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CH APT ER I 

INT RODUCTIO N 

The channel through which hospitals work to deliver 

health care services is very uni que. The final consumer, 

the patient, has in most cases no control over what type of 

treatment to buy a nd at what price. It is the decision of 

his doctor as to what medical t ests are t o be made and what 

treatment procedures are to be followed. Also while t he 

delivery of he a lth care services to consumers i s direct, the 

payment system for these services involves intermediaries 

such as the Federal government, state and l ocal gover nments, 

and privat e , commercial insurance companies. In the past, 

this third-p a rty p a yment system alon g with the unique 

supply-demand relationship has c reated a ·1ack of incentive 

for cost-containment on the par t of hospitals in the past. 

Total health care expen d itu r es i n the last 18 years 

have increased over 880% from $41 billion i n 196 5 to over 

$362 billion in 198j and is exp ected to be over $1 trillion 

by 1993. 1 I nfl a tion a long with full reimbursement and third 

party payments 

1Herma n B. Sa ffl as , He a l th Ca re Analyst , Feb . 1983 , p. 
H 1 3. 
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are the major reasons behi nd t hese soaring health care 

costs. Alt hough these c os t s increased at a fa ster pace than 

inflation, part of the inc r ease can be attri buted to the 

high inflation of t he late 196 0 's a nd 1970 ' s. Curre nt ly 

that is no longer true. Wh ile inflation · has slowed t o 4% , 

healt h care costs continue to increase at a double di git 

pace. 

The need for fundamental re f orm in t he health c a r e 

system was recognized by th e Fe deral government. If some 

changes were not implemented it wa s determined that the 

Medicare Hospital Insurance Trus t Fund would run out by the 

year 1990. Hence, a new program was passed by Congress 

which took effect in October 1983. This program, called t he 

"prospective-payment system" (p ps), replaces the prev ious 

reimbursement program whic h was based solely on hospi ta l 

cost s . The pp s progr am is ba sed on pu t tin g a l l prosp ect iv e 

medical treatments into one of 46 8 Diagnostic-Related Groups 

(DRG's), where a predetermined f ee has been set for an y 

tr e atment fallin g under th a t group. Therefore, a f lat fe e 

will be paid to hospitals regardless of their costs. In 

addition, hospitals would have no legal re course as t o the 

ad equacy of the reimbursement amount in a ny DRG c a tegor y. 

Howev e r, th e y ca n c h a llen ge the c l a ssi f i ca t i on of a 

particular patient under one DRG rather t han another. 

The free reign hospit a ls had with the cost-based s ystem 

has bee n replaced with a fi xe d-p a yme nt s yst em. Th us, if a 

hospital's costs exceed the flat payment the loss will be 
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absorbed by the hospital; if costs are l e ss than the payment 

the ho s pital will make a profit. 

The new payment system has turned the hospital industry 

upside down and forc ed all hospitals to reevaluate t hei r 

operations in order to insure survival. The Stillwater 

Medical Center is currently involved in such reevalu a tions. 

They have been monitoring their staffing and patient loads 

for the past two years and for ec asting their nursing needs 

for a little over a year. These activities are ai~ed at 

helping control the costs of the hospital a nd at givin g t hem 

a better idea of what their environment is. 



CHAPTER II 

OBJECTIVES 

This research project aims to provide a descriptive 

pro f ile of the staffing and patient loads experienc ed by the 

Stillwater Medical Center during 1982 and 1983 by: 

1. De t ermining means for patient loads, forecasted 

st a f f ing needs, actual staffing, registered nurses 

(R N' s ) on duty, and licensed pract i cal nurses 

(LPN's) on duty by year, month, week, day of t he 

week, unit, and shift. 

2. Determining if there are any trends in the data. 

3, Determining if t h ere are differences between th e 

units in the hospital. 

4 



CHAPTER III 

METHODOLOGY 

Backgroun d 

The Still water Medical Center is a 145 bed hospital 

consisting of ten different units. Th ese units are: Unit 

2, Maternity; Unit 3, Cardiovascular/Pediatrics; Unit 4, 

Out pa tient Surgery; Unit 5, Broken Bones; Unit 10, Labor and 

Del i very; Unit 11, Nursery; Unit 12, Intensive Care; Unit 

13, Psychiatric; Unit 14, Emergency Room (E.R.); and Unit 

15, Birthing. For each unit the num ber of nurses that will 

be needed for each shift' each day is estimated or for ec a st 

each day. 

Once the forecasted nursing needs are determined it 

becomes the job of the nurisng supervisor to use the 

forecast, to control actual staffing levels. Theoretically 

the actual and forecasted staffing l e vels should be the same 

but since the forecast is not limited to whole numbers this 

is not true. 

Research Design 

This research project is a descriptive study. In past 

years Stillwater Medical Center has been collecting data on 

its patient loads and staffin g , but this da ta has been in a 

5 



data base for only the last two year s . In this time f ew 

studies have bee n done to r e ally a nalyze t he data a nd what 

can be done wi th it. Fo r this re aos n a descriptive study 

was chosen to make an an a lysis of the data and provide a 

baseline for future research. 

Data Collection Method 

6 

For this study primary data was collected by the 

Stillwater Medical Center during the years 1982 and 1983. 

Samples of the forms used for collecting the data are in th e 

Appendix. Using form A a census was obta i ned every day for 

shift one on each unit. From these censuses the patient 

load s and actual nurs i ng st a ff level s were obtained. 

Determining the forecast of nurses need was not nearly 

as straightforward. First nurses use form B to de termine 

each patients acuity level which gives an indication a s to 

how much care a patient needs. The lower the level the less 

care a patient needs. The nurse rate s the patient in each 

of the categories on form B suc h a s ambulation, bath/ 

hygiene, etc. and records the results on form C. For 

example if the patient is to have com plete bed rest they 

would receive a scQre of 6 in the ambulation category. Then 

the scores from each category are total ed to obtain the 

Total Relative Patient Value or Total Points on form C. 

After totals are obtajned each pa tient is assigned to 

an acuity level a cc ording to the range their total points 

falls into on form C. Then the numb e r o f pa tients in ea ch 



acuity level is totaled under Today's Acu it y on form C. 

Form D is then us e d to calculate the number of nurses 

neede d . For example if there were three patients that had 

an acuity level of III then 1 .0 nurses wou l d be needed on 

shift one to care for them. These nursing needs are then 

totaled and entered on form E under the 7-3 nee ds colu mn. 

This is how forecast nursing needs are determined for shift 

one. Shift two and three needs are then determined by 

multiplying shift one needs by 88 and 58 % respectively. 

These percentages were determined by a 19 8 1 time study 

conducted by the hospital during a one week period. 

7 



CHAPTER I V 

LI MITATIO NS 

As with any study there are certain limitations on this 

research project. One of them is that the data conta i ns 

only two years of observations. Therefore makin g generali

zations about events outside th ese two years should be done 

with caution. 

Another problem is that the foreca s t of nurses needed 

does not always come out to a whole number. Thus when the 

forecast calls for j.5 nurse s the administration must 

determine whether to use three or four nurses which causes 

under or over st a ffing. Therefore, the hospital will not be 

as efficient as it should be. 

Also the data does no t gi ve any idea as to how much 

activity the nurses are actually engaged in. We can only 

deter mine how well t he forecast is compared to the actual 

number of nurses used. 

8 



CHAPT ER V 

FINDI NGS 

Yearly Averages 

When examining any situation it is usua lly better to 

look a t the broad picture first in order to further define 

areas that might want to be looked at in more detail. I t 

was wi th that thought in mind that the yearly averages were 

comput e d first. These averages are computed fr om data with 

observations every day on every unit for all three shifts. 

It should be noted that in 1983, the Birt hing Room, unit 15 

was established. Therefore in order to make accurate com

parisons between the averages for 1982 and 1983, disc ussions 

will be confined to the averages for 1983 that exclude unit 

15. The 1983 averages with unit 15 are shown for 

comparison. Also the number of RN's and LP N's on duty have 

been combined into one variable (Actual Nurses); therefore 

they are shown, but the discussion will be confined to their 

sum (Actual Nurses). 

The average for tot a l patients shown in Table I 

indicates that the 1983 average is 20 % less than that of 

1982, whereas the average number of nurses on duty in 1983 

was virtually unchanged. Note the nurse f orecast only 

reflects units 2 - 5 and cannot be accurately compared to 

9 



TABLE I 

AVERAG E DAILY UNIT PATI ENT LOAD AND NURSING 
STAFF, STILLWATER MEDICAL CENTER, 

1982 AND 198 3 

1982 198311 1983 

Patients 13 . 345 11 .476 10.641 

Nurses Forecast * 3.555 3.555 

Actual Nurses 1 . 855 1 . 857 1 . 7 30 

RN's 1 . 214 1. 25 8 1 . 1 75 

LP N's 0.641 0.599 0.555 

*missing data 
#data doesn't inclu de unit 1 5 

Note: Forecasting nursing requirements started in 
1983 and inc ludes only units 2, 3 , 4 and 5. 

10 



the actual nurse s on du t y here because t he actual averages 

are. for all units in the hospital. 

Mont hly Ave ra ges 

1 1 

The monthly averages were computed in order t o look at 

the data in more detai l. These averages for 1982 and 1983 

(see Table II) further support the decline in patients from 

1982 to 1983 as each month except for August has dec l ined 

f rom its 1982 average . Also the average patient load 

declines steadily from April th roug h July for both years. 

For 1983 we can see that the average number of nurses 

actually on duty is quite similar to the monthly averages 

for 1982. 

Day of the Week 

When the data for the two years is looked at by day of 

the week (see Table III) several interesting trends are 

apparent. From the 1982 data we can see that the avera ge 

number of patients is at its lowest level on Sundays. It 

then begins a steady climb until it r eaches i t s peak of 

13.999 on Wednesdays, after which it declines steadily 

through Sunday. The average number of nur s es actually on 

duty follows the same path with highs on Wednesdays a nd lows 

on Sundays during 1982. 

In 19 8 3 the average patient load and the average number 

of nurses actually on duty s how the s ame trend as 1982 with 

only slight differences. The avera ge patient load for 19 8j 



TABLE II 

AVERAGE DAILY UN IT PATIE NT LOAD AND NURSI NG STAFF, 
STILLWATER MEDICAL CENTER , 1982 AND 

1983, J ANUARY -DECEMBE R 

Year Month 

1982 January 
February 
March 
April 
May 
June 
July 
August 
September 
October 
Nov e mber 
December 

II 1 9 8 3 J a n u a r y 
February 
March 
April 
May 
June 
July 
August 
September 
October 
Nov e mber 
December 

1983 Janu a ry 
February 
March 
April 
May 
June 
July 
Au gust 
September 
October 
November 
December 

Patients 

13.364 
15.288 
14.151 
14.158 
13.832 
13.247 
12.400 
11.569 
12.659 
13.816 
13.933 
12 .060 
12·.152 
12.327 
12.576 
11.432 
11. 050 
10.596 
10.909 
11.76 8 
12.165 
10.931 
12 .065 
9.830 

12 .15 2 
12 . 327 
12.572 
10.763 
9.998 
9.540 
9.827 

10.610 
10.962 
9.858 

10.867 
8 .857 

*missi ng data 

Nurses 
Forecast 

* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 

4.323 
4.436 
4.576 

* 
3.55 3 
3 . 162 
3. 248 
2.795 
2.934 
3.298 
4. 214 
2.646 
4. 323 
4.43 6 
4.576 

* 
3 .55 3 
3. 16 2 
3.248 
2.795 
2 . 934 
3.298 
4.214 
2 . 646 

#d a t a does n ' t includ e un it 15 

Actual 
l~u r ses 

1. 858 
1 . 929 
1 . 868 
1 . 77 3 
1. 773 
1 • 7 39 
1. 768 
1. 733 
1. 952 
1 • 9 28 
2.035 
1 . 909 
1 . 971 
1 . 984 
1 • 9 9 1 
1. 879 
1 . 802 
1 . 7 90 
1 • '152 
1 . 821 
1 . 8 5-2 
1 . 807 
1 . 875 
1 . 773 
1 • 97 1 
1 . 984 
1. 991 
1 . 776 
1 • 648 
1 . 614 
1 • 585 
1 . 65 7 
1 . 68 0 
1 • 64 7 
1 • 696 
1 . 606 

RN's 

1 . 21 4 
1 . 219 
1. 278 
1 . 192 
1 . 1 50 
1 . 107 
1 . 1 77 
1 . 150 
1. 242 
1 . 251 
1 • 306 
1 . 284 
1 • 328 
1 • 303 
1 • 295 
1 . 242 
1. 227 
1 . 22 1 
1 . 2 1 2 
1. 252 
1 • 236 
1 • 235 
1 . 301 
1 . 250 
1 . 328 
1 • 303 
1 . 295 
1 • 1 77 
1 . 1 29 
1 . 1 03 
1 . 099 
1 . 145 
1 • 1 25 
1 . 132 
1. 179 
1 . 1 35 

LPN's 

0.644 
0.709 
0.591 
0.58 1 
0.624 
0.632 
0.591 
0.583 
0.709 
0. 6'78 
0.729 
0 . 625 
0.643 
0.681 
0.695 
0.637 
0.575 
0.5 68 
0.540 
0.568 
0.616 
0.573 
0 . 57 4 
0.523 
0 . 643 
0 . 68 1 
0.695 
0.599 
0 .51 9 
0.51 2 
0.486 
0 . 5 11 
U.555 
0.5 15 
0.517 
0 .471 

Note : Forecasting nursing requirements st a rted in 
198S a nd inc lu d e s only unit s 2 , 3 , 4 and 5 . 
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TABLE I I I 

AVERAGE DA ILY UNI T PATIENT LOAD AND NURSI NG STAFF, 
STILLWATE R ME DICAL CENTER, 1982 AND 

1983, SUNDA Y-SATURD AY 

Year Day 

1982 Sunday 
Monday 
Tuesday 
Wednesday 
Thursday 
Friday 
Saturday 

1 9 8 311 S u n d a y 
Monday 
Tues day 
Wednesday 
Thursday 
Friday 
Saturday 

1983 Sunday 
Monday 
Tuesday 
Wednesday 
Thursday 
Friday 
Saturday 

Patients 

12.324 
12 . 926 
13. 878 
13.999 
13.911 
13.578 
12.788 

10.291 
11 . 1 45 
12.091 
12.313 
12. 184 
11. 630 
10.697 

9.547 ' 
10 . 327 
11 .215 
11 . 42 3 
11 . 283 
10.787 
9.917 

*missing data 

Nurses 
Forecast 

* 
* 
* 
* 
* 
* 
* 

2.945 
3.431 
3.608 
4.040 
3.890 
3 . 595 
3.3 80 

2.945 
3.431 
3.608 
4.040 
3.890 
3.595 
3.380 

#data doesn't include unit 15 

Actual 
Nurses 

1 . 596 
1 . 9 11 
1. 997 
2. 132 
1 . 959 
1. 832 
1 . 5 5 9 

1 • 57 3 
1 • 885 
2.030 
2. 127 
1 • 988 
1 . 8 31 
1 . 573 

1 • 46 9 
1 . 75 3 
1 . 891 
1 • 98 3 
1 . 847 
1 . 706 
1 . 467 

RN's 

1 . 046 
1 . 232 
1 . 309 
1 • 375 
1 . 309 
1 . 20 4 
1 • 02 3 . 

1 • 063 
1 . 292 
1 . 375 
1 • 4 3 O 
1 . 31 9 
1 • 283 
1. 049 

0.996 
1 . 204 
1 • 284 
1 . 338 
1. 228 
1 . 19 8 
0.981 

LPN' s 

0.550 
O. 6 '( 8 
0 . 688 
0.756 
0.650 
0.628 
0.535 

0.510 
0.593 
0.6 55 
0.6 96 
0.6 69 
0.5 48 
0.524 

0.473 
0.549 
0.607 
0.645 
0.619 
0.508 
0.4 85 

Note: Forecasting nursing requirements started in 
1983 and includ es only units 2, 3, 4 and 5. 
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by day of the week was always about 2.9 patients less than 

in 1983 and the average actua l nurse count was alw ays a bout 

the same as the 1982 average . Also the 1983 average actual 

nurse count shows a low on Sa turdays and Sundays of 1 . 573 . 

The forecast of nurses needed in 1983 also exhibits the 

low Sundays, high Wednesday trend. Notice these averages 

are for units two, three, four, and five, and are twice the 

number of actual nurses on duty on avera ge for the entire 

hospital. 

Unit Averages 

The best way to eliminate the distortion in the 

averages and st i ll keep a broad perspective is to look at 

the unit averages. In Table IV the unit averages have been 

calculated and give us a different view of t he data. 

As the average patient load for both ye a rs changes on 

units two t h rough fiv e so does t h e average actual numbe r of 

nurses on duty for those un its. But for the other units of 

the ho s pital this does not hold, an increa s e or decre ase in 

patient load does not mean a corresponding increase or 

decrease in actual nurses on duty. For example when the 

average patient load is fr om 15.629 on unit two to 31.57 on 

unit three the aver a ge number of nurses actual l y on duty 

rises correspondingly from 1.980 to 4.475. But when the 

average pat ie nt load rises on unit 10 , on unit 11 the 

aver a ge num be r of nurses actually on duty f alls. This is 

r e asonable gi ven unit 10 is Labor and Delivery. 



Year 

198 2 

1983 

Note : 

TA BLE IV 

AVERAGE DAILY PATIENT LOAD AND NURSING STAFF, 
STILLWATER MEDICAL CENTER , UNI TS 2-15 , 

1982 AN D 1983 

Nurse s Actual 
Unit Pa ti e nts Forecas t Nurses RN's 

2 17. 668 * 2. 147 1 . 2 1 1 
3 33.084 * 4.506 2 . 5 2 '( 
4 3. 441 * 0 .2 89 0. 1 37 
5 28 . 211 * 3 .64 2 1. 922 
10 1 . 3 3 3 * 1 . 3 79 1. 36 1 
1 1 8 . 767 * 1 . 072 0 .5 45 
12 2 .5 71 * 1 . 293 1 . 293 
1 3 8.05 2 * 1. 202 0. 778 
14 12.5 02 * 1 .1 56 1 . 148 
15 * * * * 
2 15. 629 3 .462 1 . 980 1. 269 
3 31 .5 76 3.226 4.4 75 2 . 672 
4 O. 190 2 . 787 0 . 034 0.0 15 
5 25.9 67 4 .7 47 3 .656 1 . 89 6 
10 1 . 164 * 1 . 44 8 1 . 4 44 
1 1 7. 66 4 * 1 . 05 1 0.4 82 
12 2. 27 5 * 1 . 5 113 1 . 38 0 
13 6 . 78 1 * 1 . 182 0 .7 99 
14 12 . 048 * 1 . 36 9 1 . 367 
15 0 . 130 * 0 . 1 30 0 . 130 

*mi ssing dat a 

Uni t 1 5 wa sn' t esta bli sh ed unt i l Ap r il 1983 . 

1 5 

LPN 's 

0 . 937 
1 . 97 9 
0 . 1 51 
1 . 7 20 
0 . 0 18 
0 . 52 7 
0 . 000 
0 .4 24 
0 . 008 

* 
O. 7 11 
1. 802 
0 . 020 
1 . 7 6 1 
0 . 004 
0 .5 70 
0 . 138 
0 . 383 
0 .0 02 
0 . 000 
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An important point brou ght out by th ese averages is 

that on units two through five in 198 j th e average foreca st 

of nurses needed and the actual number on duty are quite 

different. The fore c ast for un its two , f our and five is 

considerably higher than the actual and the forecast on unit 

three is lower than the actual. 

Shift Average s 

Ave rages for each shift a re presented in Ta bl e V and 

reveal yet another way of analyzing patien t and staffing 

loads. In 1982 the average patient lo a d wa s its greatest on 

shift one (7 a.m. - 3 p.m.) the n declined only sli ghtl y 

during shift two (3 p.m. - 11 p.m.) and finall y reached its 

low during the third shift (11 p.m. - 7 a.m.). The actual 

nurs e s on duty followed the same trend with a larger decline 

on second shift from the first. 

For 1983 the average patient load, . nur se s forecast, and 

actual nurses on duty had the same pattern as in 1982. 

Shift one had the highest aver ag es wit h shifts two and three 

following respectively. The av e rage pat ien t load for 19 83 

however was about 1.8 patients below 198 2 averages on ev e ry 

shift. The ac tual number of nurse s on duty for 1983 was 

also below 198 2 on the aver a ge except f or shift one which 

remained the same at 2.202 nurses. 

Unit Ana l ysis 

In order to gain a better understanding of the patient 



Year 

1982 

198311 

1983 

TABLE V 

AVERAGE DAILY UNIT PATIENT LOAD AND NURSING ST AFF, 
STILLWATER MEDIC AL CENT ER , SHIFTS 1-3, 

1982 AND 1983 

Nurses Actual 
Shift Patients Forecast Nurses RN' s LPN's 

1 13.696 * 2.202 1 . 4 87 0.716 
2 13.640 * 1. 825 1 . 1 4 1 0.683 
3 12.698 * 1 . 53 '( 1 . 01 5 0.523 

1 11 . 822 3.877 2 . 168 1 . 4 7 2 0 .696 
2 1 1 . 7 24 3 .662 1 . 9 0 1 1 . 238 0 . 664 
3 10.883 3. 130 1 . 502 1 . 064 0.438 

1 10.965 3.87'1 2.202 1 . 377 0 .644 
2 10.871 3.662 1 . 1·r 2 1 .157 0 . 6 15 
3 10.086 3. 1 30 1 . 395 0.990 0.405 

* missing data 
fl data doesn't include unit 1 5 

Note: Forecasting nursing requirements started in 
1983 and includes only units 2 , 3 ' 4 and 5 . 

17 
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and staffin g l oads an indepth analysis wa s done on each of 

the different units in the hospital. Thi s should be hel pf ul 

in further describing any trends or dif fe rences in the data . 

From this specific problems or strengths ma y be abstracted. 

Unit 2 

On Uni t 2 ( Maternity) during 198 2 the average patient 

load was highest for the first five months of the yea r (see 

Table VI). Then the patient load dropped off durin g the 

summer months of June, July, and Augus t only to r ise to a 

fairly steady average of about 1'7.5 patients t hroug h 

November. December however saw a sharp decline in the 

average patient load. The average number of nurses on duty 

in ·1982 for unit two followed a slightly different trend 

than the average patient load. It experienced its lowest 

levels i n the first part of the year an d th e highest during 

last few months. 

In 1983 the average patient load on unit two varied 

much more over the months without miny clear trends. The 

averages were highest during the first three months however, 

as in 1982. Also every months average was down from 1982 

except for Au gust which increas ed. The a verage number of 

nurses on duty also is down for every month except January, 

February, and March . From t he average f orecast of nurses 

needed it is apparent that there is not a linear relation-

ship between it and th e av er age pat i ent load . Hence a s the 

patient load goes up or down the foreca s t for nurses does 



Year 

1982 

19 83 

* 

TABLE VI 

AVERAGE DAILY PATIENT LOAD AND NURSING STAFF 
STI LLWATER MEDICAL CENTER, UNIT 2 

JANUARY-DECEMBER, 1982 AN D 198 3 

Nurses Actual 
Month Patients Fore cast Nurses RN's 

January 18.570 * 1 . 978 1. 065 
February 21 . 095 * 2.055 1 . 05 9 
March 19.720 * 1 . 94 2 1 . 13 3 
April 18.011 * 2. 11 2 1 . 136 
May 19.204 * 2 . 1j4 1 . 09 1 
June 16.622 * 2 . 1 51 1. 00 8 
July 16 .516 * 2. 00 1 1 . 2 47 
August 15.247 * 2. 023 1 . 31 2 
September 17. 467 * 3. 313 1 . 369 
October 17. 378 * 2,374 1 . 3 8 1 
November 17. 54 0 * 2 .416 1 . 3 5 6 
Decem ber 14.844 * 2.270 1 . 37 3 

January 16.767 2. 98 5 2. 177 1 . 4 3 3 
February 16.607 j.5 40 2.269 1 . 41 2 
March 18.505 3 .54'7 2.231 1 . 366 
April 14.733 * 2.020 1 . 309 
May 15.548 3 . 23'1 1 . 972 1 . 295 
June 13 . 800 3 , 338 1 . 7 32 1 . 1 1 1 
July 13.64 5 3 ,089 1 . 7 45 1 .15 8 
August 16.495 3.604 1 . 834 1 . 229 
September 16.489 3. 826 1. 980 1 . 266 
Oct ober 13.935 3. 324 1. 857 1 . 204 
November 16.4 60 4. 312 2 .059 1 .260 
December 14.656 3 . 505 1 . 9 11 1 . 196 

missing data 

19 

LPN's 

0.914 
1 . 01 5 
0 . 809 
0 . 9'77 
1. 04 3 
1 . 143 
0.754 
0.'71 1 
0 .944 
0 .994 
1 . 060 
0.89'7 

0 .743 
0.857 
0 . 866 
0. 711 
0 .677 
0 .621 
0.587 
0 .605 
0.714 
0 .653 
0 . 799 
0 .716 
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not necessarily do th ~ same .. An interesti ng fact about the 

forecast av erage s is that they are always above the actual 

number of nurses who worked; 

When unit two is analyzed by day of the wee k definite 

trends and differences appear (see Table VII). For both 

years the same trend is seen in the average patient load, 

nurses forecast, and actual nurses on duty. Activity is at 

a low on Sundays and then begins a steady climb unti l a pea k 

is reached on Wednesdays. The activit y decline s through 

Sundays. The only exception is that in 1982 the low for the 

average number of nurses actually on duty occurred on 

Saturday i nstead of Sunday. Average patient and actu a l 

staffing loads are also lower in 1983 for every day of the 

week. The average forecast by day of the we ek also exceeds 

the average actual nurses by day of the week everyday. For 

example, on Fridays the average forec a s t is j.6J2 and th e 

average actual nurses is only 1 .863. 

Avera ges f or each shift for unit two are shown in Table 

VIII. Aver age patient loads for both years show a high on 

shift one and a low on shift two. The average number of 

nurses actually on duty declined from shift one throu gh 

shift three f or bo th years and the averag e forecast o f 

nurs e s did th e same for 19 8 3 . Here ag a in 1983 a c tivi t y i s 

consistently down from 19 82 and t he forec as t for nurs e s 

exceeds the actual. 



Year 

19 82 

1983 

TABLE VI I 

AVERAGE DAILY PATIE NT LOAD AND NURSING STAFF, 
STILLWATER MEDICAL CENTER, UNIT 2, 

SUNDAY - SATURDAY , 1982 AN D 198 3 

Nurses Actual 
Day Patients Forecast Nurses RN's 

Sunday 14.462 * 1. 778 1. 060 
Monday 1 6 . 5 1 6 * 2.242 1 . 25 5 
Tuesday 19.433 * 2.392 1 . 330 
Wednesday 20 . 090 * 2 .617 1. 422 
Thursday 19.216 * 2.275 1 . 34 7 
Friday 18.465 * 2. 003 1 . 106 
Sat urday 15.55~ * 1. 729 0. 956 

Sunday 12.365 2.2 67 1 . 6 15 1 • 05 5 
Monday 14.353 3,341 1 . 901 1. 25 2 
Tuesday 17.6 41 3. 97 7 2.25 8 1 . 4 41 
Wednesday 18 .4 49 4.467 2.43 3 1 . 508 
Thur sda y 17.5 36 4. 14 0 2. 1 71 1 . 3 44 
Fri day 15.814 3.6 32 1 . 863 1 . 240 
Saturda y 13 .277 2 .422 1 . 62 4 1 . 04 7 

*missing data 

21 

LP N's 

0 . 718 
0 . 98 7 
1. 062 
1 . 195 
0 .928 
0.896 
0 .772 

0 .560 
. 0. 649 

0 . 8 17 
0 .926 
0. 827 
0 .622 
0 . 577 



Year 

1982 

1983 

TABLE VIII 

AVERAGE DAILY PATIENT LOAD AND NURSING STAFF, 
STILLWATER MEDICAL CENTER, UNIT 2, 

SHIFTS 1-3, 19 82 AND 1983 

Nurses Actual 
Shi ft Patients Forecast Nurses RN 's 

1 18.576 * 2.445 1 . 367 
2 16.637 * 2. 288 1 . 263 
3 17. 789 * 1. 7 08 1.002 

1 16. 401 4.205 2. 380 1 . 505 
2 14. 683 3 .727 2. 163 1 . 197 
3 15.806 2.453 1 . 394 1 .19'7 

*missing data 

22 

LPN's 

1 . 07 8 
1. 025 
0. 70'{ 

0 . 874 
O. 197 
0 . 197 
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Unit J 

For unit three (Cardiovascular and Pedi at rics) during 

1982 and 1983 the average patient load was highest during 

the first three or four months and then leveled off wit h 

slight variations the res t o f the year (see Table I X). 

However 1983 levels were down on the avera g e about one to 

two patients. The average actua l number of nurses on duty 

on unit three during 1982 were considerably h ig her fo r the 

last half of the year whereas for 1983 the first half of th e 

year was higher. Another f act brought out by these monthly 

averages is that the avera ge actual nurses on duty was 

higt1er th a n the a verage fo r ecast of nursing needs for ev e ry 

month except November in 1983. 

The averages by day o f the week are listed in Table X 

and reveal interesting trends. For both years the average 

patient load and the avera ge number of nurses actually on 

duty have the same trend. Activity is at a low on Saturdays 

and the n rises steadily to a hig h on Wed nesd a ys (note that 

1982 patient l oa d is an exception with the high on 

Tuesdays). Activity then declined st eadily through 

Saturdays. Another exception is that in 1982 the average 

nu mbe r o f nurses actually on duty on Tuesd ays was down a nd 

caused a break in the rising trend. Overall the average 

patient load for 1982 was higher than 198j for every da y of 

the week. The actual nur ses average however was a bout the 

same f o r both ye a rs. The nurse for ecast in 1983 also 



Year 

1982 

1983 

TABLE IX 

AVE RAGE DAILY PATIENT LOAD AND NURSING STAFF, 
STILLWATER MEDICAL CENTER, UNIT 3, 

JA NUARY-DE CEMBER, 1982 AND 1983 

Nurses Actual 
Month Patients Forecast Nurses RN's 

January 34.376 * 4.320 2.477 
February 34.940 * 4.273 2.492 
March 31 .968 * 4. 1 32 2.449 
April 34.115 * 4.29 8 2. 328 
May 32.914 * 4. 183 2. 355 
June 32.644 * 4.092 2.4 22 
July 33.237 * 4.370 2.398 
August 33.602 * 4.786 2.592 
September 32.800 * 4.816 2.609 
October 31 . 3 96 * 4.777 2. 723 
November 33.701 * 5. 1 62 3.000 
December 31 .489 * 4.842 2. 713 

January 34.067 4. 2 41 4. 9 9 1 2.847 
February 34.988 3.826 4.857 2.726 
March 33.086 4.575 4.963 2.668 
April 32.789 * 4.618 2.468 
May 29.38'7 3.009 4. 378 2.610 
J une 30.089 3.240 4.332 2.522 
J uly 30.978 4.4 32 4.438 2.741 
August 30.882 2.2 49 4.201 2.505 
September 32.311 1 . 682 4. 027 2.502 
October 29.258 2.658 4. 211 2.668 
November 33.3 45 5. 147 4.415 2.949 
December 28.167 0.495 4.293 2.880 

*missing data 
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LP N's 

1 . 84 3 
1 . 7 81 
1 . 683 
1. 970 
1 . 828 
1 . 850 
1 . 972 
2.257 
2.207 
2.053 
2.16-2 
2. 129 

2. 144 
2. 1 31 
2.296 
2. 150 
1.769 
1 . 8 10 
1. 697 
1. 696 
1 . 524 
1 . 54 3 
1 . 466 
1 . 4 1 3 



Year 

1982 

1983 

TABLE X 

AVERAGE DAILY PATIENT LOAD AND NU RS I NG STAFF , 
STILLWATER ME DICAL CE NTER , UNIT 3, 

SU NDAY-SATU RDAY, 1982 AND 1983 

Nurses Actual 
Day Patients Forec ast Nurses RN's 

Sunday 31. 7 12 * 4. 178 2.324 
Monday 33.529 * 4.706 2.616 
Tuesday 34. 427 * 4.67 1 2.614 
Wednesday 34.242 * 4. 939 2.7 32 
Thursday 34 .111 * 4.6 38 2.504 
Friday 32.654 * 4.4 82 2.645 
Saturday 30 . 99 4 * 3 .930 2.253 

Sunday 29.603 2.746 4.015 2. 34 3 
Monday 31 .940 3. 11 4 4.615 2. 98 8 
Tuesday 33.462 2.939 4.7 15 2. 73 5 
Wednesday 33.500 3.540 5.006 2.837 
Thursday 33 . 405 3 . 353 4. 661 2.679 
Friday 30.4 36 3 .201 4. 381 2.8 38 
Saturday 28 . 792 3.687 3.948 2.305 

*missing data 

25 

LPN's 

1 . 854 
2 .090 
2 .056 
2 . 20 7 
2 . 1 35 
1 . 837 
1 . 677 

1 . 672 
1 . 627 
1. 980 
2. 169 
1 . 98 2 
1 . 54 3 
1 . 64 3 
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followed a similar pattern except the low was on Sundays and 

the high on Wednesdays. Also the average forecast was below 

the act ual on every day of the week . 

Loo kin g at unit three by sh ift in Table XI we c an see 

that the average patient load for both years shows a high on 

s hift o ne and a low on shift two. The average number of 

nurses actually on duty declined from shift one through 

shift three f or both years and were approximately the same 

for each shi ft . The aver age nurse forecast for 1983 is 

lower than t he average number of nurses that actually worked 

for shifts one and two but higher on shift three. Also 

patient loads are consistently down. 

Unit 4 

Unit four is used for outpati e nt surgery at Stillwater 

Medical Center and appears to have undergone some changes in 

the past couple of years (see Table XII) .. From the monthly 

averages we can see that in the first half of 1982 t he 

patient load was up but since then this unit has bee n used 

infrequently and in some months it has not been used at all. 

The forecast of nursing needs on this unit have bee n 

extremely high. 

Looking at t his unit by day of the week a trend is 

apparent in 1982 (see Table XIII). For average patient load 

and actual nurses a low activity level is experienced on 

Sundays after which activity rises every day until it 

reaches a high on Wednesda ys. Then ac tivity decreases 



Year 

1982 

1983 

TABLE XI 

AVERAGE DAILY PATIENT LOAD AND NURSING STAFF, 
STILLWATER MEDICAL CENTER, UNIT 3, 

SHIFTS 1-3, 19 82 AND 1983 

Nurses Actual 
Shi ft Patients Forecast Nurses RN 's 

1 JJ .501 * 5.35'7 3.220 
2 32.521 * 4.547 2.432 
3 33 . 229 * J.616 1 . 9 31 

1 32. 155 2.809 5 , 310 2 . 872 
2 30 . 856 2.819 4. 596 2 . 927 
3 31.718 4.049 3 . 51 8 2 .2 18 

*miss i ng data 

27 

LPN's 

2. 1 37 
2 . 115 
1 . 685 

2 .4 38 
1 . 669 
1. 300 



Year 

1982 

1983 

TABLE XII 

AVERAG E DAILY PATIENT LO AD AN D NU RSI NG STAF F , 
STILLWATER MEDICAL CENTER, UNI T 4, 

JANUARY-DECEMBER, 1982 AND 198 3 

Nurses Actual 
Month Patients Forecast Nurses RN's 

Janu a ry 1. 75 3 * 0. 30 3 O. 16 5 
February 8.606 * 1 . 00 1 0 . 448 
March 8.523 * 1 . 01 9 0.577 
April 4.690 * 0.27 2 0.071 
May 7.043 * 0.26 9 0. 15 1 
June * * 0.00 0 0.000 
July 0.506 * 0. 11 3 0.054 
August 0.000 * 0.000 0.000 
September 1. 072 * 0.205 0.055 
October 1 . 4 44 * 0.032 0.032 
November 7.000 * 0.322 0.127 
December 0.000 * 0.000 0.000 

January O. 1 89 4.947 0.067 0.033 
Febru ar y 0.000 4.740 0.000 0.000 
March 0.0 97 3 . 97 3 0.043 0.0 22 
April 0. 4 00 * 0.067 0.022 
May 0 . ·129 3.874 0. 0.3 2 0.011 
June 0.0 00 2.753 0.00 0 0.000 
July 0. 00 0 1 . 25 '7 0.00 0 0 . 000 
August 1 . 387 1 . 84 O 0. 13 7 0.075 
September 0 .000 2.497 0.0 0 0 0. 000 
Octobe r 0.032 1 . 245 0. 0 11 0.011 
November 0.000 2.4 38 0.000 0.000 
December 0.000 1 . 27 2 0.000 0.000 

*missing data 

28 

LP N's 

0. 1 40 
0 .554 
0 .442 
0 .201 
O. 113 
0 .000 
0 .065 
0 .000 
0. 150 
0 .000 
O. 196 
0 .000 

0 .033 
0 . 00 0 
0 .022 
0 .044 
0 .022 
0 .000 
0.000 
0 . 122 
0 .000 
0.000 
0 .000 
0 .000 



Ye ar 

1982 

1983 

TABLE XIII 

AVERAGE DAILY PATIENT LOAD AND NURSI NG STAFF, 
STILLWATER MEDICAL CENTER, UNIT 4, 

SUNDAY-SATURDAY, 1982 AND 1983 

Nurses Actual 
Day Pati ents Forecast Nurses RN's 

Sunday 1. 3 72 * 0.083 0.026 
Monday 1.827 * O. 128 0.059 
Tuesday 4.500 * 0 . 449 0.21 2 
Wednes day 5.725 * 0.592 0.282 
Thursday 4.561 * 0.439 O. 18 3 
Friday 3.094 * 0.236 0. 1 48 
Saturday 1 . 7 24 * 0.096 0.051 

Sunday 0.000 2.318 0.000 0.000 
Monday 0.000 2.659 0.000 0.000 
Tuesday 0.481 2 .'{38 0.084 0.036 
Wednes day 0.551 3. 0'64 0.083 0.038 
Thursday 0.235 3. 153 0.059 O. 017 
Friday 0.057 2.782 0.015 0.015 
Saturday 0.000 2.792 0.000 0.000 

*missing data 

29 

LPN's 

0.058 
0.069 
0. 237 
0. 31 0 
0.256 
0.087 
0.045 

0.000 
0.000 
0.0 48 
0.045 
0.045 
0.000 
0.000 
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steadily through Sundays. In 1983 this trend is still 

apparent for average patient loads and av e rage actual nurses 

but there is no activity at all on Saturdays, Sundays or 

Mondays. Here again the average forecast of nurses needed 

is extremely high for every day. 

As far as shifts are concerned (se e Table XIV) for both 

1982 and 1983 the averag e patient loads show a high on shift 

one and a low on shift two. The average number of nurses 

actually on duty declined from shift one through shift three 

in 1982 but essentially stayed the same for all three shifts 

in 1983. Also we again notice a radical drop in acti vity 

during 1983 and a large forecast for nursing needs in 1983 

on all shifts. 

Unit 5 

On unit five (broken bones) during 19 82 the average 

patient load was highest for the first five months of the 

year (see Table XV). Then the patient load dropped off 

during June, July and August. December then saw the average 

patient load drop to its lowest point. The av e rage number 

of nurses on duty in 1982 for unit five also experienced a 

drop during the s ummer months bu t its highe s t poLnt was 

rea ched at the en d of the year. 

In 1983 the average patient load o n unit f ive varied 

mu c h more over the different mont hs wi t hout many clear 

trends. However in December the ave ra ge pa ti ent load 

dropped considerably and every mo nths avera ge except August 



Year 

1982 

1983 

TABLE XI V 

AVERAGE DAILY PATIENT LOA D AND NURSING STAF F , 
STILLWAT ER MEDICAL CEN TER, UNIT 4, 

SHIFTS 1-3, 1982 AN D 1983 

Nu rses Actual 
Shi ft Patients Forecast Nurses RN's 

1 3 .714 * 0.345 0. 162 
2 3. 17 4 * 0.296 0. 128 
3 · 3. 428 * 0.224 0 . 121 

1 0.229 3.279 0.038 0 .015 
2 0. 149 2.831 0.032 0.014 
3 O. 190 2. 26 ,1 0.033 0.015 

*missing data 
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LPN's 

O. 1 84 
0. 167 
0. 103 

0.023 
0 . 018 
0.018 



Year 

19 82 

1983 

TABLE XV 

AVERAGE DAILY PATIE NT . LOAD AND NURSI NG STAFF, 
STILLWATER MEDICAL CENTER , UNIT 5, 

JANUARY-DECEM BER , 1982 AND 1983 

Nurses Actual 
Month Patients Forecast Nurses RN's 

January 31 .0 11 * 3 .8 35 2.020 
February 33.083 * 3 .8 '18 1 . 8 1 2 
March J3 .011 * 3.581 2.065 
April 30 .149 * J . 368 2.023 
Ma y 28. 183 * 3 .585 1 . 8 60 
June 25.556 * 3.468 1. 844 
July 25.24'7 * 3. 47 6 1. 903 
August 23.441 * 3. 17 8 1 . 7 22 
September 30 . 311 * 3 , 934 2.067 
October 27 . 622 * 3.771 1 . 904 
November 28.034 * 4. 120 2.000 
December 23.267 * 3.585 1. 839 

January 27.278 5. 118 3.830 ·1 . 97 8 
February 27 . 619 ~. 836 3 -9 36 2.054 
Ma rch 28 . 849 6 . 209 3 . 952 2.075 
April 26.433 * 3 . 597 2 . 027 
May 23.194 4.094 3.41 4 1. 817 
June 23.944 3.314 3. 41 4 1 . 7 86 
July 25. 204 4.212 3.216 1 . 614 
August 28 . 355 3.487 3.663 1 . 9 47 
September 28 . 5 11 3.730 4. 150 1 . 924 
October 26 . 204 5.9 86 3 . 822 1. 876 
Nov e mber 26 . 207 4 . 958 3 , 739 1 . 9 21 
December 19.856 5.312 3.1'/2 1 . 7 44 

*missing data 
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LP N's 

1 . 8 15 
2. 006 
1 . 51 6 
1 . 3 45 
1 . 7 25 
1 . 623 
1 . 573 
1 . 457 
1 . 86 8 
1 . 86 7 
2. 120 
1 . 7 4 6 

1 . 852 
1. 882 
1. 876 
1 . 570 
1 . 597 
1 . 629 
1. 602 
1. 716 
2 . 226 
1. 9 45 
1 . 8 18 
1 . 428 
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was down from 1982. On the ohter hand the aver ag e number of 

nurses actually on duLy is higher for 1983 on man y months 

and does not appear to have chan ged much. The average 

forecast of nurses need ed is hig her than th e a ctual nurses 

for all months except June, August, and Sep tember. 

Analyzing unit five by day of the week shows definite 

trends and differences (see Table XVI). For both years the 

av e rage patient load shows the same trend. Sundays on t he 

average experience the lowest number of patients. Then the 

average rises every day of the week until Thursdays wh en on 

the average the highest patient load is experienced. After 

which the average decreases every day through Sundays. The 

average number of nurses actually on duty also exh ibits a 

similar trend, except that the highs are reached on 

Wednesdays and the lows are on Saturdays. The average 

forecast of nurses needed sh ows the same trend with a high 

on Wednesday and a low on Sunday. It should be noted that 

the average forecast of nurs e s needed is higher than the 

actual for every day of the week. 

Averages for each shift for unit five ar e shown i n 

Table XVII. Average patient loads for both years show a 

hi gh on shift one a nd a low on shift two. The averag e 

number of nurses actually on duty de cli ned from shift on e 

through shift three for both years. The average foreca st of 

nurses needed however had a hig h on shift two and a low on 

s hift three. He r e aga in 1983 activity is consis tantly down 

from 1982 and the forec ast for nurses exceeds the actual. 



Year 

1982 

1983 

TABLE XVI 

AVERAGE DAILY PATIENT LOAD AN D NURSI NG STAFF, 
STILLWATER MEDICAL CENTER, UN IT 5, 

SUNDAY-SATU RDAY, 1982 AN D 1983 

Nurses Actual 
Day Patients Forecast Iforses RN 's 

Sunday 23.987 * 2.942 1 . 553 
Monday 27.007 * 3.851 2.007 
Tuesday 30.33 3 * 4. 051 2. 100 
Wednesday 30.6 15 * 4.224 2.201 
Thursday 3 0. 7 97 * 3. 820 2. 123 
Fr iday 29 . 138 * 3 .678 1 . 922 
Saturday 25.686 * 2 . 929 1 . 54 6 

Sunday 20 .808 4.454 2,974 1 . 635 
Monday 24.37 3 4. 611 3.873 2.034 
Tuesday 28.03 8 4,779 3. 97 8 2.088 
Wednesday 28.808 5~089 4. 175 2.099 
Thursday 29,320 4. 9 11 3 . 97 4 1 . 9 1 2 
Friday 27.564 4. 7 '( 1 3,704 2 .004 
Saturday 22 . 918 4.617 2.945 1 . 509 

*missing data 

34 

LPN 's 

1 . 38.9 
1 . 84 4 
1 . 95 1 
2. 023 
1 . 6 97 
1. 756 
1 . 383 

1 . 33 8 
1 . 83 9 
1 . 89 0 
2. 076 
2 .062 
1. 699 
1. 435 



Year 

1982 

1983 

* 

TABLE XVII 

AVERAGE DAILY PATIENT LOAD AND NURSING STAFF , 
STILLWATER MEDICAL CENTER, UNIT 5, 

SHIFTS 1-3, 1982 AND 198j 

Nurses Actual 
Shi ft Patients For eca st Nurses RN's 

1 28.809 * 4.37 6 ·2.066 
2 27 . 332 * 3.702 2. 142 
3 28 .490 * 2 . 846 1. 557 

1 26 .569 5 . 212 4 . 354 2 .064 
2 25 .066 5 . 271 3.670 1 . 881 
3 26.265 3.759 2.945 1 . .7 42 

missing data 

35 

LPN's 

2. 311 
1 . 5 61 
1. 289 

2 . 290 
1 . 7 89 
1. 203 



36 

Units 10 - 15 

Units 10 - 15 are t he Labor and Delivery, Nursery, 

Intensive Care, Psychiatric, E. R., and Birthing units 

resp ectively. Tables analyzin g these units in the same way 

that units two to five were analyzed are shown in Tables 

XVIII to XXXV for comparison. 

Regression Analysis 

As a part of the new scheduling method used by 

Stillwater Medical Center it has been dete rmined that a n 

audit can be made to determine nursing requir ements for the 

first shift (7 a.m. to 3 p.m.) each day an d from these 

requirements the nursing staff needed for the second and 

third shift ( 3 to 11 p. m. and 11 p. m. to 7 a. m. respect

fully) can be a ppr o ximated. The general ru l e is that t he 

second shift will require 88 % of the nursing staff the first 

shift required and the third shift only 58%. This study has 

analyzed the data in order to determine if the actual 

nursing staff requirements ha ve been c onsistent with th i s 

rule. 

In order to study this situati o n models were built 

using re gression t e chniques. Only data f rom 1983 was used 

because the new forecasting prog ram did not or i ginate until 

that year. Tables XXXVI to XXXVII show the ac t ual models 

an d re ve al s e ve r a l interestin g t h ings. Tabl e XXXVI shows 

two equations th a t model the actual nursing st a ff level s 

experienced. They model shift t wo and three a s a function 



Year 

1982 

19 83 

TABLE XVIII 

AVER AGE DAILY PATIENT LO AD AND NURS I NG STAFF, 
STILLWATER MEDICAL CEN TER, UNIT 10 , 

JANUARY-DECEMBER, 19 82 AN D 19 83 

Nurses Actual 
Month Patients Forecast Nurses RN' s 

January 1. 290 * 1. 312 1 . 31 2 
February 1 . 750 * 1 . 381 1 . 3 8 1 
March 1. 602 * 1 . 330 ·1. 330 
April 1 . 4 7 1 * 1 . 39 4 1 . 337 
May 1 . 108 * 1. 230 1 . 230 
June 1 . 4 00 * 1. 296 1 . 296 
July 1 . 2 37 * 1 . 27 8 1 . 27 8 
August 1 . 172 * 1 . 1 ~ 1 1 . 151 
September 1. 089 * 1 . 55 6 1 . 5 1 1 
October 1. 367 * 1 . 5 08 1 . 465 
November 1 . 4 7 1 * 1 . 562 1 . 529 
December 1 . 089 * 1 . 559 1 . 51 6 

January 1. 27 8 * 1 . 597 1 . 597 
February 0.964 * · 1 . 586 1 . 550 
March 1 . 53 8 * 1 . 4 52 1 . 4 41 
Apri l 0.933 * 1 . 457 1 . 457 
May 1 . 1 83 * 1 . 435 1 .. 4 35 
June 1. 244 * 1 . 494 1 . 494 
July 0.968 * 1 . 460 1 . 460 
August 0.892 * 1 . 3 96 1 . 396 
September 1 . 133 * 1 . 40 3 1 . 4 03 
October 1. 022 * 1 . 329 1 . 329 
No vembe r 1 . 529 * 1 . 3 98 1 . 39 8 
December 1. 289 * 1 . 383 1 . 383 

*missing dat a 

37 

LPN's 

0.000 
0 .000 
0.000 
0 . 05 7 
0.000 
0 . 000 
0 . 000 
0.000 
0 . 044 
0.043 
0.033 
0 . 043 

0.000 
0.036 
0 . 011 
0.000 
0 . 000 
0 . 000 
0. 00 0 
0 . 000 
0 . 00 0 
0.000 
0 . 000 
0 . 000 



Year 

1982 

1983 

TABLE XIX 

AVERAGE DAILY PATIENT LOAD AND NURSING STAFF, 
STILLWATER MEDICAL CENTER , UN IT 10, 

SUNDAY-SATURDAY, 1982 AND 1983 

Nurses Actual 
Day Patients Forecast Nurses RN 's 

Sunday 1 . 01 3 * 1 . 11 7 1. 092 
Monday 1. 4 76 * 1 . 444 1 . 41 2 
Tuesday 1 . 2 33 * 1 . 6 19 1. 60 6 
Wednesday 1. 377 * 1 . 534 1. 502 
Thursday 1 . 765 * 1 . 578 1 . 571 
Friday 1 . 3 46 * 1. 270 1. 270 
Saturday 1 . 1 35 * 1. 092 1 . 073 

Sunday 0. 929 * 1 . 147 1 . 14 7 
Monday 1 . 3 07 * 1 . 388 1 . 381 
Tuesday 1. 205 * 1. 724 1 . 704 
Wednesday 1 . 295 * 1. 700 1. 700 
Thursday 1. 222 * 1 . 614 1 . 6 1 4 
Friday 1 . 167 * 1 . 37 6 1 . 376 
Saturday 1 . 03 1 * 1 . 19 4 1 . 19 4 

*missing data 

38 

LPN's 

0 .026 
0 .033 
O .0 13 
0 .032 
0 .006 
0.000 
0.019 

0.000 
0 . 007 
0 .0 19 
0 . 000 
0.000 
0.000 
0 .000 



Year 

1982 

1983 

TABLE XX 

AVERAGE DAILY PATIE NT LOAD AND NURSING STAFF, 
STILLWATER MEDICAL CENTER, UNIT 10, 

SHIFTS 1-3, 19~2 AND 1983 

Nurses Actual 
Shi ft Patients Fo recast Nurses RN's 

1 1 . 499 * 1 . 765 1 . 7 40 
2 1 . 50 3 * 1 . 221 1 . 216 
3 0.997 * 1 . 150 1 . 125 

1 1 . 12 4 * 1 . 910 1 . 91 O 
2 1 . 423 * 1 . 269 1. 269 
3 0.945 * 1 .166 1 . 160 

*missing data 

39 

LPN 's 

0 .025 
0.005 
0.025 

0 . 006 
0.000 
0 .006 



Year 

1982 

1983 

TABL E XXI 

AVERAGE DAILY PATIE NT LOAD AN D NURSI NG STAFF, 
STILLWATER MEDICAL CENTER, UNIT 11, 

JANUARY-DECEMBER, 1982 AND 1983 

Nu rses Actual 
Month Patients Forecast Nurses RN's 

January 8.430 * 1 . 055 0.539 
February 10.548 * 1 . 071 0.646 
March 9.344 * 1 . 065 0.7 20 
April 8. 179 * 1 . 069 0.7 93 
May 9.376 * 1 . 097 0.613 
June 8. 144 * 1. 111 0.422 
July 6.925 * 1 . 103 0.510 
August 8.892 * 1 . 0 1 7 0.505 
September 9,322 * 1 . 1 71 0.493 
October 8. 81 1 * 1. 023 0.419 
November 8.253 * 1. 082 0.444 
December 9,067 * 1 . 004 0.455 

January 8 . 1 11 * 1 . 1 22 0. 511 
February 6 .667 * 1 . 045 0.438 
March 7.753 * 1 . 0 11 0.441 
April 6.667 * 1. 062 0.407 
May 9.097 * 1 . 065 0.473 
June 5.856 * 1. 056 0.389 
July 7.54 8 * 1 . 038 0.403 
August 6.785 * 1 . 000 0.559 
September 8.689 * 1 . 05 4 0.53 3 
October 7.862 * 1 . 011 0.50 5 
November 8.885 * 1. 092 0.56 3 
December 7. 989 * 1 . 066 0.556 

*missing data 

40 

LPN's 

0.516 
0 .425 
0.344 
0.276 
0 .484 
0 . 689 
0.59 4 
0 .512 
0 .678 
0.603 
0.638 
0 .549 

0. 611 
0 . 60'( 
0. 570 
0 . 65 6 
0.591 
0.667 
0 .634 
0 .441 
0.521 
0.505 
0.529 
0.510 



Year 

1982 

1983 

TABLE XXII 

AVERAGE DAI LY PATIENT LOAD AND NURSING STAFF, 
STILLWATER MEDICAL CENTER, UNIT 11, 

SU NDAY-SATURDAY, 1982 AND 1983 

Nurses Actual 
Day Pati ents For ecast Nurses RN's 

Sunday 8 .372 * 1. 026 0 .528 
Mond ay 8 . 320 * 1 . 09 3 0.535 
Tuesday 8 . 605 * 0 . 994 0.560 
Wedn esda y 8.705 * 1 . 203 0.551 
Thursday 9.039 * 1 . 079 O. 656 
Friday 9.553 * 1. 060 0 .475 
Saturday 8 .744 * 1 . 049 0. 51 3 

Sunda y 6.949 * 1. 006 0. 478 
Monday 7.473 * 1. 041 O. 4 54 
Tuesda y 7.859 * 1 . 057 0 .493 
Wed nes da y 7.7 37 * 1 .126 0 . 579 
Thursday 8 .059 * 1 . 065 0.516 
Friday 8 .089 * 1 . 045 0.434 
Saturday 7 .4 84 * 1. O 19 0 . 418 

*missing data 

41 

LP N' s 

0.499 
0.5 58 
0 . 433 
0 . 651 
0 . 423 
0.5 86 
0.537 

0.529 
0 . 587 
0 . 564 
0.547 
0.549 
0. 61 ·1 

0 .601 



Year 

1982 

1983 

TABLE XXIII 

AVERAGE DAILY PATIENT LOAD AND NURSING STAFF, 
STILLWATER MEDICAL CENTER, UNIT 11, 

SH IF TS 1 - 3 , 1 9 8 2 AND 1 9 83 

Nurses Actual 
Shift P ati en ts Forecast Nurses RN' s 

1 9,392 * 1 . 1 06 0.622 
2 8.20 0 * 1 . 015 0.561 
3 8.708 * 1 . 095 0.453 

1 8.227 * 1. 062 0.656 
2 7. 179 * 1. 025 0.545 
3 7.588 * 1. O 67 0.243 

*missing data 

42 

LPN's 

0.484 
0.454 
0.642 

0.406 
0.480 
0.823 



Year 

1982 

1983 

TA BLE XX IV 
AVERAG E DAI LY PATIENT LOAD AND NURSING STAFF, 

STILLWATER MED ICAL CENTER, UNIT 12, 
JANUARY-D ECEMB ER , 1982 AND 1983 

Nurses Actual 
Month Patients Forecast Nurses RN's 

January 2.7 42 * 1. 463 1 . 46 3 
February 3. 1 36 * 1. 351 1 . 3 51 
March 2.860 * 1. 396 1 . 3 96 
April 2.869 * 1 . 218 1 . 218 
May 2.301 * 1 .19 6 1 . 19 6 
J une 2. 31 1 * 1 . 1 56 1 . 156 
July 2. 108 * 1 . 152 1 . 152 
August 2.839 * 1 . 071 1 . 07 1 
September 1. 656 * 1 . 1 39 1 . 1 3 9 
October 2 . 222 * 1 . 38J 1 . 383 
November 3.000 * 1 . 4 05 1 . 4 05 
December 2.900 * 1. 582 1. 582 

January 2.389 * 1 . 61 1 1 . 533 
February 2.024 * 1. 71 O 1 . 47 3 
March 2.8 17 * 1 . 7 99 1 . 584 
April 2 . 800 * 1 . 6 3 3 1 . 486 
May 1. 720 * 1 . 5 1 3 1 .::H4 
June 1 . 87 8 * 1 . 4 7 7 . 1 . 388 
July 2. 118 * 1 . 40 9 1 . 366 
August 3.258 * 1 . 4 7 4 1 . 3 40 
September 1 . 82 2 * 1 . 34 1 1 . 1 9 1 
October 2 . 272 * 1 . 524 1 . 4 4 1 
November 2 .310 * 1 . 424 1 . 261 
December 1 . 844 * 1. 311 1 .122 

*missing data 

43 

LPN's 

0 .000 
0 . 000 
0.000 
0 . 000 
0 . 000 
0 . 000 
0 .000 
0.000 
0.000 
0 . 000 
0.000 
0.000 

0 .07 8 
0 . 237 
0 . 2 15 
O. 148 
0 . 1 39 
0 .089 
0 .043 
0 . 1 34 
0. 15 0 
0 . 083 
0. 163 
0. 189 



Year 

1982 

1983 

TABLE XXV 

AVERAGE DAILY PAT IENT LOAD AND NURSING STAFF , 
STILLWA TER MEDI CAL CENTER, UNIT 12, 

SU ND AY-SATURDAY, 1982 AND 19 83 

Nurses Actual 
Day Patients Forecast Nurses RN's 

Sunday 2.256 * 1 . 1 38 1 . 1 38 
Monday 2.427 * 1 . 376 1. 376 
Tuesday 2.789 * 1. 380 1 . 380 
Wednesday 2.827 * 1 . 47 7 1 . 4 77 
Thursday 2.662 * 1.327 1 . 327 
Friday 2 .58:i * 1 . 27 4 1 . 27 4 
Saturday 2.462 *· 1 . 081 1 . O 81 

Sunday 2.263 * 1 . 218 1 . 088 
Monday 2. 180 * 1 . 661 1 . 4 81 
Tuesday 2.301 * 1 . 684 1 . 501 
Wednesd a y 2.442 * .1 . 7 23 1 . 595 
Thursday 2. 1 37 * 1 . 61·2 1 . 45 9 
Friday 2.329 * 1 . 563 1 . 4 4 1 
Saturday 2.264 * 1 .182 1 . 107 

*mi s sing data 

44 

LPN's 

0.000 
0.000 
0 .000 
0.000 
0.000 
0.000 
0.000 

O. 129 
O. 180 
O. 183 
O. 128 
0 . 15 3 
0 . 1 22 
0 .075 



Year 

1982 

1983 

TABLE XXVI 

AVERAGE DAILY PATIENT LOAD AND NURSING STAFF, 
STILLWATER MEDICAL CEN TE R, UNIT 12 , 

SHIFTS 1-3, 1982 AN D 1983 

Nurses Actual 
Shi ft Patien t s Forecast Nurses RN'S 

1 2.69 1 * 1. 529 1. 529 
2 2.462 * 1.205 1. 205 
3 2 .5 61 * 1 . 145 1 . 145 

1 2 .4 03 * 1 . 629 1 . 575 
2 2. 1 41 * 1 . 61 9 1 . 51 6 
3 2.279 * 1 . 308 1 . 04 9 

*missing data 

45 

LPN's 

0 . 000 
0 . 000 
0 . 000 

0.053 
0 . 1 02 
0 . 259 



Year 

1982 

1983 

TABLE XXVII 

AVERAGE DAILY PATIENT LOAD AND NURSING STAFF, 
STILLWATER MEDICAL CE NTER, UNIT 13, 

JANUARY- DECEMB ER, 1982 AND 1983 

Nurses Actual 
Month Patients Fore cast Nurses RN's 

J a·nua ry 9.269 * 1 . 249 0.706 
February 11 .952 * 1 . 1 5 1 1 . 151 
March 7. 161 * 1 . 196 0.680 
April 7,405 * 1 . 15 4 0.752 
May 6.984 * 1 . 11 5 0.744 
June 6.478 * 1 . 186 0.806 
July 11. 312 * 1 . 18 6 0 . 825 
August 6.312 * 1 . 166 0. 854 
September 6. 167 * 1. 222 0 . 767 
October 10.744 * 1 . 298 0.785 
November 8.894 * 1 . 159 0.795 
December 5.022 * 1. 238 0.958 

January 8. 411 * 1. 111 0.789 
February 10.190 * 1 . 190 0.810 
March 9.742 * 1 . 277 0.874 
April 6.056 * 1 . 169 0.736 
May 7,570 * 1 . 05 4 0.677 
J une 5. 97 8 * 1 . 06 4 · 0.764 
J uly 3,763 * 1 . 083 0.788 
August 5.516 * 1 . 290 0.882 
September 7.811 * 1 . 300 0.889 
October 4.7}1 * 1 . 20 4 0.785 
November 7,47 1 * 1 . 27 8 0.883 
December 4.467 * 1.1'(0 0.714 

*missing data 

46 

LP N's 

0 . 543 
0. 000 
0. 5 16 
0. 402 
0. 371 
0 . 380 
0. 361 
0. 312 
0. 456 
0 . 513 
0.36 4 
0 .280 

0 .322 
0.381 
0 .403 
0.43 3 
0.376 
0 .300 
0.295 
0.409 
0 . 4 ·11 
0 .41 9 
0 . 395 
0.456 



Year 

1982 

1983 

TABLE XXVIII 

AVERAGE DAILY PATIENT LOAD AND NURSING STAFF, 
STILLWATER MEDICAL CENTER, UN IT 13, 

SUNDAY-SATURDAY, 1982 AND 1983 

Nurses Actual 
Day Patients Forecast Nurses RN's 

Sunday 8.269 *· 1. 059 0.655 
Monday 8. 11 2 * 1 . 1 56 0.669 
Tuesday 8. 054 * 1 . 258 0.82 8 
Wednesday 8. 006 * 1 . 333 0.949 
Thursda y 8.003 * 1 . 27 7 0.884 
Friday 7.981 * 1 . 288 0.805 
Saturday 7. 935 * 1 . 040 0.654 

Sunday 6.878 * 1 . 004 0.643 
Monday 6.740 * 1 . 1 70 0.723 
Tuesday 6.846 * 1 . 267 0.876 
Wedne sday 6. 885 * 1 . 332 0. 957 
Thursday 6.882 * 1. 259 0. 86 4 
Frida y 6.603 * 1 . 181 0.84 8 
Saturday 6.6 35 * 1. 06 6 0.682 

*missing data 

47 

LPN's 

0.404 
0.487 
0.429 
0.385 
0 .394 
0.483 
0 .386 

0.362 
0.447 
0.391 
0.375 
0 .3 95 
0. 333 
0 .384 



Year 

1982 

19 83 

TABLE XXIX 

AVERAGE DAIL Y PATIEN T LOA D AN D NURSI NG STA FF , 
STI LLWA TER MEDICAL CEN TER, UN I T 13 , 

SHI FTS 1- 3, 1982 AND 19 83 

Nurses Ac t ua l 
Shi ft Pa ti ents Fo r ecast Nur s es RN' s 

1 8. 132 * 1 . 544 1. 326 
2 7. 9 11 * 1 . 04 6 0.2 35 
3 8 . 11 2 * 1 . 01 4 0 . 773 

1 6 . 878 * 1 . 3 95 1 . 2 31 
2 6 .6 63 * 1 . 096 0 . 243 
3 6.80 1 * 1 . 05 6 0.923 

*mi ss ing dat a 

48 

LP N's 

0 .21 8 
0 .812 
0 .241 

O. 164 
0 . 853 
o. 1 :n 



Year 

1982 

1983 

TABLE XXX 

AVERAGE DAILY PATIENT LOAD AN D NURSING STAF F, 
STILLWATER MEDICAL CENTER, UNIT 14, 

JANUARY-DECEMBER, 1982 AND 1983 

Nurses Actual 
Month Patients Forecast Nurses RN's 

January 12.333 * 1. 203 1 . 182 
February 11 . 952 * 1 . 1 51 1 . 151 
March 12.742 * 1 .126 1 . 1 26 
April 13 .369 * 1 . 071 1 . 0 7 1 
May 12.269 * 1 . 151 1 . 108 
June 12 .822 * 1 . 19 3 1 . 19 3 
July 14.000 * 1 . 226 1. 226 
August 12.6 13 * 1 . 205. 1. 205 
September 13.144 * 1 . 170 1 . 1 48 
October 12.033 * 1 . 160 1 . 149 
November 11.989 * 1 . 084 1 . 084 
December 10.774 * 1 . 1 27 1 . 127 

January 10.878 * 1 . 2 33 1 . 2 33 
Februar y 11.881 * 1. 262 1. 262 
March 10.763 * 1 . 18 7 1 . 18 7 
April 12.067 * 1 . 288 1. 288 
May 11.264 * 1 . 355 1. 355 
J une 12 .5 78 * 1 . 539 1 . 53 9 
J uly 13.957 * 1 . 37 6 1 . 37 6 
August 12.344 * 1 . 33 9 1 . 33 9 
September 12.722 * 1. 412 1 . 1 42 
October 13.141 * 1 . 315 1 . 31 5 
November 12.379 * 1 . 470 1 . 47 O 
December 10.200 * 1 . 654 1 . 654 

*missing data 

49 

LPN's 

0 .022 
D.000 
0.000 
0.000 
0 .043 
0 .000 
0 .000 
0.000 
0.022 
0 .011 
0.000 
0.000 

0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 



Year 

1982 

1983 

TABLE XXXI 

AVERAGE DAILY PATIENT LOAD AND NURSING STAFF, 
STILLWATER MEDICAL CE NTER , UNIT 14, 

SUNDAY-SATURDAY, 1982 AND 1983 

Nurses Actual 
Day Patients Forec a st Nurses RN's 

Sunday 14.000 * 1 . 038 1. 03 8 
Monday 11 . 240 * 1 . 199 1 . 160 
Tuesday 11.531 * 1 . 1 61 1 . 154 
Wednesday 11 . 3 02 * 1 . 235 1 . 235 
Thursday 11.719 * 1 . 19 6 1 . 183 
Friday 12.503 * 1. 179 1 . 179 
Saturday 1 5 . 1 54 * 1 . 083 1 . 083 

Sunday 12.821 * 1 . 18 0 1 . 180 
Monday 11.940 * 1 . 3 19 1 . 31 9 
Tuesday 10.987 * 1. 506 1 . 501 
Wednesday 11.147 * 1 . 562 1 . 562 
Thursda y 10.863 * 1 . 47 4 1 . 46 7 
Friday 12.652 * 1 . 365 1 . 365 
Saturday 1 3. 86 8 * 1 . 181 1 . 18 1 

*missing data 

50 

LP N' s 

0 . 00 0 
0 . 03 9 
0 .006 
0 .000 
0.013 
0.000 
0.000 

0.000 
0.000 
0.005 
0.000 
0 .007 
0.000 
0.000 



Year 

1982 

1983 

TABLE XXXII 

AVERAGE DAILY PATIENT LOAD AND NURSING STAFF, 
STILLWATER ME DICAL CEN TER, UNIT 14, 

SHIFTS 1-3, 1982 AND 1983 

Nurses Actual 
Shi ft Patients Forecast Nurses RN's 

1 12.5 62 * 1 . 3 51 1 . 3 4 3 
2 18.252 * 1 . 093 1 . 084 
3 6.707 . * 1. 025 1 . 01 6 

1 12.414 * 1 . 4 3 3 1 . 428 
2 17. 329 * 1 . 6 4 1 1 . 641 
3 6. 385 * 1 . 031 1 . 0 31 

*missing data 

51 

LP N's 

0.008 
0.008 
0 . 008 

0.005 
0.000 
0.000 



Year 

1982 

1983 

TABLE XXXIII 

AVERAGE DAIL Y PATIENT LOAD AND NURSING STAFF, 
STILLWATER MEDICAL CENTER, UNIT 15, 

JANUARY-DECEMBER, 1982 AND 1983 

Nurses Actual 
Month Patients Forecast Nurses RN's 

January * * * * 
February * * * * 
March * * * * 
April * * * * 
May * * * * 
June * * * * 
July * * * * August * * * * 
September * * * * 
October . * * * * 
November * * * * 
December * * * * 
Janu a ry * * * * 
February * * * * 
March * * * * 
April O. 1 37 * O. 1 37 O. 13 7 
Ma y 0. 211 * 0 . 211 0. 211 
June 0.03 3 * 0 .033 0 . 03 3 
July 0.086 * 0 .086 0.086 
Au gust 0. 183 * 0 . 183 O. 18 3 
Sept ember 0. 133 * 0 . 1 33 0. 1 33 
October 0.204 * 0.204 0.204 
November 0 .080 * 0 .080 0.0 80 
December 0 . 100 * 0. 100 0. 100 

*mi s sing data 

52 

LPN's 

* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 

0.000 
0.000 
0.000 
0.00 0 
0.000 
0.000 
0.000 
0.000 
0.000 



Year 

1982 

1983 

TA BLE XXXIV 

AVERAGE DAI LY PAT IE NT LO AD AND NURSIN G STAFF, 
STILLWATER MED I CAL CENTER, UNIT 15, 

SU NDAY-SATU RDAY, 1982 AN D 1983 

Nurses Actual 
Day Patients Forecast Nurses RN's 

Sunday * * * * 
Monday * * * * 
Tuesday * * * * 
Wednesday * * * * 
Thursday * * * * Friday * * * * 
Saturday * * * * 
Sunday 0. 144 * 0. 144 0. 144 
Monday 0. 102 * 1 . 1 02 1 . 1 02 
Tu esday 0. 135 * 1 . 1 35 0. 1 35 
Wednesda y 0. 1 71 * O. 17 1 0. 1 7 1 
Thursday 0.099 * 0.099 0.099 
Friday 0. 126 * 0. 126 0. 126 
Saturday O. 1 32 * O. 132 O. 132 

*missing data 

53 

LPN's 

* 
* 
* 
* 
* 
* 
* 

0.000 
0.000 
0.000 
0 .000 
0.000 
0.000 
0 .000 



Year 

1982 

1983 

TABLE XXXV 

AVERAGE DAILY PATIENT LOAD AND NURSING STAFF, 
STILLWATER MEDICAL CENTER, UNIT 15, 

SHIFTS 1-3, 1982 AND 1983 

Nurses Actual 
Shift Patients Forecast Nurses RN's 

1 * * * * 
2 * * * * 
3 * * * * 
1 O. 185 * O. 185 O. 185 
2 O. 14 7 * O. 174 O. 1 47 
3 0 .0 58 * 0.058 0.058 

*missing data 

54 

LPN's 

* 
* 
·:f 

0.000 
0.000 
0.000 



TABLE XXXVI 

REGRESSION MODE ~S OF NURSING STAFF·, 
STILLWATER MEDICAL CENTER, SHIFT 

VS. SHIFTS 2 AND 3, 1983 

Shi ft m Const a nt 

2 0.774@ 0.207 @ 

3 0.583@ 0. 218 @ 

Not e : Numb er of Numb e r of 
Nurses = m X Nurses on + 
Needed Shift 1 

@Signifi ca nt a t the 0.0001 l e vel . 

55 

R2 

0 . 826 

0.767 

Constant 



Day 

Sunday 

Monday 

Tuesday 

Wednesday 

Thursday 

Friday 

Saturday 

TA BLE XXXVII 

REGRESSION MOD ELS OF NURSING STAFF, 
ST ILL WATER MEDICAL CE NTER, 1983, 

SHIFT 1 VS. SHIFTS 2 AND 3 , 
SUNDAY-SAT UR DAY 

Shi ft m Constant 

2 0.819 @ 0.210 @ 
3 0 .697@ 0 .18 4@ 

2 0.742@ 0.227@ 
3 0.621 @ 0.21 0@ 

2 O. 313@ 0. 186@ 
3 0 . 620 @ O. 175@ 

2 0.741 @ O. 149 
3 0.535 @ O. 17 2@ 

2 · o . so2@ O. 1 34 
3 0 . 588@ 0.156 @ 

2 0 . 781 @ 0.190@ 
3 0.513 @ 0.224 @ 

2 0.777 @ 0 . 25 1@ 
3 0 . 637 @ 0.221 @ 

Note: Number of Numb er of 

R2 

0.837 
0 .804 

0 . 807 
0.762 

0. 827 
0. 783 

0 . 83 1 
0 . '{5 7 

0. 826 
0 . 784 

0 . 826 
0.802 

0.837 
0. 801 

Nur ses = m X Nurses on + Const ant 
Needed Shift 1 

@s ignifica nt a t the 0.0001 level. 

56 



57 

of shift one. It is interesting to note that had the 

forecast rule been exactly r ight the cons t ants for both 

shifts would have been zero an d m would have been 0.880 and 

0.58 for shifts two and tpre e respectively. Fro m the mod els 

we see that this is not what happened. Shift two require-

ments were actually 77.4 % of shift one requirements plus 

0.207 nurses and shift three was 58.4% plus 0.218~ Tabl e 

XXXVI I shows similar models except that instead of mod e l i ng 

the whole year each day of the week was modeled. These 

mo dels gave similar results to the overall model develop ed 

using the entire years data. 

The models developed for e a ch unit however gave 

radically different results (see Table XXXVIII). The values 

form were much lower in all cases. Units two to five had 

the largest values for m and they were low (0.203 - 0.491). 

Unit s 10 - 15 show very little relationship between actual 

shif t one nursing staff and shifts two and three nursing 

staf fs , as seen by the small values of m. 

Beyond ju s t determining the monthly averages for 

patient loads and actual nurses on duty the study analyzed 

the relationship between the number of nurses on duty and 

the patient load, taking into account seasonal difference s . 

To do this regression mo dels were developed from both years 

data and are shown in Ta ble XXXIX. All of the models have 

the same ge neral form: 

Number of 
Nur ses Needed= 
(Actual or 
Forecast) 

Number of 
Constant+ Ax Patients+ Bx Q1 

+ C x Q2 +DX Q3 . 



Unit 

2 

3 

4 

5 

1 0 

1 1 

12 

1 3 

1 4 

15 

Note: 

TABLE XXXVIII 

REGRESSIO N MOD ELS OF NURSING STAFF, 
STILLWAT ER MEDICAL CE NTER, UN ITS 

2-15~ SHIFT 1 VS. SHIFTS 
2 AND 3, 1983 

Shift m Constant 

2 0. 363 @ 1.299@ 
3 0 . 285 @ 0.716 @ 
2 0.356 @ 2.703 @ 
3 0.329 @ 1. ·770 @ 
2 0 . 491 @ 0.014 
3 0,472@ 0.015 
2 0 . 437 @ 1.767 @ 
3 0.203 @ 2.062@ 
2 0.193@ o.s90 @ 
3 0.033 1 . 1 02 @ 
2 0 . 036 0.987 @ 
3 -0.024 1 . 09 2@ 
2 0.26 1@ 1 . 194@ 
3 0. 12 9 1 . 093 @ 
2 0.02 5 1 .061 @ 
3 0. 11 2 0.900 @ 
2 0.25 1@ 1.2s 2@ 
3 0.02 6 0.994 @ 
2 o.2so@ 0.095 @ 
3 0.006 0.057 

Number of Number of 
Nurses = m X Nurses on + Constant 
Needed Shift 1 

@Significant at t he 0.0001 level. 
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R2 

0.174 
0. 122 
0. 146 
0. 1 36 
0.2 84 
0.2 82 
0.3 53 
0.0 9 1 
0. 100 
0.004 
0. 002 . 
0.001 
0 . 080 
0.023 
0.002 
0.019 
0.049 
0.006 
0 . 095 
0.000 



Unit 

2-15 

2 
3 
4 
5 

1 0 
1 1 
12 
1 3 
1 4 
1 5 

TABLE XXXIX 

REGRESSION MODELS OF NU RSING STAFF 
VS. PATIENT LOADS ACCO UN TING 
FOR SEASO NALITY, STILLW ATER 

Constant 

0 .6 85@ 

1 . 149 @ 
2.214 @ 
0.039 
1 . 359 @ 
1 . 4 09 @ 
0.949@ 
1.309@ 
1. 134@ 
1.181 @ 
0.000 

· MEDICAL CENTER, UNITS 2-15 
1982 AND 1983 

A B C 

0. 105@ -1.142@ -0.1 21@ 

0.063 @ -0.216@ -0. 1 61@ 
0.073 @ -0.262@ -0.335@ 
0 . 1 26 @ 0.001 0.004 
0.074 @ -0.254@ -0.312@ 
0.036 -0.019 -0.069 
0.012@ 0.008 0.0 36 
0 . 053@ 0. 107 -0.057 
0. O 1 3 -0.044 -0.095 
0 . 010@ -0. 1 09 -0.035 · 
1. 000 0.000 0.000 

Note: Number of Number 

D 

-0.146 @ 

-0. 173@ 
-0.288 @ 
-0.015 
-0.233@ 
-0.075 

0.015 
-0.166 @ 
-0.017 

0.028 
0.000 

of 
Nurses = Con s tant + A X Patients + B x 
Needed + C X 02 + D X 03 

@Significant at the 0.0001 level. 
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R2 

0.700 

0. 157 
0.093 
0.760 
0. 161 
0.009 
0.019 
0.051 
0.013 
0.026 
1.000 

0 1 
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Each of the Q variables is a dummy variable designed to take 

into account the seasonal differences. For example Q1 is 

always zero except for the first quarter of the year 

(J anuary to March), during which it is o ne. Q2 and Qj act 

the same and are only taken into account during the second 

and third quarters of the year respectively. The fourth 

quarter i s taken into account as part o f the constant as 

only three quarters in the model can have variables at any 

one time. 

An applied example of the mo de l may help to clari fy it s 

use. If we wanted to determine the number of nurses needed 

on unit 10 during September for an y day on any shift the 

mode l would lo ok like this: 

Number of Number o f 
Nurses = 1.409 + 0.036 x Patients + (-0.075 ) x 1 
Needed 

Note that the const a nt term equals 1 .409, A equal s 0.036, Q1 

and Q2 equal zero, D equals -0.075, and 03 equals 1 .0. Q1 

and 02 are zero because September is in t he third quarter of 

the year (hence Q3 equals 1). Al l that would be need ed now 

is the number of pa t i ents on un i t 10 at the time in 

September and the number of nurses needed could be deter-

mined. 

Go ing ba ck to Ta bl e XX XIX now th e resul t s c an be 

examined. Overall for both years we can see that for all 

units (2 - 15) the first three q uarters have a negative 

effe c t o n the a ctual number of nurses needed. The s a me is 

true o f units t wo , th r ee, fiv e , 10 a nd 13 . Al though these 
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findings may show a slight negative trend the magnitude o f 

each seasonal correc t ion is o nl y slight, with -0. 385 being 

the largest. Therefore the seasonal differences are almost 

negligable. 

The same type o f analysis was then do ne to find t he 

relationship between the forecast of nurses needed and the 

patient load. Table XXXX contains the resu l ts of this 

analysis (note that only units two throu gh five forecast 

nurs i ng needs). Combining the units that forecast nurs i ng 

needs we see that in the first quarter of the year t he 

forecast calls for 0.937 more nurses to be used on t he 

average while in the third quarter 0.472 less nurses wi l l be 

for e cast. 

Looking at each unit by itself revea l ed serveral 

differences. For units two and three the fir s t quarter 

showed se a son a l d ifferences but in the o pposite dire c tion. 

Unit two shows a decrease of almost one in the forecast of 

nurses in the first quarter whi l e unit three shows a n 

increase of over one for the first quarter. Unit four 

show e d a larg e increase in the f or e c as t dur i ng the first a nd 

second quarters as indicated by the values of Band C. The 

fifth unit showed decreases in the second and third qu a rters 

of a bout 1.7 in the forecast s . 



Unit 

2-5 

2 
3 
4 
5 

Note: 

TABLE XXXX 

REGRESSION MODELS OF FORECAST NURSING STAFF VS. 
PATIENT LO ADS ACCOUNTING FOR SEASON ALITY, 

STI LLWATE R ME DICAL CENTER, 
UNITS 2-5, 1982 AND 1983 

Constant A B C D 

2.779@ 0.037 @ 0.9 37@ -0.041 -0.472@ 

0.518 0 . 2 16@ -0.96 0@ -0.397 - 0 . 370· 
1 . 942 0.027 1.325@ 0 .378 0 . 0 11 
1 . 646 @ 0.008 2 .907 ~ 1 . 6 77@ 0 . 208 
4.915 @ 0.024 O. 1 45 - 1.782@ -1. 774 @ 

Forecast Number Number of 
of Nurses = Constant + A X Patients + 

Needed + C X Q2 + D X Q3 
B 

@Significant at the 0.0001 level. 
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R2 

0.071 

0. 231 
0.036 
0 . 305 
0 . 102 

X Q1 



CHAPTE R VI 

CON CLUSIONS AND RECOMMEN DATIONS 

It is apparent that the Stillwater Medical Center has 

experienced a decline in its patient load during 1983 when 

compared to 1982. While it seems that this drop in patient 

load would also cause some decline in nurisn g staff needs on 

the average, this did not occur. Instead nursing staff 

activity remained virtually unchanged. 

In general, a low in the average patient load and 

nursing staff activity occurred on Sundays for both years 

while the high was on Wednesdays. Also the method in which 

the forecast of nursing needs is obtained or the way in 

which the results are applied nee ds to be reevaluated. As 

there was considerable differences between t he for eca st of 

nursing needs and the actual staffing leve l . 

The recomm e nd a tion of this study is that data should 

continue to be collected by the Stillwater Medical Center so 

that trends and differences can be more th oroughly examined. 

This study wil l serve as a bench mark for continued research 

from which the hospital can gain valuable information about 

its operations and the changing environment it f inds itself 

in. 
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STILLWATER MEDICAL CENT.ER PATtENT ActJ'I.TY LEVEL 

6 
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Table for Calculating Numbe r of Staff Parsonnel 

Needed Based Upon Patient Classification 

(Excluding Ward Clerk) 
, 

.Number of Patients Nu;nber of Staff Members 
Nee.ded for Cata gory 

I 2 3 
I rr III - IV 

1 .. ------------------~------~---- .1 .J -l 1.0 

2 -------~--------------------- .2 .s . ]. 2.0 
:> 

3 -- - --- -----. --. . --- ""."---- .3 .8 1.0 3.0 

4 ----~--------7--------------- .4 1.0 1.3 4.0 
. . 

5 ---------------------------~- .• ·a 1. 3 l. 7. 5 .. 0 
-

6 ----------------------------- • 7 1.$ -~._O 6 .. 0 

7 ---~~~---------------~~------ - .a 1·. a· 2.3 t.O 

8 -------.------------------~P- I 9- z.o 2. 7. 8.0 · 

9 .i.:o ' ------. ---------------,. ----- 2.3 3,0 9. 0-

10 -----------------·~~----. -~ . 1 .. 1 2:s 3.3 10.0 
·11 ----~~--y------~~~~~~T-Y~~~- 1.i ~~8 ~-7 11.0 
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