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ABSTRACT 

A TIME-COST ANALYSIS OF THE BLOOD COLLECTING 
AND RESULT-REPORTING SYSTEM AT BAYLOR 

UNIVERSITY MEDICAL CENTER, 
DALLAS, TEXAS 

A Problem Solving Thesis Submitted to the Faculty 

of Baylor University in Partial Fulfillment of 
the Requirements for the Degree of 

Master of Hospital Administration   
by 

Lieutenant Colonel Thomas C. Birk, Jr., MC 

August 1972 74 Pages 

A copy of this document may be obtained from University Micro- 
films, University of Michigan, Ann Arbor, Michigan 48108. 

The objectives of this study were to determine the time 
and cost involved in blood collecting at Baylor University Medi- 
cal Center. This study was accomplished through the use of a 
questionnaire filled out by all blood collectors for a one-week 
period. The time and money involved were found to be signifi- 
cant, amounting to over 270 hours per week and accounting for 

5.0 per cent of the total medical technologists' time available, 
10.1 per cent of student technologists' time, and 2.2 per cent 
of technicians' time. The total cost of blood collecting pro- 
jected for a year was $47,720, or 5.7 per cent, of the total 

personnel budget for the laboratory. 

The literature was reviewed and several alternatives were 
considered for reducing time and cost for blood collecting, and 
increasing efficiency. Patient needs and desires were foremost 
at all times. Several recommendations were made including the use 

of an admission screening procedure, utilization of a central 
collecting service, establishment of a laboratory ward for pro- 

longed procedures, and the development of duplicated master 
forms for reporting test results.
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CHAPTER I 

INTRODUCTION 

General Information Concerning the Problem 

In the last few years, all clinical laboratories have 

experienced a large growth in the number of procedures re- 

quested, performed, and reported. This growth has been due 

to several factors: increasing number of patients, addi- 

tional number of tests available, expanding technology, and 

growing sophistication and specialization of physicians in 

requesting more complete and complex procedures. Also, pa=- 

tients have become more knowledgeable regarding the value 

of laboratory procedures and expect at least some kind of 

test to be performed at almost every visit to a physician. 

Laboratories have risen to meet this demand by ex- 

panding in size, personnel, and technology. The laboratory 

personnel are better trained, many of them recipients of 

baccalaureate degrees, and are able to individually perform 

a wide variety of laboratory procedures. Recently, many tests 

have become automated; for example, the autoanalyzer which 

automatically performs up to twelve separate chemical tests 

1 

 



  

on one small sample of the patient's serum. Different types 

of "counters” are also used, which count red cells, white 

cells, and compute hemaglobins, hematocrits, and cell in- 

dices. These machines are automatically calibrated to per- 

form tests with more accuracy and speed than any laboratory 

technician. The results are either read off digital count- 

ers or reported on pen-graph paper which can be placed 

directly in the patient's chart. Some of these automated 

blood analyzers have been coupled to computers so that the 

results can be stored or reported directly to the ward or 

physician through various types of reporting mechanisms. 

The ordering of laboratory procedures in a few hospitals 

has also been automated through the use of cathode ray 

tubes and punch cards. 

The increased technology, sophistication, and auto- 

mation of clinical laboratories have partially relieved 

the ever-increasing burden on laboratory technicians as 

well as physicians and nurses. However, there is one seg- 

ment in the chain of ordering, collecting, testing, and 

reporting the results of blood analysis that has not sig- 

nificantly changed, and that is blood collecting. Since 

 



  

the time when blood was first drawn from a patient for 

analysis until the present, little change has occurred in 

the collecting procedure. It still requires a trained 

person with a needle, syringe, tourniquet, and alcohol 

sponge to puncture the patient's vein, collect the blood 

sample, and transport it to the laboratory. There have been 

some improvements in the instruments used, but the basic 

procedure is unchanged. This basic procedure is the one 

area that has not advanced or responded to automation to 

increase efficiency and to cut costs. 

In the past, low=-salaried interns and residents, 

and occasionally nurses, collected blood samples as an 

additional duty, and transported these to the laboratory. 

With increasing salaries and competition for these per- 

sonnel, responsibility for blood collecting has been trans- 

ferred to the laboratory. Little interest had been paid to 

blood collecting until the soaring costs of laboratory 

tests, due primarily to increasing personnel wages, caused 

some laboratory administrators to look into this time- 

consuming procedure. 

Also, the ordering and reporting of laboratory re- 

sults has not advanced significantly in most institutions. 

   



  

The physician usually writes the order for a test, the ward 

nurse transcribes this order to an appropriate laboratory 

slip, and this slip is transported to the laboratory either 

by hand or pneumatic tube. Then, someone from the labora- 

tory must proceed to the appropriate hospital ward, collect 

the blood sample, and return it to the laboratory. After 

the test is performed, the results are usually recorded on 

the laboratory slip and returned to the ward for placement 

in the patient's chart or transcription to a master flow 

sheet in the chart. As noted earlier, a few hospitals have 

automated the ordering and reporting, but the great ma- 

jority has not. 

There are numerous problems which arise in the tra- 

ditional system. Laboratory slips are occasionally mis- 

marked, have inadequate patient or ward identification, or 

are lost in transit to the laboratory or back to the ward. 

It is often difficult to obtain adequately trained per- 

sonnel to collect blood samples, especially at the peak early 

morning period. Specimens can be mislabeled, mislaid, 

broken in transit, or set aside too long to be of any 

value. Obviously, the more times that laboratory results 

are hand~transcribed from machine to laboratory slip to 

 



  

master flowsheet, the greater possibility exists for human 

error. Lastly, there is excessive manpower-time involved 

which costs an ever-increasing amount of money. 

The Hospital Setting and History of the Hospjtal 

Baylor University Medical Center (BUMC) in Dallas, 

Texas, is a nonprofit, voluntary, church-affiliated, short- 

term, general hospital which was founded in 1903. This 

center has enjoyed a steady growth from a bed capacity in 

1914 of 250 beds to a present bed capacity of 950 beds. 

It currently ranks thirtieth in number of beds among volun=- 

tary, general hospitals in the United States, ninth in 

number of admissions, and fifth in number of births.2 

Presently, the center occupies an area of about five 

city blocks in the northeastern section of Dallas, and com=- 

prises four interlinked hospitals: Veal, Truett, Women 

and Children's, and Jonsson, plus a building known as the 

"Y" building. On the same grounds there is a medical li- 

brary, and the Baylor University Dental School. A new 

300-bed hospital, the Collins, is being constructed across 

one street; and the BUMC-owned Wadley Research Institute 

and Blood Bank lies across another street. Because of its 

 



  

growth, diversity, and expanded services, the interconnected 

hospitals and related activities assumed the title "medical 

center” in 1959. A sketch of the medical center is in- 

cluded as Appendix A. 

The older, five-floor Veal Hospital has been con- 

verted into adninistoative offices, outpatient clinics, and 

specialty clinics. The top three floors of the five-floor 

*Y* building are occupied by the clinical and anatomic 

laboratories and offices. Inpatient areas are in the 

Truett, Women and Children's, and Jonsson hospitals which 

all have seven floors. Due to the rapid expansion, chang- 

ing configuration of the center, and the changes in bed 

capacity, it is not possible to accurately delineate beds 

by ward, or "nursing unit," as they are called at BUMC. 

The Truett hospital has about 450 beds while the Women and 

Children's and Jonsson hospitals each have about 250 beds. 

The Jonsson Hospital just opened in 1970 and is still in the 

process of staffing and opening nursing units. Administra- 

tive areas are primarily on the ground floors of all the 

hospitals, but administrative and ancillary services occupy 

a few other areas scattered throughout the hospitals. 

 



  

The Laboratory Setting 

The laboratory has grown with, and surpassed, the 

center's growth because of increasing demands. In 1962, 

the laboratory underwent a radical expansion with the for- 

mation of separate departments and a central collecting ser- 

vice. This mansion has led to more specialization of 

services in the laboratory and some polarization. The £ifth 

floor of the "Y" building is devoted to anatomic pathology 

and administrative sections while the third and fourth 

floors contain the clinical laboratories. These clinical 

laboratories are able to perform a whole host of tests mak=- 

ing this one of the most complete and modern hospital 

laboratories in the United States. The unwritten policy of 

the laboratory is, “to have the capability to perform ex- 

peditiously and accurately any and all tests requested 

without reliance on any outside laboratories."> 

Since the third and fourth floors of the "Y" build=- 

ing contain the clinical laboratories which collect and 

analyze blood samples, they are primarily concerned with this 

study. On the third floor there is the night laboratory, 

central obiseting wetvice, hematology, routine chemistry, 

special chemistry, thyroid analysis, and urinalysis sec- 

tions. The fourth floor has the bacteriology, Rh, 

 



  

serology, and virology sections. Also there is a small 

laboratory annex on the fifth floor of the Women and Chil- 

dren's Hospital which is capable of only hematology tests, 

urinalyses, and blood collecting for that laboratory and the 

main laboratory. 

Besides servicing the three active inpatient hos- 

pitals which provide the vast majority of the work, the 

laboratory also performs tests on outpatients referred from 

the center clinics, the emergency room, private physicians 

in the area, and the center personnel office for pre- 

employment examinations. The volume of procedures performed 

is reported in Table 1. This table indicates that the number 

of procedures performed has more than doubled in the last 

eleven years and will almost certainly top one million pro- 

cedures this year. This extraordinary growth is due par- 

tially to the increase in total beds served, but primarily 

due to increasing pliveician and patient demands as pointed 

out earlier. 

The laboratory employs about 180 full- and part- 

time personnel including physicians, chemists, bacterio- 

logists, pathology residents, clerical personnel, laboratory 

technologists, student technologists, technicians, aides, 

 



  

TABLE 1 

TOTAL LABORATORY PROCEDURES, FISCAL YEARS 
JULY 1, 1959-JUNE 30, 1970 

Years Total 

1959-60 oe oo ®e eo oo oo 473 ,443 

1960-61, . > 0 515,093 

* 

1961-62 ° oe ee -. 

1962-63. . eo oo © oo 589,689 

1963-64 eo oo eo eo oo oo 629,549 

1964-65. . oo ‘0. 655,350 

1965-66. ° oe 6 "oo eo 690 2497 

ode 

1966-67 ° eo eo 80 656,809 

1967-68. ° Te ee 712 714 

1968-69 ®e e eo eo oo 931,328 

1969-70 eo oe ee 991 ,011 

*Statistics not available. 

vk 

SMA 12-30 autoanalyzer installed on August 15, 1966. 

Source: Baylor University Medical Center Laboratory, 
General Statistical Reports. 
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posters, and various other skilled and nonskilled people. 

The total salary expense for the laboratory this fiscal 

year will be about $1,007,000." Because of the increasing 

work load, the laboratory has been expanding, and is 

presently relocating sections on the third and fourth floors 

of the "Y” building. 

Conditions Which Prompted the Study 

It has been noted by the laboratory administration 

that with the increase in the number of procedure requests, 

there has been a corresponding, or higher, increase in the 

amount of time devoted to collecting and reporting (post- 

ing) results. Often these somewhat menial and repetitive 

tasks are performed by highly trained and high-salaried per- 

sonnel who could be performing more skilled tasks. Due to 

the increasing size of the center and distances involved in 

traveling from the laboratory to the unit and patient, the 

lost time of these highly trained individuals appears to be 

increasing. There is also a question of whether several 

trips to the same nursing unit are being made in a close 

time frame when possibly one trip might suffice. There is 

a question of whether patients are being subjected to 
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unnecessary “sticks” for blood samples, when one "stick” may 

have been sufficient if the request slips had been better 

consolidated. The above questions and their possible so- 

lution or amelioration prompted this study. 

Statement of the Problem 

The problem involves the conducting of a time-cost 

analysis of blood collecting and result-reporting at Baylor 

University Medical Center, Dallas, Texas, to include al- 

ternatives and recommendations for an efficient and eco- 

nomical method of collecting blood samples and reporting the 

results of laboratory testing. 

Limitations to Solving the Problem 

It is clear that the most efficient and economical 

solution to the problem may not be attainable or acceptable 

to patients, nursing unit personnel, physicians, laboratory 

personnel, and administration. No patient wants to have 

blood drawn more than once during any given day. The draw- 

ing of blood, if not done at appropriate times, can be dis= 

ruptive to unit routines; and, if not done shortly after 

request, can be aggravating to nursing personnel and pos- 

sibly injurious to the continuing care of the patient. 
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Physicians want results of requested tests as soon as possi- 

ble in order to prescribe therapy. Many laboratory per- 

sonnel desire to maintain some patient contact through 

blood collecting to lend meaning to the tests they are per- 

forming. Administration assumes a "patient first" policy 

and does not want any procedures, such as blood collecting, 

done unnecessarily or to the discomfort of the patient. 

Everyone involved wants to hold costs down. To solve the 

problem efficiently and economically, and yet meet all the 

limitations of these various groups is difficult, if not 

impossible. 

Obstacles to Optimum Research 

Because of the large number of blood collections, 

it is not possible for one person with limited time to 

analyze all aspects of this problem. Also, no one person 

could accompany every request and report through the en=- 

tire system. Therefore, a questionnaire was used, and is 

subsequently discussed under Research Methodology. 

Definitions of Laboratory Personnel Titles 

The following definitions represent the meanings of 

the terms used at the Baylor University Medical Center 
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laboratory and practically all other laboratories in the 

United States: 

The Medical Technologist (M.T. or technologist) 

has been defined as: 

The technologist is an individual who has met 
the requirements of a society sponsored by the 

American Society of Clinical Pathology, the Ameri- 
can Society of Medical Technologists, or eligible 
to be certified. To become eligible requires a 
Bachelor of Arts degree in medical technology or 
another degree with three years' experience, The 
medical technology degree comprises three years 
of college plus one year of training in an ac- 
cepted school of medical technology leading to a 

Bachelor of Science degree in medical technology. 

The Baylor laboratory operates an accredited school of 

medical technology. 

Laboratory Technician.=--"The technician is able to 

perform the technical tasks in clinical laboratories, but 

“6 There has less training than a medical technologist. 

exists some confusion between the terms “technologist® 

and "technician,* and frequently the term “technologist*® 

is used to refer to nearly anyone performing the techni- 

cal tasks in the laboratory. 

Laboratory Aide (*aide”).--This term is often used 

interchangeable with technician and has essentially the 

same definition. Usually, it refers to the least-trained 
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individual working in a clinical laboratory. For the pur- 

poses of this study, the terms *technician” and "aide” are 

used synonymously. 

Poster.--The poster "posts," transcribes, or places 

results of laboratory tests in patients' charts. Pre- 

quently, as at BUMC, the poster has additional duties of 

filing, collecting blood, and receiving, consolidating, 

and delivering laboratory request slips throughout the 

laboratory. 

Review of the Literature 

There is much written regarding the technique and 

equipment required for collecting blood from patients, but 

very little has been written regarding present-day order- 

ing, collecting, and reporting. Recently, several articles 

have appeared concerning the use of computers, but this is 

outside the realm of this study because there presently is 

no computer or automation which can physically collect 

blood. As far as could be found in the current literature, 

there has not been a time or cost analysis of blood col- 

lecting and result reporting. 

In a recent journal article it was pointed out that: 
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The cost involved in the collection of blood samples 
on a piecemeal basis, all over an institution cov- 
ering several acres of ground, is very substantial. 
This cost_is fast approaching the real cost of 

analysis.’ 

It has also been noted that the expanding size of hospitals 

and increasing complexity of tests have magnified the 

problem of collecting blood, especially in those tests re- 

atidng timed and/or repeated venipunctures, such as a 

glucose tolerance ses Therefore, laboratory adminis=- 

trators have recognized the increasing importance of the time 

and money involved in collecting blood samples, but no in- 

depth study has been performed. One author, Dr. Gambino, 

foresees a day in which the patient will order his own 

laboratory tests, self-collect the blood, have it auto- 

matically transported to the laboratory, analyzed, re- 

ported, and acted upon.” 

A few authors have suggested other more immediately 

implementable proposals to increase the efficiency of blood 

collecting and reporting the results. In many hospitals, 

blood sample s are collected in the admitting office, or the 

ambulatory patients are brought directly to the laboratory 

after admission--thus eliminating the need for laboratory 

personnel to go to the wards. Also, patients having 
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protracted examinations requiring collection of multiple speci- 

mens can frequently be brought to a special collecting unit 

in the laboratory similar to a small ward, and wait there 

4.10 One large center has de- until the tests are complete 

veloped a team composed of nurses and laboratory techni- 

cians to collect all blood samples and start intravenous 

fluids. A team concept has the advantages of specialized 

knowledge in collecting, familiarity with procedures and 

patients, and ability to get the collecting done at the 

proper time lest they interfere with ward routines.tt 

It has also been suggested that blood samples be 

collected by ward personnel and transported to the labora- 

12 But, other articles tory via the pneumatic tube system. 

have pointed out that acceleration, rapid turns, and de- 

celeration of the pneumatic tube carrier causes rupture of 

the red blood cells leading to erroneous laboratory re- 

sults,13 

At a large Canadian hospital, a study was undertaken 

wherein all patients over the age of three years, except 

for maternity patients, had blood drawn in the admissions 

office. This blood was run through the SMA=-4 Technicon 

hematology analyzer and the SMA-12 chemical survey analyzer. 
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After monitoring this procedure for several months, it was 

noted that the number of all hematology and blood chemis- 

try test requests decreased except for repeat fasting 

blood sugars and glucose tolerance tests. Therefore, these 

unsolicited, comprehensive hematologic and chemistry ad- 

mission profiles reduced both the total number of pro- 

cedures and the total work load for the laboratory for those 

tests included in the screen. It is pointed out that: 

*. . . many patients remember their hospital stay in terms 

of the number of times they have been assaulted with a big 

needle,” and "The ability to obtain a large portion of the 

samples in an admitting laboratory saves discomfort and 

apprehension for patients, and time and dollars in the 

laboratory operation. "14 

In considering the problem of reporting the results 

of blood tests back to the ward, it is found that several 

hospitals have gone to the use of a continuously up-dated 

master form.l® Blood tests are ordered in the usual method 

utilizing several different request slips to direct the 

blood to various sections of the laboratory and the results 

are recorded on these slips. The results are then trans- 

cribed to a master flow sheet in the ‘laboratory which is 
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photocopied, with the original being retained in the labora- 

tory while the copy is sent to the ward for insertion in 

the patisntts chart. When further tests are performed on 

the same patient, the results are transcribed to the origi=- 

nal master flow sheet, which is again photocopied, and the 

new photocopy is sent to the ward via pneumatic tube to be 

placed in the patient's chart by the ward clerk after dis- 

carding any previous photocopies. This system eliminates 

the necessity of sending a poster to the ward to transcribe 

results to a flow sheet in the chart. Until automation 

takes over these tedious chores, this system seems to be 

the most efficient, economical, and accurate. In summary, 

laboratory data should ideally be reported so that: 

1. The number of transcriptions is reduced to a 

minimum, 

2. The accuracy of transcription is insured. 

3. The chronology of data is insured. 

4. The clinical pathology information is promptly 

incorporated into the patient's medical record.t® 

Problem=-solving Methodology 

In order to analyze the size of the problem, it ap- 

peared necessary to record the number of trips made daily 
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to the by laboratory personnel. This analysis would 

have + lude the job category of the person collecting 

the where he went, what he collected, and how much 

tin ook. Because of the large number of trips outside 

the laboratory, it was not possible for one person to record 

all these details, so a questionnaire was used, This is en=- 

closed as Appendix B. The questionnaire was designed to be 

as simple as possible, and yet record all the necessary in- 

formation. Problems, of course, arose in enlisting the co- 

operation of all the laboratory personnel and having them 

remember to fill out a questionnaire for each trip. This was 

somewhat alleviated by the support of the laboratory section 

supervisors and constant support and reminders By 1ihbe in- 

vestigator. It was decided to conduct the survey for seven 

consecutive days, as to conduct a shorter survey would not 

be valid due to varying work loads on different days of the 

week. To conduct a longer survey would consume too much 

time and cost to the laboratory. At the end of each twenty- 

four-hour period the questionnaires were collected, con- 

solidated, and evaluated. 

Besides the questionnaire, the problem was studied 

in the routine manner of personal observations, numerous 
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personal interviews, review of past performances, and evalua=- 

tion of similar problems in other institutions and the lit- 

erature, An attempt was made to confine this study to the 

problem of blood collecting but it is very difficult not to 

include requesting and reporting of blood tests as they are 

all integral parts. 
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CHAPTER II 

DISCUSSION 

The Present System 

In order to fully evaluate the results of the ques- 

tionnaires and any recommendations, the present system at 

BUMC of ordering laboratory tests, collecting blood, and 

reporting results must be clarified. This system will be 

broken down into descriptions of the day laboratory, the 

night laboratory, Woman and Children's laboratory, and the 

central collecting service. 

The day laboratory 

This includes the whole clinical laboratory on the 

third and fourth floors of the "Y" building. It is open 

and functioning six days a week, Monday through Saturday, 

from 8:00 A.M, to 5:00 P.M., and performs the vast majority 

of the tests. On Saturdays the laboratory functions at 

about half normal capacity. 

When a physician decides that he wants a particular 

blood test on a patient, he writes the order on an order 

sheet. This order is transcribed by one of the nursing unit 
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personnel to an appropriate laboratory slip. There are ten 

different slips with an original and one or two carbon 

copies as shown in Appendix C. These slips are usually sent 

to the central collecting service (CCS) by pneumatic tube 

carrier, although they are sometimes hand carried. If the 

slip requests a morning blood sample, it is held in the 

central collecting service until the next day. If it is an 

immediate ("stat") request, the appropriate section of the 

laboratory is notified by an intercom system. If it is 

a routine request, the slip is usually placed in the sec- 

tion's slot in the central collecting service for pickup 

when someone from that section is available. During the 

regular working day, whoever is free first in the various 

sections of the laboratory, will take the stat or routine 

slip(s) and a blood-collecting tray which includes all the 

necessary equipment, and go to the unit to collect the 

blood. The person collecting may be a technologist, tech- 

nician, poster, or student technologist. There is no set 

pattern as to who collects the samples. After the blood 

is collected, a division notice, if included with the slip, 

is left at the nurses' station so the unit nurse will know 

that the proper test is being performed. The blood sample 

 



  

24 

is hand-carried back to the laboratory and the requested 

test performed. Upon completion, the results are written 

on the original slip and it is forwarded to the central 

collecting service where the business office copy is removed 

and sent to a secretary on the fifth floor of the laboratory 

for corroboration and forwarding to the central business 

office for billing to the patient. If it is a stat request, 

the results are telephoned to the appropriate division be- 

fore the slip is sent to the central collecting service. 

Each weekday morning, a semiretired technician re- 

ports to the central collecting service at about 6:15 A.M. 

and consolidates all the slips by hospital and nursing 

unit for morning blood collection. Shortly before 7:00 

A.M., a team arrives to collect this large number of samp- 

les. The composition of the team varies, but recently has 

been composed of one medical technologist, one dental stu- 

dent, and twelve student technologists. Each member of the 

team receives eight to twelve laboratory request slips, 

depending on his speed at blood collecting, and spends 

about one hour collecting. Between 7:30 and 8:00 A.M., 

three more medical technologists arrive to collect any 

samples not collected by the earlier team. And finally, 
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at 8:30 A.M., one of the posters from central collecting 

service collects any leftover morning requests. There is 

an average of 140 patients throughout the center requiring 

blood collection each weekday, about half this on Sati ity, 

and only a few on Sunday. After returning to the labora- 

tory, the collectors place the blood samples in the prepara- 

tion room. 

Night laboratory 

The night laboratory, located on the third floor 

next to central collecting, is a complete laboratory unto 

itself, and has the capability to perform a large number of 

tests which might be considered emergencies. It is open 

from 5:00 P.M. to 7:00 A.M., seven days a week and all day 

on Sunday. This is a busy laboratory in the early evening 

and is staffed with eight technologists and technicians, 

and a clerk until 11:00 P.M, From 11:00 P.M. to 7:00 A.M., 

the night laboratory is staffed with two people to perform 

emergency requests, and at 7:00 A.M. they assist the morn- 

ing collecting team if they are free of work. 

Women and Children's Hospital laboratory 

This is a small laboratory which operates from 
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8:00 A.M, to 5:00 P.M., Monday through Saturday with five 

technologists and technicians, and one part-time poster. 

When the Women and Children's Hospital first opened, this 

laboratory was included in the original plans for some un= 

known reason. Thought has been given to closing this an- 

cillary laboratory, and combining the equipment and personnel 

with the main laboratory but no action has been taken. One 

advantage of this laboratory is its quick response to re- 

quests in the Women and Children's Hospital which the di=- 

vision nurses like. Theoretically, this laboratory should 

collect only hematology blood samples for the Women and 

Children's Hospital, but they frequently are asked to col- 

lect blood for other tests and this blood is sent by 

pneumatic tube carrier to the main laboratory. Also, per- 

sonnel from the main laboratory frequently collect hema=- 

tology specimens in the Women and Children's Hospital along 

with other samples and send the hematology work back to the 

Women and Children's Hospital laboratory in the pneumatic 

tube. As pointed out in the Review of the Literature, the 

trauma to blood cells generated in the tube system can al=- 

ter test results. 
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It does happen occasionally that duplicate request 

slips are sent to the main laboratory and the Women and 

Children's laboratory. This may cause an extra collection 

trip to the ward, but usually the patient is spared being 

punctured twice because the collectors are aware of this 

possibility and usually check with the nurse or patient 

before collecting blood. 

The personnel in the Women and Children's laboratory 

not only go to the nursing units to collect blood but make 

several trips per day to post their results in patients’ 

charts. The part-time poster comes late in the afternoon 

and posts whatever results are left by the regular staff. 

After posting, the original slips are filed in the Women 

and Children's laboratory, and the business office carbons 

are sent to the main laboratory administration section. 

The central collecting service 

As noted earlier, the central collecting service 

was established in 1961 and is now centrally located in a 

small, glass-enclosed room on the third floor of the "Y* 

building. This service is staffed by five women who are 

primarily posters rather than blood collectors. Again, as 

noted earlier, all incoming laboratory slips arrive at the 
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central collecting service for distribution, and all com- 

pleted laboratory slips are sent there, except those that 

go to the Women and Children's laboratory. Several times a 

day, the posters go out to the various wards throughout the 

hospital with a handful of slips and post the results on 

flow sheets in the charts. Appendix D illustrates the flow 

sheets. After returning to central collecting, the posters 

file the original slips and retain them for three months 

when they are destroyed. Some of the results are sent to 

the Women and Children's laboratory for posting. To avoid 

errors in spelling and terminology, the bacteriology ser~- 

vice has its own poster who does all the posting for that 

service. 

Outpatient blood collections are quite small, aver- 

aging about twenty patients per day. The term "central 

collecting” applies primarily to these, while the bulk of 

the time in the central collecting service is spent re- 

ceiving laboratory request slips, notifying the appropriate 

sections of the laboratory for stat requests, and posting 

and filing results. 
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Results of the Questionnaire 

The questionnaire was designed to find out: the 

number of trips made daily outside the laboratory to col- 

lect blood, the time involved for different categories of 

personnel, the time lost on “wasted trips,” the time in- 

volved in posting, and what the total cost is to the labora- 

tory. “Wasted trips” occur when someone from the laboratory 

goes to a ward and is unable to collect blood for a variety 

of reasons, such as: the patient has left the ward for 

other studies, is in the bathtub, eating, being examined, 

or any number of other causes. Several of the laboratory 

personnel complain frequently about the number of wasted 

trips, but this figure and the time consumed has never been 

documented. 

Questionnaires were not used for the large, early- 

morning collections, as described earlier, for a number of 

reasons. Primarily, the morning collecting team performs 

one long trip outside the laboratory to collect several 

samples. The make-up of the team, the total time spent, 

and the average number of patients getting morning blood 

work are all known. Lastly, it would be very time-consuming 

to fill out the questionnaire for this large number of 

patients. 

  

 



    

30 

The hospital census for the week of the study is 

representative of an average weekly census and is shown 

in Table 2. During the one-week study, 1,044 question- 

naires were completed by the laboratory personnel, repre- 

senting at least 1,044 trips made outside of the laboratory 

TABLE 2 

CENSUS FIGURES FOR BAYLOR UNIVERSITY MEDICAL 
CENTER FOR THE PERIOD OF 

MARCH 17-23, 1971 

  

Admissions Discharges Census 
March 

17, Wed. 134 98 825 

18, Thurs. 112 96 841 

19, Fri. 93 127 807 

20, Sat, 53 133 a 

21, Sun. 105 84 748 

22, Mon. 144 82 810 

23, Tues. 127 111 826         
Source: Medical Records Office, Baylor University 

Medical Center 

area to collect blood or post results. Unquestionably, 

there were some trips made without filling out a 
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questionnaire, but the number is felt to be small because 

of the excellent cooperation of almost everyone concerned, 

and the enthusiasm and interest generated to see what the 

results of the study would demonstrate, 

Table 3 shows the total number of trips made and the 

time involved for collecting blood and posting during the 

one week of the study. As can be seen in the table, the 

total man-hours spent collecting blood and posting results 

is considerable, and is almost the equivalent of eight 

employees working a forty-hour week. The average trip out- 

side the laboratory took eighteen minutes, but this figure 

is somewhat skewed when looking only at blood collecting. 

In reviewing the questionnaires, it is seen that posters 

are frequently out of the laboratory for up to an hour, 

while trips for individual blood collections often take 

only five to ten minutes. Also, the amount of time spent 

posting seems small for the number of personnel involved. 

This phenomenon was personally observed at Baylor, and it 

was noted that the posters in central collecting were not 

as religious in filling out questionnaires as the people 

in the various laboratory sections. This is possibly due 

to their different status in the laboratory, because they 

 



  
TOTAL NUMBER OF TRIPS AND TIME SPENT COLIECTING BLOOD AND POSTING, 

TABIE 3 

MARCH 17-23, 1971 

  

  

  

  

Er | CRE mmr 
March 

17, Wed. 203 45:12 11:04 56:16 

18, Thurs. 208 47:32 16:52 €Ls2k 

19, Fri. 175 37:L8 13:21 51:09 

20, 3at. 103 24:18 8:5L 33:12 

21, Sun, L3 15:33 - 15:33 

22, Mon, 153 32:36 12:40 45:16 

23, Tues. 159 L2:31 7:21 49:52 

Totals 1,0Ll 25:30 70:12 315:42           

*rhis includes posting by the central collecting service, bacteriology, and the 

Women and Children's laboratory. 2 

c
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are not competing with any other section of the laboratory 

to see who does the most work. Since the amount of post=- 

ing time is suspect, these figures will not be further con~- 

sidered in this study. 

Table 4 shows the number of personnel in each cate- 

gory and how much time they spent collecting blood, or 

lost time due to the patient not being available. It is 

interesting to note that fully trained technologists seem 

to lose less time proportionately than student technolo- 

gists. Time lost due to inability to "hit" a vein for 

blood collecting is not included in these tables. In the 

questionnaires it was noted several times that a student 

would not collect the blood sample because the student 

could not “find a vein.* A trained technologist usually 

went back with the student and drew the blood. This should 

not be considered “lost time,” because it is part of the 

training program, even though patients may not appreciate it. 

Table 5 illustrates the total cost of collecting 

blood for seven consecutive days exclusive of the Monday 

through saturday morning team collections. Table 6 shows 

the percentage of total work time spent collecting blood.



  
TABLE L 

TIME FOR LABORATORY PERSONNEL COLIECTING BLOOD, 

MARCH 17-23, 1971 

  

  

Batagens Number of ny okgeeng 
T3 

e Lost Boj Is Time Lost 

  

  

Personnel ours Hours (ReE.gent, of 

Medical 
Technologists 62 120:27 3:33 124:00 2.9 

Student 
Technologists 21 81:36 3:07 8L4:L3 3.7 

Technicians 50 L3:20 1:18 LL; 238 2.9 

Totals 333 2L5:23 7:58 253:21. 3.1             

ve
 

 



TABIE 5 

TIME-COST RELATIONSHIP FOR BLOOD COLIECTING, EXCLUSIVE OF 

MORNING COLLECTING, MARCH 17-23, 1971 

  
  

  

  

Personnel Number of Average Time Collecting Total 

Category Personnel Wage/Hour# Blood (Hours)s¢ Cost 

Medical 
Technologists 62 $ L.16 121,300 $ 515.84 

Student 

Technologists 21 0.47 8L:k3 39.82 w 
«x 

Technicians 50 2.5L L238 113.37 

Totals 133 253:21 $ 669.03           
*Computer print-out from payroll office for February, 1971. 

computed from a forty-hour week at a $75/month stipend. 

** Includes lost time. 

 



PER CENT OF TOTAL TIME BLOOD COLLECTING, 

TABLE 6 

MARCH 17-23, 1971 

  

  

  

  

Total H Total Tir Pe t of Total Workir 
Personnel Number of Vobbies Fnes EY acting RA oes di leoting 2 
Category Personnel Week Blood Re eS sek Blood 

Medical 
Technologists 62 2L,80:00 1244 :00 5.0 

Student 
Technologists 21 80:00 8Ls43 10.1 

Technicians 50 2000:00 Lk :38 2.2 

Totals 233 5320:00 253:21 L.8         
  

oe
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The students spend the largest percentage of their time, 

10.1 per cent, as this is part of their training; while, 

the higher-salaried medical technologists spend over twice 

as much time collecting blood, 5.0 per cent, as the tech- 

nicians, 2.2 per cent. This statistic may be partly due 

to training students, but is also probably due to the in=- 

creased skills and amount of interest exhibited by the 

technologists. 

Table 7 outlines the total cost per week of morning 

blood collecting. This cost, $248.60 per week, may vary 

slightly from week to week because of changes in the com- | 

position of the morning collecting team, but the average 

cost should be close to the computed cost. 

Table 8 gives the total cost per week of blood 

collecting, $917.60, and projects this to an annual cost 

of $47,717. Using the total personnel budget, it is found 

that about 4.7 per cent of the budget is spent on blood 

collecting. It should be pointed out that the total per- 

sonnel budget includes salaries of some other laboratory 

workers such as posters, chemists, janitors, clerks, and 

secretaries. 
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TABLE 7 

COST OF MORNING BLOOD COLLECTING, 
MARCH 17-23, 1971 

4 Medical Technologists at $4.16/hour = $ 16.84 

1 Dental Student at 2 .76/hour = 2.76 

12 Medical Technology * 

students at 2.15/hour = 25.80 

Total per day = §$ 45.20 
* % 

$45.20 X 5-1/2 days/wk. = $248.60/wk. 

* 

Technology students receive a higher wage for morning 

collections. 

**The morning collection team is at half-strength on 

Saturdays. 

TABLE 8 

PROJECTED ANNUAL COST FOR BLOOD COLLECTING 

Cost of daily blood collecting per week 

exclusive of morning collecting = $ 669.03 

Cost of morning blood collecting 
per week m= 248.60 

Total cost per week = $ 917.60 

Projected annual cost: 

$ 917.60 X 52 =. 3 47,716.76 

Total laboratory personnel . 

budget this year io. $ 1,006,550.00 

Per cent of total personnel budget 
spent on blood collecting: 

$47,717/$1,006,550 = 4.7% 

*BUMC laboratory budget
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If one were to look only at technologists' and tech- 

nicians' salaries, the percentage of that budget would be 

somewhat higher, although their salaries comprise the large 

bulk of the budget. Obviously, the amount of time and money 

spent collecting blood is large and even a small change or 

improvement could result in substantial savings to the 

laboratory and indirectly to the patient. 

In reviewing the questionnaires, and interviewing 

laboratory personnel, it was noted that--a few times each 

day--more than one collector was on a given ward simul- 

taneously. This happens, for example, when a hematology 

slip arrives at central collecting from a particular ward 

shortly before a chemistry slip. Someone from the hema- 

tology section goes out to collect blood and is shortly 

followed by someone from the chemistry section. This is not 

to imply that the same patient is being “stuck” twice, but | 

that there may be two patients on this particular ward re- 

quiring blood tests, and the slips are not sent together. 

Since there is little delay in getting the slips to the 

various laboratory sections, there is no chance for con- 

solidation. It is not possible to estimate how often this 

occurs, or the amount of time that could be saved by
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sending specified time. However, it does happen and, again, 

a change in policy might help cut costs. 

The hospital and laboratory administration have 

heard complaints from patients who have had blood collected 

two or more times in one day. This has brought up the ques- 

tion of a lack of coordination, either on the ward or in the 

laboratory. After discussing this with hospital physicians 

and laboratory personnel, it appears that this is not a 

major problem. A few patients do get "stuck" for blood 

repeatedly, but this is most often due to physicians' up- 

dating orders or attempting to follow the patient's 

clinical course more closely through the use of repeated 

laboratory tests. 

Alternatives 

Since the present method of blood collecting and 

result reporting at BUMC is so complex and presents so many 

problems, several alternatives can be found to apply to 

certain parts of the system without completely changing or 

disrupting the present system. Application of one or more 

of these alternatives should materially enhance efficiency, 

reduce costs, and, most importantly, satisfy the needs of
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the patient, the laboratory, and the administration, in that 

order. Possible alternatives are: 

Routine admission screen of tests 

As pointed out earlier, a routine admission screen- 

ing of laboratory tests to include chemistries and hema- 

tology has been implemented elsewhere with proven decrease 

in costs of time and money to the laboratory. The blood 

for this admission screen could be drawn by a representative 

of the laboratory assigned to the admissions department. 

The blood could be picked up and transported to the labora- 

tory by nontechnical personnel. This altermative has been 

proposed by laboratory management in the past but rejected 

by the hospital administration. The reason given for this 

rejection is that a patient being admitted to the hospital 

is often anxious and uncomfortable, and the introduction 

of a needle into his vein before comfortably settling him | 

into his room, may only increase his apprehension. This 

reasoning may have some validity, but has not been ob- 

jectively evaluated. 

Routine ward collections 

This could be accomplished by sending one or two 

collectors to each hospital ward at predetermined times
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during the day. Laboratory request slips could be held on 

the ward until the collectors arrived. This would elimi- 

nate some duplicate trips being made in a short time span 

to the same ward. The numerous "stat" or immediate requests 

would possibly negate this system. Obviously, this system 

would require frequent trips to almost all wards throughout 

the day. 

Central collecting point in each 
hospital 

A central collecting point could be established in 

each hospital. This could be manned by one or two people 

who would go out to the wards in that hospital upon re=- 

quest to collect blood, and also collect blood from ambu- 

latory patients sent to this collecting point. Disadvantages 

are that this would necessitate the hiring of more personnel 

who would probably not be continuously working but have fre= 

quent slack periods. Also, it would require the laboratory 

to take over much-needed space in each hospital. 

Central collecting 

The people working in central collecting are pri- 

marily involved in posting and only collect blood on a 

small number of outpatients. This service could be 
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expanded in physical size and personnel to become a true 

collecting service for both inpatients and outpatients. 

This would severely curtail the number of trips outside the 

laboratory highly trained personnel, such as medical tech=- 

nologists. It should lead to more consolidation of labora- 

tory slips so that fewer trips to the same wards are 

necessary. In general, service would be faster on “stat” 

requests, as the slips come to central collecting first 

and the collector could immediately go out rather than try 

to find someone from one of the specialty sections of the 

laboratory. 

To satisfy the training requirements of the medical 

technology students, they could be assigned to the central 

collecting service on a rotational basis. Some posting 

could be combined with blood collecting. This alternative 

would require the hiring of more personnel, but this cost 

would be offset by increased productivity of medical tech- 

nologists. The major obstacle to this alternative is that 

most of the medical technologists have expressed a personal 

interest in collecting blood as this breaks the laboratory 

routine and gives them patient contact which lends more 

meaning to their work. Unquestionably, the technologist
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who meets the patient and knows something of the disease 

process becomes more interested in reporting the most ac- 

curate results possible. 

Collection by ward personnel 

All registered nurses have been trained to draw 

blood and do so in some hospitals. This possibility was 

explored at BUMC by presenting it to supervisory and staff 

nurses. The response was uniformly negative. All of the 

nurses feel that they are too busy to take on this added 

responsibility, especially when they have not had to do it 

in the past. Nurses are amongst the highest paid profes- 

sionals in the center, and this rather mundane task would 

take them away from more important patient care duties. 

Laboratory ward 

There are several laboratory tests which demand re- 

peated, exactly timed blood collections in one day. The | 

most common of these is the four-hour glucose tolerance 

test which requires six blood samples over a four-hour 

period. At BUMC, this means six trips to a given ward to 

collect blood. The establishment of a small four-to-six- 

bed ward in or near the laboratory would eliminate the need 

for these trips. Patients who are not seriously ill could
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be brought to this ward in the morning and remain there until 

the end of the test period. If this small laboratory ward 

were part of a nearby larger hospital ward, it could be 

supervised by the normal ward personnel. The center already 

has a transportation service for moving patients and this 

temporary move should not prove to be too great an inconven- 

ience to the patients. The primary problem would be allo- 

cation of space for this laboratory ward; but, as pointed out 

earlier, space could probably be obtained from a nearby large 

ward which would not require any expensive construction or 

structural changes. 

Ambulatory inpatients 

In many hospitals, especially in the federal system, 

ambulatory patients report to the laboratory in the morning 

to have blood drawn. This, of course, cuts down on the 

number of morning blood collections on the ward. Because 

of the size and complexity of BUMC, this alternative does 

not seem feasible. Patients would undoubtedly get lost un=- 

less individually escorted. 

Permanent morning-collection team 

Since blood collecting can be performed by lesser 

skilled individuals, a group could be hired to perform this
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task at a lower salary than that paid to technologists. The 

morning collectors could be a permanent team hired by the 

laboratory, or this work could be contracted out to a private 

group. As there are only four technologists working on morn- 

ing collections for one hour, the savings would not be sig=- 

nificant. Again, éhis alternative would deprive the tech- 

nologists of patient contact and the students of needed 

experience, 

Reproducible master flow sheets 

In the present system, completed laboratory slips 

are taken to the wards and the results are copied onto | 

master flow sheets in the patients’ records. This system 

is cumbersome and could, conceivably, lead to errors in 

either transcription or putting the results in the wrong 

chart. An alternative would be to establish permanent | 

master flow sheets in the laboratory on each patient. When 

collected blood is brought to the laboratory, the master 

flow sheet could be retrieved from the files to accompany 

the sample. As results are obtained, they would be directly 

transcribed onto the flow sheet by the laboratory worker. 

This flow sheet could be reproduced by any one of several



47 

types of copying machines, and the copy sent to the ward 

by pneumatic tube for filing in the patient's record by 

the ward BECERLATY. Previous copies in the patient's record 

would be discarded. This system would lead to less chance 

for error and would make it easier to retrieve laboratory 

results on discharged patients. Also, it would eliminate 

the need for posters to travel to the various wards. The 

initial expense of the copying machine and the continuing 

expense of copy paper are drawbacks, but the savings in 

personnel should more than compensate for this over a period 

of time,



CHAPTER III 

CONCLUSION 

Summary 

The purpose of this study was to evaluate the blood 

collecting and laboratory result-reporting systems at BUMC. 

After evaluation, alternatives were considered which may 

improve efficiency, reduce costs, and satisfy the desires 

of the patient, laboratory, and hospital administration. 

In order to understand the magnitude of blood col- 

lecting at BUMC, a questionnaire was devised and proved to | 

be quite effective and informative. This questionnaire 

revealed that in an average seven-day week, exclusive of 

early morning collections, at least 1,044 trips were made 

by laboratory personnel to the wards to collect blood or | 

post results. This amounts to a predicted annual personnel 

expenditure of almost $50,000, or 4.7 per cent, of the an- 

nual laboratory personnel budget. It became apparent that 

any significant improvement could result in large savings 

to the center and, most important of all, to the patient. 

All pertinent literature was reviewed and con- 

trasted with the present system. It was kept in mind that 

48
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systems which work well at one hospital often are not appli- 

cable to another due to differences in size, type of pa- 

tients, and demands of patients, hospital personnel, and 

administration. 

Due to the complexity of this broad problem, there is 

no single change which will solve all problems and please all 

concerned. Many alternatives which could be incorporated 

were considered from the positive and negative viewpoints. 

Some of these alternatives are obviously not acceptable, 

while others have merit and should be considered for at 

least a possible trial within the present system. | 

Recommendations 

The list of recommendations is taken from the list 

of alternatives and represents the most feasible additions 

or changes to the present system of blood collecting and 

result reporting at BUMC. It is recognized that these rec=- 

ommendations may not be immediately acceptable to all, but 

it is proposed that they are changes which should improve 

the present system. There is obvious difficulty in ap- 

praising the amount of savings in time and money to be gained 

by following these recommendations; therefore, it is further
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recommended that future studies be undertaken to evaluate 

their validity. Recommendations are as follows: 

1. Collect blood in the admissions office for an 

admission screen of tests, to include the SMA-4 Technicon 

hematology analyzer and the SMA=~12 chemical survey analyzer, 

on all patients over the age of three years, except for 

maternity patients. Admission collection would be a time 

and money-saving procedure in that it should markedly de- 

crease the number of trips to wards. This blood collection 

could be accomplished in a small room in the admissions 

office by a permanently assigned collector, or on a ro- 

| 
I 

| 
| 

tational basis to give experience to students or other 

laboratory personnel. The discomfort and time involved 

for the patient should be minimal. A decided advantage 

would be the rapid return of results to the patient's rec- 

ord on the ward. If the admitting physician desired, he | 

could send a note or write an order to have further blood 

tests performed on the admission blood sample. Once phy- 

sicians have become familiar with this system, it is pre- 

dicted that they would accept it because of the completeness 

and early return.



    

  

51 

2. Convert the central collecting service into a 

true collection service for collecting blood during week- 

day hours on a scheduled basis. The procedure would help 

to eliminate duplicate trips to various wards and would cut 

down on the number of “stat” requests when the ward per- 

sonnel know that a collector is coming at a certain time. 

Scheduled collections would not entail the piFing of ad- 

ditional personnel as interested medical technologists and 

all medical technology students could rotate through the 

central collecting service on an assigned basis. An alterna- 

tive would be to have technologists and students report to 

the central collecting service at assigned times during the 

day for blood collecting, while the rest of their time 

could be spent performing tests in the laboratory. The per=- 

sonnel assigned to the central collecting service would 

become primarily collectors rather than routers and posters. 

3. Develop a small ward in or near the laboratory 

to temporarily house patients requiring prolonged or re- 

peated tests. This has many obvious advantages as previously 

discussed and could easily be done by assigning four to six 

beds from the adjoining wings of Jonsson or Truett hospitals
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to the laboratory. It would save numerous trips outside the 

immediate laboratory area and would lend itself to more 

exact schedules for this type of tests. 

4, Develop a system for copying the master flow 

sheets in the laboratory and sending these copies via pneu- 

matic tube to the wards for filing in the patients' records. 

The implementation of this system has already been dis- 

cussed and should prove to be economical and accurate. The 

present system of hand-copying is obsolete and lends itself 

to error. This should allow the posters to have more time 

for blood collecting as recommended in recommendation 2. 

5. Eliminate the Women and Children's Hospital 

laboratory. This laboratory performs only a limited number 

of tests and requires duplication of equipment and personnel. 

The reasons for the establishment of this sublaboratory are 

unclear, but the diversification of effort is obviously not 

economical. The admission laboratory screen and the use 

of scheduled teams from the central collecting service 

would negate even further any justification of this labora- 

tory. 

The above recommendations do not portend to be the 
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ultimate solution in efficiency and economy for the BUMC 

laboratory, but they can be easily implemented at this time. 

For the laboratory to remain a progressive and vital part 

of this large institution, it must continuously be re- 

evaluated and never accept a status quo. No mention of com- 

puter technology has been made in the recommendations as 

BUMC is not that sophisticated at this time. Advances in 

computers and other technological aspects will undoubtedly 

play an important role in future changes in blood collect- 

ing and result-reporting at this institution.
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APPENDIX B 

QUESTIONNAIRE USED TO COLLECT DATA



  

BAYLOR UNIVERSITY MEDICAL CENTER 

A One Week Study of Time - Cost Blood Collection 

I, Personnel Job Category 
Medical technologist 
Student technologist 
Laboratory aide 
Other 
  

(Specify) 

II, Type(s) of Specimens Requested 
Number Stat Routine 

Hematology 
Routine blood chemistry 
Special chemistry 
Microchemistry 
Serology 
Immunohematology 
Radiochemistry-Coagulation 
Endocrinology 
Virology 
Bacteriology 
Miscellaneous 

III, Location(s) of Blood Collection 
Division(s) 

Truett 
Veal 

Women and Children's 
Johnsson 
Emergency Room 

IV, If Blood Specimen Not Collected, Reason Why: 

Unable to Obtain Specimen 
Patient Not on Division 

Other 
  

V, Time Left Laboratory 
Time Returned 

DATE 

PLEASE DO NOT SIGN 

57
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LABORATORY SLIPS
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  APPENDIX D 

LABORATORY MASTER FORMS



DATE 

BAYLOR UNIVERSITY MEDICAL CENTER 
DALLAS, TEXAS 

LABORATORY CHART | 

  

BACTERIOLOGY 
  

  

DIFFERENTIAL COMMENTS 

0-11 1-3 0 |0-21| 3-5 20-25] 3-8 [60-70 

Tot. 
Bas.| Eos. | Myel,| Yng.| Bnd.| Seg. |Lym. | Mo Poly 

100,000 : Cap. 2-6 Min. F 36-42 7m . 
S52 3050001 YI Lig vn. % Woody | S098 ams. | Ci 

Hemoglobin | Red Count Retic. Platelets | Bleed T. Clotting T. [Prothrombin Won ¥ M.C.V. M.C.H. M.C.H.C. 

BLOOD TRANSFUSIONS MISCELLANEOUS: 

Donor's Name Blood ross Kline Date Examination   LABORATORY CHART |



a 

BAYLOR UNIVERSITY MEDICAL CENTER 
  

  

          

i NAVE FIRST NAME MIDDLE INITIAL (HUSBAND'S NAME) ROOM CASE NO. 

OR INTERNE ADMITTED DISCHARGED 

Le 

i 
  

  

URINE ANALYSIS      

    

mg. % 

oxidase 

Agents 

STOOL ANALYSIS GASTRIC ANALYSIS 

Time 

Quantity 

Free Acid 

Total Acid 

Remarks: 

Date 

Stool Urobil. 

Urine Urobil. 

STOOL FOR BLOOD Miscellaneous: 

Date Blood 

Date 

Porphyrins 

Porphobilinogen 

Bence Jones 

LABORATORY CHART Ili  



BAYLOR UNIVERSITY MEDICAL CENTER 
DALLAS, TEXAS 

LABORATORY CHART Iii 

DATE: 

BLOOD GLUCOSE FASTING 

BLOOD GLUCOSE 2 HR. P.P. 

BLOOD UREA NITROGEN 

C02 COMB. POWER 

CHLORIDE 

SODIUM 

POTASSIUM 

AMY LASE 

PROTEIN, TOTAL 

ALBUMIN 

GLOBULIN 

PROTEIN ELECTROPHORESIS 

CHOLESTEROL, TOTAL 

CHOLESTEROL, ESTERS 

BILIRUBIN, TOTAL 

BILIRUBIN, DIRECT 

ALK. PHOSPHATASE 

5.G.0.T. 

THYMOL TURBIDITY 

CEPH. FLOC. 24 hrs. 

| _CEPH. FLOC. 48 hrs, 

CREATININE 

URIC ACID 

CALCIUM 

~ PHOSPH. INORGANIC 

ACID PHOSPHATASE 

B.S.P. 45 MIN.   
  

    

  

                                

_GLUCOSE TOLERANCE DATE: GLUCOSE TOLERANCE DATE: 

Lo Fasting | 1 HR. | 2 HRS. |3 HRS. | 4 HRS. | 5 HRS. Fasting | 1 HR. | 2 HRS.|3 HRS.| 4 HRS. | 5 HRS. 

_BLOOD SUGAR BLOOD SUGAR 

_ URINE SUGAR URINE SUGAR 

"0AM No. 
|Wh-105 (6-66) LABORATORY CHART Ili 

ay
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REV, 6-66 
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"NORMAL" VALUES IN CLINICAL CHEMISTRY 
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BAYLOR VALUES 

  

  
    

  

  

  

  

  

  

  

  

  

  

  

  

  

    
  
  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

    

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

        

Literature =I 8.D, 25. D. 

WHOLE BLOOD 

Avon on saint iT OY eaten TH 
nanthing © UT 949-20 eal TB 

Glucose 65 ~ 110 60_- 90 mgm 

phi 7.27 -1.39 7.31 - 1.57 
Urea Nitrogen 10 - 18 6-15 mgm % 

PLASMA AND/OR SERUM 
Amylase 25 - 250 57 - 276 35 ~ 374 turbid. units 

Bilirubin, Total 0.3-1.2 0.4-1.3 0.4 -2,2 mgm % 

Bilirubin, Direct 0-0.4 0-0.4 0-0.7 mgm % 
BSP Test 0-4 7% retention ; 
Calcium 4.5 - 5.5 4.3 -5.2 mEq/L 

Carotene 50 - 250 ugm % 
Ceph. Flocculation - 24 hr. 0-14+ 0-14 

48 hr. :0-2+ 0-24 
Chloride 98 - 105 93 - 100 88 - ]10 mEq/L 
Cholesterol, Total 160 - 270 180 - 290 mgm % 

Cholesterol, Esters 100 - 180 100 - 190 mgm % 
CO Combining Power 23 - 31 23 - 29 20 - 30 mEq/L 

Cortisol 8:00 A. M. 9-32 ugm % 

4:00 P, M. 2-18 ugm % 
Creatine Phosphokinase 

Female 0.4-2.9 units 

Male 0.3-4.5 units 
Fibrinogen 200 - 400 mgm % 

IC Dehydrogenase 47 - 164 units 

ron 75 - 135 ugm % 
Iron Binding Capacity 20 - 40 7, saturation 

HB Dehydrogenase 114 ~- 260 units 

Lactic Dehydrogenase 200 ~ 680 160 - 420 units/ml 

LA Peptidase 3500 - 10,000 units 

LDH - Vallee 40 - 78 units/ml 

Lipase 0-1.0 units/ml 

5' Nucleotidase 0-1.6 units/ml 
Phosphatase, Alkaline 1-6 1-4 0-5 Bod. units 

Phospaatase, Acid 0-0.6 0-0.6 Bod. units 

Phosphorus 3.2-4.3 2.9 -4.2 2.5 -5.0 mgm % 
Potassium 3.9°-5.0 3.8-5.0 mEq/L 

Protein, Total 6.0.= 7,7 6.7~7,3 6.3-1.6 gm % 
Albumin 3.9-4.6 2.7-4.2 3 
Globulin 2.3-3.5 gm % 

Protein -Bound Iodine 3.48.0 3.3-8.0 ugm % 

Sodium 131 - 144 134 - 146.5 mEq/L 

Taymol Turbidity 0-5 units 

G - O Transaminase 0-30 0-30 units /ml 

G - P Transaminase 0-40 0-40 units /ml 
Uric Acid 2.4-5.9 4.5-17.4 3.1-8.8 mgm % 

URINE 
Amylase 11,000 _units/day 
Calcium 200 - 500 mgm/day 

Chlorides 171 - 256 mEqg/day 
Creatinine 1.0 -1.5 gm/day 

5-Hydroxyindoleacetic Acid 0-13 0-13 mgm /24 hr 

17 Hydroxysteroids 3-10 mgm/24 hr 

17 Ketosteroids - Male 8 - 20, 10 - 30 5.4 - 20.6 mgm, 24 hr 

Female 5-14 3.8 -14.6 mym/24 hr 

Porphyrins, Copro. 81 - 222 ugm/24 hr 

Porphyrins, Uro, 28 - 63 ugm,/24 hr 

Potassium 20 - 64 mEq/day 

Sodium 150 - 197 mEq/day 

Vanillylmandelic Acid l=, 0-8 mgm /24 hr 

. RADIOISOTOPE PROCEDURES 
Blood Volume 64 - 80 62 - 78 3 ml/kg 
Iodine Uptake 10 - 35, 15 - 45 11 - 44 2 
Oleic A. & Triolein Absorpt. | 8.0 + % 

Schilling Test 9.0 + % 

Ta Uptake 24 - M4 25 - M4 % 
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