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Abstract. The purpose of this study was to test the hypothesis that nurse 
perceptions of technology they use in practice would affect their perception that 
they were able to provide high quality patient care. A survey assessing the 
variables was administered to 337 pediatric nurses from two academic 
freestanding pediatric hospitals in the US. Two separate equations were 
constructed, one to test whether technology perceptions affected individual 
quality of care and the other to test whether technology perceptions affected 
quality of care provided by the nursing unit. Nurse confidence in their ability to 
use hospital technology and their beliefs that the technologies were easy to use, 
useful, and fit their tasks are important predictors of nurse beliefs that they are 
able to provide quality care to their patients.  
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1   Introduction 

Nurses play a significant role in the quality of care patients receive [1] and spend the 
most time, among health care providers, with patients [2, 3]. Nurses have numerous 
demands on their time and practice in an environment with distractions and 
interruptions, often without supplies and resources readily available for patient care 
[4, 5]. Their ability to provide high quality care is increasingly difficult in such 
environments, and it is getting more complicated with automation.  
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There are a wide variety of pressures on health care delivery organizations to adopt 
automation because of pressures from the government, purchasing groups and 
consumers [6-10]. This pressure seems to be having an effect. Recent estimates 
suggest that up to 40% of US hospitals are planning on implementing electronic order 
entry within the next five years [11]. Similarly, a 2002 survey found that 50% of the 
responding hospitals were considering implementing bar coding technology [12]. It 
is clear then, that the rapid pace of new technology introductions into healthcare 
delivery organizations will continue into the foreseeable future.  

Perhaps the most talked about type of new healthcare automation is information 
technology (IT). The information technologies being implemented that can influence 
nursing care include electronic health records for viewing patient records, bar-coded 
medication administration systems to help ensure the five rights of medication 
administration, electronic nurse charting to help electronically capture patient vitals, 
smart IV pumps to improve the safety of intravenous medication administration, and 
electronic medication administration records which provide an electronic display of 
medication information. These technologies may help or hinder the provision of care 
depending on how well they support the nurses performance [13-17].  

These technologies have the potential to greatly improve the quality of health care 
delivery. Some research suggests that the potential benefits, specifically patient safety 
benefits, can in fact be realized [9, 18-23]. However evidence is also emerging that 
these technologies, if not well designed, can lead to errors and patient harm [24-28]. 
This means more research is needed to understand how technologies can impact 
quality. As Bates warned, “the net effect (of information technologies) is . . . not 
entirely predictable, and it is vital to study the impact of these technologies” [18],  
p. 789). The purpose of this study was therefore to test the hypothesis that nurse 
perceptions of technology they use in practice would affect their perception that they 
were able to provide high quality patient care. 

2   Methods 

2.1   Study Design 

A cross-sectional survey design was used to collect all data. 

2.2   Sample 

Full-time nurses from the pediatric intensive care unit, hematology-oncology unit, and 
a general medical/surgical unit of two freestanding academic pediatric hospitals were 
eligible to participate. Temporary nurses, float nurses, or nurses who did not directly 
provide patient care (e.g., nurses in educational positions) were not included in the 
target sample. The eligible sample from Hospital 1 was 203 nurses, and the eligible 
sample from Hospital 2 was 144 nurses. The response rates were 59.6% (n=121) and 
54.2% (n=78) respectively. Of these, a majority were female (n = 193) and white (n = 
191). 84 (42.2%) were between the ages of 18 and 29, 55 (27.6%) were between 30 
and 39, 42 (21.1%) were between 40 and 49, and 18 (9.0%) were more than 50 years 
old. 170 (85.4%) had completed a college degree, and 19 (9.5%) had completed 
graduate or professional school. 
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2.3   Measures 

All items were measured on 7-point Likert-type scales ranging from 0-6 and also 
included a “don’t know” option. The anchors were 0 (Not at all) to 6 (A great deal). 
There were two outcome measures. The first, perceived individual ability to provide 
quality care, was a new 5-item measure developed based on components of nursing 
quality by Lynn and Moore[29] and Williams [30].  The second measured nurses’ 
perceptions of the quality of care delivered on their unit. It too was a 5-item measure 
and was based on Shortell et al. [31].  

The independent variables were chosen based on the Technology Acceptance 
Model [32-35], and were comprised of beliefs about current technologies used in the 
hospital. The wording of each question referred to the hospital’s current technologies. 
Consistent with the Technology Acceptance Model, the beliefs measured were 
perceived ease of use, perceived usefulness, perceived compatibility with individual 
work style, subjective norms, and technology self-efficacy. Questions about ease of 
use, usefulness and compatibility were combined into a single 6-item measure of 
technology fit. Among the six items, two items measured technology usefulness and 
two measured ease of use based on Venkatesh et al. [36]. The two other items 
measured compatibility with work style and were from Moore and Benbasat [37]. 
Subjective norms was examined with two different measures. The first was a 2-item 
measure newly developed to measure nurses perceptions that patients or patients’ 
families would want nurses to use the current hospital technologies. The second was a 
2-item measure assessing the extent to which people important to the nurses would 
want them to use the hospital’s technologies [38]. Finally, computer self-efficacy was 
measured using three items from Taylor and Todd [39]. 

Questionnaire items were evaluated using expert review and cognitive inter-
viewing, the two most effective methods recommended for evaluating survey 
questions for content and comprehensibility [40-42]. 

2.4   Procedures 

The study was publicized among the study units with a combination of informational 
in-services and presentations at staff meetings. Nurses were distributed a survey 
packet at the conclusion of the meetings or individually during work hours if they 
were not in attendance. Each survey packet contained a personalized cover letter, the 
employee survey, an informational sheet/consent form, a stamped business reply 
envelope, and a $5USD cash incentive.  Nurses were instructed to fill out the survey 
on their own time, and place it in the U.S. mail using the enclosed business reply 
envelope.  Reminder postcards were placed in all nurse mailboxes about one week 
after the initial distribution.  Another employee survey was placed in non-respondent 
mailboxes approximately 7-10 days later. A final reminder postcard was distributed in 
mailboxes following another 7-10 days. Data were collected November-December 
2005 and March-May 2006 at Hospital 1 and 2, respectively. Survey administration 
and data entry were conducted by the University of Wisconsin Survey Research 
Center. All data were double entered to ensure accuracy. 
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2.5   Analysis 

Multiple regression was used. Two separate equations were constructed, one to test 
whether technology perceptions affected individual quality of care and the other to 
test whether technology perceptions affected quality of care provided by the nursing 
unit. Each model adjusted for hospital, unit, shift, average hours per week, job tenure, 
unit tenure, employer tenure and occupational tenure. 

3   Results 

The regression model for individual quality of care was significant (F=5.12, p<0.001). 
The adjusted R2 for the model with the 8 covariates was 0.03. The adjusted R2 for the 
model with the independent variables added was 0.24. Task-technology fit beliefs and 
technology self-efficacy beliefs both significantly predicted nurse perceptions of their 
individual ability to provide quality care (beta 3.93 and 4.17 respectively, p < 0.001). 
The regression model for unit quality of care was significant (F=9.32, p<0.001). The 
adjusted R2 for the model with the 8 covariates was 0.10. The adjusted R2 for the 
model with the four independent variables added was 0.31. Only task-technology fit 
beliefs predicted nurse perceptions of quality of care delivered by their unit (beta 
5.31, p < 0.001). 

4   Discussion 

Nurse confidence in their ability to use hospital technology and their beliefs that the 
technologies fit (were easy to use, useful, and fit their work style) were important 
predictors of nurse beliefs that they are able to provide quality care to their patients. 
Technology fit also predicted perceptions that the nursing unit as a whole provided 
quality care. Neither measure of subjective norms was a significant predictor of the 
dependent variables. With the growing push for hospitals to rapidly implement health 
information technologies for improving quality of care and safety, care must be taken 
to ensure the designs fit the context. Nurse beliefs that technologies do not meet their 
needs could affect their behaviors with the technologies, which could further impact 
quality and safety. 
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