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Abstract 

This thesis presents the desig.!1 and implementation of a Nursing Workload Man

ager module for a Patient Data Management System in an intensive care unit. The 

Nursing Workload Manager aids in the planning and documentation of the nurse#s 

workload. ft automates the generation of the nursing care plan and automatically 

assigns a score to the care plan based on a nursing workload mAasurement system. 

In the thesis a literature survey of patient data management systems, nursing work

load measurement systems and system evaluation methods is presented. This is 

followcd by an overview of the work environment of an intensive care unit. The 

functionality of the Nursing Workload Manager is described and details of the 

software environmcnt and application implementation are discusscd. Finally, the 

results of il user evaluation of the module are presented, and future work on the 

module is discusscd. 
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Sommaire 

Cette disserta tion présente la conception ct la mise en a pp!ic,ltion d'un mod LI il

servant à administrer le travail du personnel mfirmipr. Ce module l,lit partit' d'ull 

système de gestion de données des malades dans une unité dl' soill~ lIltt'n~lrS, I..'t 

.lide à planifier et documenter les activItés du personnel infirmÎL'r Il îlulomatbl' I.l 

création du plan des soins et évalue la charge dE:') travail. Dan~ Cl'UL' dissl'rtalIon, h.'~ 

systèmes informatiques médicallx, les systèmes de mesurl' dl' ch<1rgl' dc lr,\\',1\I, el 

les méthodes utilisées pour évaluer ceux-ci sont passés (>11 revue> 1; l'n VI rontll' I11l' Il t 

de travaii d'UIlP unité de soins intensifs est décrit. Les fon('tion~ du llloduk' ct k':-, 

particularités de sa mise en application sont délt1111ee~ Les Tlt,~u Il ,1 ts dl' \'0V,1\u,1linll 

du module par le personnel infirmier sont présentès, et les liglH'S din'ctnccs d'tlJh' 

évolution future du module sont discutées. 
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Chapter 1 Introduction 

The intensive carl' unit has seen il rapid increase in the amount of information and 

equipmcnt available and neccssary for its day to day functioning. The resulting 

large amounts of data must be documented and interpreted. With existing manual 

methods this 15 not cllways possible and murh data is neither collected nor ana

Iyzed. Patient data management systems or complIter-based clinical information 

systems attempt to rl'dress tlus shnrtfall ln ils simplest definitloP, a patient data 

management "ystem \:. a compuh.>nzed mcthod of .uording patient information. It 

can mtcrfaCl' with monitorint~ equipment and clcquire and store data on a continuaI 

ba~,is. In recen' years 1 h~s dl'finition has been expanded to include diagnostics, care 

pl'lIlning and dinical administra tion. 

There arc many factors that contribute to the success of a patient data manage

ment system. The ~ystem must satisfy the functionaI requirements identified at 

its inception. ft mu"t be able to mtegratc ncw fllnctions or interact wilh external 

computing f(lcllitie~, and Ils user interface must be percelved as responsive, unob

tnlslVC and "nm mal" User attitudes Lo computerizé1tion and to the patient data 

m.lnagement system must also be considered. 

One of the activll!rs of a nurse in the intensive care unit is to crea te a nursing 

carl' plan. This identifies the ll1sks required lo care for the patient Tasks such 

as initial as~essment of the' pcltien t and reasscssments, meeting patient care need5 

and plannmg and carrying out of interventIons lo mecl those nceds. The care plan 

may a150 be used by the hospital administration to measure the nursing work

load Many workload measurements systems exist. The tasks on the care plan 

are then schcduled for the commg shift. The generation and scheduling of care 

plans and the measurement of nllrsing workload are weIl sllited ta computeriza-

1 
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tion. Computer-assisted care plans have the potentlal to dccrcasf' the lin1l.' Spl'llt 

creating care plans and measuring workload, improvl' the qualit:f of thr (,1r(, pLm, 

institutionalize standards of care and beha ve as <1 reminding n1l'ch,-mbm (or cntJr,ll 

tasks [Roger el al., 1990, Roger ct al., 19911. 

In this thesis a Nursing Workload Manager module for ct patient data m,Hl.lgl'

ment system in a pediatrie intensive care un • will be presented. ln Ch,lplcr l, 

patient data management systems will be discussed in gencral with c\l .... lmg ~ys

tems being presented. U5er interaction styles and dcvices will (11so he di!->C\bSt'd. 

A description of nursing care plans ~md nursing workload me.lsureml'nh !->ysll.'ms 

will follow. Chapter 1 will finish with tl presentation of Issues and conslder.1tlOlb 

in system l'valuation, user acceptance and nursing attitudes to con,.-.,ulers 

Chapter 2 presents an overVlew of an leu and d2scnbes the pnKl'dllrl'~ t1~l'd 

in the Pediatrie Intensive Care Unit (PIeU) of the Montreal ChIldrcn's Ilospilai. 

The hardware and software configuration of the Patient Data Management Sy!'>ll'1l1 

installE'd in the PICU will be outl1l1cd 

Chapter 3 de~cribes the fUllctionality and user interface of the Nursing Worklo.1d 

Manager module, and chapter 4 discusses the implcmentation ,md t'valuation of 

the module. Future work is also presenLed. 

1.1 Patient Data Management Systems 

1.1.1 Definition 

Over the past fifteen years, a large number of P.llÎent Data Management Systems 

(PDMS) have been developed and installed in hospitals. Many of thesc installations 

have been in the Intensive Care Unit (leU). Gardner [Gardner ct al., 1989] Identifit,s 

four functions of computers in an ICU sclling: 

2 



1. Introduction 

1. Physiologie monitoring 

2. Computers that facilitate thp timely and accurate communication of data 

among multiple hospitaJ locations and departments. 

3. Management of medical records. 

4. Expert computer systems to aid in patient care decision ma king. 

Andreoli and Musser [Andreoli and Musser, 1985] identify three types of com

puter applications for patient care: patient monitoring computer systems, medi

ca] information systems, dnd computer-assisted diagnosis systems. Kriewall and 

Long [Kriewall and Long, 1991] characterize computer-based medieal systems as 

controllers, information managers or diagnostie tools. 

These three definitions overlap to comprehensively describe the realm of 

computer-based medical systems or PDMSs. Physiologie or patient monitoring 

was the earliest function implemented in a PD MS [Milholland, 19881 Physio

logie monitoring systems ca;) monitor ECG, arterial blood pressure, atrial blood 

pressures, temperature, chest drainage, urine, cardiac output and respira tory pa

rameters [Andreoli and Musser, 19851. A wide variety of computer applications in 

nursing have been identified [Carnevale, 1986, Nolan-Avila and Shabot, 1987] 

1.1.2 Physiologie Monitoring Systems 

In many cases the parameters monitored by the physiological monitoring equip

ment are not automatically recorded in the patient's chart. Even though the mon

itoring is continuous, the nurse takes a reading at half-hour or hour intervals and 

enters this reading into the paper chart [Collet et al., 19891 Transcription errors 

occur or scraps of paper, used to temporarily hold information, are misplaced 

or forgotten lHendrickson ct al., 1991, Nolan-Avila and Shabot, 1987, Soontit, 1987, 

Staggers,19881. Hammond et al. rHammond et al., 1991a] report that nearly one 
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third of all errors in an ICU involvcd mistakes in charting or relaying information 

betweenshifts. The automatic acquisition of physiological data is scen as a primary 

goal. When McDonald et al. lMcDonald ct al., 1988] developed thcir Rcgcnstrdf 

Medical Records Systems they started with laboratory results and vital signs -

in their opinion, the easiest to capture. Milholland lMilholland, 1988] rl'lercl1œs 

many of these computer-based monitoring systems. 

Physiologie monitoring can be extended to not only ll1easure and record 

vital signs, but also to control medical conditions. Systems hewc bcen dc

veloped for pharmacological drug administration and diabetes manngl'll1ent 

[Kriewall and Long, 19911. The monitoring must be done in real-time. 

Collet et al. [Collet ct al., 1990] describes a Trend Analysis module in a PDMS 

which analyzes cardio-vascular data from physiologieal monitors to generate 

an early warning alarm. Trend patterns are recognized and analyzed. J~l)la

tionships between different parameters are considered. Andreoli and Musser 

[Andreoli and Musser, 1985J criticize many monitoring systems for their tn.lbilily 

to comprehend such relationships. 

Subramanian [Subramanian, 19891 describes a microcomputer based ob~tctncs 

information management system that monitors an eight bed unit continuolls)y 

Anaiog information from a fetai monitor is digitized and stored in an IBM per

sonal computer. Waveform information can be displayed on a centrlll monitor 

for ail eight beds simuitaneously. The University of LOUIsville Medical School 

[Strickland Jr., 19911 have developed an information management system to ,1S

sist in the monitoring of patients with severe head injuries. It supplements the 

monitoring done by the ICU nurses and concentra tes on the recording of brilin 

function. 

Since their early beginnings of patient monitoring, PDMSs are now 

responsible for the collection, organization, retrieval, manipulation and 

interpretation of patient data lBradshaw et al., 1989, Harnmond ct al., 1991b, 
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1. Introduction 

Milholland,1988]. lmproved quality, both content and legibility, of the patient 

record has been ciled most frequently as the reason and bene fit of installing 

a PDMS [~radshaw et al., 1989, Hammond et al., 1991a, McDonald et al., 1988, 

MilhoJ)and, 1988, Nolan-Avila and Shabot, 1987, Soontit, 1987, Staggers, 1988]. Ef

ficiency and productivity gains have also been reported lBradshaw et al., 1989, 

Hammond et al., 1991a, McDonald et al., 1988, Soon ti t, 19871, allowing the nurse 

more time in direct patient care [Hammond et al., 1991a, Milholland,1%8, 

Nolan-Avila and Shabot, 1987, Sc)()ntit, 19871 lmproved morale and job satisfac

tion have been the by-product of these results. The patient chart produeed 

by a PDMS is more complete, more accessible and more suitable for research 

analysis than a manually produced one [Hammond et al., 1991a, Soontit, 1987, 

Staggers,19881. The incidence of duplicated or unnecessary tests decreased with 

the use of a PDMS lNolan-Avila and Shabot, 19871. 

1.1.3 Commercial versus In-House Hospital-Developed Systems 

Both commercial and in-house hospital-developed PDMSs have bee- t suc

cessfully irnplemented [Bradshaw et al., 1989, Brennan, 1991, Hasman et al., 1988] 

[Kuhn et al., 1990, McDonald el al., 1988, Nolan-Avila and Shabot, 1987] 

[Soontit,19871. Sorne commercial vend ors and products are: Hewlett-Packard 

[Hammond et al., 1991a, Nolan-Avila and Shabot, 19871, Marquftte, EMTEK 

[EMTEK 19881, MedTake [Pesee, 1988] and CliniCare [Hughes, 19881 Factors in

fluencing choice of commercial versus hospital-developed inc1ude: ability to cus

tornize, functionality, cost, user interface, modularity and multi-vendor equipment 

support [paganelli, 1989], 

Sorne commercial vend ors and products are: The commercial systems cffer 

the advantage of being ready to install in their entirety with little involvement 

from the medical staff, which contrasts to the sometimes long development cy

cle of an in-house system with Hs many staff consultations and try-outs. They 

5 
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are usually large "",1 comprehensive, but may offer more than is necdcd or dl\

sired [Brennan, 1991, Hasman ct al., 1988] and cuslomization may be difficult and 

costly [paganelli, 1989]. Excess functionality increases the cosr and can complicalc 

the user interface. Logistic and regulatory constraints can necessitate thl" dcvcl

opment of customized systems for many government and academic institutions 

lEssin, 19881. Another factor to consider is the difference in environmcnts bctwel\l\ 

an adult institute and a pediatrie one. Most commercial PDMSs are ge"rcd Lo the 

adult market. Certain functions may he inappropriatc or incorrect for a pcdialnc 

situation. 

1.1.4 User Interaction 

There are three areas of interest in user interaction: user access, mteraction styles, 

and interaction devices. In a PDMS, user access can be confined to a discussion 

of bedside access versus centralized access. Thf'fe are five main interaction styles: 

menu selection systems, form fiJI-in, command languag<'s, natmal language and 

direct manipulation. Among the many interaction devices cxist today, the pri

mary mode of data entry is the keyboard. In recent years the mou sc has gainl'd 

popularity, and automatic speech recognition is beginning to be used. 

Bedside terminaIs are becoming increasingly popular beciluse of: Tl'd uœd 

duplication of data, reduced time spent waiting for central tcrminab, more 50-

phisticated displays, improved retrieval capabilities ~nd timcly documentation 

[St. Andre and Eckerty, 1990, Hammond et al., 1991a, Hendrickson et a/., 19f.Jl] 

Halford et al. [Halford et al., 1989] found that with centralizcd terminaIs, 82(YrJ 

of nurses first wrote down data, then laLer enten'd it into the computer. ThC're arc 

sorne concerns though: additional cost, effect on patient (noise and light may be 

distracting or annoying), patient confidcntiality and data securily, lack of space 

and infection control [Hendrickson ct al., 1991, McNeal, 1990]. 

6 



1. Introduction 

Menu selection systems oHer d structured dedsion-rnaking by presenting only 

a few choices at a tirne. ft shortens learning Ume and reduces the number of 

keystrokes rf'quired by the user. It is popular in teaching systems and is ap

propriate for novice and intermittent users. Frequent users may find it slow 

[Shneiderman, 1987]. 

Form fill-in systems simplify data entry for knowledgeable intermittent users. 

Jt requires sorne training as users must understand field labels and which values 

are permissible [Shneiderman, 1987]. 

Command language systems are popular with frequent users. They are flexible 

and users can often express complex possibilities rapidly. It requires much training 

however, and memory retention may be poor [Shneiderrnan, 19871. 

Naturallanguage systems allow the user to interact with the application without 

learning its syntax. They have been successfully used in interfaces for database 

querying. Their scope is limited though, as they tend to be slow and cumbersome 

[Shneiderman,1987]. 

Direct manipulation systems crea te a visual representation of task concepts and 

allowa user to directly rnanipulate objects on the screen. They are easy to Iearn and 

memory retention is high. Direct manipulation is appealing as users do not have to 

learn commands, there are fewer errors than on a keyboard and the user's attention 

is kept on the display. Disadvantages are that they may be hard to program, and 

they require graphies display and pointing devices [Shneiderman, 19871. 

User interaction with the PDMS can range from keyboard entry to auto

matic speech recognition. The most corn mon data entry device is the standard 

typewriter-like "QWERTY" keyboard. Keyboard entry offers a wide range of 

data entry capabilities, but as de Dombal [de Dombal, 1989] states, "It is really 

something of an irony that we appear to be in many instances striding toward 

the twentieth century with devices which employ nineteenth century technol

ogy (typing)". Keyboards may be off-putting for users without typing skills 

7 



1 lntrodudlon 

(McNeal, 1990, Murchie and Kenny,1988]. For non-typists, qucstioning modes or 

menu-driven modes may be more "friendly" by reducing tlw amount of typmg 

required of the users [Hudson and Cohen, 19851. Sorne systems use a simplified 

keyboard with special function keys [Pesee, 19881. Portable hand-Ill'Id terminais 

are also available. They are composcd of a small display scrccn and custom f unction 

keys. The CliniCare system by CliniCom (Hughes, 1988] uses hand-hl'id termin,lb 

and bar-code labels to input data. 

Direct manipulation îs another means to input data. A pOlnlin~ deviCl's 

such as a mouse, l"ackball, light pen or a finger on a touchscTeen .ln' lIsl'd 

[Shneiderman, 19871. There are drawbacks to the tise of thesp inpu t nll'.1n~ to nwd 1-

cal applications. Light pens or touchscrccns ,HP fast, but are inilccur,lll' The SOl'l'n 

is obscured by the hand, arm fatigue may result and, in the CilSl' of touch .. cn't.'l1s, tilt' 

screen becomes smudged. A mouse requîres a neighbouring flat surfacl' on whirh 

to move which may be difficult Lo accommodatc 111 the crowdcd ttpace of .ln leu. 

A light pen or nlOuse has the addilional disadvantages of bf..1 ing casily I1USplacl·d 

or stolen, and having cords which may bccome cntangled rMcNpal, 1990) 

Automatic speech recf"lgnition has becn successfully used a~ an input nll'dlb to 

medical applications fKuhn ct al., 1990, Petroni ct al., 1991, Shiffrnan l'I al., 19911 A 

Patient Data Mangement System where Lhe user's hands and eyt>s art' occupicd, 

mobility is required and cramped conditions may precJude the use of the kC'ybo,1rd 

rShneiderman, 1987] is an obvious application for speech recognition. Âutomîlllc 

,pee ch recognition systems are bccoming affordable, buL thelr eurrent error rates, 

speaker dependencerequirements and controIlcd voeabulary Iimit their apphGltion 

[McDonald et al., 19881. As Landau (Landau et Ill., 1989} states, "the neCf..'!:>slty of 

training the vocabulary to a particular voice and of using feedback to verif y the 

input would prove frustrating to the busy physician". 

Murchie and Kenny rMurchie and K('nny, 1988) conducted a study to compare 

three different input devices: st<lndard keyboard, light pen and voice recogni-

8 



1. Introduction 

tion. Intensive Care Unit staff found keyboard input to be the quiekest, most 

accurate, easiest and most preferred method of data entry. A group at MIT 

[Schmandt et al., 1990] have augmented the X Window system with speech input. 

It is used in conjunction with the keyboard. There was no difference in speed of 

access between using the speech input or using the mouse. The choice of medium 

was related 10 convenience. The most likely solution of which input means to use 

is to tlllow the user to operate an application with many different input :neans: 

automatic speech recognition, direct manipulation device or keyboard. 

Deciding on a user interface for an application can be difficult. The community 

of users must be known to determine if training will be possible, how often the user 

will use the system, what equipment can the y use, etc. Often there is a broad range 

of user's needs, capabilities and environments. Two methods to address this range 

is to buiId more than one interface for an application, or to build a user-supportive 

interface. 

Hudson and Cohen [Hudson and Cohen, 1985] found it necessary to provide 

three user interfaces for their medical expert system in order to satisfy their com

munit y of users over time. The user interface may be used in a questioning mode, 

a data-driven mode and a menu-driven mode. 

A user-supportive interface provides a custom interface to an applica

tion based on the user's application domain, experience level and preferences 

lD' Atri and Felice, 19891. User profiles are maintained in a knowledgebase. An 

individual user madel is built from ttis information. 

1.1.5 Data Validation 

Once data has been entered inta the system it is desirable to have back

ground procedures to check the quality of the data. Procedures can validate 

ranges for physiologie possibility ~ nd probability, assess variables for anatomie 

9 



1 Introd\Kthm 

and physiological compatibility and de' delta checking for repeatcd vari.lbll'~ 

[St. Andre and Eckerty, 1990, McDonald et al., 1988, Milholland, 19H81. Rangt.' v.11· 

idation procedures check numerie observation against normal, critie.ll or .lbsolutt.' 

ranges. Data outside of the absolutc rlmge is rejectcd and confirmatllHl is rl'

quired for data in the critical range or the range of possibllity, hut not probabllity 

Anatomie dnd physiological compalibility procedures check the approprialt.'Ilt.'Ss 

of sequential data. Delta checking for repeat variables compares sequenti.11 dat.l 

for the same variable. Confirmation is required if an unusually large change OCClIfS 

in a short period of timf', 

Another means of controlling tll."' validity of data inputs is to encode thp data. In 

DIOGENE, a Hospital Information System in Ceneva, [Scherrer t'lill., 19901 physi

cians enter coded diagnosis. Statistical analysis can then be donc on the data 

McDonald et al. [McDonald ct al., 1988} a150 encode data in their Regenstn.>if Med

ical Records System. 

1.2 Nursing Care Plans 

A nursing carl' plan is a plan of the care reqllired for a patient bascd on the pa

tient's age, diagnosis, operation performed, allergies and possibly other individual 

circumstances. In man y hospitals the nursing care plan is formlllly structurpd inio 

etiologies, expected outcomes or goals, and nursing interventions [Bail('y, 1 YRH, 

Edmunds, 1982, Hendrickson ct a!., 1991, Probst and Rush, 19901. The nllrsmg care 

plan may also more simply list the diagnosis and operation information, and nurs

ing :Jetions or tasks. 

Albrecht and Lieske lAlbrecht and Lieske, 1985] describe an automated carc 

planning system installed at the Milwaukee County Medical Complex. The carc 

planning system was developed under the premü:e that nurses should n(\t only 

directly care for patients, but should also manage the organization of the plltient's 

10 



1. Introduction 

hospital care. It was one of the firsl patient care planning systems. 

In most computerized care plan systems, the nurse can preload a standard care 

plan from a library of care plans [Allen, 1991, Bailey, 1988, Brider, 1991, Buck, 1991, 

Edmunds, 1982, Hinson and Bush, 1988, Keenan, 19911. The library is usually in

dexed by diagnosis. Standards of care are automatically loaded in sorne systems. 

The nurse customizes the "standard" care plan to meet with the particular require

ments of each patient. 

ln other cases, expert systems are used to assist the nurse in creating the care 

plan [Probst and Rush, 1990, Hendrickson ct al., 1991, Sinclair, 19901. In Probst's 

and Rush'ssystern [Probst and Rush, 19901, novice nurses are assisted in the assess

ment process by answering questions about key parameters. From ,~he assessment 

parameters, the expert system generates an analysis of the situation. This includes 

the patient risks and a plan of care. "Fuzzy" logic is used to take into accounl the 

degree or extent to which a concept appHes. 

Computerization of nursing care plans offers substantial benefits. Many of 

lhese benefits are the same as thosc resulting from computerization of the nurs

ing activities in general: less time is spent developing and updating a care 

plan [Allen,1991, Bailey, 1988, Edmunds, 19821, the content and legibility irn

prove (Allen, 1991, Hendrickson cl al., 1991], productivity increases [Bailey, 1988, 

Brider, 19911, and morale and job satisfaction improve [Bailey, 19881. Additionally, 

computerization of nursing care plans produces a consistency of care in a hos

pitalor association of hospitals, and institutionalizes corporate standards of care 

[Allen, 1991, Edmunds, 1982, Hinson and Bush, 1988, fyer, 1991, Keenan, 19911. 

Allen [Allen, 1991] mentions lwo obstacles to autornated nursing care plans: 

computer anxiety and lack of computer knowledge by nurses, and the sometimes 

non-critical acceptance by a nurse of a pre-loaded care plan. 
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1.3 Nursing Workload Measurement Systems 

Nursing workload measurement systems aim to measure the patients l\eeds tor 

nursing attention and determine how many nursing staff are required lo providt' 

that care [O'Brien-Pallas, 19881. The output of nursing workloarl measun. ... llIl'nl 

systems provides data to the administration of the unit or hospital tu be used 111 dl'

termining staffing allocations, monitoring productivity, and costmg and bllhng 

of nursing services lBradshaw 1'1 al., 1989, Cockerill and O'Brien ·Pallas, }YYO, 

Karshmer, 1991, Keenan,1991, van Slyck, 19911. In a study by O'Brien-P.1I1.1"; 

and Cockerill [O'Brien-Pallas and Cockerill, 19901, senior Illlrsing .1dmmistr.1tor..; 

ranked the most important use of workload measurement systems Wd~ to prl'dict 

and justify staffing requirements. The second and third ranked uses were budget 

preparation and productivity analysis. 

Thibault [Thibault, 1990J believes that workload measurcment sy~tems havt' 

two main functions: data collection over a long period of lime to C'stablbh tn .. 'l1\b 

and to adjust teams on a daily basis according tl) variations in palient's tWl'd~ 

A nursing workload measurement system is in use in the majority of ho~pil.11" 

in Nor,h America and in Great Brilain [Cockerill and O'Bricn-l'alJ,ls, l<)l)Ol. M'lIlY 

accreditation bodies mandate Hs use. Some of the systems 1Il USl' ln ClI1.H.ia da' 

GRASP, HSSG, MEDICUS, NHPIP, NI55 and PRN. 

O'Brien-Pallas [O'Brien-Pallas, 19881 describes a history of workloJd m(.'.l~Ufl·

ment systems. The first attempts to prcdict nursing workload used data averaged 

from a survey of hospitals. Characteristics and care requirements of indivldutll 

patients were not considered. The industrial and management engmcering model 

was applied in the 1950's to measure workload. Systems using this mode! are 

often termed Patient Classification Systems (l'CS). The tasks required to care for 

the patient and the average time required for each task were lIsed to detcrmilll' 

how mu ch nursing time was required by the patient. Most current mea!)urcment 

12 
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systems used today are based on this mode!. Operations research methodologies 

have also been applied to measure workload. The approach is based on the as

sumption that the ntasing attention required by patients is greater that the sum of 

the times associated with tasks that nurses complete on behalf of those patients 

Patient Classification Systems, patient dependency leveIs, acuity scores and 

medical Diagnostic Related Groups (ORGs) are aIl methods used to measure the 

severity of the patient's ilIness and level of care required. ORGs reflect a med

ical model and as such are unsuitable for measuring the nursing component 

of patient needs [O'Brien-Pallas, 1988, van Slyck, 19911 A study by Halloran 

[O'Brien-Pallas, 1988] found that ther(' was no strong association of ORGs with 

variations in nursing workload. 

One criticism of nursing workload measuring systems is that many of the 

systems do Ilot accurately measure workload [Cockerill and O'Brien-Pallas, 1990, 

Thibault, 19901. The risk, complexity or skill of a task is not considered, only the 

lime to complete il [van Slyck, 1991]. Also physiological and social care tasks are 

often not scored [O'Brien-Pallas, 1988, Slelling, 1991, van Slyck, 1991], along with 

organizational and background wùrk [Ste1ling, 1991 J. "Invisible" work is described 

as that work which is difficult to quantify or less easily measurable [Thibault, 1990J. 

It consists of physical, cognitive, emotional and intangible coordination compo

nents. The invisible work is not documented, scheduled or scored by the system 

and is thus ignored The lack of recognition for this work is frustrating to nurses 

and leads to professional dissatisfaction lStelling, 1991, Thibault, 1990]. 

A second criticism is that it encourages a perception of nursing as a series 

of timed, well-defined tasks [O'Brien-Pallas, 1988, Stelling, 1991, van Slyck, 19911. 

A third criticism is that the systems are too bureaucratie and time consuming 

[Cockerill and O'Brien-Pallas, 1990, Karshmer, 19911. 

Also there are inconsistencies in measurementscores betweendifferentsystems. 

O'Brien-Pallas [O'Brien-l'allas, 1988, O'Brien-Pallas et al., 1989] found differences 

13 
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in care estimates between CRASP, PRN and MEDICUS for gei\cric case groups and 

sorted case mix groups. 

Resolving these critical Issues will contribute to positiw nursing 

and administration attitudes to nursing workload meaSUTemcnt ~ystl'ms 

[Cockerill and O'Brien-Pallas, 1990, O'Brien-Pallas, 1988, van Slyck, 19911, and .1S 

Thibault [Thibault, 1990] states, "cven if the instruments do not meaSUfe ""ll" tht' 

workload, as long as they are correlated Lo the load, they will penmt trends tn bl' 

established over time and allow valid administrative dccisions to bl~ made". 

Computerization of the measurcment process would solve soml' of the (nti

cisrns. Thibault [Thibault, 19901 feeb 1he lack of computer support creall's work lOf 

managers and nurses and greatly rl'ducc~ intercst in workload n1ctlslInng SYStl'll1'> 

Bradshaw (US) [Bradshawl'faJ., 1989J and Kecnan (Great Bnlam) IKel'n,lll, Il)l)ll 

have both observed positive results of computcrizing meaSllf('mcnt me1hocb ln 

both cases the care planning and measurement proccss were automated. Kar~h

mer [Karshmer, 1991J and Bailey [Bailey, 1988J advocate an integration of the two 

activities in order to streamline nursing care management. 

In the study by O'Brien-Pallas and Cockerill, the sec0ild higbesl n1ed J pSl'arcl. 

priority of senior nursing admimstrators was to develop a system th.l1 would 

generate a care plan with workload assignf11ent. Many respondents of Hw study 

believed future t001s must be computerized [O'Brien-Pallas and COCkt.'l !Il, 19':JOJ. 

Three of the most commonly lIsed workload rncasurcment ~ystems in CanilJ,l 

are PRN, GRASP and MEDICUS. Each system attempts tn calcubtc the 101111 nUl11-

ber of hours required to care for a patient. The mdhods and information they 

use differs, as do their results. PRN, GRASP and MEOICUS are dcscnhed on t11l' 

following pages. 
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1. Introduction 

1.3.1 PRN 

The Progressive Researeh in Nursing (PRN) system measures direct and indi

rect clinical aetivities. It can measure non-nursing aetivities like clerical tas!::s, 

tasks of other c1inical professionals and hotel type tasks. It supports the mea

surement of administrative non-dinical activities such as management of hu

man, material and financial resources. ft is not able to measure invisible work. 

[O'Brien-Pallas et al., 1989] [Thibault, 1990] 

The total number of hours of care required is calculated as 

[O'Brien-Pallas el al., 19891, 

THC = TOCH + (TDCH x %IC/%DC) 

where 

THC = total hours of care peT patient per day 

TDCH = total direct care hOUTS per pdtient per day 

%IC = percent indilect care 

%DC = percent direct care 

The most reCf'nt version of the PRN system sec. ing form (1987) is a list of 

260 items. Segmt'nts of the PRN system scoring form are shown in figures 2.4 

and 2.5 [TIlquin, 1978, TIlquin, 1987J. Each item describes one or several nurs

ing actions and may be qualified by certain attributes: type of patient coneerned, 

modes of patient managements, range, intensity, frequeney, etc. There are eight 

categories: respiration, nutrition and hydration, elimination, personal care, am

bulation, communication, treatments and diagnostic procedures. Each item has a 

score associated with it. One point is equivalent to 5 minutes. The score signifies 

the amount of time deemed to be required to carry out the aetivity over a 24 hour 

period IThibault, 19901. 

Two main strengths of the PRN system are that it is developed from a rigorous 

scientifie basis and testing, and that by measuring the required care rather than 
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realized care, it facilitates external validation. Others are that it can tdke into 

consideration the psycho-social needs of the patient, and that it is specifie <ln\.i C,15Y 

to use [Thibault, 19901 

Two main limitations of PRN are ~~al it dœs not take into account the degrl'l' 

of effort required to perform the task and that it cannot take into c1,ccount llllr-l'

dicted care in the estima le of required care. Also the number of indicators can b(' 

overwhelming for beginners [Thibau]t, 19901. Thibault recommends that LIll' PRN 

system be computerized. 

1.3.2 GRASP 

The GRASP system follows standard engineering practices to Tl1C'<1sunng work

load. It is primarily an instrument of efficient management of personnel r,ühl'I 

than an objective measurement of workload. GRASP measures direct and indm..'cl 

clinical activities. Indirect clinical activitics include nursing process, cJil11Ct11 m(>et

ings and charting. ft does not mea~urc non-clinical activtties such as admmistra

tion. The measurement of the invisible work is limited [O'Brien-Pallas el al., 19891 

[Thibault, 1990] 

The chart value is determined as [Thibault, 1990L 

Normal Time Value 

+ Fatigue and Delay Factor 

= Standard Time Value 

x Frequency of Activity in 24 hours 

= Total TIme in 24 hours 

Adjustment Factor 

= Adjusted TIrne 

6 (One-tenth of an hour) 

= Chart value 
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A patient is assessed by selecting appropria te nursing care interventions re

quired in ten major care elements: diet, elimination, hygiene, vital signs, turning 

and ambulation, medicalions, respira tory aids, teaching, emotional support, and 

indirect care. The CRASP values are presented in tenths of an hour. The score for 

a patient is the total nurnber of points generated across the ten major care elements 

[Thibault, 19901 

1.3.3 MEDICUS 

The MEDICUS system measures direct and indirect clinical activities. It also mea

sures sorne non-nursing activities such as clerical tasks, tasks of other clinical 

professionals and hotel type tasks. ft is able to measure non-clinical activities such 

as administration and to a limited extent- teaching. It purports to measure invis

ible work considering physicaI. cognitive, emotional and intangible coordination 

aspects [O'Brien-Pallas et al., 1989] [Thibault, 1990]. 

The total number of hours of care required is calculated as 

[O'Brien-Pailas et al., 19891, 

THe == RVxTH 

where 

THe = total hours of care per patient per day 

RV = relative value per level of care (pre-set) 

TH :: target hours per unit of workload 

and OCT:: TCH x %DC 

where 

DCT :: dirèct care per patient per day 

TeH:: total care hours 
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%DC = percent direct care 

There are two major strèngths of the system. Firstly, MEDICUS was devcll1t)t'd 

from the start with an objective of administration support. 1 ts approach is praclical. 

Secondly, its focus on patient needs and the nursing process considers tht' COtn

plexity of a patient situation. Hs limitation is its lack of documentation concerning 

its original protocol [Thibault, 19901. 

1.4 User Evaluation 

As Tombaugh [Tombaugh et al., 1989] states, Il A usable system is 011l' whirh is 

easy to learn to use, provides a powerful tool for the expert and produces user 

satisfaction within the system". To properly evaluate a system, goals must be set 

and measured. System evaluation appHes the designer's original goals .lgaillsl 

the product, and tests the reliabiIity and validity of the system fPeterson, ll)fml. 

Goal setting should involve budget, deadlines, machine performance and user 

performance [Tombaugh et al., 1989]. 

Essin lEssin, 19881 describes the components of general success of a c1inicnl 

computer system as, 

• Completion on time. 

• Completion within budget. 

• The system actually performs the desired funclions. 

• The system interacts cooperatively with olher systems at the institution 

• Users find the system normallo use (The system is logical, prcdictable, and 

comfortable to use, and does not confliet with the way the users normally 

work. ft does not create an escalating level of frustration as lime passes). 
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• The system meets future 'unanticipated' demands without substantial mod

ification of work completed. 

This criteria could equany apply to any computer system. 

In recent years, much attention has been paid to the user interface. Many 

systems have floundered due to ignoring or misunderstanding users' subjective 

preferences and biases. [Peterson, 1988, Tombaugh et al., 1989] 

There are several techniques available to evaluate the user interface. One 

method is to a pp]y a set of guidelines derived from generic requirements of human

computer interfaces to a design lEdmonds, 19901. Unfortunately producing such a 

set of guidelines is difficult. 

80th Edmonds and Tombaugh fee] the best approach in evaluating the user 

interface is to evaluate the interface alongside its design and development. It 

should be an iterative participative activity. The later a problem is recognized, 

the more difficult and costly il is to address. On-going user testing ensures that 

feedback from the users aids in forming design decisions. 

]effries et al. lJeffries cf al., 19911 describe four techniques for evalua ting user 

interfaces: heuristic eva]uation, usability testing, guidelines and cognitive walk

through. Heuristic evaluation consists of user interface specialists using their 

experience ta study an interface in depth and search for factors that will lead to 

l1sability problems. Usability testing is also carried out by user interface special

ists. The specialists gather data on problems that occur during the use of the 

interface under real-world or controlled conditions. The application of published 

guidelines is the third technique. The guidelines make specifie recommendations 

to interface developers. Cognitive walthrough attempts to mimic a typical user's 

tasks by combining software walkthroughs with a cognitive mode} of learning by 

exploration. Table 1.1 [Jeffries et al., 1991] lists advantages and disadvantages of 

the four techniques. 
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- ------- ~ 

Technique Advantages Disadvantages 
Heuristic Evaluation Identifies many more Requires UI expcrtis 

problems Requîres several eva luators 
Identifies more serious 
problems 
Low cost --------

Usability Testing Identifies serious and Requires UI expcrtis 
recurring problcms High cost 
Avoids low-priorily Misses consistency p 
problems 

Guidelines identifies recurring and Misses sorne severe 
general problems 
Can be used by soft ware 
developers 

Cognitive Walkthrough Helps define -users'go~lls Needs taskdeffïïitioI 
and Clssumptions methodology 
('an be used by soft ware Tedious 
developers Misses geI1cral and r l'curring 

problcms ----- - --- -- --- ------ ------- - ~- - ~---- ---

Table 1.1: Comparison of Evaluation Techniques 

Eaves [Eaves, 1991] recommends forming il checklist of items evaluating system 

functionality, performance, reporting and support. Items on the chccklist should 

be scored and discussed by members of an evaluation team. 

de Dombal [de Dombal, 1989] asks three questions when evalualing an innova

tion: "Is the innovation necessary?", "Can the innovation improve performanCl'?", 

and "Can this be done without problem?". 

Milholland [Milholland, 1988], in evaluating a PDMS believes the primary ques

tion is to de termine the effeet the system has on the institution. She poses the 

following questions: 

Have working conditions been improved or have nurses, the pri

mary users of such systems, had additional work imposed on them? 

Is information more accessible? Are more data reeording and retrieval 

activities expected of the nurse? Is the information provided by the 

PDMS appropria te for the needs of the clinicians in providing patient 
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care? For which clinicians? Does the increased availability of comput~d 

physiologie indices improve the quality of patient care? Has the instal

lation of the computer system led to increased or decreased costs to 

patients, staff, and the intensive care unit? [MiIholland,1988,page 204] 

Many authors in the health field warn against the danger of not assessing 

computer literacy and attitudes to computerization prior to installation of a med

ieal system [Bongartz,1988, Brodt and Strong, 1986, Bryson,1991, Burkes,1991, 

Strong and Brodt, 1985]. Resistance and fear of computers by medical staff 

and particuJarly nurses, the principle user of a PDMS, have been widely 

documented [Allen, 1991, Hammond etai., 1991a, Bongartz,1988, Brennan,1991, 

St. Andre and Eckerty, 1990, Stonham, 1991, Strong and Brodt, 1985]. Computer 

illiteracy impacts training times and costs, and, if not considered, can lead to a 

quick rejectjon of a system by users. 
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Chapter 2 Overview of an Intensive Care Unit 

This chapter describes the functions of a Pediatrie Intensive Care Unit (l'leU) from 

a nursing perspective. There are eight general categories of functions carried out in 

a PICU: patient admission, cardiovascular monitoring, fluid balance momtormg, 

the preparation of nursing care plans, the rneasurernenl of nursing workload, tilt' 

request of laboratory tests and _ ... 1 y of laboratory rcsults, the rcqul'st l)f ph.1rm,l

ceuticals and the traeking of medications. Each general functiuna! l\lll'gory wIll 

be described along with the existing procedures used in the l'leU of tlw Montrl',ll 

Children's Hospital. The research described in this thesis has bl.'c!1 dmw III l'On

junction with the development of a Patient Data Management System (PDMS) in 

the PICU of the Montreal Children's Hospital. The existing imp!ement.1tion of tlw 

PDMS will be outlined. 

In the PICU is a Hewlett Packard (HP) CareNet System. The Caf(~Nl't System 

is made up of a number of eomponents. One set of eomponcnls is fourtl'l'n IIP 

78534A physiological bedside monitors. The monitors are capable of smoolhing 

measured parameters, real-time display of measured data and alarm generalÏons 

These monitors are Iinked in a star configuration local area network Lo a HP7H5H 1;\ 

Network System Communications Controller 

The PDMS software operates on an IBM PS/2 Model 50 person<ll c0l11pl.lll'r 

running OS/2 1.0 with a 40MByte hard disk. The personal compul(>r has a l11gh 

resolution display and an EPSON LQ-2550 letter quality eotour printer attachcd to 

it. 

A HP78588A Careport network interface is used to communieale the monitored 

data to the PS/2 personal computer. The Careport translates the data From the 

Hewlett Packard proprietary format into R5-232C messages. Figure 2.1 shows this 
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Figure 2.1: PDMS ha rd ware configuration 

hardware configuration. 

The PDMS software modules which are installed in the PICU are the System 

Manager modules, the Data Link Controller module, the Patient Registration Mod

ule, the Trend Display module, and the Fluid Balance module. Figure 2.2 shows 

this software configuration. 

System Manager - this module starts up the other modules and acts as a Inain 

menu to access the other modules. 

Data Unk Controller - this mod ule fetches, through the RS-232C link, the data 

acquired at the bedside monitor and stores it. It also acts as an intermediary by 

transmitting commands between modules. 

Patient Registration - this module manages the administrative patient infor

mation and initializes the on-li ne data collection from the network. 
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Figure 2.2: PDMS software configuration 

Trend Display - this module graphically displays the physiologïcal measure

ments acquired by the Data Link Controller. 

Fluid Balance - this module displays the measurement of substances ta ken in 

by the patient (ingesta) and put out by the patient (exereta). 

2.1 Patient Admission 

The Hospital Information System (HIS) handles the patient admissions, discharge 

and billing procedures. The PDMS is not Iinked to the HIS. Wi thout a link bctwcen 

the systems, sorne administrative patient information is duplieated. In the future 

it would be desirable to automatically load the necessary information directly into 

the PDMS. The PDMS patient header file contains statie information such as na me, 

date ofbirth, sex, address, admi!::c:ion date and time, and dynamk information such 

as diagnostic codes and bookdn treatment indicators. The treatment indicators Jist 

monitoring and respiratory parameters. 
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2.2 Cardiovascular Monitoring 

The vital signs of the patient are monitored in the PICU both through the Hewlett 

Packard CareNet System (for example, blood pressure) and by nursing observation 

(forexample, pupil size). In the current PDMS the Trend Display module displays 

the vital signs monitored by the CareNet System on the 8514/ A coIour monitor of 

the personal computer. Measurernents are acquired by the Data Link Controller 

every two seconds. The 'seconds' data is averaged every minute. The 'minute' 

data is averaged every half-hour. The data is placed in shared memory where it 

can be accessed by the Trend Display module. 

A multi-level expert system is being developed for the Trend Display module. 

The expert system will aid in the detection and diagnosis of critical patient condi

tions. Automatic real-time analysis of the trends pro vides a warning about slowly 

varying trends or short interval disturbances. The new Trend Analysis module 

will involve recognition of trends, followed by analysis to determine the patient's 

state. 

2 .. 3 Fluid Balance Monitoring 

Patients musi be monitored on their fIuid balance. Fluid balance accounts for the 

patient's fluic. intake (ingesta) and fluid output (excreta). The nurse takes periodic 

measurements from infusion pumps or urine bags, and enters these numbers into 

the fluid balance chart. Medications are also entered here. Running totals must 

be calculated and abnormaIities noted. The current PDMS has duplicated the 

paper fIuid balance chart. The computerized chart is set up as a spreadsheet and 

key combinations are used to navigate through the chart. It is cumbersome and 

slow, and provides no advantages to the nurse over the manual method. For 

these reasons a new fluid balance module is being developed that uses keyboard, 
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mouse or automatic speech recognition to enter values. The new modult.' uses the 

graphical user interface of OS/2. Validation procedures are used on the data ln 

warn the user on data entry of an abnormal value. 

2.4 Nursing Care Plans 

Currently the nurse prepares a nursing care plan for él patient on admission to Illt.' 

PICU, and updates it as the patient's state requires. Figure 2.3 shows tht> Nursing 

Care Plan Worksheet used by the Montreal Children's Hospital. The can' rel]lllfl'd 

is determined by the patient's age, diagnosis, operation performed, allergies and 

possible other individual circumstances. Nurses use their training and pn.·VIOUS 

experience with other patients to know which tasks to perform l'hen' aH' rL'fen.'net' 

books on the floor. The tasks are listed on the Nursing Care Plan Worksheet l'Ill' 

Nursing Care Plan Worksheet is divided into nine sections The first sectIOn li ... b 

general patient informa tion and the rema i Il ing eigh t sections h~t the lasks. The l.lsks 

are categorized into Respiration, Nutrition and Hydration l Ehminalllm, Per~onal 

Care, Amhulation, Communication, Trea tments and Diagnostic Procedures. 

Once the care plan has been fmed out the nurse must assign éI score to Hw pl'lIl 

The score is derived From the Progressive Research in Nursing (PRN) worklo.H.i 

measuremE"nt system. Segments of the PRN system scoring form ,]fI.' shown in 

Figures 2.4 and 2.5. 

The task description in the care plan may differ from those in the PRN scoring 

for m, so sorne translation may have to be done hy the nurse. Also, translation 

of the frequency measurement must often he made. Most orders are described as 

"every x hours", while the PRN scoring form describes frequency as "x limes [pl'f 

24 hours]". Scoring rnedications and intravenous solutions is more complicatcd. 

The nurse scores the medication by calculating how many times the medication is 

to be given based on its "every x hours" order and by which route. lnlravenous 
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NURSING CARE PLAN WORKSHEET 

Nome Age: TREATMENTS 

DlagnoSIS. MEDICATIONS Sen adrnlOistered 

POPRII'VIUNGlDROPS IV, 

OperatIOn IMlSCno IV Pre-mixed 

MEDICATIONS StartlV 

AllerQles IV Therapy 

RESPIRATION 

Humidification 

Flespiralory exerases Blood and Denvallves 

Chast phYSIO TPN 

Aerosol 

SUdlOntng 

TrachJlnlubaled 

Oxygen 

NUTRITION AND HYDRA nON 

----rF;edlllQ S IP JCJIJHydrallon PO 

DlIlt 

Gavage 

ELiMAll0N 

Ullnal 1 1 Bedpan, 1 ASSISI to BR. 

Dlapersllncontlnence , 

PERSONALCARE 

Hyglene SlP JC PrecautlOnary T echnques 
~'WCIlbw: 

DIAGNOSTIC PROCEDURES SkInCa,. 

Moulh Care Observation VS 

HalrCare Vascular NS 

Street Clothlng 

AMBULAll0N Intake and Oulput 

Upwrth help WelQWMeasure 

Tum and Posilion SpeCimenl Procuremenl 

Muscular ExerCISes 

Restralnls Blood 

COMMUNICAll0N 

SI4lPOr1lve Analysis on Umt 

Daia CollectIOn 

Teachlllg AsslSt Exam or X-Ray, AsslstM D' 

PreventIVe POints 

L'HOPIT Al DE MONTREAL POUR ENF ANTS - THE MONTREAL CHIlDREN"S HOSPITAL NURSING 

Figure 2.3: Nursing Care Plan Worksheet 
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r--------------------~----
RESPIRATION 

rH~u~m~ld~lfl_~~~t~lo_n _________________________________ ~_ 

R8$plratory ExerO'las GUidance 2 

ResplfalOry ExerCisas 1 6 limes 4 

Resplratory Elerdsas 7 limes or more 12 
F==-:::.:=:.::;:-.---"'-:.:.:.-::~--'--=.:-:----------
Chest physlolherapy (c pl 1 2 tlmes 

Ch9St physlotherapy (e pl 36 limes 12 

Chesl physlolherapy (e p) 7 limes or moro 21 ......;.c-'-'--_-'-'..-'-'-'--____________ _ 

Aerosol Trealmenl GUidance 

AerosOl Treatmenl Complele Asslslance 14 

SucllOnlng 1 6 limes l 

Sucllonlng 7 19 limes Il 

Sucllonlng 20-47 limes \1 

Suctlonlng 48 limes or more 24 

TracIleostomy care Guidance 1 

Tracheostomy care Pafllal or complele Ass.stanr.9 4 

Intubation care 1 2 t.mes 2 

Intullaflon care _o. 3 limes or more 7 
~--------------------- -
Manusi ventilation 1 Il limes 1 

Manual ventliallol1 12 limas or more 7 
~--------------------------------------
Oxygen Iherapy (calheler. mask alC 1 

01ygen Iherapy (croupelle covorAd lenl. T lube. o~~ _____ ~ 

AsSISIOO venlllation 1 ~ 

Figure 2.4: PRN System Sconng Form - RespIration segment [Tllquin,l YH7! 

------ - - -----~ 
TREATMENTS --------

Medlcallon self adm.OIslered 2 

Medication PO/PR/PV/UnglOrops 1 4 omes 1 

Med,cal,on POIPR/PV/Ung/Orops 514111!leS J 

Med,cat.on PO/PR/PVtUng/Orops 15 ;>4 limes 4 

Med,cSllon POiPR/PV/Ung/Orops 25 t.mes or more S -
Med.callon lM/SC/ID 1 3 bmas 1 

Medlcalion IM/SC/ID 4 71.mes 3 

Medlcallon IMISC/ID 8 I.mos or more 1. 

Med,calion IV 1-30mos 2 

Medication IV 4101.mes 5 

Medlcallon IV 1 '-15limes 9 

Medication IV 16-30 limes \5 

MeOicatlon IV 31 I.mes or more 24 

Med,cal,on IV pre mlxed 1 50mas 2 

MedicatIon IV pre-mlxed 690mas 4 

~ed.callon IV pre-mlxed 10 I.mes or more 7 

IV or SC InfusIon slart , puncIUle 4 

IV or SC InfUSion starl 2 pu nctures _or more 7 

Intravenrus tharapy (COnllnUOUS) , solunon 4 

Intravenous Iherapy (contlnuous) 2 soluoons H 

Intravenous Iherapy (contlnuous) 36 solulions 14 

InlravenOus therapy (COnllnuous) 7 or more soluOons 19 

InlrdvenOus blood and delll/a oves , 2 Iransfuslons 1> 

In!ravenous blood and de"l/aoves 3 or more transfusIons 15 -----
InlrBl/enous TPN (conlinuous) 

Figure 2.5: PRN System Scoring rorm - partial Treatments segment 
[TIlquin,1987J 
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2. Overview of an Intensive Care Unit 

RESPIRATION 

Humidification: 

Respiratory Exercises: 

12 Chest physio: every 4 hours 
-

Aerosol: 

6 Suctioning: every 2-3 hours 

Trach./lntubated: 

Oxygen: 

Figure 2.6: Nursing Care Plan Worksheet - Respiration segment 

solu tions must be coun ted and separa ted by type. Two examples are shown below. 

EXAMPLE 1 

Figure 2.6 shows the Respiration segment of a Nursing Care Plan Worksheet. Two 

tasks are entered. 

To score "Chest Physiothe'rapy every 4 hours' : 

Step 1 Refer to the Respiration section of the PRN form shown in Figure 2.4. Note 

that the PRN form describes "Chest physiotherapy" as "x times [per 24 hours]" 

Step 2 Con vert "Chest Physiotherapy every 4 hours" to "Chest Physiotherapy x 

limes [Der 24 hours]" . .. 
Result: 6 times [per 24 hours]. 

Step 3 Find "Chest physiotherapy 6 times" on the PRN system form. 

Result: "Chest Physiotherapy 3-6 times". 

Score: 12 
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EXAMPLE2 

Figure 2.7 shows the Treatments segment of a Nursing Care Plan Worksheet. Four 

medications, three intravenous (IV) solutions and one blood product are cnlercd 

in the Treatments section. 

To score the medications: 

SteJ?J. Refer to the Treatments section of the PRN form shown in Figure 2.5. Note 

that the medications are divided into groups by the route of entry l'Ind that the 

frequency measurement is described as /Ix times [per 24 hours]. 

5tep 2 Convert the frequency rneasurement of each medication tn 'Ix limes 1 ~1('r 24 

hours]" . 

Result: 

"Medication1 PO every 4 hours" becomes "6 times" 

"Medication2 PO every 12 hours" becornes "2 limes" 

"MedicationJ 1>0 every 6 hours" becomes "4 tirnes" 

"Medication4 IV every hour" becomes "24 times" 

Step 3 Find the matching Hne on the PRN form. 

Find "Medication1 PO 6 times" 

Resul t: "Medica tion PO 5-14 tirnes" 

Score: 3 

Find "Medication2 PO 2 times" 

ResuIt: "Medication PO 1-4 times" 

Score: 1 

Find "Medication3 PO 4 times" 

Result: "Medication PO 1-4 times" 

Score: 1 

Find "Medication4 IV 24 times" 
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2. Overview of an Intensive Care Unit 

TREATMENTS 

MEDICATIONS. Self administf.:ed 

5 POtPA/PVIUNG'DROPS 15 IV 

IM/SCIID IV. Pre·mlxed 

MEDICATIONS: Start IV 

14 IV. Therapy: IV soin continuous xx ml/hr R foot 

IV solution continuous xx mVhr L Jugular 

IV solution continuous xx mVhr L foot 

15 Slood and Derivatives. whole blood as required 

TPN. 

Medication 1 PO every 4 hours xx mg/hr 

Medicatlon2 PO every 12 hours xx mcgl,;r 

Medication3 PO every 6 hours xx umts/hr 

Medicatloll4 IV every hour xx mg/hr 

Figure 2.7: Nursing Care Plan Wor~sheet - Treatments segment 

Result: "Medication IV 16-30 times" 

Score: 15 

Step 4 Note scores are entered onto the nursing care plan worksheet under PO or 

IV. 

Total PO score is 5. 

Total IV score is 15. 

Tc score the inlravenous solutions: 

Step 1 Refer to the Treatments section of the PRN form shown in Figure 2.5. Note 

that the intravenous solutions are divided into groups by type (standard continu

ous, blood and products, and TPN) and scored by total number of solutions. 

5tep 2 Count the total number of solutions of each type 

Result: 3 standard continuoud intravenous solutions. 
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Resu1t: 1 blood product "as required" is translated by the nurse to mean "appn)x

imately 4 transfusions" for a patient in this condition. 

Step 3 Find the matching line on the PRN form. 

Find "3 standard continuous intravenous solutions" 

Result: "3-6 solutions" 

Score: 14 

Find "4 blood transfusion" 

Result: "3 or more blood product transfusions" 

Score: 15 

Step 4 Note scores are entered onto the nursing care plan worksheet according lo 

type. 

Total standard IV therapy score is 14. 

Total blood and derivatives score is 15. 

In addition to creating the nursing care plan, the nurse must schedulc the 

tasks listed on it. A timetable is manually created assigning times for the various 

tasks in the care plan. Some tasks must follow a strict timetable, others a specifie 

order. Sorne are high priority, others are routine low priority. The nurse must 

mentally juggle the alternatives and recognize the benefits and dangers of the 

differentpossibilities. Schedule conflicts dooccur, as do mid-shift schedulc changes 

[Stelling, 19911 

The Nursing Workload Manager module described in chapter 3 foclIses on 

improving the process of nursing care plan generation, workload measurcmen t 

and workload scheduling. 
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2.5 Laboratory Tests and Pharmacy Orders 

Laboratory test requests and resuIts are handled through the Hospital Information 

System (HIS). At this time there is no Iink between the HIS and the PDMS. Building 

a Iink between the two system~ would allow for an integration of the laboratory 

results with the PDMS data. The new Trend Analysis module could use laboratory 

test results to aid in its diagnostic decision making. 

Pharmacy orders are filled through the drugs on hand in the PICU, or are 

filled by the hospital pharmacy. The hospital pharmacy is notified of the order 

and it is then delivered to the unit. There is no link between the PDMS and the 

Pharmacy computer system. The hospilal is examining ways to streamline the 

process of placing a pharmaceutical order. 

2.6 Medications 

For each pa tient a Medica tion Record is made up w hich Iists scheduled medications. 

The chart is divided into the following columns: prescription date, medication, 

dosage, route, frequency, hour and several blank coIumns. In the hour column are 

written the scheduled Urnes for administering the drug. The blank columns are 

dated sequentially from the prescription date and hold the initiaIs of the nurse who 

administered the medication. 

An additional sheet is used to calculate drug doses. For example, an order 

of 0.6 mg of Valium intravenous must be converted to a volume in cc. The drug 

dose calculation must be signed by two nurses. The charting of medications and 

drug dose calculations is done manually. In chapter 3, a scheme for automating 

the medication charting process, and Iinking it to the modules of the PDMS is 

discussed. 
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Chapter3 Nursing Workload Manager 

In this chapter the Nursing Workload Manager .nodule is presented. The first 

section describes its purpose and functionality. It is followed by an outline of OS/2 

and the Presentation Manager en vironment. This is the developmen t pla tform uSf'd 

in the Nursing Workload Manager module. Finally, the user interface is describcd 

in detail. 

3.1 Overview of Nursing Workload Manager 

The Nursing Workload Manager is envisioned to run at the bedside. Il will pro

vide those nursing services performed lhere, and will be used primarily by the 

nurses. The Nursing Workload Managl~r will generate nursing care plans, auto

mate PRN w~rkload measurement scoring, schedule nursing activilie[ and set up 

fluid babnce charts by integrating with the Fluid Balance module describcd in 

section 23. 

3.1.1 Nursing Care Plans 

The Nursing Workload Manager module can be used Lo generatc nursing carl' 

plans. The nurse can create the whole plan mal1ually, or cali up a standard C,lrl' 

plan from a libraryof plans and customize it for the patient. The library holds a 

standard care plan that lists the generaltasks required to care for mûst patients in 

the PICU and many diagnosis-specific standard care plans. Care plans for the most 

common diagnoses have been prepared. 
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3. Nursing Workload Manager 

An on-li ne help facility is available during the generation of the plan to guide 

the user in producing the plan. A printing facility is provided to produce a print

out of the nursing care plan. Filing procedures enable the nurse to save a care plan 

to file, or load one from file. The nurse is able to edit existing care plans. 

There will be a utility within the nursing care plan portion of the module 

lo perform drug conversions, and verify drug dosages. The nurses are routinely 

required lo perform minor arithmetic to convert a medication dosage, from a mass 

to a volume for instance. This is part of the medication charting described in 

section 2.6. Though minor, with the stress and noise of the PICU, calculation errors 

are not uncommon. For this reason, ail dosage conversion calculations must be 

countersigned for verification. A mathematical error could result in a fatal drug 

administration. 

3.1.2 PRN Workload Measurement Scoring 

The Nursing Workload Manager module scores the nursing care plan according to 

the PRN workload measurement scoring system. This scoring occurs in real-time 

and appears on the care plan adjacent to the item generating the score. This offers 

feedback to the nurse that the item has indeed been accounted for in the total score. 

The total PRN score is calculated. 

3.1.3 Workload Scheduling 

The workload described by the care plan will be scheduled by the Nursing Work

toad Manager module. A schedule will be au toma tica Il Y generated or updated on 

creation or modification of the care plan. The scheduler will use an expert system 

to understand the rules employed in scheduling the tasks. It wil1 act as a checklist 

or reminding mechanism, and generate a warning message if the task was not 
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carried out at the assigned time. There will be a direct feed from the nursing care 

plan portion of the module to the scheduler portion to avoid duplication of data 

entryand inadvertent omissions. 

3.1.4 Fluid Balance Link 

With integration to the Fluid balance module, the Nursing Workload Manager will 

be able to set up Fluid Balance charts with the information entercd in the nursing 

care plan, such as the administration of medications and specimen procurcmenls. 

The medication administration times from the scheduler will appear too. When a 

verification of administration is made or a fluid level is entered in the Fluid B,l]anœ 

module, the item will be automatically checked off on the schedule. 

3.2 OS/2 and Presentation Manager 

The Nursing Workload Manager runs under the OS/2 operating system U~lllg 

the Presentation Manager environment. OS/2 Presentation Manager is an obJecl 

oriented multitasking windowing environment with a graphical user interface 

OS/2 was developed to support personal computers with Intel 80286 and 803H6 

processors. It exploits the hardware by providing program isolation, n1('mory 

management, task management, interprocess communications and limer servin'.:; 

[IBM, 1988]. 

OS/2 supports th(' concepts of logical consoles with Presentation Manager 

following the visual desktop metaphor. Multiple windows on the screen act as 

many pieces of paper on a desktop. Windows are a means of sharing, sub-dividing 

and organizing the screen. A window hierarchy can exist of parent, child and 

sibling windows. 
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System Application Architecture (SAA) is a collection of guidelines aimed at 

setting standards for an application's programming interface and user interface 

[Dror and Lafore, 1990, IBM, 1988]. Common Programming Interface (CPI) facili

tates program portability to other IBM environments. In theory a program built 

on an IBM PS/2 should be able to run on an IBM System 370. Adherence to the 

Common User Access (CUA) standards produces applications with consistent in

terfaces, enabling users to learn a new application more easily. CUA guidelines 

describe the components of a corn mon user interface and how to navigate program 

flow through diaJog boxes, help facilities and messages. 

Presentation Manager uses a system of queues and application window pro

cedures to process Inessages. Input evenls originating from the mouse or keyboard 

are delivered to an application as message~ The system queue which is shared by 

aU applications in the system receives these messages and other messages from the 

system, the timer or other app1ications. An input router directs the messages to 

the appropriate application message queue [IBM, 19881. 

A window procedure message is made up of four parameters. The first 

identifies whieh window the message is for, the second indicates which type of 

message has been sent, and the remaining two parameters contain data associated 

with the message. 

The Graphies Programming Interface (CPI) is devh lndependent and allows 

the programmer to use the same function caUs to displa J text and graphies on any 

output device, su ch as a video display monitor or a printer. The CPI function caUs 

are translated by the operating system into displayable images [Petzold, 1990]. 

OS/2 uses a spool queue to intercept data directed to a printer or pIotter. The 

data is written to a file on disk and printed when the selected printer is available. 

The spooler synchronizes print jobs, 50 that data is not interleaved from different 

sources. The print spooJer is called the Print Manager. 

\tVith the Print Manager, jobs can be reordered, suspended, cancelled or 
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restarted. The spool queue enables foreground applications to continue to inleracl 

with the user, while relatively slow printing jobs take place in the background. 

The default printer name is stored in a system file, OS2SYS.lNI. An application 

can query this file for the printer name. From the printer na me, the driver namc 

and logical device address can be obtained. The driver file can supply information 

on the printer such as page size, font support, colour support, etc. In th"_ way an 

application can be written to work automatically with any prin ter. Dimensions of 

objects to be printed and the font size of characters can be derived from the page 

size. 

To print under Presentation Manager, the program must crea te a presentation 

space, open a device context and th en associate the presentation space 10 the devlCP 

context. The presentation spa ce is a memory segment that holds specifications on 

the drawing environment such as current colour, cursor position, fonts, and page 

size [Dror and Lafore, 19901. The device context describes a physical output devlce 

and its driver. The presentation space, which is device independent, ilnd the 

physical device, which is device specifie, are connected through the device conl('xt. 

When an application in OS/2 takes more than one-tenth of a second to process 

a task, multiple threads should be used. A thread is an entity that receives a slicc 

of CPU time [Dror and Lafore, 19901. Using one thread to process messages and 

a second to process a lengthy task allows the user to continue using the system 

The additional thread is able to run concurrently with the main thrcad as it does 

not create a message queue [Petzold, 1990J. If a second thread was not uscd, tl1(' 

system would be locked up until the lengthy task procedure was finished. A special 

multithread library is provided wilh Microsoft C which allows a program up to 12 

threads [Petzold, 1990]. 

Synchronization of threads can be achieved by the use of semaphores. A 

semaphore is an OS/2 kernel mechanism that aets as a traffie light or stop-and-go 

switch [Oror and Lafore, 19901. Il can be set, cleared and tested. In addition to 
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3. Nursing Workload Manager 

Pull Down Menu 

r-- MenuBar MaxlmlZ8 Box =il 
rT'IIeBar t MlmmlzeBo cr ~em Menu Box 

Sample - (UnLllled) 100 
---10 flle J:;dit Se"rch 

~ ... ,Q 
Open 1-
Save rIO f--

ScrollBox 

Save f1,~ 
ClIent Arcii n 

U 
Verttcal Seroll Bar 

yi 1 le> {J. 
L- ,---, 

HOrlzonlal Serail Bar 

Figure 3.1: Sarnple Window 

signalling a defined event between two threads it can also efficiently control access 

to serially reusable resources [IBM, 19881. 

The Dynamic Data Exchange protocol provides a way for an application to 

access another's data. Il uses a series of messages between the server program that 

con troIs the data and the client program that needs it [Oror and Lafore, 19901. Large 

quantities of data may be passed among applications. The data to be transferred 

is stored in a shared memory segment available to designated applications or ail 

applications in the system [IBM, J988]. 

A sample window is annotated in Figure 3.1. At the top left hand corner of the 

window is the system menu box. The system menu is a ca lied a pull down menu. 

The menu items in the system menu pertain to system level commands. The user 

can use the system menu to minimize the sam pIe window, restore it, move it, close 

it or switch to another window. 

One of the commands in the system menu is Minimize. This command 

shrinks the window into its icon. An kon is a small box usually placed at the 

bottom of the screen used to represent an application. A window is minimized 
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Salnple Dialog Box 

Entry Field: 1 ~ 

~ Check Box 

List Box Entty 1 ~ 
List 8œ Entty2 
List Box Entty3 

( Push Bullon J List Box Entty4 
List Box Entty5 
List Box Entty6 

( Push BUllon J List Box Entry7 
V List Box Entty8 

Group of Radio Buttons J 
• Radio Buttont 0 Radio Button2 0 Radio Butlon3 __ 

Figure 3.2: Sample Dialog Box 

into its icon when the application is to continue running, but occupy minimum 

screen space. The Restore command is used to expand the icon back lo tlw origin,ll 

window. There is also a command, Maximize, that expands the window to (}ccupy 

the whole screen. 

At the top right corner are the Minimize and Maximize boxes. By c1icking 

on these, the window is immediately resized to occupY ils minim"l spaCl', an ÏL'on, 

or its maximal space, the whole screen. 

Along the right hand edge of the sample window is the vertical seroll b.u 

The contents of the client area can be scrolled vertically by clicking on lhl' LHnnv'> 

or by moving the seroU box. The horizontal seroll bar lies at the botloln of th(' 

sample window. It is used to scroll the contents of the client are(\ horizont,llly 

Along the top of the window is the menu bar. Thi~ menu bar (on1"1I1<-; the 

names of aIl the menus in the window. Next to the menu item may be a functlon 

key designation. This function key is called a keyboard aeeelerator. The u~er 

can access the command without going through the menu bar by Just pressing the 

function key. 
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A dialog box is a special pop up window, see Figure 3.2. It may contain entry 

fields, check boxes, list boxes, push buttons or radio buttons. These items are called 

controis and are used by the application to interact with the user. 

An entry field is a rectangular box in which the user can type a single line of 

text or numbers. In an entry field <Backspace> is used to delete text. Movement 

through the entry field is achieved with the arrow keys, and the <Home> and 

<End> keys. 

Check boxes allow the user to select one of two states. An ")(" appears in 

the check box to indicate that it is selected. A push button is a rounded rectangle 

that usually contains text. A push button can be assigned default status, 50 that 

pressing <Enter> when the focus is not on a push button, but is in the dialog box 

will automalically select it. 

A list box is a rectangular box containing a list of items. If there are more 

items than can be shown in the box at once, there will be scroIl bars along the right 

hand side of the list box. The scroll bar contains an 1/, a .IJ- and a seroll box. The 

tiser can select one or more items in the list. 

Radio buttons permit the user to select one of a number of choices. They are 

uften grouped together. Only one radio button in a group is on at a time, and one 

radio button in the group is always turned on. A black circle appears within the 

radio button tü indicate it is selected. 

3.3 U sec 1 n terface 

The nursing care plan generation and automated PRN worklüad measurement 

scoring portions of the Nursing Workload Manager have been implemented. The 

liser interface of these portions is described in this section. 

The Nursing Workload Manager module is run by either entering the program 
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at the command prompt, or by selecting the application from the list of ilv,lilablt' 

programs in the Presentation Manager Desktop Croup menu. When il is not in 

use, the application can be shrunk to its ieon. 

When the Nursing Workload Manager is executed the slImmary window 

appears. Figure 3.3 shows the summary window of the Nursing Workload M.lll,lger 

module. It is the top level window of the module from which the user L'nkr$ ,lnd 

exits. The summary window contains a sllbset of the fealures shown in the s.lmple 

window, Figure 3.1. Thesummary window has a system menu in ils top lell Cl)rnl'r. 

The title of the window is shown along the top and in the top righl hand corner 01 

the window is the minimize ieon. The menu bar runs along the top of the wmdow 

under the title bar. The summary window does not use v('rlical or hon/ont.ll "'l'roll 

bars. 

The module can be operated via the keyboard or thE motlt.e. E,lCh lim' of thl' 

summary window, or the client area of the window, is sensilized A 111ou..,e chck 

on the Hne will invoke the next window layer. Alternately thL' lle\1 wmdll\V 1.1)'(" 

can be aecessed via the menu bar. Col our is used to highlighl ll1l' hl\h.i\l1g ... 

3.3.1 Menu Bar 

A menu tree of the top level menus in the Nursing Workload Mnnagcr modllll' l~ 

shown in Figure 3.4. The menu bar of the summary window is IT\i1lie up of tl1\.' 

following menu items . 

• File - this menu item invokes a submenu offering commands to cretlte il nl'W 

care plan, to open an existing eare plan, to print a care plan workslll'el, lo 

save a care plan and to save a care plan under anothcr name . 

• Patient Info. - this menu item invokes a submenu offering cornm,m(\s [0 l'Iltl'r 

or edit patient information such as name, age or diagnosis. 
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= NURSING CARE PLAN .. 

File Patient Into. Iasks E~it F3 Fl=Help 

Patient ID: 12345678 Bed: 5 

Name: Jane Doe Age: 2yr 

DiagnoSÎs: Bacter ial Meningi t is 

Operation: 

Allergies: None Known 

7 

o 
2 

13 

15 

6 

55 ~;::'EA~' ,-" --:. , I,Vt:~,,-

74 

Points: 172 Last Updated: 1992-2-13 3:37 -
Notes: Parents at 365-8932 

Figure 3.3: Summary window of Nur~ing Workload Manager module 
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Patient Info. 1 Exit 1 IlIclJ~ 

New Name Respiration 
Open Age Nutrition and Hydration 
Save Diagnosis Elimination 
Save As Diagnosis Memo. Personal Care 

Operation Ambulation 
Allergies Communication 
Notes Treatments 

Diagnostic Procedures 

Figure 3.4: Menu layout of Nursing Worklodd Manager module 

• Tasks - this menu item invokes a submenu offering commnnds ln en 1er or 

edit task information in. any of the eight task categories. 

• Exit - this menu item exits the application. 

• Help - this menu item invokes the on-line help facility. 

3.3.2 Lines of Summary Window 

The user creates a new care plan or opens an existing one by pulling down llH' 

bf File menu and selecting New or Open. Once a care plan has bcen crecl J.cd or 

opened, the user can enter information on any line of the summary window TIll' 

summary wîndow is the main window of the module. Wh en the user sl'll'cls (1 llIll' 

to edit, a dialog box appears. The dialog box may be very simple contaming only il 

heading and entry field, or may contam many con troIs such as thosc in Flgur(' 3 S 

When the dialog box is closed, the user returns to the summary window The 1ine~ 

from top ta bottom are as follows. Figure 3.3 shows the summary wmdow 

• Name - the name of the patient. 
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-He'JlIr"'Jull------------------------------, 
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~._HI_II1.\_'d._"lr_M_ln_n ___ ~~n=nn~e~-_________ ~I=~=ce=M=a=sk================J~I~ 

r 
RC~:'lralory Exorclsos 
~ G ... I~d'~t~ <) ~~I~_U2~~t OU"luU411 .none 1 ==-:J~ __ . ______________ :c--===--====--=--==--_ 
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Figure 3.5: Respiration dialog box 

• Ag~ - the age of the patient. 

• Diagnosis - the medical diagnosis of the patient. This can be entered or 

selected from a list box. The Hst box displays the most common diagnoses. 

At this point the user can elect to load a standard care plan. A general 

standard care plan or a diagnosis-specific care plan can be loaded. The dialog 

box used to load a standard plan is shown in Figure 3.27. U nder the diagnosis 

line on the summary window is a free Hne for a memo note concerning the 

diagnosis. 

• Operation - the operation(s) performed on the patient. Two Hnes may be 

used. 

• Allergies - the allergies of the patient. 

• Respiration - the PRN point total for aIl respiration tasks appears in the 

column to the left of the Respiration heading. AIl the tasks associated with 
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:e:~:~ Palliai Assistance -~lnra~~~mPlet~-~Ssllt~(~ - - - [r----__ -~--~ --~-------------------1 0 
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~---------------------------------------------------

IoIlIk El<presslon'----- - - --- -- -- - -
o Support/Guidance 0 Complete Assistance ~ None L __ _ 

.] 
_-l_~JI 

Gavagefeedlngs------ ---- ---- -

o WIIh PUmp OWllhout Pump 0 wio l'lJmp (neonatal) l_ ---- -- -- - - 1 () 11 
o IHII-Q7411 0 Up to Q411 0 Consl.nll'l'·5cnc<, • NIII'" 

t.==========;::::~====~~========~-..J 
OK 1 r~~~.~~~CI:~ 1 

Figure 3.6: Nutrition dialog box 

the respiration category are collected in a dialog box. The Respiration dialog 

box is shown in Figure 3.5. A memo may be en tered for each task 1 )epcnd 1 ng 

on the length of the memo, it may not aIl be shown at once The tl~cr uses 

the arrows keys to travel through the memo field. The PRN points lIs-..oCÎated 

with the tasks appear next to the memo field. As radio buttons rcprcsl'nling 

task detail areselected, the PRN point field is updated immediatl'ly. The user 

3ccesses the dialog box by c1icking with the mouse on this linc or by tl~il1g t1H.' 

Tasks menu. Before exiting From the dialog box, the user ma y ,1CCl'pt ch,mges 

made or may cancel the changes . 

• Nutrition and Hydration, Elimination, Personal Care, !\m~)111~lti(}n, ilnd 

Communication - task information in these categories is set up in a simi

lar way to the Respiration dialog box. These dialog boxes afl' shown in 

Figures 3.6 to 3.1 O . 

• Treatments - the PRN point total for al! treatments appears in 111(' cO!1Ill1n 

to the left of the Treatments heading. Task information on lrCélln"'\cnb IS 

accessed through this Une by an intermediate dialog box, shown in Figure 

3.11. The intermediate dialog box lists eight sub-categories of Treatn1l'llh: 
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3. Nursing \Vorkload Manager 

-- -- -- -------- - --- -------- ------------,----------
Ellmlnillon---- ----

IrUrl".' 
Il OQHIIU<'4H OQlHQ6H OUplnQl1I 

r1.SSISt.neC 10 U.c b.ol",oom 
L __ O_Q_'_71_'_Q_<'_4_1t __ (_~_U:..p_10_Q_8_1I __ • __ "or ... 

• none o 1 rac
"""" o U811 0748 0 O.lHQ611 0 Up 10 alH • none 0 

o 1 [----------' 

.non~ 

----------.================:::;-
0J OUploQJIt 

Il 0 UI.,..rsl1ralnlng l'ws 

r~" 01 Urettw., taIIlele, or Condom ---- --
~C~. ~~ Utetflf~~!_.el_e~~ fonOO_m ___ ~~no:n:.::e: _____ ,_----,~~rO:;:I;ey~C;atI:;:';;P;;IC~' I;;:O;5;Ir;ai~9~hI:;:;d;;ra::;ln::;.~gc~==,!.1...:2~J 
r Il.'n.,,, (.are -- -- -- -- ::-l 
~ ~~~o_my _ __ "::"2_0_51 __ om_'e_s_o_r_m~~ _~ ~ne~ ____ -,[==============:!..I...:0:.....J 1 

[ 01( [sc-C.neel 

Figure 3.7: Elimination dia log box 

l'e,sonal<'are-- -- - -- --- ------- ---------- --------------------
- re,.u".'lIyglene ."d Hydroth"d~Y ---- - -- --------------------------
O<'hlld(04yr.) 07411 <:> (1~ld(04yr5J UJlloQI~1I [U0i9h-1 ---- ----------~ 7 

0""," (..,re Ql4f1 <:> SI," r.", UI' 10 QI711 

'-.. p.v1l~ 1. .. 151"0<0 Q/411 co p"rtlal "-I<lslill'("O Up 10 QIlfl 

(.tJlllpk!ll' Asshilctnnl 

• Hpd Hath Q7411 0 lub "ath (11411 0 1 ubll:I .. d 8"'" Up to Q1711 

_lIums oP'~~ ~~p ~74H _O~~~_IO O~~H ______ o_n __ o_n_e _________________ _ --
1 1 

1 rl'lcvc"ldU",' .klntar. ----------------;:::=============:;---, 
Il 0 QIIIWWI ._.~U':...II_O_Q::...b::...'_' __ ...:o...:r::...lO __ n-=e ________ .....!o@=U4;.;1=' ============d.._..J ;> 

- 1 ~ r :O~:,~ ~~~ --~- -0 Up IO~~H ----- - -------,.:=:========,-
o none @tH" PRN _______ __________ L::,::::::;,~====_===L 

1 rGroomlng 
Il 0 'I«',.d 5hrtvc or Ih\.iUty rAil l- _none L =:J 0 

1 

1 3 ] [ 

Haif eare 
• WAsh 0 Wa.~ and CUI 

------- -- -=--==.:::-=====~-
o Removal 01_ adhe~~n~_ 0 n~n_e ___ ~C==-=_=_===========:L~ 

r .~~r:'f·1 flnlhlny -
~IH'('1 clolhlng (! ~1fp('1 dofhlng (dyshtfu.tlon ... ' (licriJ • notle 1 -=:J 0 

1 

01( 1 Be-Cancel 1 

Figure 3.8: Persona} Care dia log box 
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3. Nursing Workload M,ll1'lgl'l' 

r------------------------------------------------------------Ambulatlon----- -- -- -- --

Upor Ambulale:,------------.==========-;:::: --
o Up wtth help '-2 people 1 Bcdrcsl HOB up 3.0______ 1 0 -

o Up and ambulatc wtth help 1 2 people 

C UpI .. ",bulatl' witt. help :-1 I,eopl .. 01 III"' .. 

• none 

r
TurnandPosIIIOII---------- ------ -- --

Onone IQiti~ ~ 1 1 L_· __ 1-2 __ p_CO_p __ 'C _____ O_3_p~C_o_p_lc_o_r_n_'o_r_c ____________ ~~~~~~ __ ~ ___ ~ _____ ~ _ 

Nusculdr bcerclses. ------ ---

• l'dU",,", Active 

o none 

o Struc.lurpd - P"~SIv .. /Actlve§M L_O_M_Q:..,.:..;I_I ____________ ..J 

L-_______________________________ , __________ _ 

Physll:aI nestlalnls ------------ -------- ----
• Pttyslcal rcstralnls 0 none ~ IV ~~~~~;\~Is-_- 1 ~ 

OK 

Figure 3.9: Ambulation dia log box 

Conllnulllcdllon------------------- ----------- ----

[ 

Suppor1lve C:oRlmur4collon --
• SupportM! CORlmunlcatiun OIlOlle 
-- - ------- - --- ---- - - -

1 l 

r0ala Collection 01 "ssessm"nl - - - -
• UpdalcJlnlc"'Jlt 0 ""bdll~pc~,'jç Au." o InlL'n'SfVe 

- -------------_.---
c ... nonc r--- 1 _~ _ J 

r~"~~~;;'Y--- O-~O"QI7;t OUfll~Q~tt ~non,' - loi '1..-' _________________ .:.1_-"-_. ____________ J 

rPlcycntlvc Inlc,,,cUolI -----------------;::::=============::-;-----
o Mill (<lI>'! ç, Moor,.tIr (1 2 ",s) 0 Inlrn'M' P;> hl.! • nOll" 1 J 0 
L_~~~~~~==_~~~~_=~~~~~~~~~~================~==~=l. ____ J 

[ 

Psvehldlrlc ('oun~pllll\g 

_O_"'_o_O"_ral_8 ____ ':!~~~"~ ___ ~non" ___ _ Ll _____ ...,-_________ ..J Il 

~
nh.n~fy(. f.llsl, Counselling 

.j Inlenslve Cllsls Colln~e"lng • none L! _-___________ _ 

-1 

.1 0 1 ---------
r ~~pr~~ut\c Group IIrflvlll .. (citIP'l0ry) 

~te?'.'Y.·I~_o:;._~~~!!. oU"luQ12H ~'Cdt"!.Iu,y·2· _ -noll" 1 1 0 

[ 1 hp.rapeutlc Group "ctl,.je~ (physlcaQ 
o012f1Q2~1I cUptoOOIt ellollc r------------ '1 Q 

[-lh"'",,"u«c G,oup A~IIVlU.~ ("c.Ju~dllo'ldij - r----------------
~1_O_Q_2'_I_t _______ Q_U~p_t_o_Q_t_71_' ___ • __ "_"'_I\_' _______________ ~ __ ]11 

1 r Th., ... ,euUe GIOUp Acll'll~.' (ouhn!!! 
Il 0' lm. Of Ips~ .:) 1 J lus '-' J hl~ or fflOlt' • flOnt' C_ 1 Il 

OK r 

Figure 3.10: Communication dialog box 
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no;p EXE - NURSING CARE PLAN 
flle faUcnllfllo Iasks ~c.hcdulc E!91 FJ 

0512101..-

F 

0512\;/.-

Figure 3.11: Treatments dialog box 

3. Nursing Workload Manager 

Trealments 
J realmenls !;ancel 

1 
MEDICATION i 

•• •••• • ..... • ...... .J 

IV lIH:.I{A.~: . ..1 

OnAINAGF ! 
"~ ........ ,,,,~, ... ,_,,_.J 

IRRIGATION ! 
.~~. ... ~" .. ~ ..... ~ .... ~ .( 

PREPARATION 1 
4...... t 

M'SCElL~~~:l 
__ O_RE_S:~~J 

! 
PRECAUTIONARV 1 

CANCEL ' 

Medications, Jntravenous Therapy, Drainage, Irrigation, Preparations, Mis

cellaneous, Dressillgs and Precautionary Techniques. The user accesses the 

intermediate dialog box by clicking with the mouse on the Treatments line 

or by using the Tasks menu. The sub-categories can be invoked by clicking 

on one of the sub-category push button, or by pulling down the Treatments 

menu and selecting one of the sub-category menu items. On exiting the 

sub-category dialog box, the user is returned to the intermediate Treatments 

dlalog box. Figure 3.12 illustra tes the sequence of windows that appears in 

accessing the diaJog box "Precautionary Techniques" in the Treatmenls ca te

gory. A common memo block of six lines appears in each of the sub-category 

dialog boxes and it can be edited from any of the Treatments chalog boxes. 
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3 NurslIlg Workloild l\1.lIldgcr 

~ .. ~~mlrv lc-clmu. urs - b 1 .... lI:nded 1 .. 111 !'In!1<"] ---------
1 M~IdII.IWlli 1 

1 1 
1 1 

Ilv l1t~41!): 1 c:::= 1 

Ilmuol&c r= ==::J 

L 1 

Ilm~il"QD - - - -

fPiCparal~2D 
Nutrilion and Uvd""tonn 1 MIIBIIIDœ~ 

~I.",;""hn" 
1 DreliliiDU Persona! care 

mbulation 1 l'ree ,...:Iuuau« 
rn"' ..... n;,. • .;"" 

~ 
!),,,,,nnelt,. Prn..Ptf ..... c 

Fjgure 3.12: Sequence to access dialog box "PrecautJonary Techniques" 

1 

iF 

Ncdlcallons-------- -

r scn Ad,"IIlI.I"r~'(j 
_ 0 SeM IIdmlnl.leted e"""" 

Name 

[=-=-==~---=~~~ 
AllIlnopl.)'III"" (bolus) '"9 ID
"IIIlnophytll"" (conl) rnqlkyn" r 
AmJ'lcllllnmg 
CCluro"'nc "'9 
Oo ... cllll1mg 
Dollul.lIlOne lJleCj/!<!il1I1I 
~.':'.J'.."In_".."!~~~__ _ ., 

o 

rHOU'c-

I
.,V OP() 

01'11 'J l'V 

l '~lln9 .:> Drops 

",104 ose 
'-"0 

() IVptcmDCcd 

AmlfiophyllJ.nQ (boll.1lZ) "V.J PO 
Dllfiamill" ""'Q '~fJ/mln TV 
H<;pan n 'ln 1 ts 1 M 
Tyl ~nl" 1 fo(, 

1- __ 
t"'queftl"'1 

! Q UH PO/PWI'VlU"'jllJwl" 4 

- (1 ~.nN IW'i(J1I) fi 

12 L~ hl 
l? fil 1 fi r 
1 C'J 'hr 
1110 ~'J he 

IV \" 

IV prNHht'('(j 

Mrmo [()-"~"",~~~.PI ~ "oO,rlou~~~'-"n"ry Nil Il.nytle,p~or.'',,,\ 

~~~~l~r,-, Mi~ _ 

[§~.!UJ m~n' .. nanre - X cc.t.r 

[V.IUIlI-.I ;;.J.,,,,~ 

Figure 3.13: Medications dia log box 
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3. Nursing Workload Manager 

lnIr_nous lhe,..,,-- - --- - - - -- --- --.-.-------------

~ 
f IV 01 sc I .. Iu.IOIlII.!rt 

_l'une oJ o 1 pundu." a 2 ""n.:fUl," 0""01' 

ri 
lIulII Il ..... Route Hate TVJlp-

[J 1- __ --~~. ____ -__ I r= _J C __ J • standard Stand .. " 14 
---.-r OIood 6 

[[ r J]rw~ 
J-!. 011100" 

Tl'II 0 ?J3-11J 0 .... 1 uTPN 
Album .. n 5" lflfl Mn 

t? Amlnn.yn 1 cil f <>01 1-
U~W .... ft tland [Mû [Oelple! 

1,1 
[~~' ~'O,:~_A~:. ________ • ~:~~rl~ ___ ! 

.1 DS 1.12 tlS>20kcc/l Rlgnt Hand l2 cc/hl' Standdrd t 

7 .2 Dr, 1/2 NSI20~cc/ 1 r. .. ft Hand 20 CC,Ihl SLandard 

rc .3 Hapar! n V2 NS Art Llne 3 cc/hr Standard .. rr""h 1 r070n Pl"Gm~ Rlght ATm la CuhT Blood 
2 

1 . 
1 

- -- -- - - - - -- -.::.=--==--=--- -----==--=_.:-:::.::..:==--==-=--=---- - --------- ----
!~ 

"'(,010 ~;iW-, .. _, 01 con,êï<iu.np,-. -NolIf\I MO If "", dPI .. r!o,."on J 
----- ------- ---- - -- --------§ --- --- ---- ----- ------~-__ --=.J 

~ Ob.~",e lor ..,IIUle IIdMly --
1 

Il ot.I?'! _m~~~ ... c •• X-""Ihr ] 
r -------- - --

IV.I';"~';' -b~-d,I.ïc 
-- - ----- ------1 

r 
1 _____ n __ h_ 

-
________ - _____ J --- ---

\R.".p p;-~~-;;- - -- ---. ---- - -----1[( 

~- 1 ,0"1 ] [ Fsc"CanI'el 1 OU' 

Figure 3.14: Intravenous Therapy dialog box 

Medications - the Medications dialog box is shown in Figure 3.13. A 

medication line is built up by entering the medication name or by selecting 

one from the name list box, by selecting the route, by entering the dose and 

by entering the frequency of administration. Once each of the components is 

specified, the user clicks on the Add push button. The complete line appears 

in the medications list box. A medication can aiso be deleted from this Iist 

box. To delete, the user highlights the desired line in the medications Iist 

box and clicks on the DeJete push button.The common memo block is shown 

below the medications Iist box. The PRN points for each n1edication type 

are shown on the right above the Add and Delete push bu ttons. They are 

updated as lines are added to and deleted from the medications list box. 

Intravenous Therapy, Drainage, Irrigation, Preparations, Miscellaneous 

Dressings, and Precautionary Techniques - task information in these cate

gories is set up in a similar way to the Respiration and Medications diaJog 

boxes. The Treatments dialog boxes are shown in Figures 3.14 to 3.20. 

51 



3. Nursing Workload M"ni1~l'r 

Dralnage--------------------------------
Peritoneal dlalysls·----- -- --

o Contlnuous ambulatory o IntenniHent or conllnuous (1-17 cycles) Il 

o Intennlttcntor conbnuous (18 cycles or morc) o ltemodlaly5ls • none 

r Eldernal Ycntrlculostomy carc' rContinuous 3rlcrtovcnous ultrahllr ail on J 
o Vpntrlc cace tOmaya t('sPIVolr) • 1l00{' 0 _ 0 UltrllflHrillion • no~ ____ ~ __ 

r Inserllon (tube or cailleter), r Catheter or tube. ----------- - ] 
LO Q1211-Q24.. 0 Ur 10 Qlt'If .. nonE' 0 1 10 Oilmp/unclamplrpdilllllhp 'f nonf> ~_ 

rSlralght Drainage: l [tlndl'lWillPr drillnilgl' ~y~tf>OI --------
OI-2tubes OJtubesormore .. none 0 011uIJe 02lube~orllJore .lIone 0 

r Drainage 'lia sucllon: --- -- - - - - 1 
L ° 1-2 tubes 03-4 tubes 0 ~ tubes o!!l1ore -_ ~~ne 0_ [ 

Mllk.lng 01 chr\lIl1bc: 
o Io4flklng • non(> 0 

Memo: IObserve/evel of consclousncs5 Notlly MD Il anydelerioratlon :::J 
1 Observe for selzure actlvfty _ ~ 

1 Total 2/3 maintenance = X ccJhr :=J 

OK 

Figure 3.15: Dra inage dia log box 

r------------------------------------------------------- --
Irrlgallon----- - - --

[
lrrl9atlOn (ail types) ---------------- --------1 

_ OQI2H-Q24H OQ4~Q12H OQ2H-Q4H OQI511-Q211 OUpl~QI5~_~nol~~ __ o_ 

Gastrlc Irrigation: ~I 
o [sophagogastrlc tamponade 0 With Iced watcr (4000cc) '.lIone ~ 

Colostomy Irrlgallon'---- -----J 
o Colostomy Irrigation 0 Colostomy Irrigation (e p ~ __ '" ~onc _~_ 

Memo 1 Observe level of conselouÇness Houry MO l' any detcrlorallon -J 
@bservefor selzure actlvity --l 
~IJ maintenance = X cc/tu ___ 1 

IVdlJumatbed!tlde __ --:.....::_ ...:~] 
r= ~-----_ -=_~l 

/Resp Precautions' , ___________ J 
OK 

Figure 3.16: Irrigation dia log box 
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Preparation 

[ Shave Preparation 
01-20" 0 21-65" o 66" or more _none 0 1 

[ Asepllc skln preparation: 
o 1-20" 021-65" o 66" or more _none 0 1 

Memo: 1 Observe level of consclousness. Notlfy MD If any deterloration. 

1 Observe for selzure activlly. 

[TOiiïi!f.J maintenance = X cclhr 

1 Vallum al bedslde 

1 Resp Precautions 

OK~ Esc=Cancel 

Figure 3.17: Preparations dialog box 

=:=J 
J 

Miscellaneous----------------------------, 

rTr action. Proslhe51~. Slo\.klny!>. l [Eldernal tounterore~~ure: 
_ 0 1-2 limes 0 3 limes or more _ none 0 __ 0 Counterpress. MAS r .. none 0 

r 
(cp packs or hot wall'! ha!}(s): 

o 1-2 packslbag(s) 0 J packslbags or more .. none 0 

[

warmlnglCoollng blankel ~ r Removal of dresslng or paclc.hlg· ~ 
._ 0 Warmlnglcoollng blankel .. non:...~ 0 nemoval dresslnglpacklng .. 00I1eJ 0 

r
Hemove sutures or cast -:--l [wOUnd e)(Jlosed 10 alrnamp:

.0 R~move _sulure~c~sl .• ~~ne o. _J _~~~I~-.~~~ Up to QJt\ .- none .0 J 
MCll1o. [ObS'ërve leve( 01 consclousne~s NaIlly 140 If <lny delerloration J 

[ 
- -- -- ---- - .--- -_. __ ._----~ 

Obsprve for Spl1111P ac:llvlty 
-- - -- - -- -- -----

ITotal2J3 maintenance" Xcclhr ~ 

[Vaiïüffi al bedslde =:J 
======:========~~ 

1 Resp. Precautions 

COK Esc=Cancel 

Figure 3.18: Miscellaneous dialog box 
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r-------------------------------- --- -- -
Dresslngs-------------- ------------- --

[ 
Dres~lng - dry or moisI :-1 
001211-02411 0 Q41H)1211 0 Up to 0411 • none ~ 

r Dresslng - dlschargelpacklng ---, 
_ 0 012H-Q24H 0 Q4H-QI_2_H __ O_U_I'_IO_Q_4_H __ ._Il_o_IlI' ___ o_-,1 

r O.otment application' 
o 30" or more Owldress 30Xormore _none O ] 

[Debrldgement of wound -- --- -J 
t' Debr1dgement ... 100110 0 

r Drcssll1!) skln gratis: 
o 012H-Q24H 0 Up 10 a12H • none 0 

----- - - ----

r Rolling graft -------- - --1 
1 10 Holling grdlt • none 0 

[ ............ pllc .. '''''''K ...... -b"m 
Olot. app t1urns 01-20" 0 21-45" 0 4ti-7U" 

Dresslngburm;' 01-14" 015211" 02l4!J" 
------ - ~ - - -- - - --

--- --l 071"ormore 0 

041. 10" 0 IIX or more .. none 

"'emo' 1 Observe level Dt consclousness. Nollfy Ml> If any deleuor olllo" 1 
@b~~N~-tor seliure ~ctlvïty. J 
ITotaï 213 -maintenance = X cclhr --~ 
1 Vallum at bedslde 

-------- ---j 

____ l 
IResp Prec.lullolll> --1 
~. ~-----------------------~ 

OK 

Figure 3.19: Dressings dia log box 

~--------------------------------------------------------

Precautlonary techniques' ---- -- --
["feCIiOn Conlrol Precautiona<y Technique, 

r 0 Barrier - Extended or protectlve 0 Total and sterile o none 10 

Memo: 1 Observe lavel of consclousness. Notlly MO If any deterioration 

1 Observe for seizure activity. 

1 Total 213 maintenance ~ X cc/hr _____ _ 

1 Valium al bcdslde 
r-----.----------------- - ----- ------- ---

1 Resp. Precautions 

OK 1 Esc=Cancel .1 

Figure 3.20: Precautionary Techniques dialog box 
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3. Nursing Workload Manager 

- ---- - --------- -- ----------------------, 

ob'PlV3nonUnd Slgns- - --- - ----- --·----------1l Observation 
o MlnlmOlli Qjll 07'" <:> NodIlr ... Ql H LI?" §~: _____________ ~_ 4B 

o I • .,qu.ml QJOm 0 f.onudo'rablP !.llSm 0 l14"oSllm O'im 

• bel .. s"",,, Conllanl 0 PsyI'hl"'rIC Cooslllnl 0 None 

[

HeUrOIOYIUI Slgns 

o 02!f O~~' ____ ~ ~!o 02~ __ o Ho,", 10111 =:J (,~ 

[

vaSCUlM Slqns 
OUiK-Q?1I o Uplo Q3H ."on~ c=-= -~ 1 

-----1 0 
1 

- ------- --------- - ------- ---
OK 

Figure 3.21: Observations and Signs dialog box 

• Di~~nostic Procedures - diagnostic procedures task information is accessed 

through this line by an intermediate dialog box. The intermediate dialog box 

lists four sub-categories of Diagnostic Procedures: Observations and Signs, 

Pressure Monitoring, Fluid Balance and Investigations. 

Observations and Signs, ~ressure Monitoring, Fluid Balance, and 

Investigations - task information in these categories is set up in a similar 

way to the Respiration dialog box. These dialog boxes are shown in Figures 

3.21 to 3.24. 

• Poin~ - the total pointsderived From the PRN workload measurement system. 

• Last Updated - the date and time that the care plan was last saved. 

• Notes - free form notes. 

:' .'l3 Opening and Saving Cafe Plans 

Inforl11ationentered into the nursing care plan can besaved todisk and laterloaded. 

Text information and the status of the controIs, su ch as radio buttons and check 
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,-------------------------------------- --- --
Pressure Monllorlng-------------------------- - - -- -

r
AnCrlal UnI! 

_ 0 Merial Une _ None 

r 
Central Venous Pressure/Pulmonary Mery Catheter 

_ CVP: ° Q2H-Q24H 0 Up to Q2H [,AC' ° QI !itt-Q24tl 

______ o_J 
OUpio ~~~o,H~---~~-l 

r 
Cardlac Output Measurement _____ --_-_--_0 - -1 
o QJII-Q2411 0 Up to QJII .. None 

------------------------------r Illtraaortic BaUoon Pump (counterpulsalion) 
o 8alloon Pump _ None _________ 0 _ 1 

r
lntrac,anlal Pressure Monitorlr)!f -------- 1 

L.. __ O __ Pr_c_s_s_u_rc_.M_o_n_'_to_'_1n_9 __ .. __ N_o_n_c________________ _ 0 

o 1 
Assessmenl. 
Co Fetal hearlrate/uterll\e contradlon,. Co Conlrdchon Slres~ lest 

._-------- - - - --

M(>lllo. 1_ -l 

OK [ Esc-canc~~J 

Figure 3.22: Pressure Monitoring diillog box 

nuld nalancp----------------------- - -- -- --

[

Monitor (Intllkpor Olltp.lt) ----- - --- - --------- - -
_~II~.,H-Ql~H O(nOfl .. Ql~H C,U",l)QII)1II0N,,"~ ~~ ___________ _ 

[
wel9h or ,",PIISllre 

o 1 ~~rson __ ._ ? pt'oplp OIII~"ff' IQnlghl __________ _ 

'----------------------------- ----

OK J E\c- Cancel 

Figure 3.23: Fluid Balance dia log box 
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3. Nursing Workload Manager 

Inve~tlydtloll5 

1 74hr5 Collection _.- . ...- _ .. -J ["o4hr5 cOllecllon.----J 
o SlooUSputum _ None 0 o Urine _ None 0 
- --- - --- - - --------- ----- - ------

r Specimen (sec/slooUurlnc): 
• QSU 024H 0 Up 10 Q5H o None 1 

1 r Specimen (urine cufture). 
_ 0 Guidance 0 Complele Assisi Q12K-024H o Comp'ete Assit Up to OoH • HOlle 0 

1 
[ Spetlmen/lrnpld/ll.tUOII ] [ Specimen (Bloud). 

o Otuldl Seclellolls _ None 0 0 QBH-Q204H • Q3H-QBH o Uplo Q3H o None III 
rAnaly<lson Umt.--·-- ~ 
_ • 03U-Q24 HOUp 10 O'ltl 0 None 2 

[ Neonalal gas monitor 
o Gas .... onllor _ None 0 

1 

[ Rpsplra'Clry le .. ts 
_ 0 (JI,U 117411 0 Up 1011611 • Nonl' 0 1 

[ A5~1~lanc.e - (lX3m or X-R~y 
o 1-7 fiml'< 0:1 "me< or more • None 0 

1 r Ao;slstance - phys/clan - - -- --

J ultime 0 2 tlme~_~r mo!e _ _ • None 0 
-

Merrlo. IUR/NE /yles" o~mo 06H OS-II-17-23 ~ 
lïii:.ooD lYtes & osmo QGlliis-ï 1-17-2:1 -

- - ----- -----J 
[tBC-Ul~H CHh as ordered 1 
1 VI" .. 5b Q6H 

1 

[ OK 1 1 
Esc-Cancel l 

Figure 3.24: Investigations dialog box 

boxes arc saved. When a user selects the Open menu item from the File menu, a 

Iist of ail care plan worksheets on the system is shown_ The user can type the name 

of the care plan into the entry field or select the care plan from the list box. The 

care plan worksheets are li!'ted alphabetically in the list box. By convention, the 

file'nnme used to save the care plan is the patient identification number_ When a 

liser selects the Save menu item from the File menu, the care plan is sa ved under 

the' filename that it was given on its creation or its most recent opening. The user 

is asked to confirm the save procedure. The care plan may be saved under another 

filename by selecting the Save As menu item From the File menu. 
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3.3.4 Printing 

The care plan worksheet can be printed out along with a sC'pdratc shed It~llllg 

the medications and intravenous solutions entered onto the carl' pltln. A stlInpll' 

nursing care plan worksheet has been printed out and is shown in Figures J 25 

and 3.26. Figures 3.25 shows the standard workshect and Figure J 26 show~ tlH' 

Medications and IV Solutions list. A task is printed out on the workshel'l il Il h.l'; 

been selected, or if a memo has been entered. PRN points are printed in tlh' column 

to the left of the heading. The memo is printed on the same line as the }"\Cading Ali 

the Treatmentmemos are printed in a block at theend of the Trcalmenls s ... ·clion rIw 

Investigation memos are printed in a block at the end of the Ditlgnnslic Pn)('L'durl'~ 

section. 

3.3.5 Libraryof Nursing Care Plans 

ln the Nursing Workload Manager, standard nursing care plans are av,\iI.\ble for 

loading and customization. These standard plans represent the lIsu;!1 acllviti\,~ 

carried out to treat a patient in the PIeU. The standard prJcticcs are aut0l11alic,1l1y 

incorporated into the care plan. There is a general plan which lists the t ypic.ll C,l rt' 

provided for every patient in the PIeU, regardless of diagllosis. For eX,l mplt', mo!->l 

patients require their vital signs checked every hour, turning and posilioning pVL'ry 

Iwo hours, skin and mouth care every four hours, and a bcù bath l'very mghl 

In addition to general activities, there are activities that are s tilI1d ,ml for 

certain diagnoses. The nurse rnay load the general plan or a diagnosis-~pt'ci(jç 

pléln. Figure 3.27 shows the dia log box that appears when t1w tiser 1111''' rl'qut'~tl·d ,1 

standard care plan. The diagnosis-specific pl.lns contain the activl1il'~ requirl'd 10 

care for a patient with that medical dirlgnosis and <llso the general nctivllics. Tlwrl' 

is a libraryof diagnosis specifie plans which contains the most common di<1gnoscs. 

The standard plans can be used as an educational aid to novice nurses. By loading 
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3. Nursing Workload M,magcr 

iName: J~jn!~ f)'2~ __ 

! Dlagno~is: f}act0.l ia l 

1 
1 Operation: 
1 

NURSING CARE PLAN WORKSHEET _ -~~-~=-~ ____ ~ge:~yr _______ - TREATMEN"(S ____ = __ --~-~_:-__ --_-~ 
t-l~~J..0l.LIOLs ____________ M~ications: ----------<r-<I---------

_ _ _ _ ~___ ____ _ _ PO/~_Œ'.v~~!Dropll 15 IV 

6 ---------- -----~ ------ -- rM/se/JD __ --------t-/---------------
Intrav8nous:~ ______ ~+_-------------~ 

IAllle,glas: NOO" ·KB~';PI!lATiQ~.=~ ~._: 't :" .. ;-.;;:;::".':"'-_~:d--"-De-r-i-.. --t-1v-e-s------

! 1 l"IJ"IfJIlIr.ttn ~.(.e !,U~ _ _ _ _ ___ __ __ _ ___ ---------------t---t----------
1 -------------- --t----------

1 ~----------__t_--+-------------- -

l, ----- -------t-j--------------

···:::=···~1 
N~TRE:TL_II-MON,-N--A&TH,O~NRATI9N- u •• _~~·u/~gL~_u: .. j' 

10 Pce~a~:2.~~~_~chnl~_. ______________ _ 

1 l~ _-_ ---~--~J~T- - -_=_.::-~_~ _____ .':b".,:!-v,"_It"vel of con'Clou.ne" Notlty MD If any a.'Nlo~~_~ --- 1 

'II) Il il' 

: 1 
1 1 
; 1 

i 

______ _____ _ ____ ~ ____ Obae!:~~~~e~~~l~:.E..t _____ ~ _______ ~ ______ ] 

l ' ! lif"" hf"l (dr~ ..!:.o~,._y_~ .. _t..t.:t'_t~!_ to~~g~_~~1: _______ ~~l..:~m ~:'~~:ld,. ___________________ ~ _____ _ 

___________________ ~ _____ ::..c:.t~~?!..!...~:!'.'t-.::.'~~ cc/ttc ___ ~_ 

1 1 -----------------~ ------- ------------ ---
1 

I, I"y", pn~ 
, 

PER~Q.NAL ÇAB~ _ _ _ __ _ __ _ _ nes~_~~~--,~ 
o "_,qhl ______________________ .PJ.~~N9STIC_PROCEDURES _____ _ 

1 : k 1 n (clr..- O.U 48 ~~~~~l~O!l_~~_ _ __ ~ ___________ 1 

1 1"' "." , ... 0<'" !~~- ____________ ~_~~~_==~ __ =~ :::;~:~:~ _~~~_re~t.1 temp -______ =~ ,-===1 

--==~= ~-=---=fj===~=r~=-=:~~------ -j ~J ______ , _ _________ =-r l_~__ j 

, , 

1''''llhtulp I\f"df ... st 1I0~~p'.E ___ _ 

'li \1In'iillon __ O?!'.. _ 

,1 1 .... ~f tlol.( t'-~'\f" ROM 041-\ 

H.~· 11111, tor TV buth hand .. 

l't'0rt Ivro 

1 1,,'11("(1 

VIA • ~6 06H ----- -- - --

~B~ eolnt.~: 17 ~ Last !J~~~: 12.9~_:1-=-U __ ~ _:,Y'-_ 
!':IQtes:Y.~~~rl.l:~~~, 365-8932 __ ,_ 

1 
---- ------ -_________________ , ______ .-1 

L'HOPITAL DE MONTREAL POUR ENFANTS - THE MONTREAL CHILOREN'S HOSPITAL 

Figure 3.25: Print-out of Nursing Care Plan Worksheet 
NURSING 
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3. Nursing Wnrklo.H.i l\1.lIhlgl'r 

MEDICATIONS AND IV SOLUTIONS -------- ---- -
MEDICATIONS --------- -r----- -- 1 

________ Na~ ___ _ Route Dose Frequency! Pts: 
Aminophylline (bol~_ 

Dopamine mcCJl!g1mi~ ____ _ 

H~Eil..Fin units __________ _ 

Tv-_eno~ ______________ _ 

- -------------

------------------

l ________________________ _ 
1 

• 

1 

j 

PO 

IV 

lM 

PO 

cc/hr 

12 mg/hr 

1 cc/hr 

100 mg/tH 

!06H 

i01H 

(Olll 

I05H 

INTRAVENOUS SOLUTIONS ------- - ~ ---- -. -

!No. i __________ ~ame __ _ 
; #.1-_ 1!2~..lfl.. JJS+20k~~O __ _ 

:~.? ___ )D5 1/2 NS+20kcc/!._ 

:#3 __ IHeparin 1/2 NS ________ _ 

!iL! J;.r~sh Frozen Plasm_~ __ 

L -[ ------ ------- -------- - -

i =- j~_-=_=_~ ~= =-_ ~~ ~~___ -

1 

r-

1 

-- t- ------- ------------

- 1 - -- - -- ---- - - --

~ -- ------- ------ ~-----

- 1- - --------- --- -
1 

! -- ----- --- -- --- -- -- ---
1 -.-- ------ -------- -. 

i- - - t- - ----- --- -- -- --- -----
! _ l _ _ __ _ __ ________ _____ _ _ _ _ _ 

1 - -~ Route 
IR~g.!:lt Hand 

IL~ft Hand 

!Art Line 

IRi9!1t Arm 
1 

t-

Rate 
12 cc/hr 

20 cc/hr 

3 cc/hr 

j'O cc/hr 

L'HOPITAL DE MONTREAL POUR ENFANTS· THE UONTREAL CHILDREN'S HOSPITAL 

Figure 3.26: Print-out of Medications and IV Solutions chart 

& l'RN ' 1 , 
1 1 " 
t 

\l 
1 

/, l'RN : "3 

Type 
Stdrlddl.J 

IStdnrLII'1 

NURSING 



3. Nursing Workload Manager 

Load Standard Tasks 

.--------------------------------------
• Load general tasks 

o Load diagnosis specifie tasks (select from list below) 

Bacterlal Menlngltls 
Hydrocephalus 
Nesocardla 
Neuroflbromatosls 
RSV+Bronchloiitis 
Septlc Shock 
Tetraology of Fallot 

-
~V~S~D~R_e~~p~ia~lr ____________ ~+ 

OK Esc=Cancel ] 

Figure 3.27: Dialog box to load a standard cafe plan 

il standard plan the patient has access to institutionaI standards of care. 
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Chapter4 Implementation, Results and Future Work 

This chapter begins with a description of the implementation of the NlIr~ing \Vork

load Manager module. The file layout, the l-Ielp utility, crror n1l'SS,lgl'~ .1Ild Ihl' 

printing procedure will be briefly outlined. The second section disclIssl'S tlll' l'\"ll

uation process applied to the module and presents results of an on-sitl' U~l'r group 

evaluation. In the final section, ideas for future work on the modulL' will lw dh

cussed. 

4.1 Implementation 

4.1.1 Files 

The Nursing Workload Manager module was impleml'nled undl'r llw OS/~ 1'1'('

sentation Managerenvironment version 1.3 usmg the Micrd~Oft C compIler, vl·r .... )OI1 

6. The source code is made up of 22 C program files with Cl tot,\1 of 'lpptm.lln.llt·lv 

8000 lines of code. The code is brokcn into functional blocks FlgUI,-'·i 1 .... llOW .... d 

layout of the files. The size of the executablc fill' is 130 kilobyll's . 

• ncp.e contains the main procedure. ft creiltes the mcsstlgc qtJ(!lIl' .111d ~t'h 

up the summary window. It con troIs progr.1m f10w lhrough Illt'IHI "('Il'ctlon,, 

or cursor position. It tracks the cursor or mou sc p01l1tcr over 111l' ~lIll1rn.lTy 

window. When the mouse is clicked, it determines wherl' thl' III ou "l' 1" .1I1d 

which dialog box is being invoked. 

• ncpmenu.c con tains procedures to hand le the specifies of the I1wn li ~l'krlll)])~ 

• ncputil.c contains general utility procedures. 
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4. Implementation, Results and Future Work 

,----------------------------------------------
ncp.c 

ncprncnu c 

ncpulil.c 

ncpprint.c -- printdc.c 

ncpinfo.c 

1 
ncprcsp.c 

ncpnutrl c 

ncplrng.C ncpnllsc C ncpprcc c 

Figure 4.1: C program files 

• ncpprint.c and printdc.c contain procedures to set up tht> printing routines 

and to print the Nursing Care Plan Worksheet and the Medications and IV 

Solutions chart. 

• ncpinfo.c contains procedures to crea te the patient information dialog boxes 

and to process data entered into them. 

• ncpresp.c contains procedures to create the respiration task dialog box and 

to process data entered into it. 

• ncpnutri.c, ncpelim.c, ncppers.c, ... ,ncpprec.c contain procedures to create 

their respective task dialog boxes and to process data entered into them. 

ln addition to the C files, the application is made up of resourcc files, dia

log files and header files. Resource files are not part of a program source code 

They occupy read-only data segments and help to improve memory efflciency. A 

rL'source file IS a separate text file that is compiled into binary form bya resource 

compiler and ddded to the application's executable file. An advantage to placing 

data in a resource file is that changing the resource does nol requin:"' recompilation 
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4. Implementation, Rl'SUItS and F\ltUll' \\'tH \.. 

of the source code. Typical information stored in a resource file is st,ltlC wmdow 

tex t, dialog box text, menu items and text that is language specifie. Di.1log fill'S .ln' 

resource files containing a description of a dialog box. They .Hl' indudl'd l'ltl1l'r 

inside the resource files or are called from it. As much as possibJc, the di.llog bO\l'S 

were designed to conform to CUA guidelines. 

Care plans saved to disk have an extension of ".wks". T!lL dat.1 15 stOll'd \11 

the file in a structured way. Tables 4.1 and 4.2 show the file structure Tlwre ,1re 

utility procedures to open the file and read the contents into the v<1rt,1bles ,111d d,H,1 

structures used in the care plan application. Likewise thcre arc utilily prOCl'lhll'l's 

to save the care plan by writing to a file the contents of thl' variable" <lnd d,li" 

structures. Library files are saved wHh <ln l'xtcnsion of ".lib". 

4.1.2 Help and Error Messages 

An on-Hne help system has been implemcnted. The help system follnw~ 111L' CUA 

guidelines and uses the IPF facility of the Presentation Manager The Ill'ip mellu 

has the following menu items: Help for I-klp, Extcnded llelp, Keys help, and Ill'lp 

index. Figure 4.2 shows the help system being Jcccssed from the S11 m mary WIll d()\\, 

The Help window can remain open throughollt the operatIOn 01 t}w ,1ppllC,)IIOn Il 

can be moved around the screen, be reslzed élnd bc lco11!zl'd Thl' ll~('r Vll'W'" Ihl' 

information in the help window by scrollling the text wlth Ihe vl'rlic,11 ~croll hM 

Safeguards have been implemented lo prevent the user (rom l'ntl'ring infor

mation until a new or existing care plan has bccn opcncd and ln prompt tlll' U~l'r 

to save the care plan if changes were made sincc the last save. The pron'lpl (1ppl'.H~ 

when another care plan is to be opened, or the application is being exitt'd 

The user's input is monitored for errors where ncce~sary. In the Mel! le,l tlUll'. 

and lntravenous Therapy dialog boxes, shown in Figure 3.13 dnd .l 14, tlll' u'>l'r 

must enter a valid input into aIl the fields to build up il medICiltion lml' or ,111 



4. Implementation, ResuIts and Future Work 

Une No. Description No. of chars. 
1 Patient ID 8 

f-=--
2 Bed No. 2 
3 Name 30 
--
4 Age (including: m or yr) 4 
5 Diagnosis 36 
6 Diagnosis memo 44 

---
7 Opera tion Hne 1 36 
8 Operation line 2 44 
9 Allergies 36 
10'" Treatments-Medications Points 1,2 or 3 
10'" Treatments-IV Therapy Points 1,2 or 3 
------ f-=----
10'" Treatments-Drainage Points 1,2 or 3 
10'" Treatments-Irrigation Points 1,2 or 3 
la'" Treatments-Preparation Points 1,2 or 3 
10'" Treatments-Miscellaneous Points 1,2 or 3 

-
10'" Treatments-Dressings Points 1,2 or 3 
10'" Treatments-Precautionary Techniques Points 1,2 or 3 
Il>1- Diagnostic Procedures-Observations and Signs Points 1,2 or 3 
-----

-Diagnostic Procedures-Pressure Monitoring Points 
--

11'" 1,2 or 3 
11* Diagnostic Procedures-Fluid Balance Points 1,2 or 3 

-------
-Diagnostic Procedures-Investigations Points 

----- ---
Il''' 1,2 or J 

- --
12 Respiration Points 1,2 or 3 
13 Nutrition and Hydration Points 1,2 or 3 

--- -- -----
14 Elimination Points 1,2 or 3 --------- . 15 Personal care Pomts 1,2 or 3 

-- --
16 Ambulation Points 1,2 or 3 
17 Communication Points 1,2 or 3 

--
18 Treatments Points 1,2 or 3 

-FT Diagnostic Procedures Points 1,2 or 3 
--

-~---

20 Total PRN Points 1,2,3 or 4 
-
21 Date and Time of Last Update 16 

----..,.., Notes Hne 1 38 
23 Notes Hne 2 44 -- -
24 Notes line 3 44 
25'" Task ID 3 
25'" Task PRN Poin ts 1 or 2 

-26---- --
-1 47 -- 1 Task memo 

-- - --

---
_(Hnes 25 and 26 are repeated for each task) 

• '" o.. '" = more than one Item 111 the hne. Each Item IS separated bya blank spi1ce 

Table 4.1: Flle Structure 
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4. Implementation, Rcsu1ts ,,,,li Fuhlll' \\\ll k 

r;c--;---;:-;;---r-;~--:~;--------------------- ----- ---
Line No. Description No. of ch.HS 

1-==;----+-;:;:;--::--:=----------------------- --- ---
223'" Task ID 3 
223* ---+~T:~as~k-=P=~~=P-o~in-G---------------------- lor2 
r=~--~~~---------------------------------224 Task memo ·17 
1-==----+-;:=-----------::-:----:----------------- ---- - -

225 Treatments memo line 1 65 
r=~_:_--~~---------::---::---------------- ---

226 Treatments memo Une 2 h5 
I-=~-_.~;:;-------------::-:--~------------------------227 Treatments memo line 3 65 
~~--+-=~----------:-:---~--------------------- -

228 TreatmenG memo line 4 65 
-------------------- -- -

229 Treatments memo line 5 h5 
1-==----+-::;:;-----------::-:-----:------ ---------- - -- - -- -

230 Treatments memo line 6 65 
231 Diagnostic Procedures-Investigations memo line T- - - {15 

232 Diagnostic Procedures-Investigallons memo iUle -2 - - ----- b5 
233 Diélgnostic Procedures-Investigations mèïllo line 3-- 65 
234 Diagnostic Procedures-Investigations memo linë -,!"- --
235 Number of Medications = m -- ------- -- --

(Number of Hnes to follow is equal to number of Medications) 
236'" 
236'" 

Medication name Une 1 ----- ------ -- -
--- -~- ---

Medication route line 1 
\-::------+--,---::-c---:---:----"..,...------------- ---- ---- ---- - --

236'" Medication dose tine 1 -:----------------------- -----
236* Medication frequency Hne 1 ------------ ---- ---
236* Medication PRN tag line 1 

1-------+---:-----,,---,.----------:"'-------------------- ---- -- - -
236'" Medica tion poin t5 line 1 
~----+-.------~--------------------------

f----+--:-----:-----::-=-=~-:__------------------ --- -
236+m Number of IV Solutions 
~~----~~~--~~~,~-----~---------------

237+m Number of IV Solutions - continuous 
t------+--_---:----:::,..=-:--=-~--____:__::__~-__:_-------------- - - - --

238+m Number of IV Solutions - blood products 

-

~o 

JO 
12 

5 
C) 

.., 

1 
1 or '2 
101' :2 
1 or 2 

239+m Number of IV Solutions - TPN ------ --- - 1 J (Ir 2 
J------+--,,---~--..,,..-:------_=_-_,~---------:_ --- - ---- - -- - ! 

(Number of HIles to follow is equé11 to numbl'~ o~ _!y _S~)ltltion~) 1 

240+m* IV Solution num~~~_ __ _ _________________ . 1 :, 

240+m* IV Solution narne 1 )() 

240+m'" IV Solution route --- ___ ~~~~~_ ~-~~- - ! 1 ~ 
IV Solution rate 1 12 

--------------- --- 1 H 
L....

2 __ 4_O,-+_rn_* ~_IV~SO __ lu_t_io__:_n----Lty....!..lP-:-e-_,:___;,.,______:=__~--______:_-------_:;---- ___ __ __ _ 1 

,. = more than one Item In the Ime. Each Item IS separated by il blank spclce 

240+m* 

Table 4.2: Flle Structure, cont 



4. Implementation, ResuIts and Futurt> Work 

= G CARE PLAN 
rlln Patient Info, Tasks E~t F3 

Patient ID' 

Name: 

/---------------111 The purpose of thls program Is to: generate nurslng 
r--0_r_~'e_r_a_tio_n __________ _m care plans. automate PRN scoring. standardize carG 

plans. With il you can: create a new care plan. load a 
r----------------1111 standard care plan and customize Il load tI 
,Allergies' 

0 

0 

0 

() 

0 

0 

Cl 

diagnosis-specific care plan and cuslomize il print out 
the worksheel enter information by keyboard or mou se. 

The Nurslng Care Plan summary window is the main 
wlndow of the application. Vou will always enter here 
and exit from here. The application can be run by the 
keyboard aJone or in combination with a mouse or 
trackball. Instructions will be glven for both. 

At the top left hand corner of the window is the system 
menu box. The system menu Is a called a pull down 
menu. The menu Items in the system menu pertain to 

Cl r----I.'============III system level commands. Vou can use the system menu 
to minimize the window. restore il move il close it or 

~-------------III switch to another application. The menu items drawn in 
1---------------411 gray are not valid for thls application. Select menu items 

IP':mts: 0 

i N,~le~, 

Las! Updated: 

drawn ln black. 

__ . ______ .. _. ______ ._._. _________ .. __ ~II To access the system menu: Nouse - Click on the 

J" , 
f~ [In., j'êcêJ' ccc OS/2Wll'ldow 

Figure 4.2: Help Utility 
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4. Implementation, Results and Futurl' Work 

Name Dose frequcncy 

1 Ampicillin mg 

Route:-----, 

olV oPO 

OPR epv 
1100 mg/hr Q EiJtt 

o PRN 

PO/PHlPV/Un~jJl)rop'i .. 

IM/SC/IO fI 

o Ung 0 Drops 
IV I~ 

o lM 0 SC 

01D 

IV prelllix\~d 0 
Cefuroxlne mg 
Cloxacillln mg 
Dobulamine mcglkglmln 
Do Ine 

Aminophylline (b 
Dopamine mcg/kg/ 
Heparin units 
T,: l eno l 

o IVpremixed 

ERROR 

CD The Frequency field contalns a non 
• numerlc entry 

OK 

-~--- --
Q6H 
QIH 
QIH 

11- Q5H 

-------1. _____________ ---1-- ------

Figure 4.3: Frequency error message ln MedicatIOns dlalog box 

& l'RN 

F. PPNI 

intravenous solution line. An error message will appear if the user hil:-> 1101 l'n Il'l l'd 

a value into one of the medication Hne component fields or if tlll' f f('qw'nc)' I~ 11011-

numeric. For example, the user would receivc an error message lIpon ellll'nng the 

letter "q" in the frequency field. Figure 4.3 shows this error message 

4.1.3 Printing 

The application uses a second thread to print the nursing care plan work"hl'('t Thl' 

second thread is created 50 that the user can continue to interact with tllL' ~y~ll'm 

during printing. The special multithread library of Microsoft C IS u~ed. On <ln IBM 

PS/2 Model 80 (80386 based machine with 8 MBytes of RAM) wllh the Nur,,>ing 

Workload Manager running it takes about 5 minutes to print the work~hel't on iln 

EPSON 24 pin letter quality prin ter. 

The print routine queries the OS2SYS.lNI file (dcscnbpd in section 3.2) for 
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4. Implementation, Results and Future Work 

the name of the default printer, and subsequently ex tracts the specifications of the 

prin ter from the printer driver. The print-out is divided into cells. For instance, 

the nursing care plan worksheet is divided up into a matrix of 2 by 50 cells. The 

cell size is used ta set the size of the character font and to position text. The page 

size of the printer is used to calculate the cell size. The font type and size vary 

according to the function of the text. the headings are in bold proportional font 

with a character height of 90% of the cell height. The task information is printed 

in smaller fixed font. By basing the œIl size and font size on the dimensions of 

the printable area of the page, the application can print to any printer with an IBM 

OS/2 prmt driver. The nursing care plan worksheet was prillted on an EPSON 

24 pin letter quahty printer and an Apple LaserWriter II postscript prin ter. The 

only difference in the outputs was in the font size. The change in appearance was 

minimal. With the Graphies Programming Interface of OS/2 the printer graphies 

routines can be tested on the display prior to printing. 

4.2 Evaluation 

The first implementation of the Nursing Workload Manager module (designed 

and developed by the author) consisted of a full screen replica of the Nursing Care 

Plan Worksheet, see Figure 2.3. The user scrolled through the cart plan to access 

the different sections of H. It was approximately two and a half screens long. The 

section or category headings were sensitized to invoke their respective dialog boxes. 

For example, the Respiration category heading invoked the Respiration tasks dialog 

box. At that tlme, only the Respiration dialog box was fully implemented. The 

tasks in the dialog box were set up as described in the PRN scoring sheet. The 

task selected, along with points and memo, appeared on the screen line when the 

dialog box was closed. 

This preliminary version was demonstrated to a nurse (Assistant Director 

of Nursing and Coordinator of PIeu and Nursing Information Services) and Cl 
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phy5ician (Acting Director of the PieU) in the research l.1b at the UniVl'rsity TIll' 

nurse and physician are both eollaborators on the PDMS rl'scareh projcct, ,md lhe 

nurse is al50 a collaborator on the Nursing Workload Manager module rl'Sl',1TCh. 

Their evaluation was posltive, but pointed out shortcornings of the ,lpphc,llillll 

They found travelling through the care plan cumberson1l' and found Il dlltlcull 

to navigate. Aiso the keyboard could not be used tn fully opt'r.1tt' lhl' modull'; ,\ 

mouse was neeessary for sorne operations The mability to vie\\' the whok l'.m.' 

plan al one time made il difficult to asse 55 the patient and idl'nlify oml~~ion~ 11\ llw 

eare plan. 

They liked the concept of dicking on a sensitizcd category }·w.1dmg lo ope Il 

up to the details in a dialog box. Though, the nurse did not (cd CO 111 fOI l,lble \Vllh 

the way the ta5ks had been described in the "Rcspirilhon dli1log bo\. Il ~t'l'll11'd lh,ll 

the nurses describe the tasks in another manner on the Cdre pl,1Jl, i1nd t}ll'll whl'Il 

scoring the care plan with the PRN scoring sheet find the ilppropriate m,l!ch 

Subsequently, the second version described in lhis report was deVl'lopl'li lo 

address these issues. A small summary window W,15 crealed that OCCUPIl'" k~" 

than 50% of the screen Pull down menus with mnemonics, keybo,ud ,lCcL'k'r,1lor" 

and control keys were fully employed Lü allow the liser lo op<..'r,1lt' lht' modult

without " mouse, if desired. The ~lImmary Wlndow illlows lIw 11::.<..'r ,lI,) gl,1l1Cl' lu 

evaluat<:: the state of the patient c<lre and the sl'venty ot the Ilhll'~,::' (Inti condition 

by showing the PRN category sub-totals and PRN total 

ln the implementation of the second verSIon, thcre was il focus on t'v"lll,)ting 

the application concurrently with ils development. A Presentation Milll,'gt.'r ~rn'l'n 

capture faciIity made it possible to capture ail or selccted portions 01 lhe ~cn'('n 

In this way, printed copies of the user interface scrccns could b(.' shown ln Ihl' 

staff at the hr)spital without the burden of thcm vlslting the resl'arch I"h ln llw 

final few months, it was possible to present dcmonstrations of the modull' (hll' 10 

an upgrade in software at the Hospital. Both the printed version ilnd tl1P dl'IllOS 
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were very valuable for eliciting feedback and fine tuning the application. The final 

evaluation was conducted by il team of potential users who had not been part 

of the application's design or development, and the head nurse. Results of this 

evaluation are presented in sedion 4.3. 

ln implementing the second version, goals were set for delivering a working 

system. The first goal was to present a system in which a care plan could be 

manually created. This offered the benefits of easier editing anl1 automated scoring. 

ft was possible to print out the worksheet. The second goal was to automate the 

generation of the care plan for common diagnoses. This improved the speed 

of creation of carl' plans, improved the quality of the care plan and acted as an 

educational aid to novice nurses. AlI these goals were met. 

4.3 Results 

An l'valuation session was held at the hospital and attended by the author, the 

collaborating nurse, the assistant head nurse and tWO staff nurses. The assistant 

head nurse and the two staff nurses ail have approximately the same number of 

years of experience. The assistant head nurse had a 8achelor's degree in nursing 

and the staff nurses had CEGEP degrees. The youngest W<lS 32 years old and the 

eldest was 36 years old. An overview of the goals of both the PDMS research 

project and the Nursing Workload Manager research project was presented. The 

prototype of the module was then demonstrated. 

During and after the demonstration, there were a lot of questions and discus

sion. Problems were pointed out and improvements suggested. Issues concerning 

the logis tics of installing such an application in the PICU were brought up. Physical 

problems, resistance to change and computer ilIiteracy were mentioned. TJ,ough 

the PDMS has been in development for a number of years it runs in the r ospital 

as .1 prototype and is installed outside the PICU in an adjacent room. Most of 

71 



4. Implementation, Results and l'ulUle Work 

the nursing staff have not been exposed to lt. Prior to the end of the l'valu,lilon 

session a user evaluation form was handed out. The user evaluation fmm lS shown 

in Figure 4.4. The evaluation form is made up of multiple choice qlk'stiollS and 

free-form answer questions. The first three questions were designed lo ass('!'>,> tlll' 

evaluator's attitude towards computers in nursing. The next four \Ven' dl'!'>ignt.'d 

to assess the evaluator's comfort and knowledge of complltcrs, and tlll' rl'll1,lIll1ng 

three multiple choice questions were designed to asse5S the evaluator's opinion of 

the application. 

AIl of the three evaluators had positive attitudes towards computl'rs in Ilurs

ing. Only one of the evaluators felt comfortable using a computer, and W,lS f,l111ih,lr 

with word processing. They were uncertain of the lIsefulness or case of USl' (lf the 

Nursing Care Plan (Nep) application, but ail agreed that with 50111C prelCtiCl' tlll'y 

would be comfortable using the appIica tion. 

When asked, "What seemed the most complicated or confusing in the Nep 

application?", all evaluators mentioned the Respiration and similor di<1log bOXl'S 

The Respiration dialog box is shown in figure 3.5. They felt that there wa~ loo murh 

information shown at one time. Another criticism was the lack of instruction in 

the dialog box itself. Any experience the two novice computer lISt'rs held helli \VIth 

computers was form fill~in where instructions were wntten next to tl1l' l'l1try lit'Id 

and the user had to follow an order of entry. Having a separate hclp faclhty lhd not 

satisfy them. AIso, the menu bar along the top of the wmdow dîd not coinCldl' wlth 

their exposure to main-frames with function keys along the boltom of the -"cn'en 

The print-out prompted comments about the use of colouf or bolding 10 hlghhght 

subheadings and important information. For instance, they lhought Il would bl' 

good to have allergies appear in red. 

In answer to, "What seerned the easiest to learn and perform ln the Nep 

application?", the l.manimous reply was the entry of medications <1IHl intravC:'nOllS 

solutions in the Medications dialog box (Figure 3.13) and the Intravenous Thcr.1py 
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Nep - USER EVALUATION FORM 

SA ;::: St rongly Agrcr-, A = Agree, U = lJnrcrtain, D = DiRél.grcc, sn = Strongly })isél.grce. 

( 'orllplltprf> will a.llow nurses more tim(l for th(' profeRsiona.l ta,sks for which SA A U D sn 
1 IIf'Y :ll'P tra.i nec!. 

('olllplIl,prs ma.kp nllrs('s' johs ('a.SiN. SA A U 1) sn 
( 'nmpllt.crs take johs awa.y From nurses. SA A U D sn 
1 ;1,111 fomforta.hlc Ilsing a. computer. SA A U D sn 
l ,1 III rornfortahlc tJsinp; a. word proc('ssor to g('nNa.t(l documents. SA A U ') sn 
1 am cnrnforta.hl<, llsing a. data,ha.s(l package. SA A V l SI) 

1 Il;1\'(' Id]owlC'c!l!;p of th(' ha.sic compollcnts of t.hC' complltN's op('ra.ting system. SA A U J) sn 
l'Ill' î\('P ilpplirat.lon was ('as)' lo Il SC'. SA A 11 ]) sn 
ï'It(, î\('P applicatIon prod uc('s ('()rrC'ct fC'SlritS. SA A 11 J) sn 
,\ ft (of' 'oolllC' prartirC' J \VOllld h(' rOll1fortable i1sinp, th(' Nep applica.tion. SA A U \) SI) 

WII:lI i-oi'f'rnNI th(' most complicilt(\d or confuslIlg in thC' NCP application'! 

- --- -------------------------------

- -- - ------------ ---------------------------------

\\ /1.11 :-,('('111 NI th<, (,il.si('st to Icarn and pNfol'm in th(> Nep applica.tion'? 

\Vlw'll j'lItry llH'thod clid yOIl lik(' h(>!;t. or u!;(' th(' mORt in t.1\<' Nep applica.tion? 

- -- ---------------------------------------------------------------------------

\ddit \1111:\\ ('omnwntg: 

.\ ~(l _ _ ___ _ s('x: Fema.h" ____ ~·Ia.l(' _____ _ 

lIighC'st d(>gr(>(' obta.in('d in nursing: ________ _ 

Figure 4.4: User Evaluation Form 
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dialog box (Figure 3.14). The list box showing the names of common Il1l'dic.llions 

and intravenous solutions was liked. They slIggestcd the olhcr d i,llog hoxl'~ bl' 

redesigned to look more like the Medications and Intravenous TI1l'rapy di,llog 

boxes. They felt that the procedures to verify data were important, and Iiked the 

idea of having an escape mechanism in case of error. 

Two entry methods can be used to operate the Nep applicatIon. TIll' dt'll1lm

stration was first done using only the keyboard. The evaluators found il difhcult 

to navigate through the dialog boxes and found the cursor hard 10 follow. In PIl'

sentation Manager the cursor appears as a gray outline over push huttons, list box 

items, radio buttons, menu items and check boxes, and as a str.1ight vertie,ll lllll' III 

entry fields. 

The mOllse was lIsed in a second d(_ .nonstr\ltion after eomnwnts on tl1/' (Ir"t 

demonstrath.lIl haà been recorded. Operating the application with the lll()lI~l' \\',1" 

much preferred to operating il soleIy with the keyboard. MOlise 0pl'r,lIIOn \\',1" 

found to be more intuitive as less time was spent planning opC'ratlon,,> 

4.4 Discussion and Future Work 

The mûst interesting aspect of the Nursing Workload Manager tu t!1ese l'v,llu,l

tors was the ability to integrate information from different clpplicati()n~ ln tJw 

manual method they have to duplicate mueh infornlation. To be able to lIn ter the 

information once and have it appear in aIl necessary eharts appealed to thlllll 

A point to consider with these evaluators was thelr \1l1rsmg experil'l1cc I.Olld

ing standard plans seemed a limited benefit. They can generate ,1 manu,11 c.m .. ' pl'll1 

very quickly and know the standards very weIl. With evaluator~ wlth less nur~\l1g 

experience, the care plan generation feature would be more important. Tht'y found 

the automated PRN scoring va\uable. They resent the lime they ~pend 111<lnu,111y 

scoring their care plans. 
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The comments by the evaluators on colour coding the print-out of the Nep 

application implied that once they had enter('d a care plan on the computer, they 

would use the paper version as their working copy. This highlights the culture 

change that is required for nurses to work with computers. They view the personal 

computer as a device used to produce documents, not as a partner in patient care. 

Using the keyboard alone does not do justice to the Presentation Manager 

graphical user interface. Although, the Nep application can be operated by the 

keyboard alone, its most natural and easy interaction is with the keyboard-mouse 

combination. A user with knowledge of computers and of the application can 

perform operations very quickly by using the keyboard to access menu items and 

invok<:> dialog boxes, but slows down cons:derably when using the keyboard to 

perform operations inside the dialog boxes, such as changing the state of él radio 

button or selecting an item From Il list box. These operations are performcd more 

quickly by using the mouse By providing both entry methods in the user interface, 

libers C<ln choose the entry method most comfortable to them and most appropriale 

for the operation they are performmg. A user un\Omfortable with a keyboard can 

use the mouse for aIl operations eXl.ept for the entry of alphabetical information, 

such as the patient's name. 

Ideally the Nursing Workload Manager module should have more than one 

interface or a llow for variations of a single interface. As discussed in the section on 

liser interaction in chapter 1, s(?ction 1.1.4, the novice user has different preferences 

and needs than the frequent or expert user, When the module is first installed in 

the unit, most users will be novices. This will have an impact on the design of the 

liser interface. The user will want to be lead through the application and be asked 

to perform fully defined actions. As the user'., computer skills grow and the user 

bccomes familiar with the application, a tight structure or flow will no longer be 

nccessary. The desire for speed will outweigh concerns over lack of control. The 

level of computer anxiety will have decreased and users will have learnt how to 

manage errors. At this stage it would be advantageous to have a less directional 
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interface, giving the user more freedom and chaire. 

Evolving the user interface as the user skills devclop has benefits, bu 1 wou Id 

be difficult to manage in the PIeU en vironment. As a teaching hO~pit<ll, ~tlldent 

nurses rotate through the unit as do float nurses. Flonl Ilurt-.es ll'mporarily hll ,1 

vacant position for as little time as one ~hift. Thcfl> would alway~ h,lVl' 10 be ,1 

novice user interface for these nurses. A solution 15 lu provlde a U~l'r Înll'rl,Kt' 

with different modes or levels. The user could select one of lhfl'l' modes: nO\'lCL', 

intermediate or expert. The novice mode would offer tl1l' user kss ChOlCl''> ,11 

one time and structure the flow lhrough the "pplication. FrC'dhaek on tlw tlSt'!"!'> 

actions would inform the user, and error messages would 1.1l' mon.- det,llll'd TIll' 

expert mode would allow the user more frcl'dom and would bl' less wrbosl' in ib 

feedback. The evalua tion sessIOn emphasized the Importa nec of not OVl'rl'st i 111.1 tmg 

the computer aptitude of a group nor the intuitivcncss of li1l' 111 lerl a Cl' 

Future work in the Nursing Workload Manager module will elln~isl of buIld

ing the workload scheduler and creatmg 11I1k~ lo the olher l11odull'~ o( the l'DMS 

The challenge lies in building a schedulcr th,1t can updatc ils ~ch('dt1ll' dyn,\I111-

cally and reflect on-going changes in the Cdrc plan Tlv:, dynamic d,)la l-xch,)nw' 

capabilities of OS/2 will make linking to other modules posslbk The rl'~tllb of 

the evaluation session showed lhere is merit ln revising the user intl'rf a Cl' of thl' 

nursing care plan genera tOTo 

An on-li ne reference system would be alJseful addition to the Nur~1I1g Work

load Manager module. It could store information about medication~, slIeh a~ 

weight dependent drug dosages, interactions and appropriatel1ess of prescnp

tions. A CD-ROM (compact disc fead only memory) drive unit can be att('\clwd ln 

the IBM PS/2 and reference compact disks are widely available 

The library of nursing care plans described in section 33.5 is f{\lrly sm<111. 

Adding plans to the library requires sorne knowledge of operating sy"it(>m fUJlc

tions, such as editing and renaming, and sorne knowlcdge of Pre~enlation Mantlgl'r 
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and C to update the library calling procedure. The user of the Nursing Workload 

Manager module though able to operate the module, may not be able to carry out 

the tasks required to put a new plan in the library. A library utility would be useful. 

The library utility would allow the USd to create a care plan as usual 111 the 

Nursjng Workload Manager and then import it to the library with the required 

modifications automatically done. The diff('rence between a patient care plan 

and a one in the hbrary is the block of patient information. For example, the 

library plan does not contain the patient id, bed number or patient na me fields. 

Implementation of a Iibrary utility would alsoentail the generalization of the library 

calling procedure. 

It would be valuable to add a preview option to the Iibrary of nursing care 

f .Ins. This would allow the user to preview il care plan in the library prior to 

loading it into the care plan being edited. Also, the ability to merge care plans 

from the Iibrary would be very useful in the cases of multiple diagnoses At this 

time, the user can only Joad one library care plan. A subsequent selection From the 

Iibrary clears the task portions of the care plan being edited and loads the newly 

selected care plan. 

The help faciHty does not include hypertext indexing. This would enhance 

the help facility. Hypertext is a dass of software that provides the capability to 

browse documents through a network of links [Haan et al., 19921. These links can 

be defined by the program developer or dynamically by the user. 

The existing file structure is unwieldy and requires sorne acquaintance with 

the file saving and loading procedures. The loading and saving are fast, but in 

consideration of long term software maintenance there are advantages to using a 

relational database. Future work envisages a relational database to store aU the 

care plan information. This would allow the information to be easily used by other 

applications, and offers some protection frorn inadvertent deletions and directory 

1110Vement. 
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Care plans can be savE>d 10 disk and laler loaded. Therl' is no .1lIdit tr.li! 

recording changes made to the carl' r1an. This may lead to ICg.ll probll'ms Orll' 

solution is to use the print-out of the 1 ursing carl' plan workshcet ilS the offlCI,ll 

copy. When a change is made, the carl' plan worksheet would l'le pril1t l 'd out .md 

would supersede the previous print-out The workshect shows a dall' .md tmw 

stamp. A field could be added to hold the namc or initiaIs 01 the pl'r~on who 

made the change. This solution, thollgh, takes away from the idc" oi h.1vmg tlw 

nurses use the sneen version of the workshcct a~ tl1L'lr rI.'ÏerelKl'. Il L'nl'DUI ,lgl''> llh' 

proliferation of many print-outs. Another solutIon would bl' 10 .uduVl' tilt' C.lll' 

plan after each save operation. Backllp ropil'~ would bl' aVilllable t'or rl'll'rl'lll'l' II 

required, but could be downloadl'd 10 a mass stor.lge devlce. 
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Chapter 5 Conclusion 

ln this thesis a Nursing Workload Manager module for a patient riata management 

system was presented. The module is part of a system under development in 

the pediatrie intensive care unit al the Montreal ChiIdren's Hospital. Current 

Iiterature in the fields of patient data management systems, nursing care plans, 

nursing workload measurement systems and system evaluation is surveyed and 

discussed. The literature ~urvey is followed by an overview of the functioning 

of an intensive care umt. The functionality of the Nursing Workload Manager 

is presenled. The IBM OS/2 operaling system and the Presentation Manager 

graphical user interfclce are described. This is the environment under which the 

module was developed. The user interface is described with figures il1uslrating 

the screen displays and print-outs. 

The software implemenL1tion of the module is summarized. The file layout 

and structure is explained, along with the on-tine help utility and error messages. 

The cvaluation procedure applied 10 the module is described, and results of a user 

evaluation session are discussed. Finally, future work on the Nursing Workload 

Mallc1ger module is suggestcd. 
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