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of, 375-376; M/M/1, 376-381; M/M/2, 381; M/
M/3, 374, 381, 383fig; M/M/5/15, 374; M/M/s>1,
381, 385¢; typical infinite-source, 375-382fig

Queuing system: capacity analysis and costs of,
382-385; diabetes information booth, 382fig,
383fig, 385¢; number of servers and, 369; patient
balking at, 373-374; patient reneging, 373-374;
performance measures of, 375; population source
characteristic of, 368; queue characteristics of,
373-374; service patterns and, 373fig; single-line and
multi-line, 369fig, 370fig; steady state assumption of,
375. See also Arrival patterns; Health care services;
Patients; Servers; Waiting lines

Queuing theory, 365, 399

Radiation oncology clinic: AON network diagram
for, 334fig; calculation of expected time/standard
deviations on each path of, 3421, Excel CPM
version of setup and solution to, 338fig; Excel setup
and solution to probabilistic, 345fig; Gantt chart
for launching new, 331e; path lengths for, 335¢;
probabilistic time estimates for, 3417

Random numbers: generated using Excel, 401fig;
Monte Carlo simulation and look-up, 400,

402; Poisson probabilities for arrivals and
corresponding, 402¢

Random variation, 296-297fig

Range charts, 298, 304-309

Rasmussen, S. R., 193

Redinius, D. L., 295

Reengineering: human resources management role
in, 123; improving performance by, 121-123; work
design and, 124fig; worker compensation issue and,
153, 155; work measurement using time standards
for, 127-135; work measurement using work
sampling for, 135-147fig; work simplification for,
147-153fig, 154fig

Remington Rand Corporation, 332

Resource allocation: integer linear programming,
250, 253-258; linear programming (LP) used for,
237-258; maximization models of, 239-249fig;

minimization models of, 249-250fig, 251fig—
252fig. See also Staff scheduling

Richmond Metropolitan Area blood banks: interaction
with selected hospitals, 96¢; locations of, 97fig

Richmond Metropolitan Area Hospitals: list of
selected, 95¢; map of, 94fig; selected hospitals and
their blood bank interaction, 96¢

Risk (or uncertainty): decision making strategies
under, 54-55; decision making under, 61-62;
description of, 54; Type I error, 298; Type II error,
298

ROP (reorder point), 282-284

Rose, M. B., 201

Run-based pattern tests, 309-312

Safety stock, 284

Sanders, T., 269

Scatter diagram, 317

Scheduling. See Staff scheduling

Schering-Plough, 265

Schultz, B., 295, 296

Seasonal variations, 33

Seiford, L. M., 227

selection of Solution Reports, 245fig

Sensitivity Reports: example of Excel, 247fig;
graphic explanation of sensitivity analysis, 249fig;
minimization problem, 252fig

Sensitizing rules for control charts, 312-313

Servers: definition of, 366; queuing systems and
number of, 369. See also Queuing system

Service mix productivity adjustments, 216-218

Service patterns, 373

SES (single exponential smoothing), 20-22

SEST (single exponential smoothing with trend),
31-33fig

Sharon, A. T., 201

Sheehan, P. E., 270

Shewhart, W., 2

Shortage costs (inventory), 274

Shukla, R. K., 165, 179, 212, 214, 216

Simplex method, 242

Simulation: description of, 395; Excel-based
simulated arrivals, 406fig, 407fig; Monte Carlo
simulation method of, 398—406; performance
measures and managerial decisions, 406-407fig;
process of, 395-398; for public clinic, 396¢-398

Sinclair, V. G., 230

Single-line health care systems, 369

Six Sigma program, 293, 295-296

Skill mix productivity adjustments, 212-214

Skinner, W., 229, 230

SKUs (stock keeping units), 267, 271



Sleven, M., 179

SLP (systematic layout planning), 105

Socio-technical school approach, 127fig

Stack, R. T., 81, 82

Staffing decisions: challenges related to, 162-163;
FTEs (full time equivalents) component of, 171-179,
187; three components of any, 164; workload
management and, 162-182; workload standards
and their influence on staffing levels, 163—-164

Staff scheduling: assessment of scheduling
alternatives, 201; comparing eight- and ten-hour
shifts, 189fig; computerized scheduling systems
for, 194-195; cyclical, 191-193; estimation of
procedure times for, 201-202; flexible, 193-194;
implementation of new work system for, 195-196;
overview of, 187—189; pattern of alternating
eight- and twelve-hour shifts, 190fig; studies of
shift patterns, 189—191; surgical suite resource,
196-201. See also Resource allocation

Staff utilization, 163

Stahl, R., 295, 296

Standardized cost of labor, 214-216

Standards for Nursing Care of the Critically Il1, 179

Standards for Obstetric, Gynecological, and Neonatal
Nursing, 179

Steady state assumption, 375

Stevenson, W. J., 3, 54, 83, 104, 128, 135, 231, 272,
273,274,292, 293, 294, 311, 314, 327, 329

Stockless inventory: advantages and disadvantages of,
269-270; JIT (just-in-time) delivery and, 269

Stopwatch time studies, 128

Sub-optimization phenomenon, 54

Suppliers/manufacturers, 265

Supply chain. See Health care supply chain

Surgical suite resource scheduling: assessing of
different alternatives to, 201; block approach to,
197-198, 199¢-200¢; dynamic block approach
to, 198; FC/FS (first come/first served) approach
to, 197; goals of, 197; issues related to, 196; LCF
(longest case first) approach to, 198; multiple room
system of, 201; SCF (shortest case first) approach
to, 198; top down/bottom up approach to, 198

Taylor, E. W, 2, 125

Technical efficiency, 225-226fig
Technology. See Information technology (IT)
Templates. See Excel templates

3M, 265

Time-series approach, 14

Tone, K., 227

Top down/bottom up scheduling, 198, 201
TQM (total quality management): improving
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performance through, 3, 122; quality control
through, 292, 293-294

Traub, R. D., 196, 197, 201

Type I error, 298

Type II error, 298

Uncertainty (or risk): decision making strategies
under, 54-55; decision making under, 61-62;
description of, 54; Type I error, 299; Type II error,
298

Underutilization, 291

Uniform Code Council (UCC), 273

UPC (Universal Product Code), 273

U.S. Department of Labor, 4, 6,

U.S. Food and Drug Administration (FDA), 273

Variables: detecting anomalies among, 304-309;
using mean and range charts for, 304-309

Velianoff, G., 190

Virginia Atlas of Community Health, 82

Waiting costs, 367

Waiting lines: number and capacity of servers at, 369;
patient balking at, 374; patient reneging queue or,
374; queue phenomenon and analysis of, 366fig;
queuing conceptualization of flu inoculation,
368fig; queuing theory on, 365. See also Arrival
patterns; Patients; Queuing system

Walker, E. K., 164

Warner, M. D., 194

Wheeler, J., 106

Wholesalers, 265-266

WMA (weighted moving average), 19-20fig

Work design: description of, 124; job design
component of, 125-127; socio-technical school
approach to, 127fig; systems perspective on, 124fig

Worker compensation, 153, 155

Workload management: Average Census for
medical/surgical floor, 169¢; Daily Census for
medical/surgical floor, 1687, development of
internal workload standards, 170-179; establishing
workload standards, 163—164¢; external work
standards and their adjustments for, 179-181;
GRASP system for, 166; illustrated process of,
162-163fig; NPAQ system for, 166-167, 170;
patient acuity systems and, 163—-166; productivity
and, 181-182; three components of, 162

Workload stability index (WSI), 179

Workload standards: adjustments of external,
179-181; coverage factor for, 176-178, 190;



438 Index

Workload standards: adjustments of external
(continued)
determination of FTEs for nurse staffing, 175-176;
development of internal, 170-179; examples
of, 164t; influence on staffing levels, 163-167,
170; reallocation through daily adjustments for,
178-179; tolerance ranges of, 180fig; utilization of
FTEs for internal, 171-175

‘Work measurement using time standards: allowance
percentages for varying working conditions, 131¢;
determination of number of cycles (sample size),
128-132; observed/normal time calculations for
nursing units, 134¢; observed times/performance

ratings for nursing units, 133¢; overview of, 127-128;

standard elemental times and predetermined
standards, 132—135; stopwatch time studies, 128

Work measurement using work sampling: abridged
patient care tasks in nursing unit, 136¢; data
collection form for nursing unit, 1377; determination
of sample size, 138-139, 140; development of
random observation schedule, 140-144fig; overview
of, 135-136, 138; random number generator
formula used for, 141¢; random observation schedule
using Excel, 145-147fig; training observers, 138

Work simplification: flow process chart, 152fig, 153fig
overview of, 147-148; work distribution chart,
148-152fig

Wyeth, 265

Zimmer, 265
Zone tests, 312, 313fig



