
















responding ' No' to the confounding factor option 

triggers further screening for obesity, i.e., a pop-up 
list related to waist circumference appears. 

Participants recommended training to address this 
concern, and agreed that training would be helpful 

in familiarizing them with the confounding 
factors . As another negative characteristic, one 

participant mentioned that when users make a 

mistake in screening for obesity or do nOC finish al l 

screening processes, they cannot clear all data 

from the Patient Screening screen. 
On the Planning screen, which displays an 

autom<ltically genemted di<lgnosis and facilitates 
documenting ofCPG-based plan items, participants 
agreed that the template was visible and easy to 

use. In particular, they mentioned as positive 

characteristics that the plans arc tailored, and the 
system guides users wi th standard care plans. In 

addition, they stated that the system has the same 

plan categories and separate buttons, like the 
ex isting clinical log system. However, one 

participant indicated two pop-up lists under 

teaching and counseling plan type as a negative 
characteristic, stating that silt: disliked selecting 
the pop-up lists several times to select a plan item. 

Some participants asked aboul abbreviations of 

the button names( DX, PR. RX, PT, and RF) 10 
con finn their meaning. even though they wert: 
fami liar with the plan typcsofthe existing cl inical 
log system. One participant indicated thalthe facl 
Ihat she could not change a goal once it was 

selected as a negat ive chamcteristic. 
The usability problems that were identified 

through the user testing were discussed with the 
project team members, and solutions were 

suggested 10 improve the user interface of the 

PDA-based decision support system before the 

fina l implementation(Table 4). 

Discussion 

During the usability testing. end-users 

completed all the required tasks without 
encountering a severe usability problem, and 

agreed that the system was easy to use, clear, 
concise, and useful. The negative interface 

characteristics that were identified by the end­
users provided guidance for improving the user 

interface. In particular, the usability testing 

provided valuable information for designing a 

userccntercd interfacc. 
Overall, end-users stated that the systcm was 

easy to use and useful. However. some negative 
characteristics that were identified include 

problems related to 'confounding factors' . Some 

end-users confused the con foundi ng factors 

re lated to obesity with risk factor assessments, and 

wanted to be provided with more in formation 
about and specific lists of the confounding factors. 

Onc possible reason for this confusion is that 

confounding factors are not usually related to 

pcdiatrie obesity. Because all of the participants in 

this evaluation had just graduated from a pcdiatric 

or nconatal program, they may not have been 
fami liar with the conlent of adult obesity CPGs. 

However, because the researcher found that 
nurs ing processes and documentation are sim ilar 
bet\.lIeen adult care and pediatric care whi le the 

project team was developing the PDA-based 

decision support system for the management of 
pediatric obesity, the use of pediatric or neonatal 

graduates as end-users for user testing was 
ocherwise not an issue. 

Even though end-users were briefly trained to 

use the system, they used an unnecessary number 
of taps for the first pop-up lists or when selecting 

several plan items under the same plan type using 

the plan type buttons (e.g., 10 enler 'diet: food 
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shopping' the users tapped ' Diet ' on the first level 

pop-up list and selected 'diet: food shopping from 
the second pop-up list, and then to enter 'diet: 

portion control' users tapped ' Diet' on the first 

level pop-up list or the plan type bulton, ' Patient 

Teaching (Pl)' again). As a result, users cited too 
much tapping as a negative characteristic; 

excessive tapping may frustr.l.le users and affect 

their acceptance of a system. Training would be 
useful for minimizing unnecessary behavior 

patlems. 
Another negative characteristic that was 

identified by users was related to the irreversibi lity 

of some user selections as a result of functioos 
intended to optimize the system's speed. For 

example, once users select a goal, a planning 

template is displayed and the goal cannOl be 
changed. In addition, once users select 'yes' in 

response to whether they will screen a patient or 

not, the next step in the screening process is 
triggered and BMI is autonlatical ly calculated and 

displayed. While users liked the speed of the 
system, they wanted their choices to be reversible. 

The lack of back buttons for reversal of actions 
was also identified as a usability problem by users 
in the usability testing of another handheld device 

(Alexander, Hauser, Steely, Ford, & Demner­
Fushman, 20(4). 

In the usability testing, participants' age and the 
number of years of experience as a registered 
nurse (RN) varied, in spite of the small sample 

size. Participants had about 2 years of experience 
using the existing clinical log system as a 

requirement of their master's APN programs. 

However, on their selfevaluations 3 out of 5 

reported their sophistication in handheld device 
use to be below average. Similarly low 

sophistication of handheld device use was 

reported by nurse participants in another study that 
reponed usabi lity testing (Rodriguezet al ., 2003). 

Participants ' limited experience with PDAs 

indicates that user training is necessary for the 
implementation and evaluation of a PDA-hased 

decision support system . The users' different 

characteristics, including demographic and level 

of experience as an RN, with computers, and with 
handheld devices, resulted in various resJXlllSes in 
the evaluation of the PDA-based decision support 

system. However, their previous experience with 

the existing clinical log system may have affected 
the results of the evaluation, since no one 

participating in the end-user test ing was 
unfami liar with the clinical log system. 

Several studies have shown that user interface 

characteristics have an effect on task performance 

time(Poon & Fagan, 1994; Poon, Fagan, & 
Shortliffe, 1996); thus, users' perfonnance time 

can be another factor in the evaluation of a user 
interface. In the usability testing, one panicipant 

took less than three minutes to perfoml a task 
requiring nonnal nursing processes including 

screening for obesity and planning obesity 

management, while others look about fi ve 

minutes. 
Given that interface characteristics are closely 

associated with use and user satisfaction, usabil ity 
testing is crucial to the system development 

process. Rodriguez el al. (2003) and Rodriguez, 
Borges, Soler, Murillo, and Sands(2004) showed 
Ihat writing a nOle was the most time-consuming 
and difficu lt task for physicians and nurses using 

PDA-based applications, resulting in a low level of 
satisfactioo with PDA-based applicatioos. Usabi li ty 

studies comparing PDA-based applications to laptop 

-based applications using a touchpad found that it 

",-as easier to perfonn tasks tha! require only pointing 

and clicking(e.g., looking for the most recent vital 

signs, acknowledging a pending medication order, 

entering Intake/Output measurements, and entering 
a daily assessment) in a PDA version than a laptop 
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version with a touchpad(Rodriguez et al., 2003 ; 
Rodriguez et aI. , 2004). In addition, in tenns of 
nurses ' satisfaction in Rodriguez et aL 's 
study(2003), there was no significam difference in 
their satisfaction between the two nursing 
documentation systems except in writing notes. 
Due to the smaller font size and extra scrolling 
required for the PDA version. users could perfonn 
the task that consisted of reading a paragraph more 
easily using the laptop version (Rodriguez et aI. , 
2003). Young, Leung, Ho, and McGhee(200 I) 
found that users' acceptance of handheld 
computers is related to the characteristics of tasks 
in bedside nursing care; petrbased applications 
are preferred 10 keyboard-based devices for ease of 
use, accuracy, and speed in entering structured 
data(Young, Leung, Ho, & McGhee, 200 1). These 
results support this study'S findings that seiecting 
from and clicking on a pop-up list is the preferred 
method of data entry. as opposed to directly 
writing text, for the PDA-based decision support 
system for the management of obesity, and tha! 
users were satisfied with the system and perceived 

the system as easy to use because the tasks of 
screening for obesity and documenting the obesity 
management plan are not complex. 

Although users in these studies responded 
positively regarding their acceptance of PDA­
based application, in some usabil ity evaluation 
studies, users' acceptance of PDA-based systems 
was lower than for alterative systems(Chang, 
Tzeng, Wu, Sang, & Chen, 2003). Review of the 
literature indicated that limitations of the interface 
of a PDA are related to users ' acceptance; 
therefore, more effective user interface designs are 
needed. In addition, the literalure showed that 
another possible factor affecting user acceptance 
is limited experience with handheid devices and 
fami liarity with desktop-based systems rather than 
PDA-based systems(Chang, Hsu. Tzeng, Sang, & 

Hou, 2004; Chang et aI., 2003; Young et aI., 2001). 
User training was one of the recommendations for 
improving users ' acceptance. In this research, 
many participants mentioned that user training 
was necessary for improving minor usability 
problems that were identified during the previous 
heuristic evaluation and in the end-user usability 
testing. 

Limitations 
This research has potential limitations related 10 

the sample size and comJXl5ition and to the 
laboratory setting of the usability testing. 
Participants were recent graduates who had 
experience with the existing PDA-based clinical 
log system. Considering Rodriguez et al. (2004)'s 
finding that a PDA appl ication to access an 
electronic patient record system required a high 
degree of leamability for novice users, the 
participants' experience with the existing PDA 
application may have resulted in usability 
problems relevant to PDA novices. 

Considering the mobile nature of handheld 
devices, realistic simulations of the real tasks and 
of the real settings are considered for evaluation of 
mobi le computing(Bertini et al. , 2005). In this 
study, scenarios were used as a way of simulating 
Ihe context. However, a laboratory setting may be 
different from users' clinical settings and this 
different environment and observation may affect 
Ihe results of end-user testing. 

Conclusions 

Through the usability testing using end-users, 
usabi lity issues that were unrecognized by the 
developer or usabi li ty experts were identified by 
APNs. This approach had an important impact on 
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making the system easier to use and more useful 
from the perspective of design and content. The 
results of this evaluation provided iterative 
feedback regarding the design and implementation 
of the PDA-based decision support system for the 
management of obesity. Considering that the 
limited research on handheld usability evaluation 
in contrast to the recent increase in use ofhandheld 
device-based applications, the usabil ity engineering 
methods employed in developing and evaluating 
the PDA-based decision support system for the 
management of obesity could provide a precedent 
for other research on design, implementation and 
evaluation of handheld device-based health 
infonnation systems. 
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Abttr.tCt 

Usability Testing of a Prototype Personal Digital Assistant 

(PDA)-based Decision Support System for the Management of 

Obesity 

Nam-Ju Lee, DNSc, RN '), Suzanne Bakken, DNSc. RN 1) 

Purposc: The purpose oflhis study was 10 evaluale the usability of a prototype personal digital assistant 

(PDArbased decision suppon systcm for the management of obesity through usability testing with end­

users (Advanced Practice Nurses r APNs}) prior to its implemenlation in clinical settings. 

Methods: This descriptive study used obselVational and think aloud techniques 10 address the research 

question: what usability problems are perceived by end-users? Fi ve APNs were provided wilh the 

scenarios and the list of tasks to evaluate the application. Their verbalizations were recorded through 

Morae usabil ity software. Data analysis was based on the data captured through Morae, transcriptions, 

notes, and the end-user survey. 

Resul lS: End-uscrs completed all the required tasks without encountering a severe usability problem, 

and agreed that the system was easy to use. clear, concise, and useful. Usabi lity issues that were 

unrecognized by the developer or usability expens were identified by APNs. TIle usability problems were 

categorized according to positive characteristics, negative characteristics, and recommendations. The 

usability issues were discussed with the project teallllllcmbers, and solutions were suggested to improve 
the user interface of the PDA-based decision suppon system before the fina l implementation. 

Conclusions: This approach had an imponam impact 011 making the system easier to use and more 

useful from the perspective of design and content. TIle resul ts of this evaluation provided iterative 

feedback regarding the design and implementation of the PDA-based decision support system for the 
management of obesity. 
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