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Abstract

Background: The number of outpatients visiting large university teaching hospitals has
increased drastically with the introduction of a nationwide health care insurance in 1989 and the
improvement of the sodio-economic status of the population. This resulted in long waiting times for
services, particularly prescribed drugs, which have been patients' chief complaints. Hospitals have tred to
solve the problem with limited success because their approach lacked comprehansive research. The
objective of this study is to investigate assodations between waiting imes and variables defining a total
work system.

Methods: Data for the outpatient pharmacy department in a tertiary care university teaching
hospital located in Seoul was analyzed to achieve the study objective. Assodiations of phartnacy system
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variables -- work load, work force, pharmacdist work schedule, machine problems, and inventory control
-- with mean and 99th percentile of waiting times were examined by the hierarchical stepwise regression
method. Day was a unit of the analyses.

Results: The regression models explained 65.8% of variance in the mean waiting time and
61.34% in the 99th percentile of waiting times. The break-down of the printer for drug envelops,
Automatic Tablet Counters (ATCs), and main computer system lasted longer than 30 minutes increased
O-minutesy espectxvdy and the 99th percentile for 14.8

the mean for 7.7 minutes, 4.5 minutesyandr
minutes, 9.0 minutes, and 15.7 minut
that there were significant differefl
three years, one to three yearsi
pharmacists at job assignmen
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Figure 1. Conceptual framework for the study design
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Table 1 Operational definition of dependent and independent variables

Waiting time
MNDUR  mean per patient waiting fime during a day in minutes
MXDUR 99t percentile of per patfent waiting time during a day in minutes

Work load
SLiP number of slips prescribed duting a day
LOAD number of itera-days prescribed during a day
Pharmadist
Pi1 number of non-inspection pharmacists with expetience less than three months
Pi2 number of non-inspection pharmacists with experience three to six months
P13 number of non-inspection pharmacists with experience more than six months
P2i number of inspection phatmacists with experience less than one year
P22 number of inspection pharmadists with experience one to two years
P23 number of inspection pharmadists with expetience two to three years
P24 number of inspection pharmadists with experience more than three years
P3 number of work hours by pharmadists assigned 1o jobs other than outpaﬁent phannacy
P4 number of work hours by part-time pharmadsts
Machine
ATC 1 for days after the installation of two additional ATCs, O otherwise
SPD 1 for days after the per minute packaging speed of ATCs was upgraded from 35 to 50, 0
otherwise
Break-down of machines
COM1 1 for days when the main computer system was down and restored within 30 minutes, §
otheriwise
COM2 1 for days when the main computer system was down and the state lasted more than 30
minutes, O otherwise
PRT 1 for days when the printer for drug envelops was down, 0 otherwise
CHUTE 1 for days when the air chuter for prescription delivery was down, O otherwise
BAR 1 for days when the bar code syster was down, O otherwise
AGY 1 for days when the AGV was down, O otherwise
ASRS 1 for days when the ASRS was down, 0 otherwise
ATC1 1 for days when one ATC was down, 0 otherwise
ATC2 1 for days when two ATCs were down, O otherwise
ATC3 1 for days when three ATCs were down, O otherwise
HALFA 1 for days when one or more manual packaging machines were down, 0 otherwise
Day of week
DAY1 1 for Mondays, 0 otherwise
DAYZ 1 for Tuesdays, 0 otherwise
DAY3 1 for Wednesdays, O otherwise
DAV4 1 for Thursdays, O otherwise
DAYS 1 for Fridays, 0 otherwise
Week of Month

WEEK1 1 for days in the first week of a month, 0 otherwise
WEEK2 1 for days in the second week of a month, 0 otherwise
WEEK3 1 for days in the third week of a month, 0 otherwise
WEEK4 1 for days in the fourth week of a month, O otherwise

Holiday
HOLD 1 for two days before and four days after Choosuk and Ludar Calendar New Year holidays
and for one day before and after other holidays, O otherwise
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Table 2 Correlations among independent variables significatnt at o.=.01
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Table 3 Hierarchy among independent variables

Hierarchy Variable group
i Machine Problem
2 Work Load, Pharmadist, Machine
3 Day of Week, Week of Month,
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Table 4 Descriptive statistics of dependent and independent variables (N=279)

i

NMDUR 36.29445 12.87675 11.36038 77.27768
MXDUR 82.403%4 27.16748 30.56667 157.65000
SUP 1163 338.35064 357.00000 1680
LOAD 65594 ' 21922 15072 99801
P11 2.51254 2.55386 0 7.00000
P12 1.92115 2.24751 0 6.00000
P13 0.69534 0.94660 0 3.00000
P21 0.64158 0.99307 0 4.00000
P22 3.82079 1.16458 0 7.00000
P23 2.29032 ' 1.07871 0 4.00000
P24 3.37993 0.95911 0 6.00000
P3 7.86201 4.49037 0 22.00000
P4 6.66667 6.47533 0 17.50000 .
ATC 0.82796 0.37810 0 1.00000
SPD 0.43728 0.49694 0 1.00000
HOLID 0.07885 0.26999 0 1.00000
DAY1 0.16487 0.37173 0 1.00000
DAY2 0.17563 0.38119 0 1.00000
DAY3 0.15771 0.36512 0 1.00000
DAY4 0.16129 0.36846 0 1.00000
DAY5 0.16846 0.37495 0 1.00000
WEEK1 0.17921 . 0.38422 0 1.00000
WEEK2 0.20430 0.40391 0 1.00000
WEEK3 0.23297 0.42349 0 1.00000
WEEK4 0.25080 0.43431 0 1.00000
AGV 001434 0.11909 0 1.00000
ASRS 0.16846 0.37495 0 1.00000
ATC1 0.25090 0.43431 0 1.00000
RIC2 0.03584 0.18623 0 1.00000
ATC3 0.01434 0.11909 0 1.00000
BAR 0.03226 0.17700 0 1.00000
COM1 0.02867 0.16719 0 1.06000
COM2 0.04659 0.21115 0 1.00000
HALFA 0.07168 0.25843 0 1.00000
PRT 0.11470 0.31923 0 1.00000,
CHUTE 0.01434 0.11909 0 1.00000
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Table 5 Results from hierarchical stepwise regression analyses

Resquare 6583 56134
. COM2 7.0279 (0498) 15.7028 (.0385)
PRT 7.7054 (0012) 14.7778 (.0033)
AIC1 44830 (0106) 9.0027 (0153)
SUP -0.0152 (.0081)
LOAD 0.0007 (0001) 0.0010 (.0001)
Pi1 0.9017 (0001)
P13 4.7598 (.0022)
P21 3.3090 (0174)
P24 -1.6251 (.0082) -4.9092 (0008)
P3 -0.6300 (.0002) -0.8451 (.0260)
P4 -0.2968 (.0157) -0.8299 (.0035)
ATC -45918 (.0135) -12.8886 (.0026)
SPD 7.1233 (.0001) -13.1592 (.0013)
DAV1 31.0633 (.0001)
DAY2 37.7443 (.0001)
DAY3 19,5155 (.0001)
DAV4 39,5103 (0001)
DAYS 3.0326 (0165) 32,5913 (0001)
WEEK3 -2.2597 (.0433) :
HOLID 4.9223 (0052) 14.2748 (0045)

() p-value for t-statistics testing Ho:fh = 0
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