
CLINICAL COMPUTING 

Nurses are now using computers for entering 
clinical data in the ICUs at Latter Day Saints 
Hospital. These authors studied the effects on 
time spent in direct patient care. 
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n an effort to provide the best 
possible medical care to critical
ly ill patients, intensive care 
units (ICUs) have been estab
lished in health care delivery 
systems throughout the world. 
Computers have been used in
creasingly in ICUs to aid in the 

acquisition, communication, pre
sentation, and interpretation of 
patients' data [1- 3]. 

At Latter Day Saints Hospital, 
efforts have been made over the 
past 15 years to improve the quali
ty of care in the ICUs through the 
use of computers [1 ,2]. Quantita
tive physiologic data, information 

ABSTRACT 
Efforts are being made to improve 
the efficiency and quality of care in 
intensive care units (!GUs) at Lat
ter Day Saints Hospital. The !GUs 
have been computerized, and the 
collection, storage, and p?·esenta
tion of patients' data have been im
proved. Nurses use computers fo r 
entering clinical data and plans for 
nursing care, and the effects of 
these changes on the work patterns 
of nurses in the ICU have been 
evaluated. 

Contrary to ou1· expectation, 
our studies showed a decrease in 
the proportion of time that nurses 
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on medications and intravenous 
therapy, laboratory results, and 
demographic data have been inte
grated into the computerized pa
tient database for use in making 
decisions. An ICU Rounds Report 
has facilitated the decision-mak
ing process by consolidating data 
from many different sources and 
making the information rapidly 
available to physicians. 

A study of decision making by 
physicians in ICUs showed that 
laboratory findings made up an 
average of 41 % of the data re
viewed during daily teaching 
rounds and an average of 48% of 

spent in direct patient care (from 
49 .1% to 43.2%) and an increase in 
the proportion they spent entering 
clinical data (from 18.2% to 24 .2%) 
after computeriz_ation. Th ese 
changes, however, were attributed 
to a decrease in the severity of pa
tients' i llnesses, rather than the 
availability of the computer. There 
was no measurable difference in 
the proportion of time spent at oth
er nursing activities . 

[KEYWORDS: evaluation, comput
erized nurse charting, work sam
pling, ICU] 

the data reviewed at the bedside 
[4]. As a result, efforts were made 
to increase the speed and ease of 
retrieval of laboratory data. The 
heavy use of laboratory data in 
decision making by physicians also 
provided the impetus for the devel
opment of a computerized alerting 
system to warn of life-threatening 
events that could be detected on 
the basis of a patient's laboratory 
test results [5]. 

Bedside terminals were in
stalled and nursing care plans and 
charting were computerized in the 
ICUs in an effort to improve the 
acquisition of data, the content 
and legibility of documentation, 
and the efficiency of the charting 
process, so that nurses could spend 
more of their time in direct patient 
care. As a result of the computing 
system, the number and quality of 
n u rsing care plans increased and 
the content and quality of chart
ing improved [6]. 

In the study reported here, we 
used work sampling to measure 
the time spent by ICU nurses in all 
activities related to patient care 
before and after implementation 
of computer-based charting. 

[Presented in part at SCAMC, No
vember 1988. ] 



METHODS 

Study D esign 
The study was conducted in the 
thoracic ICU. The patients in this 
ICU made up a homogeneous 
group, in that most were admitted 
after coronary artery bypass 
grafting. The average length of 
stay in the ICU was 3 days, and 
patients who had major complica
tions after surgery were routinely 
transferred to the shock-trauma 
and respiratory ICU. The head 
nurse of the thoracic ICU was re
ceptive to the study and helped in 
carrying it out. 

The study was performed in 
two phases, one before and one 
after installation of the computer
based charting system. The ICU 
was already partially computer
ized before implementation of 
computer-based charting. For sev
eral years, the computer had been 
used for automatic acquisition of 
such data as blood pressure, heart 
rate, and temperature. Computer 
technicians entered the names of 
drugs given and some of the phys
iologic data collected by nurses. 
However, the information entered 
by computer technicians did not 
include many of the procedures 
that the nurses performed. 

With the implementation of 

computer-based nurses' charting, 
computer technicians were no lon
ger used to enter data on nursing, 
and nurses became responsible for 
entering chart data on each of 
their assigned patients. In addi
tion, the computerized charts be
came much more complete, includ
ing all nursing procedures (inter
ventions) involved in daily patient 
care. Plans for nursing care were 
computerized at the same time, 
and terminals were installed at 
each bedside. In conjunction with 
the computerized nurses' charting 
system, calculation of patient 
"acuity scores" based on charting 
data was also automated. This 
score reflected the severity of ill
ness and was used by the hospital 
to determine staffing needs. 

The work sampling technique 
used in the study was originally 
developed by Tippett [7] in an at
tempt to speed up and simplify 
traditional time-study analyses. 
Unlike time-study analysis, in 
which an individual worker is ob
served continuously over a prede
termined period, the work sam
pling technique involves numer
ous observations of multiple 
workers at random intervals. This 
technique yields more reliable re
sults than a time-study analysis, 
because the individual workers 

are not aware of when they are 
being observed. In addition, the 
large number of observations of 
multiple workers tends to cancel 
out individual differences and pro
vide a reliable average result. The 
work sampling design used in this 
study was based on other applica
tions of work sampling in health 
care found in the medical litera
ture [8-10]. 

The Pilot and Work Sampling 
Studies 
With the a ssistance of the head 
nurse of the ICU, the job descrip
tion for an ICU nurse was ana
lyzed to determine a nurse's daily 
activities. These activities were 
then grouped into the 10 catego
ries shown ;n Table 1. 

To give- a preliminary view of 
the distribution of nursing activi
ties and to serve as a reference 
when the actual work sampling 
study was performed, a pilot study 
using traditional time-study tech
niques was performed. We rea 
soned that the results would ei
ther increase our confidence in the 
findings of the work sampling 
study (if they were similar) or 
raise questions about the validity 
of the work sampling technique (if 
the results differed greatly). 

In the pilot study, an observer 
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THE 10 CATEGORIES OF NURSING ACTIVITY 
Table 1 

1. Patient Care: anything done to the patient-for example, 
giving medication, turning the patient, setting up intra
venous lines, fixing bandages, and bathing the patient. 
Also includes watching the monitors at the central sta
tion. 

2. Charting: anything involving the charting of nursing 
activities, whether on paper or by computer. Also in
cludes correcting or looking for errors in the chart and 
calling out computer reports. 

3. Oral Communication: talking about a patient or other 
work-related subjects. Talking could be with doctors, 
nurses, computer technicians, patients, families, labora
tories, the blood bank, a clerk, etc. 

4. Obtaining Supplies: going to get anything for a patient in 
or out of the unit. Includes obtaining intravenous lines, 
preparing medications, and getting pillows, bandages, 
equipment needed for a procedure, or any other supplies 
needed for patient care. 

5. Planning Nursing Care: filling out the nursing care plan 
at a computer terminal (distinguished from time spent at 
computer-based charting or data review). 

6. Reporting: time spent giving a report to a nurse who is 
coming on duty. 

7. Transferring Patients: filling out forms for the transfer of 
a patient. 

8. Data Review: reviewing data at a computer terminal-for 
example, reviewing laboratory test results (distin
guished from time spent at computer-based charting or 
care plans). 

9. Checking Medication Schedules: checking the computer
generated drug schedule against that on the Kardex file. 

10. Non-nursing Activities: activities unrelated to patient 
care, such as making personal telephone calls, socializ
ing, and taking breaks. 

with a stopwatch recorded the 
time spent by a nurse, while caring 
for a patient, in performing activi
ties in each of the 10 categories in 
Table 1 during the 24-hour period 
immediately following the pa
tient's return from the operating 
room. The experiment was carried 
out on four different occasions 
with four different pairs of nurses 
and patients. The percentage of 
time spent at each activity was 
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calculated for each of the nurse
patient pairs. 

Mter the pilot study, the work 
sampling study was conducted in 
two phases. Phase 1 (before com
puter-based charting) was con
ducted from 5 a.m. on January 30, 
1985, until 5 a.m. on February 6, 
1985. At that time, nurses were 
using the conventional paper 
chart for most charting (although 
computer technicians later en-

tered some of the information on 
the paper chart into the comput
er). Phase 2 (after the beginning of 
computer-based nurses' charting) 
was conducted from 5 a.m. on Feb
ruary 23, 1986, until 5 a.m. on 
March 2, 1986, approximately six 
months after computer-based 
charting was implemented. 

During each phase of the work 
sampling study, observations of 
nursing activities were made ap
proximately every 15 minutes, 24 
hours a day for a 7-day period. 
Observations were made at ran
dom during each 15-minute period. 
One observer was used for each of 
three shifts, and each observer 
made observations on all nurses 
working in the ICU during that 
shift. Observers were drawn from 
among ward clerks and computer 
technicians who were employed by 
the hospital and were familiar 
with the thoracic ICU. A ward 
clerk was used as an observer dur
ing the day shift (7:30 a.m. to 3:30 
p.m.), and computer technicians 
were used as observers during the 
evening shift (3:30 p.m. to 7:30 
p.m.) and night shift (7:30p.m. to 7: 
30 a.m.). Training for the observ
ers included a thorough explana
tion of the procedure and of the 
definitions of the 10 categories of 
nursing activity, and several short 
trial observation periods to ac
quaint observers with the work 
sampling technique and answer 
any questions that might arise. 

Data collected during the two 
phases of the study were analyzed 
by dividing the number of observa
tions in each category by the total 
number of observations made 
(7775 in Phase 1 and 8050 in Phase 
2) to determine the proportion of 
nursing time spent at each type of 
activity. Data_~were grouped ac
cording to time of collection (with 
day defined as 7 a.m. to 7 p .m . and 
night defined as 7 p.m. to 7 a.m.) 
and individual observer. Data col
lected by each observer were ana
lyzed to identify any interobserver 
differences in the recording of 
data. No statistically significant 
differences between observers 
were found. 

Data were also collected on the 
numbers of patients, the nurses' 
staffing levels, and patient acuity 
during the two phases of the 
study. Patient acuity is a gross 
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measure of the severity of illness 
and can be used in comparing dif
ferent populations of patients [11]. 

RESULTS 
During the pilot study, an average 
of 48.3% of nursing time was spent 
in direct patient care, 18.7% in pa
per charting, 13.9% in non-nursing 
activities, 6.6% in oral communica
tion, 6.8% in locating supplies, 
2.9% in reporting to a nurse com
ing on duty, 0.2% in scheduling 
medications, 1.2% in reviewing 
data at a computer terminal, 0.8% 
in preparing and updating plans 
for nursing care, and 0.6% in doing 
the paperwork necessary to trans
fer a patient to another unit in the 
hospital. 

The results of Phase 1 of the 
work sampling study were compa
rable to those of the pilot study. 
The results of Phases 1 and 2 are 
summarized in Figure 1 and Table 
2. The percentage of nursing time 
spent at each t ype of activity dur
ing the daytime, nighttime, and 

Care Chart ing Non-Nur s ing Communicat ion Supplies Repor t Other 

k2:ZJ Phase I IS:SJ Phase 2 

Figure 1. Results of Phases 1 and 2 of the work sampling study, conducted before 
and after implementation of computer-based charting. The study showed a decrease 
in the percentage of time spent in patient care and an Increase in the percentage 
spent in charting after Installation of the computing system. 

PERCENTAGE OF TIME SPENT AT V ARlO US ACTIVITIES 
DURING THE 1WO PHASES OF THE WORK SAMPLING STUDY 

Table 2 

Phase I Phase 2 

Activity Day* Nightt Total Day* Nightt Total 

Patient care 52.6 45.3 49.1 45.3 41.1 43.2 
Charting 15.4 21.2 18.2 24.3 24.1 24.2 
Non-nursing 4.9 14.1 9.3 6.3 11.3 8.7 
Oral communication 9.3 6.7 8.1 10.4 8.2 9.3 
Obtaining supplies 8.8 7.1 8.0 7.5 7.6 -~ 7.6 
Reporting 4.2 1.9 3.1 2.9 3.4 3.1 
Other: 

Data review 2.1 1.1 1.6 0.8 1.3 1.1 
Drug scheduling 1.1 1.8 1.4 0.7 1.5 1.1 
Nursing care plan 0.6 0.6 0.6 0.4 1.4 0.8 
Transfer 1.0 0.2 0.6 1.4 0.1 0.9 
Total for other 4.8 3.7 4.2 3.3 4.3 3.9 

*7 a.m. to 7 p.m. 
t 7 p.m. to 7 a.m. 
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AVERAGE NUMBER OF PATIENfS IN THE 
THORACIC ICU DURING THE TWO PHASES 
OF THE WORK SAMPLING STUDY 

Table 3 

Phase 1 
Phase 2 
Difference:J: 

Day* 

10.93 
11.50 
+0.57 

Nightt 

12.21 
12.46 
+0.25 

Total 

11.57 
11.98 
+0.41 

Difference:j: 

+1.28 
+0.96 

*7 a.m. to 7 p.m. 
t 7 p.m. to 7 a.m. 
*None of these differences were statistically significant (Student's t-test). 

AVERAGE SCORE FOR PATIENT ACUITY 
moURSOFNURSINGCAREPERPATIEND 
DURING THE TWO PHASES OF THE WORK 
SAMPLING STUDY 

Table 4 

Day Night Total Difference 

Phase 1 
Phase 2 
Difference 

10.42 
8.94 

-1.48t 

9.34 
8.33 

-1.01 t 

9.88 
8.63 

-1.25t 

-1.08* 
-0.62 

* P < 0.05 by Student's t-test. 
t P < 0.01 by Student's t-test. 

both was calculated for the two 
phases of the study. 

The average number of pa
tients in the ICU during Phase 1 of 
the study was 11.57 (Table 3). The 
average acuity (hours of nursing 
care required per patient) per shift 
was 9.88 (Table 4), with an average 
of 7.90 nurses working each shift 
(Table 5). 

During Phase 2, patient care 
made up 43.2% of all nursing activ-
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ities (Table 2). The average num
ber of patients in the thoracic ICU 
was 11.98 (Table 3), with an aver
age acuity per shift of 8.63 hours 
per patient (Table 4). Patient acu
ity decreased from 8.94 hours per 
patient during the day to 8.33 
hours per patient at night (Table 
4), and the average number of 
nurses working on each shift was 
7.24 (Table 5). 

There were no significant dif-

ferences between the numbers of 
patients or between the numbers 
of nurses in the ICU in the day
time as compared with the night
time or in Phase 1 as compared 
with Phase 2. There were signifi
cant differences between the lev
els of patient acuity measured in 
Phase 1 and Phase 2 and in the 
daytime and nighttime in Phase 1 
(Table 4). 

Ratios of the proportion of 
time spent in direct patient care 
were calculated for night versus 
day and Phase 2 versus Phase 1 
(Table 6). These ratios were com
pared with corresponding ratios of 
patient acuity during the same pe
riods. Because there were no sig
nificant differences in the num
bers of nurses or the numbers of 
patients, ratios of time spent in 
direct patient care were not ad
justed for these factors. 

The largest differences be
tween the two phases of the work 
sampling study (before and after 
implementation of computer
based charting) were in the time 
spent in direct patient care and in 
the time spent charting. There 
was a 5.9% decrease (from 49.1% to 
43.2%, P < 0.001 by Student's t
test) in the total proportion of time 
spent in direct patient care from 
Phase 1 to Phase 2, and there were 
also decreases from day to night 
(from 52.6% to 45.3% in Phase 1 
and from 45.3% to 41.1 % in Phase 
2). There was a 6.0% increase 
(from 18.2% to 24.2%, P < 0.001) in 
the time spent charting in Phase 2 
as compared with Phase 1. 

DISCUSSION 
In both types of comparison 
(Phase 1 vs. Phase 2 and day vs. 
night), decreases i11 the proportion 
of time spent in dire-ct patient care 
were matched by corresponding 
decreases in patient acuity, a mea
sure of the severity of illness [11]. 
The patient acuity score consisted 
of a constant factor, for activities 
such as charting, reporting, 
rounds, oral communication, and 
changing intravenous tubing, and 
a nursing intervention factor, for 
other nursing activities. Although 
the acuity score is based in part on 
the number and type of nursing 
interventions in the patient care 
process, it was the best measure 
that we had available and we had 



no reason to doubt its accuracy as 
a measure of severity of illness. 
Ratios of the changes in patient 
care and the changes in patient 
acuity were nearly identical (0.88 
vs. 0.86, Table 6), and showed that 
time spent in patient care changed 
proportionately with the severity 
of illness as measured by patient 
acuity. Therefore, we suggest that 
the amount of time nurses spent in 
direct patient care was deter
mined by patients' needs, and was 
not influenced by the nature of the 
charting system in use (paper vs. 
computer-based). 

The nurses' highest priority 
was to meet the patients' needs for 
direct care. When those needs were 
high, less time was spent in other 
nursing activities, such as chart
ing. When there was less need for 
direct patient care, nurses used 
the extra time to chart, update 
plans for care and teaching, and 
perform other tasks. This could ac
count for the increased time spent 
in charting in Phase 2 of the study 
and for the increase between day 
and night (from 15.4% to 21.2%, 
P< 0.001 by Student's t -test) dur
ing Phase 1. 

A computer-based charting 
system should, by its nature, facili
tate the acquisition of data, re
mind nurses of information to 
chart, and make data readily 
available for review (on the termi
nal and as reports), communica
tion, and decision making. Studies 
have shown that the quality and 
contents of nursing care plans and 
charting are increased by comput
erization [6]. Despite these advan
tages, however, we have not ob
served any time savings as a re
sult of the computerized charting 
system. 

The lack of time savings may 
be due to several factors. First, the 
computer-based charting system 
is not yet comprehensive. For ex
ample, nurses are now required to 
chart patients' histories and as
sessments on paper. Work is under 
way to complete the computer
based charting system so that all 
patient charting can be done by 
computer. Second, nurses do not 
always make full use of the capa
bilities of the computer-based 
charting system. For example, 
they often chart the same informa
tion both manually and at the com-

AVERAGE NUMBER OF NURSES WORKING 
IN THE THORACIC ICU DURING THE TWO 
PHASES OF THE WORK-SAMPLING STUDY* 

Table 5 
Day Night Total Difference 

Phase 1 7.96 7.84 7.90 -0.12 
Phase 2 7.55 6.93 7.24 -0.62 
Difference -0.41 -0.91 -0.66 

*None of the differences were statistically significant. 

RATIOS OF THE CHANGE IN PATIENT 
ACUITY AND TIME SPENT IN DIRECT 
PATIENT CARE DURING THE NIGHT VERSUS 
DAY IN PHASES 1 AND 2 AND DURING 
PHASE 2 VERSUS PHASE 1 

Table 6 

Phase 1, night vs. day 
Phase 2, night vs. day 
Phase 2 vs. Phase 1 

puter. Third, even if the time re
quired to chart by computer is ac
tually less than that required to 
chart manually, the differences 
may be too small to be measured 
by the work sampling technique. It 
is also possible that the most im
portant benefits of computeriza
tion have already been realized 
with the implementation of such 
approaches as computer-based re
porting of laboratory results and 
automatic collection of vital signs. 

Patient Care 

0.86 
0.91 
0.88 

Acuity 

0.90 
0.93 
0.86 

Fourth, if a small amount of time 
is actually saved, it is easily spent 
on other activities, and the sav
ings do not necessarily result in an 
increase in time devoted to direct 
patient care. 

We believe that time-savings 
benefits from computer-based 
charting systems can be realized if 
the data entered by nurses are 
used to facilitate communication 
between nurses and physicians, if 
more complete and accurate re-
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THE NURSES' HIGHEST PRIORITY WAS TO 
MEET THE PATIENTS' NEEDS FOR DIRECT 
CARE. WHEN THERE WAS LESS NEED FOR 
DIRECT PATIENT CARE, NURSES USED THE 
EXTRA TIME TO CHART, UPDATE PLANS FOR 
CARE AND TEACHING, AND PERFORM 
OTHER TASKS. 

ports on patient status are gener
ated, and if nursing management 
practices are designed to make the 
best use of the capabilities of the 
computing system. Such benefits 
will not occur as an automatic ef
fect of a computer-based charting 
system but as a result of finding 
ways to improve patient care. Ap
propriate changes must be identi
fied and instituted, so that the po
tential benefits of the computing 
system to nurses, patients, and the 
hospital can be fully realized [12]. 

[We are indebted to Gabrielle 
Hammond, R.N., Marcel Davidson, 
M.S., and Dick McGuire, industrial 
engineer, for help in carrying out 
this study.] 

REFERENCES 
1. Gardner RM, West BJ, Pryor 
TA, et al. Computer-based ICU 
data acquisition as an aid to clini
cal decision-making. Crit Care Med 
1982; 10:823-30. 
2. Pryor TA. The HELP medical 
record system. MD Comput 1988; 
5(5):22-3. 
3. Bleich HL, Beckley RF, Horo
witz GL, et a l. Clinical computing 
in a teaching hospital. N Engl J 
Med 1985; 312:756-64. 
4. Bradshaw KE, Gardner RM, 
Clemmer TP, Orme JF, Thomas F, 
West BJ. Physician decision-mak
ing: evaluation of data used in a 
computerized ICU. Int J Clin 
Monit Comput 1984; 1:81-91. 
5. Bradshaw KE. Computerized 
alerting system warns of life
threatening events. In: Proceed
ings of the lOth Annual Sympo
sium on Computer Applications in 
Medical Care. Washington, D.C.: 
IEEE Computer Society Press, 
1986:403-10. 

280 M.D. COMPUTING 

6. Blaufass J. Promoting the nurs
ing process through computeriza
tion. In: Proceedings MEDINFO 
1986. Amsterdam: Elsevier, 1986: 
585-6. 
7. Tippett LCH. A snap-reading 
method of making time studies of 
machines and operations in fac
tories: a survey. J Textile Inst 
1935; 26:51-5. 
8. Abdella F, Levine E. Work sam
pling applied to the study of nurs
ing personnel. Nursing Res 1954; 
3:11-6. 
9. Tolbert SH, Pertuz AE. Study 
shows how computerization af
fects nursing activities in ICU. 
Hospitals 1977; 51:79-82, 84. 
10. Connor RJ. A work sampling 
study of variations in nursing 
work load. Hospitals 1961; 35:40-1, 
111. 
11. Silverman DG, Goldiner PL, 
Kaye BA, Howland WS, Turnbull 
AD. The therapeutic intervention 
scoring system: an appLcation t o 
acutely ill cancer patients. Crit 
Care Med 1975; 3:222-5. 
12. Todaro J . Quality care through 
benefits program. Computers in 
Health care 1988; 9(2):18-23. 

KAREN E. BRADSHAW, PH.D. 
Dr. Bradshaw is a research scien
tist at Latter Day Saints Hospital 
and a research associate in the De
partment of Medical "Informatics at 
the University of Utah inS alt Lake 
City. She received a B.S. in chemis
try and mathematics in 1977 and a 
Ph.D. in medical informatics in 
1988, both from the University of 
Utah. Her research interests in
clude computerized medical-deci
sion aids and alerting systems and 
evaluation of the effects of comput
ers in medicine. 

DEAN F. SITTIG, PH.D. 
Dr. Sittig is an assistant professor 
of anesthesiology at Yale School of 
Medicine and director of education 
and training for the medical infor
matics program. H e is currently 
interested in statistical processing 
of physiologic signals with a paral
lel computer. Dr. Sittig received a 
B.S. and an M.S . in bioengineering 
from P ennsylvania State Universi
ty. He received a Ph.D . in medical 
informatics from the University of 
Utah in 1988. His dissertation was 
on a computerized patient advice 
system that helped direct the care 
of patients with adult respiratory 
distress syndrome. 

REED M. GARDNER, PH.D. 
Dr. Gardner has a Ph.D. in bio
physics and bioengineering and a 
B.S. in electrical engineering. His 
primary interests are hospital in
formation systems, computerized 
medical decision making, comput
erized acquisition of data on inten
sive care and the nursing process, 
and standardization and comput
erization of data on pulmonary 
function. He has written 200 arti
cles published in the medical, com
puting, and engineering literature. 
Dr. Gardner is professor of medical 
informatics at the University of 
Utah and co-director of medical 
computing at Latter Day Saints 
Hospital. 

T. ALLAN PRYOR, PH.D. 
Dr. Pryor is a professor of medical 
informatics at the University of 
Utah in Salt Lake City, where he 
has taught for more than 20 years. 
He received an M.S. in mathemat
ics in 1965 and a Ph.D. in computer 
science in 1972. He was instrumen
tal in the development of the HELP 
medical record system. His re
search interests include medical 
databas es , expert systems, and 
networking and integration of clin
ical systems. 

MARGE BUDD, R.N., M.S. 
Marge Budd was acting director of 
critical care nursing at Latter Day 
Saints Hospital when computer
based nurse charting was imple
mented in 1986. She served as di
rector of nursing at the hospital 
until August 1988. Ms. Budd now 
lives in Atlanta, Georgia. 


