Il i’~4I ir e  ~~—AF ’7..A,. ’

3. F i m u i f ly ,  1 , ,s e  r I the  “ f l~r.) 0’ t e l  ‘,- , est:-:ml r ,aire into the acCII mflpa r .yir ,U envelope , seal In, en v e l o t e , and
u. s mJ,, . f ’5 ), -~~ i,’, I ,-. , rrm’ a I , on he f r ’ 0m’,t of the er,ve ~~~~

‘. a rn I’

34e~ ar t JIler,t  -

This i,c, t ,’, rm ’,a t i - :r. will be 4sed Only 17’ ensure that responses from a l l  )hy’.i:ias’.s at W r 1 5r81—P at li’,~~7,-.

- M e d i C a l  Center w i l l  be included it, the s t u d y .  The sealed envelope wi l l  be n’. em , I-5’ ~1 -lv’. i y  -v  the  r v s v a r
team of A n a l y t i c  Services lm ’, c ,  (ANtE?, , and the i n f cn ’m a t :- ’ i  you 5 141:13,, c : ’ . l  be av a :0 ’0 . ’. ,  orC y I I  the teat .

- ‘  :,ai - r a t : r ’ . ’ r ’71 ,r ’. :  at t h i s -  ho sj - it s l an

ir~~ ci ,  snore
,c ’ ’ ( ” 0 W ( .d t  r~ (t ,

as e’ii L lt ts ar, (as) c i r , I - ,i i  .~~ I I I : )  11”, m m ’ - , . ‘ -,‘ . , .  -

2, At I : , -  ‘.‘. m ‘ o s  — I - i t ’ ’ 1 - . - - Ne ’: :  :,, ,- ‘ C  . m 7 h ave

‘i::: c- conf i l l - i ’7 , it , ’, , . ,  ‘. i I l ’ ,i . ,34’ rr ? 7 , 1  r ’ ,i ’ iO r , ~,se’

.0 - 8 1  as r u - S. wI t h Ily - 5  l O l l ;  50- 3 , ,  , . , s I 1 1,4’.’,: 1 . 1 . d l  C I I I ,  i ”~r.5’ t i . C .

less
34~1Ch 1, - s

3 ,  ‘v e r a U ,  . i l l .  I” - C’ — Ill ’~’ “ 1 q E ’ l i l ’ I ” ’. .2-(  the cl i n i c a l  l i t  m , , m ,S ’ ’ 1 ’  1 , 1 -  t l ’ i  I ’ ’ C S  - ‘
~“l1) l e t e i y  ‘Cit isfied ,

u - I l  sa t i s f i e d ,
I ’- ar- ’r, at2-’,’ ‘u,ti sf:.- I -
, - l ’0 ’W 1,dt llC ~,a7 1-5 5  iI’d ,

.:on) l e ’ t I - l ) ’ ~‘ J 1 ’ C S , F ’ 12-5, 1 ’

4 .  At tI ’’ ‘6n 1 I h t ’ i It’ ” r’~ :r M e d : c a l  ‘ l O I t e r ,  1 7 1  rr’s)or,SI- t 1 ’0 .~ 1 .‘ - , ‘ ::., I.,r ,:,:’

~ 

4
’ 

5 1 es y
sl q O t  1’.-’ longer  1 1 - , r .
f a r  l onger  than

S. I

-

‘ 

~~~mr, r I et cC ’,’ - - i Ii I I ’ ,

ve ry .: c ! , - d e s . ’ -
- in tl~ - 1581 81’ ,I l i  i I t I ’ ~~ l :‘.‘ t I t  — C , ,  Coi r, 1 di .30 t N

lot very -:~ r ~~~~~~~~ 
at II, L 5  O s ’ . )  4 1 , 1 .

41 ,,1 s , t :

At ‘he i m , : , ’ —f a l te r s- -, ‘‘ ‘ ‘ ‘ 1 ‘ 1 1 c r  - ‘ S I -  r e s ) nr ,sE’ I i s ,  I , r  n ’ - : I ’, l l I ’  1 , 4 1 - 7 , 1  1 ’ : r , — 1 8 1 4 . t m -  N,

V e r y  s h ’, r  -

very i -iN-

AN S E P
Ma r ch y - I

- -7-- - - -- ‘ - - ‘ --- - - -7- - -

2 4 8
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-

~~~~

I

At C l _ s :52-Cal . 1’atcra ”sr ’,’ re2-,rts are lost

much l e s s  ,‘. f I or ,  Cl,,,,,

~ 
, s

’
~~~~~~s~~

’
~~

’ 
as 

I w , ’u l d  e x~-,,~~t in t h : s k i lN  s f  i n s ;  Ia ’.  ( k i n  1 - 1 ’ ,,
and ,sth,’,: -m r , : m  “ ‘ t t , ’r , I t , , , .

r-uch m’s-’., r ’-  5 5 1 . 1 ,

5 ,  it  5 : . ,- W r :  ‘C, — L a l t e rs on M,- l~~~,, ’ .  7, - ,Ct ,  r , f i l i r , q  of c l i n i c a l  l a n n r a t . - n ’ ,’ n~- ) - n r t s :  I l ,  a n : .  . 5 ’ . ’ : . a n t s

.‘- - - ;  ‘CI  - C l , ’ t )  l et ~~ ,
,,‘ I - l ’ , - 

~
- i m — ~,

-3 .I, l t : . - ‘.141 1 ‘ , ‘,<,I t t e r s , r. s i s al ,, I - , ’, C t r , i t  15 n e c, ss a n ’ ,’ ’ , ’ r I - I ,: , , ’ ,  n l ” ( C  s t  4’., I , I v m N  ,,  won)’,

l e n  t / ld m 1 5
- ‘ ‘ - (Air F’ :1 ’ i-  an - )  ‘ ‘ 1 ” ’.

m- i t —  o f t ,

15 1. , ’ : i-, ’n’ , , ’  C u .  I~~~~, I c a l le d  t O , ,,  :l : , , N , , ii - i 4 ’~, n i t ;  r’,’

1 — 5  t in t s

“ — 1 0  t ,r’ -s I- - L n - ) u l m ’  , i  . 1  ‘ . -  I r e ,,, ’)’

.4:-IC t ins’ s
cver 20 tim e s

( — l I ’  - 0  c’; d m 1 II iNi S ,  I , ’ I I  r ‘ - , , ‘ ‘ I ,  I ‘

il— is

,~ S’ , ’r 20

- i,. f l _ , .’ i l H m : e 2 - s - i u ’ :,’ s _ I N  ‘iN ’ . , -  los .,’. ‘ . , I h ; r , ’ m ’ _ t u ’ i it ’ s  ‘‘m l  I t I I  m l ’ - ’ ’ C C

1 ’ - - “ml

no

u 451CcI

il-Il)

over 2)

I I ,  ‘Ci. ’ ,. ,,“ i . - r  ‘-I , , r ’ r s  i t , , ; , ’ ,  ‘ , - ‘ r S h ,  ‘ l : I N , , ’. . , i t - I , f ; r ’ ’ a’ ‘ : . , - . ‘. 1 - i l .,

“ i t  s m ’s , , ’ .  I ’ r t : , a n

1 “ ‘ I I ’  ‘‘-Ii” ’ as I , I N , ’, ’-  ‘ I m IN - : a) I i  i ’ . ’ I : ,  - I t : , ’ .  ‘ i n :  

2 - N  .3  I l t ’ I ’ N l l  (Air F m  ‘ m l  ‘N ’ ,)  -
,‘u::h i a r , ,  r t h a n

4 .  On y’ ’n~~ ’’.’” r _ 8l . ‘ I I sI ::,:c,,l 1 i~~ r . m C C - n ’ ,’ C  C i : ( 5 u  1 r ’  It ., ’’ , C 134 ’ - 1 - i t  I ‘ -

Yes

It , - ‘.‘,  S “- ; ‘ : , ‘ c t : - .,’, a 2-  i S ’ S, “ g o ’  - - )u’-s’Non~~~~ 4’ .

- 35 . ‘m’Ii’ . m ’ m ’  . ;  iir.g t i e- ci i f l i C a l  i i i  - - r i ’,  - n ’ , a t  I i . , -  94 1: )C t —Pa l tm ’rsOl, i- Is,

(NI a S N , , I ,a i  I , /
ah ’ ’’ ,t l u l l S  ‘,~ v time ,et a 1 s’. sl ,,- ,a l .

I I”

- 7- - -- — — —  7)

2 4 9



Is , s I n e  the  t~ u~ ’; h-~~m:~’ in the clino— al laboratory is answered , there is

a very short
a short /
a modera te  de lay  in , ,o ta : , : :r , ’) j,.I s n rs’ ,mt  :,~~, ,  th a t I r m - ~~
a long
a very ia,, ;

lT . r. -c s- t h e  It’ S- I h e r , , ,  i : ,  t i ,: clinical lateratory is answered , Ct , -  4 0 1 , 1 1 i n  i j t a i m , i m . i ts ,c i I . I  - rI- , ’ , 5 -  t i l t

I r e a w e st  :5

msuct , short,’I that,
si, : r t ,  r lb s. / -

— 
1 w  1~,. x : 1  aL r ,t n

c 
‘
, t r  ~ 

— ( k i n  F o r . , , -  a :, I - t I C - I  I

m~uch longer  tl-, a m :

Its , A C t h , -  W I s s l : t — F . , m t e r s c . r .  i - t , ’ i i c a l  Cett,:r , the nl’s; oi’.s,’ t i c’,  1 : r  , TT, T r e i n ’ . ’ ) I r r -  u , r c l : , . :  a l
Ii r , ’,ra t cr’,’ i s

nun: ,  Sf l  I C ’  U 2- a m .

s ’m, :w C C  s i , . r ’ , , -~ thi s .  I - ‘- S I 14’, u : I s - I . , ‘ -  F,  , ,- L U ’, i  i i  1 , , , . :  r I  - l I e S  C ?  I :
,ILC’, u t  t I , ‘‘ : Ore as .. ‘ -hu n r r r c .17,1 : t i ’ rsi :  : tm iv  , I’ ;i ,r t h a i .
far longer C l . , : , .

- 1 ” . )ts ’ ; ’ r ’ . ’ f r : m ,  C t , , . y i N , :  al  I , ’ : : r , C ’ m ’ ’.’ ~, m I t . ,- ~,‘ r :  , l , t — 1 , : 5 C . t , - ’ ,: N,-i~~ ’ , ’, :  ‘ ‘ ( - C I I I ’ . ’ ,

much I -cr .-

: l :r : ci  i t )  I C , , ’ :, :  Ci ,,,: ,~~,., C, -a- F i’, , ’ ’, 11

‘
‘
‘ SI 

- ‘ r a t _ n ’ ,’ t I - ( . ’ ’. t ( -  i t  C t ( , s . I , .: ‘. : . - n s ) l C , , l  A i m

20. Toe C N l , i ’ ,il i a i , . r , , t  r I  a t  t h i s  ‘ ‘ - ‘81 it a l  ; nd - i l l ’ , -

~ 
/ 

t i  1 r t O , ,  I i
less
t i s ’, less

21, At 51:1; W r u i C t — t ’ a t t c ’ n so r .  M u r a l  u s C , - ,  - u r i n a l  S i.  ‘ i t  I ’ : n ’ I , ’l ’ v - I I I ’

- , : ‘n , ’u : . , , t  r . :r ,~ /
a F - C C as  r , , , - l , i l , 1 C C : , , : .  ,m, , I r i ;  i t s  C m  — C C - ’ ,

1,-s - s Smi’ -r 11cr ;.

r u c C, less

TO,- c l i i i : :, , ’. ~~i l  - r u  r- ,’ .1 ’ ‘2- ‘5m . 1 ’ ’  - i i t C ~’ r— -~,-~r . “‘~~~~‘ ,, I .- , ‘ .r ,s. ;

very 1 I r  ,‘:

- - i s - n i t .  1 , 5 5 1  I t s ,  i d ,  I - ’ lb ,“ t5 u . I1 : C ’  ; , ‘ . i~~~, ’ ‘N ’

very s i l l

2 ) , ‘ . ‘N , I i l, I irs

much
more / sat isfm , ’ ,,w :t :. C : . i l i : . : , ’.  I , ,  I , :  ‘,- ‘t  I : ,  a r - c ’ -

about  as 1, ,t t s ’ l’ s r .  “ , u i i  ,‘ , ‘ s t . ’ m  t i _ , ~ . ‘ .151 1 ‘ i -,-

l e s s  c l i i - , :  ‘ , ,l  I i : - , , ’ : ,  a t  ‘ t m  0:5; s a l e ,
much 1, - ’ ,

24, At C , , ’ ’  4 1 :  : : . ‘ — i I ” t c r s c m .  M€’-Ry,2- ‘cr 5 1 5 , t he r e ) ” r t s  I I ” ? t . I  0 1 4 1 1  : 1 , -, , , ‘ ~~‘.-

‘s i”  th , , r ,  a l l  r’1

‘5 .81 - I , . m  , , ‘ - t a l l , - f  - t h e  - 1 : , :  i l  5 s~~~ ’ i ’ ’  ‘ ‘ :‘ I w -  . 1 1  1 : .. . 2- —

‘- m,’i ,ii ,.’ less than all of i , l lx~ l , I t  ‘ r ’ . ’ ,
much  less m I - - , r , a l l  - -  i
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N

It, My ne lat iami s with the clinical laboratory personnel at this hospital are

s m f l et el ’, ’  satisfactory .
s e n y  s a t i s f a c t o r y .
rs’asur abiy satisfactory.
s1i~;h t ly  u n s a t i s f a c t o r y .
:oit~ le te l y unsatisfactory.

15- . The nli.n: yal laboratory at this hcs;’ital provides

much more

s: mre wh a t  more
stati sti -a l :r , f _ r r s , i t  : Il  t m ; a , .  ( a s )  ‘ tI :, ,  . ,i :r , :  sa labout as much labor i t s  n:e, :

somewhat l e , s
Su c h  less

At this n - s~ it a l . laboratory re;si nts are lost

rare 1’,’
: :ccac i - - :, :aI 1’,’ ,
immoderately often.
a f r e t , .
v e r y  of t i s , , .

2m , , A t Cr:,’ W r :  I t t_ ) a t t e n s , r, M e a : c a l  ‘ .S’t , t rr  , it is necessar3’ N r I-_s I:- r’ ; r r ’ , ,, -, “ f - i  I,,i n - i t s  ,‘..- w _  i s .

rare 1’,’ .
ocC .m s: . s i ,a l l ’,’ .
l’icdd-r,It, I ’ ,’ c i t e , . ,

I C - s . ,
‘‘ er ’,’ - - F t

.2-. Cr. ,, a scw n ae ’ ,’ r ,  ; , , r t ’ , Er  c— t~~. , - c i : , - : ,,l lab’ r a t - ’ , : -  5 ‘ , ( :5)  4 ’,.::

ee l ’ ,’ high.

ICC’ -
e r ’ ,’ l c w ,

3,2- l it -  , a t :  n’ , r , , - ’ r ’,s  .1’, t i l t , : ,; : 1 , 1  I I I

is ’ ) 1 - 5 ’ - ’ . ’ ;  1 ,: , :) : i ,  -
‘‘er’ ; 1 l I :) - i , ’

re’ ,i :,’r,at . 1’,’ 1,- ”, m l :  ‘i ,

: 1 : : ; ’ , , ’ :11.  : r C c .
‘Is’ ; l e t ’  I’; i I , e~~i O I s ,

31 , A’ I t ’  .‘n : : , t — l , m m C , - m : -  ‘ I ,  ‘ ?c- ’j : . a l ’S-, t , -r , t i ,  - , i ’,u ,. ,m i l i t  r i ’  r - , S m , , , ’ ’-

‘i n ’ ’  / t i  :I’s) r”vi ’o i ., ’ ; i - i ’ , l  .,,~ I ts ’ ’ ’ar - . (,lsl
at- st as r i , tories at S i S 1 ’ .  h’ s; :t,Is .
less

32. The cI:s ,: , I l it - r a t : , ’ ;  at the ‘ S r , u l : t — F a t t e r s d l ’. i’5 c’~~i ca l  Cer,t’ I ‘ ‘81 t r i b u t e ,

iso_ i f, I
- ‘ 

to C l : , ’ 5’n a l : t ’,’ (  ; a t : , ~~.r  a s , ’ , , , . d c l  c , . t : c m .
. 1 - 8 1 .  - I s , 1., 0 labo r a t o r i e s  :s  s i C - i l  ~‘r : - “.; :5 ,i I s ’ ,

s’u ,-h less

33. The accu racy  of reports from mhs ” .lu::,ai laboratory am this h:’s; I t . , ’ .

mu- h  l n,’ate, than
sor ’m, ’what greater than  ‘I wo u ld  P X ’, f ’ ’  1’ t. . I . i  I I  , m  I , ’ I , . ’ ‘ l ’ s ’ . ’ .  ‘ m m ’.

Il:” sire as -(Air ). ’m - ’ ai - -i ’:s l.r’, ’ ,
s ,rewE,a t less eta: ,
much less 2-- a r.
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_________ 
_________________________________________________________________

34, The clinical laboratory at this hospital provides reports that have

virt uall y no errors.
~ very few e r ro r s ,

i a significant number of errors. ‘ I
smarmy errors. 

Ivery many errors, 
‘

3 5 .  At the Wr igh t—Pa t t e r son  Medical  Center , f i l i ng  of c l i n i c a l  laboratory reports in patients ’ charts is

ii much sore I

~ somewhat more complete than (as) I would 01)-ret at a similar I
‘1 about as - hospital.

somewhat less
much less -

3k. My relations with the personnel it ,  the c l in ica l  laboratory at th.s hs’s;-it ai are

~ much more
more
as satisfactcry than (as) I had sx ;e s  t e d ,
less
much less I

37, At the Wright—Patterson Medical Center , the contnibut,,,,, of ti:, cli,,: ii Iar ,tat :r- ,’ t C  :m’) n cve d
p a t i e n t  h e a l t h  is

very large.
large .
moderate , _

small.
very s m a l l ,

A f t er  completing this ‘- ,sestier ,r ,a :ne , ; lea:e c o m p L e t e  the “rhys:n:at ;nIet :or ,raine *2—AFCIAS ,”
- w h i c h  fs’Slaws ,

______ -7-7-- - - 

______ ________ 

— 
_ _- _

- .
_ - _ 

________________
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I H’5 ’81 C I A ) , ’ ’  S I YESTIONNA:P,t •2—AFCI.A S

A ‘ l :r : c a ,  l a t  , r a t . , -’ ’  5 .’ c a  iso: i, ’,’ s t e S ,  ‘ A F C I ~~Sl  as been i r . st a i l e d  at the Wr igh t— Pa t t e r sor ,  M.dical
Center We . r ..0 l.s. F Craw . - .r - : - : - s — -i’. a pract icin g p h y  s~~r i ar, — of th e ’lmpact AFCLAS has had on
your ,‘ rofe ss:u ’a. a,t: , ,~~:,s.

1, AFCLAS as

a, ’ . , ’ i s  r n .  a l e - C

11 5 , 2 - S t ,
(1 “a d  rm ,a ‘ I F ,  C or. t:,e ‘snali t ’,- of ,ane r,s care.
U slm,gi,tI, ’; d,’ t ’s , l s i -d
H s : gr , : f ’. .a r .n ’ , ’ C e : s ’ , ’d sed

1:. op is:ar .

2.  AFCLAS has

( )  v :nt_a.ly el:sslI,,it,- I
( 1 s l : q ht , ’, ’ na i l  ; ‘ “I
1) had no “F! ”.  ‘ at e rr e r s :C 5— I :r . : :a I  l a b  r a ’cr’ :’ ~~‘i ’ I t s
U s l i gh t l s  I t I r ” .i’.r I
U sign i F :  a’ “ I :  i::creased

U SIc  it t ’ i r , C t C :

3. AFCLA S as

H sl~~gh t l u ’  iso n ’ J
C aao.t ti’ ,, sass ,-  dm02, :? t f  s’ a s i s t l y a l ~~~f r , a  o s.
( C  s l : q h C l y le ss
fl s2 - r , : f : r ar C I ’ :  less

C l  No -)  in n :.

4 .  A FCLA S f :as

( I  s : c n : F : _  a: ’ _ ‘: i: n r a ’ . ”  i
11 s2-qhtl ir. cm” ,,s,’g
( C  t ad, no e f f e s t  or, the am’s,,: ’ if un ’ . i— aC: ‘ - . a-,i:’..stl,’ fr’” :2-rica ’.
1] sl,-~htl’r dncnI’a sel Iat ,’ra ’ ,r ’,’ IC’ I t s .

C ,  s:gtif~ :.ls ’ly derneas eC

( C  No a p i s ’ :0,:

5. AFCLA S is

C) f a r  supe r~~c r  t ’t
U s l i g i , t L c ’  qn,”r :cn t°
1) aba -it  t h e  same a l a .  :t’.’ as ! the
( I g i : q t t l - .’ im-, f ” r : or  Cc
( I  f a r  i n f a r ;  r to

U 51: a’~~t 4 c m i

6 .  AFC LA S is

U far superior to
H s I : ’ i ht ly  s n p m r n i n i r  t a
C l  about the  same as the p revious lystesTI im’. : rrs ’.’ :i i .’,q a-carat . r .qu s.tu
U s l i g ht l y  ~r , f er ior  C, : ;

‘ for laboratory tests .
( C  s igr i i f n ar .t I , y i n f e r i o r  to

C l  No opinion
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I
7 . AFF,,,AS ::as beem ,

I far more efI’ece~~’,e 2-tar,
I C  s l i gh t ly more e f f e c t i v e  eta, :
H about as e f f e c t i v e  as n.e ‘ ne v : o u s  s~- S t e m ’ s  retr :e’.I’- ,sI test
Cl s l i g h t ly  less e ff e c t i v e  nat ~“ F , r m a t , ’ s. or a t l e i t s ,
:: s:gi- . :f ~~car . t2 ’ .’ less effe: -t ;ve Ct - ar.

t I c  o p i nI on

8. 5 ) 2 - A l ,  r e s ; . c : - l e  ITA T r,’ s n e s t s  ii’ a ‘,,i’’ 2-’,a ’

H s i g r . ; f : - a ’  ~‘ 1 ’ :’ cmy - r oves
C : -sl: qh tl’ : IS;  roves
(C does not d :ffen From toe )-re”:osiS 5:55cm II , rovi3:r .”, ;a’ :e - t c a r e .

s l i g h t i ’ .’ i m 1 ) a r S
1) u qr . : f ::a r t l ’ ,’ : r i ) a I r s

( I  No

9 .  AF ILAS ::as

I i  s :gs,if:-ar,tI’.- l immp r cv , ’U
C .  n I : 3h t l ’ .’ :m ~~r a v e d  4
(C had to effect on 2-::’ ,ir.;l 1t’ ,’ : F s,. phvs ::-:a:: Cd use ,t l i r . : t a l
C ) sl :ghtly :m.paire : Iarona ’rr’,- data,

gn~ C I ’ . ’ i I - ) a i I l ’i

1°, AFCLAS has

( C s:qr.:Fnar.tly :mç nave~ F
CC s I : g h t l y  improved j i s ’ s ;  - l as _

_
s ab’.l:t’,’ t :  ICe at e patle :’.t ‘ S

C C cal no effect or, - ‘.4 -n.:,,’. lad , na :cr ’.’ jata :t t h e  I a f r ra t o r v
C i  sl~~ght 1y :npa :ne d  neh .s rs
(C s igr i : f : :a r . t l ’ . i i i) a :r,s d

( C  No a, l i i i : :

1 1 ,  AFT ’.AS has

C I  s :qs . : f : r ar . t I ’,’ mr , c r ea sed - ‘

( C s l i g h t ly t r . r rea se ,3
U tad no effe:’? on tc’r accunac’.’ of clinica l ’,at:r atrn ’,- re ;erts.
Ci s l i g h t l y  dec rea sed
(1 significar.tl y decreased

Ci  No opin ion

12. W i t h  AFC~~~l , the clinical laboratory

Ii fur.ct:cr.s much more smoothly.
(C funct ions  s l i g h t l y more smoothly,
(1 f u n c t i o n s  about the  same .
Ci functions slightl y less smoo th ly ,
Cl f u r, rt ~~ons s i gn i f i c a n t l y  less smooth ly .

Ci No op in ion

13,  W i t h  AFCLAS , I am

(1 aignificantly more knowledgeable
ii slightly more knowledgeab le
C ) abou t as knowledgeable as in the past  about my p a t i e n t s .
U slightly isis knowledgeable
Ci .tgni ficaot ly  leas knowledgeable

C ) No opinion

2 5 4
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l4 i ’i:t: , Sf”CCAS , I aiim

5” . ‘ 5” iC ‘2: ” I I e t : C wit h

: n
as 

~~E ~1 

a na 

- 

a

1 s : g r : I ? - , a :  ‘ It’ ,l.- 5 , - I - I
s , : g l : t I  ‘ : , r . - m o”- ’,

- : a , r , o e ff”- t on C,: ,  :t’i’ that ,:,‘.‘e Cc — a : t  f o r  n . C . r . , ‘. - , r : r a ..

o r

I” , :, ‘ _ : A - , r c ’ : : a es - : C a ’ ~~s t ; : . i . ir , ’ ., r , ’ . :~~~‘

I s: ’,’:.f . ,,C I’.’ c o n ”  ‘ ,s, ’ f u I  i t
sl~ IC-C l: m’s,: no .‘ ‘ .1 i i’,
no e n , ’ -  .0, ’ !,, ,  a, .  ni ‘ N, , a s n  ;r , ‘ i ’ , ,os ca r ’ - ,

( .  sl , - : ’ ’ l - ,’ .ess : ‘ - “ ,.  i rs
C :;  ;: 1 f : , a C C I ’ ,’ :“ s s  a s - f ,: ’ .

tI: o’. i i :  .11,;

l~~. 7- ’ 2-1, C a- S  s ’ a , , ’ i s ’ ’ C” . i i i I C I

s i - 4 s : , t m ’  ‘. 1.:

— 

C

10 O f ’, i l . J , .

. 0 ,  Si ‘ 1.55

I, s l , ‘‘ 17
‘ ,:, I r ’, n l r ’ ’,’a .  :1 C a  St  : n F r r a ’, : ,. b ’, a . ,  ,00  CC :e

r’: ,

57 ‘ I i  -

- s - , o s ’ . ! — t ’ ’  1; :,. r . ’ a ” , . ,

I ’ s 2 - I s’ ’ y  r , ’ r p a s p l
h s i , , o ”!!” ” 0’s t , ., s~~ee~: : : SI ’ ’ r l e ’ ’ ’ . i n t r s C  : : ? : r t ’ a ’ Io st on a’ ,e r , t s .
s , : : ’ I - - ’ i.~ ‘ - - s n ’ -

‘ 1 ’ .’ I , m ’ - m s ’

‘11’ -:; it  I : ” .
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. 1 ,  a,F2-,AS tas

[C s:g.’;:fi:-antl’.’ d’--:r,sase,:
U sl : gh t l ’ r  decreased

(C had no effort on the response nm’ fox STy,’. re~ n t ’ . .
C C s l i g h t l y  i nc reased
[C s :qr ,ificam .t ly u,.creased

C C tIc o;.

AI 2-J5S :,ao

g 1 a /
CC ‘an no effect on C i , e s- ro ‘-r of los ‘ is ’ re l iC s -
H s l l g C . C l ’ .’ :r. or , ’a s , ’ i
(C s : g nr f :_ a n ’_ l ’ .’ , , :cr ’sas ’t i

CC ‘10 0). i ifl’ST.

12-. A) LAi’ ha s

I ) s i-i : . :  2 - c i s C ’ . ’: ’ Ie : ’ r , :as , ,c
[C a i i q h t l v  d,,” ::r”a,,:’ i /

C ha d ,  no e f f e c t  or, t h ,’ n - ,im’,b,,’ r of m ” ’  -i ‘ m ’ : , .e se c  ‘‘r - ,. a ’ ‘ ,

C ] s1:ghtly il:cr,saso,1
C C  s: so: f : ca t t  1’’ 1: -so ’ aS,’ I

C C tI-C 0) ’ 112- 0 :.

4 .  52-CAl, ,:as

1 s i g : : i f i r a : :n l ’ .’ i nc reased
C C  sligh tl’ i nc r e a s e d
I )  r a n  no e f f ’ - ,t  or, m ,:e lr ’ - n r,  ‘ . : t -, ’ c F ’ . a i r , a , -  n t  r ,  F , . e r : n  the
H s . u c i r , C 1 o ’ decreased ,-at :ent ’’. es’i .ca’. i l  S i  I .

s igr . i f x c a s t . l y  l e c r e a s e C

I ,  SIC

25. 2- CA C as

H s:’7m;:f Cru st ’ .’,’ 1 , : —  3 7 ,  2

H sl:gt .tl’ : increased /
- ad no effect on t::e Ieqib :’.lt’.,’ cf ‘.il:otattn’’ n ’, ‘ rn,

- I o h  al: C . : ,iecreas,’O
H sim m fi : m , . t  I’, ’ tn reasc ’d

C C  tIc op in ion

26.  AFT ’ ,AO h a s

; i c : ! :  ad.’ I’: Ie , : r,s ao ,  I
I ;  51 :7 :5 ’ .’ decreased

cad ri -c m ’ f f m ’ : t  on the- s-. :ed’er of  tn s , ’s  C t , .’.’ I call ‘he .abc’nit .-r ’.’ t-
H sl: -g i- C ’ . ‘ i nc r ea sed  - l i S a , , ,  C e - S C  r e c n ’ . t s ,

s:qr,:fr:as ” I’’ iia c’re’.s,’ I

H tic o),irncr,

2” . SF 2-A ,’ ‘ a ’ .

H s~~q n i f : : a c C ’ . - :  decreased
‘ . 1  ‘.Fghtl ’ decreased
C had  no e f f e o s  on , t he t o t a l  ‘- .me t a t  I s,er. i o2-a:r .ing and ns:r.g
( sl:gb tl- ,’ n -  r’’ds,’d laboratory ne ;-crt s .
C- siqr ,if’, ar,tl’,’ i m’,ct r,-aseI

C ] No o p n C :cr

256 J
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I :1: /
C ] resu l ted  it, no charge :~ , relat1or,s d,sCweer, i - tys:c.a’ s a::: .ar :ratnr ’; ;~-rsmr .eI.
C i  s l :g ht l y  nc ,i:rel

1 s:g’-~~f .  - a ’  t I~ :m , a :r e u

NO 051. 52- 0 1’,

‘.15 , A)’2l,AC o ls

C C s2- ;t C I  ae:r , ’a, :, : I
‘a . : rio ,‘f !~~:’ or, Ire  r,umber of t i m e s  t: - in I ‘,-:s _ t C - c  . a r ’n ra C - :r - ’  to

2 - t a l c .  t e l ’ r e s u l t s .

30, ‘nc., is - :’,’, , i.o ratr ry n’’; r ts ;.rtc’; Ic -C by AFCLAS are

ml, , ’, C -cr .  SeFnl CC’, ,i r
me re a s - F - a l a ’
a r _ C as n - , r f a .  a ,  t h e  I r e v . o a s  I ’m r c r a t o t y  n ej  orts .

C l ess  n smafnl ti-an
- m a c C - , l e s s  _ s e f a ’ .  C a ~ ,

tb op i r : .r

31, Ai’,2-~d S- -is

s:cr,: F: ‘.m, - ’  I y in ’ rea , , ,~ -,
s ,~~h tI’ .’ ur~ roan”’. /(C n ad  r.c e f f ec t  or, t h e  ‘ - s  “ “ s - a c  o f  l a L c , n a t n r ’’ i’, o r t o  2 -l e n  in te e

- I slightl ’ : decreased I a t : e :  ‘ ‘ ‘. e d : c a l  n ec — r d .
H s:~~s-:f~ :’ ar,t I’’ de C e a s e ’:

C : 510 op .:n:ort

32. H’’ : m n’s,’.,’ ’ nesjcr.S:h’,’.:C - ‘

it,, a’ : s ’ 2 t  car,: ,
1 1  ou C ; ’ a t l e n t  rare.

‘C c , ’ ,  - 1 l as,’ siecif’ ,’ ___________

33, ‘5,-s - . “0-a assi gned to t.:s’ ’5r:-ah ’ -Pa tte rsor , M ed~~caI “es t e r  ) :r’,, ~i r c i : i 9~~5?

1 Yes
[C No

P l e a s e  - in - your com4.leted nest:, - n a .res :r, t o  the a cc o m . )  & t ’ ,’ C’l - I e n v e l o l  e , seal  n.e e r , v e . o r e ,  and
ç-ririt the ‘ l l - ,’ ;’:: ,r. fc~~ia ’uar, on t he  frec .t of the er,’,’e l - s i e ,  

-7 _ _ _
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R E D I S T E RIIT II U R S It I C ,  STAFF 2UIIST2-)tISiAI hi

instructio ns

A Clinical Laboratory Automatio n System AFC LAS C has beer, :r,s ’,all ed at W r :gh t— Patters on Medical
Center .  We would l ike to have your r p i n i o :- . — a s  at, ?, ‘i . — 2 -  s h e  :m ,- - act AF C LA S has had on your pro-
fess ional act :s’it jes ,

Please indicate your response to each ,‘uest :on by I , . : : -  a mar ’s in tI,e a i r  r-o;.r;ate box -

When you have completed t he  soaess- ::,;talro, ir ,serr :t :r, t h e  a s . :  iei as’O’ I ’m ,‘n’.’e’.’,t e ,  seal  the
enve lope ,  and prlr.t the followicg ~tf-ormati’nn on the fr c- , t 2- s- i -_ c o t ’re ldIe:

Name
Depar tment  or Ward ,

This :::formation will be used only to ensure that responses Ir:c all R ,t I, ‘ S at Wr:q ht—P atter snia
M e d i c a l  Center  w i l l  be : r ic l ’nded  in t o ,’ s to’I t ’ , The sealed e, :s’e Ic; e w ,  21 Ce a: ested on ly  by C c c
research  team of Anal y t i c  Services  Inc.  ‘ P715551 - and the ir, fo r r i a ’- ; -:o y ou :“ no’,’:de u :ll be av a :l a t l e
only to the team.

1. There has been

C i  a significan tl y smaller
C C a somewhat smalle r /
C C  about the same camb er  of t m - I c :  n o t e  c u l l s  f o r  STAT r~~s u l C s  w : ti ’, P.2- L A S ,

U a somewhat greater
U a significantl y greater

(C No opin ion

2 .  ‘SIns. AF2-,,AS , the t i n e  that I spend on c l e r i c a l  work r e - l a s - e d  to  l u to r u s - -r r -.’ rd an t s  ad s  lees-

C )  s i g ni f : rar . t l ’ s’ r educed.
C ) s l i g h t l y  r e d u c e d .
Cl about the same as be fore AP’7L.AS .

CC slightl y increased ,

H segnif~ canC l’,’ increased,

H No op inion

3, AFOLAS “as made it

[ I  much eas ie r
[C somewhat easier
H as easy as ir, the  past to 02-air , ~ “. f c r m s a t i on  on s t a t  as of  l a b - r a t a r ’ .’ t es ts

ia ’spw h SC more d i f f i c ’ a i t  ~ being perfor m ed.
- I ‘such r~~re i : f f : c o l t

- 
- tic opir . IOI:

4 .  A)’ ’ .Sy ‘a s

sigrmi f -.:a ’t ly ,le .:reased
IC  s l~~ g ”. t l r  de c rease d
CC ca ,) rio e f f e c t  on ‘t he  total time I spend process ,r .q test requests arid

C i  s l i g h t l y  :‘ ,nreaa e d laboratory reports .
C s i g r . i f : ’ 5 : , C ’ . ’ ,’ : C  r e s e e d

1 No ob m, m’i i ori

kNSER

~&rch V-P lee-
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5. STATS a re b e :, .g

m u, ,l”, f a s t e r
C I  sane’e ’c,at f a st . ’r
C i  ab o nt  as Fast as ::. Cs ,,-’ pa st “n eh AFC ’J,S,

som,e-,’has- s l o w e r
C i  Cs ’cch SIc ’s ,

C C  tIc

ml .  AFC ’.,AS rids cr55 , ’’ - - ,  110 Cc ::: ‘ r r a C

(C mac i .  more e 1 t ~~~ :: . ’,’’. :
[ C  s l i g h t l y corn e f f . : : t , ’ ,” I ;’
[C ac,o.,t as effr:s -evel-,’ as or. C c’s past w I t h  c i . r n c a  I a r : n u t a r ’ : , e r s c r . r. r l ,
‘I slightly Less effec ”i ’ .’cly
(C eu ch less e f f e c t m . o’el ’,’
( ‘ t I c ,  Oi.: jt i ot

A F ’,,AS is

C C far on) r’r:ar ‘2 )

I C  ab n’n t s-h-: ‘. i ~~:m ’ as the  ; ro’.- :cs I s a v s t , rc t ,
C C  ~r.fern,r CO

fan :‘,fer:on to

[C t l~ op irm a

,, The cOllm,stior , cf s;~ - c: mr ,ss cal r o e s - ,

[C much h n C 5 , ,:r :r:,r :zed

- s e C t - S  a n d _ m r . : r e d
ar, ; n C  as ‘sell n’:a , :.t c’ 4 as  In t he  a n C  w I n s - ,  SF2- LA S.
le s s  -o r g a : , : z ej

1 m a c c .  ,ess

1’, o : - :r . : .r,

5. W : ts-, A r : C A S , i t  oar

c’,,cc . ea ar er
[C eas i e r

at —s ’ :t as e’~~~o’ , - as ~ r. t h e  pass - Cc ,  ~ . ‘ . l  u S , ’ la ’, o r a n n ’ .’ -,- so :n t,: be ic - ,e
CC irmore d :f !: , : i l t  as-, a -1: ’’,’,, Ia’:,

I mcc c, m a r e  5 1 f f .  -

C I  t Ic  o~

II. AF 2 IJ,5 ha s made i t

[ I  510cr, m ’a ’a : e  C
I C  sam ew : , a ’ ‘ - a - ,, . ’ ’

an - .s- A S easy a s it  s - c e  pa s t C ’  o h t a . r .  : ‘ f o r m a t : c :  a cc . :t  p a t : c , : t s ’
(I somewhat m ,:re J 1 f f ; c n l t  c l :r i : : a ’ .  la.’,- ” r a C ’ rs--  r e s , , l t s ,
I I  su e - I a  m ,,, r , ’  t i : f f ~~~’ It

C l No O p lf l i O r ,

11. 52-1,51: had r:a I~ t h e  raises ’ tasks i o  ‘ o il e r :  og I ala rat o r’.’ tests

‘C much easier.
C ’ somewhat easier.

abs - at  as easy as in t I e  As ’ .
s ,,mrwm -s ’ a s -  is- i,’ d i f f i c u l t ,

C . much rT~~re d i f f i c u l t ,

C I  No o p lr . l ot
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‘,2 . T i i r , i c a L  lac :.’ r a t  : s - -  r e , o r ’ s  ) :rc V l e,d by Ai”T’I .,s, ’i a i r

1 ms’,’a’tI;
‘ 1 s ’O’s”,’, aC
( C  ar ,n_ t  as eu’ - ’ ’  a n  ii ’. CI’ ,, ’ , ac t  C ’s i ‘3
. 1 300’ .l’.’t , , is -  mare i ; f f i c ’ , ilt
[ C  s-lucia s-c r -~- l i f ft  - .1’

- C tb -I opl mi :On

13 , I s . : t c  

[C s:3~:if:ca’ s-ly -- ‘ 02 - -i ’

( C  s I :  ;I. ’.l y : as i c
C C  anou r as ‘ a c ’ , i -n ix-. t l , , : a s ’ 

- 
C _  5 . 1 . ’ : . ’ . ,  ‘ ,t . e:, ’ s I - . .. — m

[ C  sir ~a tl , ’ tm ,n r . ’ d~~F f i c o I t  I n c  l i -ares,

sig if I ‘no 5

-.i- ’-J l..A.I , :,l: ckmj,  .o,i C ; t ”i 2- c l ; r . : c i .  . m , ’ D r i C s y ’ , ’ s o ’  i s - S  C r , a ‘ i t .’ , ’ ’ i s ’ ’

[ [  151000 ‘ s d , ; . ’
I ]  some’sl.a’ ‘:a : s r ,
- - 

aL- a , . C  Ch, ’ ’ , a m , ’ ,m ’,: r e - t o r e -
- : 2-5, , ‘ —‘ re ,i~~f ft- ,’’aI’ -

m n - i a  tm-c r’s 1 2 - F :  ‘: 1’ -

[I tb o,.:’-non

15. i’ ‘2, ’. “ as

tt- .’ i:. : 5 . . ,r,L l ’: : , , : r” , s . ’- l
C Si .-m: , C I’: ~ t .  r e - a c  ‘I

C C  l .a _I - a - e f f e c t  .:m) C : . ’ - s- m i r e - ,  ‘ 2 - 5

( 1  s i ; , ,  s - . l e e r , ’ .’ ’.
C C  s i gn :  , c a n t l ’ .’ de ’ r ’ ’as- ’,’,i

I ]  t I c  Os, :  nior ,

ii. :‘I . Cc, ,’, , ; _ A . t t ; . ’ : , c s -a - : F s - . - l , -, i’.’c, . ” : a l lt -- ’, - . :is- l - a . -  - s - : —

- 5,. , : ‘ , t . ’: ,‘-, a , i m r n .
- ar son  toss same as : . t a r ,  ;,F cc .

. 1 s l ig i r  .- .‘ gr ’ ’ a C ” r .
[I 51uch : r -  a ’ ’ , .

01,2-2-os:

17 , ‘a- , ’ I-t IC - ar’,’ n,’s’ .or,r,ni .r’ y Is

n r a ’ ; ”  s - C  a r . ’ ,

H o u t s - , ’- i e ’ .t l a n e ,
o t t e r ,  P l e a - .e s r e c l t ’ ’

lii . W ere vc’-n s ss : ’o’, r I ’ o t ” ’ W r : :~l’. C — i i ’ ’ er smo V, e : :  ‘. - ‘ en lur . ’,x ”ar

) Yes

F l es s ’-  ;‘ I ae e  yo’an ‘‘ m ; - - nec) ‘meg C :  ‘.Cr. a ‘. r, ’ In to  2-c a.tcor’; at’:: ‘- - “ . ; e - . C c i , t t , c’ so y e ,  0

p r Ir . s th~ f o l b a w ~ r.’, ;s . f : rmat ion on t h e  fr-n ’s- of  t i-i c s” . ’.’el i l)’e ’

tI _ e m .”
I m ’ , a r ’ m ‘- - s - s I n W an ., ,
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b,5BI’l’AT ’°Ft Y STAFF c-I . E _ I T t -  St. P . I }a1

I,.:,!, . I

le t e  tOe f i r s t  a t t a c i , e  ) U e - s t I O I . 1 . d i n e  entitled “Labora to ry  15 .~ft ‘~ur s t io n nm ’ ; r ’ -  , “ ‘:1’ m - ‘- s - m m ; I ‘ .

‘t he second attached ;5estianr ’.aire sr ,titled “Laboratory Staff ~oaesC~~cr. m . aire s_ I. ”

-- b r:r ic at, y ou r response to each ;‘nestior : by ) . iac in g  a mark  in the  ! i ) )  r ; r  ,,m t ,, ),

3 , I , , s c r t  the comp leted d u e - : , t m r . n a ir e s  is-,t c the  accompany ing c-r .’.’e-I i .~ , :, ,,al t i ,  envelope , ,xr .d m . I . t  C ,
I . l l , w ~ r.g ~r.t

’ ,:.rr-a tt ,.c . on 5,1, ,- tr ,:rt of the- envelope~

T h i s  .2- - near  Car, 5: ~l b~- u se - I cr 1 ’,’ t o e s - u n t o  C l o u t  r e spons es fr o ,C  0 .l  l a o a na C or ’,’ s t a f f  a t  cr 1  i t . t  .. d ’~ ’ i i  - :

‘tesn’a l  2~~:, rr w i l l  be in c lu d e  i i c  ti’, e S ta r s,’ , The sealed Or i o n  Lope v_ Il c’ ot e s - e n  o r . ’ . - .’ L V t , ” t ”  s e - a r  5 ,

te ars  o f  An aI ’ .’t ic  Ser ’.’i res 12-c, ‘ S I l L S , , ar- i t :Ie i r a f or n a t  ion ‘jo-i s ’ rc ’,’id” w It  be a d .  I a: Or, .’: ‘‘2 tr.e ‘ ‘- o r -

~,NS EP
Ap r i l  W—P 19cc
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15. ,‘i.es- I ac tin IuI ,, ‘Im’ -i-I ,- , i r,~~ 5 :eh I m’ir.-r” ICy 12-si ,  -
2-hTc A S  .2-1 ,i~ t- sc.

si. 5 , 1 , 0, , ’ .1 .‘ , . , ;  c , ,  I is- . the lam - m a t I ’ , 1. sot , , , ~~, - I t  e r r ,: ’ ’  I
0’, ‘ie : sm r.s ti’ a t  s s , - ’ , , - .  : ; m . , I  ‘ is’ .
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LAB OAATORY STAFF cuESTIc NN’AISJ  8.

1.  The no rma l  vt-re. week in this laboratory is

‘1 less 2-ar, 35 hours,
35’40 hours,
42-45 hours,
41-511 h o u r s ,
over 50 hours.

. 1.  11-_ t i n g  ti-i c ; a st  seek , I w, ’nke d  in the laboratory

less C I a , ’ 35 hours.
15 -41 hours,
41-41 hou rs,
4 5 — S s  h o ur s .
over 50 hours.

‘ 3. ‘.n.r:n4 the last ‘,‘erk , I s’, er,t

2 hours or less
.1-5 hou rs
5—8 r e nt s  , on mi litary ,d .,tres - ‘.,irid’c n.e m L c n a C . r ’,’ ,
8— 1 1 ho,.rs
,:‘,‘er 12 hours

I have no stllIt,,ry duties c’ -a t s i de  the  l a b , r a n t’: ,

-I , l’ur:ng Cl. . - ; ar t  week, 1 was -on pass or leave

5 _ u n i  0 I 

1

1 

~~ Fe rs C

6-10
over Cr

,‘ . Ir, ;r- t f  r e i n . :  m y  ‘ i t :  i s ,  tI,, I.~ t o  t o ’ , I f m ’ ,-l  C h i t  1 1,., ’:,’

m u c h  more t s a r .

all -f m t:, t:m.m- 2-a’, I - i  I ‘ , i:  - mm ; ‘.1st,
‘,. m” ,’s’s.a ’ less ‘‘  .1:

“ i c — ,  less C l am ,

7 .  In perf crrsmn ; “y ‘asks ir . Inc lab - rat , r’,’ , I fee 1 t l a t  hay,-

mu -rh rtsors

mi re
time than ‘‘ a ’ ‘ . . -  : ,‘o; C C I ‘ t  a - ii - t a t  - t ‘,‘ c I

about the sum ’,. am - a’’
lrss 

thi I: fo)r ’

m u c h  less

8. W’her p e n f a r r s i r q  my tasks in . the laboratory, I ct” rushed

ra rely.
o c c a s i o n a l l y .
modera te l y sft et ’,.

ver ’,’ after,

ANSER
April W -P 1976
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9 ,  Wh e t, ~-er fo r m in g  my t a sks  in. s- i .e laboratory , I a’s rushed

much less o f t en  t.’iar .
less often than

L7 about as o f t en  as I would expect it-. a clinical laboratory of t h i s  k i n d .
more often than ‘

,a much more o f t e n  than

U No opini on

1.0 .  The qua l i t y  of reports in this lab oratory is

o f a r  super io r  to
s l i g h t l y  superior  to

.1 about the same -; ‘aaiity as reports for Similar laboratories.
s l igh tl y inferior to

a far inferior Ca

so opinion

11, The  t ime a v a i l a b l e  for q u a l i t y  e s - r t r o i  in this laboratory is

more than is needed .
e- a l l  t h a t  is needed .

a l m o s t  all that is needed.
sl igh t l y  less than  is needed,
much less than  is r .eeded,

Quali ty control is ct  1 a rt of sty j o b .

12. Ii, l.sbcrat:’ries such as th,~ o , them is typically

more than enough time
all the time that is needed
almost as much time as is needed ten Fua l iCc o tr:. l,
less time then as m,eeded
much less ‘iC r tI ’.,mri is needed

SC O~ Xfl1Oti

13, Please give 5’our rank

14. Please give AFSC’ r.’amst:, ’m _________

1$. Are you a student?

I 16, Were you ass igned to the L ,.1 .Int m ’se: ’ of Pa tho logy  at the is’n i g h t - P a C t m m r s o a~. .Ye l ic a ’.  Ce n t e r  d u n i r . ~
M a r c h  157 5?

(C Yes
(I tic

Please I-lace your completed ‘;uesti :’r .raireS into the accompan5’lr.q er.velo i e , seal tt,e envelope , and

pri nt the following information on the front of the envelope ’

M aine
Section,
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dUMPI 8 ciiialvlic services iflc .

/ 5 6 3  L E E S B I J R G  P I K E  F A L L S  CHUPCH V ’ia’ G , N IA  2204’ 703  820 2 8 3 C

3 March 1976

LABORATORY PATIENT QUESTIONNAIRE

Ana ly t ic  Services Inc . (ANSER ) , a r esearch orga n i z ation
located in Falls  Church , Virg in ia , is conduct i ng a sci en t i f i c
study of Air Force laboratories . , An important  part  of the
study is to f ind  how people like you who use the laboratory
feel about the laboratory and its people.

Your conscientious completion of the attached question-
naire will be a major contribution to the scientific study
of the laboratory.

Your individual response to the questionnaire will be
known only to ANSER ’ s staff.

When you complete the form , seal it in the enclosed
envelope and return it to the person who gave it to you or
to the receptionist.

Thank you for your valuable help in this important
study .

Richard Brooks , Ph.D.
Project Director
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APPENDI X F

DATA COLLECTION FORMS
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This app endi x is a compilat ion of all data collect ion
f orms that  were used in the evaluation of AFCLAS at MCWP .
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List of Forms

Form 1: Record of Telephone Calls to Wrigh t— Pat te r son
Clinical Laboratory Reception Area

Form 2: Followup for Calls Made from Laboratory Sections

at Wright-P atterson AFB

Form 3: Record of Telephone Calls  (to be Completed by
Laboratory Personnel)

Form 4 : Record of Telephone Calls to Malcolm Grow
Clinical Laboratory Reception Area

Form 5: Record of Telephone Calls (to be Completed by

Reception Area Personnel )

Form 6: Dai ly  Workload Record

Form 7: Request Slip Record

Form 8: .‘~~a t  Request Slip Record

Form 9: Reception Area Observation Record (Errors in

Arriving-Outpatient Request Slips)

Form 10: Reception Area Observat ion Reco rc~ (Service Time

at the Lal’s”ratory Reception De~~
’-I)

Form 11: Time In/ Time Out Card

Form 12: Record of Return from Spec~ men Coilection ,/

Depar ture for Resu lt Sl ip Dis tr~. ’I11 ’ .~~ion

Form 13: Record of Tests Sent Out to (t)rsre jn:.c1 from) Othoi

Clinical Laboratories

Form 14: Report of Outpatient Clinic \tisits

Form 15: Report of Inpatient Census

Form 16: Turnaround Time

Form 17: Inpatient Reports

Form 1A: Outpatient Reports
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- - ‘ — Pa qe s

D A I L Y  W O R K L O A D  R E C O R D

L I I  Sect ion ___________________________ D at e _________________________________ P I~~p . I I e I I  F l y

Ro ut ine Sta t To t a l

In Ou t II, Out

H

~T ~~~~~~~~~~~~
— _ _ _ _ _ _ _ _  ____  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

-‘N - C L  ‘ ‘  ‘ ‘- ‘41 “C
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STAT REQU EST SLIP RECORD

Prepared b~ __________________________ D a t e  _________________________________

I ’ I1I,III)i1I1 1 ’, Ur i na l y sIs S t a ’  La~
Dale

In Out In Out In O r

_ _ _ _ _ _  

I 

_ _  _ _  _ _  _ _  _ _

b 
_ _  _ _ _  

H

_ _ _ _  _ _ __ _  _ _  _ _  

H

A ” *’,SP ‘.‘ .- - ‘“il’~.

278 

-7. - .— — - -- ‘ - ~~~~---— - , - - C



-‘-7 ~~-— -- -~~~~~~ -7 - .-’ 
.

. - . — - ,.-7 ---7 - ---- -—.-- -- ~~~~~~~~~~~~

Page...._...~.. 
i PIq p.

R E C E P T I O N  A R E A O B S E R V A T I O N  R E C O R D
(Errors in Arriving-Outpatient Request Slips)

Observation Number _________________ Time Fro m __________ Ta ___________

D a t e  _________________________________ Observer ______________________________

- Errors
Slips Patient ’s _________ — — ____________ __________ _________ — — _______________________________

Observed Initials Patient ’s Cl inic - Telephone - , Rank
Name SSAN Ward No, Physician Relation Date Other CF1Ir rnv -- r ’

_____ ____ _____— ‘ - - ‘H
2 

___  --.- - ‘- .- -  ‘,
~~~~~~~

-.- - ‘- - -

~~~~~~~~~ 
--‘— -— ---- — -- -- C- 

3

-q

5
_______ ______ ______ — —— ~~~~~~~ — —~~~~ _______ -7-- — —  —— — —~~—- -7-— —’— —

_

_ _  

_  _

t5

‘ii 

18 
—

~~~~~~~~~ 
___  -

19
__ __ —- - - - -- —-- --- - - -- -

H
20 

— _______

__-- - - -_ _  - - - - -

_  
LJ___

NOTES

‘c - - ’ , 5’’—’ ~- ‘ ‘~ 1 ~. 0S*I~~I 0 i *  i L l , ‘ r -  ~,~ mCc ’ c SCAN .-

AN SER ~~~ ‘ r975i  ~~- 41*,’
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Par j ~_ Y _,,,_,,, ~~~~
R E C E P T I O N  A R E A  OBSERVATION R E C O R D

(Service Time at the Labor atory Reception Desk)

Obse rvat ion Number _____________ D a t e  _____________ Time.  Froi -n ____________ T o  ____________ O b s e r v e r  _____________

Patie nts Time ot Service T ype of I n s t r u c t i o n s  Comme nts
Obse rved Arrival Time Patrent Given

3

4

_ _ _ _ _ _  _ _ _ _ _  

I 1111 
_ _ _  

1
I_I_ 

_ _ _ _
_

_ _ _ _ _ _ _  - ‘-7 -

___ -7- -7— - ’ -- - - -f - - - - — - - -
+

-- - - - - -

15

16 
-

~ 

-

_ _ _ _  _ _ _ _  - 4 — - -- --.--

17
-___ ____ ---- - -7--- -- -7-- - - . - -

~~

-,- - - --,— -------- - 4

18 I
________ ________ _______ - t ’-— ---—-—---7- - --7 

19

20

a , - .~~
. is Iii . Out 401 

—_________ ___________________________

— r  - , c ’ - “ a - . isv 4.,- ,i,’ -” .- ’e, i v I , N -  ~*

5 4 15 SF - • ,s .,- - y , ar r,I 5 il*,* to
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— -  , , ,,, _‘il’ C,’)C,~ 4 C ’ ”C”5’ ”C-0,...,. a’,..’ “ ‘~~~~~~~‘ ‘ ““_ “ ‘ “

The time that patients spend in the

~ clinical lahorato r~ is being studied and
~ your cooperation is needed. Please 0
m return this card to the receptionist or W

~ the person who gave it to you when you
ka~e the laboratory.

-\r e \ ou here t ’or a Glucose Test ’ ,’ 0 ‘~ L’~

D N s ~

A N S E R  -Mr  C 19 7 5)  F O RM  11
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Pag e_of ,,.._ ,,,, Paq eo

RECORD OF: R E T U R N  FROM SP EC I M E N  C O L L E C T ION
DE PA R T U R E  FOR R E S U L T  SLIP  D I S T R I B U T I O N

Location ___________________________________ Date _______________________________________ Cert i f ied b y

Name Time Loc at ion ’

‘Specimen col lection teams enter col lect ion location . result di str ibut ion personnel enter dest inat ion of laboratory
reports to he de l icered ,

AN SER CS , L5 t’. - -~
,,,,
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This appendix summarizes the 58 hypotheses that served

as the basis for the AFCLAS evaluation. Also included is a

reference to the appropriate section in this Volume II where

additional details on the results of the evaluation with

respect to a given hypothesis may be found .

1. Time spent producing administrative reports will change ,

for an equal number and distribution of test requests.

The computation of the net cost of AFCLAS included a

cost for the change in laboratory personnel time for producing

administrative reports. The computation of net personnel

time is reported in Table 111—2 , task 1.

2. The number of telephone inquiries to the laboratory
• central site (the reception desk or central computer site)

will change, for an equal number and distribution of

test requests and an equal number of telephone lines and

personnel at the central site.

In Chapter II, Section A , we present the results of the

statistical analysis of the frequency of telephone inquiries.

Computation of the net cost of AFCLAS included a cost for

the change in laboratory personnel time required for te1ephor~e
inquiries (Table 111—2 , task 25). Calls to the central

computer site were not included in the analysis because all

telephone inquiries were processed through the reception

area in both period X and period Y.

3. Time spent responding to telephone inquiries received

by the laboratory central site will change , for an

equal number and distribution of test requests and an

equal number of telephone lines and personnel at the

central site.
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The computation of the net cost of AFCLAS included a

cost for the change in laboratory personnel time spent

responding (retrieving information) to telephone inquiries.

The computation of net personnel time is reported in Table

111— 2, tasks 25 and 26.

4. Time spent on the telephone for inquiries to the

laboratory by personnel both inside and outside the
laboratory will change, for an equal number and

distribution of test requests and an equal number

of telephone lines and personnel at the central site.

In Chapter II, Section B, we present the results of the
statistical analysis of the duration of telephone inquiries.

The computation of the net cost of AFCLAS included a cost for

the change in personnel time, both inside and outside the
laboratory, spent on the telephone for inquiries by other
personnel inside and outside the laboratory . The computation
of net personnel time is reported in Table 111—2 , task 25.

5. The distribution by location and type of caller of

telephone inquiries to the laboratory central site
will change , for an equal number and distribution of
test requests and for an equal number of telephone

lines and personnel at the central site.

We encountered difficulty in collecting reliable data to
test this hypothesis. Therefore , we did not perform extensive

analysis or report any results relating to this hypothesis.

6. Time required for filing laboratory clinical forms
in laboratory files will change , for an equal number

and distribution of test requests.
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The computation of the net cost of AFCLAS included a

cost for the change in laboratory personnel time for filing

clinical forms in laboratory files. The computation of net

personnel time is reported in Table 111—2 , tasks 2 through 6.

7. Time required to file laboratory reports in out-

patient medical records will change, for an equal

number and distribution of test requests.

The computation of the net cost of AFCLAS included a

cost for the change in personnel time for filing laboratory

reports in outpatient medical records. The computation of

net personnel time is reported in Table 111—2 , task 7.

8. Time required to file laboratory reports at the

nursing stations will change, for an equal number and

distribution of test requests.

The computation of the net cost of AFCLAS included a

cost for the change in personnel time for filing laboratory

reports at nursing stations. The computation of net personnel

time is reported in Table 111—2 , task 8.

9. Time required for preparing laboratory clinical forms

will change, for an equal number and distribution of test

requests.

The computation of the net cost of AFCLAS included a

cost for the change in laboratory personnel time for preparing

laboratory clinical forms. The computation of net personnel

time is reported in Table 111—2 , tasks 10 through 15.

10. Time spent compiling College of American Pathologists

(CAP) standard workload figures will change, for an

equal number and distribution of test requests.
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The computation of the net cost of AFCLAS included a cost

for the change in laboratory personnel time for compiling CAP

standard workload figures. The computation of net personnel

time is reported in Table 111—2 , task 1.

11. Time required for labeling specimens will change , for

an equal number and distribution of test requests.

The computation of the net cost of AFCLAS included a

cost for the change in laboratory personnel time for labeling

specimens. The computation of net personnel time is reported

in Table 111—2 , tasks 16 and 28.

12. Time required for preparing lists for specimen

collection will change, for an equal number and distri-

bution of test requests.

The computation of the net cost of AFCLAS included a cost

for the change in laboratory personnel time for preparing lists

for specimen collection. The computation of net personnel time

is reported in Table 111—2 , task 17.

13. Time required for recording results of tests that will

be online with AFCLAS will change, for an equal number

and distribution of test requests.

The computation of the net costs of AFCLAS included a cost

for the change in laboratory personnel time for recording re-

suits of tests that will be online with AFCLAS. The compu-

tation of net personnel time is reported in Table 111-2 , tasks

12 through 15.

14. Time required for recording results of tests that will

be offline with AFCLAS will change, for an equal number

and distribution of test requests .
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The computation of the net cost of AFCLAS included a

cost for the change in laboratory personnel time for record-

ing results of tests that will be off line with AFCLAS. The

computation of net personnel time is reported in Tables 111-2 ,

tasks 12 through 15 and 28.

15. Time required for entering laboratory requests by mark—

sense card will change , for an equal number and distri-

bution of test requests.

The steps involved and the overall accomplishment time

for this hypothesis are reported in Appendix C. The total

time to perform the task associated with this hypothesis is

included in the additional reception—personnel time reported

in Chapter IV.

16. Time required for keyboard entry of patient name and

identification at the laboratory reception desk will

change , for an equal number and distribution of test

requests.

The total time to perform the task associated with this

hypothesis is included in the additional reception—personnel

time reported in Chapter IV.

17. Time required for keyboard entry of patient name and

identification in the registrar ’s office will change ,

for an equal number and distribution of test requests.

Since the registrar ’s office does not have an AFCLAS

terminal , the task associated with this hypothesis was not

performed .

18. Time required for entering laboratory test results by

mark—sense card will change , for an equal number and

distribution of test requests.
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The computation of the net cost of AFCLAS included a

cost for the change in laboratory personnel time for entering

laboratory test results by mark—sense card . The computation

of net personnel time is reported in Table 111—2 , task 12.

19. Time required for keyboard entry of free—text laboratory

test results will change, for an equal number and distri-

bution of test requests.

The computation of the net cost of AFCLAS included a

cost for the change in laboratory personnel time for keybcard

entry of free—text laboratory test results. The computation

of net personnel time is reported in Table 111—2 , task 12.

20. Time required for supervisor ’s review and certification

of results and worksheets will change , for an equal number

and distribution of test requests.

The computation of the net cost of AFCLAS included a

cost for the change in laboratory personnel time for super-

visor ’s review and certification of results. The computation

of net personnel time is reported in Table 111-2 , task 18.

21. Time required for technician ’s review and certification

of results and worksheets will change , for an equal

number and distribution of test requests.

The computation of the net cost of AFCLAS included a

cost for the change in laboratory personnel time for

technician ’s review and certification of results and work—

sheets. The computation of net personnel time is reported

in Table 111—2 , task 18.

22. Time spent on statistical analysis for quality control

will change, for an equal number and distribution of

test requests.
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The computation of the net cost of AFCLAS included a

cost for the change in laboratory personnel time for statist-

ical analysis for quality control results. The computation of

net personnel time is reported in Table 111—2 , task 19.

23. The number of times statistical analyses of quality

control sample results are performed will change, for

an equal number and distribution of test requests.

As observed by MET personnel , AFCLAS did not affect the

frequency with which laboratory personnel performed statistical

analyses of quality control samples. Therefore , the task

associated with this hypothesis was not analyzed ir detail.

‘1ET observations are reported in Table 111—2 , task 19.

2 4 .  The kinds of statistical analyses of quality control

sample results will change, for an equal number and

distribution of test requests.

As observed by the MET personnel , AFCLAS did not affect

the kinds of statistical analyses performed by laboratory

personnel . Therefore , the task associated with this hypothesis

was not analyzed in detail. MET observations are reported in

Table 111—2 , task 19.

25. The number and kinds of statistical analyses of patient

results by population will change , for an equal number

and distribution of test requests.

There was no evidence that statistical analysis of patient

results by population was performed during either period X

or period Y. MET observations are reported in Table 111—2 ,

task 20.
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26. The time required for statistical analyses of patient

results by population will change, for an equal number

and distribution of test requests.

There was no evidence that statistical analysis of

patient results by population was performed during either

period X or period Y. Therefore , the time was zero for each

period . MET observations are reported in Table 111—2 , task 2.

27. Time spent on calculations and/or conversions from raw

to clinical values for test reports will change , for an

equal number and distribution of test requests.

AFCLAS did not change the methods by which laboratory

technicians performed calculations and/or conversions. The

activities observed are described in Appendix B and Table 111—2 ,

task 21.

28. Time spent on operation of the computer by the laboratory

staff will change.

The computation of the net cost of AFCLAS included a

cost for the change in laboratory personnel time for operation

of both the CREATE computer system and the AFCLAS computer

system. The computation of net personnel time is reported

in Table 111—2 , task 22 , and in Chapter IV.

29. Kind s and numbers of laboratory clinical forms used

will change , for an equal number and distribution of

test requests.

The net cost of laboratory clinical forms and computer

supplies is reported in Chapter V.
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30. Kinds and numbers of tests sent out to other laboratories

for processing will change , for an equal number and dis-

tribution of test requests.

There is no indication that AFCLAS changed the number of

tests sent out to other laboratories for processing . Hence ,

the data on tests shipped is not reported.

31. Kinds and numbers of tests sent to the laboratory being

studied by other laboratories will change , for an equal

number and distribution of test requests at the

laboratories sending the test requests.

Based on observation by the MET, AFCLAS did not appear
to change the number of tests sent to the MCWP clinical

laboratory by other clinical laboratories for processing .

Hence , data on tests sent to the MCWP clinical laboratory

are not reported . The tests sent to the MCWP laboratory

are included in the workload figures and hence in the compu-

tations for net personnel times that utilized test workload

figures.

32. The number of stat requests will change , for an equal

number and distribution of test requests.

Based on observation by the MET, intervening factors

within the clinical laboratory appeared to have a greater

impact on the number of stat requests ordered than did the

introduction of AFCLAS. Hence , the number of stat requests
ordered was not analyzed in detail.

33. Time that laboratory staff members work in addition

to normal duty hours will change , for an equal number
and distribution of test requests , and an equal number

of laboratory staff.
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We ~nvestigated the time that laboratory staff members

work in addition to normal duty hours by analyzing responses

to questions on the Laboratory Staff Questionnaire Number 2.

The results of the investigation are presented in Chapter VI ,

Section C.

34. Usability of laboratory reports to physicians will change.

We investigated the usability of laboratory reports by

analyzing responses to questions on the Physician Questionna ire

and by analyzing information obtained during physician inter-

views. The results of the investigations ar~ presented in

Chapter VI, Section 1’.

35. Time to provide patient service at the laboratory

reception desk will change , for an equal number and

distribution of test requests.

In Chapter II, Section C , we present the results of the

statistical analysis of patient service time at the laboratory

reception desk.

36. This hypothesis was dropped prior to period X.

37. Time the patient spends at the laboratory will change ,

for an equal number and distribution of test requests.

In Chapter II, Section D, we present the results of the

statistical analysis of laboratory service time for patients.

Computation of the change in service time is also reported

in Table 111—2 , task 30.

38. Patient satisfaction with the laboratory will change.

Patient satisfaction with the laboratory, as measured by

scores on the Labora tory Patient Questionnaire , is repor~ cJ

in Chapter VI , Section D.
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39. Physician acceptance of the laboratory will change.

Physician acceptance of the laboratory as measured by
scores on the Physician Questionnaire is reported in Chapter
VI, Section A.

40. Laboratory staff satisfaction will change.

Laboratory staff satisfaction, as measured by scores
on the Laboratory Staff Questionnaire Number 1, is reported

in Chapter VI , Section C.

41. Admissions and Dispositions Department staff acceptance

of the laboratory will change.

We determined Admissions and Dispositions Department

staff acceptance by analyzing information obtained during

interviews. The results of the analysis of the interview

data are reported in Chapter VI, Section F.

42. Medical Records Department staff acceptance of the

laboratory will change.

We determined Medical Records Department staff acceptance

by analyzing information obtained during interviews. The

results of the analysis of the interview data are reported in

Chapter V I, Section E.

43. Registered nurses ’ acceptance of the laboratory will

change.

Registered nurses ’ acceptance of the laboratory, as

measured by scores on the Registered Nursing Staff Question-

naire , is reported in Chapter VI , Section B.

44. The number of transcription errors will change , for an

equal number and distribution of test requests.
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We were not able to collect the data necessary for

investigating this hypothesis.

45. Completeness of the medical record will change.

In Chapter II, Section E, we present the results of the

statistical analysis of completeness of the medical record .
I

46. Turnaround time will change, for an equal number and

distribution of test requests.

In Chapter II, Section F, we present the results of the

statistical analysis of turnaround time.

47. Quality of patient care will change.

We investigated patient care by analyzing responses to

questions on the Physician Questionnaire and by analyzing

information obtained during physician interviews. The

results of the investigation are presented in Chapter VI ,

Section A , and in Chapter VII.

48. Numbers and kinds of reports produced will change.

A list of reports is contained in Appendix C .

49. Numbers and kinds of tests requested by physicians for

outpatients will change, for an equal number of out-

patient visits, for the same distribution of utilization

by outpatient departments.

The number of tests, by kind of test, for period X and

period Y are reported in Appendix B, Table B-2l. In period X

the data is divided by number of inpatient tests and number

of outpatient tests, but in period Y we were only able to

collect total number of tests requested .
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50. Numbers and kinds of tests requested by physicians

for inpatients will change, for an equal number of

total hospital inpatient days , for the same distri-

bution of patients by inpatient category.

The number of tests by kind of test for period X and

period Y are reported in Appendix B, Table B-21. In period X

t~e data is divided by number of inpatient tests and number

of outpatient tests, but in period Y we were only able to

collect total number of tests requested .

51. Time required to complete laboratory test request slips

outside the laboratory will change , for an equal number
and distribution of test requests.

The computation of the net cost of AFCLAS included a
cost for the change i.-~ personnel time for completing laboratory

test request slips outside the laboratory. The computation

of net personnel time is reported in Table 111—2 , task 10.

52. The numbers of improperly completed outpatient test

request slips arriving at the reception desk will

change, for an equal number and distribution of test
requests.

In Chapter II, Section G, we present the results of the
statistical analysis of the number of improperly completed

outpatient test request slips arriving at the laboratory

reception desk.

53. Time required by supervisors (laboratory officers) to

respond to inquiries , comp laints , errors detected
before test results are reported , and errors in test
results reported to physicians will change , for an
equal number and distribution of test requests.
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The computation of the net cost of AFCLA S included a

cost for the change in laboratory personnel time supervisors

spend in responding to inquiries. The computation of net

personnel time is reported in Table 111—2 , task 24.

54. Time between distribution and filing of laboratory

reports will change.

In Chapter II , Section E , we present the data for the

time between distribution and filing of laboratory reports.

55. Time required for completing cumulative laboratory

reports (equivalent to flow sheets of laboratory

results) will change.

The computation of the net cost of AFCLAS included a
cost for the change in laboratory personnel time to complete

cumulative laboratory reports. The computation of net

personnel time is reported in Table 111-2, task 9.

56. Time required to report stat  results by telephone
will change, for an equal number and distribution
of test requests.

The computation of the net cost of AFCLAS included a

cost for the change in laboratory personnel time required to

report stat results by telephone. The computation of net

personnel time is reported in Table 111—2 , task 23.

57. Time required for preparing a list for the laboratory

of admissions , discharges, and interward transfers will
change , for an equal number and distribution of test
requests.
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The computation of the net cost of AFCLAS included a

cost for the change in personnel time for preparing a list

for the laboratory of admissions, discharges, and interward

transfers. The computation of net personnel time is reported

in Table 111—2 , task 29.

58. Time required for reviewing new AFCLAS—generated reports

will change, for an equal number and distribution of

test requests.

The computation of the net cost of AFCLAS included a

cost for the change in laboratory personnel time for reviewing

new AFCLAS—generated reports. The computation of net personnel

time is reported in Table 111—2 , task 27.
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TOTAL YEARLY COST OF ELECTRICITY
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The total cost of electricity for operating the

computer equipment inside the computer room, the peripheral

equipment outside the computer room, and the air—condit~oning

equipment is derived in this appendix.

A. Power Requirements and Heat Output for Computer

Equipment and Peri pherals

Data in this section was obtained from hardware per-

sonnel at the vendor ’s home office and from the system site
preparation manual. The total AFCLAS system requirement

for equipment inside the computer room is 18.4 kilovolt-
amperes (kVA) and 43,000 British thermal units (Btu) per

hour (hr). This represents a moderate operating condition——

disks seeking , line printer printing , and tape units
operational. The numbers reflected an average (on the high

side).

Peripheral equipment outside the computer room has the

f o l lowing power requir ements:

Cathode Ray Tube (CRr) (Model VIP 7705) 1/2 kV?. 1,500 Btu per hr
Mark Docurr~ nt Reader (MDR) 1/4 kVA 400 Btu per hr

T300 1/4 kVA 400 Btu per hr

Tl200 1/4 kVA 400 Btu per hr

Teletypes 1/4 kVA 375 Btu per hr

Total power requirements for peripheral equipment are as

follows :

CR1’ 10 units 5 kVA 15, 000 Btu per hr

M)R 8 units 2 kVA 3,200 Btu per hr
T300 7 units 1.75 kVA 2,800 Btu per hr

Tl200 3 units .75 kVA 1,200 Btu per hr

Teletypes 3 units .75 kVA 1,125 Btu per hr

10.25 kVA 23,325 Btu per hr
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Electricity was figured at $.0205 per ki lowatt (kW ) (estimate)

obtained from base engineering at Wright-Patterson AFB).
There are 8,760 hrs in a year for 24 hr per day , 7 days per
week operation.

The requirement of 4 3,000 Btu per hr is adjusted in a
later discussion because some equipment is not operated

24 hours a day.

The following conversion factor is used throughout:

1 kVA = 3,413 Btu per hr.

Therefore,

28.65 kVA = 97,782 Btu per hr.

66,325 Btu per hr = 19.43 kVA .

Note that 97,782 Btu per hr is greater than 66,325

Btu per hr if all power is converted to heat and it is
assumed that a power factor of 1.0 for kVA is not compatible

with Btu per hr. Discussion with the vendor ’s hardware

personnel indicates that the kVA requirement is probably

high to accommodate the starting of transients such as
motors. The specified heat output (Btu per hr) is probably

a more accurate measurement of the steady—state condition,.

Computations of cost will use Btu per hr for both electrical
load and air-conditioning load.

1. Computer Room Equipment

Assume tape drives are operating only 2 hours per day

and all other equipment is operating 24 hours per day0 Two
tape drives at 5,100 Btu per hour each is 10,200 Btu per hr.

32,800 Btu per hr for all equip~~nt except tape drives
850 Average Btu per hr for tape drives , i.e., ( 10,200 Btu per hr X 2 hr

24 hr per day

33,650 Btu per hr is average load for 24 hr.
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‘lt’tal equipnent in computer roan 18.4 kVA 43 ,000 Btu per hr

¶1~ tal equip~~nt outside computer room 10.25 kVA 23 , 325 Btu per hr

28.65 kVA 66,325 Btu per hr

(33 ,650 Btu\ / i kW \ (8 ,760 hrs\ f$.0205 
—hr ) \~3~ 4l3 Btu) \ year ) kW -

$1,771 per year for equiprent inside ccrrputer roan .

2.  Peri phera l  Equipment  Outs ide  Computer  Room
The average load for  24 hours for  peri phera l  equi pment

outside the computer room is 23 , 400 Btu per h r .  There
are 2 , 920  hrs  in a year  based on 8 hr per day operat ion ,
7 days per week.

(23 ,400 Btu \ ( 1 kW \ (2 , 920 h r s\  ( $ . 0 2 0 5\
hr J I~3,4l3 Btu ) ~ year )  kW )  —

$410 per year for peripheral equipr~ent outside the computer room .

B. Power Requirements for Air_Conditioning Equipment
The air—conditioning system for the ‘ICWP computer room

has the following specifications:

Model DA8 Serial AE 4 3753

90 ,000 Btu

Volts (V) 208

Phase 3
Maximum Amperes

Fan 5 , 100 CFM
Two compressors  of 45 , 000 Btu each .

The power consumpt ion  of the components  is as f o l l o w s :

T~~ compressors 20 A each
T~~ stages reheat (both on together ) 14.1 A each
i~~~ stages humidification (both on together ) 7.8 A each
One b1o~~r mtor at 3 horsepcMer 10.8 A
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The blower diss ipates  7 , 700 Btu per hour  which  also

must be removed f rom the computer room .

Average heating load in callputer room 33 , 650 Btu per hr

Heating load due to blower nr tor 7 ,700 Btu per hr
41,350 Btu per hr

Note:  The power requi rements  of the compressor do not v a r y
s i g n i f i c a n t l y  wi th  outside ambient temperature. During hot

weather there are additional small blowers running , which

cool the coils. The power consumption of these small blower

motors was ignored .

We assumed the following to be the average operating

conditions :

Blower 24 hr per day 7 days per week

Compressor 24 hr per day 7 days per week

Humidification without heating 1/2 hr per day 7 days per week

Dehumidification with heating -—insignificant

We converted the average opera t ing condi tions to power

consumption as fo l lows :

Blower 10.8 A at 208 V , 8 ,760 hr per year 19 ,678 kilowatt-
hours  (kwh )
per year

Compressor 20 A at 208 V 1 8,760 hr per year 36 ,441 kWh per year

Humidifiers 15. 6 A at 208 V 1 365 hr per year 1,184 kWh per year
57,303 kWh per year

At $0.0205 per kwh, this is $1,175 per year .
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The total yearly cost of electricity for operating the

computer equipment inside the computer room , the peripheral

equipment outside the computer room , and the air-conditioning

equipment is as follows:

Ca-tputer equi~ii~ nt inside the computer room $1 , 771

Peripheral equipn~ nt outside the computer room 410

Air-conditioning equipn~ nt 1, 175

$3 , 356

313



APP E NDIX I

NONDOLL A R BEN EFITS AS ASSESSED
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In this appendix each of the nondollar benefits is

listed along wi th  the quest ions in the Phys ic i an  Ques t ionna i re

Part 2 that measure the impact of AFCLAS on that  b e n e f i t .

We used the percentages shown in Table VI - lO  to determine
whether the data indicated that the nondollar category

improved or deteriorated wi th  the ins ta l la tion of AFCLAS .

Each of the nondol lar  b e n e f i t s  is l is ted below .

• Pat ien t  Care
Question 1 U n f a v o r a b l e

Ques t ion  8 U n fa v o r a b l e
Ques t ion  9 U n f a v o r a b l e
Quest ion 10 Favorable
Quest ion 13 U n f a v o r a b l e

Quest ion 14 U n f a v o r a b l e

Question 17 Favorable
*Overal l  D e t e r i o r a t i o n

• C i - ’~~1 ~tt iv e 
P~ep o rj s

Quest ion  30 Favorable

Overa l l  I rn~ rov emen t

• Lost Reports

Ques t ion  22 U n f a v o r a b l e

ces t i o n  31 Favorab le
Overa l l  D e t e r i o r a t i o n

• Legibility of Reports

Ques t ion  24 Favorab le

Ques t ion  25 Favorab le
Overa l l  Improvement

• Turnaround Time for Routine Reports

Quest ion 16 U n f d v o r a b l e

Ove ra l l  D e t e r i o r a t i o n

* The overal l  assessments were made based on a s u b j e c t i v e
weigh t ing  of the re la t ive  importance of each ~uestion .
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• Turnaround Time for Stat Reports

Question 21 U n f a v o r a b l e
Overal l  D e t e r i or a t i o n

• Retr ieval  of Test Resul ts
Question 7 Favorable

Question 19 U n f a v o r a bl e

Quest ion 20 Favorable

Quest ion 27 U n f a v o r a bl e
Overall  Improvement

• Report  Format
Quest ion 10 Favorable

Question 15 Favorable

Question 18 Favorable  
—

Overal l  Improvement

• Accuracy of Test Resul ts
Question 2 U n f a v o r a b l e

Question 6 U n f a v o r a b l e

Question 11 U n f a v o r a b l e

Quest ion 14 U n f a v o r a b l e
Overa l l  D e t e r i o r a t i o n

• Provides More Patient In f o r m a t i o n

Quest ion 3 Favorable
Quest ion 4 Favorable

Overal l  Improvement

As measured by the ques t i onna i r e, f i v e  of the 10

nondo l l a r  categories  showed an ove ra l l  improvement  and
f i ve  showed an overa l l  d e t e r i o r a t i o n .
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This appendix gives the s ta t is t ical  tests  that were used
in the anal yses of the areas that were presented in Chapter I I .

A. F Test Based on Poisson Dis t r ibu t ion

In the analys is  for  Section A of Chapter II , we assumed
that  the number ( x )  of inqui ry  telephone calls  received at
the recept ion desk each hour followed a Poisson d i s t r ibu t ion,
i . e . ,  

f ( x )  = , x 0 , 1, 2 , . . .

where c = expected number of ca l l s .  The Poisson d i s t r i bu t iona l
assumption is a common one in ana lyz ing  telephone call  fre-
quency data [Ref. 1] . We tested the null hypothesis

H0: E
1/T1 

= c2/T2 against the alternative hypothesis

H 1: e 1/T1> c 2 /T 2 where

= expected number of cal ls  in period X

= expected number of ca l l s  in period Y

= number of hours of observation in period X

T 2 
= number of hours of observation in period Y .

The test s ta t i s t ic  [ R e f.  2 J  that  we used is

x T

~ A x 2 + l  T1
where

= observed number of ca l l s  in period X

x 2 = observed number of cal ls  in period Y.

was compared w i th  the c r i t i c a l  points  F
1~~ 

in tables of the
F d i s t r i bu t i on  wi th  2 ( x 2 + 1) numera tor  docirees of freedor ’~
and 2x 1 denominator deqrees of freedom in order to L~t er n in
the P values  given in Table 11-1.
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B. F Test Based on Exponential  D i s t r ibu t ion

In the analysis for  Sections B , C , D , and F of Chapter  II ,
we assumed that the length of time (y )  under  stud y (inqu i ry

telephone call duration in Section B, reception desk service
time in Section C , laboratory service time in Section D , and
turnaround t ime in Section F) followed an exponential  dis-
t r ibut ion , i.e.,

— ;r f(y) = ee 
• 

,

where l/~ = expected length of time. The exponential distri-

butional assumption is a common one in a n a l y z i n g  service time
data [Ref. 31 . We tested the null hypothesis H

~~
: ‘

~~~
= 

~~~2 aga ins t

the alternative hypothesis ill : 
Fj~~� 

~2 where

l/
~ l

= expected length of time in period X

‘~~~2 expected length of t ime in period Y.

The test statistic that we used is

• F8 
= Y JJY 2

where

= observed mean leng th of time in period X

= observed mean length of t ime in period Y .

It  can be shown that  F B fo l lows an F d i s t r i b u t i o n  under  the

nul l  hypothes is  wi th  2N 1 numerator  degrees of freedom and
2
~~2 denominator degrees of freedom where

N 1 = number of observat ions  in period X

N 2 
= number of observations in period Y.

F B was compared wi th  the c r i t ica l  points  F~~72 and F1 - P/2 in
tables of the F d i s t r ibu t ion  wi th 2N

1 
numerator degrees of

freedom and 2N 2 denominator  degrees of freedom in order to

determine the P values and significance levels presented in

Sections 3, C, D, and F.
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C. Chi-Squared Test Based on Binomial Distribution

In the analysis for Section E and Section G of Chapter II,
we assumed that the number (z) of events under study (the
number of laboratory reports that were not filed in the medical

record in Section E and the number of laboratory slips that

were in error in Section G) followed a binomial distribution ,
i.e., / \

( f l~~~ z fl-z
f ( z )  = ~ zJ p (l—p) , z = 0, 1, 2, .

where

n = total number of observations
p = probability of occurrence of event.

Thus , the individual events were assumed to follow a Bernoulli
dis t r ibut ion, i.e., occurrence with probability p and non-
occurrence with probability 1-p. We tested the null hypothesis

H0
: 
~1 

= p
2 
against the alternative hypothesis H

1
: p

1 ~ 
p
2

where

p1 
= probabi l i ty  of event occurrence in period X

= probabi l i ty  of event occurrence in period Y .

The test s tat is t ic  [ R e f .  4 1 that we used is

• 2 = 
(in 11n22 - n21n12~ - f l/2)2

‘~‘ l ~~~~~~ “l. n 2

where the data are arranged as fo l l ows :

of I .  v~~1 •

~ r r en c o s  o f  N or ~n c u ~ ~~~~~~ • t al
Lv n

x n11 n12 flu .
v fl2l

fl
.1 

fl
.2

323



was compared with the critical points 4 - 
~ 
in tables of the

chi-squared (x 2 ) d is tr ibution with 1 degree of freedom in order
to determine the P values presented in Section E and Section G.
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A. Introduction

This paper is a summary of my opinions about the most

significant lessons learned in the course of the AFCLAS

evaluation. Since the AFCLAS evaluation at the USAF

Medical Center at Wright—Patterson AFB has been completed ,
the majority of the observations are made in that context ,

but those from the ongoing evaluation at the Malcolm

Grow USAF Medical Center at Andrews AFB are also included .

Since the observations are a byproduct rather than an

objective of the evaluation , they have not been completely

and thoroughly investigated . While many of the observatiofis

are stated in the form of recommendations , in most cases

further assessment of their costs and benefits , and sometimes

of their feasibility , would be necessary before a firm

recommendation could be made.

My observations are offered for consideration before

AFCLAS is installed at other facilities. Some of the

observations may provide ideas for modify ing  AFCLAS or
laboratory operations at the exis t ing  two test sites, and
some may be generalized to other medical information

systems (MI S )
AFCLAS was a developmental system that was funded and

managed as if it were a production system . The primary

objective of AFCLAS was to improve the operation and manage-

men t of the clinical laboratory . Only to a very limited

extent did the committee that developed the functional

specifications consider the operation and maflagement of the

hospital as a whole. Since AFCLAS was specified as a

state—of—the—art system not constrained by cost of operation ,
no systems analysis was conducted to determine and eliminate

unnecessary requirements and to match the capabilities of
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a laboratory MIS with existing or modified laboratory

opera tional procedures. A systems analysis of AFCLAS at

each test site should help to integrate all parts of the

current system and to improve laboratory operat ions .

A systems analysis of laboratory operations may

also provide information for sig n i f i c a n t l y  improving the
manual  operat ions  of laborator ies  in g e n e r a l .  I n s t a l l a t i o n
of an MIS mi ght be defer red  u n t i l  a more e f f e c t i v e  and e f f i c i e n t

laboratory MIS can be developed and tes ted , or un t il an
integrated MIS is opera t ional .

Care fu l  ana lys i s  should be conduc ted to determine
whether  AFCLAS as a system can be mod i f i ed  to make it more

e f f e c t i v e  and e f f i c i e n t. Thoroug h exp lo ra t ion  wi th  the
vendor wi l l  be required to ascer ta in  if AFCLAS can be improved

and how much such improvements would cost. If improvements

are justified , it may then be necessary to install one or

two addit ional  modif ied systems to assess whether AFCLAS can

achieve a level of cost effectiveness that would warrant

full—scale implementation.

In t h i s  paper , my observat ions for  improving AFCLA S
are listed ind iv i d u a l l y  and then discussed . They are

grouped as general  items , hardware items , and so f twa re
i tems . Some of the ind iv idua l  items should decrease

costs and some wi l l  ini ti a l ly  increase costs bu t should
u l t i m a t e l y  lead to a later decrease in cos ts. Others
should  increase costs but provide nondo l l a r  b e n e f i t s .

A few i tems will increase costs but may be justified as

a research  and deve lopment  expend i tu re  to gain  a bet ter
u n d e r s t a n d i n g  of h o sU i t a l , l abo ra to ry , or AFCLAS o p e r a t i o n .

I
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B. General  Items

1. A program for  overcoming res is tance  to change should be
part of system design.

DISCUSSION: The evaluation of AFCLAS showed some lack of

acceptance of the system by the hospital staff at the time

of the evaluation. This phenomenon of resistance to inno-

vation or change , called cultural l2c ~- , is well documen ted
in the sociological literature . By develop ing a plan to
prepare physicians and the hosp ital s t a f f  for  change (the
installation of AFCLAS) and incorporating it into the overall

system design , acceptance could he increased.

The one—time cost of implementing such a plan should he

small. The nondollar benefit of increased acceptance may

well outweigh the small cost.

2. The introduction of more than one medical information

• system into a hospital during the evaluation period

increases the problem of measur ing  acceptance.

DISCUSSION : Two computer systems—AFCLAS and MAMS-R—-were

ins ta l led at the Medical  Center , Wr igh t -Pa t t e r son  AFB (MCWP )

dur ing  the same time period , making  i t  d i f f i c u l t  to measure
acceptance of AFCLAS independent ly  of ~1A~~ -R.  I d e a l l y ,  o n l y
one MIS subsystem should be instal led at a g iven si te du r i n g
the eva lua t ion  period . However , if the spe c i f i c  systems to be
installed during the evaluation period are identified pr ior
to the design of the evaluat ion plans , it may be poss ib le
to design ques t ionnai res  and an ana lys i s  to separate  the
effects of each system (factor analysis). Members of ANS FR’s

technical  s t a f f  are cur ren tly i nves t ioa t in ~ th i s  problem on
a time— available basis .
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The cost of such analysis is the time for hospital s taf f
to complete a significantly longer questionnaire and the time

to design the questionnaires and perform the analysis of

responses.

3. A plan to modify laboratory operation to utilize AFCLAS

most effectively should be part of an implementation

program.

DISCUSSION: The two test sites received AFCLAS with little

preparation for the modifications of the clinical laboratory

operation that are needed to utilize most effectively the

capabilities of the system .

Such a plan would include the items that are listed

below and are later discussed individually .

• Modif y the reception f u n c t i o n  and pa t ient  flow
(see *4)

• Modif y the f low of specimens through the laboratory
(see # 5 )

• E s t a b l i s h  computer operator posi t ions that include

addi t ional  responsibi l i t ies  (see # 6 )

• Es tab l i sh  a posit ion of AFCLAS Sys tems Mana ger
(see ~7 ) .

Implementa t ion  of such a plan should u l t imate ly  reduce

cost since personnel  should work more effectively and save

time .

4.  The reception f u n c t i o n  and pa t i en t  f low should be reviewed

and mod i f i ed,  as necessary.

D ISCUSSIfl~~: In period X , the recept ion  area was s t a f f e d  by
one f u l l- t i m e  receptionist with laboratory technicians manniro
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the reception desk when the receptionist was not available.

The receptionist’s primary duties included the following :

• Receiving pat ients  wi th test request slips and

reviewing request slips for  completeness

• Ins t ruc t ing  pa t ien ts

• Receiving specimens sent from wards  or c l in ics

• Answering the telephone for  a l l  incoming ca l l s
and r o u t i n g  them to the appropr ia te  section .

Dur ing  period Y , the reception area was s t a f f e d  by three
f u l l - t i m e  recep t ion i s t s  d u r i n g  the day , and one f u l l - t i m e

receptionist  d u r i n g  the evening . The labora tory  workload in

the evening increased between period X and period Y because
the Pr imary  Care  C l i n i c  becan o p e ra ti n g  d u r i n g  the evening .
The receptionist’ s du t i e s  in period Y consisted of al l  items

l is ted  fo r  period X and , in add i t i on , inc luded  en te r ing  test
request cards in to the AFCLA S sys tem.

During period Y , the answer ing of telephone cal ls  by
the recept ionis t s  i n t e r rup ted , and thus  delayed , the en te r ing
and v e r i f i c a t i o n  of test  reques t s .  A possible solution
would be to designate one recept ionist  to answer telephone
inqui r ies  and also to loca te her some place other than in
the reception a r ea .  There may be other solutions that

should be explored .
The in te rmingl ing of request  cards  accompanying

specimens sent to the laboratory and reques t  cards f o r

pa t ien ts  w a i t i n g  in the recept ion area delays  both
processing of pa t i en t s  in the labora tory  and processing
of st2t tes ts  sent to the laboratory . A possible so lu t ion

to th i s  problem is to separate  the accession area fo r
specimens sent to the c l i n i ca l  l abo ra to ry  f rom tha t  in
the recept ion area for  specimens col lec ted  at  the l abo ra to ry
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and to provide more space for  the f o r m e r .  This should

s i g n i f i c a n t l y  reduce the confusion that now frequently

exis ts  in the reception area of MCWP dur ing  peak workload

periods . Microbiology , al though inconvenient ly  located at
Wr igh t -Pa t t e r son, is one potent ia l  location for  a separate
accession a rea .  Another possible location is the space

occup ied by one of the o f f i c e s  near  the recept ion area . The

receptionist  en ter ing  request cards for  specimens sent to

the c l in ica l  laboratory  could also be the person to answer

telephone ca l l s .

An add i t iona l  par t  of the mod i f i ca t i on  to be considered

for  the recept ionis t  pos i t ions  should be r e c l a s s i f i c a t i o n  of
the posi t ions  to recognize  the new f u n c t i o n s  associated

wi th  rCLA S. This may a l low a higher  job c l a s s i f i c a t i o n,
which would permit  ob ta in ing  and r e t a i n i n g  competent

personnel .
The cost of an add i t iona l  accession area would i nc lude

any one—t ime  cons t ruc t ion  cost , p lus  t he  lease cost of a

Mark Document Reader (MDR ) and termi na l. The bene f i t s
might  include reduced report  t u r n a r o u n d  t i m e  and increased

e f f ec t i venes s  and e f f i c i e n c y  of p e r f o r m a n c e  of the reception

f u n c t i o n . It should not increase pe r sonne l  cost and , in the

long run , may reduce to ta l  personnel  cost .  This  change should
also reduce pa t i en t  w a i t i n g  t ime and may t hus  increase  pa t i en t

sat  i s f a c t i o n .

5. The f l o w  of specimens into and throug h the laboratory
should be reviewed and modif ied,  as necessary.

DISCUSSION : The need for  mu l t i p l e  specimen—access ion areas

in the c l in ica l  laboratory has been discussed in the previous

section on thu receptionist ’s function. The flow of specimens
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through the laboratory was not greatly changed by AFCLA S
since AFCLA S merely automated what had been previously  done
manual ly . I believe that an assessment of the flow of

specimens th rough  the l aboratory would i d e n t i f y  bottlenecks,
which , if removed , could reduce tu rnaround  time s i g n i f i c a n t ly.

Thu s , a stud y is needed to a n a l y z e  pa t i en t  r eg i s t r a t ion ,
test request e n t r y ,  specimen f low , and test resul t  e n t r y  in
order to i d e n t i f y  problems and a l t e r n a t i v e  solut ions.

Part  of this  stud y of specimen processing should include
an ana lys i s  of the problem of ~~~~~~~ The l i t e r a tu re  indicates
that  st a t  turnaround time is a problem in both manual and

automated systems . I believe tha t  a ca re fu l  study of the
process would identif y some changes that could be made that
would help alleviate the problem .

Systems anal ysis of specimen flow is an important issue
for both laboratories using a manual system and ones with

automated support.  It  is possible that , in general , the manual
informat ion  system of most laborator ies  could be improved
s u f f i c i e n t l y  so tha t  the laboratories could delay implement ing a

s tand-alone l abora to ry  MIS un t i l  an in tegrated MIS is avail-
able and operat ional  for  m i l i t a r y  hosp i t a l s.

The cost of conduc t i ng  a systems a n a l y s i s  of the f low

of specimens through the laboratory and the associated
in fo rma t ion  th rough  AFCLAS is r e l a t ive ly  small , whi le  the
dollar  savings of a more e f f i c i e n t  personnel  u t i l i z a t i o n  are
p o t e n t i a l l y  s i g n i f i c a n t. The po t en t i a l  nondo l l a r  b e n e f i t s
for  more rapid  t u r n a r o u n d  time may also be g rea t .

6. C o n s i d e r a t i o n  should  be g iven to ass ign ing  computer

operators  add i t iona l  r e sp o n s i b i l i t i e s .

DISCUSSION : Because of the s ize  and complexi ty  of AFCLA S ,
the computer  room m u s t  be manned 24 hours  a day , 7 days
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a week. According to the manning standards of the Management

Engineering Team , this requires a minimum of five people.

There were , however , eight people assigned dur ing  period Y.
Dur ing that  period , the computer operators were not f u l l y
u t i l i zed; th i s  was , in par t , because of a special s i tua tion
at the Wright-Patterson AFB. A reduction in force for computer

operators in the Air Force Logistics Command (AFLC ) was in
progress , and a number of AFLC operators were temporari ly
assigned to the l abora to ry  at Wr igh t -Pa t t e r son .  Recent
observations indicate that  the s i tua t ion  has s t ab l i zed

and computer operators are more productive and are being
integrated into the operation of the labora tory . The number
assigned has been reduced to six . However , if th is  special
s i tua t ion  had not existed , the computer operators would s t i l l

not have been f u l l y  u t i l i zed. Thus , addi t iona l  assignments
of responsibilities should be considered . For example ,

one of the senior operators should be a programmer and opera tor,

trained to do the ma jo r i t y  of the rout ine computer f i l e
changes .  A second sen ior operator might  be g iven respons ib i l i ty
for  t r a i n i n g  new l abora to ry  techni’ ians in the use of AFCLA S .

Another  pos s ib i l i t y  is to assign computer operators the

task  of answer ing  te lephone i n q u i r i e s  about r e su l t s .  This

would pose the ques t ion  of whether  l abora tory  t e c h n i c i a n s

should be t r a ined  as computer  opera to r s  to s t a f f  the computer
room , or computer opera tors  should be t r a i n e d  s u f f i c i e n t l y

in ma t t e r s  re la ted  to the l abora to ry  t e s t s .  It  is probably

not des i r ab le  to t r a i n  l abo ra to ry  t e c h n i c i a n s  to operate  the
computer .  It may be more e f f e c t i v e  and e f f i c i e n t  to give
computer  opera tors  an overview of l a b o r a t o r y  ope rat ions  so tha t

they  can convey test r e su l t s  dependab ly  over the  te lephone .

In order to make these k inds  of a s s i g n m e n t s  acceptable  to

computer  opera tors , the i r  jobs may need to be redesigna ted
as m e d i c a l  computer  t e c h n i c i a n s  and job d e s c r i p t i o n s  w r i t t e n
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to include both computer and non—computer tasks.

• Assigning additional responsibilities to the computer

• operators would not increase cost and should eventually reduce

cost when one of the receptionist or laboratory technician

positions can be eliminated.

• 7 . Consideration should be given to establishing the position

of AFCLAS Systems Manager.

DISCUSSION : In addition to the number of laboratory o f f i c e r s

authorized to operate the laboratory and required to insure

proper test processix~~, a new full-time position of AFCLAS

Systems Minager should be established to manage the day-to-

day opera tion of AFCLAS , thus centra l iz ing responsibil i ty
with one person~ The duties of the AFCLAS Systems Manager

• would include the following:

• • Managing AFCLAS operations and the computer room staff

• Serving as l iaison wi th  the medical  s t a f f  and wi th
• other hospital s t a f f

• In t eg rat i ng  AFCLAS capabi l i t i es  and operat ion w i t h

• 

•

• 
the hospital operation

• I n t e g r a t i n g  AFCLAS capab i l i t i e s  w i t h  l abo ra to ry
operations

• Supervising all t r a in ing  ac t iv i t ies  related to AFCLAS

• Serving as local contracting officer for vendor—
• supplied changes

The indiv idual  selected as AFCLAS Systems Manager  should
have as many as possible of the fo l lowing  capab i l i t i e s  and
charac te r i s t ics :

• Understanding of laboratory medicin e

• Understanding of laboratory information and specimen
f low through  the hosp i tal  and the l abora to ry
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• Training and experience in computer software

• S p e c i f i c  t r a i n i n g  by the vendor on the AFCLAS
s o f t w a r e  ( received a f t e r  be ing i d e n t i f i e d  fo r  the
pos it ion)

• Training and demonstrated experience as a good
manager  or iented toward human behav io r .

Ser ious  cons ide r a t i on  should be g iven to w het h e r  the person

should be a l abo ra to ry  o f f i c e r  c ro ss - t ra i n ec~ in automated

data  process ing ( A D P )  and management , or a person w i th  p r i m a r y

t r a i n i n g  in ADP and then c ro s s - t r a ined  in l abora to ry  opera t ions
and m a n a g e m e n t .  In order for  AFCLAS to be success fu l , the
AFCLAS Systems Manager  mus t  have a close work ing  r e l a t i o n s h i p

w i t h  the  C h a i r m a n  of Pa tho logy  and the f l e x i b i l i t y  to t ry
d i f f e r e n t  modes of ope ra t ing  the l abora to ry .

The add i t ion  of an ~FCLAS Systems Manager  with the rank
of cap ta in  w i l l  increase costs by about $21 , 000 per year ,

w h i c h  should be at least p a r t i a l l y  o f f s e t  by decreases in

cost due to more e f f e c t i v e  personnel utilization both inside

and outs ide  the laboratory . Add i t i ona l l y ,  there should
be nondo l l a r  b e n e f i t s  of increased acceptance and s a t i s f a c t i o n .

8. The forma t for  pa t ien t  reports,  test  request  cards,  and

test  resul t  cards  should be pretes ted pr ior  to AFCLAS
in s t a l l a t i on .

DISCUSSION : Pa t i en t  reports , test  reques t  cards , and test

result cards should be designed to be acceptable to the user .

There was some phys ic ian  d i s s a t i s f a c t i o n  wi th  pa t i en t  repor ts

in terms of fo rmat , amount of i n f o r m a t i o n  on one page , and
b u l k i n e s s  of the  p a t i e n t  record . Whi le  a l l  phys ic ians  are
not l i k e l y  to agree on any one fo rmat , p re tes t ing  the proposed
form w i t h  a group of phys ic ians  and mak ing  necessary  rev i s ions

would prod~~ce a fo rma t  usable and acceptable to the m a j o r i t y
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of them and also aid in the acceptance of AFCLAS. Similarly,

pretesting the test request cards and result cards would

help create forms acceptable to both c l in ic  and laboratory

staff.

The cost of pretesting all formats and subsequent design

is minimal and might greatly improve acceptance of AFCLAS.

Further , if revised request forms are easier to complete, it

is possible that significant personnel time would be saved.

9. Better vendor support immediately after system acceptance

should be provided.

• DISCUSSION : Shortly after AFCLAS was accepted by the Air

Force , and before AFCLAS was fully operational from a func-

tional point of view , the vendor withdrew software personnel

from the site. It probably is desirable to require the

vendor to provide a systems analyst onsite for several months

after hardware acceptance. If the AFCLAS system acceptance

criteria are modified to include 1 to 3 months of functional

operation (of all software) before acceptance , then a vendor-

supplied systems analyst after acceptance may not be required.

An onsite systems analyst would increase cost at a rate

• specified in the contract for the months the support is provided .

10. Consideration should be given to providing a capability
• for timely modification of AFCLAS software.

DISCUSSION : When a system such as AFCLAS is still in the

developmental phase , it would seem desirable to provide for

timely modification of software such that ea ch site has the
flexi~ i..ity to tailor the system to its needs.

The i~ entified requirement for printing outpatient

reports in ascending terminal digit order (last 4 di gi ts

of the Social Security number) and the requirement for merging
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patient records provide examples of the lack of timely modi-

fication of software. These two requirements were documented

on 30 January 1976 in a memorandum from the AFCLAS User Group

to the Directorate of Medical Plans, Office of the Surgeon

General, but will not be implemented until spring of 1977.

Other requirements for software modification documented in

the same memo have not even been scheduled for implementation.

Two methods are available for implementing software

changes. First, the Air Force could develop a closer work-
ing relationship with the vendor by purchasing software support

on a continuing basis. The vendor should then become involved

with the operations at each test site to develop a feel for their

problems. The cost of providing this software support by

• the vendor is identified in the contract as a cost nor man -

month.

The second method for providing such software support

would be for military or civilian personnel to provide the
• support on a full-time basis. This method of software support

has several problems, such as determining the liability of

the vendor for vendor—supplied software after government

personnel have modified it. The cost of this option cannot

be estimated accurately at this time.

Arguments can be presented for and against both options

of software support, but given the Federal institution

environment of AFCLAS, it probably is desirable to choose the

option of vendor—suprorted software.

After a system has reached the stage of development

where it is to be installed in several facilities as an

operationa l capabi1it~~, it is usual ly desirable to standardize
software and only make changes through a central organization.
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11. Consideration should be given to dropping Cytology from

AFC LAS.

DISCUSSION : A l t h o u g h  the  basic  t ime requ i red  to process
Cytology specimens is essentially the same in both periods

X and Y , addi t iona l  time is required in period V to enter
the requests and results into the AFCLAS system . Dropping

Cytology should save about 100 hours per quarter of laboratory

supervisor time , which is equivalent to approximately $3 ,500

per year.

Any change in the time to file Cytology reports in

Outpatient Medical Records in minima l , and hence , not a

factor in the above analysis. Further , if Cytology is
dropped from the system , the information is then no longer

computer-accessible.

12. Meetings of AFCLAS User Group should be continued.

DISCUSSION : The meetings of the AFCLAS User Group have been

effective in identifying problems , proposing solutions to

problems , suggesting system modifications , and exchang ing

managenent and technical information about the AFC~~ S system .

I recommend that these user meetings be continued .

• The cost is minima l compared with the benefit.

13. Establishment of a Medical Computer Systems Office

should be considered for each site that will receive

several information systems while they are still

developmental systems.

DISCUSSION : The Medical Computer Systems Office at MCWP

significantly contributed to the installation and initial

operation of AFCLAS and MAMS-R by serving as a focal point

for solving problems and by educating hospital personnel

prior to system installation. I believe a similar
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office should be considered for each hospital that will

receive several developmental systems rather than production

prototypes.

The cost of a Medical Computer Systems Office would range

from $50 ,000 to $100 ,000 per year and should be considered
part of development costs.

14. Consideration should be given to realizing more effective

utilization of hardware and computer operators by

utilizing the AFCLAS system for additional functions.

DISCUSSION: Entry and storage of patient demographic data

requires significant personnel time and file storage , and

the same or similar data will be duplicated in most of the

MIS . The f i l e s  of AFCLAS contain  much of the data required

for an inpa t ien t  medical  a d mi n i s t r a t i v e  sys tem.  Also , w i t h
little or no hardware modifications , AFCLAS probably could

support such a system. Imp lementing a second MIS function

on AFCLAS hardware should make the system more cost -

effective . The AFCLAS vendor has a functioning medical

administrative system that is part of the Veterans Admini-

stration clinical laboratory system .

Implementing the inpatient medical administrative system

or any o ther  MIS on the AFCLA$ system would add to system
development costs. The decision to implement an additional

function on the AFCLAS system should he made after investi-

gating the dollar and nondollar benefits and costs.

15. Initial MIS design should consider impact on overall

hospital operation.

DISCUSSION: The major objective of AFCLAS was “ ...to assist

in the operation of clinical laboratories and to improve

manaaement of these facilities. ” I recommend that in design-

ing fu ture medical information systems , a more comprehensive

344



• ~~~~~- --- • ~~~~~
• 

~~~
•

perspective be taken in order to consider the total needs of

the hospital and the impact of a stand-alone system on

hospital operation as a whole. To achieve this goal , a

higher percentage of developmental fund s should be committed

to the design phase of the project.

If costs are to be controlled , special emphasis should

be placed on the development of realistic system requirements

and on dropping items that are unnecessary. Also , require-
ments should be matched carefully with existing and developing

technology . •

It cannot be concluded that all of the recent software

modifications for AFCLAS would have been unnecessary if the

design procedure discussed above had been followed , but 1 9
believe that at least some of them would have.

Overall development cost may be increased but cost of

modification s during the contracting phase and subsequent to

ini t ia l  implementat ion should be significantly reduced .

16. I n f o r m a t i o n  systems, such as AFCLAS, should be t rea ted
as research and development systems in the development

phase.

DI SCUSSION : AFCLAS was purchased and man aged as if it were
a turnkey system with standard components. In reality , AFCLAS
was a developmental system because the vendor had to modify

the software to meet Air Force requirements. Also , it was

the first clinical laboratory system to include a comprehensive

operational Microbiology software package.

Developmental systems usually require special management

and additional personnel. Until AF CLAS is developed to the
point where it becomes an operational system , it shou ld

receive the special attention typically accorded a research

and development system. This would , of course , entail

additional costs in the development phase .
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17. Period Y data collection should be scheduled as long as

feasible after an information system such as AFCLAS

becomes operationa l, considering the risk of additional

i n t e r v e n i n g  f a c t o r s .

DISCUSSION : As p r e v i o u s ly discussed , the  phenomenon of

resistance to innovation , called •~~:~~~~~~ :~~:‘~~~~~ :~~~, is well

documented in the sociological literature. This experience

suggests that the physicians ’ and nurses ’ acceptance

of and enthusiasm for AFCLAS will increase for at least

several years after the system becomes operational. The

Battelle study of the Technicon Medical Information System

at El Camino Hospi tal found that phys ic ian  acceptance of the
system continued to increase for over 2 years after the

system was operational.

While costs may or may not significantly decrease from

those that would be observed in a shorter time period , staff

acceptance of and satisfaction with the system should improve

significantly and other qualitative benefits may also accrue .

On the other hand , the longer the time between data collection

periods , the more opportun ity wi l l  exist  for  the occurrence of
i n t e rven ing  f a c t o r s ;  thus  a t r adeo f f  ex i s t s  over t ime between
increased s t a f f  sat is fac tion and increased unce r t a in ty  in
attribution of causes of the eff~ rts observed in the

eva lua t ion .

18. AFCLAS provides a potential research data base.

DISCUSSI ON : AFC LAS is a sta r t  toward co l lec t ing  r e l i ab le
medical data for research studies. Consistent workload

information collected over  a per iod  of years  is u s e f u l  a t
bo th the local  ~nd headquarters levels for resource allocation

s t u d i e s .  Labor t u r y  test  o r d e r i n q  p~•t t e r n s  by p h y s i c i a n s  or

by p h y s i c i a n  s p e c i a l t y  may be u s e f u l  f o r  s t u d y i n g  resource

util iza ti r~ ~ t t he headq ua r t e r s  lev~ 1 and for  hospi tal
manaqorien dt the 1 cal lcvel
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C. Hardware Items

1. Consider substituting video terminals for Model 300

KSR terminals on the wards and in the clinics, and
• installing additional video terminals on all wards

and most clinics to evaluate their  usefulness.

DISCUSSION : Based upon interviews at the USAF Medical Center ,
Wright-Patterson AFB , physicians would like more terminals

with faster response times located on the wards or in the

clinics , while nurses would prefer quieter terminals. Both

these needs could be met by video terminals or by higher
• speed , preferably quieter printers. Further , it is not clear

that physicians require a printed report in response to

• requests entered on terminals on the wards or clinics .

Video terminals are most flexible and should be considered
for a one—to—one replacement for all terminals on the wards or

clinics. However , it may be desirable to leave printers in

the Emergency Room and the Intensive Care Unit; in this case ,
the higher-speed Model 1200 KSRs should be substituted for

the low—speed Model 300 K SRs .

Based on the June invoice for the AFCLAS system at Malcolm

Grow Medical Center , hardware rental will decrease by $1,456
per year for each Model 300 KSR replaced by a video terminal,

and the rental will be increased by $151 per year for each

Model 300 KSR replaced by a Model 1200 KSR.

Since physicians expressed interest in more terminals , it

may be desirable to install video terminals on all wards and
in most clinics as an experiment to evaluate their usefulness

In addition to information retrieval , video terminals could
be used for directly requesting laboratory tests——after

appropriate software modification. The usefulness of di~ .~ct

ordering of laboratory tests via video terminals has not been

proven but it is a concept worthy of furthe r testing. For
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each video terminal added to the AECLAS system , hardware

renta l  costs wi l l  increase by $1 , 114 per year .

If video terminals are installed , then the AFCLAS soft-

ware should be modified to monitor terminal usage and to assess

frequency of use and the appropriateness of the category of

personnel using the terminal . Fur ther , if AFCLAS is modif ied

to allow for direct ordering of tests via video terminals ,

then the AFCLAS sof tware  should be f u r t h e r  m o d i f i e d  to count

the number of tests requested via the video terminals. This

software would increase cost but informa tion gained should
be useful for research.

It is possible that the video terminals for AFCLAS could

service more than one MIS in the future if the appropriate

communications interface is used . Moreover , if future MIS

are designed to use compatible dat~i, the interface problem

is greatly s impl i f ied. Sharing video terminals  among several
MIS would d i s t r ibu te  the cost of t e r m i n a l s  and provide for
user convenience. However , until add itional MIS are intro-

duced , increasing the number of te rminals  would clearly
increase th o  onerating costs of AFCLAS

2. Consider developing an automated front end for AFCLAS

tha t  would be compatible with  other  Tn —Serv ice  Medical

I n f o r m a t i o n  System ( TRIMIS )  systems and provide for rapid

and convenien t  en t ry  of d e m o g r a p h i c  da t a  and test  r e s u l t s .

DISCUSSION : The cu r r en t  procedure for  e n tcr i n q  test  requests

and pa t ien t  demographic data is cumbersome and tim e consuminc .

~1ark-sense test request cards , admit  ca rds , and pa t i en t
regi c ration cards mus t be f i l l e d  ou t and then entered in to
the AFCLAS system in the reception area. Several options

for automating the f ron t  end of AFCLAS are a v a i l a b l e.  (As
used in this paper , the front end of AFCLAS includes equipment
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and procedures for  en ter i r.q into AFCLAS pa t ien t  d e m o g r anh i c

data and test requestc~ . The app ropr ia te choice is too complex
an issue , invo lv ing  compa t ib i l i t y  wi th  other T R I M I S  sys t ems ,
to be addressed in th is  paper , hu t  it is a press ing issue
that deserves thorough analysis and careful consideration.

Some of the addi t ional  hardware costs wi l l  be o f f s e t

by saving s in manpower. Other benefits will be of a non—

dollar  na ture .

3. Consider modifying the label printer to eliminate wasted

labels.

DISCUSSION : During period Y , 43 percent of labels were

wasted because of the poor cons t ruc t ion  of the label p r i n t e r .
To reduce this  waste , the vendor has proposed using a
d i f f e r e n t  label design , hut this  wi l l  increase p r i n t i n g  time
since the number of lines printed is doubled . This is a poor
in te r im solut ion which  does not rec t i f y the problem.  I have

seen at  least one acceptable label p r in t e r  in opera t ion  at a
pr iva te  hosp i t a l .  Use of such an improved p r in t e r  would

increise costs somewhat . It may be more cost-effective to

was tc scmc labels than to purchase an irnn roved printer.

4. Consider obtainin~j online differential terminals

(counting stations) -

D I SCU S S I f l N S :  I n period Y , t e c h n i c i a n s  p e r f o r m e d  d i f f e r e n t i a l s
by countinq the cells with the aid of a mechanical counter ,

recorded  the r e s u l t s  on a m a r k — s e n s e  card , e: tered the  c ar J ~
i n n  the  cor:, it er , and then v e r i f i e d  t h e  r e s u l t s  on the vi deo
termin al (CET) . A keyboard with a small CRT could be connected

o n l i n e  t o  •\FCLAS , such that the keyboard is used in place of
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immediate  ver i fi c~it~ nn . In &ddition to reducing technician

time for  proces si n q di ffL~rertia Is , th is te’~~inal would
have the added benefit of derreasinq turnaround time for

s~o - differentials Un facilit .itino immediate verification of

resul ts .
The cost of these terminals may be completely offset by

a red uction in the p e r son n e l  time requ ired to perform the
count ma nual l y .

5. Consider purchasing decollating and bursting equi pment
for the computer room.

DISCUSSION : Equipment to decolla te  and burs t  the pat ient
repor ts would mechanical ly separate the two copies of the
repor t , then remove the edges , and finally separate the

sheets into two stacks of repor ts ready for filing .
Equipmen t to decolla te and burst  AFCLAS patient  repor ts

would cost about $3 ,00 0 and save personnel time in the
Outpatient Medical Records Department , valued at $3 ,000 to

$4,000 per year. Computer room personnel have time to

opera te th i s  equ ipmen t at no add i t iona l  cost.

D. Software Items

• Since many of the f o l l o w i n g  items will be corrected by
contract m o d i f i c ation P0014 , or have prev iously been documen ted

in the repor ts of the User Group meeti ngs , the sugges t ions

to be considered f or sof tware improvements are l isted
wi tho ut discussion :

• Provide capability fo r ou tpat ien t repor ts to be
ordered by termin al d igi t Social  Securi ty number .

• Provide capability for inpatient reports to be

ordered by ascend in g hosp ital ID number.

• Provide capabili ty for  t echnic ians  to bu i ld  their
own accession list.
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• Merge data from two data files with the same name

and different Social Security number .

• Develop software to search the files to identify

peon le  who are in the f i l e  under two Social Secur i ty
numbers and the same name .

• Mc ~ify software so tha t a patien t can have an active
innitient and outpatient file.

• Continue to improve the operating system so that the

time for offline end—of—day processing is decreased .

• Modify the software so that when entering a command

thro ugh the terminal  in a ward or clin ic , there is a
response message indicat ing that  the command was
accepted .

• The tests results calculation package , as defined for off-

line tests (e.g., crea t ine  clearance, estrogen
calculations)  was not f unct ional  and hence no t used
during period Y. It may be more cost-effective to

drop th is  sof tware requiremen t and provide the techn icians
with a simple hand ca lcu la tor  havin g several memory
locations or with a programmable calculator .

• Improve the error messages for identifying the problem

that causes the system to reject a test request or a

patient registration card .

• Investigate the tradeoffs of having AFCLAS provide on-

line verif ication of name and Social Security number

aga ins t data stored in the f i l e s .
• Modify software so that all labels ( fo r  both i~~ at.~ and

rout ine tests) are pr in ted  on the l ine pr in ter in
th e computer room , sorted by ward , for  morni ng
nenipuncture rounds.

• Req’:ire the system to provide more information useful

for evaluating the effectiveness of AFCLAS .
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• Revise test request forms and modify software to read

them .

• Develop software to retrieve information from archival

data tapes .  (This  could lead to s torage of test results

onl ine  fo r  a shorter  period of time , thus reducing the

amount of required disk s torage wi th  a subsequent
reduction in hardware r e n t a l . )

• Develop so f tware  for  co l l ec t ing  s t a t i s t i c s  on s t a t
test turnaround time so that this important parameter

can be easily monitored .

All of these modifications will requ ire a one—time cost

for software modifications. Some will lead to a cost savings ,

such as the first item , which will reduce personnel costs in

the Outpatient  Medical Records Departmen t by $3 ,000 to $4,000

per year . Some items will not reduce cost but will lead to

improved system operation and nondollar benefits. The cost

of these software modifications may greatly exceed the

dollar benef i ts , but because of user satisfaction considerations
they may be necessary if the development of AFCLAS is to be

continued .

If AFCLAS data could be merged with diagnostic infor-

mation from the Clinical  Reco rd Summary Tapes , then a large

number of studies could be undertaken to investigate labora-

tory test e f f e c tiveness , u t i l i z a t i o n, r e l i ab i l i t y, and f a l s e
positive and false negative rates.

I believe these research studies could u l t imate ly improve
the effectiveness and economy of the clinical laboratory and

the delivery of health care. However , estimating the extent

of such improvements in advance would be virtually impossible.
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