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 The implementation of  new technologies f or the automated preparation and dispensing of  medication in
Canadian hospitals is becoming widespread. Although researchers are not currently seeing the high level of
resistance to new technology by nurses prevalent several years ago, studies continue to show that nurses link
technology in clinical environments to the dehumanization of  nursing. Knowing the opinions and perceptions of
nurses bef ore implementing healthcare technology can allow administrators to allocate resources to address
any issues and misunderstandings that the nurses may have. To better gauge healthcare employees’
willingness to use a new technology in a healthcare environment, this study used online and paper surveys to
explore the introduction of  Automated Dispensing Units (ADU) into two hospitals within New Brunswick’s
Vitalité Health Network. The f undamentals of  the Telemedicine Technology Acceptance Model were used to
design this quantitative study, which represents the pre- implementation phase of  a longitudinal study. The
survey questions assessed demographic characteristics that may af f ect both opinions and belief s of
technology, computer expertise and use. The main section of  the survey dealt with opinions and perceptions
of  an ADU, medication preparation, perceptions of  usef ulness, ease of  use of  their current medication
preparation system, and workf low and training.
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Introduction
Canadian hospitals are introducing new technologies f or the automated preparation of  medications.
Automated dispensing units (ADUs) have been f ound to reduce medication errors (Borel & Rascati, 1995;
Fitzpatrick, Cook, Southhall, Kanldar, & Waters, 2005; Franklin, O’Grady, Voncina, Popoola, & Jacklin, 2008),
near misses (Dib et al., 2006), costs (Dib et al., 2006), space devoted to storage (Fitzpatrick et al., 2005;
Franklin et al., 2008), and nurses’ t ime spent on medication preparation (Fitzpatrick et al., 2005).

Successf ul implementation of  new technology in a healthcare environment relies on internal f actors, such as
the nurses’ perceived use and ease of  use of  the technology (Davis, 1989), and external f actors that
contribute to these perceptions, such as demographics, and past computer use and experience (Kowitlawakul,
2011).  If  these internal and external f actors are not considered, successf ul implementation is unlikely (Davis,
1989; Kowitlawakul, 2011). Identif ying nurses’ perceptions and opinions of  an ADU bef ore implementation can
help address negative attitudes that may exist.  Changing these negative attitudes will increase the chance that
an ADU is successf ully implemented and adopted. This quantitative study represents the pre implementation
phase of  a longitudinal study designed to explore the introduction of  ADUs into New Brunswick’s Vitalité Health
Network hospital wards and identif y challenges, successes and opportunit ies to inf orm improvement of  the
implementation adoption phase. The specif ic research questions were:

1. What are nurses’ perceptions of usefulness and ease of use of the current system for
medication preparation?



2.  Which internal or external factors affect nurses’ perceptions of usefulness and ease of use of
the current system for medication preparation?

3. What are the attitudes toward, and the perceived future impact of, an ADU?

4. Which internal or external factors affect the attitudes toward, and the perceived future impact
of, an ADU?

Literature Review
Although current researchers are not reporting the high resistance to new technology prevalent several years
ago, studies continue to show that nurses link technology in clinical environments to the dehumanization of
nursing (Barnard & Sandelowiski, 2000; De Veer & Francke, 2010; Kirkely & Stein, 2004; Timmons, 2003). 
Researchers also report that nurses who f ailed to see the advantages of  technology f or nursing practice
harshly crit icized and distrusted hospital technology, and, in turn, these negative attitudes were f ound to
contribute to resistance toward technology (Barnard & Sandelowiski, 2000; De Veer & Francke, 2010; Kirkely &
Stein, 2004; Novek et al., 2000; Timmons, 2003).  Unsuccessf ul adoption can result in the new technology
going unused in lieu of  using the previous method that the technology has replaced, as well as the technology
not being used properly, increasing such things as costs and near misses (De Veer & Francke, 2010; Kirkely &
Stein, 2004).  As Canadian hospitals begin to introduce ADUs, it is increasingly important to investigate nurses’
attitudes toward technologies to inf orm successf ul technology adoption.

One of  the most widely accepted theories of  technology adoption is Davis’ Technology Acceptance Model
(TAM), which was developed to measure, predict and explain technology use (Davis, 1989). This model can be
applied to help identif y, explain, and predict f actors that af f ect the intentions of  technology users
(Kowitlawakul, 2011). The TAM f ramework consists of  two theoretical constructs: perceived usef ulness and
ease of  use (Davis, 1989).

Perceived usef ulness is def ined as the tendency to use or not use a technology based on the magnitude the
user believes it will enhance their job perf ormance (Davis, 1989). Perceived ease of  use indicates that the
degree to which the user sees the system as being dif f icult to use will counter, and perhaps outweigh, the
ef f ort needed to use it (Davis, 1989).  Perceived usef ulness f alls into three main clusters; job ef f ectiveness,
productivity and time savings, and the importance of  the system to one’s job (Davis, 1989). Perceived ease of
use is ref lected by physical ef f ort and mental ef f ort and perceptions of  how easy it is to learn a system
(Davis, 1989). Davis f ound that both perceived usef ulness and ease of  use were signif icantly correlated with
self - reported indicants of  system use, with usef ulness being more strongly linked to usage than ease of  use
(Davis, 1989).

Although there has been some debate whether the TAM can be applied to adoption of  technology in healthcare
(Aggelidis & Chatzoglou, 2009; De Veer & Francke, 2010; Dixon, 1999; Holden & Karsh, 2009, Kowitlawakul,
2011), researchers have reported strong evidence to support perceived usef ulness as a valid construct to
predict adoption of  a healthcare technology (Aggelidis & Chatzoglou, 2009; Holden et al. 2009). However, since
the TAM was developed outside of  the healthcare environment some concepts may not be relevant to
researchers predicting behaviour in a healthcare setting (Holden, et al., 2009).



To address this, Kowitlawakul (2011) modif ied the TAM and renamed it the Telemedicine Technology
Acceptance Model (TTAM). The TTAM utilizes f our constructs drawn f rom the original TAM (perceived use,
perceived ease of  use, att itude toward using, and intention to use) and three external variables (years worked
in the hospital, support f rom administrators and support f rom physicians).  Kowitlawakul (2011) f ound that the
model was reliable, explaining 58% of  the variation in the intention to use an eICU technology.   Results
showed perceived ease of  use to be the most salient f actor inf luencing nurses’ intentions to use a the eICU,
while the principal f actors inf luencing perceived usef ulness were perceived ease of  use, support f rom
physicians, and years working in the hospital (Kowitlawakul, 2011).  Kowitlawakul (2011) thus concluded that the
TTAM showed promise as a valuable model f or predicting nurses’ intention of  using a healthcare technology.

The current study uses the basis of  TTAM (i.e. uses external, demographic and hospital specif ic variables and
internal, technology acceptance variables) to investigate relationships between external and internal f actors
and attitudes and opinions about a new medication preparation technology.  Specif ically, f ive external,
demographic variables were used in the study, all of  which being f ound in the literature to predict technology
acceptance in a healthcare environment: age (Brumini & Kovic, 2005; Marini et al., 2010); gender (Alquraini et al.,
2007)); education (Alquraini et al., 2007; Brumini & Kovic, 2005); employment status (De Veer & Francke, 2010;
Dillon, et al., 1998); and computer use (Brumini & Kovic, 2005).  Two external, hospital specif ic variables were
also f ound in the literature to contribute to perceptions of  and attitudes toward technology: size of  the
hospital (Kimble & Chandra, 2001); and opinion of  pharmacy (Baker, Bavier, & Keiper, 2005; Keiper, 2005;
Weber, et al., 2004).  The internal variable f ound to be relevant in the literature, as well as used in both the TAM
and TTAM was perceived use/ease of  use (Davis, 1989; Kowitlawakul, 2011).

Age is reported as a major contributor to nurses’ att itudes towards technology. In particular, compared with
“older nurses,” nurses younger than thirty years or “younger nurses,” had signif icantly higher total acceptance
scores f or implementation of  healthcare technology (Brumini & Kovic, 2005; Marini et al., 2010). One study
f ound age was the only variable that demonstrated a statistically signif icant dif f erence in nurses’ att itudes
towards the technology and that younger nurses had a greater appreciation f or the technology being
implemented (Dillon, Blankenship & Crews, 2005).

Despite recent gains in the number of  male nurses, particularly in North America, f emale nurses still greatly
outnumber males nurses (Alquraini et al., 2007).  Given this, it is typically rare to f ind statistically signif icant
results when gender is used as a mediator in quantitative models.  However, in one study, Alquraini et al. (2007)
f ound more posit ive attitudes toward implementation of  technology in a hospital among f emales compared
with males.  Yet, as with most studies reviewed, f emales in the af orementioned study out-numbered males;
85.8% of  respondents were f emale, while 14.2% of  respondents were male.  Gender, then, is best used as a
control, which may have some predictive power regarding the successf ul adoption of  technology in a
healthcare setting (Alquraini et al., 2007).

Education may predict nurses’ att itudes towards technology. Previous studies revealed that compared with
other educational preparation, nurses with a bachelor ’s degree had signif icantly more posit ive perceptions
about technology implementation in their hospital (Alquraini et al., 2007; Brumini & Kovic, 2005).  Employment
status also contributes to nurses’ perceptions and opinions of  technology. Studies f ound that nursing staf f
who worked at least thirty hours per week and who worked f ull t ime had more posit ive attitudes towards using
technology (De Veer & Francke, 2010; Dillon, et al., 1998). Nursing staf f  in management posit ions and more
experienced nurses had a more posit ive perspective about technology implementation in their hospital (De Veer
& Francke, 2010; Kowitlawakul, 2011).



Several researchers reported that computer use and duration, f or any purpose- work, education, pleasure, and
communication- has a posit ive impact on nurses’ acceptance of  technology (Alquraini et al., 2007; Ammenwerth
et al., 2003; Brumini & Kovic, 2005; Getty, Assumpta & Ekins, 1999). Also, nurses with medical inf ormatics
classes during their f ormal education had signif icantly more posit ive attitudes towards technology (Brumini &
Kovic, 2005).  One research group suggested that nurses without previous experience with technology should
be provided caref ully developed education on the use of  the implemented technology (Alquraini et al., 2007). 
Researchers also recommended that nursing staf f  with experience and who have a posit ive attitudes can act
as role models f or others (De Veer & Francke, 2010).

The size of  the hospital, too, can af f ect the perceptions of  and attitudes toward an ADU being implemented
into a healthcare environment.  Smaller, rural hospitals tend to have a more dif f icult t ime accepting a new
technology into their healthcare setting (Kimble & Chandra, 2001).  With a smaller staf f  comes a more
entrenched nursing culture, which may be more resistant to technology if  the implementation process f ails to
consider the deep-rooted practice of  nursing (Timmons, 2003).  Larger staf f ed hospitals, on the other hand,
may be more open to technology implementations, as they have a higher staf f  turn-over rate, circumventing a
securely anchored nursing culture (Kimble & Chandra, 2001).  Also, nurses working in a smaller hospital may not
see the need to have a f aster system, given that they are not as rushed; whereas, nurses working in a larger
hospital may see the benef it of  having a f aster system.

Net of  other external f actors, the opinion of  the pharmacy can af f ect the opinions and attitudes towards the
implementation of  an ADU (Baker, Bavier, & Keiper, 2005; Keiper, 2005; Weber, et al., 2004).  An ADU is
specif ically related to the pharmacy in that it is the pharmacists’ responsibility to ref ill the medication cabinets. 
Given this, a less than pleasant opinion of  the pharmacy in the hospital may have nurses more enthused about
the implementation of  an ADU, which may lessen contact with the pharmacy and increase the service speed of
the pharmacy (Baker, et al., 2005; Keiper, 2005; Weber, et al., 2004).

Given the review of  the literature, the above f actors- perceptions of  usef ulness/ease of  use, demographics,
hospital size, and opinions of  pharmacy- are thought to be suitable contributors to shaping nurses opinions
and perceptions of  the f orthcoming implementation of  an ADU into their hospital.  Knowledge of  nurses’
opinions and perceptions of  a healthcare technology bef ore implementation can inf orm administrators to
address any issues and misunderstandings (Lee, 2007).  The TTAM allows f or a measure of  nurses’ overall
att itudes, as well as a gauge to measure which characteristics of  nurses contribute to negative views of
healthcare technology.  This model does so by allowing f or the consideration internal, technology specif ic
variables, specif ically perceived usef ulness/ease of  use, as well as external, demographic and hospital specif ic
variables, which were cited above.

Methods
Ethical approval was received f rom both the Vitalité Health Network’s Research Ethics Board, as well as the
Research Ethics Board of  the National Research Council.  Participants were recruited f rom two New Brunswick
hospitals, a larger urban hospital that employs 692 nurses and a smaller rural hospital with 45 nurses. Survey
data were collected f rom May to August 2011. Participants were recruited using an ad over the hospital
intranets, as well as by inf orming head nurses that participants were needed f or the survey. The online survey
was open to all nurses in both hospitals. To maximize responses, 60 paper surveys, along with self -addressed
stamped envelopes, were distributed to the wards in the hospitals. The online survey and the paper survey
were identical and nurses were inf ormed that they could complete either survey at work or at home.

The survey incorporated three sections: an introduction that explained the purpose of  the study, the
instrument items, and a thank you section with a link to a prize website. The participant was inf ormed she/he
could continue to a separate site to enter their email f or a chance to win a prize. The paper survey provided
the URL f or this site.



To ensure anonymity and measure changes in responses bef ore and af ter the ADUs are introduced, the
respondents were asked to generate a six lettered pseudonym similar to those successf ully used in previous
studies (Carif io & Biron, 1982).  The identif ication code was created by asking respondents to use the f irst
two letters of  their middle name, the f irst two letters of  their birth month, and the f irst two letters of  the
city/town in which they were born, yielding a six lettered, individual specif ic code.

To assess which individual characteristics af f ect opinions and belief s about technology, demographic and
computer expertise and use questions were asked.  Several other studies have used demographics, work
experience, and technology use to explain characteristics that inf luence nurses’ perception of  technology
(Ardern-Jones et al., 2009; Alquraini et al., 2007; Ammenwerth et al., 2003; Brumini & Kovic, 2005; De Veer &
Francke, 2010; Dillon, et al., 2005; Getty, et al., 1999; Kowitlawakul, 2011; Marini et al., 2010; Novek et al., 2000;
Wakef ield et al., 2010).   Preceding the demographic and computer use section, the instrument was then divided
into six sub-sections. Survey questions were developed based on the review of  related literature and were
modif ied to f it the current study, including both the internal and external f actors explored in the literature
review.  Both posit ively and negatively worded items were developed.  Each of  these six sub-sections used a
f ive-point, Likert rating scale with responses ranging f rom ‘strongly disagree’ (value of  1) to ‘strongly agree’
(value of  5) along with a “Not applicable” (N/A) column. At the end of  each sub-section the respondent was
able to add text comments if  they had f urther thoughts. The six sub-sections dealt with: (1) opinions and
perceptions of  an ADU; (2) medication preparation; (3) perceptions of  usef ulness and ease of  use of  their
current medication preparation system; (4) workf low and training; (5) opinions of  pharmacy; and (6) t ime spent
on medication preparation.  To answer the research questions in the current study, the analysis used sections
1, 3, and 5.

Data Analysis
Univariate and bivariate statistics were used to address the f irst research question. Dif f erences were tested
with Student t tests, Pearson’s product moment correlations, and analysis of  variance (ANOVA) with alpha
coef f icients set at .05.  The second research question was investigated with multiple linear regressions.  Alpha
coef f icients of  .05 and .10 were used due to the small sample size.

The dependent variable f or the multiple linear regression analysis was attitude towards technology (ATT).
Respondents were asked to rank six questions that dealt with their perceptions and opinions about an ADU
being implemented into their hospital. Af ter exploring the correlations and statistical signif icance between the
six variables two variables were dropped bef ore creating the ATTf actor due to poor correlation. The f our
remaining variables were combined to create an ATT f actor that ranged f rom 0, or very negative, to 13, or very
posit ive attitude.  Five covariates were used; younger than 35, f emale, bachelor ’s degree, computer skills,
posit ive usef ulness and ease of  use scores (Table 1). All these variables are dichotomous except computer
skill which was continuous (scores ranging f rom 0-18), and posit ive usef ulness and ease of  use scores which
ranged f rom 0-30.

Three models were computed: model one included demographic predictors; model two added computer skills to
the previous model; and model three added usef ulness/ease of  use to the previous model. The three
equations f or each model are as f ollowed:



Results
For the sample of  66 nurses who completed the online survey, 35 worked at the urban hospital, 29 at the rural
hospital and two undeclared. Of  the eighteen nurse participants who completed the paper survey, 15 worked at
the urban and three at the rural hospital.  Respondents were predominantly f emale (90%), the majority were
less than 35 years old (58%), over half  had a bachelor ’s degree (54%), nearly three quarters were registered
nurses (74%), and most were f ull- t ime employees (84%).  Slightly more respondents were recruited f rom the
larger hospital (59%) compared with the smaller hospital (41%), with 31% of  respondents working in the ER at
their respective hospital. The average length of  t ime respondents have been working at their current
prof ession is 13 years.

Table 1. Descriptive Statistics of  Covariates or Demographic Variables

Nurses’ Perceptions of Usefulness/Ease of Use



Twelve questions were asked concerning perceptions of  the usef ulness and ease of  use of  the current
medication preparation system, with respondents being asked to rank each item f rom 1 (strongly disagree) to 5
(strongly agree). Negatively word items were inverted f or the analysis.  The overall mean on these variables
was 3.32, indicating an above average opinion.  Breaking the responses down twof old, the mean responses f or
nine of  these variables were between three and f our, indicating a neutral to posit ive agreement or opinion;
while the means f or the other three variables were between two and three, indicating a disagreement to neutral
opinion (Table 2). On the whole, this suggests a f airly posit ive perception f rom nurses of  the usef ulness and
ease of  use of  their current medication preparation system.

Table 2. Perceived Usef ulness/Ease of  Use

Af ter exploring the correlation matrix and statistical signif icance between the twelve variables, three items were
removed bef ore the creation of  a f actor due to low (less than |0.3|) correlation with the other variables.  The
remaining nine items were kept to create one f actor measuring perceptions of  usef ulness and ease of  use. 
This f actor ranged f rom 0, or most negative, to 30, or most posit ive.  Means of  dichotomous demographic
variables were compared (i.e. “younger” nurses’ opinions compared to “older” nurses’ opinions)-  note that f or
this analysis, a “below average computer score” is considered to be a score below 12.23 (Table 3).  Despite
there being no statistically signif icant dif f erences between means f ound, some trends were noted (Table 3). 
For example, respondents under the age of  35, f ull- t ime nurses, and participants with better computer skills
had more posit ive perceived usef ulness and ease of  use mean scores than their counterparts (Table 3).



Table 3: Mean Perceived Usef ulness/Ease of  Use

Attitude Towards and the Perceived Future Impact of New Technology for Medication Preparation

Of  the six questions related to perceptions of  and agreement to an ADU being implemented into their hospital,
the mean f or f our questions was neutral to posit ive while two means were negative to neutral (Table 4).   The
overall mean f or the six items was 3.175.  This f inding suggests an overall neutral agreement towards the
adoption of  an ADU.



Table 4. Perception of Impact of Introduction of ADU

None of  the mean dif f erences f or the combined ATT scores were statistically signif icant (Table 5). However,
some interesting results were noted. Contrary to the literature, older study participants reported more posit ive
ATT compared with younger respondents; on average, one point higher than the younger respondents’ scores
(7.23 compared to 6.23). Participants with below average opinion of  the usef ulness and ease of  use of  their
current medication preparation system reported more posit ive ATT.



Table 5. Att itudes towards Technology



Within the f irst multiple linear regression analysis model, age is the only statistically signif icant variable. The
average ATT score f or participants under 35 years of  age was 1.435 units lower than those over the age of  35
(Table 6).  The second multiple linear regression analysis model, with the addition of  computer skills, did not
yield any statistically signif icant results.  The third multiple regression model, with addition of  usef ulness and
ease of  use, explained a statistically signif icant amount of  variance in ATT (alpha set at .1). Respondents with
more posit ive attitude towards the usef ulness and ease of  use of  their current medication preparation system
had an average ATT score 1.212 units lower than those with less posit ive opinions about usef ulness and ease
of  use of  their current medication preparation system.

Table 6.  Linear Regression Model: Predictors of  Attitudes towards Technology

Discussion
This study examined f actors that may contribute to nurses’ att itudes and opinions towards implementation of
a new technology in their hospital. Many researchers have studied the extent that similar f actors predict
adoption of  a variety of  healthcare technologies (Ardern-Jones et al., 2009; Alquraini et al., 2007; Ammenwerth
et al., 2003; Brumini & Kovic, 2005; De Veer & Francke, 2010; Dillon, et al., 2005; Getty, et al., 1999;
Kowitlawakul, 2011; Marini et al., 2010; Novek et al., 2000; Wakef ield et al., 2010), but f ew researchers have
evaluated these f actors within Canadian hospitals. This study provides some insight into how f actors
contribute to posit ive or negative attitudes and opinions of  an ADU. Also, this study provided inf ormation on
nurses’ perceptions of  the usef ulness and ease of  use of  their current system f or medication preparation.



From the univariate analysis of  perceptions of  the current medication preparation system, results showed that,
overall, nurses had a posit ive perception of  their current medication preparation systems, suggesting that they
may have more trouble adopting a new technology f or medication preparation (Barnard & Sandelowiski, 2000;
De Veer & Francke, 2010; Kirkely & Stein, 2004; Novek et al., 2000; Timmons, 2000).  No signif icant dif f erences
or relationships were f ound f or the bivariate analysis of  perceived usef ulness and ease of  use.  However, it is
noteworthy that younger nurses perceive their current medication preparation system more posit ively than
older nurses; nearly three points higher on average. This may be due to older nurses having more time and
experience with their current medication preparation system, allowing them to view more f laws with it than a
younger nurse would. It is also interesting to note that nurses with above average computer skills perceive
their current medication preparation system more posit ively than do nurses with below average computer skills.
As the literature implies, nurses with better computer skills tend to more readily adopt technology (Alquraini et
al., 2007; Ammenwerth et al., 2003; Brumini & Kovic, 2005; Getty, Assumpta & Elkins, 1999). However, the
current study suggests that nurses with above average computer skills are generally posit ive about their
current medication preparation system.

Although no signif icant mean ATT dif f erences were f ound, two comparisons def y the literature.  Older nurses
and nurses with below average computer skills reported higher ATT scores, on average, than their
counterparts.

The regression analysis variables explained a statistically signif icant amount of  variance in ATT.  Age was
statistically signif icant in the f irst model.  This f inding contradicts the literature as many researchers have
reported younger nurses as more receptive of  technology (Brumini & Kovic, 2005; Dillon, Blankenship & Crews,
2005; Marini et al., 2010).  The f irst multiple regression model suggests that nurses under the age of  35 have
lower ATT scores than older nurses.  Yet this f inding is comprehensible, given that in the bivariate analysis
younger nurses had more posit ive average perceived usef ulness and ease of  use scores than older nurses. 
Thus, as the TAM and TTAM suggests, younger nurses may not be ready to adopt a new technology f or
medication preparation if  they perceive their current system as usef ul and easy to use.  The second multiple
regression model yields no statistically signif icant variables.

When perceived usef ulness and ease of  use is added as a variable in the third multiple regression model,
predictably this variable is negatively and signif icantly related with ATT. The current study f ound that nurses
who perceive their current medication preparation system as usef ul and easy to use had more negative
attitude towards a new technology f or medication preparation compared with nurses who do not perceive their
current system as usef ul and easy to use.  This f inding suggests that nurses who are satisf ied with their
current medication preparation system do not see the need to have an ADU, a technology that neither hospital
was yet introduced to at the time of  this study.  As well in this model, age is no longer statistically signif icant,
suggesting that perceived

Conclusions
The f indings of  the current study are important f or those considering implementation of  an ADU.  In order to
successf ully implement an ADU, it is important that the end-user, or nurses, perceive the technology as usef ul
and easy to use. The f indings suggest that the TTAM external variables may be important to consider, along
with internal variables when evaluating perceptions of  technology in a healthcare setting.



From the univariate analyses, it was f ound that the nurses in this study were quite posit ive about their current
paper based preparation system, but were neutral about an ADU.  Also, the current study f ound that younger
nurses perceive their current paper-based medication preparation system as usef ul and easy to use, and
f ound their att itude towards an ADU less than optimistic bef ore perceptions of  usef ulness and ease of  use
are added to the model.  Indeed, those nurses that view their current, paper based medication preparation
system as usef ul and easy to use have a more negative attitude towards an ADU than those who do not share
this view.  Thus, external, demographic variables may indeed play a role in the attitudes towards an ADU, but
internal perceptions seem to be key.  Given these f indings, the nurses at both hospitals may indeed have
dif f iculty adopting an ADU into their hospitals.

As the literature suggests, a number of  steps can be taken to improve the attitude towards a technology in a
healthcare environment. Computer technology training and support, input f rom nurses, the consideration of
nursing culture, and research, planning, and monitoring may all aid in changing nurses’ att itudes (Dillon et al.,
1998; Dixon, 1999; Kirkely & Stein, 2004; Kowitlawakul, 2011; Nanji et al., 2009).  Also, nurses should be given a
clear view of  the continuum of  care and how they and the new technology f it in (Kirkely & Stein, 2004). 
Specif ically, it should be clarif ied that the technology will not be negating the personal, humane aspect of  the
nursing prof ession.  Rather, the technology should be presented in a manner that best f its with the intimate
nature of  the practice of  nursing.  Being upf ront and honest about the ult imate goal of  the technology that is
being implemented is important f or successf ul implementation.  Considering the current study’s f indings, it
seems reasonable to say that uncovering the reasons why nurses perceive their current preparation system as
usef ul and easy to use will provide the necessary inf ormation to ensure that these perceptions can be
transf erred to their opinions of  the ADU.

Dif f iculty in obtaining survey responses f rom the large urban hospital, as well as missing responses were
major obstacles f or this project, result ing in a sample size that was less than ideal.  There was a very low
response rate f rom the urban hospital (8%), whereas the rural hospital gave a much better return (71%).  Both
online surveys and paper surveys were provided to nurses over a f our month period, with numerous reminders
being given.  A hypothesized problem, reinf orced by the nurses on the current research team, was that
anonymity was not thought to be secured, which concerned nurses especially when being asked to comment
on the pharmacy. Ensured anonymity, as well as the importance of  having their opinion heard should be iterated
clearly when carrying out research projects such as this one.

Considering that Canadian hospitals are rapidly rolling-out technology to ideally aid in the practice of  nursing,
more studies such as the current one must be completed.   Indeed, a qualitative study has also been completed
by the same research team how completed the current study, intending to explore more deeply nursing culture

and its ef f ects on technology pref erences and attitudes.   As the implementation of  ADUs increase in Canadian
hospitals, knowing the attitudes and opinions of  nurses bef ore implementation will aid in successf ul adoptions

of  hospital technologies.
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