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I

I. INTRODUCTION

The purpose of this report is to present a plan for

evaluating the impact of the Air Force Clinical Laboratory

Automation System (AFCLAS) on the operation and management

of the clinical laboratory and on users and beneficiaries

of laboratory results outside the clinical laboratory.

This plan is called an evaluation plan . The results of the

evaluation are intended to aid those who must decide whether

the AFCLAS system should be terminated , continued where
already installed, or introduced at other Air Force medical
centers. The results should also provide a basis for

recommending changes that could enhance the operation of

AFCLAS . The plan calls for evaluation of changes in the

laboratory that result from the introduction of AFCLAS .

Thus , two periods of data collection are planned : Period X,

prior to installation of AFCLAS , and Period Y , a f t e r  AFCLAS
is operational. Minor modifications to the data collection

procedures will have to be made before Period Y, based on
the actual operation of AFCLAS .

AFCLAS is an automated data processing and management

system that the Air Force is installing in the clinical

laboratories at two test sites , both of which are Air Force

hospitals:

• USAF Medical Center , Wright-Patterson AFB , Ohio

• Malcolm Grow USAF Medical Center at Andrews AFB,

Washington , D.C.

The immediate goal of AFCLAS is to improve the operation

and management of the clinical laboratory and thus ultimately

to enhance the laboratory ’s contribution to quality patient

care and to the patient’s health status. It is anticipated

that the following improvements will result from the intro—

duction of AFCLAS :

1 
?RECEDt)L~ PAGE BL&N~ç.N0~ FII J4?~ 

—- ~~~~~-.~--.~~~~
-
~~

-- . ---- - . - - 
~~~~~~~~~~~ .—-

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



• Shorter laboratory report turnaround time

• Increased laboratory staff productivity

• Improved accuracy, format , and content in reports

of laboratory results

• Improved capability for evaluating laboratory

per formance

• Easier and more rapid access to laboratory records.

AFCLAS provides for accomplishing these objectives by:

• Maintaining for the individual patient internal data

files that are rapidly accessible for data entry

and retrieval

• Providing online monitoring of continuous flow

laboratory instruments

• Automating clerical tasks such as preparation of

worksheets and specimen collection lists

• Screening all test results and flagging those out-

side normal limits and those exceeding specified

technical limits (e.g., incompatible with life)

• Providing daily reports and cumulative patient

reports at regular intervals and current test

result information on demand at I/O devices

• Automatically printing results for stat (emergency)

orders as soon as they are entered and verified

• Providing quality control tools such as statistical

analyses and monitoring of the results of tests on\
quality control specimens.

While AFCLAS will have little or no effect on the tech-

nical method s and procedures used by technicians in conducting

the laboratory determinations , the improvements listed should

contribute to improved quality of the analytical output. In

2



addition to providing better tools for quality assessment ,

AFCLAS should make more of the technician ’s time available

for technical (as opposed to clerical) tasks. The reduction

in clerical tasks should also make laboratory results less

vulnerable to human error in computation , recording , and

transcription because more time is available to conduc t the

tests and check results.

Another important objective of AFCLAS is that its

operation and effects be acceptable to the persons upon whom

they impinge. In the case of laboratory staff , acceptance is

a prerequisite to any of the improvements listed. Outside

the laboratory , personnel affected are physicians and staffs

of outpatient clinics, nursing uni ts, and the medical records
department. In these areas, the impact of AFCLAS will be

manifested through the laboratory reports. New laboratory

report forms should change the time required for filing the

reports in outpatient records and in inpatient charts. Most

important, the accuracy, usability , and timeliness of reports

sent to physicians should be affected. Patients will be

affected through the service they receive from the laboratory.

This includes waiting time, the attitudes of laboratory staff

members, and availability of their laboratory results when

needed by a physician.

The technical aspects of AFCLAS are defined in the RFP
performance specifications and in the subsequent contract

with Honeywell , Inc. These technical aspects of AFCLAS will

have been evaluated prior to acceptance of the system by the

Air Force. Therefore , it is assumed that when data are being

collected under this plan following introduction of AFCLAS ,

AFCLAS will be operating in complete compliance with the RFP

specifications and with the terms of the contract.

3
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This evaluation plan provides for evaluating AFCLAS by:

(1) investigating statistically some of the changes that are

hypothesized effects of AFCLAS ; (2) studying changes in

personnel time required to perform functions that AFCLAS

supports; (3) estimating dollar benefits and costs of intro-

ducing AFCLAS; and (4) surveying the acceptance of and satis-

faction with AFCLAS by personnel inside and outside the

laboratory and by patients. Effects of AFCLAS to be investi-

gated in special detail include changes in completeness of

the medical record , timeliness of laboratory reports , tele-

phone calls to the laboratory, errors in arriving outpatient

request slips , and service time at the reception desk.

The dollar benefits and costs analysis will estimate the

net dollar cost of introducing AFCLAS , including costs

associated with changes effected by AFCLAS inside and outside

the laboratory and the cost of AFCLAS itself. Since not all

of the changes anticipated can be quantified in dollar s, a

positive net cost, if found , must be considered as the price

of benefits that are not quantified in dollars . The dollar

benefits and costs analysis will be based on data collected

at each test site before and after installation of AFCLAS .

The acceptance and satisfaction analysis will compare

the prior receptiveness and actual response to AFCLAS of the

laboratory staff , physicians , hospital support staff , and

patients. The measures of acceptance and satisfaction will be

scores derived from responses to questionnaires. Acceptance

and satisfaction might be expected to affect such factors as

personnel performance and personnel turnover. These factors

in turn will affect dollar benefits and costs. Personnel

performance will be reflected to a limited extent by the time

to perform clerical tasks and tasks related to AFCLAS . How-
ever , no attempt will be made to measure the effect of AFCLAS

4
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on turnover because the period planned for the evaluation is

too short to permit significant changes to occur .

Evaluation of AFCLAS will require that data on laboratory

operations be collected before and after AFCLAS is installed

and in such a manner as to minimize interference with those
and other facility operations . Therefore , wherever possible ,
data. routinely generated will be used .

The evaluation plan is designed to reflect actual changes

in the laboratory as accurately as possible subject to the
limitations imposed by the situation in which the data must

be collected . Some of the factors that could cause the data

collected to give an inaccurate representation of the true
laboratory situation are:

• Seasonal variation in number and distribution of

laboratory requests

• Short—term variation in number and distribution of

laboratory requests

• Effects of administrative operation and technical
changes

• Effects of outside observers on laboratory and

hospital operations

• Limited manpower available for data collection.

These problems were considered when designing the study
and the evaluation plan attempts to minimize their effect

through a careful study design and normalization of results

for changes not introduced by AFCLAS .

Section II discusses the hypotheses to be investigated
and Section III describes, in general terms , the data to be

collected and several assumptions fundamental to the evalua-

ation. An overview of the analysis is presented in Section IV.
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Section V outlines an approach to estimating the effects of

introducing AFCLAS in facilities other than the test sites.

A brief summary of the main sections of the evaluation plan

is given in Section VI. Appendix A contains the definitions

of terms used in the plan. Appendix B is a data collection

handbook describing the details of data collection . A dis-

cussion of the survey schedules (or questionnaires) and

copies of the Period Y version of the questionnaires are con-

tained in Appendix C. In December 1974 a pretest of the

evaluation plan was conducted at an Air Force hospital similar

in size and services to the two test sites. The procedures

used for that pretest are described in a 12 December 1974

paper entitled Pretest for Evaluation Plan for the Air Force

Clinical Laboratory Automation System (AFCLAS ). This paper

is included as Appendix D to this evaluation plan.

6
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II. HYPOTHESES TO BE INVESTIGATED

Study of the obiectives and operational specifications

for AFCLAS , review of relevant literature , and observation of

the manual information systems in the clinical laboratories

at Malcolm Grow Medical Center and Wright—Patterson Medical

Center led to identification of various planned and potential

impacts of introducing AFCLAS in place of the existing infor-
mation system. The anticipated importance of each impact ,

the possibility of measuring it , and the feasibility of

collecting data to study the impact were considered . As a

result, 58 hypotheses were defined for use in the evaluation.

These hypotheses concern the effects of AFCLAS , including

effects specifically planned in the Request for Proposals (RFP),

on users inside and outside the laboratory and on patients.

The term “hypotheses ” used here does not imply that statistical

hypothesis testing will be applied in each case. However , when-

ever appropriate , validity of the hypotheses will be tested

using standard statistical techniques. The hypotheses are in-

tended primarily to serve as a guide for data collection and

analysis.

The data required to study the hypothesized effects will

be explained in more detail in Section III and in Appendix B

on data collection. Data are needed from each test site for

two data collection periods (a total of four data collection

efforts), one before AFCLAS is installed (Period X) and one

after AFCLAS is in operation (Period Y). The two sets of

data from each test site will be used to identify and quantify

changes that occur between the two data collection periods.

Generally, data to be collected must be identified , and all

preparations for collection must be accomplished in advance

of Period X. Data to be collected on new tasks generated

by AFCLAS are an exception , since no data concerning 
them7



will exist during Period X. These tasks can be identified

and hypotheses concerning their effects can be incorporated

in the evaluation plan after AFCLAS is installed but before

Period Y begins . To preserve the c ’:jectivity and validity

of the study, all hypotheses should be included in the

analysis, and no new hypotheses should be added after the

start of Period Y data collection.

* tThe hypotheses to be investigated are:

1. Time spent producing administrative reports will

change , for an equal number and ~istribution of

test requests.

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 distri-

bution of test requests and an equal number of tele-

phone lines and personnel at the central site .

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.

4. Time spent on the telephone for inquiries to the

laboratory by personnel both inside and outside the

* See Appendix A for definitions of terms.

t Accepting an hypothesis as stated above is equivalent
to rejecting the null hypothesis if the hypothesis was
worded in standard statistical terminology.

~ There is a total of 57 hypotheses. The list contains 58
items because hypothesis #36 was dropped prior to the
start of Period X data collection.8



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.

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.

6. Time required for filing laboratory clinical forms

in laboratory files will change , for an equal number

and distribution of test requests.

7. Time required to file laboratory reports in out-

patient medical records will change , for an equal

number and distribution of test requests.

8. Time required to file laboratory reports at the

nursing stations will change , for an equal number

and distribution of test requests.

9. Time required for preparing laboratory clinical

forms will change , for an equal number and distri-

bution of test requests.

10. Time spent compiling College of American Pathologists

(CAP) standard workload figures will change , for an

equal number and distribution of test requests.

11. Time required for labeling specimens will change ,

for an equal number and distribution of test requests.

12. Time required for preparing lists for specimen

collection will change , for an equal number and

distribution of test requests.

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.

9
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14. Time required for recordi:iq results of tests that

will be offline with AFCLAS will change , for an

eqtal number and distribution of test requests.

15. Time required for entering laboratory requests by

mark sense card will change , for an equal number

and distribution of test requests.

16. Time required for keyboard entry of patient name and

identificatLc~-i at the laboratory recepti~n desk will

change , for an equal number and distribution of test

requests.

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.

18. Time required for entering laboratory test results

by mark sense card will change , foL an equal number

and distribution of test requests.

19. Time required for keyboard entry of free-text

laboratory test results will change , for an equal

number and distribution of test requests.

20. Time required for supervisor ’s review and certifi-

cation of results and worksheets will change , for

an equal number and distribution of test requests.

21. Time required for technician ’s review and certification

of results and worksheets will change , for an equal

number and distribution of test requests.

22. Time spent on statistical analysis for quality control

will change , for an equal number and distribution of

test requests.

10



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.

24. The kinds of statistical analyses of quality control

sample results will change , for an equal number and

distribution of test requests.

25. The number and kinds of statistical analyses of

patient results by population will change , for an
equal number and distribution of test requests.

26. The time required for statistical analyses of patient

results by population will change, for an equal number

and distr i bution of test requ~’sts.

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.

28. Time spent on operation of the computer by the labora-
*tory staff will change.

29. Kinc~ and numbers of laboratory clinical forms used

will change, for an equal number and distribution of
test requests.

30. Kinds and numbers of tests sent out to other labora-

tories for processing will change , for  an equal number
and distribution of test requests.

31. Kinds and numbers of tests sent to the laboratory

being studied by other laboratories will change ,

* Time spent by laboratory personnel in computer operation
does not include functions performed at remote terminals
or input devices which are covered by other hypotheses ;
add it ional personnel added to the labora tory sta f f  specifi-
cally to operate the AFCLAS system will be included as a
cost of introducing AFCLAS ,

11
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for an equal number and distribution of test requests

at the laboratories sending the test requests.

32. The number of stat requests will change , for an equal
number and distribution of test requests.

33. Time that laboratory staff members work in addition

to normal duty hour s wi ll change, f or an equa l number
and distribution of test requests, and an equal number
of laboratory staff.

34. Usability of laboratory reports to physicians will

change.

35. Time to provide patient service at the laboratory

reception desk will change, for an equal number and
distribution of test requests.

36. (This hypothesis was dropped prior to Period X.)

37 . Time the patient spend s at the laboratory will change ,
for an equal number and distr ibution of test requests.

38. Patient sat isfact ion with the laboratory will  change .

39. Physician acceptance of the laboratory will change.

40. Laboratory staff satisfaction will change.

41. Admissions and Dispositions Department staff

acceptance of the laboratory will change.

42. Medical Records Department staff acceptance of the

laboratory will change.

43. Registered nurses’ acceptance of the laboratory will
change.

44. The number of transcription errors will change, for
an equal number and distribution of test requests.

12
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45. Completeness of the medical record will change.

46. Turnaround time will change , for an equal number and

distribution of test requests.

47. Quality of patient care will change.

48. Numbers and kinds of reports produced will change.

49. Numbers and kinds of tests requested by physicians
for outpatients will change, for an equal number of

outpatient visits , for the same distribution of

utilization by outpatient departments.

50, Numbers and kind s 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.

51. Time required to complete laboratory test request

slips outside the laboratory will change , for an

equal number and distribution of test requests.

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.

53. Time required by supervisors (laboratory officers)

to respond to inquir ies, complaints , 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.

54. Time between distribution and filing of laboratory

reports will change.

55. Time required for completing cumulative laboratory
reports (equivalent to flow sheets of laboratory

resul ts) will change .

13
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0
56. Time required to report stat results by telephone

w i l l  change , fo r  an equal number and d is t r ibut ion
of test requests.

57. Time required for preparing a list for the laboral-ory

• of admissions , interward transfers , and discharges
• will change , for an equal number and distribution of

test requests.

58. Time required for reviewing new AFCLAS—generated

reports will change, for an equal number and distri-

bution of test requests.

A number of potential e f f ec t s  of AFCLAS that have been
identified are not included in the above hypotheses. Thus,

they are not specifically addressed by the data collection
and analyses. They are excluded for one or more of the

following reasons:

• The estimated magnitude of the change was small.

• The change could not be defined precisely .

• The data collection would unduly disrupt  laboratory
or hospital operation .

• Data collection would be too expensive for the

information gained.

The potential changes not specifically included are listed
below :

1. The time laboratory personnel spend walking

2. Time spent by technicians to begin online data
collection each morning and af ter each interrupt ion
of computer operation

3. The time lost with AFCLAS in correcting improperly
completed mark- sense request forms and improperly
marked test results and time lost in reentering the

14



corrected cards (If preliminary observation , after

AFCLAS is installed but before Period Y , shows that
this time is significant , the hypothesis can be

added and l i s ted .)

4 . Time spent in main ta in ing  backup system proficiency

5 . A chang e in the laboratory s t a f f ’ s average ski l l
level

6. A change in the number of tests that are repeated

because of errors in the laboratory

7 . A change in the number of physician requests for
repeat tests

8. A change in accuracy of test performance (as con-
trasted wi th accuracy in transcription of results)

9. A decrease in the number of reports going to physicians

with results that are inconsistent with patient life

10. Changes in time spent in quality control other than

time spent on calculations

ll~ A change in the number of improperly completed
inpatient request slips

12. A change in the number of physician wa lk—in  inquir ies
to the laboratory

13, A change in the utility of administrative and quality
control reports

14. A change in the number and kind of quality control

reports

15. A change in the technician time involved in returning

the laboratory to computer support when AFCLAS goes

down (Actual time spent operating the AFCLAS computer

is included in an hypothesis.)

15



III. DATA COLLECTION AND ASSUMPTIONS

This section describes in general terms the data collection

effort required to implement the evaluation plan as well as

several assumptions especially fundamental to the evaluation .
The s p e c i f i c  data  to be collected , methods for estimating
sample sizes , and methods for collecting the data are con-

tained in Appendix B , Data Collection Handbook.

The evaluation plan requires that data be collected before

AFCLAS is installed and again after it is fully opera’~ onal to

ir~~estigate the hypotheses listed in Section II. Ideally,

Period Y, the data collection period after AFCLAS is imple-

mented , should not begin until well after AFCLA S becomes

operational and is functioning properly to support the labora-

tories (considering the risk of intervening factors*) because

of SlOW user acceptance. This phenomenon of resistance to

innovation or change , called ~‘ultura l lag , is well documented

in the sociological literature . This suggests that acceptance ,

satisfaction , and enthusiasm for AFCLAS would increase for

at least several years after the system becomes operational.

The Battelle study of the Technicon Medical Information

System at El Camino Hospital in California found that physician

acceptance of the system continued to increase for over 2 years

after the system was operational. Assuming that AFCLAS becomes

operational in 3 to 5 months after the end of Period X , then
the data collection for Period Y might start 6 months after

operation , which would be 1 calendar year following the begin-

ning of Period X, in order to minimize seasonal variations.

However , it has been decided by the Directorate of Medical

Plans and Resources , Office of the Surgeon General , Headquar ters
United States Air Force , that Period Y will begin 3 months

* See Appendix A.
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after acceptance of AFCLAS~, Three months is the minimum time

acceptable to allow the laboratory to make the transition to

smooth automated operation. The periods of data collection

will be 4 weeks for most data items and several months for a

few data items. The length of the actual data collection

period is determined by the required sample size and physical

limitations of sampling .

The time specified for Period X data collection should

be selected after considering the following factors , which

will influence data collection or analysis:

• Any changes in laboratory operations implemented

before or during Period X in anticipation of AFCLAS

will reduce the validity of the study.

• Efficiency of operation varies with workload (busy

or slow month). During summer months, laboratory
workload is traditionally low, and there are many

military transfers.

• Short—term perturbations in laboratory operation

(e.g., during flu season or over Christmas and

New Year holidays) will influence the study.

The following list of general tasks for the data collectors

provides an overview of the data collection effort:

• Gathering workload data routinely compiled by

laboratory technicians

• Counting items in laboratory files , logs , etc.

• Performing time studies of laboratory tasks

• Observing laboratory activities during sampling

periods

• Sampling records and reports

• Administering questionnaires

18



• Conducting interviews

• Gathering cost data fror’~ the finance department.

Genera l ly ,  specification of the data items and the
collection methods (see Appendix B) was guided by the hypo-

theses and the associated analyses. These are discussed in

Sections II and IV , respectively. In addition , in format ion
is needed to assess the e f f e c t s  of in tervening factors, and
that information cannot be completely specified in advance.

Some data items associated with the hypotheses will be useful

in studying intervening factors , and the following items are
included spec i f ica l ly  for  that  purpose :

• The number of tests per day , by kind of test,

received from any facilities other than out-

patient clinics and dispensaries that routinely

send laboratory specimens to the clinical

laboratory for analysis in Periods X and Y.

• Significant changes in the laboratory equipment

configuration (with the exception of AFCLAS

hardware) from the beginning of Period X

through the end of Period Y.

• Changes in administrative policy from the

beginning of Period X through the end of

Period Y, regardless of source, that affect

kind s and volume of tests performed , infor-

mation handling workload , utilization of

expendables , or any other factors being

assessed in the evaluation.

In response to a request for cooperation from the Office

of the Surgeon General , the Directorate of Manpower and

Organization , Deputy Chief of Staff Programs and Resources

(AF/PRM ) assigned members of the Management Engineering
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Team (NET) to collect data for the evaluation of AFCLAS as

described in Appendix B The MET is a group of officers and

noncommissioned officers (NCO5) trained in industrial

en ;ir1i ~i~rinq t.~I ’hn iques. Their primary task is to support base

level functional managers with studies of manpower related

probler~s. They also participate in establishing and main-

t a i n i n g  m a n nin l -J standards  for  diverse work centers  and
f unc tions . The base level MET can also provide mana gemen t
consultant support to functional managers. In this capacity ,

they exercise a wide range of investigative and analytical

t : ’hniques in addressing various management problems .

The data collection activities have been designed to

interfere minimally with personnel at the medical facility .
However , cooperation and some participation is needed in

conjunction with the tasks of the MET data collectors.

Appendix B contains lists of the data collection activities

that require assistance from laboratory personnel and of those

that require the assistance of other facility personnel.

Assistance of laboratory personnel includes distributing forms
to a sample o~ patients , completing a questionnaire , and pro-
viding daily workload records to the data collectors. Tasks

for personnel outside the laboratory include completing

questionnaires and providing certain workload information.

One task requested of laboratory officers should be

mentioned separately. That task is to identify changes ,
occurring between Periods X and Y , that are not specifically
associated with AFCLAS , and any other intervening factors that
could potentially affect the results of the evaluation. This
is particularly important since the data collection team will
not be onsite during the interval between Periods X and Y.

The 58 hypotheses that served to guide the study, the
methods of analyses, and the methods of data collection , all
imply several assumptions. The most fundamental assumptions
are as follows:
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• Changes identified by the hypotheses are

effects o~ implementing AFCLAS.

• The hypothesized changes account for the most

significant changes due to AFCLAS .

• The case mix of inpatients seeking help

remains constant.

• The proportion of each beneficiary class for

both inpatients and outpatients remains

constant.

*
• The values of several variables that are

affected by workload vary directly with the
volume of tests requested.

• The “Hawthorne Effect I~
t operates during both

Period X and Period Y , and the net impact of
the Hawthorne Effect on differences between

Period X and Period Y is zero.

• During Period Y, AFCLAS operates in compliance

with the RFP specifications and terms of the

contract.

• The unit times for the tasks time studied remain
constant over small changes in workload .

• The unit times for the tasks time studied remain

constant over small changes in staffing levels.

* This assumption was made when adjusting the following
variables for the change in workload between Period X
and Period Y: number of old request slips , lines on
worksheets , and inquiry phone calls.

t Working extra hard because of the feeling of participating
in something new and special has come to be known as the
‘Hawthorne Effect’” (Reference 1).
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IV. ANALYSIS

The previous sections and associated appendices list 58

changes as hypothesized effects of AFCLAS to be evaluated ,
and identify the data to be collected before and after the

system is installed. This section describes the analyses of

that data that will be performed in carrying out the evaluation.
Three main kinds of analyses are planned :

• Statistical studies of selected hypothesized

changes

• Calculation of a net cost of AFCLAS using system

costs and the impacts that can be quantified in
dollars

• Evaluation of survey questionnaire responses.

Separate statistical studies will be made of anticipated

changes in:

• Percentage of laboratory reports filed in the out-
patient medical record

• Percentage of laboratory reports filed in the

inpatient medical record

• Percentage of outpatient request slips arriving

at the reception desk with one or more serious

errors

• Duration of inquiry phone calls

• Frequency of inquiry phone calls

• Patient time in clinical laboratory for spec imen
collection

• Patient service time at the reception desk
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• Turnaround time for routine laboratory reports

• Turnaround time for stat laboratory reports.

All changes with which a dollar benefit or cost can be

associated will be included in the analysis of dollar benefits

and costs except those that require prohibitive data collection

ef fort.

Responses to survey questionnaires will be used to study

the acceptance of AFCLAS by the several categories of per-
sonnel affected by it, as well as to investigate their satis-

faction with the system ’s performance. The responses will

also provide information for evaluating possible effects on

patient care and on the usefulness and timeliness of the

laboratory reports that are provided .

Some effects of the system will not be evaluated in these

studies. Some of them have been specifically excluded as

explained in Section II. The proposed studies consider a wide

range of expected impacts and should also reveal any signifi-

cant ones overlooked .

The proposed analysis is described in the following sub-

sections.

A. Accuracy and Completeness of Records , Requests , and Reports

1. Completeness of the Medical Record

A patient ’s medical record is not complete with respect

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

contains a report of all tests completed for him . Medical

record completeness is therefore defined for the evaluation as

the percentage of completed laboratory reports that are filed

in the medical record after a specified period of time. A

possible benefit of AFCLAS will be to increase medical record

completeness.
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t~~ient and outpatient records will be studied separately.

In each case , a sample of completed repor ts w i l l  be obta ’ned
‘ rom the l~dnrato ry for subs’- - iuent followup in a medical records

~ir~~h. For o~ tpatients , the data will be tested for changes

~~~~~ Periods Y. and Y in: a) the percentaqe of laboratory

re~ - o’~~s ~o~~nd in the medical record 1 month after completion

by the laboratory, and b) the time between comple tion of reports

~~~~~~ 
t b~~ -~ labora tory and their arrival in the Outpatient Medical

~ecor ds De~~irtmen t. For inpatients , a test will be made for a

c:~i. n:e in  the percentage of reports that are filed in inpatient

records on the wards daily for 5 days after they are completed

in  ‘b c  la bor atory  and f o r  a change in the percentage that are
i1e~ in inpatient records after 1 month.

Since laboratory reports and laboratory records wil i be

~~f~~crent b e f o r e  and after the automated system is ir.troduced ,

~un:~~rah l e un i t s  w i l l  have to be carefully defined for sampling

ind -~inalysis. As an illustration , wi th A FCLAS a s in q le oaper
frm rr nay report results that would have been presented on three

si~~~ ~te  for r i s w i t h  the manua l  s yst en .

1
• Errors in Arriving Outpatient Requests

In order for laboratory reports to be dis~ ributed and

i lt’d , the laboratory request slip must contain information

~d e n t if y in t the patient and the hospital area generating the

• ‘ es~ request. Inpatient identification information is highly

reliable because a plastic or metal card is used with an

i i-iressograpn printer. For this reason errors in arriving

innatient requests are not studied in detail . Outpatient

identification information is not complete. Therefore , a

statistical test for a change between Period X and Period Y

will be conducted with respect to the number of errors in

outpatient request slips at the time they arrive at the

reception desk. For this study, such errors are definer~ as
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missing or illegible patient name, missing , illegible or

incomplete social security number , and illegible or missing

clinic name.

3. Accuracy of Test Result Reporting

Improved accuracy of test result reporting is expected

af ter AFCLAS is introduced because there will be less oppor-

t u n i t y  for errors in transcription of results and other test
information. The number of errors avoided will be roughly

estimated for a sample of laboratory sections or tests by

considering the numbers of transcriptions required before and

after AFCLAS is introduced and using standards for transcrip-
tion error rates.

B. Timeliness of Laboratory Test Results

1 Laboratory Request Turnaround Time

An important objective of the laboratory is to provide

results of laboratory tests to physicians as quickly as possi-
ble. Thus, a reduction in request turnaround time as a result

of AFCLAS would be a positive contribution to the operation

of  the laboratory. Turnaround time begins when the request

is received by the laboratory and ends when the report of

results reaches the point to which laboratory personnel

distribute it. (A precise definition is given in Appendix A .)
Turnaround time will be investigated separately for stat and

routine requests and by laboratory section as appropriate.
:)ifferent turnaround times are characteristic of different

sections due to the nature of the task performed . The data
will be tested for a change between Periods X and Y in the

turnaround time for these types of requests.

In addition , the physician questionnaire will provide

information about the phys ic ians ’ sa t i s fac t ion  with turnaround
time during Periods X and Y and whether they perceive a change.
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2. Telephone Inquiries

Ar’other potential contribution of AFCLAS to timely

availability of test results to physicians will be the

increased accessibility of the information to laboratory

personnel when answering telephone inquiries and accessi-

bility of results in clinics and wards through remote

terminals making such calls unnecessary . Thus , data on

duration and frequency of such calls will be analyzed for a

change between Periods X and Y.

3. Stct Requests

It is possible that the percentage of tests ordered

~~-IZ~ will change after introduction of AFCLAS , In the event

of a decrease , the laboratory will experience less disrup-

tion for this special handling . Part of the additional

technician time required for tests ordered c c c t is considered

in the analysis of dollar benefits and costs that are

required to telephone results to nursing units or outpatient

clinics—but this does not measure the total impact of a

change in the proportion of . 9 t  requests so the percentage

of tests  ordered ~~~~ will be studied .

4. Remote Terminals

• Timely availability of test results will be enhanced

where remote terminals are provided . Through the use of

remote terminals , physicians will be able to obtain labora-

tory results before they receive the laboratory report.

C Dollar Benefits and Costs

The objective of the dollar benefits and costs analysis

of AFCLAS is to estimate the net change in laboratory bene-

fits and costs as a result of introducing AFCLAS; that is,
to estimate the cost of the system and its operation decreased
or increased by the cost changes associated with the impacts
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studied . The change in benefits and costs to be derived is

the difference between the net cost of operating the

laboratory during Period Y with AFCLAS support and the hypo-

thetical benefits and costs of handling the Period Y workload

using the Period X (manual) methods. The cost of manual

operation will be estimated using the workload observed during

Period Y and the data on manual laboratory operations collected

during Period x (e.g., what tasks are performed , and with what

frequency in relation to test workload). If this net cost

is negative (implying a dollar savings), the nondollar bene-

fits of the system are “free.” If the net cost is positive ,

it must then be weighed against the other benefits not quanti-

fied in dollars.

Net Change in
$ Costs due = 

Direct $ Cost + $ Change in Other
to AFCLAS of AFCLAS Faci l i ty  Costs

In addition to the cost of the AFCLAS contract for pro-

vision of hardware , software , and maintenance, costs of the
following items will be considered in calculating the direct

dollar cost of AFCLAS:

• Site preparation

• Personnel (assigned exclusively to computer operation)

• Power costs (including power for air conditioning)

• Maintenance of AFCLAS—related facilities and equipment

not included in the system contract.

The greatest change in facility costs will most likely

be a reduction in the personnel time required to carry out

the routine clerical tasks of operating the laboratory. The

change in personnel cost of clerical tasks inside the clini-

cal laboratory is designated ACA . Other cost changes that

will be included in the analysis are changes in the costs
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associated with certain tasks performed outside the laboratory,

designated ACB, and changes in the cost of paper forms

(including computer forms) designated ACE.

Thus

$ Change in Other 
= AC + AC + ACFacility Costs A B F

The methodology is the same for calculating both the

change in cost AC A of personnel time inside the laboratory

and the change in cost of personnel time outside the clinical

laboratory A CB. The methodology for calculating ACA is to

sum for all tasks that were time studied , the difference

between the cost of performing the task in Period I and the

cost of performing the task in Period X. For any task , the

difference can be positive or negative . A positive value

represents an increase in cost, while a negative value repre-

sents a decrease in cost. The cost for a task can be zero in

either or both Periods X and I. The costs for each task are

subdivided by personnel category. Mathematically, this addi-

tion of cost differences is expressed by equations (ii) and (iii).

1. Cost Changes for Tasks Inside the Laboratory

In this case, the cost change to be estimated (denoted by

CA ) is the cost of laboratory staff time saved or additional

time required as a result of task changes after the intro-
duction of AFCLAS. A “task change” for the laboratory staff

may be a change in the number of times the task must be done

or a change in the procedure for performing the task. The

fol lowing tasks , for which changes were hypothesized , will be
considered in estimating ACA :

• Producing administrative reports

• Answering telephone inquiries

• Filing tasks within the laboratory
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• Preparing laboratory clinical forms (including log

books, worksheet, etc.)

• Labeling specimens

• Preparing specimen collection lists

• Recording and transcribing laboratory test results

• Entering test requests , patient information , and
test results into the computer system

• Supervisors ’ and technicians’ reviews and certifi-

cation of results

• Performing statistical analysis for quality control

• Performing statistical analysis on patient results

by population

• Calculations and/or conversions from raw to clinical

values for test reports

• Operation of a computer by laboratory staff (does not

include computer operation by personnel brought into

the laboratory to perform this function)

• Responding to inquiries , complaints , and errors by

laboratory supervisors

• Reporting results of stat tests by telephone

• Reviewing new AFCLAS-generated reports.

The cost change to be estimated is ACA , the dollar cost

of the difference between the laboratory staff time required

to do the tasks considered during Period I (with AFCLAS) and

the time that would have been required for these tasks manually
(without AFCLAS) . The cost for a task can be zero in either

or both Periods X and I. The manual time requirements are to

be estimated by adjusting Period X time requirements to the
Period Y workload . ACA is the sum of the changes observed
for the individual tasks.
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= ACA (ii)

where

n = the number of tasks included
= the dollar cost change in manpower for task i,

i as a result of having AFCLAS during Period Y.

Ac A~ j=l 
(

~~~~~~~~~~ ) ~~
( 2 )  

h~
2
~ — ~~

) ~,(l) h
~Y)) 

c~ (iii)

i=l , 2, . . . , n

where

k = number of laboratory personnel categories
(laboratory technician , laboratory officer , etc.)

= cost per hour of personnel category j in Period Y

1
(t) 

= number of units of task i that would be associated
with the Period Y workload for the manual system
(t 1) and with AFCLAS (t = 2)

(t)
= fraction of the total time required for task i that

is routinely contributed by personnel in category
j with the manual system (during Period X) (t = 1)
and after introduction of AFCLAS (during Period Y)
(t r= 2). k

E = 1 .
j=l ~

h~
t) 

= number of hours required to do one unit of task i
with the manual system (t = 1) and with AFCLAS (t = 2).

If there is no difference between the number of task i

units with the manual system and with AFCLAS, then =

Similarly, if the time required per unit of task i is the

same with the manual system and with AFCLAS , then ~~~~~ h~
2
~
’ .

Values of the variables , ~~~ , ~~~ , ~~~ and h~
2
~

will be derived from data collected in the laboratory before

and after the introduction of AFCLAS .

should be adjusted to account for computer downtime.

Assuming that the manual system is used during computer down—

time , one method for adjusting the value for ACA would be to
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reduce the absolute value of each sum and in the expressions

for ACA by the actual percentage of downtime . This adjusted

value i~ only an approximation because it underestimates the

cost for downtime in the prime shift by ignoring the techni-

cian time involved in returning the laboratory to computer

support and overestimates the cost for downtime in off hours

when the laboratory is running with a minimum number of

technicians.

The value , ACA , as it has been described , is based on a

comparison of laboratory operations during two period s of

data collection. The effects of intervening factors such as

equipment changes (other than AFCLAS), seasonal variation in

the laboratory workload , the rate of change of the laboratory

workload , and the rate of change in costs will be considered

to generalize and project the results.

2. Cost Changes for Tasks Outside the Laboratory

The cost changes for tasks outside the laboratory will

be estimated in the same manner as for those inside the
% laboratory. The tasks that will be considered are :

• Placing telephone inquiries

• Filing laboratory reports in outpatient medical

records and at nursing stations

• Preparing test request slips outside the laboratory

• Preparing cumulative laboratory reports

• Keyboard entry of patient information in the

registrar ’s office

• Creating for laboratory use, a list of admissions

and interward transfers.

Equation (iii) will be used to calculate :

AC
~ 

= the cost change in laboratory—external manpower
dollars of having AFCLAS during Period Y.
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3. Change in the Cos t of Labora tory Paper Forms

Some change in the cost of the paper forms used for

laboratory operations may result from the introduction of

AFCLAS . This is because the three—part carbon request

slips will be replaced by single—copy mark—sense cards and

because many labora tory worksheets  and log books wi l l  be
eliminated . The value of such a cost reduction to the

labor~~tory is :

= the change in paper forms cost of having AFCLAS
during Period I (including computer forms).

is the difference between the estimated cost of using the

paper forms associated with the manual system (those in us?

during Period x) during Period I, and the actual cost of paper

forms used with AFCLAS during Period I.

4. Dollar Impact of Reports Provided by AFCLAS

AFCLAS will automatically generate some of the reports

currently produced by manual methods. In addition , AFCLAS

will generate new reports or provide additional information

on old ones. The benefit expressed as cost of personnel time

of replacing manually generated reports by computer generated

reports is included in the calculation of cost changes for

tasks inside the laboratory. The value of reports not avail-

able prior to the introduction of AFCLAS is difficult to

assess. One way to attach a dollar value to reports generated

b’s’ AFCLAS that were not available under the manual system is

to assign them a value equal to the cost of producing them

manually. Such a method is not consistent with the guidelines

for this analysis . While it is reasonable to conclude that

the reports have some dollar ~‘alue to the laboratory, the cost

of producing them manually does not adequately represent that

value . The implied dollar benefit of such a report probably
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lies somewhere between zero and the cost of producing it

manually. It is a function of how frequently the report is

used and by whom , as well as of its utility to the users.

An estimate of the dollar benefit would be the amount the

laboratory would be willing to spend to have the report

without AFCLAS . However , no attempt is planned in this

evaluation to obtain these hypothetical amounts. It is even

more difficult to ~ssess the value of information added to
repor ts that existed previously . The usefulness to physicians

of new reports or additional information on old reports will

be studied qualitatively by means of the physician schedule.

In addition , reports produced with the manual system and

those produced by AFCLAS will be listed for comparison.

D. Acceptance and Satisfaction

Improved satisfaction with the clinical laboratory by

persons affected is a potential benefit of AFCLAS . This

includes physicians, registered nurses , the laboratory staff ,

pa tien ts, Outpatient Medical Records staff , and Admissions
and Dispositions Department staff. In addition , the perception
of AFCLAS by these people will be a determinant in realizing

other aspects of the system ’s value . Personnel both inside and

outside the laboratory will have to accept new and changed

procedures. New report forms must be acceptable to physicians

as well as to laboratory staff. Satisfaction by physicians

may change their test requesting patterns in both the number

and kinds of procedures requested .

Scores on survey questionnaires administered both before

(during Period X) and after (during Period Y) AFCLAS is intro-

duced or information gained during interviews will be used as

the measure of acceptance and satisfaction in the evaluation.

The following groups of people will be surveyed :
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• Physicians

• Registered nurses

• Staff of the laboratory departments

• Patients

• Staff of the Outpatient Medical Records department

• Staff of the Admissions and Dispositions department.

The same method will be used for scoring both the

physicians ’ and registered nurses ’ questionnaires. A method

has been chosen that weights each question differently, since

the pretest showed that the respondents attached a wide range

of importance to the questions. A standard score is computed

for each question by calculating the standard deviation of

each response from an assumed normal distribution. The

laboratory staff questionnaire is made up of two parts. The
first part is a conventional job satisfaction questionnaire

and will be scored using a Likert scale. The second question-
naire is designed solely to obtain data on the laboratory

operation so it will not be scored . The responses will be

tallied and summarized in a table. The laboratory patient

questionnaire is designed to measure patients ’ perceptions
of the organizational climate of the clinical laboratory and
will be scored using a conventional Likert scale.

The survey questionnaires and further description of the
analyses techniques are included in Appendix C.

E. Benefits to Patients

1. Quality of Patient Care

The laboratory exists to support patient care, but t~e

impact of the laboratory on the patient is not direct since

it occurs through its usefulness to physicians . Thus, the
impact is not likely to be perceived by the patient. Therefore,
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the phys ic i ans ’ ques tionnai re  wi l l  measure a phys ic ian ’s

percep tion of the impact of the laboratory on patient care.

2. Patients ’ Time to Obtain Laboratory Services

The time it takes for a patient to obtain laboratory

service is the time between entering the laboratory with a

request slip and leavinli the laboratory after all necessary

specirren.~ have been collected . Data on the time patients

spend in thi laboratory will be tested statistically for a
change between Period X and Period Y.

F. Demand for Laboratory Services

One possible effect of AFCLAS could be a change in the

demand for laboratory services. This could occur in at least
two ways. First , as previously mentioned , increased satis-

fac tion of phys ic ians wi th  the services may cause them to
alter their patterns of test requests. Second , increased
pa tien t sa ti s fac t ion  may lead to greater utilization of out-
patient and inpatient services and , in turn , lead to increased

demand for laboratory services.

Some indication of a change in physician utilization of

the laboratory may be obtained from an examination of the

ratios of outpatient laboratory requests to outpatient visits

and inpatient laboratory requests to inpatient bed—days ,

assuming that case mix does not change and that the distri-

bution of reasons for inpatient and outpatient utilization

does not change significantly . These ratios will not be

reviewed in this evaluation. Historically, the workload of

clinical laboratories is rising for a constant patient work-

load. For example , when the physician has the option of

ordering a panel , he often orders a panel rather than one or

two tests. Preliminary analysis of historical data from one

test site indicated an increasing workload per outpatient

V Lsit , but it was not possible to estimate accurately the
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actual growth rate because of the wide fluctuation in the

number of tests requested . Thus , it would not be possible to
separa te a change in demand for  laboratory tes ts due to AFCLAS
f r on  a chanqe due to natural fluctuations and an overall long—
term increase in demand .

Chance in pat ient use of outpatient and inpatient

facilities because of AFCLAS will not be investigated because

it would be difficult to collect valid data and because the

expec ted impact of AFCLAS on patient demand is small.

C. Laboratory Productivity per Technician

floe way that the changes in time required for laboratory

tasks should eventually be reflected in laboratory operations

is in a change in productivity per technician. Such a change

will be determined primarily by the demand for laboratory

tests and by administrative policies and decisions concerning
manpower utilization . The effect of AFCLAS on the laboratory ’s

manpower needs would probably not be indicated by a measure
of the laboratory ’s produc t iv i ty , since the period of the

evaluation is too short. Hence , overal l  labora tory p roduc t iv i ty
will not be studied .

H. !~nalysi3 of Intervening Factors

Chan ges in the l abora to ry  tha t are not  rela ted to the
int roduc t ion of AFCLA S wil l  probably occur in the in terval
between Periods X and I. An important part of this study is

to i d e n t i f y these intervening factors and to investigate their
e f f e c ts on the hypothesized changes. Data will be collected ,

and laboratory officers will be asked to help to identify inter—

vening factors. In some cases , the impact of intervening

factors on hypothesized changes may be directly measurable ;

in some , it may be possible to estimate the magnitude of impact;
in others , it may only be possible to note that an external
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change took place. The methods of analysis to study interven-
ing factors will be dependent on the changes that are observed.

Although it is impossible to eliminate the effects of intervening

factors , careful study design has been used to minimize them
wherever possible.
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V. ESTIMATING THE EFFECTS
OF IN TRODUCI NG AFCLAS AT OTHER F A C I L I T I E S

One of the goals of the AFCLAS evaluation is to provide

information for determining whether AFCLAS should be prolif-

erated. All clinical laboratories using a manual information
system must process the same basic information in about the

same way (i.e., test requests come to the laboratory  on reques t
slips, intermediate and final answers are recorded on work-

sh~ets, and the answers are returned to the physician on the
request slip). For this reason it is probable that if AFCLAS

is introduced at laboratories of approximately the same size

as the two test sites , many of the benefits will be approxi-
mately the same as the benefits realized at the two test sites.
Such an extrapolation of benefits is less justifiable when

estimating the expected benefits of introducing AFCLAS into

laboratories significantly smaller or significantly larger
than the two test sites. Some of the difficulties inc lude:

• Laboratory operation is more likely to be different .

• The numbers and kinds of automated equipment are

more likely to be different.

• The numbers and kinds of automated equipment that
will be online with AFCLAS are more likely to be

different.

One method for estimating the cost benefits of introducing

AFCLAS into another Air Force clinical laboratory (call it
Laboratory Z) is described below.

A large portion of the dollar benefits and costs of intro-
ducing AFCLAS is the result of changes inside the laboratory ,

such as :

• A reduction in the number of laboratory clinical forms
that the technicians are required to complete (includes
reduced transcription)
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• A roduc~~ion in fil in i and handling of laboratory

fo r ‘i s

• A reduction in the amount of time required to

conp lete aJm~ nistrative reports.

Wi th a ie~~iiled list of specifications for the AFCLAS system

;-rorose i for Laboratory Z and the results of the evaluation

a t the two test sites , the impact of AFCLAS in Laboratory Z

can be cst imated . A survey of the operation of Laboratory Z

should be made to iden t i f y the following prospective effects
of AFCLAS :

• All laboratory clinical forms that will be eliminated

by AFCLA S

• The administrative reports that will be compiled by

• AFCLAS rather than by hand

• Tasks in which AFCLAS will reduce the filing and

handling of laboratory forms.

Once these changes in the operation of Laboratory Z are

I ~cntified , some data collection will be necessary to estimate

their magnitude . These data will be similar to the data

collected at each test site during Period X.

The object of data collection at Laboratory Z is to

es tinate the values ACA used in the benefits and costs

analysis. Accurate calèulation of the ACA ’s would require
da ta that  can only be collected a ft e r  imp1~ mentation of AFCLAS .
!~oweve r , ~ost of this data can be estimated from the data

• collected durint-i Periods X and Y at the two test sites. The

following examples are given for clarity .

• If AFCLAS will eliminate five different worksheets

in the Chemistry Department of Laboratory Z, then

the total number of worksheets that will be eliminated
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per month can be calculated . Also , the average time

to complete one worksheet can be computed using data

collected during Period X. Since the task would be

completely eliminated by AFCLAS , all necessary data

are available for computing ACA for the task of

completing chemistry worksheets~

• The time required to retrieve information about test

status for the physician when AFCLAS is implemented

in Laboratory Z will not be known until the system

is actually implemented. However , the method of
retrieving test status using a CRT terminal will be

the same for all AFCLAS systems. Therefore , the time
to retrieve information about test status can be

estimated as the average length of time to retrieve

test status at the two test sites in Period I.

The new tasks created by introducing AFCLAS into Laboratory
Z will be essentially the same as those identified at the two

test sites. The time involved in most of these new tasks is

directly related to either the number of laboratory tests

processed or to the number of patients having laboratory
tests. Therefore , the increase in technician time spent per-
forming new tasks after AFCLAS is installed can be roughly

estimated from data collected at the test sites. When the
dollar cost of introducing AFCLAS into Laboratory Z is known

in addition to the previously described savings and costs , an
es t ima te~ net cost of introducing AFCLAS can be calculated as

Lscribed in Section IV—C .

If AFCLAS is accepted and satisfies staff members at

both test sites~. it is reasonable to assume acceptance and

satisfaction at Laboratory Z. This should also be true of the

other nondollar benefits. If the evaluation yields different

results at the two test sites, then ‘;xtrapolation to another

clinical laboratory may be precluded .
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Assuming that similar results are measured at the two

test sites , as briefly outlined above , it should be possible

to estimate the impact of introducing AFCLAS into other Air

Force laboratories. At the present time , the scope of this

evaluation does not include estimating the impact of introduc-

ing AFCLAS into any of the candidate Air Force laboratories;

hence a detailed methodology has not been defined .
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VI. SUMMARY

The results of the functional evaluation of AFCLAS are

to be used in answering three questions:

1. What is the value of AFCLAS to the medical facility

studied?

2. What would be the value of AFCLAS to other medical
facilities?

3. What changes in AFCLAS could be made to enhance its

value to the medical facility studied or to others?

The evaluation plan primarily addresses the first question
by providing for calculation of the net dollar cost of AFCLAS
as well as for investigation of nondollar benefits of the

system. The plan thus recognizes that the total value of
AFCLAS to the medical facility studied cannot be expressed
in dollars.

The net dollar cost of AFCLAS is the difference between
t-hp cost of processing the workload of the clinical laboratory
with AFCLAS and the cost of processing it with the previously

used manual system. The net cost may be negative , indicating
dollar savings after introduction of AFCLAS . The following
changes are hypothesized and are considered along with the
direct cost of AFCLAS in determining the net cost:*

• Changes in personnel time required (both inside and

outside the laboratory) to process the laboratory ’s
workload (this includes time to process paperwork) ;

• A change in the kinds and numbers of paper forms used .

*The direct dollar cost of AFCLAS includes items such as
equipment cost, installation cost, main tenance cost, computer
personnel salary cost , cost of electric power and cost of air
conditioning.
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:h~• ~v~il wition of nondollar benefits of AFCLAS includes

~urvevs or ~n’etviews to stud y the rea ct ions of persons a f f e c ted
Lv the system including physicians , patients , the laboratory

sta ff , and sta f fs of nursing units , outpa tien t cl in ics, and the
Medical Records Department. Also to be investigated is the

hypothesized impact by AFCLAS on:

• The proportion of tests ordered s~~zt

• The amount of time that the laboratory staff

mus t work in addition to normal duty hours

• The completeness of the medical record

• Tineliness of laboratory results

• New reports and information that are available

• Patient care.

The plan was formulated to include as many of the potential

effects of AFCLAS as possible without requiring a prohibitive

amount of data collection. Data are required for analysis of

hypothesized changes and effects , for assignment of dollar

costs , and for investigation of factors other than AFCLA S

that are at fectinq laboratory operations. These data include :

nirhers and distribution by kind of test request , time require-

men ts of va r ious tasks , numbers and cost of personnel by
ca tegory ,  cos ts of AFCLAS , Costs of paper forms , and infor-
mation about equipment changes and changes in administrative

pol icies.

The answers to the first question (What is the value of

AFCLAS to the medical facility studied?) together with the

data on current operations of other facilities to which intro-

duction of AFCLAS is being considered , provide a basis for

answering the second question. However , using the data to

answer the second question is not planned as part of the

evaluation.
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It is expected that the data collected in answering the
first question will also provide a basis for identifying
certain changes in AFCLAS that might increase its value.

However , much of the data needed for this purpose cannot be
anticipated in advance of its installation. More specific

evaluation for improvements must be planned when those
improvements can be anticipated.
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1. Accn :’ once — level of system approval as measured by
scort’s on •c~ i cceptability instrument.

2 .  Adrtn n~~strat .ive reports — reports required by Headquarters
AF or subordinate commands.

3. Cumulative summaries or flow sheets — a summary of labora-
tory test resilts displayed so that it is easy to observe
trends over time in the results of any specific laboratory
tes t.

4. Direc t dol lar  cos t of AFCLA S - cons ists of opera ting costs
and acquisition costs. The operating costs include rental
o f  convuter hardware and auxiliary equipment , maintenance
of computer and auxiliary equipment , computer supplies , and
electricity. The acquisition costs include facility modi—

~ica tion , acquis i tion 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 ,
valid ity of the hypothesis will be tested using standard
sta tistical techniques. The hypotheses are intended pri-
marily to serve as a guide for data collection and
analysis.

~~~. •tor’en ~~oc 
fac tor — a change in opera t ion or pol icy of

e~~t f l r  ~~~~ • laboratory or the hospital that occurs between
the heTinning of Period X and the end of Period Y , tha t
w:s not associated with AFCLAS , and that  could a f f e c t
the data to he collected for evaluating AFCLAS.

7. fithoratory clinical forms — all forms (including logbooks)
used in the laboratory for test requests , test processing ,
and test reporting ; quality control forms and internal
records of the number of tests performed .

~~~. Laboratory reports — all paper forms  sen t to phys ic ians
to report the results of clinical laboratory tests.

~3 . Laborator’~ request — a paper form or computer card sent
to the clinical laboratory to request laboratory tests.
In some cases a request may become a laboratory report
when results are written on it.

10. Laboratory staff - all laboratory personnel excluding
pathologists , laboratory officers , secretaries , and
volunteers .

~~~~
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i i .  du a l i t y  o~ p a t i e n t  ca~~e — th e dicre’~ to w hi c h  h e a l t h  care
urcyi cle l Lv a health care svs~~er~ or a s o ec i f i e d  component
of r ha~ s c ~~eo. moe

4
~~ ~he s~~~~icrds or norms implicit in

th e svs o or explicitly established ~or it.

12 . Job sa isfaction - leve l of overall job contentment as
measured by scores on a job  s a t i s f a c t i o n  i n s t r u m e n t .

13. Lahor~~~~ ~e hnJ cians - used herein to include both
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ an d  l abo ra to ry  t e chn i c i ans .

14 . Te~ ‘- iooe incii r v - any te lephone ca l l  to ~he c l i n i c a l
jorator’.’ to obtain test status or test results.

15. Turnaround t im~ - t i me from ar rival  of the request  in
the Laboratory to t ime the report is ready for distri—
but ion. ~~~~~~~~ sO F~Oj t ’ tC  d e f i n i t i o n  of t u r n a r o u n d  time
~aried slightl y between Period X and Period Y and between
a ro~~~~ne request and a stc~- reques t as fo l lows :

Poutine request Period. X — time of arrival of
request is actual time of arrival for all
re iuests that arrive between 0600 and 2000
hours. P~ constr uctive t ime of 0600 hours is
assiqned to routine requests that arrive
between 2000 hours and 0600 hours. Complet ion
t i me occurs when reports are brought to the
front desk , stamped w i t h  the time , and placed
in -i box for later distribution.

Rourine reques:~ Period Y — 
~ ime of a r r iva l  is

a c tua l  ~ Lme the test request card is read into
the AFCLAS system in the reception area for
all recuest cards that arri”e between 0600 and
2 000 ho ur s. A cons tru ct ive time of 0600 hours
is i ssi ;ned to routine requests that are read
in~~ the system between 2000 hours and 0600
hours. Completion time is the time daily
c mul a~~~ye summaries are printed.

-z  request ~eriod X - time of arrival of request
is actua] ~ime of arrival for all s~~c~ requests.
Completion ~~me occurs when repor ts are brought
to the t ron t desk , stamped wi th the time , and
placed in a box for later distribution. Note
th at the turnaround time defined herein is turn—
around i m e  for paperwork. In most cases the
results of —~~a~ tests are telephoned to the
physic~~ n pr ior to bringing the report to the
f r on t desk.
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•~~ 7~ rejuest p eriod  Y — time of arrival is
actual time the test request card is read
into the AFCLAS system in the reception area.
Comnietion time occurs when reports are printed
on the ~~~~ pr in ter immediately fo l lowing
validation of the results. Note that the turn-
around time de f ined  herein is turnaround time
for paperwork. In most cases the results of

tests a re telephoned to the phys ic ian
pr ior  to v a l i d a t i o n  and p r i n t i n g .

16. U s a b i l i t y  of l abo ra to ry  reports  — q u a l i t a t i v e  assessment
by p h y s i c i a n s  of the convenience and p rac t i cab i l i ty  of
r epor t s .
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APPENDI X B

DATA COLLECTI ON HANDBO OK

~Prepared Prior to Period X With Minor

Additions Prior to Period. Y)
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NOTE ON A P P E N D I X  B

T h i s  a n p en d i x  dis’usses the special studies involved in
a h~- ‘- v a l u a t  ion  of  Al CLAS ar.~ describes in detail the data to
he collec e.i ,-‘s well as the methods of data collection. The
d ata colT e~~ ~on c an he divided into the following categories:

• Meisurino or eat~ ru-~~ing the time required to

rumulete specFic tasks (work rne a surement)

• Coun ting the r•..nnber of times specified items

or t asks are done

• Identif ying the personnel involved in specified

tasks by personnel cate gory

• Obtaining information about laboratory operations

• Obtaininc cost information

• Adroinisterinc survey questionnaires.

The data items to be collected and the methodology for
collectinc them are oresented in this appendix in the form
in ~~~~~~ no . ~e :e provided to N a n a iement  J- nq b eer in Team
( y  T )  nersonnol as a data. collec tion handbook.

Discussion of p-he questionnaires is deferred until
Appendix C.
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I. SUMMARY OF TIME STUDIES FOR EVALUATI ON OF AFCLAS

This section summarizes the time studies for the evalu-
ation of AFCLAS , along w i t h  their associated time measuremen t,
data collection item to be counted , and hypotheses (see
Section II of the evaluation plan) .

Associated
Task Time Measuremen t I tems Coun ted Hypotheses

1. Tasks involved in Time per task Number of times 1 , 10
nreparation of accomplishment during Period X
administrative for each task that each task is
repor ts and College done
af  American  Pathol-
O ’ 7 i S S (CAP ) wo rk—
loa:~ reports

2. Fili ,n-~ reauest Time per request Reciuest slips 6
slips in labora— slip
t - ~- rv  files

3. Ei1 in -~ ‘est work- Time per page Test worksheets 6
str,ets ar’~ work- and workload log
1 a log sheets sheets by latora—
in laboratory tory section
fi les by labora—
‘nr” section and
c n t r a 11y

4. Filinq quality Time per report Number of time s 6
control reports! produced , by repor ts are
s - v’istical laboratory produced by
sir~r- tr ie s in section laboratory
lab~~ratory f i l e s  section

5. ‘he r  laboratory As app rop r i a te As approp r ia te 6
fi1~~n g tasks

~
-
. Removing ou t -  Time per task Number of times 6
dated items from accomplishment outdated slips
laboratory files by kind of file are removed from
f o r  each kind of files , by k ind
file of f i l e

7. Filing laboratory Time per sli p Request slips for 7
results in out— outpatients
patient medical
records

8. Filing laboratory Time per slip Request slips 5or 8
results in the (a) on wards inpatients and
medical records (b) in medical (a) percent filed
of inpatients record room on wards
(a) on wards (b) percent filed
(b) in medical in medical

record room record room

4-. L.q’ ).- ,

~ ~rr~- !. -~ 
-



Associated
— 

Task Time Measurement Items Counted Hv~otheses

9. Preparing and Time per patient Percent
filing cumulative inpatients for
summaries or whom it is done
f low sheets of
pa tien t resul ts

10. Fillin g out Time per slip Request  s l ips 9 , 51
request slips
at clinics and
wa i- d S

11. Fi l l i ng  in Time per slip Number of s l ips  9
labor atory and percent
request infor— filled in by
nation on slips laboratory
by labora tory personnel
personnel

12 . Entering test Time per test Number tests by 9, 13 , 14 ,
resul ts on slips type (a )  kind 18 , 19 , 29
j(a) printed type (b) (a) kinds type(a)

automatical— type (c) (b) kinds type(b)

~ 
ly type Cd) (c) kinds type(c)

~(b) transcribed (d) kinds type(d)

~ \ from work—
/ sheets or

log books
c) transcribed

f r o m  ins t ru -
ment display

(d) transcribed
from print-
out

(a) online
(h) manually

• ~ 
entered into
terminal from
worksheets

(c) mark—sense
o worksheets

I (d) mark—sense
computer card

13. Entering headings Time per sheet Test worksheets , 9 , 29
on test work- or log book workload log
sheets, workload page sheet s, and log
log sheets, log book pages
book pages
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Associated
Task Time Measurement Items Counted Hyppthesep

14 . tntering patient Time per encry by Tes t worksheet, 9, 29
l dentifLcat ion type of shEet/log workload , log
I : .  t ests re- book sheet , and log
quested on test book entries
wor .~sh&’ets , work-
load log sheets
and in log books
(excent -‘Themistry
worksheets at
W-P)

15. Ynter1n~ results Time per test Worksheets , work— 9, 13, 14 , 29
cr i  ‘est work— types (a), (b), load , log sheets
sheets , workload (c), Cd ), in 12 and log books
1-na sheets , and above types (a), (b),
inc tanks , types Cc ) , ( d ) ,  in 12
(a), (b), Cc), above
(d), ~ n 12 above

11 . Labeling Time per tube Tubes labeled 11
soecinen tubes

17. ~- reparing “ldst ” Time per routine Number of routine 12
far routine trip trips per day and
specimen collec— number of tech—
~ion trips nicians making
(sorting slips trip
for  technic ians
who collect the
spec Lnens)

18. Sii~ ervisor ’s and Time per test, Number tests , 20 , 21
technician ’s request slip, request slips ,
review and worksheet or other worksheets, or
~er*ifica tion unit certified other units
of results certified

19. arfn rming Time per task Number of times 22, 23 , 24
statistical accomplishment by statistics are
analysis of laboratory section calculated by
~u a l i t y  control  each labo ratory
sample results section and by
and record i nq each kind  of
- . - s u 1 ~~s on repor t report
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Associated
Task Time Measurement Items Counted Hypotheses

20. P e r f o r m i n g Time per ana ly s i s  Number of 25 , 26
statistical anal yses
ana lys i s  of performed
pa tien t resu l ts
by popula t ion

21. Performing test Time per test by Tests by kind 27
result calcula- kind for which calcu—
t ions or la t ions are done
conversions

22. Performing Time per task Number of times 28
computer oper— accomplishment each task is
ation tasks for each task done (per day,
(W—P) week , or month )

23. Calling a ward Time per telephone Number of tele— 56
or c l in ic  to cal l  phone calls to
repor t the report stat
resul ts of a resul ts
stat test CCon—
sider calls
originating in
st~~t laboratory,hematology , and
urinalysis.)

24. Supervisor ’s Time per As appropriate 53
(laboratory supervisor
officers)
respondi ng to
inqu ir ies , com-
plaints , and
errors

25. Processing Time per Number of 2, 3 , 4
inquiry phone telephone inquiry calls
calls to the call to the
laboratory laboratory

26. Retrieval of Time per Number of 3
data to answer telephone inquiries
inquiries for inquiry requiring a
ca ll backs and return call
comple ting the
re turn calls
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Associated
Task Time Measurement Items Counted Hypotheses

27. Reviewing or Time per Frequency of 58
processing new report each report
AFCLAS —gene-
rated reports

28. Addi tion of Time per Number of 11, 14
Cytology to cytology reports
AFCLAS report- report
ing system

29. Preparing a Time per Number of 57
list of transaction admissions ,
admissions arid dispositions ,
interward trans— and interward
fers for labora- transfers
tory use with
AFC LAS
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II. SPEOTAT STUDIES IN THE EVALUATION OF AFCLAS

:his sect ion details the procedures to be used in data

colle- ’~ ~ou for a number of the special studies in the evalu—

at i on e’

A. S i d y o~ ‘he Coraleteness of the Inpatient Medical Record
and the i’~~-~ti .’ut Medical Record (Period X).

Thi s s ’- ci y is made by observing and sampling activities

m i  records in a specitied manner. The activities observed ,

‘h~ ~nfor -- -~tion •‘xt~~acted from records , and the procedures

~ en ioc .mented .

Tiv i ’ er. ’ ari outpatient reports will be treated

se~~ar a t r ly  ~ol~~o w i n c  these general procedures . Each normal
work day ,  s t a r t i r q  on the first day of data collection and
c o n t i n u i n g  f o r  16 days :

1. Xerox all the completed laboratory reports when

they are ready for distribution. (A portable Xerox

3100 will be provided in the laboratory reception

a - - •

2. Separate the Xerox copies of the completed laboratory

repor ts into the categories of (1) inpatient , (2)

o u t p a t i e n t , (3) ou tpa tien t preopera tive (pr eop) ,
aid (4) tests requested from remote faci1it~es.

3. At the end of the day , number : (1) the Xerox copies

of inpatient laboratory reports sequentially starting

with number 1, (2) the Xerox copies of outpatient

laboratory reports sequentially starting with number 1,

and (3) the Xerox copies of the outpatient preop

reports starting with number 1, (4) save the Xerox

cop ies of reports for tests requested from remote

fac ili ties , but do not consider them further in the
stud y of completeness of the medical record .
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4. After the reports have been sequentially numbered ,

draw a random sample of 25 inpPtient laboratory

reports , 25 outpa tien t labora tory repor ts , and 10

outpatient preop laboratory reports. (The random

sample of reports is drawn for  16 days , giving a
total sample size of 400 inpatient reports , 400

outpatient reports and 110 outpatient preop reports.)

5. At the completion of the s t u d y ,  organize the Xerox
copies of the laboratory re:orts as follows :

• File the sample of 400 inpatient reports together.

• File the sample of 400 e-~t r’atient reports together.

• File the sample ot 110 outnatient preop laboratory

repor ts together .

• File the copies of all other laboratory reports

together by date \eroxed.

~~patient Medical Records

Each normal workday,  starting on the first day of data

collection and continu inc for 11 days , do the following :

1. For each inpatient report in the daily random sample

of 25 , go to the ward where the inpatient is located ,
starting about 1900 hours. look for the laboratory

report in the fo l l ow ing pla ces :

• Physician ’s in—basket waitin g his signature

(applicable to Wright-Patterson only)

• The area where reports are placed until they

are posted in the pa t i en t ’s med ical record

• Pat ien t’ s medical  record.

- — - - - -‘— -



2. For each report found in step 1 above , note on the
copy of the laboratory report :

• Where the report was found

• Date

• Approximate time.

3. If a report was not found in step 1, note that fact.

4. The record of all labor atory reports not found in

the medical record is to be saved . Look for each

report again the evening of the next normal workday

as described in step 1 above. Continue the search

for a given report for 5 normal workdays (7 calendar

days) or until it is located in the patient’s

medical record. If the report is not located in

the patient ’s medical record in 5 normal workdays ,
discontinue search for the report , but re ta in  the
Xerox copy for the month-end check. (This study

will be conducted only on the evenings of normal

workdays. Weekends and Federal holidays will be

ignored.)

5. If an inpatient is discharged before a laboratory

report is located in his medical record , look for
the report on the ward in the area where reports

to be sent to Inpatient Medical Records are located .

If the report is not found after a total of 5 normal

workdays , discontinue search for the report. Re tain
the Xerox copy for the month-end check.

6. When an inpatient is transferred , look for  his
laboratory reports both on the patient’ s cur ren t
ward and on his previous ward.
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7. Repeat the above process in sfeps 1 thro u-)h 1

each of the 16 random samples of 25 repc)r’ c drawn

on the f i r st 16 normal war h - l a y s  o f Per iod

Four week s af ter the last day a sample was dr awn , tak~-

the Xerox copy of al l  inpa tien t repor ts no t f ound in the
pa t i en t’ s medical record to I n p a t i e n t  Med ica l  Records or to
the ward if the patient has not been discharged . Find all

medical records in which the laboratory reports should he
filed. Record the date and whether the laboratory report is

in the patient ’s medical record or not in the record .

For all the labora tory  repor ts  not found  in the med ica l
record , determine if any of the patient identification infor-
mation on the Xerox copy is miss ing , i l legible, or incomplete.
Document any missing , illegible , or incomplete information .

Outpatient Medical Records

Collect the random sample of 25 laboratory reports
dai ly  for 16 days (total of 400 reports). Four weeks after

the last day a sample was drawn , search the appropriate out-
pa tient ’s medi cal r eco rd fo r  the labora tory  reports  and record
the date and whether the laboratory report is in the patient’ s

medical record or not in the record .

When l o o k i n c  f o r  a s p e c i f i c  l a b o r a t o r y  repor t , look f o r
the p a t i e n t ’s med ica l  r ecord  f i r s t  in O u t p a t i e n t  Medica l
Records .  I f  a p a t L e n ~~’ s r- e - I i c a l  record  is checked out , note
where the record h a s  been sent- and also determine if the

labora’ ry report is a tachecl ‘~~~~
- the medical record signout

sheet. If t he  laboratory report is attached to the signout

sheet, record the date and note on the laboratory report that
it  was a t tached to the sigriout . sheet. If the medical record

is checked out and the laboratory report is not attached to
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the signout sheet , trace the patient ’s medical record until

i t -  is found and record the date and whether ‘he l a b o r a t o r y
r e t o r t  is in the pa tient ’s medical record .

Look for all laboratory reports not found in the

pa tient ’s medical record or attached to the medical record

s~ :nou t sheet in the fo l lowing places and make the appro pr i a t e
notation when a laboratory report is located :

• Clinics that keep separate medical records for their

patients (e.g., at Wright-Patterson the OB/GYN clinic

maintains separate records for women having prenatal

care).

• The area where Outpatient Medical Records stores non—

filable laboratory reports. For all nonfilable

laboratory reports , determine why the report was

nonfilable.

• Any other appropriate place the laboratory

reports might be stored (e.g., phys i c i an ’s incoming
and outgoing baskets).

For 10 normal  w o r k d a y s  s t a rt i n g  the first day of Period X ,
Xerox all laboratory reports arriving at Outpatient Medical

Records. Record the date the report was Xeroxed. This is for

determining the interval between the time outpatient reports

are read y for dis tr ibut ion  to the c l in ic s and the time they
arrive at Outpatient Medical Records.

Outpatient Preop Laboratory Reports (Inpatient Medical Records)

Outpa t ien t  preop l abora to ry  repor t s  ( O P P O L R s )  are
considered separate ly  as described below . An ou tpa t i en t  preop
laboratory request is a request for  labora tory  work fo r  an
outpatient who will be admitted to the hospital , usually later

the same day , for surgery the next day . These laboratory
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reports receive special processing and become part of the

patient’s inpatient medical record . Completed OPPOLRs are

usually sent to the Admissions and Dispositions (A&D) office

in the afternoon . When the patient is admitted in the early

evening , his laboratory reports should be in the A &D office.

Hence , the OPPOLR becomes part of the patient ’s medical
record at the time he is admitted .

Each normal workday starting on the first day of data

collection and con tinu ing  for  16 days , do the fo l lowing at
the same time the reports  for inpatients are processed:

1. Check the d i s t r i b u t i o n  poin t  in the labora tory  at
about 1900 to determine  if OPPOLRs were delivered
in the a f t e r n o o n .  If repor ts  were not delivered ,
note this on the random sample of 10 reports.

Determine  and document at the A&D o f f i c e  how many
of the pa t ients  were admit ted .

2. For each OPPOLR in the daily random sample of 10,

go to the A&D office starting about 1900 hours.

Determine  the f o l l o wi n g :

• Whethe r the OPPOLR is in  the  A&D o f f i c e .
Document whether  the OPPOLR is found or not found .

• Whether the patient has been admitted . If the

pat ien t has been admit ted , document  approximate
t ime of admiss ion  and ward loca t ion.

3. For those p a t i e n t s  who have been admi tted  and whose
OPPOLR5 were not in the A~ D o f f ice , go to the appro—

pr ia te  ward and d et e r m i n e  and document  the fo l lowing :

• Whether the OPPOLR is posted to the patient ’s
medical record.
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• For p a t i e n t s  whose OPPOLR is posted to the
medical  record , whether the OPPOLR was posted to

thc-  medical record when the patient arrived on

the ward or whether ward person nel had to look for
the OPPOLR .

4. Repeat the above process in steps 1 through 3 for

each o f the 16 random samples of 10 re ports drawn on
the f i r s t  16 normal  workd -~ys of Period :~: .

B. Study of Labora to ry  Reque st  Tu r n a r o u n d  Time In s ide  the
Cl i n i c a l  L a b o r a t o r y

Labo ratory  request t u rna round  time ins ide  the labora tory
w i l l  be i nves t iga ted  by s t u d y i n g  the time be tween a r r i va l  of
the specimen at the l abo ra to ry  and the t ime the l abora to ry
report is ready For distribution. This will be accomplished

by s tamping  reques ts wi th t ime and date as they come into tho
labora tory an d s tamping re por ts wi th time and da te when they
are ready for distribu tion. The precise definitions for

s t a r t  and end of t u r n a r o u n d  t ime w i l l  be d i f f e r e n t  fo r  each
test site to conform with the n’~ncori ires that exist a~ the

si te f o r t ime and da te stamp ing of laboratory reques ts and
r e no r t s,  Also , there  w i l l  be some variation between Period ~:

and Per iod  Y due to changes  in c e r t if y i n g  r e p o r t s  f o r  l i s t r i -
b u t i o n  and a v a i l a b i l i t y  of t ime  d a t a .

It w i l l  pro bably be necessary to de term ine tu rnaro und
1-~~ne by laboratory section. A sufficient sample size will be

available since a copy will be obtained for all laboratory
r e - (u e st s  and r e p o r t s .

C. S tudy  of Telephone C a l l s  to the C l i n i cal Labora tory

Data w i l l  he collected to stud y the f r e q u e n c y  a nd  duration

of phone calls to the laboratory, and type at call ( i n q u i ry  or
non-inquiry) . In a d d i t i o n , the f requenc~ of o the r  c a l l s  in to

71 



and out  of the l a b o r at o r y  on t he  phone l i n e s  used b y t h e
r e c e p t i o n i st  w i l l  be mon i to red . W r i r h t - P a t t e r s o n  has  a
decentralized systen for resr-oudinq o inquiries anc .1 An d rews
has a c e n t r a l i ze d  svs~~~ - - . r p h p r p 4~~ore the stud~’ o~ er hane

ca l l s  w i l l  br t a i l o red  tn  each  s i ’ e.

Wr i g h t — P a t t er s o n

A t  W r i g h t — P a t  terson the r e ce pt i  on 1S t  a n s w e r s  t~ ~eph rne
calls comin~ i n to  the  l a b o r a t o r y  on one of f v e  l i ne s .
Requests for test results or test st~~tus are transferred to

the laboratory section that per f ormed the test- . Each section

m a in t a i 0 s  records  of the tes ts  i t  aer~~ormed .

Labora* rv r ecep t ion  area r e r s o n n e l  w i l l  he asked  to keeo
a record of a l l  t e l ephone  ca ll s  r e c e iv e d  d u r i n q  the second and
third week of Period X and Period V~ Telephone calls in each

of the t o l l owing  c at eg o ri e s  a re  to he co ~n t e i :

• Cal ls  completed a t  the r ecep t i on  desk  t hat  are
i n q u i r i e s  and t hos e  t h a t  are  ~or o the r p u ro o se s .

• I n qu i r i e s  and o t h e r  c a l l s  t r a n s fe r r e d  to ea’- h
l a b o r at o ry  sec t ion  or ot ~~ice a r ea .

A f orm w i l l  be n r o v L d e — l  ~ur  t h i s  i n f o rn a t i o n .

MET ae r s o n n e l  w i l l  co l l e ct  a dd i t i o n a l  d at a  on t e l e p h o n e
iL ~i r ies  dur i n g  e t :h t  r a n - I -  m ly  se l e ct  - 1  l 5 — m i n u ~ - o b s e r v a t i o n
r O rin’ls per day. The inforr-ation ~- he c o l l e c t m d i n c l u de s :

• To t al d u r a t i o n  of inquiry calls subdivided into

r e c e p t i o n i s t  t i m e , t une on hol d , and time tilking with

t e chno log i s t  — T h i s  dat a  w i l l  he c o l le c te d  by w a t c h i n g
the l i g h t  of each t e l ephone  l i n e  on the r e c e p t i o n i s t’ s
telephone .

• Cateanry and location of caller — T h i s  d a t a  w i l l  be
c o l l ect  e - )  by talkinq with r en e i t ion a rea  ae r s o n n e l .

72



• D i s p o s i t i o n  o t  c a l l s  sub d i v i d e d  m m  c a l l s  c o m p l et e d

at  re - c  ion a r c - i  and  t hose  t rans ~et

• ~es onse c a l  ls — Inquiry calls t r a n sfer r e i l  to lab or a t o r y

sec t ions  w i l l  Y *  ~ol a~’o i  mr a ’ ’  or  th e  o b s e r v at -  ion
period ~ d e te rm i n e  i f  the  ca l l  w a s  c o i L t l l e t 0 c 1  or

whe~~her a re turn call was mad ’- by the  t e c h n o l o g i s t .

I f  a r e t - u r n  ca l l  was m ade , in  e s t i m a t e  w i l l  he made

o~ the time to retrieve t h e  requested information.
t) e r q o nn e l  in each  laboratory sec t ion  w i l l  he asked to

record a l l  r e sp o n s e  c a l l s  on a f o r m  p r ov i d e d  by A n SE R .

• An at temut will he made to obser~’e the  d u ra t i o n  of

ca l l s  made  i n s i d e  the l a b o r a tor y  to orov ide  a check  on

e s t i m a t e d  - b i r a t i  on of  r e sn o n s e  c a l l s .

A smal l  s eP a r a te  s r p ~y w i l l  he conducted by MET nersonnel

to  de t e r~~~ne the avera Te d u r a t i o n  of a t e l euh on e  c a l l  for  r e n o r t —
S - r e s u l t s . I l e m a t ol o qy ,  at  l ab o r a t o r y ,  and  U r i n a l y s i s

w i l l  be m e a s -~r or l  s e r a r a t e l v  w h i l e  a l l  o t h e r s  w i l l  he grouped
- r et  h er .  ME T pe r sonne l  w i l l  a l s o  c nn du ct  a work  sa r r n l i n q

t o  1. -t e rm I no ~ u- - nor ’ent Ine of t im e  telephone lIn e s  are
busy.

A n dr e w  .s

S ince  a cen tra l  f i l e  o ’ all labora~~nry test results is

m a i n t a i n e d  in  ~he reception ar’~a a t  An - ir~~ws , the receptionist
answers most I n : m i r v  calls.

Labor~~to rv reception area Personnel will be asked to keep

a record  of a l l  ‘e l e p h o n e  c a l l s  r ece ived  l u r i n t  t h e  second
and t h i rd  week o ’ Pe r iod  I a 1  Period V . Telephone calls in

each o~ ~he f o l l o w i ng  c a t ea nr i e s  are to he counted .

• C a l l s  c o mp l et e d  a t  the r e c e p t i o n  desk  t h a t  a re

i n q u i r i e s  and those  t h a t  a r e  far other purposes.
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• I n q u i r y  and o the r  c i l l s  r a n s  f e r  red to each l a b o r a tor y

sect ion or o f f i c e  a rea .

A f o r m  w i l l  he p rov ided  for  t h i s  i n f o r m a t i o n .

MET pe rsonne l  w i l l  co l l ec t  a d d i t i o n a l  da t a  on t e lephone

i n q u i r i e s  d u r i n g f o u r  r a n d o m l y  s e lect e d  1/ 2 — h o u r  o b s e r v a t i o n

periods per day. The information to be collected includes:

• Total d u r a t i o n  of  inqui ry calls cnrrr leted at the

recept ion  desk

• Response ca l l s  by r ecep t ion  a rea  pe r sonne l  — The
d u r a t i o n  of a l l  the response  ca l l s  i n i t i a t e d  by
recept ion  area personne l  d u r i n c m  the obse rva t ion
period w i l l  be measured , and an e s t ima te  w i l l  be
made of the t ime  to r e t r i e v e  the reques ted  in fo r -

mation. An estimate will be made of the number

and duration of response calls initiated in the

l abo ra to ry  sect ions .

• Category  and l oca t i on  of c a l l e r  - This  da ta  w i l l

be collected by talking with reception area

nersonnel.

• Disposition of calls subdivided into calls com-

ple ted a t the rece pt ion area , calls requiring

a re tur n ca l l , and calls transferred .

A small separa te study w i l l  be conduc ted by MET personnel
t o  d e t e r m i n e  the average dur at io n  of a t e l ephone  ca l l  fo r
repor tin g sp it results. Hematolory, - ‘

‘~~ L a b o r a t o r y ,  and
U r i n a l y s i s  wi l l  he me asured sepa r ately  wh i l e  a l l  others wi l l
be grouped together. M ET person nel w i l l  a lso  conduc t a work
sampling study to determine the percent air o~ time telephone
lines are busy.
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D. Study of Errors in Arriving Outpatient Laboratory Request
Slips

Laboratory request slips arriving at the reception desk

are to be screened for  the f o l l o w i ng er rors :

• No p a t i e n t  name

• Illegible patient name

• No social security number

• Illegible social security number

• Incomplete social security number

• No c l i n i c  or ward name

• Illegible clinic or ward name

• No date

• Illegible date

• No patient telephone number

• Illegible telephone number

• No requesting physician

• I l l eg ib le  reques t ing  p h y s i c i a n

• No rank or relation code

• Illegible rank or relation code

• Other.

For analysis and the determination of sample size a

laboratory request slip is defined to be in error i f  one or
more major errors exist (the first seven in the above list) .

A slip is defined to be correct if all requested information

is on the slip and is legible or i f  i t  contains one or more

minor errors ‘ the last n ine  in the above l i s t )
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Two l- ’2—hour observation periods Per  day will be selected

randomly  f o r  the  du r a t i o n  o~ Period X and Period Y . Al l  out-

pa tien t labo ra tory reques t sl ips a r r i v ing a t the recep tion
desk d ur in g the observa tion period are to be screened for
e r ro r s , u s i n g  a da ta  co l lec t ion  fo r m  provided by ANSER . Since

the p o s s i b i l i ty  e x i s t s  t h a t  the e r r o r s  on two or more request

s l i p s  brought  to t he  l a b o r a t o r y  by one person at the same t ime
nov be cor re lated , the analysis will probably be on the basis

of one request sl ip nor  p a t i e n t .  For t h i s  reason i t  w i l l  be

necessary  to record the  p a t i e n t ’ s i n i t i a l s  a long w i t h  the e r rors
on all request slips.

If f e a s ib le, it would be desirable to hand out the patient
questionnaire at the same time laboratory request slips are
be ing  screened fo r  e r r o r s.  A sample  s i ze  of 200  pa t i en t
q u e s t i o n n a i r e s  w i l l  be requi red . One p rocedure  for  o b t a i n i n g
the necessary  sample s ize  would be to hand out f i v e  pat i en t
questionnaires during each 30-minute observation period , then
collec t all patient questionnaires at the end of the observa-
tion period . If less than five patients come in during an

observa t ion  period , the q u e s t i o n n a i r e s  are  to be handed ou t at
the next  obse rva t ion  per iod in a d d i t i o n  to the f i v e  for  tha t
per iod .

E . Service Time at the  L a b o r a t o r y  Recep t ion  Desk and To tal
Patient Time at ‘-he Clinical Laboratory

These two stud ies wi l l  be cond ucted s imul taneousl y by
observing the reception area durinq three randomly selected

1/2-hour obse rva t  ion pe r iods  per day f o r  the d u r a t i o n  of
Period X and Pe r iod  Y .

I

: Service tine at the laboratory reception desk for all

patients arriving during the 1/2—hour observation periods is

to be s tud ied  by c o l l e c t i n g  da ta  on t ime of a r r i v a l , service
at the reception desk , type of pa tient  (ou tpa tient or inpa tien t )
and a note  if  the  p a t i e n t  received i n s t r u c t i o n s  f r o m  the
receptionist.
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Total patient time at the clinical laboratory for all

patients arriving during the 1/2-hour observation periods

is to be studied by stamping a data collection form with time

and da te when the pa t ien t ar r ives  at the labora tory ,  g iv in g
the form to the pa t ien t , co l l ec t ing  the f o r m  when the pa t i en t
leaves the laboratory, and stamping the data collection form

w i t h  t ime and da t e  again  as the pa t i en t  leaves. MET personnel
will be responsible for handing out the data collec tion form

and i n s u r i n g  tha t  the r ecep t ion i s t  or other desi gna ted person
collects the form.

U
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tIE . DATA COLLECT I fl FOR EVALUAT ION OF AFCLAS

This  sec tion d e t a i l s  the data tha t  w i l l  be collected in

~ ht e~’a1uation by general category of data.

A. Time M e a s u r e m e n t  a n d/ o r  E s t i m a t i o n

This subsec tion specifies the data to be collected for

d e t e r m i n i n g  t ime per unit that is spent in specified tasks.

The da ta  are to be collected by d i r ec t  obse rva t ion  or by
interviews.

1. Time per task  accompl i shment  fo r  each task involved

in producing admin i s t r a t ive  reports  and College of
Ame r ican Pa thologis t s  (CA P) workload repor ts

Documentation—

a. A list of all administrative reports, their
f r equency ,  purpose , and who requires  them

b. A l i s t  and desc r ip t ion  of all tasks  involved

in p r epa ra t i on  of a d m i n i s t r a t i v e  and CAP
reports , the f r e - p ~en n y  of the t a sk , and cop ies
of the fo rms  used

c. A ll t ime measuremen ts obtained , a descript ion
of the measurement  p rocedures  used , and of

any calcula tions done .

2. Time per request slip to file the laboratory copy of

the s l ip  in  the l abo ra to ry  f i l e s

Documentation—

a. A d e s c r i p t i o n  of the f i l i n g  t a s k  t imed

b. A copy of each kind of request slip

c. All time measurements obtained , a descx iption

of the measurement procedures used , and of
any calculations done .
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3 . Time per p a t e  to f i l e  t e s t  w o r k s h e e t s  and workload

log shee t s  b y each l a b o r a t o r”  sect ion and c e n t r a l l y .

( Sepa ra t e  d e t e r m i n a t i o n s  may be needed if procedures

vary widely among locations.)

Documentation—

a.  A d e s c r i p t i o n  of the f i l i n g  p rocedures  timed ,

by l a b o r a t o r y  sec t ion  and c e n t r a l l y

b. A list by laboratory section of all kinds of

items filed and a copy of each

c. All time measurements obtained , a descr iption
of the measurement procedures used , and of
any calculations done.

4. Time per report produced to file quality control

records and statistical summaries in the laboratory

sections and centrally

Documentation—

a. A description of the filing procedures timed

b. A l i s t  of the k i n d s  of r epor t s  and/or

summaries  f i l e d  and a copy of each k ind

c. All time measurements obtained , desc r ip t ions
of p ro cedures  used , and of any c a l c u l a tions
lone .

5. Time to per torm other laboratory filing tasks , un it

time and documentation as appropriate

6. Time per task accomplishmen t to remove ou tda ted items
from laboratory files for each kind of file ( i n

preceding time measurement items 2, 3 , 4, and 5) for

which task is done
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Documentation--

a. List of all kind s of files included in the

preceding items 2, 3 , 4, and 5 for  which
th i s  task is done

b. Description of each procedure timed

c. All time measurements obtained , descr ip t ion
of procedures used , and of any ca l cu l a t i ons
done

7. Time per request slip to file laboratory results in

outpatient medical records

Documentation—

a. Description of the filing procedure timed

b. All time measurements obtained , descr ip t ion
of procedures used , and of any ca lcu la t ions
done .

8. Time per request slip to file laboratory results in

the medical records of inpat ients on the wards and

t ime per request slip to file laboratory results in
the medical  records of inpa t ien t s  in the Medical
Record Room

Documentation—

a. Descr ip t ion  of the f i l i n g  procedures timed

b. All time measurements obtained , description

of procedures used , and of any ca lcula tions
done .

9. Time per patient for preparation and filing in the

patient ’s medical record of cumulative summaries or

flow sheets of laboratory results
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Documentation—

a. Desc r ip t ion  of the procedures timed

b. All time measurements obtained , description

of the procedures used , and of any calculations

done .

10. Time per request  slip to f i l l  out requests for
laboratory tests at the clinics and wards

Documentation—

a. Description of the procedure timed

b. All  time measurements  obtained , desc r ip t ion
of procedures used , and of any calculations

done.

11. Time per request s l ip  spent by labora tory personnel
in filling out or completing request information on

laboratory sl ips

Documentation--

a. Description of procedure timed

b. All time measurements obtained , description

of proced ures used , and of any calcu lations
done.

12. Time per test to enter test results on laboratory

slips

For Period X:

• For test results printed automatically

• For test results transcribed from worksheets

or log books

• For test results transcribed from an instrument

disp lay
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• For test results transcribed from a machine

p r i n t o u t .

For Period Y :

• Online

• Manually entered into terminal from worksheets

• Mark-sens worksheets

• Mark—sense computer card .

Documentation—

a. Description of the procedures timed (See

‘ect ion B , number 7 , and Sec tion E , number
4 for  l ist  of t e s t s . )

b. All time measuremen ts obtained , descr iption
of procedures used , and description of any

calculations done.

13. Time per page to enter headings on each kind of test

worksheets , workload log sheets and log book pages

(except those that are computer- ~enerated pages ,

Wright—Patterson only)

Documentation—

a. Descr ipt ions of procedures timed

b. List of all kinds of log books , test worksheets ,

workload log sheets , and a copy of each kind

of page that headings are entered on

c. All time measurements obtained , description of

procedures used , and of any calculations done.

14. Time per entry (line, patient) to record patient

identification and test requests for each kind of

test worksheet , workload log sheet, and log book

(e xcept those that  are computer—genera ted , W r i g h t —
Patterson only).
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D o c u m e n t a t i o n —

1 . D e s c r i n t  ions  of t he  ; r o n f  lures t j z~

b. List of all k i r is of test w jiks~h~~~t~~~~~~~~~~~ 
- -

- - 

r~~Loa- ~--i~~~ ~~~T~T ni  log books , and
- - 

a copy of each kind  o~ page that pat lent

identification and r eq u e s t s  are e n t e r e d
on

c. All tine measurements obtained , descrip-

tion of procedures used , and of any
c a l c u l a t i o n s  done.

15. Time per tes t  to en te r  tes t  r e s u l t s  on t es t  w o r k s h e e t s ,
workload  log sheets , and log books

• For test results printed automatically

• For tes t  r e su l t s  t r a n s c r i b e d  f r o m  o ther

worksheets or log books

• For test results transcribed from an instru-

men t d i sp l ay

• For test results transcribed from a machine

p r i n t o u t .

Documentation—

a. Descr i ption of the proced ur es t imed

b. List of all kinds of test worksheets , work-
load log shee ts and log books , and a copy
of each k ind  o f page tha t test results are

entered on

c. All time measurements obtained , description

of p roced ures used , and of any cal cula tions
done .

_  - 

:4 

-
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l~ . ~re per tube to label specimens

Documentation—

a. D script iori of the procedures timed

b. All time measurements obtained , descri pt ions
of r-rocedures used , and of any ca lcu lations

done .

17 . Time per r o u t i n e  ( s c h e d u l e d)  specimen col lec t ion t r i p
to sort  s l ips , p repare  a l i s t , or o the rwi se  specif y
the patien ts to be vis ited by each technic ian

Documentation—

a. Desc r ip t ion  of the procedu res t imed

b. Al l  t ime measu remen t s  obta ined , d e s c r i p t i o n
of procedures used , and of any  cal c u l a t i o n s
done.

18. Time per test , request slip, workshee t, or other u n i t
reviewed and/or cer ti f i ed  fo r  review and cer tif ica tion

o~ test results by supervisors , and time per test ,

re q ~eTt sl ip, workshee t , or other unit reviewed and/or

certi f ied for  review and cert i f i c a t ion of tes t resu l t s
by te c h n i c i a n s .

Documentation—

a. List of each kind of - i:  t reviewed and/ or
c e r t i f i e d  by su pe rv isors , each k oid of unit

reviewed and/or certified by tachnicians

b. Description of the procedures timed

c. All t ime measureme nt s obtained , description

of proc edures  used , and o f any cal cu la tions
done .
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19. Time per analysis to p e r f o r m  statistical analyses of
quality control sample results , or other calculations

for quality control and to record them on a report

Documentation—

a. Description of procedures timed

b. List of all kinds of quality control analyses

performed and a copy of a repor t for  each kind
( See Section A , number 4 , documentation item b.)

____  — — 

c. All time measurements obtained , description
of procedures used , and of any calculations done .

20. Time per analysis to perform statistical analyses of
pa tien t resul ts by popula tion

Documentation—

a. Description of procedures t~mec
1

b. List of all kinds of analyses performed and

a ccpy of a repor t of each k ind

c. All time measurements obtained , descri ption
of procedures used , and of any calculations

done.

21. Time per test for test result calculations and/or

con .‘ers ions

Documen ion—

a. Descr iption of procedures timed

b. List of all tests for which calculations and ’har

convers ions  are done and de sc r ip tion of the
calculation and/or conversion required

c. Au item measurements obtained , description of

the pro cedures  used , and of any calculations

done .
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22 .  Ti me per task accomplishment  for computer operation
tasks such as generat ing test worksheets wi th CREATE ,

a t i m e — s h a r i n g , computer system used at Wr igh t—
Patter son

Documentation—

a. List of computer operation tasks 
—

b. Des ri pt± on of—p-iocedures t imed
— 

c. All time measurements obtained , description

of procedures used , and of any ca lcula t ions
done.

23. Time per telephone call to report s t a t  resu l t s

Documentation—

a. Description of procedure timed

b. Al l  time measurements  obtained , desc r ip t ions

of procedures used , and of any calculations

done.

24. Time per supervisor to respond to inquiries , complaints ,

and errors

Documentation—

a. Description of procedures timed

b. All time measurements obtained , descript ions
of procedures used , and of any ca lcula t ions
done .

25. Time per admission or interward transfer of admissions

and interward transfers

Documentation—

a. Description of p rocedures  timed

b. All time measurements obtained , descriptions of

procedures used , and of any calculations done.
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26. Time per report to review or process new AFCLAS-

generated reports

Documentat ion--

a. Description of procedures timed - —

h . -~~11 Uii~~~rriè~~ uremen ts obtained , descr ip t ions
of procedures used , and of any ca lcula t ions
done.

B. Count ing  and/or Es t ima t ion

The measuremen ts are made by count ing or es t imat ing  the
number of specified i tems and tasks  done dur ing Period X and
Period Y; the numbers obtained and the procedures used are

then documented .

1. The number of times during Period X and Period Y
that each task involved in producing administrative

repor ts and CAP workload reports  is performed

Documenta t ion—

a. See Section A , number  1, documenta t ion  items
a and b.

b. All numbers obtained , descr ip t ion  of pro-

cedures used , and of any calculations done.

2. The number of request slips received by the laboratory

each d a y ,  by labora tor y section and by inpat ient and
outpa tien t catego~r ies , f ur ther subdivided by s ta t

and all others (c~ount n~~a~ sl ips only in 5tat

Labora tory ,  U r i n a l y s i s, and Hematology.)

Documentation—

a. List of kind s of slips received by each
laborat ory section and a copy of each one
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b. All daily slip counting forms and a description

of the procedures used to obtain the numbers

recorded .

3. The number of test worksheets , workload log sheets,

and log book pages of each kind filled out each day

by each laboratory section

Documentation—

a. List of each kind of test worksheet , work-
load log sheet, and log book used by each
laboratory section and a copy of each kind
of page (includes hand-prepared pages and

a copy for each kind of use of a standard
form)

b. All daily forms for counting the pages and

description of procedures used to obtain
the numbers recorded .

4. The number of test worksheets, workload log sheets
and log book entries per day by kind of sheet or

log book

Documentation--

a. See Section B, number 3, documentation item a.

b. All numbers obtained , a descr ip t ion  of the
procedures used , and of any calculations done .

5. The number of times during Period X and Period Y that

each kind of statistical analysis for quality control

is performed and that each kind of quality control

report or statistical summary is produced by each

laboratory section

Documentation—
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a. See Section A , number 4, documentation item b,
and number 19 , documentation item b.

b. A ll numbers obtained , description of pro-

cedures used , and description of any calcula-

tions done .

6. The number of times outdated items are removed from

each kind of laboratory fi1e (those for which the

time to do this task is measured , Section A , number 6)

Documentation--

a. See Section A , number 6 , documentation item a.

b. A ll numbers obtained , a description of the
procedures used , and of any calculations done.

7. The number of tests done each day by kind of test,

further subdivided into inpatient and outpatient for

all tests and then by routine and stat for tests per-

formed by the Sta t Laboratory,  Hematology and Ur ina lys is

Dc-:umentation—

a. List of all kinds of tests done by each

laboratory section

b. All daily test counting forms and description

of procedures used to obtain the numbers
records.

8. The number of specimen tubes labeled per day

Documentation—

a. All  numbers  ob ta ined , a descri pt ion of the
procedures used , and a description of any

calculations done .
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9. The number of routine specimen collection trips

per day and the number of technicians involved

in each

Documentation—

a . All numbers obtained , a description of the
procedures used , and of any calculations

done.

10. The number per day of each kind of item reviewed
and certified by supervisors and by technicians

(probably included in the preceding items of

Section B)

Documentation—

a. See Section I, number 18, documentation
item a.

b. All numbers obtained , a description of

procedures used , and a description of any

calculations done.

11. The number of t imes dur ing  Period X and Period Y
that statistical analysis of patient results by

population are done

Documentation—

• a. See Section I, number 20, documentation
— item b.

b. All numbers obtained and a description of the

procedures used.

12. The number of times per day each computer operation
task is carried out (Wright—Patterson only)

Documentation—
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a. See Section I, number 22 , dGcumentation

item a.

b. All numbers obtained and a description of

the procedures used to obtain them .

13. The number of tests Sent to other facilities for

processing during Period X and Period Y by kind of

test and the facility it is sent to

Documentation--

a. A list of all kind s of tests that are

routinely sent to other facilities

b. A list of all facilities that the tests

are sent to

c. All completed “tests sent out” counting

forms and a description of the procedures

used to obtain the information recorded .

14 . The number of tests received from other facilities

during Period X and Period Y by kind of test and

sending facility

Documentation--

a. A list of all facilities that send in tests

for  process ing

b. A list of all tests that the sending facili-

ties routinel y send

c. All completed “tests sent in ” counting forms

and a description of the procedures used to

obtain the information recorded .

15. The daily inpatient census by ward

Documentation—
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a. List of all wards and the type u~ patient

on each (e.g., Orthopedic , ObsL~ trics)

b. All daily census data collected and a

description of the procedures used to obtain

it.

16. The number of outpatient visits per day by clinic

Documentation—

a. List of all clinics and type of clinic

b. All daily patient visit data collected

and a description of the procedures used

to obtain it.

17. The number of telephone calls per day to report

s t a t  results

Documentation—

a. List sections placing calls to report s tat
results

b. All numbers obtaiaed and a description of

the procedures used to obtain them.

18. For each new AFCLAS—generated report , the number of

times per week the report is printed

Documentation—

a. List all reports and a copy of each kind of

report

b. All numbers obtained and a description of the

procedures used to obtain them.
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C. Personnel

It is necessary to identify the personnel involved in

each of the following tasks and to determine the fraction of

the total time for the task that each contributes. Procedures

and findings are documented for each.

1. Each task involved in preparation of administrative

reports and CAP workload reports

2. Filing laboratory copy of request slips in laboratory

files

3. Filing test worksheets and workload log sheets in

laboratory files—in laboratory sections and

centrally

4. Filing quality control reports and statistical

summaries in laboratory central files and in labora-
tory section files

5. Removing outdated items from files for each kind

of f i l e  in preceding items 2 , 3 , and 4

6. Filing laboratory results in Outpatient Medical

Records

7 . F i l ing  laboratory results in medical records of
inpatients

• On wards

• In the Inpatient Medical Records Room

8. Preparing cumulative summaries and flow sheets of

patients ’ laboratory results

9. Filling out request slips

• On wards

• In clinics

• In the laboratory
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10. Entering laboratory test results on request slips

for each laboratory section

11. Entering headings , patient identification requests ,

and results on each kind of test worksheet ,

workload log sheet , and log book

12. Labeling specimens (or specific tasks involved—

writing name, batch labeling , etc.)

13. Preparing list or other identification of patients

to be visited by each technician on specimen —

collection rounds

14. Supervisor ’s review/certification of results

15. Technician ’s review/certification of results

16. Statistical analysis of quality control results

17. Statistical analysis of patient results by population

18. Test result calculation and/or conversion by kind

19. Each computer operation task (Wright-Patterson only)

Documentation—

a. A list of name and classification of all

laboratory personnel

• b. A description of the procedures used to

obtain the information .

20. Calling a ward or clinic to report the results of a

stat test

21. Supervisor (laboratory officer) responding to

inquiries , complaints , and errors

22. Preparing a list of admissions and interward trans-

fers for laboratory use

23. Reviewing or processing new AFCLAS—generated reports.



D. Information About Laboratory Operations

Specified information and documentation about laboratory

operations must be obtained from the personnel involved .

1. Identify and list any records of laboratory results

(other than request slips , test worksheets , workload

log sheets, quality control reports and statistical
summaries) that are filed in laborat~ ry files.

2. Identify and list locations in the laboratory where

telephone inquiries are routinely referred .

3. Obtain and estimate the percent of inpatient labora-

tory slips filed that are filed on the wards and the

percent filed in the medical record room , and

describe procedures used.

4. List all laboratory tests in the following way:

• Tests for which results are printed on request

slips automat ica l ly

• Tests for  which  r e su l t s  are t r ansc r ibed  to s l ips
from worksheets or log books

• Tests for which results are transcribed to slips

from an ins t rumen t disp lay

• • Tests for which results are transcribed to slips

• f r om a machine p r i n t o u t.

5. List tests for which results are entered on test

worksheets , workload log sheets , or log books in the

following way:

• Those printed automatically on the worksheet ,
workload sheet, or log book

• Those transcribed from other worksheets , workload

sheets, or log books
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• Those transcribed from an instrument display

• Those transcribed from a machine printout

6. Identify and list any laboratory forms used in

requesting tests, processing tests, reporting test

results , and keeping quality control records that

have not been included in the preceding lists.

7. Identify and list all automated laboratory equipment

and the tests done by each. List those that will be

online with AFCLAS and those that will be off line.

8. For each laboratory section list the kinds of quality

control statistics that are calculated .

9. Iden t i fy  and list all tests for which technic ian~ do
calculations and/or conversions and specify the

calculation and/or conversion done.

10. Obtain estimates from laboratory supervisors of the

time they spend in responding to inquiries , complaints ,

errors detected before results leave the laboratory,

and errors in results reported to physicians . Describe

the procedures used .

11. Obtain an estimate of the percent of laboratory request

slips for which request information is filled in at

the laboratory. Describe the procedures used .

12. Obtain an estimate of the percent of inpatients for

whom cumulative summaries or flow sheets of laboratory

results are prepared .

E. Cost Data

Cost information will be collected on the items listed below :

1. Identify total cost of AFCLAS computer system during

Period Y. Include purchase price , monthly rental ,

and other operation and maintenance .
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2. Identify avera ge cos t per person by personnel
category for all laboratory personnel during

Periods X and Y.

3. Iden t i f y to ta l  personnel  costs for  a l l  labora tory

personnel for Periods X and Y.

4 .  I d e n t i f y cost per copy of labora tory c l i n i c a l  forms

by kind of form used in Periods X and Y.

5. Ident i f y cost of cap i ta l  expend i tu res  for  the
cl in ical laboratory from the f i r st da ta collection
period through the final data collection period .

6. Identify average cost per person by personnel cate-

gory of personnel who f ile labora tory resul ts in
medical records in the Medical Records Depar tmen t
dur ing  Periods X and Y.

7. Identify average cost per person by personnel cate-

gory of personnel who file laboratory results in

medical  records in nurs ing uni ts du r ing  Periods X
and Y .

F. Note on Sample Size for Observation and/or Sampling Studies

In order to conduct the Period X evaluation , an estimate
of sample size is required F or the f o l l o w i n g  a reas :

• Outpatient Medical Records (°MR)

• Inpatient Medical Records (~~Mt~)

• Errors in arriving outpatient laboratory slips

• Duration of telephone calls

• Service time at the reception desk

• Total patient time at the laboratory.
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In addition , we want to determine the effect of AFCLAS

on laboratory slip turnaround time and on frequency of tele-

phone calls. However , if all slips are Xeroxed during the

20-day evaluation period , we will have an ample number from

which to draw a sample after Period X in order to assess

turnaround time. Also , recording of all telephone calls by

the receptionist for the second and third week of Period X

should provide a sufficient number with which to analyze

telephone call frequency.

There are three main factors influencing the sample size.

The first of these is that we wish to test hypotheses on the

effect of AFCLAS in each of the above areas , as opposed to

merel y making conf idence  in te rva l  s t a tements  about popula t ion
parameters. A second and related consideration is that we

are dealing with a two—sample problem , i.e., before and after

AFCLAS , in contrast to hypotheses on parameters of a single

population . Finally, we shall estimate the required sample

sizes by specifying a probability distribution for each area.

1. Ou tpa t i en t  Medical Records ( O F F )

This will be a study of (a) the percentage of laboratory

slips not filed in the record after a month and (b) the

time required for slips to reach 0MB. If p
1 
denotes the

percentage of slips that can ’t be filed before AFCLAS and p2
the percentage of slips that can ’t be filed after AFCLAS , then

in (a) we wish to test the null hypothesis H :  p
1 

= p2 
aga ins t

the alternate hypothesis HA : p1 � p 2 .  In any test of an
hypothesis we must speci1 y the probability ~~, the chance that

we are willing to take that we have a nonrepresentative sample

that causes us to reject H when in fact it is true. Clearly,

we would like -t to be low. We must also specif y the proba-

bility 8 such that 1— I- , the chance that we are correctly

rejecting H , is high. Finally, we must select the amount o:
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change (S between p1 and p2, which we would like to be able to

detect by testing H0. We shall regard (S = — p2 1 .10 as
a significant change. We estimate our sample sizes similar to

Reference 1 based on a binomial distribution , since the labora-
tory slips belong to one of two classes—either they are filed

in the record or they are not filed . The sample sizes for

Period X (and also for Period Y) are given by

N = (Z~/2 + Z = p2 (l_p 2)1

where Z ct/2 and Z ~ are the a/2 and ~ points of the
cumulative standardized normal distribution function , respec-
tively. Table 1 reflects the sample sizes needed to detect
(S = .10 for various ~ and l—~ values where p is the larger of
p1 and p2. Previous studies indicate that p1 

= .20 may be a

minimum . Sample sizes from the above formula were checked

using Reference 2 and where minor differences were found , the
larger sample sizes were used for Table 1. Using ~ = .10 and

l—~ = .90 as reasonable probabilities , we project a sample

size of N = 400 laboratory slips or 25 slips per day for 16

days. A means by which to select random samples of size 25

will be provided by ANSER .

The second part of the OMR study deals with the time

required for slips to reach the record room. We postulate an

exponential distribution for this time, i.e.,

f (x)  =

so that the mean time required for a slip to reach records is

E (X) = 1/0 .
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If 1/01 and 1/02 denote the true mean times before and af ter
AFCLAS respectively, then we wish to test the hypothesis that

l/0~ = 1/02 or H0: 02/01 
= 1 against HA : 02/01 ~ 1. The

assumption of exponentiality is a traditional one in treating

service time data (Reference 3).

Let and be the sample mean times before and after

AFCLAS, each based on a sample of size N. Then it can be

shown that (01/02) x1/~c2 follows an F2N,2N distribution. If
= 01/02~ 

our sample sizes may be determined from

1—B = Prob 1F 2N 2N ~ ~~a/2,2N,2N~ 
+ Prob 

~
F2N 2N > 

~~
‘
l~a/2,2N,2N~

where a and B are as before, and Fa/2 2N 2N and F1_a/2 ,2N,2N
represent the ct/2 and 1-a/2 points of the cumulative F2N 2N
distribution, respectively. Table 2 gives the sample sizes

needed to achieve 1—B = .90 for various a and ~ values.

TABLE 2

SAMPLE SIZES FOR 1—B = .90

\q 95/100 90/100

(or 100/95) (or 100/90)

.10 960 440

.05 1100 480

The parameter ~ represents a true ratio of mean service times
since

= (l/0 2 ) / ( l/0 1) .

Thus , if we would like to be able to detect a change from 100
time—units before AFCLAS to 90 time—units after AFCLAS (or 90

units before AFCLAS to 100 units after AFCLAS) with a =
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1—B = .90, we require a sample of 440 observations. Due

to the relative ease of Xeroxing the slips at OMR , it was

originally felt that a sample size of N=l000 would be de-
sirable for this portion of the study. This would necessi-

tate determining the age of these slips (in days) for a

period of 1 week based on an average of 200 slips per day

arriving at the record room for filing. However , the

analysis may require stratif ication of the slips by clinic,
thereby decreasing the sample size available for each clinic.

Therefore, we estimate 2 weeks as the minimum time needed
to give us adequate sample sizes. Sample sizes were also

calculated based on a normal distribution of service times

and using a small sample of data from the OMR at Wright-
Patterson AFB. These sample sizes were found to be substan-

tially higher than those of Table 2 due to a large variance

in arrival times.

2. Inpatient Medical Records (IMR)

This portion of the study will also be treated as a

binomial distribution since a search will be conducted for

the laboratory slips in the record on the wards after they

have left the laboratory. The slips could then be classified
as having reached the record in the ward or not having

reached the ward. Also , af ter a month , a search of IMR will
be conducted to determine how many of the slips not found

• in the record on the wards have reached the record. Again

based on Table 1, a single sample of 400 slips or 25 slips a
day for 16 days can be used for the ward search , followed by
a month-end search of IMR for those slips not found on the

• wards.

3. Errors in Arriving Outpatient Laboratory Slips

Once more we will require the observation of approxi-
mately 400 slips sirce a slip can be classified as either
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being in error or not being in error . A slip is in error if
one or more of the following exists:

• No patient name

• Illegible patient nanie

• No Social Security number

• Illegible Social Security number

• Incomplete Social Security number

• No clinic or ward name

• Illegible clinic or ward name.

A slip is def ined to be correct if all required information
is on the slip and legible , or if it contains one or more
minor errors (all possible error s except the seven listed
above). Based on an average of 16 arrivals per hour

(Reference 4), we would require approximately 25 hours of
observation. We feel that a sufficient number of laboratory

slips will be checked based on an observation time of 20 hours
or two 1/2—hour intervals a day.

4. Duration of Telephone Calls

This will be recorded in seconds. From Table 2, based

on an exponential distribution, we must have at least 400
calls; we would like to have more . At an average of 10 calls
an hour (Reference 4), this is about 4 0 hours of phone obser-
vation or 2 hours a day in eight 15-minute observation periods.

Sample sizes calculated from an assumed normal distribution

and using data from Keesler AFB are much higher estimates.

5. Service Time at the Reception Desk and Total Patient
Time at the Laboratory

These may be conducted s imultaneously since handing out
the time in/time out cards to the patients requires very

little time. Service time at the reception desk will be
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measured in minutes. We assume an exponentia l distribution
for both. If we require about 450 observations from Table 2,

then based on an average of about 15 observations per hour
(Reference 4), this will require about 30 hours of observa-

tion of 1.5 hours per day. This could be done in three 30-

minute intervals. Again , the normal distribution using

Keesler AFB data for service time at the reception desk , and

using data from Reference 2 for total patient time at the

laboratory , yields higher sample sizes than those in Table 2.

ANSER will provide a single observation schedule for

numbers 3 through 5.

G. Note on Choosing a Random Sample

The following is a method for choosing a random sample
of size 25 from a population of size n where ri = number of
Xeroxed laboratory slips from which the sample is to be drawn .

As a result of the sequential number stamp, each slip will

have a 3—digit number from 001 to ri.

Pick an arbitrary starting point in the Chemical Rubber

Company (CRC) Table XII.4 (Reference 5), e.g., the first 3—

digit number group on page 480, line 10, column (7), which is
388. Continue down this column observing 568, 186 , 363 , etc.

If the random number observed is from 001 to n, include the
slip with the corresponding number in the sample of size 25 ;
otherwise continue to the next random number. If a number

(slip) has already been included in the sample and is observed
again, continue to the next random number. To illustrate ,

the first slip selected under the above sampling scheme for a
population of size n = 200 would be slip number 186. At the

bottom of the page, proceed to the next 3-digit number group

in line 1, columns (7) and (8) , which is 791, 825, 792, etc.
Follow this procedure until a sample of size 25 has been
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collected. Of course, a different starting point should be
used for each sample taken. The same process can be applied
for selecting samples of size 10 by observing 2—digit random

numbers.

H. Observation Schedule

This section consists of Table 3, the Observation

Schedule for Period X and Period Y data collection.
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TABLE 3
OBSERVATION SCHEDULE

Days
T Fm8 

1 2 3 4 5 6 7 8 9 10 ii 12 13 14 iS 16 17 18 19 20

0730 ~~~~~ i F F F t l ~~~~~~~~~~~~~~~~~~~~~~~~~ l~~~~~e

0800 

— 
~i 

12 12 12 ,2 ~ 
17

0830 e ‘~ T~ ~1 12 5 F e 12 ‘ 
~~~~~ —

0900 12 11 t~ F F 1
7 e F F 1 l~ F F

3930 r 8 F F 5 F 1 7 F F S r F T~ ‘2

1000 r 12 e e r 1 e I~ 12

1030 F F~ 12 ‘2 F 5 12 ~i 
12 e F

1100 e r

1130 ‘2 ‘2 12 12 12 12 r ‘2 r

— 

1 200 1
1 I i T~ 1 17 ‘2 ‘ 1 e ‘2 ‘2 ~ F

1230

1300 e l~ ‘2 1 ‘2 7 12 
0

1330 ‘2 ~ t i P F ‘2 ~1 T i F~ r r T~ 12 12
I i

1400 
2 ~ 

1 2 ~~~~~ F ‘2 F ‘2

1430 ‘2 7 I ; F F I~ ‘2 
F F F F ‘2

1500 ‘2 F ‘ I ‘2 • T • ~ 17 P l~ t~ I
~

1 530 4. 
~2 

‘1 ‘2 
‘2 ~l ~1 

‘2

1 600 
~2 

8 8 ‘2 
F 

~2 
‘2 ~1

Observe nFlmb pc of lab SIF~ i in C F F O F

O bserve SIrVFC 8 T FrTre a? FerepTrO r r  leik and Irand I F  rrr n e IF 11110 OUt ca F ri s
Observe cal l Flurat ions 41F F nq IF F SI 15 m i n ut e  perr Od

‘2 Ob se rve ca l l dura Ti ons d urr nq second iS minute peFinri
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IV. DATA COLLECTION TASKS REQUIRING THE ASSISTANCE OF
LABORATORY PERSONNEL (PERIOD X)

Laboratory reception area personnel wil l  be asked to do
the following :

1. Keep a record of all telephone calls received during

the second and third week of Period X. (A data

collection form will be provided.)

2. Collect from a sample of 450 patients the form

handed out by MET personnel that is used to measure

patient time in the laboratory.

3. Remind hospital staff to record the time of depar-

ture from laboratory and area to which laboratory

reports will be delivered. (A data collection form

will be provided.)

4. Record time of departure to deliver laboratory

reports to the wards or clinics and general desti-

nation. (A data collection form will be provided.)

Other laboratory personnel will be asked to do the

following:

1. Record return response calls for inquiries for test

status or test result. (A data collection form will

be provided.)

2. Record the time leaving and the time of return to

the laboratory from all specimen collection trips

to the wards or clinics. (A data collection form

will be provided.)

3. Remind hospital staff to record the time of departure

from the laboratory and area to which laboratory

reports will be delivered . (A data collection form

will be provided.)
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4. Record time of departure to deliver laboratory

reports to the wards or clinics and general desti-

nation. (A data collection form will be provided.)

5. Record workload information and provide it to MET

personnel. The requested workload information

includes the following :

— The total daily number of tests performed for

each kind of test subdivided into inpatient and

outpatient categories

- The daily number of s -ta t tests performed for each

kind of test for the sections of Hematology ,

Urinalysis , and Stat Laboratory

— The total daily number of request slips by section

subdivided into inpatient and outpatient categories.

(A data collection form will be provided.)

— The daily number of stat request slips for the

sections of Hematology, Urinalysis , and Stat

Laboratory subdivided into inpatient and outpatient

categories. (A data collection form will be

provided.)

— Make available for Xeroxing historical workload

reports.

6. Record the name of personnel on duty in the clinical

laboratory each day subdivided by laboratory section .

7. Xerox all completed laboratory reports when ready

for distribution.

8. Complete a laboratory staff survey questionnaire

(takes approximately 15 minutes).

9. Cooperate in answering questions and providing infor—

mation about procedures to MET personnel.
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V. DATA COLLECTION TASKS REQUIRING THE ASSISTANCE
OF i?ERSONNEL OUTSIDE THE LABORATORY (PERIOD X)

The following groups of people outside the laboratory

will be asked to complete a questionnaire:

• Physicians (10—20 minutes)

• Registered nurses (10 minutes)

• Laboratory patients (10 minutes).

The Registrar will be asked to provide the following

information :

• Daily admissions and discharges (AdmisE- ons and

Discharge Report)

• Daily census (Commander ’s Report).

The Noncommissioned Officer in Charge of each outpatient

clinic will be asked to provide the daily number of out-

patient visits. (A data collection form will be provided .)

Personnel from outpatient clinics and inpatient nursing

units will be asked to sign out when they pick up completed

laboratory reports.

Personnel in the Outpatient Medical Records Department

will be asked to do the following :

• AUow a data collector to Xerox laboratory reports

ready to be filed

• Pull medical records to be screened by data collectors

(approximately 500 records)

• Aid data collectors in tracking down laboratory reports

not yet filed in the outpatient medical record .

Inpatient Medical Records personnel will be asked to pro-

vide information that will allow estimation of the fraction of
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inpatient laboratory reports that are filed in inpatient

medical records rather than on the wards. (They may be

asked to count or to allow a data collector to count labora-

tory reports by the date the report was ready for distri-

bution.)

Hospital staff will be asked to aid data collectors

observing :

• Time required to file a laboratory report in the

outpatient medical record

• Time required to file a laboratory report in the

inpatient medical record

- On the ward

— In Inpatient Medical Records

• Time required to fill out a laboratory request slip

— In the clinics

- On the wards

• Time required to prepare and file a laboratory flow

sheet (including the number and percentage of patients

requ i r i ng flow sheets).

The Registrar/Hospital Administrator will be asked to pro—

vide information about changes that occur between Period X

and Period Y.
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VI. DATA COLLECTION FORM S

This part of Appendix B is a compilation of all data
- collection forms that were used in the evaluation of AFCLAS

at MCWP.

I!
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List of Form s

Form 1: Record of Telephone Calls to Wright—Patterson

Clinical Laboratory Reception Area

Form 2: Followup for Calls Made from Laboratory Sections

at Wright-Patterson 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: Daily Workload Record

Form 7: Request Slip Record

Form 8: Stat Request Slip Record

Form 9: Reception Area Observation Record (Errors in

Arriving—Outpatient Request Slips)

Form 10: Reception Area Observation Record (Service Time

at the Laboratory Reception Desk)

~‘orm 11: Time In/Time Out Card

Force’ 12: Record of Return from Specimen Collection !

Departure for Result Slip Distribution

Form 13: Record of Tests Sent Out to (Received from) Other

Clinical Laboratories

Form 14: Report of Outpatient Clinic Visits

Form 15: Report of Inpatient Census

Form 16: Turnaround Time

Form 17: Inpatient Reports

Form 18: Outpatient Reports
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Page_ of_ Pages

DAILY WORKLOAD RECORD

Lab S~C 1FO n _____________________________ O at e  P rs pa r e d  by

Routine Stat Total

In Out In Out

A~ * , F R  M~~~C 197S, FOAM 6
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Paqe ... ... of _ Pages

STAT RE QU EST SLIP R ECOR D

Prepared  by  D a t e  _______________________________

Hematology UrF na l ysis Stat Lab
Date

In O u t  In Out In Out

A IFISER I5’~ 1 975i  FORM 8
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R ECEPTION AREA OBSERVATION RECORD
( Err o rs in Arriving Outpatient Request Slips )

Observ at ion N i m F i ~- - __________________ Ti me 1 I IF, I  ___________ To ____________

O a t .  __________________________________ ______________________________

Er r o rs
Sl up s  P at i e n t s ________ — — __________ _________ — —

Observed InF SF a IS  Patient s Clinic T p 1 p 4 1 1 1 1 5 ip Rank
Name SSA N Ward N i  

Phys ician Re la t For i  Date Other Comments

2

3

4

5

6

8

9

10

11

12

• 13

14

15

16

11 
—- - —  - -

18

19

20

21

22

NOTES

I d Ir T F f y Er ro r  MFISFO9 (Mi . uuI.gr bt. IlL) . Inc on pF,r. ISSA N onl yl  ( ( C i

A P4S ER IM..c$i 19751 FORM 9
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Page___.... of_ Pages
RECE PTION AREA OBSERVATION RE CORD

(Service Time at the Laboratory Reception Desk)

Observation Number _____________ D a t e  _____________ T i me  Fr o m  — To ____________ Obse rv er

PatFen ts Time of Service Type of Inst ruct ion s Comm.ntsObse rv ed A r riesl Time Patient Given

2

3 
—

4

S

6

8

9

10

II

12

13

14

15

16

17

18 
____________ ___________ ________________________

19

20

NOTES

l yp. ol P.i’ani In lii . Out 40)
FnStF ~~5t.0 n$ Groin b~ R.cspir.n..i Vii VI  No iN)

ANSER Mim i, 1915) FORM ID
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Thc~ t irnt th at p a t i e n t s  spend in the
~ clinical laboratory is being studied and
~~ s o u r  coo perat ion is needed. Please 0m rr tuFn tht~ card to the receptionist or W

~ the per~~n who gave It to ~ou when you
lt~ 5 F . the laborato ry.

A r e  viul here for a ( luc i lse Test 0 
~~~~~~

0 No

A NSER (March 19151 F OOM 11

-
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Page_ of_ Pages

RECORD OF: RE TURN FROM SPECIMEN COLLECTI ON
DE PARTUR E FOR R ESULT SLIP DISTR IBUT ION

Location _________________________________ Date _____________________________________ C e r t i f i e d  by

Name Time Locat ion

Sp.cimen collection teems enter collection location , result distr ibution personnel enter dest inat ion of laboratory
report i to be delivered.

A NSER iMa,5P, ‘9 iS FORM I?
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NOTE ON APPENDIX C

The schedules in this appendix are designed to measure

the attitudes toward the clinical laboratory and acceptance

of AFCLAS. The schedules were designed not to prove some

expected dramatic changes, but rather to measure change , if

in fact there is change.
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I. AFCLAS AND THE PERSONN EL SYSTEM OF THE HOSPITAL

The effectiveness of a technological change such as

AFCLAS should be measured by more factors than its conformity
to design specifications. AFCLAS will impinge upon the person-

nel system of the laboratory and other personnel systems of

the hospital. Its acceptance by hospital personnel will

determine how well technical capability will be converted into

operational capability. Although the relationship between

patient satisfaction and the effectiveness of AFCLAS is not

as evident as the relationship of hospital personnel to AFCLAS ,
it is reasonable to assume that some relationship exists.

AFCLAS will impinge upon personnel subsystems within the

hospital personnel system in different degrees. It seems

reasonable to expect that the perceived impact of AFCLAS will
be a function of the degree to which AFCLAS impinges upon a

person ’s daily tasks and the perceived significance of these

tasks. AFCLA S will have the greatest impact on laboratory
personnel because their tasks are more directly related to it

than are any other personnel categories. Other personnel

subsystems in the hospital will be less affected since AFCLAS

will have impact on only some of their tasks. Physicians ,
for example, will devote a very small part of their time to

consideration of laboratory reports. The clinical laboratory

report is only one of his many diagnostic tools—albeit an
important one 0

Studies of job satisfaction generally do not show a
significant correlation between job satisfaction and productivity .

Job satisfaction studies do show a positive correlation between
job satisfaction and personnel retention and a negative corre—

lation between job satisfaction and absenteeism

AFCLAS is a man—machine system and it will not attain its

expected technical capability unless it is accepted by the
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users. Industrial sociologists and psychologists accept as

axiomatic widespread resistance to technological innovation .

The prejudice associated with this resistance to innovation

is confirmed by the initial disruption caused by a new system.

Acceptance by employees , therefore , cannot be expected until

the system has been operating smoothly for some time. Thus ,

the Period Y schedules should be administered as late as

possible after the system is operational.

A Job Satisfaction Schedule will measure acceptance by

laboratory personnel. Other schedules will measure acceptance

by physicians and registered nurses. In addition , patient

satisfaction with the clinical laboratory will be measured

before and after implementation of AFCLAS.

The terms “schedule ” and “questionnaire” are often used

interchangeably in studies of data collection method s.
Schedule , however , is a more general term and includes all
categories of data to be collected by the researcher by

systematic observation. Schedules may range from the categories

of behavior to be observed and recorded by the participant

observer of group behavior to forced choice answers to

questions on a form to be filled out by the respondents.

Questionnaires are standardized schedules in which each

question is proposed to each respondent in the same way.

Questionnaires may be used in interviews or may be in a form

that the respondent may read and reply to in writing .

A scale is a method of measuring variables in a social

environment based on response to more than one question by

respondents. Scales may be developed in which the response

to a given question is not significant in itself but is

significant as part of a composite score; e.g., the Laboratory

Patient Scale. The physician and nurse questionnaires are

questionnaires in the instruction section and questionnaires
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that form scales in the remainder . Each question provides
data that is significant per se. Each question also is part
of a scale that will provide a composite score for each
respondent.
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II. DESCRIPTION OF SCHEDULES AND INTERVIEWS

This section describes generally some of the techniques
and considerations inherent in the development of the schedules

and interviews.

A. Physician and Registered Nursing Staff Schedules

The physician and registered nurse schedules are designed

to measure the perception of AFCLAS and of the clinical

laboratory before and after the installation of AFCLAS .

Rigorous measures Df the validity of the instrument are impos-

sible because the individuals administering the schedule have

no soi.ice of information on the true perception of AFCLAS

(if it were known there would be no need for the instrument).

The validity of an instrument may be defined as the

extent to which differences in score reflect true differences

between perceptions of AFCLAS or the clinical laboratories

before and after installation of AFCLAS.

Since there is no known measure of true perception ,

validity must be determined by other measures. Prognostic

validity (i.e., the accuracy of predictions based on the

schedule) and construct validity (i.e., the degree to which

an individual possesses some characteristic reflected in test

performance and the scores on the test), which correlate with

performance and behavior cannot be used to measure the validity

of the instruments below.

The measure of validity of physician and registered

nursing staff schedules is the self—evident relevance of the

questions on the schedule to what is to be measured . mhis

is referred to in literature on survey research as face

validity—valid “on the face of it.”
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The question of validity o~ instruments is an unsolved

problem in social research and a solution is not in sight .

Although the social science researcher cannot ignore the

problem , he can minimize it by avoiding the pitfalls of

questionnaire construction. If the schedule he designs is

valid , it will not be rejected for other reasons. In other

words , the researcher should avoid all known practices that

degrade the validity of schedules.

B. Laboratory Staff Questionnaire

- Employee satisfaction has been studied by psychologists ,

social psychologists , sociologists , and management scientists

for a long time . The variables identified are extensive .

However , two general categories of variables—hygiene (i.e.,

the work environment) and motivation—are widely accepted .

Within these two major categories , four classes of variables

are generally accepteu. These are: variety, autonomy , task

identity, and feedback. Two additional variables—dealing

with others and friendship opportunities—have sometimes been

used in employee satisfaction research . In the laboratory

staff questionnaire , each question was written to investigate

one of the six variables .

C. Laboratory Patient Satisfaction Scale

The laboratory patient satisfaction scale is designed to
measure the patient ’s perception of the clinical laboratory

and is based on the theory of organizational climate. The

basic concept is that the behavior of the membership of an

organization reflects the work climate of the organization.

The work climate , in turn , is perceived by the consumers on

the basis of behavior of members of the organization. Finally,

behavior of consumers is correlated with their perception of

organization climate . In other words , employee and consumer

satisfaction are correlated. For purposes of this study,
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employee satisfaction is an inc1i per~dc nt  va r i ab l e , and
consumer satisfaction a dependent variable .

D. Medical Records Department and Admissions and Dispositions
Department Staff Interviews (Period Y Only)

Both the Medical Records Department staff and the Adrnis—
sions and Dispositions Department s t a f f  are small , and members of
these staffs appear to have little direct contact with the

laboratory. A controlled nondirective interview is feasible to

provide an estimate of the influence of AFCLAS on the staff of

these departments. The use of the controlled noridirective

interview at the initial installation sites also may provide

insight that will be useful in evaluation of future installations.

The controlled nondirective interview is an adaptation
of the technique developed by Carl Rogers for counseling and

psychotherapy to interviewing. The interviewer sets the stage

by describing the purpose of the interview , but from that point
on the respondent communicates in his own way. The interviewer

interjects neutral comments to keep the interview going and

may bring the interviewee back on course by a directive remark

but the interviewer is essentially respondent—centered.

The technique for interviewing the medical records staff

might begin , after introductions , with a statement:

Interviewer - Part of your job is to file laboratory

reports.

Respondent - Yes.

Interviewer- - You place the laboratory reports in

the files?

The interviewer keeps the interview going by statements

such as:

— I see.

- Hmm .
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- How do you mean that?

— I don ’t quite understand that.

- Why do you think it is that way?

— Can you tell me more about that?

— Is there anything else?

E, I-hysjcian Interviews (Period Y Only)

During Period Y a random sample of 25 physicians will be

interviewed to obtain ~urther insight into the physicians ’

perceptions of AFCLAS.

The technique of controlled nondirective interviewing

will be used to obtain responses to the following questions:

• What has been the impact of AFCLAS on your day-to-

day practice in the delivery of health care?

• What has improved since the introduction of AFCLAS?

• What has deteriorated since the introduction of

AFCLAS?

• What was your initial reaction to AFCLAS , and how

has it evolved to the present?

• What ir ~prover~e n t s  in AFCLAS would help you?
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I I I .  SCALING OF SC HEDULES

This section describes how the physician , registered

nurse , laboratory staff , and patient schedules are being

scaled . The section also summarizes the method for inter-

preting the interviews of physicians , Medical Records Depart-

ment, and Admissions and Dispositions Department staff.

A . Scaling the Physician ’s and Registered Nurse ’s Questionnaires

The AFCLAS evaluation plan includes questionnaires for

physicians and reg istered nurses. These questionnaires were

developed to measure the attitudes of physicians and regis-

tered nurses toward the clinical laboratory before and after

the installation of AFCLAS. The physician ’s questionnaire

contains two parts , and the registered nurse ’s questionnaire

contains one part; all three parts will be scored using the

same method. The respondent is asked in each item of the

questionnaire to express an opinion by checking one of five

phrases or one of six quantities that relate to the statement.

The measurement of attitude change from before to after

AFCLAS would be simple if the scores on individual questions

could be aggregated and a mean obtained for the attitude of a

population before and after. This cannot be done by treating

each question as an equal measure of attitude toward the

clinical laboratory, since a pretest of the questionnaires

indicated the respondents attached a wide range of importance

to the questions. It is necessary, therefore , to weight the

responses to the questions (which has the effect of weighting

the questions) in order to obtain a valid measure of attitude

change. (See Refere~~e 1.) The general method for scoring one

question (repeated for all questions) is outlined as follows

and then described in more detail:
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1. Compute standard score fo: each response (a

question has either 5 or 6 possible responses

so i = 1, . . . ,  6) from the Period X data.

2. Determine frequency for each response from Period

Y data.

3. Compute a mean standard score using the standard

scores X1 from 1 above and the Period Y fre-

quencies from 2 above. 
-

4. Determine if the change in acceptance from Period X

to Period Y is statistically significant by using

a statistical test that compares the mean standard

score in 3 with the mean standard score computed

using Period X data only.

It is assumed for purposes of scaling that the attitude

toward the clinical laboratory, as measured by each question,
is normally distributed . For each question for the Period X

data, the st-andard deviation from the estimated mean of a

normal distribution is first calculated . Each standard

deviation is then converted to a standard score with a mean of

50 and a standard deviation of 10.

Computation of the standard deviations and the standard

scores for one of the questions in the physician ’s question-
naire is described below . QuesLior. numbe r 23 of Physician ’s

Questionnaire *2 read s as follows :

AFCLAS will :

D significantly decrease

t~ slightly decrease
-; 0 have no effect on the number of repeat

j J slightly increase requests for laboratory

~ significantly increase work.

O no opinion
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Table 1 lists the data for the above question obtained

from MCWP during Period X.

TABLE 1

DATA FOR QUESTION NO. 23 OF PHYSICIAN’S
QUESTIONNAIRE #2  (P ERIOD X )

4~)

W - 1-4 ~~ (11
U, -i-i c -~- - s ~~~ 5-i

Responses s-i --~ ~ 
--i r~ ~~ - I-I i~ cfl

o a  ~~~0 0  ~~ 0 0
cn~~ 5 - iw E s - iw ~Q) .c ~~~~~ W .C I

Z U  ~~~O U~~~~O b CJ ) U)

1. significantly decrease 18 31 100 —1.14 38.6

2. slightly decrease 29 50 69 0.16 51.6

3. have rio effect on 10 17 19 1.31 63.1

4. slightly increase 1 2 2 2.44 74.4

5. significantly increase 0 0 0 3.00 80.0

Number o~ Valid Responses: 58

No Opinion ; 28

Blanks: 3

F 

rn the above table, the percentages have been rounded to

the nearest whole number. The a—values have been obtained in

the following way: since no physicians responded to number 5,
“significantly increase ,” the mean a—distance , from the mean

of a normal distribution , was set to 3.00. The mean a—

distance, from the mean of a normal distribution , of the 2—
percent of a normal distribution at the extreme right of
the distribution is obtained by going to Table 2, Mean a-

Distances from the Mean of Various Percents of a Normal
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Distribution. In the table , the average a—distance from the
the mean for 2 percent is 2.44 (column 0, row 2). Thus a

response of “ slightly increase ” is given an a—value of 2.44.

Reference to Figure 1 will make this clearer. The a-value

for “have no effect on” is obtained by going to the column

headed 2 and taking the entry at row 17, which is 1.31.

This means that when 2 percent of the distribution has been

used , the mean distance of the next 17 percent from the

mean of the normal distribution is 1.31. The percent of

respondents checking “slightly decrease” is on both sides

of the mean of the distribution (31 percent to the right of

the mean and 19 percent to the left). Since 19 percent of

the distribution to the right of the mean has been accounted

for , 31 percent of those who checked “slightly decrease” will

be to the right and 19 percent to the left of the mean of

the distribution. From the column headed 19 and the row

marked 31 by Table 2, the mean a—distance for the 31 percent

is 0.41, which is the mean a—distance for the 31 percent to

the right. From column 31 (50 percent — 19 percent) and row

19, the entry 0.24 is taken. This is the mean a—distance of

the 19 percent for the response “slightly decrease,” which

lies to the left of the mean. The overall a—distance of the

50 percent responding “have no effect on” is then computed

as

(0.31) (0.41) — (0.19) (0.24) 
—

0.50 — 0.16.

Going to the other end of the distribution , 31 percent

responded “ significantly decrease.” From column 0 and row 31 ,

the entry is 1.14. (This becomes —1.14 since it is to the

left of the mean of the distribution.) This is the mean a—

distance from the normal distribution mean for the “significantly

decrease” response.
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F I G U R E 1
SCALING OF THE FIVE RESPONSES TO QUESTION 23.

PHYSICIAN S QU ESTIONNAIRE 2

37% 50% ~~~~o 2 %

_ i.i4a j J 16a J 13 1o 2 .44c 1
—2o — lu 0 1u 2o 3o
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The corresponding standard score for each a—value is

obtained by moving the decimal one place to the right and

adding 50. This is to convert from a [0 , 1) normal distri-
bution (mean = 0, a = 1) to a [50 , 10) normal distribution

(mean = 50, a = 10).

The average standard score for the population for

q ~stion number 23 as computed from the Period X data should
equal 50, and any deviation is due to roundoff error:

— (l8)(38.6)+(29) (5l.6)+(l0)(63.l)+(l) (74.4)+(0) (80.0)x 5W

= 49.9.

Table 3 lists the data for question number 23 obtained

from MCWP during Period Y.

TABLE 3

DATA FOR QUESTION NO. 23 OF THE
PHYSICIAN’S QUESTIONNA IRE #2 (PERIOD Y)

Response Number
Number Responses Checking

1 significantly decrease 2

2 slightly decrease 16

3 have no eff ect on 37
4 slightly increase 26

5 significantly increase 21

Number of Valid Responses: 102

No Opinion : 9

Blanks 1
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A mean standard score for Period Y using the frequency

of responses from Period Y and the standard scores from

Period X is computed as follows:

— — 
( 2 )  ( 3 8 . 6 )  + ( l 6 )  ( 5 1 . 6 )  + ( 3 7 )  ( 6 3 . 1 )  + (26) (74.4)+(21) (80.0)X~ 102
= 6 7 . 2

When computing a—values and standard scores, several
special cases are handled as follows :

• If there are no responses to number 5, then
set a = + 3 .0 0 , which  impl ies  a s t andard  score
of 80.

• If there are no responses to number 1, then set
a = —3 .00, which implies a standard score of 20.

• If there are no responses to number 4 or number
5, then set a = +3 .00 for both responses , which
implies a standard score of 80 for both responses.

• If there are no responses to number 1 or number 2,
then set a -3 ,00 for both responses, which
implies a standard score of 20 for both responses 1

• If a zero response occurs between two non—zero
responses , use the following formula to obtain
the standard score for the zero-response item:

standard score = lOX + 50
C

where Xc is such that

2-x /2
_____ 

e dx = percent checking all
J .,

~ 2 -rt previous responses.
Xc
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The statistical test to determine if the difference

between the mean standard score from Period X is significant-

ly different from the mean standard score from Period Y is

described below.

Let

mean standard score computed using
Period X data only,

= mean standard score computed using they frequencies from Period Y and the
standard scores from Period X ,

f. = the number answering each response in
1- Period Y,

s = an estimate of standard deviation ,

n the number of possible responses to
a question (n = 5 or 6).

Then
n 1 n ~2 / n

2 
~~ ~~ X~ — (

~~~~~~ 

f~ X~
) / ~ f .

s = i=l  i=l I i=l

—l

X - x
Compute t = 

X~~~~

/~~~~~~~~ i 
*

To test for statistical significance , compare t with tables

of Student ’s t statistic using t1 f 
— 1)
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B. Scaling the Laboratory Staff Questionnaire

The Laboratory Staff Questionnaire is made up of two

parts. The first part is a conventional job satisfaction

scale. The second part is a questionnaire designed solely

to obtain data on: the laboratory environment; the individ-

ual respondent’s activities that impinge upon the time he

spends in the laboratory, e.g., time worked in the laboratory,

overtime work in the laboratory, military duties outside the

laboratory; the individual’ s qualitative evaluation of task

frequencies in the laboratory, e.g., frequency with which he

is rushed in performing tasks; and the individual’s evaluation

of the quality of the laboratory, e.g., quality of reports ,

quality control. The second part is not scaled . The first
part is a Likert—type scale.

The Likert—type scale is an ordinal scale of attitudes

toward some object or objects in the environment—in this

case attitude toward the job or job satisfaction .

The Laboratory Staff scale for the first part of the

Laboratory Staff Questionnaire is a typical Likert—type scale

with five response categories. Since the statements all

relate to a positive attitude toward the job, each item can

be scored from 1 to 5 beginning with “strongly agree.” Any

other method of scoring that maintains the ordinality of

response can be used . Each individual ’s Composite score is

obtained by adding his item scores. The second part of the

Laboratory Staff Questionnaire will not be scaled , but the

responses will be tallied to report the data coll-~cted.

C. Scaling the Laboratory Patient Satisfaction Scale

The Laboratory Patient Satisfaction Scale is a Likert—

type scale designed to measure patient’s perception of the

organizational climate of the clinical laboratory .
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The f i r s t  15 ques t ions  make up the scale. The last

question divides the patients into two categories—inpatient

and others.

The s ta tements  tha t  make up the scale all  indica te  a
pos i t ive  percept ion of the labora tory  c l imate . These
responses may be scored from 1 to 5 b e g i n n i n g  w i t h  “ strongly
agree .” A composite score for  i nd iv idua l s  is obtained by
adding the responses to each statement.

D. Interpreting Interviews With Phys i c i ans  and the S t a f f s
of the Medical Records Department anr9 Admissions and
Dispos i t i ons  Depar tment

The Medical Records S t a f f  in te rv iews  and the Admiss ions
and Dispos i t ions  Depar tment  S ta f f  i n t e rv i ews  are des igned  to

obtain qua l i t a t ive  data on txie influence of AFCLAS on the

respective departments.

The interviews ~.iill be the controlled nondirective type.

Although the number of respondents will be small , a large

number of comments  can be expected . The analysis of the data
collected can be simplified by categorizing the comments.

The categories selected must  be broad enough to inc lude
a large number of comments but not so broad as to inc lude
comments that  are obvious ly  d i s s imi’ a r .  The usual  approach
is to provide rather broad categories and break each category
into subcategories. For example , responses to the medical

records interview might be placed in such categories as filing
and retrieval. Subcategories under filing might include:

time, readability , quantity. Subcategories under retrieval

might include : lost files, time to retrieve .

Comments by respondents will be placed in categories , and

the number of comments in each category will be determined .
This number then may be converted into a percent of respondents

who made each category of response
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It should be emphasized that the results of analysis are
descriptive. A descriptive study is an important source of
hypothes is, which  may be tested s c i e n t i f i c a l l y  in a fo l low—on
study .
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IV. SURVEY QUESTIONNAIRES

The survey questionnaires contained in this section are

the Period Y version administered at USAF Medical Center

Wright-Patterson AFB . The questionnaires which will be

administered at the Malcolm Grow Medical Center , Andrews AFB ,

have the name of the hospital changed , but otherwise will be

the same questionnaires. The Period X version of the question-

naires were the same as the enclosed questionnaires but with

the appropriate verbs changed to future tense.

—
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s om . wr . at  s h o r t e r  th a n (
at-o a as s h o r t  a 1  I ~~- L I  - - x  a t  i t . i  a )  . b ’ r a t , F x i - -. e r - o r a l l y .
a l : - ; ) t . y  io r qi ’ r ‘ b a r r
fa r L , : : e r  ‘h al

- lie; 1 c r - e ly  . - . r f i r I e r t

;::s’-r  aL~~y - r i - r i i d e r  t 
/ in Id- x: t Ca ’ - I r e  F I ’.’ r- I r 0 t b ’  1 l abora t ory ~

n - ’ ’  very ‘ r f i d . n r ’ 
at this hospital .

r o t  a’ all - r i  x i, -:

b .  At  the WY x - i I . t - p a t t e r s o n  Me- : . i P r . ’,, - t he n-s;-orlse t i r - , -  for r - a i . , -  l i i - -  , i t  r ,  r e s u l t s  is

Li v e r - i  short.
Li short -
D ,,oderete .

lon q .
very l o t - I l .

AN SER
Mar -r h 14-P l~~7b 
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At t F , x c r, s ( : ! a l  . L a r - - r a ’ ’ r - . l ’ . j ’ - F t t - i r e  l i - i - s t

mu ch l e s s  - t t r ’ r ,  t h a t .
l ess  - d I e t  ‘ b a r .  - -I wr - cj l 1  C s )  ~- ‘ i s  t his k i t . : - I r i - i s ;  : -a . (Air F r

1 r ) 

) I

A ’  t i . .r  — L i t t e r s - y r .  ~ , : x c a l  r a t , -  r t~~l i r - ;  t i r i - a l  l a b - i a - r i -  r i - I  ‘~~F I ~ i F  ; - : : ‘ - ‘ : . .id r; .5

r e a s - i - t , , i l  L ,  - . Fr ; I .  - ,
- - r e t w ( . a ’ F - r i  fl Ic ’’ -

t e ry  x i - .  C ;  v t ,  -

9 - A ’  - r- r ;r - - ri ’ ‘ e r Sc r M- - ., - i t - . ¶ ‘- , - ‘ is  I - r . - I - r - t r I - si . ’ r 1 ’ r y r

o less r

~ i l d  r ~~~

— 

tha n 
A 1 r I t r (

r t b ’ - c i  1 r

, - S  tv- - c.

- - - F - ,  ,~J ‘ i O F ’s

- i t  1 r- , ~1 i n i  -~ - ,l F~~~~~~ * ’r -  I ‘ -

‘- ‘- r 20

- 1 c l . ,  - - I ‘ I  - l x ’  i t .  I i • r J  ‘ he K i-i,. L i t . t i t  r - ~ ‘.- -  F . 1 i s  a,

- u F -  - 5 5 .

— err r 0 1 i 5)  F-

it  /

a 

~ 
O w l  

~~~ 

( A : ,  

: t

an:, 

I 1 1 1 1 F t 1 15

I f  i i . S W C F !~~~~ ( l C  s t i o n  5 .4  ii  . ( O t c  ) u i ’ I ’ i r .  5 . ”

l b  - W1 er  a - - i t 9 the C l  i r . i  - a )  l aboratory  a t  the W r i i ) , t  ( a n t , -  - ~~e ) i  i l  - i p t  t , - r  - I

F r e  I
- a s i r ~r a l 1 - j

ai a lt the t ime l e t  a busy si-v, a l.
very !re 1 - .ier.t ly
a lm o s t  e v e r ’ ,- t ime 

- - - — - . — — —
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16, i-i fli-i-~~ the telephone in the c lini c al l aboratory is answered, there is

o a very shor t
Ja short /
a noderate - delay F-r i .b ta i r . x r- .y :cf’crmation that I reques t .

~a lo ng
a very long

F. lore the telephone in th e  c l i n i c a l  l a b o r a t o r y  i s  answered , 51,. - d e l a y  ir , o b t a i r . i r , q  th e i r : f a ~~~at i o n t b . a t
I r e p u e s t  IS

rr ur b. Shorter t)lar.

shorter than
I wrculd ex ; e- . : f - c r  c l i n i c a l  la b - o r a t o r i es i-f t t - x sabout the same- as

& (Air Force and -i-nc r-er) -longer than
much longer  than

At to ,  Wr iqht—Pat te rsor ,  M o -li , a l  Cr- r . t e ’r .  t he  response time d r  STAT r e su l t i  iro n- tb ,e irl it .ia.s l
lair ,ira t .ry is

much s h or t e r  th an
som ewhat  sh - . - r t e r  th at. d - .I u -vi-) i-x j r- - for a) inical laboratories -cf ti-i is -- irc -4
about t a p  sa’e  as -)A ir For e and - ¶ r r ’ ,  I -slig htly _C Ir. ’)er thiS
far longer than

L i - - . b e ;  rt. fr-co the cliFc ica i labara t ciy at the Wri qh t -batse-r s --- r, :-te-dF- a . , -.r .ts c have

much. more asi-tee C r r  T C I v i c - al inf- -rr ratior Sri-ar. )that) I would expect in lab—
a. I of  the - - -orator y r e ;  m a -  at t a x a  si r -u of hospital lAir Farcesomewhat less -

~ and ‘ I t t - - r I .much less

2 1 .  The :Iisical laboratory at this h:.s1 i t _ r i  provides

much rrri.
more /
all of the 

- stat istica l xr .formation than )that ) I require .
less
mu c h  less

.21, At the W ri ght- Pa tterso n Medical r- r , t e r .  c l i n i c a l  l a b , ’ - r a ’. c r  r r d l i - r t s a r e

m i t -h  more
somewhat more /
about as b eadab le than I r s) r n - j r b t r I  ft-ar other d i r - i c-al
somewhat less l aborat ories.
much less

22 The c1v- .~ cal laboratory at the Wr ig ht— P atterso c Mc d x - - ,,) - est .- ,  C a k , - I  a

very large
l a r ge /
moderate -r ,r. trib’u t ion r -  the q u a l i t y  - ! p atient car e,
s m a l l

5 very smal l

23 . Iverall , I am

mud more
more / satisfied with the clin i- :al laboratory at the Wri ght—

0about as Patterson M e - 1 x - a l  ie~ tr- r t hat. as) I have see- , w i t h  the
c lass d ir - i al laboratory at ctf, e r r,ct sj i t a l s .
much less

24. At the Wr ight -Patterson Medical Center, the reports from the clinical laboratory cor.tait

more than all of
a l l  of /
most, but not all of - the cl i n i c a l  information that I would like from the
somewhat le ss than all of l aboratory.
-much less than all of
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2 5 .  My relations with the clinica l laboratory personnel at t h i s  hosptt~ l are
completely satisfactory .
very satisfactory.
reasonably sa tisfactory.
sli ghtly unsatisfactory.

a comple tely un satisfac tory.

.1- - Thi n- clinical laboratory at  this hospital provid es

° much more
somewhat more

st atist x a I F - r I -  r rrr,I t F - l i - F . t S a r .  (a s) - t he ,  c-I I n i c a labout as muc h
& labor.s t-IriF ’s .som ewh a t le ss

much less

~7. i t  t I i s  tI. ’ ,r ~ vat , laboratory reports are ic-sn

r a r e ly  -
occasionally.
moderately cf te,i - .
often -

ver y often .

At ¶ i - n -  r : - i h t — P a t t r - r : . o n  M e d i c a l  - ‘e n t e r  - I t  i5 n e c e ssa ry  I . r me t - rn - -} ea t rr- -r-l v.e - , f ’-.r l aLn- r a t - i - r I ’  w’- r k

rarely -

o c c a s i o n a l l y .
m o d e r a t e l y  f te.r..

-f 5cr. .
very after, .

I .  T) Fl a a -u r a ’, c-.f r F r j . or t s  f t - o re  th e c l in i c a l  labo ra to r~- i t  this :. ‘ . 5 )  i t , i l is

v e r y  h i g h .
h i g h  -

moderate.
F- low .

very low .

l ibt., at . ry  repo r t s  at  t).lr. hospital are

are ; l r - t i - l y  leg ible.
C r - i _ I l e r d b l i  -

reasonabl y legible.
sl i ghtly illegible.
--I-i-rn; le tn-l y illegible.

31 . At the Wri - q )-.t- Patt e rso n Medical Center , the c l i n i c a l  1 . , L c Ir a t I c r . ~
- c -- ,r :t r i r , c , t e s

mud, more
more t c  im ;  n ’-v e d  at  l e n t  h,-al ti than (as) cI i r c i r a l  lab ora—
about as much Si - , ,  ies r n  s i m i l a r  hi-s; itals .
less
much le ss

32. The clinical laboratory at the Wright—Par ters orl Mc i - I F - i - al i- n . ’ i -m r i m  ~~~~~~
0 much more
0 more

to the ; u a l i t y  of (atient care than (as) clinicalabout as much -
laboratories at similar h:.- s j i t a i s .

i-F less
i-F much less

33. The accuracy of reports from the clin ical laboratory at this has ; ital is
F-i much grea ter than

somewh at greater than 
I would expect for Cli n i c a l  laboratorie s of this kinda abou t the sal-c as - -& (Air Force and other) -u somewhat less than

0 much less than
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34.  The clinical laboratory at this hospital provides reports that have

ii virtual ly no errors,
0 very few errors.

a significan t number of errors,
Li many errors,
U very many errors,

35. At the Wr ight— Patterson Medical Center , fil ing of clinical laboratory reports in patients ’ charts is

Cl much more
U somewhat more complete than (as) I would expect at a similar
0 about as - hospital.
o somewhat less
1 much less

3 € .  My relations with the jyersonne l in the clinical laborato ry at this hospital are

° muc h more
more
as satisfac tory than )as ( I had expected .
less

0 much less

- 37 , At the Wright-Patterson Medical Center , the contribution of the c iir,i c al laboratory t -  irn; rr .v ed
;ati ent health is

very lar ge.

~ large.
LI mode rate,
~ small,
Li Very smel l.

Af ter completing t hi e  questionnaire, please complete the “Phys ician Questionnaire t2—APCLAS , ’
- w h i r - h  f o l l o w s .
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FHY S ’ IAN ’ S t FST)O NtiP,IRE 5 — A I ’lJiI.

A J T lx r- ,ical Laboratory Automstior. Sy s tem )AF CLA S) has i-ceo ir I s a, led ,‘ ‘ nc r -  W r i j h ’  - -at ’er sa c . M e d i - r a l
te e ter. We ~~uld like to know your -c) ts~-)o—as a p racti cing phys. - . & s— - c f t n - I C  xmp a - t AF’ l.AS has had on
yo x r p r o f e s s i o n a l  activities.

I . AFCLAS i-ag

I I  sigr.ificar-.tl-1 i n - c - c e a s e d
H slightly it-creased
H had no effect or. the -yasic t ’,- of ;‘ at ient oar ,- .
: a I~ ghtl y de c reased -

H significantl y de creased

( I  tb opinion

I. AFCLAS hag

H virtua ll y eliminated
H slightly reduced

- had no effect on errors sr  ol~ nical laboratory reports.
slig htl y tn - c reased

I sIgn- i floar .t 1’! stcareased

U Mo a p i s is r i-

3 . AF ’~~AS has i - r i - s i d e d

- ‘ mi- ic-b more
1 slightly more
U about the same amount of sPa’ 151 i c-a l :r.fcrr’r.s r -cr .
( I  s l i g h t ly less
[ (  significantly less

( (  No o p in i o n

4 . AFCLA S h a s

U significantly increased
(1 slightly increased
U had no e f f e c t  on the a rt,o u tr ’ of x r. (orreration available from d ir -is-al
U slightly decrease d at - cr an .c r r ’ /  rn -) i - I l t S .
U significantly decrease d

U N o op i nion

5. AFCLAS is

U far superior to
U slightly superior to
U about the same n 3 u a i i t, ’ as T the previous s- stem .
U slightly infe rior to
( 1  far infer~ ”r to

I) No opinion

6. AFCLAS is

U far sup erior to
U slightly sup .rior to
U about the same as the previous system in providing accurate requests
( 1  sligh tly inferior to 

~ 
for laboratory tes ts .

( 1  s ign i f ican tly  t ns fs r ie r  to

U No opinIon

ANSER
Plarch N—P 1976
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A.FC ~~AS has been

( 1 far  r’i, -r , pffe - i .e  ‘ c a :
LI slx - ~-t .y more  e !e ‘ xv e t i - a c

about  as c i i .  l i v e  as the previous system in retrieving test
U u i xg h t l c ’  L ess ~~f f e d  ace tn-ar . & i n - f o r m a t i o n  on p a t i e n t s .

si gn if ioar t l- ,’ less , ffo ‘ ive t ) .a r ,

o p i n i o n

C - AFt IA S r .s;-cccds to STAT re’ruest s in i-i w a - - t i -. a ’

(1 si’irci fizar.t ly improves
U s l i g h t l y  improves
H does not d~~ff er  f rom r o e  pr e ’.’ious sys tem i t .  .ro-.’iciing p at Ient Tare.
H slightl y impairs
E L  siqr ’ci fi c a rc t lc impairs

( 1  No

~~. A P IAS i - as

U s i gn i f i c a n t l y  improved
(1 shqhtl y improved
I i  had no e f f e c t  or, the abi1~~t y  o f  S t e  phys~~-:ac 5 -  use i - lieu - al
H slightly impaired I laboratory data.
U significantly impax re d

U No opin ion

11. AFCLAS 3,55

U eiga i ’t .i r c t l y improved
( I slightly improved j the physi:Iar . 5 a b i l i t y  tn  b c - a t e  pa ’ u e -cc t s
( 1  had no e f f e c t  on linical laboratory data sr  the laboratory
U slightly impaired & report .
F )  si gn ificantly impaired

H No op i n i o n

II. A,y- T JFS has

U signi ficantly increased
U slightly ir.r-reae ed
1) had no affect on the acc u ra r- ,- of cL u r .~~ ai laboratory reports.
( 1 sligh tly decreased
U significantly decreased

U No opinion

12. WIth AZCL.A$ , the clin ical laboratory

( F  func tions much more smoothly.
U functions slightly more smoothly.
U functions about th. seem .
U functions slightly less smoothly.
(J func tions s i g n i f i c a n t l y  les, smoothly.

( I  No opinion

13. With AP’CLAS. I am

U s ign if i can t ly  more knowledge abl s
U el ight ly more knowl.dqeabl.
( 3 about a. knowl dgeabls as in th, past / about my patisnts.
(I sli ghtly less knowledgeable
( F  s ignif ican t ly  less knowledgeable
(I No opinion
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I- i . W i t h  AFCLAS . I are

F ) nmc -c more
( 1 s l ~ ~h t  I i -  more i-an f i  -Ipr. t w~ Si-.
U about as confident as I was iii t ie ass wit .h the clinical laboratory information
U s , I q h n l - ,’ less a c e f id en t  w i t h  & t h a t I use with my patients.
( F s iq r . i f ~ a r - t I - i- - le ss c o r r f x 1 n - r . r w~~t h

rIo o p - i r . i - o a

15. ~~1t t  AJ’.l.AS . the forma t of i- hon-mit c-oc. in lab reports i s

[ )  s u q r r i f i o a r - t I ’ . si rs-
U slu q i-.tl-1 more
H no more - convenient  to  c s ~ ‘- a n . was the previous format .
U sl~~ght l ’ c  less
I) scqn~ fu - . a.t -i- less

( 1 N c

t .  AF CL AS cias

( I s~ g r x f  x- act .- .- I,- r i  
U slught iy Si’ c r e a s e

F had no ef  f e c ’, nrc tta time that I c a - c  t o  w a i t  for routine laborat ory
F) sl:gh nly ~~ r-. rea sr- t re~
[ F  s : -~ a i f ~~r a r t l ’ .- sr i - cr - -as, ’

F ]  No opinion

I ’ . AF:hAS ) r -  . d es  statustI -a .c. f o n r - n a ’ l o r -  i - I a 15

F] si g n :fcccar - t l-.’ n - o r e  c s - - f  d in
3 ) sl i i -jr - t I- -’ more cs,’f 1 in
( F  no more i- se f.1 than it- . ‘ i - c  a s. sr-i a t l e i - c c n o ar-- .

H g l u q h t l - ,- less u se ful in
( F  s~ g - i f ~ a r . t l .  ~e s .  i s ’ - f - .~ i n

N; op i n - i s , .

I n .  A ( JF .I c-i s sa S r .  r ead x r . -i

H 5 1 7 i - . i  facartI- .- e a s i e r ,
F ) Sls g r .tco easier.
F t about as n - as-,- as i r , f c i r ’  Ai- h~t.A3 -

F i 51 i ~i-.t - y ‘ri - me dx f ‘ -
( F  si gr .ufii-’ ar.t. -,’ rr~~ rc  di f f i r u l t .

E L  No

19. AF5~..A S tas

(F signi ficar. tly Improve S
F ]  sli ghtly i rnt;-roves
F ) had no effect on tele ;.hor-.e r errri’ .aL of test information by calling the

F )  s l i g h t l y  impaired l abora to r y .
F ] sugr ri f i -ccar t l’..’ imp a u r c-S

F )  No opini on

2 N .  AP~~LAS has

F )  significan tly increased
( F  s l igh t l y increased
F )  had no a f f e c t  on the speed it , r e t r i e v i n g  test information on pa t i en t s .
( F  sligh tly decreased
( F significantly decreased

F )  No opinion
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21 . AFCLAS has

( [  significantly decreased
[ F  s l i g h t l y  decreased
F ) had no eff e ,t on the response t In, ’ for STAT reports.

sl s gh t l - .- i n i --reased
F) signi fu cartl o i,.--r easn’ ’.

F ) No o~ i n i b a

53 l,,AS

[ i  S i l r I f . ~~~a r t ~~ i- dec reas e— i
F )  s l i g h t l - ;  decreased
[ )  hact no e f f e c t  on the r c-c r ni ,c r  o f I - - s t tin s’ re1 rts.
(F gli gr -t l’, increased
F] sign ificantly i,or-’ased

[3 No op inio n-

- ,,AS n-as

F L  signi fioan ’il y I i-  r ,-as ’- .t
F) a l igh nl - .- Seomease t
(F had rio effect on th” r-~~n-oer of  r n - t e a ’  r e - , -u e s ts  for laboratory work.
H slightly c r - , - or ea sed
L I  s i g n i f u c c a i - c t l - .- :i-

No opinio r

. 4 .  A F t~~ S has

[ 3  s s g r-n f i :ar .t iy
[F slight. -i- 1r.c me ase~S
F] ta- S no effect on the I” -~uii~~li t- i-’ of la xo rat o ry reports f i l e d  u n  the
F ) slugh tl-~ decreased rat i er c r ’s medical re,ard,
F] sigr .ifica ntly decreased

F No op~i n  i c r .

Ai :.A y is

F) signif icar .tly increased
f) sli ghtly .ro.crease,S
F L  -ad no e f f e c t  or, the l e g i b i l x t - ,’ c .  f labor ator-,- reports.

slightly I&ecrease
r sugr- iu fi o a n t l decreased

tIc opinion

2 € .  AT lA S bra.

] ]  .ignificantly decreased
( F  sligh tly decreased
F ) had no effect on the number of t x m e s  that I call the laboratory to
F ]  s l i g h t l y  increased obtain t es t  r e s u l t s .
] ]  s i q n i f i - c c a r . t l v  increased

nba o p i n i o n

27 . A?CLAS has

( F significa n tly decreased
)F slightly dicr.ased
F ] hid rio effec t on , the total time that I spend obtaining and using
F ) sligh tly increased laboratory reports .
F) signifi cantly increased

U No opinion
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2€ . A.b’i-’b.AS has

(F sug nif ioar .t I-’ impro. ’ei
F F  sliqht ly improve-i /
F) resulted in no change in r e l a t i o n s  between pli-ysi ’i-ians and laboratory personnel.
(F slightly impaired
F E  significantly im pac t - ed

F ) No opinion

- ‘ . A FT lAS has

( F s i g n u f c . -. a r . tl y de c r e a se ]
)F sli -r h n ly dec r eased
F ) bar’, nrc e f f e c t  on the r.xrtskc-er - . f times that I visit the laboratory to
(F s l u g h t l y u r c c r e . , s e - 1  -obta ir -, . est r i -s i lts ,
F F  si gni fuo ant l- .- i r.i--rease-t

F E  No

3 D .  . r u l a t x v e  laborator,’ r”3icr ’s )rci .’i be,] L i  AFCLAS are

muc h more i- i snf, : tha, .
more c s i ’f  ii ‘ha:. /

F ]  ab -cut as useful as the ]n e cclaus laboratory reports.
less x s e f . l  ‘ i - a c

E L  much less .isefu, . r.arc

F )  Nc

31 .  AF:lAS has

[F signi ficc a n~~1’n’ sno rease-cl
E L  s l~ gbtly it -creased
(F had no effect on the percentage of laboratory reports fil.d in  the
[ F slightl y decreased p stieat s medical record.

I I  s~ -in if~ cantl’.- -ie--rcase ’

F) No opt ion

3 2 .  Mc i - r l r ’ i ar .  m e s p o n s i b ~~l i t’ i- is

[F inp atie r- .t l am,’ .
F ) out~. atue r , t care,

Ot her. Please s p en d - ,- _________________

3 3. Were y ou  assigned to the wri- ~i- .t-ha’te rson Medical i- e at er d ir i a g March 1975?

H Yes
tio

Pl.ase place your completed guest scr ,r ,aures in r .o ti- .e ac - o m f- ar y i ri rr envelope, seal the envelope , and
pri nt the following information on the frost of the en - i -e l -er

N ame
Depar’.men.’ -

169



PF~~ O T’ERbI tI ll-S I t , . STAF F Qt’ESTI c -)N NA! f ’t

I .,’n. ‘ c i - i - s

A 1 I c c  a .  Laboratory A a - i - n - a’ ion System A!-’i-LA: ; l has eec -f - al . e ’. at Wri -if , ’ ‘ia’tersst Medi cal
p - ’ . n  We w i - I S  like t o - r I p i n i o n ~~~as an l’ ,t i —~~f S t . , -  n-f a ’  AFCLA S f a n  i- a ’S or. your pr o-

a t :s- iti es .

P l e a s e  c c 1 ~ ar e your mes , t r r-a c . i-- u n ?s t ii - ,r , icy j , a- ’ l c ’ i  a ‘ar , ~ r. ‘ ‘ it a i - ) r  ;r.ate r o e

p ‘i- ave - -i-n; I r ’ ’ i- S ‘ c c  i- .i’ ’i- ’~~ i - c - a r  r - - - r i - s n - m t  it crc the i - - c”; A r  - z c c , ’a ’- r;’e. - ; e  - seal the
- ‘n- . ; e .  a- c rur. t S.C .cax u n - n  n— a ’ c - - . on fr. ’ fr - o - .r -of - c . , e :. o e I - i-~~e

anne
Ia ’~ - a r t ”e r i - t or  Wi-i t-

Thus -
. f n-a’ ii - r  w , I be is—S oCl y to ‘rn-ore ‘h-i t me s3 - i -r cses fr-ore all N .H. ‘s at Wrsght— Patters- ;n

M e n :  - a, ‘er w i - i l  b e  sr- d c - l o S  in Si-c,- s ’-o-d ’,’ The sealed snve .;j e will be c -; e r n - I only by Ste
‘n - an - c - f A r c a : - : ’t c  i - i n m ’..x  - n - -  In’ , A f ~~~Y I )  - li ar] i -P  ~r . f - r ’t’ra ’ ~on you n - a c - r i o  w i - l i  be a’.na~~latin-

or,l- i- ‘c the tea ,’,.

a si gn i fr ai - ’ L - i- - smaller
a s  f- s srna.l.-r /
a.L-cr.r the -~~n-, ‘ ,n - i er c f  f - - I - c c  i- i-ac - - a I l s  f - r  i-TAT regults w:th A}’i-LAS,

[I a sont-ewsas greater
[. a sxa n .i ’ -

i-- ‘arn-aser

I I  ~1o Ic i r .k O r .

Wittc AF’ l J ,S.  Sri - c S I r e  t i - a r  I s ; ecd on o l n - r~ a .  w c r ’,i r c l a f , c c ]  ‘ lacic rat ro me ; art s has sen -n

II s c s i - r h :  a r t . .  mn -r i c e - I .

1 s,igf’.’ l v
the same as , o f  n - i - - ~~~~~~~ -

(1 5li3 i t l n’ i, i - .  r e a i ” S
sa3r. i f~~~ar ,tl-; i ’  r a n - - i -

- 
- ‘~i-i-

3. AFTI.AcI t i - a s  C a f e  i t

[ F  rn n - u c - ’c
( F somewhat easier

a. easy as un t i -c  5s f  to o b t a i n  a f-;r” - - Ot Status of laborato ry tests
F) somewhat more d i f f r :u . t  being p e r f o r n n e ’i
] )  co- ’ more d i - f f i -  It

F )  No o p u r l :ci i -I /

4. AFCLAS has

(F s i gn ~~f i : a- ’ it l y  decreased
)) slightly decreased
U had no affect on the to tal r i-ri’ I 5 3 cr ] raicessIng t e s t  r equast . arid

F) slightly rnc :r e a g ed laboratory r n - ;  m s .
F) sIgnificantl y increased

U No opinion

ISiYch N-P 1916
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S. TAT-i are r.oing ret Ir an - i

n-i h as - p r

I ( n - - r ’ i -owt .a  ‘ f - i s ’ , -
H ab ut as f i n ’  as ~ i- t i - I C  a5 ’ 11 t h  5 1,1, -

q-c,nn ewf .n t n I  i- lw , ’

- , m u n ch ri - u , ’,

No ‘a~~it i 0 n-~

A F ’ ..A ’ a , . 1 e rn r n : t ’ n - - l  rr -- ’ c l i - i - r n - r a t

mu ch ‘ r o t - . ’  i-hf 
I [ sI ~ go- r ly nor ’- .- f f .  - -r - - ‘ - - i -  /
I L  a: , ,S as — f f ’ - - t r v e l - .- as in ’ ’ n - t a s t  - u i ’ i - . c l i n i - a I  b a r - n - . , ’ : i - c - n i - i - e l ,

1 s . c  gi- . ’ l~ ’ In-si n f  f r i - i  - ‘c ’ I
I I  r’r-o:h Less n - ftc ‘

Ha ‘a;inion

I far -i- c; n - n  soc S -i--
I L  s i r p e n c c - r  to

ar ch- S the - ic -,  as r i ’  r - - - S  ‘i c - n”- -

I L  far r - f e r i ’ r  to

:1 Op- u r.sni- r.

Tc, e : o l . r r c t : o r .  of s; .’ r i - ’ r e o - . has r,.,, i - .

nrncu rj ’, i-e ’ te r  i - o r - S ac  ized
I L e ts , ’ : i i r g a r . i z e d
1 3  asc.~ t a cc -ae .l r g a - .rzeS as : s ’ i n - f a s t  c , ’c . Ai IJi- - - .

1 less c r g a a c . r e n
I I  n-- less -1:-sac , - -

N i-c. 0 3 - u n ion

9. W i - ’ c A 3 ’ l,A i- . i t  ‘a s  ncr” ,

I I  n- i - c - i - i -- e i s . - t :
I I  easier
F L  aL- c t  a - . -- a n - - -  as in ti - - c ; - a n - t t n  t e l l  , 1 la ; - c r a t i - , m -.c u -  r k  i s  ‘ - be dor,e

U n- -~ more  
on -s , i ’ -”i -  jar ,

F )  No opinion

10. Ab IbA S has made i t

(F much eas u er
) )  ,cpnteurs eas er
( F  about as easy a~ i t - ,  the ; l is t  t ,  crb ’ a . - in n o r m at  i c c . as ut I ~Siett ts ’

U Somewhat more .j iff ri - - ,rlt cl. a . l a m - n a  n - reai.ilts ,
( F  m i - s r i - .  more d i f f a -  u t

F )  No op i r . i c o n

11. AFCIAS had made t f . e  nurses ’ tas ks in -~r I n - r u g b a L i - c t - a ’  c m v  tests

( F  much easier ,
F )  somewhat sai ler ,
( 3 about as easy as in the a n - ’
F )  somewhat mure cli ffl c - - ,l - -

F )  much ~~r. d ifficult.

( 3 No opinion
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1 2, ‘l i - r i -  a — s . f - - n -’ , - - n ’ s 3 ,r ”v r f ” f b’.’ t i  i-i- a,-

S’ i-n -ow ’ a ’ n - A 5 i - - ’ r
ad ‘ a s  n -as’, as ic ‘ i - r c a , ’ t i-i-  r e - i L

E l  aomewl ,t C- - n - n I. ti-
( I  m u c h  c s ’ r e  d u f f i -

tIc -opur . .0’ .

.3  ,iI ’Ir . ~~~~~~~~ .r is

- S i g r . . f c  -a’ r .-j i n - i - u  u n - I
sl u ,f ’,t I’ , a n - c ’ ’ :

I as .’ as eas - as i- n- r i - i - i s’ ‘ s n , , ’ d u l i c ’ : i t  in - n - ’ s i - i  . a L i - f a ’  i y
I L  s l c o ’ c ’ . - ,‘  S . tf . ’ i- r o n-n--lures.

s~~I’ c c f i  -S - . 7  ~~Ir:- d i t i - r  . , ‘

I ,  icc 03

. - l .  ,F l.A . c a n  i -— a l e  p cs ’ u n ;  .1 - .  - ..1ri- -r , - r r e  u ‘I . - ‘

. 1  relict -- a s- n - .

a:ai,r ‘0 sc ” - s- rap t

n-i-c - - f’ “ r n -  i it f~ .1’

tIc u t _ in -_ i - sn

It . Si- l.A has

- a c~r i f :  r - .7  r n  rears.- ]

I I  si Jr ‘ 17 it ,, n - s - O.’ I

i - a-.: -~~ 
c- ’’’ ‘ ,u. , i Oli . i t - i-- O f

I I  S i  i - s r _ f I-c In- meas” I

- sugr. :fu so ’ .y t n - c c ’  ist-- f

bc j; u c . u o i - .

~t .  ~~ tt i - AJ LA c.e .r nu .i - i- ’ -~~ i f  ‘a .  ,i- ’ f ’ - . a L O n- , ’

- - - sn -alle r
I s.~~1’ - r .

- 5tc.ict f l ’  5-a r’ , s i - i - n - f  n .  li - i -  Am
- sl igr . t a i-n qr ” a ’ e r ,

n-n’ , ‘ c5ri-a ’~cr -

N-c Opinion

i-n a ry re s h c i - r ’ :~~rc i . ; t /  is

a ]ca tuen -a s n ’

out ;a’ ~n- ’~ a,.-

- O t r. p r  - I lease ,- i - f ’ ,-

18, Were you ass u ’~r.eS i i - -  ‘i-c ’ Wr n - ;f ’ r ’- cr c I t ,  M n - I l  1 .  r ’’’er tcu,c u Mar t I ’ 7

(I Yes
[ [ No

Please p lace your - omp i n - ’c] ‘~u esti onnair e I n n .  t i-ce a -nr’f t ,si- c - u r  - f e .  seal ti - c envelop., &n
pr int ths following i, f a r ms ’  - ‘ , on the fr - ‘ ‘~~f the Cn’/e I-~~e

‘ are,-

n - i  n t ’ r r r e r . ’ cr  ‘sad I

_ _ _ _ _ _ _  -——~~~~~~~~~-
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ti - li- i-AT -I- S - ‘I M t  , h t i t ~ 7.1$ ’]

I i -  i t r : , _ t u r cs

1 cr ; l n - r e  th , ’  f i t s t  a ’ ’ ., i - ’ - : ;i - u ’ ’.? . I n ~~i . i ,  i ’ t i - f , ’ k  ~‘f ” I~~l. ni  i t ]  . , ‘ ‘ t u r . n i r i r e  ‘1’’ t e l - i - r i -  - cm;
‘ f ’ - r ,n -~~~~ f I  , ‘‘ ,i a- - n  ;,.,. s t u  - , , , r . . 1 ~~ r , - , ’, r~~t ]  afl r .b r - , r a f f  - ‘ . . r . - a u r . -  5 ,

y c i - u r r e c ; -  n St - tO t- . ,  . j , ~ 
‘b i l , i ,  1 ) ’  1 .i - lr]q a cr- ,,i k i n  ‘ I . ’ r~~; ,

- : :rc, r ’ rJ.:- - - n- i -] , , ct ( ’ ri c u r - f - nt I n o  II r “‘. 5r ~ ’ -  r f , e  d- i- i-”m ; arl -,i - i r l i -; i - o r .  I i  - - i-i -i , 1 , -i n . ’] çi- rirt
i.i~~rlq iv 3 n t - ra t  ~cn, - r, t ‘ I n I

i- I. .

Ta i s  u n , ] in n - a r , or. , I u l  n • i c - i  - ,c l i- n c-u n ’, : s . lr r  ‘ ‘ ~~l ’ m-- ’.I i-hi - se s M a— i- 
- I ] . j ’ r~ 5 . 5 i- t - s’ ’~i rc ’;i --.t-- I a ’  ‘c r -  - -

“en , a - .n - c - i -f ui- n- c u l l  be : i - . -cc l .u’l:’: I r ,  t ’ s t c : ’ .- . Ti- ,- ‘- n - a l, ’ : r- a ’; r ’ l - , ;c ’ ’.a l r  be , i - ”r ’ - f o r , I ’ .- b-i-- ti -c n-n -sear .
‘n- -in’ o f Ac -a. -O is  - n -  r u  cc’s n’. c .  SO I- - - ar .ci- r i - ’  a t n - r n - ,’ ion you i- r r i -  c ’ -,i . 1. I.e a - a u  I i : In - cr 1 - ,’ t o  tr,’t ‘ n O ’  -

MISER
April N—P 19Th
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LABOP.ATOPY STAF F QUES TI ONNA III ;  51

1, The rlorrrai work week in this lab oratory is

O less than 35 hr’cims .
‘r f ’- 4 i- hours,
4 i - ’ 4 5  hours,
45-51 ’  hours,
over 50 hours,

2 .  I _ r i n g  t a p  ;ast week , I w ,rke i- j in the labr,ratory

less than 35 hours,
f 5 ~~4c hours,
40-45 hours.
4 5 - b C -  hours.
vp, SO hours.

3. :-u r inq the h ast week , I spe nt

2 hours or less
2 — b  hi -rums
5-8 bc- cu r s  on m i l i t a r y  duties ci-utside the laborat’ i-ry .
8-11 hours
over 12 hours

I have no m ilitary n i c r t i , ’ , :  outside the labc-rati- t- -,- ,

4 .  - u r :ng  t i - ,. ;ast we ek, I was on ‘ass or leave

i. 3 - , days.

S

S. li-or inc t an - - ta st week . I worked

. e r ~S t f ’~an 1
1—3
i - n -  more hours t l . , r  ‘ c m -c- ,‘r ’ai  wo rk  week in, the laboratory,
‘- -iT
‘ s- er 11

ir ; e r f . m ’ n ’ i n i - -~ n ’ ’, t a s k s  ii. the Ia] ’ rat ’ cr y , I feel that I have

0 rn- iu c,h  more th an
i i  r , rsre  than
o a l l  of - the t i ”, t ) , a t  I need iv accoefpli s l ’  sty tasks.

• 0 somewhat less than
U much less than

“ , Jr. performing my tasks in the laboratory , I feel that I have

i u m uch more A
i-i more 

time than (that) I would expect far a laboratory of
U about the same amour,t c - f  ‘ this type
0 less
0 much less

6. When performing my tasks in the laboratory, j  a,,, rushed

A U rarel y.

~
o ~~dera t .ly of ten .
~ often .
uu v.ry often.

MISER
April N- P 1976
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When performing my tasks  in the laboratory , I am rushed

much leai often than
ii less of ten  than
o about a. often as I would expect in a clinical laboratory of this kind,
o more o f t e n  than

much more often than

Si No op inion

I 10. The quality of reports in this laboratory is

o far superior to
.1 slightly •uper ior to
-n about the maine quality as reports ], - r similar laboratories .

slightly inferior to
O far ir ,ferior to

a NO opinion

I 11. Thi- time available for quality ,c .-ntmol in this laboratory is

0 more than us needed.
i all t h at  is needed ,
O almost all that is needed ,

slightly less than is needed ,
much less than is needed ,

Q u a lit y  con t ro l  is not part of n y  Juic .

12 . I t  I s f -  n a t -  m i e n -  such as thus, there is ty; i,- ally
- more than  enouqh t i n - , -

all the time that is needed
almost  as much time as is needed M r  ~i-i a l  i t y  ‘ c .n t r  - ,
less time than us needed

~ much less time than is needed

ii- No opinion

- 13. Please give your rank

14, P lease g ive AFSC n umber 
—

1 15. Are you a student?

O Yes
0 No

16. Were you assigned to the Department of Pa tho logy  at the W r i g h t - P a t t e r s o n  Med ica l  Ce n te r  du r ing
March 1975?

U Yes
• (1 No

Please place your completed questionnaires into the accompanying envelope , seal the envelope , and
p r i n t  the fol lowing information on the front of the envelope

Naine

Section.

176

- - -A - c- ’ 5 ~~~~~~~~~ 
__

~~~ ‘~ ‘_ •



dndlVIiC serVl( es iiu

/ 5 6 r 3  L E( S B u I R G  p - I s p F A L L S  CHURCH v i c .  ,i - N L A  2 2 ’ 1 ’ 4 -  701 820 2 r 3 3 1’o

3 March 1976

LABORATORY PATIENT QUESTIONNAIRE

Analytic Services Inc . (A N S E R )  , a research o r g a n i z a t i o n
located in Falls Church , Virginia , is conducting a scientific
study of Air Force laboratories. An important part of the
study is to find 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 on ly  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.

H Thank you for your valuable help in this important
study .

Richard Brooks , Ph.D.
Project Director
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I

APPENDIX D

PRETEST FOR EVALUATION PLAN FOR THE AIR FORCE

CLINICAL LABORATORY AUTOMATION SYSTEM

(AFC LAS)
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NOTE ON APPE N D I X  D

In December 1974 the AFCLAS Evaluation Plan was pre-

tested at the USAF Medical Center , Keesler AFB , Mississippi.
The rationale , general methodology ,  and de ta i led  p lan  for
pretesting the AFCLAS Evaluation Plan at the Medical Center ,

Keesler AFB, is contained in the documen t entitled Pretest

!‘~or Evaluation Plan for the Air Force Clinical Laboratory

Auto~ i-i t~ on System reproduced in this appendix .

The pretest considered the entire process of data

co~~le~~tL orI with considerable emphasis placed on pretesting

the survey questionnaires. The Medical Center oi~’ ~eesler

was selected as the pretest site because it is similar to

the two AFCLAS test sites. The ANSER stud y tear- and the four

MET personnel who collected the data during Period X and

Period Y spent 7 days conducting the pretest. As a result

of the pretest, a number of changes were made in the evalu-

ation plan and are summarized as follows :

• A questionnaire for hospital staff other than

physicians , registered nurses , and labcrc-itory

staff was dropped. This was done beca’ase inter-

views with people taking this questicrnaire

showed that they did not have enough background

information to answer the questions .

• Ambiguous questions in the phys~.cian , ri- ~istered

nurse , and laboratory questionnaires were dropped .

Our interviews with physicians , nurses, and labor-

atory staff showed that several questicrs- on each

questionnaire were ambigucus , and since we did not

have time to pretest revised questions , the only

valid action was to drop the problem questions.
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Dropp ing ambiguous  ques t ions  di d  r’1ot s e r i o u s l y

impact the eva lua t ion  because the o r iq i n a l
q u e s t i o n n a i r e s  con ta ined  o v e r l a p p i n g  q u e s ti o n s .

• Some methods for collecting data inside the

laboratory were revised . As an example , “Method s

Time Measurement , ” an i n d u s t r i a l  eng inee r ing
technique utilizing standard times , was dropped

in favor of time studies preferred by the MET

team.

• Data col lect ion forms were revised . The re~~is ion
of data collection forms was primarily in layout

to improve u s a b i l i t y.
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PRETEST FOR EVALUATION PLAN FOR THE
A I R FORCE CLINICAL LABORATORY AUTOMA T ION SYSTEM (A FCLAS)

12 December 1974

Directorate of Medical Plans and Resources
Surgeon General

Headquarters United States Air Force

and

Analytic Services Inc . (ANSER)
5613 Leesburg Pike, Falls Church , Virgin ia 22041
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1. INTRODUCTIoN

It would be d i f f i c u l t  to find a general -.‘~ork on research
methods that did not warn the researcher of the hazards of

collecting data from a study population without first pre—

testinq the study esiqn (Reference 1) . The warning is clear

in the l i te rature , bu t a de ta iled descr ipt ion of pretest

design and technique is not to be found . Writers on research

methods who do go beyond the warning seldom devote more than
a f e w  pages to det— iils (Reference 2, 3 , 4) . Although material

on retesting is not concentrated in a single place , basic

concepts can he gleaned from literature on research nethods.

The terms “pretest” and “pilot study” /re often used

interchangeably. John Mudge contends tI’~ ±, although the terms
are synonymous , pretë~ t is more wiclel’( used in the United

States and pilot study more frequently in England (Reference 5)

Babbie , however , makes a clear dis tinction~

two types of testing;. pretests and
pilo t studies , Pre te.s-fs. . .refer to t!~e
testing of one or more aspe ct s o~

’ study
design: the qu~ stior.naire, the samp le
design , a compu ter program for analysis
and so forth , Pilo t studies,,,reie r to
miniaturized walkthroughs of the entire
study design... . (Re b erence ( )

Babbie further contends in h is discussion of pretesting and
pilot studies that:

,.,controlled sampling shoutd be con-
pletelv ignored at this point ,. ,the
pretest phase of in\nesti gation ,. ,,but ,,,

‘I pilot studies are another ~m -itter. ...
(Re f e rence 7 )

The same point in respect to probability sampling in the

pretest is made by Galtung , who states:

•..it is unnecessary to have a sta~ is-
tically sophisticated samp le ...in pretest .
( R e f e r e n c e  8)

-
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The pretest  design proposed below wi l l  be as complete

as the ‘pi lot  study proposed by Babbie hut  w i l l  not r equ i r e

a probabilistic sample.

Nei ther  of the sites for  pretest  wi l l  be selected
r andomly, i.e., probabilistically. The samples will be

accidental in one case and purposive in the other . The basis

for pretest ing at Malcolm Grow USAF Medica l  Center at Andrews
AFB was an accidental sample; the basis for selection of

t e s t ing  ~.t USAF Medical Center , Keesler AFB , is a purposive
sample - *

. . . n o  r epu tab le  inves t igator will permit
a ques t ionna i re  to go into the f i e l d
without  having “p re t e s t ed”  it on a range
of individuals or individuals represent-
ing the principal social group 3 , and
experimenting on word selection with
them.... (Reference 11)

Arnold Rose considered only the questionnaire in the above

quota - ..on. The pre tes t  design described in th i s  document
goes beyond the ques t ionnai re  to the en t i re  data collection
and analysis process . The importance of ex t end ing  a pre tes t

heyor1d the questionnaire is suggested by Galtung :

., . i t  should be noted t h a t  the p r e t e s t  is
never in any abstract sense only  a t es t
of the ins t rument , but a t e s t  of the
entire process of data collection and
even of the first steps in analysis....
( Re f e r e n c e  12)

The pretest plan proposed below conforms to Galtung ’s conten-

tion that the  e n t i r e  process of data collection should be

pretested .

‘... In accidental samples , one simply reaches out and takes
~~~~~~~ 

r~ases tha t  f a l l  to h a n d. . . .  ( Re f e r e n c e  9)

“he basic assumption behind purposive sampling is tha t
‘~~th ;ood judgment and appropriate strategy one can hand—

~r~’ cases to be included in the sample and thus
:e~’;e~~~r. s.-ir’~p les  tha t  are s a t i s f a c t o r y  in r e l a t i on  to

- - “ e d s . . . . ( R e f e r en c e  10)
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Pre tes t ing  is impor tan t , but  it  is not the only

important step in an overall study. The first major step,

study design , has been completed by ANSER. It confoinu to

Simon ’s admonition to researchers to:

...think at length , think in detail , think
about everything before collecting data ,
This must begin to sound like a broken
record but it is worth the repetition .
Time and money spent collecting data be-
fore you have done all the thinking will
be expensive in the short and long run ,
But of course the future cannot be seen
perfectly.... (Reference 13)

No scientist , no matter how much he thinks , can perfectly

predict what will happen when the design is implemented ‘n

the field. The basic purpose of pretest is to provide a more

valid prediction of what will happen when data are collected

in the field and what will happen when data collected are

analyzed. As Babbie points out,

Inevitably the researcher fails to
recognize in advance all the decisions he
must make....(Reference 14)

The research staff and , if possible , the interviewers

shculd participate in all phases of the pretest ( Reference  15)

The staff will obtain a feel for the data that can be obtained

only by partic ipation in the data collection process.

Much of the literature on pretesting is concerned with

the purpose of pretesting questionnaire and interview

schedules. Selltiz , et al ., comment on the pretest of

questionnaires:

.,.The pretest is a tryout of the question-
naire to see how it works and whether
changes are necessary before the start of
full scale study. The pretes t provides for
catching and solving unsolved problems in
the administration of the questionnaire ,
such as phrasing and sequencing of
questions or its length.... (Reference 16)
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They further point out that:

...questions that seem clear and straight-
forward to the research staff may , on a
trial testing , prove difficult to compre-
hend , or ambiguous, or sinp lv no t: producti~-’e
of u se fu l  i n f o r m a t i o n . . . .  (P e fe r e n c e  17)

In a different context , though directly applicable t

the pretest, S. L. Payne speaks of the critical issue in

questionnaire design:

.,,to make sure the particular issue which
the questioner has in mind is the particu-
lar issue on which the respondent gives
an answer.... (Reference 18)

In designing a study , the researcher usually has clearly

in mind the information he wants to obtain , but when he

develops the schedules they reflect his own perception of the

meaning of words, Words mean one thing to the researcher and

another to the respondent. Researchers are bound by their

own experience . In studying a professional environment other

than his own , the researcher tends to impute his meaning of

words to the respondent. As Oppenheim states:

...Pilot work is needed to ensure that
we use terms that are like those that
the respondents use themselves and have
roughly similar meaning to most of them—
and to us ,,,,(Reference 19)

An important part of the pretest , thus , is to determine what

words and terms mean to the population studied in the survey.

The interview questionnaire creates the same kind s of

problems as the written questionnaire. It is possible in an

interview to probe , of course, but there are still problems.

Kahn and Cannell contend that:

...No matter how astute the interviewer
has been in wording questions , in develop-
ing the proper sequence of questions and
in the design of the questionnaire , he
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needs , wher ever possible , to try it out
before collec ting the actual in tervi ew

(Reference 20)

Oppenheim also writes of the significance of pretesting

to ident i f y ambigu i t i e s :

Pilot work can be the greates t help in
devi sing the actual wordin g of question s
and it operates as a healthy check ,
since ambiguities may lurk in the most
unexpected quarters..., (Reference 21)

The emphasis on question wording is apparent in the above.
Mudge goes beyond this to contend that a pilot study is
primarily an exercise in answering questions for the

researchers (Reference 22).

Most writers would agree with Selltiz et al. that the

objective of pretesting is to test all of the data collection

techniques to be used in the survey:

...Much difficulty can be avoided by
carefully pretesting the techniques to
be used , to ensure that they will
collect the information needed.... (Reference 23)

The sections of the pretest design that follow provide

a detailed description of what is to be done in pretesting

questionnaires and schedules.

Some general remarks on the method of pretesting are in
order at this point . The two sites for the pretest are to

be selected on the basis of 1) an accidental sample and 2)

a purpos’i.ve sample. Malcolm Grow Hospital was selected for
pretest of activity charting and some other tasks , such as
the identification of the reports generated in a clinical

laboratory. It was chosen primarily for the convenience of

the MET team stationed at Andrews AFB and the proximity of

the base to others concerned with the study (an accidental
sample). Since Malcolm Grow Hospital will be the site of
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the second AFCLAS installation , It would he inappropriate

to pretest some of the questionnaires and schedules at that

base. The Medical Center , Keesler AFB , was selected as the

pretest site on the basis of the similarity of the popula-

tion of the pretest site to the population of the survey

sites (Reference 24). The Medical Center , Keesler AFB , is

similar to the Malcolm Grow Hospital and USAF Medical Center ,

Wright-Patterson AFB in:

• Number of procedures per year in the clinical

laboratory

• Characteristics of the medical staff (teaching

hospital)

• Size of the hospital

• Population served.

The sample was thus a purposive sample.

The data collection section in the pretest desi gn relates

data collection techniques to each hypothesis to be tested .

In the pretest , each technique will be tested and evaluated .
Section III, below , describes in de tail the method for  the
pretest of data collection techniques to be used in the

study. In addition to techniques , the forms used in data

collection will be pretested and evaluated (Reference 25).

The study design requires samples of a population , e.g.,

physicians , nurses , patients; samples of objects , e.g.,

patient records , laboratory requests; and samples of activi-

ties , e.g., time to retrieve information , number of calls to

the laboratory. The samples of populations will follow

established method s and will not require pretesting . The

sampling of patients ’ records will require pretesting to

determine the sample size for the survey and to estimate the

time required to collect data. The sample of activities does
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not present any methodological problem , but it is difficult
to anticipate the specific problems that might exist in

recording data.

The pretest, as noted above , does not require a proba-

bilistic sample (References 26,27). However, as a part of the

pretest of schedules , physicians will be interviewed at the

pretest site to obtain their observations on the schedules.

In order to reduce the time required for interview , each

physician will be asked to comment on four randomly selected

questions from the schedule. Howard Schuman refers to this

as the random probe technique (Reference 28). The random

probe technique will be discussed in more detail in Section

II below.
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II. PRETEST OF SCHEDULES

The rationale for pretesting of schedules was disc-~ss~’d
in Section I , above . In this section the d e t a i l s  o~ d a t a

collection for pretesting schedules will be described .

\. Selection of Respondents

Schedules have been developed for generating inform~ tion

f r om:

• Physicians

• Nurses

• S t a f f  (outpatient  and nursing unit)

• Laboratory s t a f f

• Medical records staff

• Patients.

A list of physicians assigned to the hospital will be

obtained . The list should include the following information:

• Name

• Primary assignment withir. the hospital

• Career or noncareer .

A list of all nurses assigned to the hospital will be
obtained. The list should include :

• Name

• Pr imary  ass ignment  w i t h i n  the hosp i ta l

• Whether civilian or military.

A list will be obtained of all personnel , except

physicians and nurses , assigned to the hospital outpatient

• department and inpatient nursing units . The list should

include the following :
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• Name

• Status (officer , airman , ci~’ilian)

• Specialty.

A list of all personnel assigned to the laboratory will
e obtained . The list should include the following:

• Name

• Status (officer , airman , civilian)

• Specialty.

A l i s t  of names of all medical records personnel will

be obtained.

Patient respondents will be identified by a sample of

every nth (n to be determined ) patient who enters the

laboratory during selected hour(s) and day(s). The days

and hours for sampling will be determined by stratifying the

hours into before noon and after noon. If it is assumed

that there are differences in population among the days of

the week , the week should be stratified accordingly.

The study design. assumes that use and perception of the

laboratory by physicians vary with (and only with) primary
assignment , specifically, inpatient and outpatient , and

whether the physician is career or noncareer. The pretest

physician population will be stratified into :

• Career , outpatient assignment

• Career , inpatient assignment

• Noncareer , outpatient assignment

• Noncareer , inpatient assignment.

A sample from each stratum will be selected for inter-

view only if significant differences among strata are

observed in the responses. The interview will be for purposes
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of testing the va1idit’~’ of  thu - r iest our on thE suhE -dule.

It  wi 1~ be nec e s s a r y ,  t h e r e f o r e , to ider ~~i f y  the p h y s i c i a n
wi t h  the completed ; u es t i o n n a ir e .  T h e r E -  is  a r i s k  t h a t
there will 1> e bias he~.’ause of identification. To avoid or
i-c-i -ice su ch b i a s , the followino procedure will be followed .
Po~-h cuestionnaire will be numbered , but ro other identifi—
‘
~~~~
‘ ion will he on the quest ricair~’. ihe respondent will

place his completed questHnnaire in an envelope and print

his na:- e on the outside. ANSER pers~ nnel will compile a
list of questionnaire identification numbers ar.d the

associate—i name o~ the respondent . This list will be kept

-confidential , known only to the staff and not disclosed to

others.

The nurses will be stratified into inpatient and out-

patient nurses. An approximately equal number will be

selected from each stratum . The number selected from each

stra tcir’L should be at least 50. The nurses to be interviewed

will be selected in the same manner as physicians. A s was

noted in Section I, the sample need not be random .

The outpatient staff and inpat ien t nursing unit staff
rcs~-on~ ents should consist of the entire nonulation if 50

or less or a sample of approximately 50 i f the population is

significantl y greater than 50, i.e., 60 or more.

The citnical laboratory sta 1f should he stratified into

officer , airman , and civilian. Since the reliability and

valid ity of the schedule adminis~- ered to the clinical labora-

~or
- 1’ staff has been tested previously, on ly  two or th ree

respondent s need be selected from each s~ r atum .

The medical records staff population will not be

administeied by a schedule but will be interviewed . Since

the number in this population is expec t ed to  he small , it  is
necessary only to identif y elemen ts in the population .
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In summary, the following steps will be taken to select

respondents:

• Obtain lists of the following :

- Physicians , including : name, primary assignment

in the hospital , whether career or noncareer

— Nurses, inc luding: name , ass ignment  in hospital ,
and status (civilian or military)

- Outpatient staff and inpatient nursing unit staff

(excluding physicians , nurses), including name

and status (civilian or military)

— Laboratory s t a f f , inc luding: name , s tatus
(officer , airman , civilian) , and specialty

- Medical records staff , including name only

• Sample time periods for administering schedules to

outpatients

• Stratify physicians by career , noncareer , outpatient ,

inpatient assignment

• Identify elements to be surveyed

• Identify elements to be interviewed .

B. Sampl ing  of Ques t ions  or Schedule That  W i l l  Be Sub ject  of
Physician and Nurse Interview

The random-probe technique (Reference 1) will be used

to ident~ fy the questions to be asked each physician and

nurse element in the study. The use of the random-probe

technique will reduce the time required to interview each

element .

Each element in the sample will be interviewed for

response to four , and only four , questions. The method for

selecting the questions is described in the Technical Note

appended to this section.
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C. Types of I n t e r v i e w

Interviews will be conducted with a sample of each

category of personnel (except the medical records personnel)

to determine the validity of the questionnaires.

Each of these interviews w i l l  be composed of three
basic types of interviews:

• Focused standardized open-ended

• Standardized open-ended

• Nondirective.

The focused interview was developed by Merton , Fiske,
and Kendall (Reference 2). In a focused interview , the inter-

viewer knows the experience of the respondent , and the

interv iewer focuses attention on the aspects of experience
significant tor goals of the project. In this study the

interviewer will know in advance the response that the respon-

dent has previously given to the questions that will be the

subject of the interview.

Spec ifically, in te rv iews  w i t h  p h y s i c i a n s  and n u r s e s
will focus on the following subjects:

• The reason for response to a given question , e.g.,

the reason physician responded “no opinion ” to
question number 5

• How the respondent perceived t~’e meaning of the

p~estion , e.g., when asked about the accuracy of

laboratory reports , did the respondent answer in

terms of technical accuracy of the laboratory or

the accuracy of the report with respect to the

respondent’s related activi ty?

• Perception of terminology, e.g,, was the terminology
too technical , not technical enough , not professional

terminology ?
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• Was the meaning  of words precise or ambiguous to

the respondent?

• Was the response subjective or objective , i.e.,

was response based on the feel ings  of the respondent

-- or upon specific knowledge?

• The importance of the sub jec t  mat te r  of the question
to the respondent , e.g., did the respondents consider

ease of calling the laboratory significant in their

ins t rumenta l  ac t iv i ty?

Standardized questions will be used in exploring each

of these subjects. In a standardized interview the same

questions are asked of all respondents. The wording and

order in which the questions are asked are the same for all

respondents. The response to the initial question in each

case will be open-ended. The respondent replies exactly as

he thinks.

The open-ended response will be followed by nondirective

probing. Nondirective interviewing was developed from the

work of Carl Rogers in client—centered counseling (Reference 3).

In clien t-centered therapy, the client determines the subjects
to be discussed . The therapist makes only neutral responses

to the client ’s remarks , e.g., ‘Oh ,” “Uhrn ,” “I see.” The

technique has been modified and adapted to the information

gathering interview. Instead of the client (respondent)

ieterrrining what will be discussed , the interviewer focuses

on natters ~ be discussed . This is called controlled non-

dir ective interviewing . The neutral role of the inter’ iew. :

remains in controlled nondirective interviewino . T h c~~~ n~~~~ -

viewer introduces the problem or question and th-~ :e ’-
neutral until he has gathered the inforrrati on b’s : -

the uroHen or question , at which ti rru hr t ’ ~ ’ ~~. - 
- -

uroblem or question.
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A variation of controlled nondirective interviewing

referred to in the literature as controlled nondirective

probing will be used in interviewing nurses, physicians,
laboratory personnel , and outpatient staff .

In interviewing the medical records staff, only con-
trolled nondirective interviewing will be used . In inter-
viewing patients, nondirective probing will be used.

Thus, the techniques to be used in interviewing each
population are:

Population Interview Technique

Physicians Focused standardized open—ended ;
standardized open-ended ; non—
directive probing

Nurses Focused standardized open-ended ;
standardized open-ended ; non—
directive probing

Outpatient staff Focused standardized open-ended ;
standardized open-ended ; non-
directive probing

Laboratory staff Focused standardized open-ended ;
standardized open—ended ; non—
directive probing

Medical records staff Controlled nondirective

Patients Nondirective probing

D. Categories of Questions and Questionnaires

There are many categories of questions and questionnaires
identified in the liter~tture. The categories described below

are only those that apply to the AFCLAS study and pretest.

Questions and questionnaires are categorized in the three

ways that are applicable to this study : method of adminis-

tration , content of questions, types of questionnaire.
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The administration of questionnaires will take two forms:
self—administered and gro~~ -administered .

Self—administered questionnaires typically are given to

the respondeut by someone not a part of the research team.

The respondent completes the questionnaire and returns it to

a designated person or place. In the present study, the

patient questionnaire will be passed out to every nth (n to

be determined) patient who enters the clinical laboratory

during periods defined by the pretest staff. If there is an
operations or reception desk in the laboratory , a person
reg~ilarly assigned to that function will pass out the question-

naire. It will be collected before the patient leaves by

another person assigned to the laboratory .

The technique that will be used in the pretest interviews

of physicians, nurses, outpatient staff , and laboratory staff

is a group—administered questionnaire. The questionnaires will

be administered to each group of personnel in a general meeting.

The content categories of questions applicable to the

pretest are:

• Facts — A question about a fact is directed to a

person who should know the fact, e.g., a member
of the laboratory staff might be asked how many hours
overtime he worked last week.

• Belief about what the facts are - The respondent is

asked questions not to find out objective data but

what the respondent believes the facts are.

Selltiz et al. state the typical example of this:

...one does not measure the temperature of
a room by asking the people in it how hot
they believe it is. But if one is inter-
ested in the subjective experience of tem-
perature under varying conditions, ~ne mayfollow precisely this procedure of isking
people how hot they believe the room is....
(Reference 4)
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There are a number of factual questions included in

the AFCLAS schedules that ask questions that are

factual, but the interest is in perception of these
facts, e.g., perception of accuracy of laboratory

reports.

• Feelings - It is often important not only to know

how a person perceives of facts , but also his feelings

toward these facts. In the physicians ’ schedules
there are questions that relate to how the physician
feels about the clinical laboratory.

• Standards of action — These are “should” or “ought to”
questions. The researcher is concerned with what

the respondent thinks should or ought to be done

about something. For example, one of the questions
that has been proposed to ask physicians in the

survey is, “What should be done to improve the
clinical laboratory?”

The AFCLAS study will use a single type of questionnaire

that will be of the standardized type and will provide the

respondent with fixed alternatives.

E. Probing

No matter how much care and skill the researcher exerts
in the development of a questionnair e, there is always a
possibility that his questions will be misunderstood or mis-

interpreted by respondents in the field.

The purpose of pretest is to perfect the questions in
the field for the survey to the extent possible. The probe

is a technique by which prepared questions are supplemented

during the interview process.
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The probe can be in any form of interview or in combi-
nations of forms. The probe in the pretest will be a combi-
nation of standardized, focused , and nondirective.

The interview for pretest of the questionnaires will

focus on the six response variables listed in Section C,

above, and the content categories listed in Section D, above.
The interviewer will be provided with standardized open ended

questions, which he will ask the respondent. When the respon-

dent replies , the interviewer will use a controlled non-

directive probing technique.

The interviewer will be provided with the questions he

will discuss with the physician , the category of each question

based on the intent of the question as designed , and the

standardized question he will use to begin the probe of each

variable.

The following is a brief illustration of the technique.

After introducing himself and setting the scene

the interviewer continues —

I. (Interviewer)—Dr . Able , in response to question 5
you checked “No opinion.” Would you tell me
something about your reasons for this?*

R. (Respondent)—O h, I don ’t know. I think it’s hard
to speak of accuracy in the laboratory 0

I~ —It’s hard to speak of accuracy?

R. —Yes, it’s hard when you can ’t be sure what
standards there are. Are they my standards or
laboratory standards?

I~, —I see. Could you tell me more?

*The questions with the asterisk are standardized and will
be provided to the interviewer. The interviewer dialogue
other than the standardized question is nondirective 0

206



R0 —Well, I have my standards and the laboratory
might have theirs.

I. —Um~
R. —I don ’t know which standards, so I checked no

opinion.

I. —I see.

I. —How did you perceive the meaning of the question?*

Nondirective probing takes the form of neutral statements.

The neutral statement may be a repetition of what the respon-
dent said; e.g., in the above interview, R. says, “I think
it’s hard to speak of accuracy in the laboratory ” and I. says,

“It’s hard to speak of accuracy?”

The neutral statement may be in the form:

—I see

—Oh

—Tell me more

—Uh huh

—Urn.

F. Interviewer Selection

There are no defin~.tive rules for the selection of inter-
viewers. However, there are certain general principles that
can be derived from the experience of survey researchers and
from sociological theory. The principles relate to the

dynamics of the interview.

*After this standardized question the interviewer would
probe again until he was satisfied that he had an answer
to the question. He would continue the interview in this
way until the six response variables had been discussed
with the respondent.
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The interview is an encounter between two strangers who
thus become a two—member (dyadic) group. The interaction in a
group thus formed is somewhat different from groups formed
for purposes other than interviewing , but there are character-
istics common to all groups.

When two strangers meet, the decision to interact is
based on their perception of each other. Initial influences
are observable characteristics of each other, e.g., dress,
grooming, language, sex, ethnicity. From variables such as
these we may deduce other characteristics, such as social
status and education. If interaction begins, each member
of the group may estimate social variables from the inter-
action process. In the interview encounter these variables

will influence not only whether a group will form, i.e.,
whether the respondent will agree to be interviewed , but also
the validity and reliability of the information obtained
from the interview.

As Sjoberg and Nett point out, the reliability and
validity of data generated by interviews depends upon rapport,
which is directly related to roles and statuses of the inter-
viewer and the respondent:

...The interview, we must remember , involves
a complex set of interactions between per-
sons who occupy particular statuses in the
social order. Consequently, the reliability
and validity of the data obtained depend
not merely upon the merits of the question-
naire but also upon the degree of rapport ,
or trust, that develops in the interaction
situation. Thus if we are to understand the
structured interview, we must analyze the
status and roles of the principal parties
concerned.... (Reference 5)

Kahn and Cannell relate the status variables of inter-
viewer and respondent to intervening psychological variables
and, in turn, to behavior factors. The model they propose,
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reprinted below, emphasizes the psychological nature of the
interview. The interaction in the model is not explained by

action but by psychological factors. (Note that the arrows

do not connect interviewer and respondent.) A sociologist

would present a quite similar model but omit the intervening
variables. We would postulate their existence but would not

analyze the psychological intervening variables.

INTERVIEWE R RESPONDEN T
Background characteristics: Background characteristics:
Age Age
Education Education
Socioeconomic status Socioeconomic status
Race Race
Religion Religion

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  I
Psychological factors: Psychological factors:

Perceptions Perceptions
Attitudes ~ttitudes
Expectations Expectations
Motives Motives

Behavioral factors: ehavioral factors:
Errors in asking questions Responses to questions
Errors in probing (Adequate—inadequate )
Errors in motivating (Accurate—inaccurate)
Errors in recording
responses

Source: Reproduced from Kahn and Cannell (Reference 6)

The model appears to emphasize the possible errors made
by the interviewer. The errors can be made by the respondent

as well as the interviewer. As Sjoberg states:
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. . . I t  is clear that the status of the
investigator is a significant variable
affecting the quality of data that a
respondent will provide. More generally,
we advance the proposition that the
potential impact of the interviewer on
the interviewee, judged by the reliabil-
ity and validity of the data collected ,
is greater in highly stratified social
systems than in the more loosely
organized or relatively homogeneous
ones . . . .  (Reference 7)

The study of the military hospital brings the researcher
into two of the most highly stratified systems in our society—

the hospital and the military service. If Sjoberg is right,

more status problems can be expected than in surveys of a less

stratified population.

Williams contends that difference in status perceived by
the respondent results in the respondent biasing his response:

...The greater the disparities among
status characteristics between inter—
viewer and respondent the greater is
the pressure felt by the respondent
to bias his responses....(Reference 8)

Benny and Hughes, in their study of the influence of

status upon interaction in the interview , were concerned
primarily with a high status interviewer interviewing lower
status respondents. They contend that such status differ-
ences can be minimized by training:

...Whatever actual inequalities of sex,
status, intelligence , expertness or
physique exist between the parties
should be muted. Interviewer training
consists very largely of making inter-
viewers aware of the kinds of social
inequalities with which respondents
are likely to be concerned and of
teaching them how to minimize them....
(Reference 9)

210



They appear to be less confident of the effect of train-

ing when a low status interviewer interviews a high status

respondent. In fact , they suggest that  the respondent wil l
respond subject ively not to the interviewer but to someone
else. They follow the statement quoted above with:

. , , .But what happens when , as increasingly
happens , a run of the mill , middle class
interviewer encounters a member of some
financial , intellectual or political elite?
Our own impression is tha t such respondents
contrive to reestablish equal i ty  in the
interview by addressing themselves subjec-
tively, not to the actual interviewer , but
to the study director or even his sponsor....
(Reference 10)

Will iams sta tes categorically that :

.The greater the social distance between
the interviewer and the respondent the
greater the likelihood of bias , all else
being equal. (Reference 11)

Dohrenwend and her associates conclude from a review of
studies of the e f f ec t  of status d i f fe rences  between inter-
viewer and respondents:

..,,that lack of status hornophyly between
interviewer and respondent produces
biased responses.., . . (Reference 12)

The few quotations from the extensive literature con-

cerning the influence of status differences on validity and
re l iabi l i ty  of interview generated data are significant.

It appears that the best way to minimize bias is through

selection of interviewers.  Denzir i observes that:

...A degree of muted equali ty permeates
the interview.,..yet this sense of perfec t
equality seldom fits any interview. High
status respondents rnay...talk past the
interviewer....Thus if the fiction of
equality is to be realized , a fit in back-
ground and status between interviewer and
subject must be maximjzed..,..(Reference 13)
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Kahn and Cannell make an even stronger statement:

.,.,.Such characteristics as age, sex ,
education , race , religion and socio-
economic status can be influenced , for
the most part , only by selection.,...
It is impossible to bring about changes
i~ background characterist ics by train-
ing or by practice....(Reference 14)

Background characteristics of respondents to be inter-
viewed at the AFCLAS pretest site vary widely, but the

respondents can be placed in categories relative to back-

ground characteristics.

In the social system of the military hospital the follow-

ing status groupings can be identified :

• Physicians

• Nurses

• Other o f f i ce r s

• Airmen

• Civil ians

The above categories are not in a hierarchical order ,

since hi gh ranking nonmedical o f f i c e r s  may have higher
status than low ranking physician o f f ice rs .  It is unnecessary

for purposes of the AFCLAS pretest to place status groupings

in a hierarchical  order. It is sufficient to recognize that

if bias is to be avoided , selection or assignment of inter-

viewers must be based upon some “fit ” of interviewers and
respondents.

Social status appears to be the most significant variable

in interviewer selection. Education may be a variable , but
it is probably correlated with social status. There is no

reason to believe at this stage in the development of the
pretest plan that other background var iables such as age,
sex, race, or religion will significantly affect the validity
and reliability of interview generated data.
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TECHNICAL NOTE FOR SECTION II

ASSIGNMENT OF QUESTIONS TO INTERVIEWS FOR PRETEST OF SCHEDULES

Let n = number of questions on the schedule

p = number of questions to be tested in each interview

2 = number of interviews in which each question will

be tested

Then 2n if p in
*

p
I = number of interviews required =

if p-~’2n

The number p of questions per interview should be chosen so
that p~ 2n and preferably  so that pjn. However, the primary

consideration in selecting p is how well that number of
questions asked each respondent will serve the purposes of

the test.

Each of the I interviews will be randomly assigned p

questions by the following procedure :

1. Generate 2 random permutations of the numbers 1 through n.

Let these be q , q , ..., q and r , r , ..., r
1 n 1 2 n

2. Assign question q ,  q ,  ..., q~ to the first interview ,

~~~~~~~ ~~~ +~~ ‘ 
..., ~~~ 

to the second interview and so on until

n questions have been assigned .

3. Case l~ pin.

Repeat 2. for the second permutation beginning with the

assignment of questions r , r , .. ., r to interview number
n 1 2 p

+ 1. When the process is completed there will be exactly

* xly is read x divides y, i.e., there is an integer z
such that x.z = y. x~

’y is read x does not divide y.

t [x] = the greatest integer ~ x.
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p questions assigned to each of I = interviews .

Case 2. p-in.

When n questions have been assigned there will be
[Pinterviews with  p questions assigned and -the j~j + 1st

in terv iew will have been as signed the n — p [
~
] questions

q q 
~~~~~ ~~2 

..., q~ . Complete the assignment of p

questions to interview + 1. as follows: Assign the first

p _ (n - p [
~
] ) questions of the second permutation unless

1 ± 
= r~ for some q and r in the assignment. If q

~ 
r~

for some q and r assigned in this way, choose a random
starting point in the second permutation and assign the

next p - (n  - p questions to the + 1st interview

unless q
~ 

= r~ for some q and r in the assignment. If

there is some q. = r . in the assignment, choose another

random starting point in the second permutation. Repeat

this process until an assignment is made with no = r~ .
Con tinue , assigning the next p questions in the permutation
to the next interview and so on as in 20 following assign-

ment of r with r if r was not the starting point, un til
all n questions have been assigned.

Subcase 2 1 ,  pI2n .

In this case the procedure described will result in p
iuestions assigned to each of I = interviews.- 

Subcase 2.2 p~2n.

In this case, the procedure described will result in

intervie~ s with p questions assigned to them and one

interview with 2n — p -~~~~ 
< p questions assigned
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(I [
2n 

+ i). Conduct this interview with only

2n — p ~ questions or randomly select for the interview

an additional p - (2n - 
P[~])~~uestions~ ignoring questions

selected that are already included in the assignment-,

Example: n = 13

30r2.l3 : o I= {2 4- ~
]

+ l =  ~~~ + 1 = 8 + l = 9 .

The two random permutations are:

A. 13 2 3 5 4 1 8 7 6 11 12 9 10

B. 13 10 1 8 9 7 11 12 6 5 3 2 4
+
Start

Interview Questions

1. 13, 2, 3

• 2~ 5, 4, 1
3. 8, 7, 6
4. 11, 12, 9

5 0  10, 5, 3

• 6. 2,~ 4, 13
7. 10, 1, 8

8. 9, 7, 11

9. 12, 64~~J

(+ indicates end of permutation A . 3~13 so this is Case 2.
Continuing with first number of permutation B would give the
assignment 10, 13, 10. A random starting point selected
from a table is 10.)

(Last question assigned, number 1, was selected at random.
An initial random selection of question 6 was ignored.,)
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I I I . PRETEST OF DATA COLLECTI ON METHODS

This plan specifies procedures for pretesting the methods

of data collection to be used in Period X of the AFCLAS eval-

uation. Data collection methods and forms to be tested as

well as the test procedures are given for each hypothesis ex-

cept those for which survey schedule responses will provide

the information. The pretest of survey schedules is treated

separately in Section II of the pretest plan. Parts of the

pretest of data collection method can , and in some cases

should , take place before or after the planned pretest week
at Keesler AFB.

Hypothesis 1: Time spent producing administrative reports
will change , for an equal number and distri-
bution of test requests.

The data collection concerning time spent preparing

administrative reports is to Consist of identifying the
reports and all tasks involved in preparing them and then
measuring or collecting data to estimate the time spent by
each category of personnel for each task. Pretest data will

be collected for two administrative reports:

• A report required by an authority external to the

• laboratory, such as the monthly workload report

• An internal management report, such as a quality
control report.

Methods to be used in measuring the time spent on specific

tasks associated with this hypothesis depend on the details

of the tasks. These details will be determined before or

during the pretest week. However , it is expected that most
of these methods will be similar to those described herein
for other hypotheses.
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Procedure

1. MET—identify all tasks contributing to the report

(Form t’ Attachment A)

2. ANSER—specify method of measuring or collecting

data to estimate time spent by each personnel cate—
*gory for each task.

3. MET—carry out data collection for at least one

task for each method specified ., Proposed methods

include :

• Charting and application of standard time units

• Estimation by personnel involved of the time

they spend (Form 2, Attachment A)

• Recording by personnel involved of the time

they spend (Form 2, Attachment A)

• Work sampling observation 0

4. ANSER/MET—review results, identify measurement
problems, and revise methods.

5. Continue in 3, 4 loop until satisfactory measure-

ment methods are established 0

6, MET—obtain supervisor estimates of the fraction of

total task time contributed by each personnel cate-

gory for the tasks identified for which it is
appropriate (Form 3, Attachment A)t

* When the method is specified , other data collection and
pretest tasks will be identified , e g0, developing charts,
counting forms0

+ This step is specified in the pretest procedures for
numerous hypotheses9 After it has been carried out
successfully for several hypotheses, it need not be
carried out for the remaining hypotheses~,
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Hypotheses 2, 3, 4, 5: Telephone Inquir ies

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.

3. Time spent responding to telephone inquiries
received by the laboratory central site
will change, for an equal number and distri-
bution of test requests and an equal number
of telephone lines and personnel at the
central site.

4. Time spent on the telephone for inquiries to
the laboratory by personnel outside the labora-
tory will change, for an equal number and dis-
tribution of test requests and equal number of
telephone lines and personnel at the central
site.

• 5. The distribution by location and type of caller
of telephone inquiries to the laboratory central
site will change for an equal number and distri-
bution of test requests, and an equal number of
telephone lines and personnel at the central
site .

Data for these hypotheses will be collected by observation

during specified time intervals. The method s must be tested

during the pretest week. (Additional trials at the test sites

themselves prior to Period X are desirable and will probably
be required . The two test sites are organized differently for

answering the inquiries , centralized at one site, and decen-

tralized at the other.)

Procedure

Case 1—for centralized system (Andrews) and entry point

in decentralized system (Wright—Patterson) :

1. ANSER—randomly select intervals for observation.
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2.~ MET—observe area (reception desk or other area

where inquiries are initially received) and record

telephone inquiry data (Forms 4 and 5, Attachment A)

during the selected intervals.*

The following information is to be recorded for incoming

calls observed at the central area:

• The time that the call begins and the time that it

ends or is referred

• Whether or not the call is an inquiry (An inquiry

is any request for test results or information about

test status.)

• For an inquiry, whether the caller is a physician ,

nurse , other member of the hospital staff , a patient
(or relative of a patient) , or other person

• For an inquiry, the caller ’s location: a specific

ward or clinic , or “other ”

• For an inquiry, the status when the call ends:

complete , referred (and where referred), or labora-

tory will call back

• The personnel category of the person who receives

the call.

The following information will be recorded for response

calls (calls made from the central area back to the location

initiating the inquiry) from the central area that are

observed :

• The time that the call begins and the time that

it ends

* One question to be answered in the pretest is whether a
single observer can record data for these hypotheses as
well as for Hypothesis 35 during the same observation

0
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• Estimate by the person calling of the time that was

spent retrieving the information requested

• The personnel category of the person responding

• The location called.

3. MET/ANSER—~ eet to review experience dur ing obser-
vation , identify problems and revise forms and

methods.

4. Repeat 2, 3 loop with discussion once daily or after

observation periods as necessary/possible.

Case 2—for inquiries answered outside the central area

in a decentralized system.

1. Assume all referred inquiries go to a laboratory

department.

2. ANSER—randomly select intervals for observation ,

stratified by laboratory department.

3. MET-observe and record telephone inquiry data for

specified department and time interval (Forms 4 and

5, Attachment A).

The information to be recorded for calls to and from the

laboratory section is the same as that already specified for

calls to and from the laboratory central area (see Case 1,
step 2).

4. MET/ANSER—jointly review observation experience ,

identify problems , and revise forms and methods .

5. Repeat 3, 4 loop once daily or following observation
periods as necessary or possible.

• Hypothesis 6: Time required for filing records of laboratory
results in laboratory files will change, for
an equal number and distribution of test
requests.
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The method of measuring time spent in filing will be

activity charting and application of time standards. The

data collection includes identification of result records
that are filed (slips , worksheets , etc.); activity charting

and verification of associated times; and collecting the

information required in using the charts to estimate time
spent. Charting will not necessarily he done during the

*pretest week; however , methods of counting items filed will

be tested during the pretest week for each filing task
identified .

Procedure

1. MET—chart request/result slip filing. If filing

is decentralized , determine the number of different

charts needed and prepare at least one. (If differ-

ences in the tasks introduce major differences in

the charting , more than one chart should be prepared.)

Include associated activity times and frequencies

with charts, and indicate how they were derived .

2. ANSER/MET—review charts and associated times, and

identify problems and needed revisions.

3. MET—revise charts and times.

4. Continue 2, 3 loop until charts and associated times

are finalized .

5. MET—record number prepared daily of each of the

following kinds of items filed :

* The general chart development procedure outlined for
Hypothesis 6 is to be used for all charts required. Charting
done before or during the pretest week will test this proce-
dure. Charting is included in the pretest procedures for
numerous hypotheses. However, when charting for several
hypotheses has been successfully accomplished, it need not
be carried out in the pretest for the remaining hypotheses.
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• Request slips by department (obtain from each

department at the end of each day using Form 6,

Attachment A)

• Others not yet identified (counting most of

these items will be covered in procedures for

other hypo these s ) .

6. MET/ANSER—review experience in obtaining information

with the methods and forms indicated in 5, identify

problems, and revise the methods and forms as

required .

7. Continue 5, 6 loop until methods and forms are

finalized .

8. MET-obtain supervisor estimates of fraction of

task time contributed by each category of personnel

involved (Form 3, Attachment A) .

Hypothesis 7: Time required to file laboratory reports in
outpatient medical records will change, for
an equal number and distribution of test
requests.

The comments and procedures for Hypothesis 6 apply

except:

• Result slip filing is the only filing task.

• Items to be counted are result slips by day and by

department for outpatients (Form 6, Attachment A).

Hypothesis 8: Time required to file laboratory reports at
the nursing stations will change , for an
equal number and distribution of test
requests.

The comments and procedures for Hypothesis 6 apply

with the following additional remarks:

• Filing will include all activities carried out in

preparing slips to be entered in the patient’s record.
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• A separate chart may be needed for  each nursing unit
or a single chart may apply to two or more units—
this is to be determined in the pretest.

• Items to be counted are result slips by day and by
department for inpatients (Form 6, Attachment A).

Hypothesis 9: Time required for preparing laboratory clinical
forms will change , for an equal number and
distributlo~-i o’- test requests.

The method to be used in measuring the time spent in

these tasks will be activity charting and application of time

standards. Charting specified in the pretest procedure will
*not necessarily be done during the pretest week, but methods

for the counting or sampling that is required to apply the

standards will be tested then. Data collection for this

hypothesis includes identification of all laboratory clinical

forms ; activity charting and verifying time standards; and

counting or measuring workload elements to which the standards

apply. (This hypothesis applies only to activities inside

the laboratory.)

Procedure

1. MET—prepare charts with associated times for prep-

aration of the following laboratory clinical forms:

• Request slips (Preparation includes verifying

and completing request data and entering results.)

• One kind of worksheet.

• One log book.

2. MET—obtain copies of a sample of completed forms of

each kind (to be used to establish the number of

characters per unit) and other data in support of

time standards (Form 7, Attachment A).

* See note on page 224.
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3. MET/ANSER—review charts and associated times,

identify problems and needed revisions.

4. MET—revise charts and times.

5. Continue 2, 3 , 4 loop until charts and times are

finalized.

6. MET—count request slips by department by day (Form 6,

Attachment A).

7. MET—count each kind of worksheet:

• Count total number for 1 month in files if

retained (Form 8, Attachment A).

• Record number worksheets prepared by day , for

each kind of worksheet (Forms 7, 9, Attachment A).

8. MET—measure log book entries (Measure will depend

on time standards to be used). Measures to be
tested include :

• Measure inches of completed logs (time/inch

standard applies).

• Count log book entries—patients or quality

control sample runs , etc . (t i me/entry standard
appl ies ).

• Other kinds identified and suggested.

90 MET—count or measure other items (identified in

the course of the pretest to which standards apply)
*

(Form 8, Attachment A) .

* Some initial work on charting at the test sites is needed
to determine what methods must be tested for measuring
items to which standards apply.
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10. MET/ANSER—review experience in obtaining infor-

mation with the method s and forms indicated in 6, 7,

8, and 9, identify problems , and revise the methods

and forms as required .

11. Continue 6, 7, 8, 9, and 10 loop until methods and

forms are finalized .

12. MET—obtain supervisor ’s estimates of fraction of

total task time contributed by each category of

personnel—for each kind of laboratory form and
each laboratory section (Form 3, Attachment A).

Hypothesis 10: Time spent compiling College of American
Pathologists (CAP) standard workload figures
will change , for an equal number and distri-
bution of test requests.

Pretest for Hypothesis 1 will serve as the pretest of

this hypothesis.

Hypothesis 11: Time required for labeling specimens will
change, for an equal number and distribution
of test requests.

In investigating this hypothesis , it will be assumed

that it is sufficient to consider only the time that is spent

in recording the necessary information on the labels. The

method to be used in measuring this time will be activity

charting and application of time standards. The charting

phase of this pretest procedure will not necessarily be
*done during the pretest week, but methods of counting or

estimating the number of labels prepared will be tested

then.

* See note on page 224.
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Procedure

1. MET—prepare chart of specimen labeling and associated
time spent with the information recording tasks.

2. MET—.determjne all information items recorded on a

label and provide other data supporting the times

specified .

3. MET/ANSER—review charts and times, identify problems

and needed revisions.

4. MET—revise charts and times.

5. Continue loop until charts and times are finalized .

6. The number of labels prepared must be counted or

estimated. Methods to be tried include:

(a) Have the number of tubes per venipuncture

recorded when the number of venipunctures is

recorded . MET—collect number daily, or less

often as appropriate (Forms 8 and 9,
Attachment A).

(b) ANSER—design a sampling scheme to estimate the

number of tubes per request slip; MET—observe

tubes per slip for specified sample of slips.

(c) MET—obtain number of tubes and number of slips

from each phiebotomist on return from collection

rounds; have personnel in drawing room record

number of tubes and slips ; MET—collect record

daily.

(d) For specimens other than tubes of blood , MET—

obtain labels per test, per request or other

known relationship; provide information for
selecting an alternative method if not feasible.

MET/ANSER—select most feasible method and apply it.
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7. MET/ANSER-review experience with forms and the

methods of counting or estimating selected , identify

problems and revise forms and method or select

another method for trial.

8. Continue 6, 7 ioop until forms and counting or

estimating method are finalized .

9. MET—obtain supervisor estimates of fraction of

total task time contributed by each category of

personnel (Form 3, Attachment A).

Hypothesis 12: Time required for preparing lists for specimen
collection will change , for an equal number
and distribution of test requests.

The method of measuring the time spent in this task will

be activity charting and application of time standards. As

stated for previous hypotheses , the test of chart development
*may be independent of the pretest week. However , methods

of counting or measuring items to which standards apply will

be tested in the pretest week.

Procedure

1. The procedure for chart development is the same as

that described previously for other hypotheses .

2. Items to which the time standards will be applied

are request slips for inpatient specimen collection

rounds. Methods to be tested for counting or esti-

mating the number of such slips include :

• MET—count slips for inpatient specimen collection

immediately before collection rounds (Forms 8, 9,

Attachment A).

* See note on page 224.
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• Collection teams record number of slips for each

regular collection trip. MET—obtain after each

collection trip. If Hypothesis 11, Procedure

6(c) is selected for counting tubes labeled ,

this method will also be selected (Form 8,

Attachment  A ) .

• When i npa t i en t  slips are counted d a i l y ,  allocate
them by stamped time of arrival to the various

collection trips. This implies the assumption

that all inpatient specimens are obtained during

collection rounds , and this is not the case.

(Modify Form 6, Attachment A to include this

information.)

MET/ANSER—select most feasible method and apply it.

3. MET/ANSER—review experience with forms and the method

of counting or estimating the number of slips for

inpatient specimen collection; identify problems

and revise forms and method or select another method

for trial.

4. Continue 2, 3 loop until forms and method of counting

or estimating are finalized .

• 5. MET-obtain supervisor ’s estimates of the fraction

of total  task time cont r ibu ted  by each category of

• personnel (Form 3 , Attachment A).

Hypotheses 13 and 14: Recording Results of Online and Offline
tests

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.

14. Time required for recording results of tests
that will be offline will change , for an equal
number and distribution of test requests.
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The time required for these tasks is included in the

time to prepare laboratory clinical forms , which is measured

for Hypothesis 9. The f o l l o w i n g  pre test procedure pe r t a in s
to additional information needed and will not be carried out

during the pretest week.

Procedure

MET—identify equinment and associated tests that will

be online and offline with AFCLAS. Also , determine what
fraction of tests of a given kind will be online or offline.

Hypotheses 15 through 19: Computer Data Entry

15. Time required for entering laboratory requests
by mark-sense card will change , for an equal
number and distribution of test requests.

16. Time required for keyboard entry of patient
name and identification at the reception desk
will change , for an equal number and distri—
bution of test requests.

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.

18. Time required for entering laboratory test
results by mark-sense card will change , for an
equal number and distribution of test requests.

19. Time required for keyboard entry of free—text
laboratory test results will change , for an
equal number and distribution of test requests.

No data for these hypotheses will be collected in Period

X. Pretest of data collection methods will be done prior to

Period Y, but after Period X.

Hypotheses 20 and 21: Review and Certification of Results

20. Time required for supervisor ’s review and
certification of results and worksheets will
change , for an equal number and distribution
of test requests.
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21. Time required for technician ’s review and
certification of results and worksheets will
change , for an equal number and d i s t r ibu t ion
of test requests .

The method of measuring review and certification time

wil l  be a c t i v i t y  char t ing  and appl ica t ion  of time standards.
Char t ing  specif ied in the pretest procedure will not
necessarily be done during the pretest week , but method s

of counting or es t imat ing the number of items ce r t i f i ed
*will be tested then.

Procedure
• 1. MET—chart the review and certification procedure

for supervisors or technicians. The procedure for

developing charts is the same as that described

previously for other hypotheses. (Procedures for

certification may differ in the various laboratory

sections. Therefore , part cf the task of charting

will be determining whether the differences are

great enough to require separate charts for each

department or whether a single chart will suffice

for several departments)

2. MET—identify all items that are certifie~ by super-

visors and those certified by technicians to which

the time standards apply.

3. Procedures for testing method s of counting request/
• result s’ips, worksheets and log book entries ~ave

been specified for other hypotheses (See pretest

procedures for Hypotheses 6, 7, 8, and 9; and Forms

6, 8, and 9, Attachment A).

* See note on page 2 2 4 .
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4. ANSER—specify methods and forms for counting items

certified that have not previously been considered .

5. MET—apply methods specified in 4.

6. MET/ANSER—review experience in using the methods

and forms specified , identif y problems , and revise

the forms and methods .

7. Continue 5, 6 loop until method s and forms are

finalized .

Hypotheses 22, 23, and 24: Quality Control

22. Time spent on mathematical analysis for
quality control will change , for an equal
number and distribution of test requests.

23. The number of times statistical analyses of
quality control sample results are performed
will change, for an equal number and distri-
bution of test requests.

24. The kinds of statistical analyses of quality
control sample results will change , for an
equal number and distribution of test requests.

The method that will be used to measure time spent for

calculations (Hypothesis 22) is activity charting and appli-

cation of time standards. The frequency and kinds of

• analyses (Hypotheses 23 and 24) will be obtained as part of

the charting procedure. Analyses of quality control sample

• results are tasks contributing to quality control reports

that are included in Hypothesis 1. Charting specified in

the pretest procedure will not necessarily be done during the
*pretest week.

* See note on page 224.

234

• 
- ~~~~~~~~~~~~~~~~~~~~~~~ 

- • - ——‘r —-~~ 
-
~~~~~~ - —- .— -- —



Procedure

1. MET-chart quality control analysis activity . The

procedure for developing charts is the same one

previously described .

2. MET—prepare a list of kinds of analyses performed .

3. MET—determine frequency of calculations. Methods

to be tested include:

• Obtain a schedule for the task from the

laboratory supervisor if one exists; determine

whether calculations are carried out each time

they are scheduled.

• Personnel involved record number of times each

kind of calculation is performed (this may be

done if few people are involved and calculation

is infrequent) (Form 2, Attachment A). MET—

observe to ensure that record is kept and

collect weekly (Form 9, Attachment A).

4. MET/ANSER—select most feasible method and MET—

apply it.

5. MET/ANSER—review experience in applying the method

• selected for determining calculation frequency;

identify problems and revise method and forms used

• or select another method for trial.

6. Continue 4, 5 loop until method and forms are

finalized.

7. MET-obtain supervisors ’ estimates of the fraction

of task time contributed by each category of

personnel (Form 3, Attachment A) .
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Hypotheses 25 and 26: Analysis of Patient Results by
Population

25.  The number and k inds  of s t a t i s t i ca l  analyses  of
patient r esu lts by popula tion will change , for
an equal number and distribution of test requests.

2 6 .  The time required for  s ta t i s t ica l  analyses  of
patien t re sult s by popu lation will chan ge , for
an equal number and distribution of test requests.

Since this task is performed infrequently, it may not

be possible to collect hard data on it. Information provided

by laboratory officers will have to be relied upon. Infor-

mation will be obtained during the pretest week. Additional

information from the test sites will be needed to make a

decision about the treatment of the hypotheses in the

evaluation.

Procedure

1. MET-obtain from test sites lists of analyses performed,

their frequencies , and schedules if they exist.

2. MET—obtain a list of kinds of analyses performed at

the pretest site and their frequency. Obtain a

schedule if any. If analyses are scheduled during

the pretest week , observe whether they are done

3. MET—obtain from personnel involved an estimate of

time spent for analyses carried out in the past , or
a record of time actually spent during the pretest
week (Form 2, Attachment A).

4. MET/ANSER—review information obtained and experience

in obtaining it.

5. ANSER—use information from AFCLAS test sites and the

pretest site to decide how the hypotheses will be

treated in the evaluation.
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$
Hypothesis 27: Time spent on calculations and/or conversions

from raw to cl inical values for test reports
wil l  change, for an equal number and distri-
bution of test requests.

The method to be used in measuring time spent in doing

calculations for test reports will be activity charting and

application of time standards. Charting specified in the

pretest procedure will not necessarily be done during the
*pretest week.

Procedure

1. MET—prepare list of all calculations done by tech-

nicians for test reports.t

2. MET/ANSER—select one kind of calculation for charting.

• . (If charting is to be done during the pretest week ,

verify that the calculation is done at the pretest

site.)

3. The procedure for developing charts and standards is

the same as described for previous hypotheses.
- 

40 Items to be counted for applying the standard times

are tests for which calculations are done. The

method of counting tests has been specified for

previously d iscussed hypotheses (see Hypotheses 6,
• 7, 8, 9, and Form 6, Attachment A).

5. MET-obtain supervisor estimates of the fraction of

total time for each kind of calculation contributed

by each personnel category (Form 3, Attachment A).

* See note on page 224.

t To be done prior to the pretest week if possible.
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Hypothesis 28: Time spent on operation of the computer by
the laboratory staff will change .*

Data collection for this hypothesis will only be required
at one of the two test sites, Wright—Patterson AFB, during
Period x. The procedure for collecting this data cannot be
tes ted dur ing  the pretest  week.

Procedure

1. MET—identify computer operation tasks at the Wright-

Patterson AFB c l inical  laboratory.

2. Possible methods for measuring the time spent include:

• Determine number of full-time equivalent

personnel assigned .

• Use activity charting and application of

time standards.

• Have personnel involved record time spent

(Form 2, Attachment A) .

MET/ANSER—select most feasible method and MET—carry

out specified measurement at Wright-Patterson AFB.

3. MET/ANSER—review experiences in using the selected

method ; identify problems and revise method or

select another method for trial.

4. Continue 2, 3 loop until a method of measurement is
chosen.

hypothesis 29: Kinds and numbers of laboratory clinical
forms used will change, for an equal number
and distribution of test requests.

Data collection for this hypothesis is included in that

for Hypotheses 1 and 90

* Time spent by laboratory personnel in computer operation
doe s not include func tions performed at remote terminal s
or input devices.
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Hypothesis 30: Kinds and numbers of tests sent out to other
laboratories will change, for  an equal number
and distribution of test requests, an equal
mix of outside laboratories used, and an
equal distribution of tests among them.

The data required for this hypothesis are routinely

recorded in the laboratory and will be taken directly from
the laboratory records. Procedures may be tested at the

test sites rather than during the pretest week.

Procedure

1. For each test site, MET—compile a list of tests

routinely sent out, the facilities to which tests

are routinely sent, and the cost for each test.

2. MET—obtain from laboratory records the number of

tests sent to each facility during the week immedi-

ately preceding collection of the data (7 days, not

including the day of collection) (Form 10,

Attachment A).

3. MET/ANSER—review experiences in obtaining the

required informa tion , identif y problems, and revise
methods and forms used.

Hypothesis 31: Kinds and numbers of tests sent to the
laboratory being studied by other labora-
tories will change, for an equal number and
distribution of test requests at the labora-
tories sending the test requests.

Comments , procedures, and form s are those iden ti f i ed
for Hypothesis 30 changing “tests sent out” to “tests received .”

Hypothesis 32: The number of atat requests will change, for
an equal number and distribution of test
requests.

The data collection for this hypothesis is counting

etat requests. It will be done during the pretest week.
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Procedure

MET-obtain number of s t a t  requests per day by
laboratory section by collecting it from each section at
the end of each day (Form 6, Attachment A).

Hypothesis 33: Time that laboratory staff members work in
addition to normal duty hours will change,
for an equal number and distribution of test
requests.

This hypothesis will be investigated by means of survey

schedules (see Section II, this Appendix D).

Hypothesis 34: Usability of laboratory reports to physicians
will change.

This hypothesis will be investigated by means of survey

schedules (see Section II, this Appendix D),

Hypothesis 35: Time to provide patient service at the lab-
oratory reception desk will change, for an
equal number and distribution of test requests.

The method data collection for this hypothesis will be
tested during the pretest week. Patient service times will

be observed and recorded during specified time intervals.

Procedure

*1. ANSER— randomly select intervals  for  observation.

2. MET—observe patient reception area during specified

intervals and record service times (Form 11,

Attachment A) .

3. MET/ANSER—review observation experience , identi fy

problems, and revise procedures and forms.

Hypothesis 36: Deleted

* One question to be answered in the pretest is whether a
single observer can record data for this hypothesis as
well as for Hypotheses 2, 3, 4, and 5 during the same
observation interval.
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Hypothesis 37: Time the patient  spends at the laboratory
will change , for an equal number and distri-
bution of test requests.

Procedure

1. ANSER— spe cif y the sample of patients (e . g . ,  all
patients who arrive during random time intervals).

2. MET—obtain arrival and departure time for the

selected sample of patients  (Form 12 , Attachment A ) 0
A form will  be time and date stamped and given to
the patient  when he arrives.  I t will  be collected
and stamped again as he depar ts0

3. MET/ANSER—review collection experience , identify

problems, and revise procedures and forms.

4. Repeat 2, 3 loop once daily or after each observation

as needed or possible.

Hypotheses 38, 39, 40, 41, 42, and 43~ Acceptance and
Satisfaction

38. Patient sa t is fact ion wi th  the laboratory
will change , for an equal number and distri-
bution of test requests.

39. Physician acceptance of the laboratory will
change, for an equal number and distribution
of test requests.

40. Laboratory statf satisfaction will change,
for an equal number and distribution of
test requests.

41. Outpatient clinic staff acceptance will
change, for an equal number and distribution
of test requests.

42. Medical records department staff acceptance
will change , for an equal number and distr i-
bution of test requests.

43. Inpatient nursing unit staff acceptance will
change, for an equal number and distribution
of test requests.
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These hypotheses concern the way various groups of

persons who are affected by the laboratory perceive its

operations. The hypotheses will be investigated by means of

survey schedules (see Section II, this Appendix D).

Hypothesis 44: The number of transcription errors will cha~~ e,for  an equal number and distribution of test
requests.

This hypothesis is to be investigated in part through

survey schedules (see Section II, this Appendix D). In

addition , application of standard error rates based on

“opportunities for error ” is being investigated. Actual

data on error opportunities will be collected as part of

the data specified for Hypothesis 9. Therefore , no pre-

test data collection procedure is given for this hypothesis .

Hypothesis 45: Reliability of the medical record will change ,
for an equal number and distribution of test
requests.

The data to be collected for this hypothesis are numbers

of laboratory reports that have been filed in outpatient and

inpatient medical records 3 days, 5 days, and 7 days after

they are completed . Those numbers are to be determined for

samples of laboratory reports. Method s for collecting this

data will be tested during the pretest week.

Procedure

1. ANSER—specify methodology for selecting random

samples of completed result/request slips in the

laboratory.

2. Laboratory personnel—stamp time and date on completed

request/result slips when they are brought to the

distribution point in the laboratory (e.g., the

reception desk).
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3. Outpatient Medical Records staff—stamp date on

request/resul t  slips when they are filed in the

record.

4. MET-obtain the specified samples of completed

reports.  Make photocopies of the selected request/
result  slips and assign each slip a number (Form 7,
Attachment A ) .  (Testing this  procedure is also
included in the pretest procedure specified for
Hypothesis 46.)

5. MET—hold the copied slips until at least 7 days

after their completion date , then obtain the

following information from the outpatient mediôal

records of the patients whose slips are in the

sample:

(a) Is the record in the record room?

(b) If yes to (a), is a copy of the slip filed

in the record?

(c) If yes to (b), how many days after completion

by the laboratory was the slip filed? (Form 14,
Attachment A).

60 MET/ANSER—review experiences in obtaining the

required samples and in surveying the outpatient

medical records; identify problems and revise the
methods and forms used.

7. Continue 4, 5, 6 loop until methods and forms are

finalized.

Hypothesis 46: Turnaround time will change , for an equal
number and distribution of test requests.

For this  hypothesis , data wil l  be collected on the times
of occurrence of four  events in request turnaround . Two of
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these are the times that laboratory teams return from

inpatient specimen collection rounds and the times that result

distribution personnel leave the laboratory to distribute

completed request/result slips. The other two, for individual

request/result slips , are time of arrival in the laboratory

and the time the result slips are ready for distribution from

the reception area or other distribution point. The proce-

dures for collecting this data will be tested during the

pretest week.

Procedure

1. MET—record daily the times that laboratory specimen

collection teams return to the laboratory (excluding

time of return for special stat collection trips).

Have the teams sign in (Form 14 or 15, Attachment A).

2. MET—record times of departure of laboratory teams

distributing results and of personnel from other
parts of the hospital who are collecting result

slips.  Ha ve personnel sign out (Form 14 or 15 ,
Attachment A).

3. Laboratory personnel—time and date stamp request/

result slips when they arrive in the laboratory and

• again when the completed slips are brought to the

distribution point in the laboratory.

4. ANSER—specify methodology for selecting a random

sample of completed , time and data stamped slips.

5. MET-obtain the specified sample of request/result

slips. Make photocopies of the selected slips and

assign each slip a number (Forms 7 and 16, Attach-

ment A). (Testing this procedure is included in the

pretest procedure specified for Hypothesis 45.)
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6. MET/ANSER—review experiences in recording the times

specified ; identif y problems and revise methods and

forms used .

7. Continue 1, 2, 3 , 4, 5, 6 loop until methods and

forms are finalized .

Hypothesis 47: Quality of natient care will change , for an
equal  numbe r and dis tr ibu tion of test requests.

Information concerning n~~tient care wi l l  be obtained by
means of survey schedules (see Section II, this Appendix D).

Hypothesis 48: Numbers and kinds of reports produced will
change .

Most of the data needed for  this hypothesis is included

in the data to he collected for the preceding hypotheses.

During the pretest week , any reports not covered in the

preceding hypotheses will be identified .

1. MET—identify and determine frequency of any reports

produced tha t are not included in the preceding
hypotheses.

2. ANSER—sneci~~v nethods for counting/sampling addi-

tional reports identified as appropriate.

3. MET—apply the counting/sampling methods specified

in 2 , if they have not been tested in the pretest

procedures for preceding hypotheses.

4. MET/ANSER—review experiences in using the method s

~~f cou nt ing/ sampl ing , iden ti f y problems , and revise
the method s as needed .

5. Continue 3, 4 loop un til methods are finalized .

6. MET-compile a list of all reports and the number

produced per da’~. week , month , etc .
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Hypothesis 49: Numbers and k inds of physician requests for
outpatient tests will change , for an equal
number of ou tpa t ien t v i s i t s, for  the same
distribution of utilization by outpatient
depar tments.

The da ta required for  inves t igat in g th i s  hypothesis are
laboratory workload for outpatients and workload s of the out-

patient clinics. Methods of collectinq these data will be

tested during the pretest week.

Procedure

1. MET—record number of tests requested by day ,

department, and kind of test for outpatients
- -~~~~ (Form 6, Attachment A).

2. MET—record number of visits per day for each out-

patient clinic. Obtain 2 or 3 times during the

pretest week from clinics (Form 17 , Attachment A).

3. MET/ANSER—review experiences in obtaining the

required i n f o r m a tion , identi~ v problems and revise
the forms and methods.

4. Continue 1, 2, 3 loo p un t il ~orns and methods are

finalized .

Hypothesis 50: Numbers and kinds of phys ic i ans ’ requests
for  inpa tien t tests w i l l  change , fo r  an equal

• number of total hospital inpatient days, for
• the same distribution of patients by in-

patient category.

The data required for investigating this hypothesis are

laboratory workload for inpatients and the hospital’ s inpatient

workload . Methods of collecting these data will be tested

during the pretest week.

Procedure

1. MET—record number of tests req’iested for inpatients

by day , department , and kind of test (Form 6,

Attachmen t A).
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2. MET—record daily inpatient ce n su s by inpatient
*category, and by ward , and the number of admissions

and of discharges per day . Obtain 2 or 3 times

during the pretest week from the r€~gis1-~ ar ’s office

(Form 18, Attachment A).

3. MET/ANSER—review experiences in obtaining the

required information , identify problems and revise

the forms and methods.

4. Continue 1, 2, 3 loop until forms and methods are

finalized .

Hypothesis 51: Time required to complete laboratory test
request slips outside the laboratory will
change , for an equal number and d i s t r ibut ion
of test requests.

The method to be used in measuring this time is activity

charting and application of time standards. The charting

specified in the pretest procedure will not necessarily he

done duri ng the pretest week~~ Collection of data for apply-
ing the standards (number of request forms by inpatient or

outpatient) will be tested during the pretest week .

Procedu re

1. MET-chart the task of completing request forms.

The procedure for chart development is as described

for preceding hypotheses (see for example Hypothesis
6).

2. The method of r ecording the number of request s l i p s
by day for iripatients and outpatients has been

specified for preceding hypotheses. (See procedure
for Hypothesis 6, Form 6, Attachment A) .

* Same categories used by Air Force hospitals.

t See note on page 224.

247

—  
• • T  -



3 . MET—obtain supervisors ’ est imates of f rac t ion  of
task time contributed by each category of personnel

(Form 3, Attachment A).

Hypothesis 52: The numbers of improperly completed test
request slips arriving at the reception desk
will change for  an equal number and distri-
bution of test requests.

To investigate this hypothesis , a sample of size n (n to

be determined) of arriving request slips will be checked for

errors. This data collection will be tested during the pre-
test week.

Procedure

1. ANSER—specify a number of slips to be included in
the sample and method of selecting the n slips for
the sample (For example , all arr iving slips unt i l
n are observed oi. all arriving slips until n/p are

observed for p observation periods).

2. MET—record all errors for the n slips (Form 19,

Attachment A).

Hypothesis 53: Time required by supervisors (laboratory
officers) in responding to inquiries ,
complaints , errors detected before test
res ult s are repor ted , and errors in test

• resul ts  reported to physic ians  wil l  change ,
for an equal number and d i s t r ibu t ion  of
test requests.

Time spent in these tasks will be estimated and/or

recorded by the supervisors involved. This data, collection
will be tested during the pretest week.

Procedure

1. Supervisors record or estimate actual time spent

by day in responding to i nqu i r i e s, errors , and
complaints (Form 2, Attachment A).
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2. MET—obtain estimates/records from supervisors daily.

3. MET/ANSER—review experiences in obtaining the
estima tes/records , revise methods and forms used.

4 . Continue 1, 2 , 3 loop to f i n a l i z e  procedures and
forms.

~~~otheses 54 through 59: These hypotheses were added to
the study design after the pretest
was completed . Hence , they were
not pretested .
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List of Forms

Form 1: Administrative Report Summary

Form 2: Timesheet

Form 3: Task Time Distribution Form

Form 4:  Record of Telephone Inquiries
Form 5: Record of Inquiry Response Calls
Form 6: Daily Workload Record

Form 7: Identification Slip (for samples of
laboratory forms)

Form 8: Counting Form
Form 9: Counting Form
Form 10: Record of Tests Sent Out or Received
Form 11: Reception Area Observation: Patient Service

Time

Form 12: Patient T ime at the Laboratory
Form 13: Outpatient Medical Records Survey
Form 14: Record of Return from Spec imen Collection

Round s or Departure for Result Slip
Distribution

Form 15: Record of Return from Specimen Collection
Rounds or Departure for Result Slip
Distribution

Form 16: Turnaround Time
Form 17: Report of Outpatient Workload
Form 18: Report of Inpatient Workload
Form 19: Record of Errors in Arriving Lab Request Slips

The original 19 data collection forms used in the pretest

are not enclosed because they are similar to the final forms
reproduced in Appendix B, Section VI.
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ATTACHMENT B

METHODS TIME MEASUREMENT (MTM)

0

— - — - ~~

-•



p
Meth ods Time Measurement (MTM) is a system for es t imat ing

the time required to perform routine repet i t ive tasks by
studying the motions of a person and then using standard data
to estimate the time required for the operation . Master
Cle rical Data (MCD ) as published by Serge Birn et al. (Reference
1) is a catalogue of standard elements used by clerical workers

to pe r fo rm o f f i c e  activit ies and the associated time to p e r f o r m
each element. The data provide standard values that  are con-
sistent and compatible with clerical activities.

The use of MCD is most easily understood by consider ing
the following example.

Figure 1 is a simplified description of the clerical tasks
involved in the collection , clinical analysis , and reporting

of the results  of a blood test. The time required for each
clerical opera tion , taken from MCD , is given in Table 1. As
computed in this simplified example using MCD , the total time

in clerical activities per specimen tube processed that will
be saved by introducing AFCLAS is 0.014 hour.
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TABLE 1
METHODS T I M E  MEAS UREMENT ( M T M )

Flow Number  Work Total Un i ts*
From Fi g u r e  1 Descr ip t ion  U n i t s  Frequency  Per Ac t ion

1 Place and remove l a b o r a t o r y  37 1 37
request from desk file

2 Wr i te name on tube t (upper case 24 2 48
letters)

2 Write name on tuhe
t ( lower  case 19 10 190

letters)

2 Write name on tube
+ 

(punctuation) 15 1 15

3 Place and remove tube f r o m  87 1 87
storage rack

4 Seated shift (swing 90° when 122 1 122
removing and rep lac ing  tube
in storage rack)

5 Wri te name in log t (upper  case 24 2 48
letters)

+
5 Write name in log (lower case 19 10 190

lette r s )

5 Wri te name in log
+ 

(punc tua t ion ) 15 1 15

6 A f f i x  label to tube with 3—digit 49 1 49
ID number

7 Mftx label to request slip with 49 1 49
3—di git ID number

8 Carry laboratory request to 30 1/10 3
table for completing work—
sheets (assume a batch s ize
of 10 requests)

9 Prepare worksheets 18 3 54

10 Place and remove laboratory 37 1 37
request from desk file

11 Transfer label from specimen 136 1 136
tube to tube containing
serum or plasma

* One U n i t  = 0.00001 hour
= 0.0006 minute
= 0.036 second .

4- Names are assumed to total 12 letters (last name , first name
with comma between) .
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TABLE 1—Continued
METHODS TIME MEASUREMENT (MTM)

Flow Number  Work  Total U n i t s4
From Fi gu re  1 Descr i ption U n i t s  Frequency Per Act ion

12 Tran sfer test results from 25 3 75
worksheet to laboratory
request slip (read 3 digits
and w r i te ~3 digits)

13 Place and remove worksheets from 37 1/10 4
desk file (assume o e  worksheet
for all tests is used for every
10 patients)

14 Supervisor initials (worksheets) 22 3 (1/10) 7

15 Place and remove laboratory re— 37 1 37
request slips f rom desk f i l e

16 Supervisor initials 22 3 66
(labora tory request slip)

17 File  copy of labora tory  55 1 55
request  s l ip  in laboratory
f i l e

Total U n i t s : 1,324

* One Unit = 0.00001 hour
= 0.0006 minute
= 0.036 second .
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U N  C L A S S I F I E D
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The evaluation plan was developed by identifying 58 potential
imp~-icts of introducing AFCLAS in place of the existing manual
information system. The plan provides for evaluating AFCLAS
by (1) investigating statistically some of the changes that
ar e hypot he siz ed e f f e c t s  of AFCLAS; (2) studying changes in
personnel time required to perform functions that AFCLAS
supports; (3) estimating dollar benefits and costs of intro-
ducing AFCLAS; and (4) surveying the acceptance of and satis-
faction with AFCLAS by personnel inside and outside the
laboratory and by patients . Effects of AFCLAS to be inves-
tigated in special detail include changes in completeness of
the medical record , timeliness of laboratory reports, tele-
phone calls to the laboratory, errors in arriving outpatient
request slips, and service time at the laboratory reception
desk.

The plan provides for data collection at two different times—
before and after the installation of AFCLAS.
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