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Abstract

Purpose – The purpose of this study is to investigate human motivations affecting an adoption
decision for smartphone among medical doctors and nurses.

Design/methodology/approach – This study investigates smartphone users’ perception based on
users’ perceived adoption under the self-efficacy, technology acceptance model (TAM) and innovation
attributes leading to an adoption attitude under innovation diffusion theory by providing research
constructs for the domain of medical doctors and nurses, testing them with reliability and validity, and
demonstrating their distinctiveness with hypothesis testing.

Findings – The results indicate that behavioral intention to use was largely influenced by perceived
usefulness (PU) and attitude toward using smartphone. PU and perceived ease of use positively
determine attitude toward using smartphone.

Research limitations/implications – For researchers, this study shows the possible and valuable
adaptation of TAM constructs into the smartphone acceptance of doctors and nurses. The perceptions
of smartphone adoption in this study are based on a one-time survey. For better reliability a
longitudinal study to show the measurement of attitudes will be needed.

Practical implications – One of the important implications is that organizational factors become a
significant predictor of users’ attitude toward innovative technologies.

Originality/value – The domain of research, smartphone, is a new technology in some industries;
thus smartphone adoption deserves investigation in its own right. Although academic research of
smartphone adoption in healthcare is limited, this study contributes to the field by adding an
important new investigation.

Keywords Innovation, Communication technologies, Doctors, Nurses

Paper type Research paper

Introduction
Many industries have quickly adopted mobile devices, such as personal digital
assistants (PDAs) equipped with integrated wireless connections and mobile devices
that further pushed the demand virtually in every industry. A new buzzword,
“smartphone,” describes this popular PDA-phone combination with multiple
capabilities. According to Gartner (2006), worldwide PDA and smartphone
shipments totaled 3.65 million units in the first quarter of 2006, a 6.6 percent
increase from the first quarter of 2005 while pure PDA shipments were slipping
and shipments of smart mobile devices rose 55 percent year-on-year in Q2 2006.
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This indicates smartphones and mobile phones have gained popularity over the last
few years.

To investigate the use and acceptance of a new technology, many articles have
employed technology acceptance model (TAM) and innovation diffusion theory (IDT)
as a base model. In the context of mobile technology, researchers have attempted to
understand the user adoption by utilizing the two theories (Cheong and Park, 2005;
Mao et al., 2005). The literature review reveals that very few studies investigated the
smartphone adoption and even fewer studies have empirically tested individual and
organizational perceptions that can explain the adoption of smartphone in the
healthcare sector.

Numerous studies have demonstrated an increased use of PDAs in health care, and
the industry leaders have agreed on a significant impact to the future of health care
(Carrol and Christakis, 2004). Because of the dynamic nature of information technology
(IT) field, by the time empirical researches of the PDA adoption have been published,
this new technology may have been delayed or began to decline in use (Benbasat and
Zmud, 1999). The study of smartphone adoption based on user’s perception could
contribute to the information systems research field as a new breed of mobile
technology adoption and be handled better in avoiding the structural problem of
time lag.

The objective of this paper is to investigate human motivations affecting an
adoption decision for smartphone among medical doctors and nurses. The study will
provide a deeper insight into identifying constructs that affect individual’s decision to
adopt smartphones by employing TAM and IDT as the base model. We hypothesize
that individual intention to use smartphone is mostly determined by attitude toward
using smartphone, perceived usefulness (PU), and self-efficacy. Other constructs in the
model include comparability, observability, trialability, task, individual feature, and
environment. At the end, we propose an outcome from the model that helps
understanding of the influential factors of smartphone user’s behavior and provide
future research suggestions in this area.

Healthcare industry and smartphone use
Much literature approaches the issue of the healthcare IT by investigating the design
and the adoption of electronic health record system (Kung et al., 2006; Berner et al.,
2005). Despite a strong support for adoption of the health record system, progress has
been slow but the technology has begun to adopt (Bower, 2005). In a 1999 survey of
769 physicians, 15 percent of them used a PDA (Garritty and Emam, 2006). The data
shows that the adoption rate in 2001 rose to about 18 percent among practicing
physicians. In 2004 and 2005, the adoption rate varies between 57 and 91 percent
depending on the group’s specialty (Garritty and Emam, 2006).

A driving force for PDA is wireless connectivity. “PDA-phone combo,” now known
by the more marketing-friendly tag “smartphone,” is finally fit for the rest of us
(Kirschner and Powell, 2005). With calling capabilities, smartphones provide doctors
and nurses access to e-mail and the web for research and communication, and allow
them to work with patient records as well as word-processing and presentation
documents for professional research and collaboration (Kirschner and Powell, 2005).
One example of the influence of wireless connectivity on the adoption of smartphone is
electronic prescription. A small percentage of physicians send electronic prescriptions
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using smartphone, but vendors expect a higher demand for the device and are even
handing out smartphones to medical doctors and nurses (Goedert, 2003).

Literature review and research hypotheses
Chua and Hu (2001) evaluated physicians’ acceptance of telemedicine technology and
suggested that TAM may be more appropriate than other theories examining
technology acceptance by individual professionals and that the integrated model may
not provide significant additional explanatory power. Fang et al. (2005) suggested that
under wireless PDA context, user intention to perform general tasks is influenced by
PU and perceived ease of use (PEOU), user intention to play games is affected by
perceived playfulness, and user intention to transact is influenced by PU. Studies
postulated that under a wireless internet environment, wireless trust environment, PU,
PEOU, system complexity, and social influences affect acceptance of wireless internet
via mobile technologies (Lu et al., 2003; Constantiou et al., 2006; Koivumaki et al., 2006).
A study of physicians’ adoption of a mobile system in Finland found that PU among
research factors played an important role in physicians’ intention to use the mobile
system (Han et al., 2006; Harkke, 2006).

The TAM describes PU on the context to which a system adds to the user’s job
performance (Davis, 1989). In the broad context of smartphone acceptance, mobile
services can be available at any time and any place. Thus, PU is defined as how well
consumers believe mobile services can be integrated into their daily activities (Kleijen
et al., 2004). Figure 1 shows factors derived from TAM and IDT and the hypotheses
tested in this study. The right half of the model describes TAM factors and explains as
follows. When PU goes up, users’ attitude toward using a smartphone will increase,
and this will influence their intention to use. For smartphone services, PEOU can be
described as the issue of navigational easiness on the device and availability of
personalized elements. PEOU would have a positive impact on attitude toward
smartphone and also would have a positive impact on PU. Thus, when
smartphone users have negative perceptions on easiness, it is difficult for them to
identify PU of the smartphone. Of the last connection between “user attitude and

Figure 1.
Proposed research model
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intention to use” in the model, it is expected that users’ attitude toward smartphone has
a positive impact on intention to use smartphone.

Because TAM is used as the baseline model, from the discussion above this research
verifies the following TAM hypothesized relationships in the context of smartphone:

H1. A user’s attitude toward using a smartphone positively affects his or her
behavioral intention to use a smartphone.

H2. A user’s PU of a smartphone positively affects his or her intention to use a
smartphone.

H3. A user’s PU of a smartphone positively affects his or her attitude toward
using a smartphone.

H4. A user’s PEOU of a smartphone positively affects his or her attitude toward
using of a smartphone.

H5. A user’s PEOU of a smartphone positively affects his or her PU of a
smartphone.

Computer self-efficacy was selected as a construct for this study because other studies
have time and again revealed that self-efficacy shows a relationship between the use of
new technologies (Compeau and Higgins, 1995). Computer self-efficacy has been
defined as “an individual’s perception of his or her ability to use a computer in the
accomplishment of a job task” (Compeau and Higgins, 1995, p. 193).

Without skill, performance is not possible; without self-efficacy, performance may
not be attempted (Compeau and Higgins, 1995). Davis et al. (1989) also argued that
computer self-efficacy and perceptions contribute to the causal relationship between
use of technology and user’s cognitive factors. Literature empirically proved that
computer self-efficacy affects PU and PEOU (Venkatesh and Davis, 2000; Davis et al.,
1989).

From the literature, we postulate that confident users in learning to use a
smartphone are likely to perceive it as easier to use. It is also likely that those who are
not confident in learning the smartphone use perceive it as harder to use. This
proposition displays in the right most part of the research model. The resulting
hypotheses are as follows:

H6. A user’s self efficacy to smartphone positively influences his/her PEOU of a
smartphone.

H7. A user’s self efficacy to smartphone positively influences his/her intentions to
use a smartphone.

Because we view smartphone devices as innovations, Rogers’s IDT is introduced in our
investigation. Rogers (1995) defined innovation as a new use of an idea, practice, or
object by the unit of adoption. Researchers have taken advantage of the theory in the
understanding of whether an individual or organization will adopt one of many new
innovations. New technology adoptions in individual IT and healthcare IT are
consistent with the definition of innovation (Rogers, 1995).

Kwon and Zmud (1987) suggested that IT might be studied more effectively by
combining the IDT with application research. The factors in this model are discussed
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as follows. Innovation factors in this study include compatibility, observability, and
trialability (Kwon and Zmud, 1987). Individual questions operationalizing the research
factors are listed in the questionnaire in the Appendix of this paper.

Comparability is related positively to its rate of adoption. The more an innovation is
recognized as compatible with the system, the more it would be adopted (Kwon and
Zmud, 1987). Observability would positively influence the user adoption. When
innovation is visible by users, it is more likely adopted. Trialability would positively
affect the user adoption. Rogers (1983) suggested that if a trial is permitted,
adoption and implementation will be easy and quick. Task factors contain task
structure, autonomy, and uncertainty (Kwon and Zmud, 1987).

The context of smartphone adoption contains both individual and organizational
factors. Individual factors can be education, age, experience, and personal traits. They
showed consistently positive relationships with innovation adoption (Kwon and Zmud,
1987). Organizational factors include top management support, size, user involvement,
and product champion.

Environmental factors are: competitor pressure, customer satisfaction, and
marketing approach (Kwon and Zmud, 1987). Outside support may come either
from a third party (e.g. consultants) or a partner company whose best practices are
adopted (Ungan, 2004). External pressures can be described as “Firms are constantly
under the pressure of external forces such as competition, changing customer needs,
government regulations, changing technologies, etc” (Ungan, 2004. p. 507). We can
safely speculate that when a company faces an external pressure, it will likely reach for
the best solution possible (Ungan, 2004).

The left half of the research model in Figure 1 shows innovation factors discussed
from the above. From the above discussion about IDT factors, the following
relationships are hypothesized:

H8. Users’ compatibility (of personal value, experience, and needs) with
smartphone will positively influence their attitudes to use.

H9. Users’ observability to smartphone will positively influence their attitudes
to use.

H10. Users’ trialability to smartphone will positively influence their attitudes to use.

H11. Users’ everyday task will positively influence their attitudes to use
smartphone.

H12. Users’ individual features will positively influence their attitudes to use
smartphone.

H13. Users’ surrounding organization will positively influence their attitudes to use
smartphone.

H14. The environment of the whole industry where users belong will positively
influence their attitudes to use smartphone.

Innovative use
of smartphone
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Methodology
Instrument
The instrument in this study consists of three sections of a questionnaire. The first
section contains definitions of terms that are part of the following sections of
the instrument. This section also includes a situation, which may describe a typical day
of a medical doctor and the use of a smartphone in his or her work. It is followed by
instructions to complete the questionnaire.

The second section contains items used to measure the independent variables
assumed to affect smartphone adoption. Multi-items were used to measure each. A
five-point Likert scale from strongly disagree to strongly agree was used to measure
the items. Most of the items were borrowed from previous studies (Chua and Hu, 2001).
Table I shows variables and items along with matching sources.

The third section contains five questions relating to demographic data about the
respondent. Individuals can choose either paper version or online survey. Most of
the respondents answered with the paper, only five chose to take the web survey.
The questionnaire is enclosed in the Appendix.

Sample and procedure
The research population was identified with medical doctors and nurses, such as
physicians and nurses in the USA. The sample was conveniently selected of those
who work in a local hospital network in the Midwest. This hospital belongs to a
non-profit healthcare network that provides multi-specialty group medical practices,
regional community clinics, hospitals, nursing homes, home care, behavioral health
services, vision centers, pharmacies, and air and ground ambulances. Thus, the
subjects’ specialties in this study are varied from anesthesiology to urology. The
hospital serves multiple cities and towns with about 820 physicians and medical
providers.

A total of 823 questionnaires were mailed to medical doctors and nurses, and
healthcare providers stationed throughout clinics and the main hospital in the
healthcare network. Of those, 135 were received and 20 were returned undeliverable.

Variable
Item number
(instrument) Source

Self-efficacy (SE) 1-10 Compeau and Higgins (1995)
Perceived usefulness (PU) 11-16 Davis (1989)
Perceived ease of use (PEOU) 17-22 Davis (1989)
Behavioral intention to use (BI) 23-26 Chua and Hu, 2001 and Venkatesh and Davis (1996)
Attitude toward using (AT) 27-30 Davis et al. (1989)
Triability (TI) 31-34 Moore and Benbasat (1991)
Observability (OB) 35-36 Moore and Benbasat (1991) and Wu and Wu (2005)
Comparability (CM) 37-39 Wu and Wu (2005) and Moore and Benbasat (1991)
Task (TASK) 40-42 Wu and Wu (2005) and Moore and Benbasat (1991)
Individual (IND) 43-46 Wu and Wu (2005) and Moore and Benbasat (1991)
Organization (ORG) 47-51 Wu and Wu (2005) and Moore and Benbasat (1991)
Environment (ENV) 52-53 Wu and Wu (2005) and Moore and Benbasat (1991)

Table I.
Summary of research
variables

IMDS
107,9

1354

D
ow

nl
oa

de
d 

by
 P

ur
du

e 
U

ni
ve

rs
ity

 A
t 1

6:
02

 2
4 

Se
pt

em
be

r 
20

14
 (

PT
)

7



It turns out 133 samples were usable. We calculated a response rate of approximately
16 percent. While efforts to collect data resulted in a generally low-response rate, given
healthcare providers’ busy work schedule and authors’ limited communication access
to the subjects due to the hospital’s policy, we consider it would be an acceptable
response rate. They consist of 71 physicians and medical doctors, 20 nurses, 17 other
specialists (i.e. therapists, residents, and pharmacists), three other staffs, and
22 unanswered.

Of the participants, 10.5 percent indicated total working experience in the field of
one to five years; 15.8 percent between six and ten years; 11.3 percent between 11 and
15 years; 21.8 percent between 16 and 20 years; 17.3 percent between 21 and 25 years;
and 21.8 percent had more than 26 years. The samples consist of 53 male and 47 percent
female. The data indicated that 12 people use some kinds of smartphone and about the
half of the samples indicates a possible consideration for smartphone adoption.

Cronbach’s coefficient a is widely used to estimate the internal reliability of
multi-items and its rate of 0.70 or higher is considered acceptable. Results indicated
that attitude, trialability, and task are required to adjust their items in order to remain
for further analysis. Thus, related items were corrected before further data analysis.
Table II shows means, standard deviation, and Cronbach’s a. While inspecting data
collected, we have identified that approximately 20 percent of the item values of task
and compatibility were missing because respondents did not notice questions appeared
on the reverse page. In order to maintain the precision of data statistics, the two
variables were removed from the analysis.

One method used to measure construct validity is factor analysis. A correlation
matrix was generated for the instrument items. A good rule of thumb for determining
the number of factors is an “eigenvalue greater than 1.0” criteria (Stevens, 1986). It
appears certain that eigenvalue would explain variance in the model. In the first factor
analysis as shown in Table III, five items were removed; SE1, SE2, SE3, SE7, and
ORG3. SE1, SE2, and SE3, were loaded on two factors instead of the hypothesized
factor. ORG3 was loaded on a non-hypothesized factor and SE7 was not loaded on any
factor. All other items had factor loadings greater than 0.50 on the factor hypothesized
to load. All of the factors had eigenvalues greater than 1.0.

Construct Mean SD Cronbach’s a

Self-efficacy (SE) 3.97 0.61 0.83
Perceived usefulness (PU) 3.41 0.90 0.97
Perceived ease of use (PEOU) 3.29 0.81 0.95
Behavioral intention to use (BI) 3.85 0.77 0.95
Attitude toward using (AT) 3.58 0.81 0.94 (when AT2 is deleted)
Triability (TI) 4.09 0.70 0.85 (when TI4 is deleted)
Observability (OB) 2.14 0.88 0.75
Comparability (CM) 3.15 0.98 0.94
Task (TASK) 3.35 0.76 0.60
Individual (IND) 3.53 0.69 0.74
Organization (ORG) 3.65 0.52 0.59
Environment (ENV) 3.53 0.61 Violated due to negative value

Table II.
Means, SD, and

Cronbach’s a
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The second factor analysis was carried out using the remaining 31 items of
independent variables to evaluate the factors identified in the first factor analysis. The
factors in the analysis had eigenvalues greater than 1.0 and the final factor solution
represented 70.36 percent of the variance in the data. The rotated factor structure in
Table IV shows that the items remained from the first factor analysis load on the
proposed constructs. The results from the factor analysis lend support to the validity of
the measurement instrument.

Component
1 2 3 4 5 6 7 8 9

PU1 0.885
PU2 0.890
PU3 0.896
PU4 0.857
PU5 0.868
PU6 0.888
PEOU1 0.797
PEOU2 0.753
PEOU3 0.855
PEOU4 0.747
PEOU5 0.832
PEOU6 0.836
SE1a 0.549 0.531
SE2a 0.513 0.636
SE3a 0.505 0.730
SE4 0.522
SE5 0.624
SE6 0.808
SE7a 0.347
SE8 0.545
SE9 0.809
SE10 0.740
TI1 0.884
TI2 0.877
TI3 0.769
IND1 0.710
IND2 0.773
IND3 0.785
IND4 0.649
ORG1 0.623
ORG2 0.508
ORG3a 0.695
ORG4 0.684
ORG5 0.692
OB1 0.719
OB2 0.863

Notes: a SE1, SE2, SE3, SE7, and ORG3 are removed from the research variable items after the first
factor analysis; PU – perceived usefulness; PEOU – perceived ease of use; SE – self-efficacy; TI –
trialability; IND – individual; ORG – organization; OB – observability

Table III.
First factor analysis
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Hypothesis testing

Hypothesis testing is based on regression analysis using SPSS. H1-H7 test the causal
relationships demonstrated in TAM. Table V provides the results of hypothesis testing
with R 2, standard coefficient, and significance. In sum, this study confirms the results
of TAM. Supporting H1 and H2, attitude toward using smartphone and PU had
significant effects on behavioral intention to use (b ¼ 0.833 and b ¼ 0.806; p , 0.001).

PU had a significant positive impact on attitude toward using smartphone,
supporting H3 (b ¼ 0.904, p , 0.001). PEOU had a significant positive impact on both
PU and attitude toward using smartphone, supporting H4 and H5 (b ¼ 0.575 and
b ¼ 0.539; p , 0.001). Self-efficacy was found to have a significant effect on both
PEOU and behavioral intention to use, supporting H6 and H7 (b ¼ 0.272 and
b ¼ 0.220; p , 0.005 and p , 0.05).

Factor 1 Factor 2 Factor 3 Factor 4 Factor 5 Factor 6 Factor 7

PU1 0.896
PU2 0.891
PU3 0.908
PU4 0.851
PU5 0.863
PU6 0.885
PEOU1 0.833
PEOU2 0.772
PEOU3 0.845
PEOU4 0.706
PEOU5 0.831
PEOU6 0.849
SE4 0.602
SE5 0.668
SE6 0.778
SE8 0.496
SE9 0.785
SE10 0.727
TI1 0.875
TI2 0.884
TI3 0.778
IND1 0.734
IND2 0.654
IND3 0.816
IND4 0.712
ORG1 0.577
ORG2 0.712
ORG4 0.581
ORG5 0.558
OB1 0.741
OB2 0.878

Notes: PU – perceived usefulness; PEOU – perceived ease of use; SE – self-efficacy; TI – trialability;
IND – individual; ORG – organization; OB – observability

Table IV.
Second factor analysis

Innovative use
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H8-H14 examined the relationship between Roger’s innovation attributes and
individual attitude toward using smartphone. H8, testing the impact of compatibility
on user’s attitude, was not tested because the variable was discarded due to its large
volume of missing values as described in sample and procedure section. Supporting
H9, observability had a significant positive impact on user’s attitude toward using
(b ¼ 0.328, p , 0.001). H10 for testing the impact of trialability on user’s attitude
received no support (b ¼ 20.228). The impact of trialability was found, but the
direction was opposite from what was expected.

H11, testing the impact of tasks on user’s attitude, was not tested because the
variable was discarded due to its large volume of missing values. Individual features
were not found to have a significant effect on user’s attitude toward using smartphone,
not supporting H12. H13 was supported. The results showed that there is a significant
positive impact of organizational characteristics on a user’s attitude toward using
smartphone (b ¼ 0.237, p , 0.05). H14 for testing the impact of environmental
conditions on user’s attitude was not examined because the reliability of the variable
was negative. The negative value probably comes from its negative average
covariance among the items.

Discussion
The results indicated that behavioral intention to use was largely influenced by PU and
attitude toward using smartphone. PU and PEOU positively determines attitude
toward using smartphone. We found that the impact of PU on attitude is stronger than
that of PEOU. This result is consistent with previous studies. This may imply that
physician’s feelings about smartphone usefulness will play a more influential factor
than physician’s perception of easiness in determining physician’s attitude toward
using it.

Hypothesis Relationship R 2 Standardized coefficient Result

H1 AT ! BI 0.694 0.833 Supported ( p , 0.001)
H2 PU ! BI 0.649 0.806 Supported ( p , 0.001)
H3 PU ! AT 0.817 0.904 Supported ( p , 0.001)
H4 PEOU ! PU 0.331 0.575 Supported ( p , 0.001)
H5 PEOU ! AT 0.291 0.539 Supported ( p , 0.001)
H6 SE ! PEOU 0.074 0.272 Supported ( p , 0.005)
H7 SE ! BI 0.048 0.220 Supported ( p , 0.05)
H8 CM ! AT Not tested
H9 OB ! AT 0.108 0.328 Supported ( p , 0.001)
H10 TI ! AT 0.052 20.228 Not Supported ( p , 0.05)
H11 TASK ! AT Not tested
H12 IND ! AT 0.000 20.019 Not supported ( p . 0.05)
H13 ORG ! AT 0.056 0.237 Supported ( p , 0.05)
H14 ENV ! AT Not tested

Notes: AT – attitude; BI – behavioral intention; PU – perceived usefulness; PEOU – perceived ease
of use; SE – self-efficacy; CM – compatibility; OB – observability; TI – trialability; TASK – task;
IND – individual; ORG – organization; ENV – environmental

Table V.
Tests of hypotheses
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PU was positively affected by PEOU, which is in turn positively influenced by
self-efficacy. The relationship between PU and PEOU has been documented and the
results confirmed the importance of the link between them. The findings also
suggested that self-efficacy has a significant effect on PEOU and intention to use. This
implies that if physicians feel confident about computing skills they generally
demonstrate a higher perception of ease of use. This also confirms the similar results of
previous studies (Compeau and Higgins, 1995). This attempt of adapting TAM into the
investigation of medical doctors’ and nurses’ intention of smartphone use was
successfully demonstrated in this study. The importance of attitude in predicting the
intention in medical professionals confirms the validity of TAM model.

Additionally, Rogers’s innovation factors (observability, compatibility, trialability,
task, individual features, organizational characteristics, and environmental factors) in
the research model were tested against attitude toward using smartphone.
Compatibility and task were not tested in the regression due to large number of
missing values and environmental characteristics were eliminated during the
reliability test. Constructs that were not significant in the regression include trialability
and individual features. In fact, according to prior research (He et al., 2006) trialability
shows weak correlation to adoption of technology. Thus, only observability and
organizational characteristics in the innovation attributes were positively related with
medical doctors’ and nurses’ adoption decisions. The importance of observability on
user’s attitude toward using smartphone suggested that the more visible the use of
smartphone is, the more likely the user will have a positive attitude toward using it.
Given its low-adoption rate (about 10 percent), many medical doctors and nurses
probably have not witnessed and experienced smartphone operation and observing
others using it would affect their cognitive attitudes toward actual using.

The organizational attributes were significant for smartphone adoption and other
studies concluded the same way. Organization size strongly affects the user’s
smartphone adoption. Top management support held a positive relation to the
adoption. Medical informatics literature (Lu et al., 2005) indicated that organizational
changes to IT adoption would provide the necessary infrastructure for mobile devices
technically and financially.

Studies found that individual factors such as education, job status, and experience
are correlated with user attitude. However, the results of this study did not find the
significance of individual factors. It is interesting to note that doctors and nurses likely
do not perceive individual factors that influence their attitudes toward using
smartphone. In regard to trialability, doctors and nurses do not feel that trials before
smartphone use would have a positive impact on their attitudes. Owing to the current
low-adoption rate of smartphone, physicians may perceive it as a non-essential device
and believe that smartphone could not fit into their workflow seamlessly.

Conclusions
We adapted TAM to demonstrate how individual behavioral intentions related to
smartphone acceptance among medical doctors and nurses. The results showed that
attitude toward using smartphone plays the most powerful predictor for the user
intention. PU played the second most powerful predictor followed by self-efficacy. To
researchers, this study shows the possible and valuable adaptation of TAM constructs
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into the smartphone acceptance of healthcare professionals. Although user’s perceived
adoption under TAM and innovation attributes have been previously explored, this
study extended prior research by providing research constructs for a domain of
healthcare professionals, testing them with reliability and validity, and demonstrating
their distinctiveness. Our findings agreed with the studies in the main factors of PEOU,
PU, and self-efficacy. Further, efforts must be made to address other aspects of these
cognitive factors.

Our domain of research, smartphone, is a new technology in some industries, thus,
smartphone adoption deserves investigation in its own right. Although academic
research of smartphone adoption in healthcare is limited, this study contributes to the
field by adding an important new investigation. One of the important implications is
that organizational factors become a significant predictor of users’ attitude toward
innovative technologies. The findings imply that the management should pay
attention to the adoption decision of new technologies with positive commitment.
Management’s enthusiastic support to individuals would promote positive cognitive
attitudes toward using the new technology.

The perceptions of smartphone adoption in this study are based on a one time
survey. For better reliability a longitudinal study to show the measurement of
attitudes will be greatly needed. Our samples are based on a single healthcare
network. Testing research relationships across multiple hospitals would improve
generalization of the smartphone study among healthcare professionals. In the
healthcare industry, millions of dollars are spent on new technologies that eventually
are not accepted and adopted. Careful field study would determine whether adopting
IT actually promote user performance at work (Carroll and Christakis, 2004). It is our
hope that this study helps to provide some answers and a foundation for future
investigations.
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Appendix

Strongly
disagree Disagree Neutral Agree

Strongly
agree

I could complete a job using the smartphone. . .
Self-efficacy

1. . . . if there was no one around to tell me what to do as I
go

2. . . . if I had never used a smartphone like it before
3. . . . if I had only the smartphone manuals for reference
4. . . . if I had seen someone else using it before trying it

myself
5. . . . if I could ask someone for help if I got stuck
6. . . . if someone else had helped me get started
7. . . . if I had a lot of time to complete the job for which

the smartphone was provided
8. . . . if I had just the built-in help facility for assistance
9. . . . if someone showed me how to do it first

10. . . . if I had used similar smartphones before this one to
do the same job

Perceived usefulness
11. Using the smartphone in my job would enable me to

accomplish tasks more quickly
12. Using the smartphone would improve my job

performance
13. Using the smartphone in my job would increase my

productivity
14. Using the smartphone would enhance my

effectiveness on the job
15. Using the smartphone would make it easier to do my

job
16. I would find the smartphone useful in my job
Perceived ease of use
17. Learning to operate the smartphone would be easy for

me
18. I would find it easy to get the smartphone to do what I

want it to do
19. My interaction with the smartphone would be clear

and understandable
20. I would find the smartphone to be flexible to interact

with
21. It would be easy for me to become skillful at using the

smartphone
22. I would find the smartphone

easy to use

Behavioral intention
23. Assuming that I have the smartphone, I intend to use

it
24. Whenever possible, I intend to use the smartphone in

my job
25. To the extent possible, I would use the smartphone to

do different things
26. I intend to increase my use of the smartphone in the

future

(continued)
Table AI.

Questionnaire
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Strongly
disagree Disagree Neutral Agree

Strongly
agree

Attitude
27. Using the smartphone for working is (would be) a

good idea
28. Using the smartphone while working is

UNPLEASANT
29. Using the smartphone is beneficial to my work
30. I like (would like) using the smartphone for working
Trialability
31. Before deciding on whether or not to adopt the

smartphone, I would need to use it on a trail basis
32. Before deciding on whether or not to adopt the

smartphone, I would need to properly try it out
33. I would be permitted to use the smartphone on a trial

basis long enough to see what it can do
34. I know where I can go to satisfactorily try out various

uses of the smartphone
Observability
35. It is easy for me to observe others using the

smartphone in my work
36. I have had a lot of opportunity to see the smartphone

being used
Compatibility
37. Using the smartphone is compatible with all aspects of

my work
38. Using the smartphone fits into my work style
39. I think that using the smartphone fits well with the

way I like to work
Task
40. The best practice of the task in the day-to-day

activities is likely to be influenced by adopting the
smartphone

41. Using the smartphone will affect the independence of
day-to-day activities

42. The hesitance to using IS innovation will affect the
day-to-day activities

Individual
43. Using the smartphone is dependent on one’s education

of relevant IS areas
44. Using the smartphone is dependent on the age of the

individual
45. Using the smartphone is dependent on one’s

experience with relevant IS applications
46. Using IS innovation is dependent on the personal traits

of the individual

Organization
47. The greater the support from top management, the

more likely the smartphone will be adopted
48. The size of the organization will affect the smartphone

adoption
49. Using the smartphone affects the quality of the

organizational operation

(continued)Table AI.
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Finally, would you please provide the following information? All the answers will be kept
confidential. Thank you very much

54. Smartphone model being used:
55. Gender: A Male A Female
56. Job title:
57. Current job experience: A less than 1 year A 1-5 years A 6-10 years

A 11-15 years A 16-20 years A 21-25 years A 26 years and above
58. Total working experience: A less than 1 year A 1-5 years A 6-10 years

A 11-15 years A 16-20 years A 21-25 years A 26 years and above

Corresponding author
Jengchung V. Chen can be contacted at: victor@mail.ncku.edu.tw

Strongly
disagree Disagree Neutral Agree

Strongly
agree

50. Using the smartphone will require user involvement in
the development process

51. Using the smartphone is based on the entrepreneur
nature of the organization

Environment
52. The pressure from competitors is likely to influence

the decision to use the smartphone
53. The availability of external support for implementing

the smartphone is important to the success of using
the innovation Table AI.

Innovative use
of smartphone

1365

To purchase reprints of this article please e-mail: reprints@emeraldinsight.com
Or visit our web site for further details: www.emeraldinsight.com/reprints

D
ow

nl
oa

de
d 

by
 P

ur
du

e 
U

ni
ve

rs
ity

 A
t 1

6:
02

 2
4 

Se
pt

em
be

r 
20

14
 (

PT
)

18



This article has been cited by:

1. Sunghun Chung, Kyung Young Lee, Kimin Kim. 2014. Job performance through mobile enterprise
systems: The role of organizational agility, location independence, and task characteristics. Information
& Management 51, 605-617. [CrossRef]

2. Eunil Park, Ki Joon Kim, Jay Y. Ohm. 2014. Does panel type affect haptic experience? An empirical
comparison of touch screen panels for smartphones. Journal on Multimodal User Interfaces . [CrossRef]

3. Jiamei Tang, Sangwook Kim. 2014. A Service-oriented device selection solution based on user satisfaction
and device performance in a ubiquitous environment. Multimedia Tools and Applications . [CrossRef]

4. Eunil Park, Ki Joon Kim. 2014. An Integrated Adoption Model of Mobile Cloud Services: Exploration
of Key Determinants and Extension of Technology Acceptance Model. Telematics and Informatics 31:3,
376-385. [CrossRef]

5. Mohd Sobre Ismail, Aliza Ramli, Faizah Darus. 2014. Environmental Management Accounting Practices
and Islamic Corporate Social Responsibility Compliance: Evidence from ISO14001 Companies. Procedia
- Social and Behavioral Sciences 145, 343-351. [CrossRef]

6. Hichang Cho, Byungho Park. 2014. Testing the moderating role of need for cognition in smartphone
adoption. Behaviour & Information Technology 33:7, 704-715. [CrossRef]

7. Ki Joon Kim, S. Shyam Sundar. 2014. Does Screen Size Matter for Smartphones? Utilitarian and Hedonic
Effects of Screen Size on Smartphone Adoption. Cyberpsychology, Behavior, and Social Networking 17,
466-473. [CrossRef]

8. Cou-Chen Wu, Yves Huang, Chia-Lin Hsu. 2014. Benevolence trust: a key determinant of user
continuance use of online social networks. Information Systems and e-Business Management 12:2, 189-211.
[CrossRef]

9. Bo Ram Wang, Ji-Yun Park, Kyungyong Chung, In Young Choi. 2014. Influential Factors of Smart Health
Users according to Usage Experience and Intention to Use. Wireless Personal Communications . [CrossRef]

10. Sunghun Chung, Kyung Young Lee, Jinho Choi. 2014. Exploring digital creativity in the workspace: The
role of enterprise mobile applications on perceived job performance and creativity. Computers in Human
Behavior . [CrossRef]

11. Daejoong Kim, Heasun Chun, Hyunjoo Lee. 2014. Determining the factors that influence college
students' adoption of smartphones. Journal of the Association for Information Science and Technology 65:3,
578-588. [CrossRef]

12. Jieun Kim, Yongtae Park, Chulhyun Kim, Hakyeon Lee. 2014. Mobile application service networks:
Apple’s App Store. Service Business 8:1, 1-27. [CrossRef]

13. Richard Kennedy, Robert McLeman, Mike Sawada, Jan Smigielski. 2014. Use of Smartphone Technology
for Small-Scale Silviculture: A Test of Low-Cost Technology in Eastern Ontario. Small-scale Forestry
13:1, 101-115. [CrossRef]

14. Sang-Gun Lee, Eui-bang Lee, Chang-Gyu Yang. 2014. Strategies for ICT product diffusion: the case of
the Korean mobile communications market. Service Business 8:1, 65-81. [CrossRef]

15. Hyun-Seok Hwang, Xintao Lee. 2014. A Study of the Factors influencing User Acceptance of Social
Shopping based on Social Network Service. Journal of the Korea Academia-Industrial cooperation Society
15:1, 61-71. [CrossRef]

16. Hyun soo Lee, Young Il Chae. 2013. Understanding Perceived Enjoyment, Perceived Risk and Intention
to Use Smart phone Banking Services. Journal of the Korea society of IT services 12:4, 205-218. [CrossRef]

D
ow

nl
oa

de
d 

by
 P

ur
du

e 
U

ni
ve

rs
ity

 A
t 1

6:
02

 2
4 

Se
pt

em
be

r 
20

14
 (

PT
)

19

http://dx.doi.org/10.1016/j.im.2014.05.007
http://dx.doi.org/10.1007/s12193-014-0167-y
http://dx.doi.org/10.1007/s11042-014-2205-x
http://dx.doi.org/10.1016/j.tele.2013.11.008
http://dx.doi.org/10.1016/j.sbspro.2014.06.043
http://dx.doi.org/10.1080/0144929X.2013.825643
http://dx.doi.org/10.1089/cyber.2013.0492
http://dx.doi.org/10.1007/s10257-013-0216-1
http://dx.doi.org/10.1007/s11277-014-1769-0
http://dx.doi.org/10.1016/j.chb.2014.03.055
http://dx.doi.org/10.1002/asi.22987
http://dx.doi.org/10.1007/s11628-013-0184-z
http://dx.doi.org/10.1007/s11842-013-9243-5
http://dx.doi.org/10.1007/s11628-013-0187-9
http://dx.doi.org/10.5762/KAIS.2014.15.1.61
http://dx.doi.org/10.9716/KITS.2013.12.4.205


17. Zhang Xiaoren, Chen Xiangdong, Ding Ling. 2013. Comparative Study of Self-service Technology
Adoption based on Product Function. Information Technology Journal 12:12, 2350-2357. [CrossRef]

18. Hella Chemingui, Hajer Ben lallouna. 2013. Resistance, motivations, trust and intention to use mobile
financial services. International Journal of Bank Marketing 31:7, 574-592. [Abstract] [Full Text] [PDF]

19. Chang-Gyu Yang, Eui-Bang Lee, Yunchu Huang. 2013. The Effect of the Context Awareness Value
on the Smartphone Adopter' Advertising Attitude. Journal of Intelligence and Information Systems 19:3,
73-91. [CrossRef]

20. Jo-Peng Tsai, Chin-Fu Ho. 2013. Does design matter? Affordance perspective on smartphone usage.
Industrial Management & Data Systems 113:9, 1248-1269. [Abstract] [Full Text] [PDF]

21. Norazah Mohd Suki. 2013. Students’ demand for smartphones. Campus-Wide Information Systems 30:4,
236-248. [Abstract] [Full Text] [PDF]

22. J.M. Ferreira, Jose Enrique Vila, and Anastasia Mariussen João, Lee Jongtae, Park Myeong-Cheol, Moon
Junghoon. 2013. Factors affecting the performance of mobile office outsourcing. Management Decision
51:7, 1422-1441. [Abstract] [Full Text] [PDF]

23. Namkee Park, Yong-Chan Kim, Hae Young Shon, Hongjin Shim. 2013. Factors influencing smartphone
use and dependency in South Korea. Computers in Human Behavior 29:4, 1763-1770. [CrossRef]

24. Yoon Jeong Jeong, Il Young Choi, Jun Yong Xiang, Hyun Sil Moon, Jae Kyeong Kim. 2013.
Understanding Perceived Enjoyment, Perceived Risk, and Intention to Use Mobile Multi-Media Service
Based on Smart Phones. Journal of the Korea society of IT services 12:2, 243-256. [CrossRef]

25. Mu‐Yen Chen, Edwin David Lughofer, Kuo‐Lun Hsiao. 2013. Android smartphone adoption and
intention to pay for mobile internet. Library Hi Tech 31:2, 216-235. [Abstract] [Full Text] [PDF]

26. Christos K. Georgiadis, Patrick Y. K. Chau. 2013. Introduction to the special issue on User Experience
in e-Business Environments. Information Systems and e-Business Management 11:2, 185-188. [CrossRef]

27. Su-Yeon Kim, Sang Hoon Lee, Hyun-Seok Hwang. 2013. A Study of the Factors Affecting User
Acceptance of Smart TVs. Journal of the Korea Academia-Industrial cooperation Society 14:4, 1652-1662.
[CrossRef]

28. Dal-Ho Son, Jun Woo Park. 2013. The Determinants Towards the Use of University Smartphone
Application's System: Focused on Mobile Environments. The Journal of Information Systems 22:1, 1-27.
[CrossRef]

29. Norazah Mohd Suki. 2013. Students’ dependence on smart phones. Campus-Wide Information Systems
30:2, 124-134. [Abstract] [Full Text] [PDF]

30. I-HENG CHEN, AMBER YUN-PING LEE, K. PRAVEEN PARBOTEEAH, CHUNG-SHENG LAI,
ANYI CHUNG. 2013. THE EFFECTS OF PHYSICIANS’ PERSONAL CHARACTERISTICS ON
INNOVATION READINESS IN TAIWAN’S HOSPITALS. Innovation: Management, Policy & Practice
675-712. [CrossRef]

31. Morwenna Kirwan, Corneel Vandelanotte, Andrew Fenning, Mitch J Duncan. 2013. Diabetes Self-
Management Smartphone Application for Adults With Type 1 Diabetes: Randomized Controlled Trial.
Journal of Medical Internet Research 15:11, e235. [CrossRef]

32. Jeppe Agger Nielsen, Lars Mathiassen. 2013. Interpretive Flexibility in Mobile Health: Lessons From a
Government-Sponsored Home Care Program. Journal of Medical Internet Research 15:10, e236. [CrossRef]

33. Jinsang Hwang, Hongsik Yun, Yongcheol Suh, Jeongho Cho, Dongha Lee. 2012. Development of an
RTK-GPS Positioning Application with an Improved Position Error Model for Smartphones. Sensors
12:12, 12988-13001. [CrossRef]

D
ow

nl
oa

de
d 

by
 P

ur
du

e 
U

ni
ve

rs
ity

 A
t 1

6:
02

 2
4 

Se
pt

em
be

r 
20

14
 (

PT
)

20

http://dx.doi.org/10.3923/itj.2013.2350.2357
http://dx.doi.org/10.1108/IJBM-12-2012-0124
http://emerald-prod.literatumonline.com/doi/full/10.1108/IJBM-12-2012-0124
http://emerald-prod.literatumonline.com/doi/pdfplus/10.1108/IJBM-12-2012-0124
http://dx.doi.org/10.13088/jiis.2013.19.3.073
http://dx.doi.org/10.1108/IMDS-04-2013-0168
http://emerald-prod.literatumonline.com/doi/full/10.1108/IMDS-04-2013-0168
http://emerald-prod.literatumonline.com/doi/pdfplus/10.1108/IMDS-04-2013-0168
http://dx.doi.org/10.1108/CWIS-03-2013-0013
http://emerald-prod.literatumonline.com/doi/full/10.1108/CWIS-03-2013-0013
http://emerald-prod.literatumonline.com/doi/pdfplus/10.1108/CWIS-03-2013-0013
http://dx.doi.org/10.1108/MD-01-2012-0042
http://emerald-prod.literatumonline.com/doi/full/10.1108/MD-01-2012-0042
http://emerald-prod.literatumonline.com/doi/pdfplus/10.1108/MD-01-2012-0042
http://dx.doi.org/10.1016/j.chb.2013.02.008
http://dx.doi.org/10.9716/KITS.2013.12.2.243
http://dx.doi.org/10.1108/07378831311329022
http://emerald-prod.literatumonline.com/doi/full/10.1108/07378831311329022
http://emerald-prod.literatumonline.com/doi/pdfplus/10.1108/07378831311329022
http://dx.doi.org/10.1007/s10257-013-0217-0
http://dx.doi.org/10.5762/KAIS.2013.14.4.1652
http://dx.doi.org/10.5859/KAIS.2013.22.1.1
http://dx.doi.org/10.1108/10650741311306309
http://emerald-prod.literatumonline.com/doi/full/10.1108/10650741311306309
http://emerald-prod.literatumonline.com/doi/pdfplus/10.1108/10650741311306309
http://dx.doi.org/10.5172/impp.2013.675
http://dx.doi.org/10.2196/jmir.2588
http://dx.doi.org/10.2196/jmir.2816
http://dx.doi.org/10.3390/s121012988


34. Won-Jin Jung. 2012. The Effects of Perceived Information Quality of Mobile Shopping Malls on
Smartphone Users' Intention to Use the Shopping Malls. The Journal of Information Systems 21:3, 71-97.
[CrossRef]

35. Heasun Chun, Hyunjoo Lee, Daejoong Kim. 2012. The Integrated Model of Smartphone Adoption:
Hedonic and Utilitarian Value Perceptions of Smartphones Among Korean College Students.
Cyberpsychology, Behavior, and Social Networking 15:9, 473-479. [CrossRef]

36. Dong-Hee Shin, Youn-Joo Shin, Hyunseung Choo, Khisu Beom. 2011. Smartphones as smart
pedagogical tools: Implications for smartphones as u-learning devices. Computers in Human Behavior 27:6,
2207-2214. [CrossRef]

37. Ding Hooi Ting, Suet Fong Lim, Tanusina Siuly Patanmacia, Ca Gie Low, Gay Chuan Ker. 2011.
Dependency on smartphone and the impact on purchase behaviour. Young Consumers 12:3, 193-203.
[Abstract] [Full Text] [PDF]

38. Anne Nortcliffe, Andrew Middleton. 2011. Smartphone feedback: using an iPhone to improve the
distribution of audio feedback. International Journal of Electrical Engineering Education 48:3, 280-293.
[CrossRef]

39. Kyung-Nam Kim, Ji-Hye Park, Do-Bum Chung. 2011. The Effect of Work Performance to Smart Phone's
Characteristics and Moderated Effects of Innovation Resistance. The Journal of Information Systems 20:2,
57-80. [CrossRef]

40. Fengyi Lin, Seedy S. Fofanah, Deron Liang. 2011. Assessing citizen adoption of e-Government initiatives
in Gambia: A validation of the technology acceptance model in information systems success. Government
Information Quarterly 28:2, 271-279. [CrossRef]

41. Sharon Ordoobadi. 2011. Inclusion of risk in evaluation of advanced technologies. The International
Journal of Advanced Manufacturing Technology 54:1-4, 413-420. [CrossRef]

42. Jungsun (Sunny) Kim, Murat Kizildag. 2011. M‐learning: next generation hotel training system. Journal
of Hospitality and Tourism Technology 2:1, 6-33. [Abstract] [Full Text] [PDF]

43. Yung-Cheng Shen, Chun-Yao Huang, Chia-Hsien Chu, Chih-Ting Hsu. 2010. A benefit–cost
perspective of the consumer adoption of the mobile banking system. Behaviour & Information Technology
29:5, 497-511. [CrossRef]

44. Esther Swilley. 2010. Technology rejection: the case of the wallet phone. Journal of Consumer Marketing
27:4, 304-312. [Abstract] [Full Text] [PDF]

45. Tiong T. Goh, Chern Li Liew. 2009. SMS‐based library catalogue system: a preliminary investigation
of user acceptance. The Electronic Library 27:3, 394-408. [Abstract] [Full Text] [PDF]

46. Raffaello Balocco, Riccardo Mogre, Giovanni Toletti. 2009. Mobile internet and SMEs: a focus on the
adoption. Industrial Management & Data Systems 109:2, 245-261. [Abstract] [Full Text] [PDF]

47. Sharon M. Ordoobadi. 2008. Fuzzy logic and evaluation of advanced technologies. Industrial Management
& Data Systems 108:7, 928-946. [Abstract] [Full Text] [PDF]

48. Iviane Ramos de Luna, Francisco Montoro-Ríos, Francisco Liébana-CabanillasNew Perspectives on
Payment Systems: 260-278. [CrossRef]

49. Jeongyoon Lee, R. Karl RethemeyerVirtual Interactions via Smartphones 189-198. [CrossRef]

D
ow

nl
oa

de
d 

by
 P

ur
du

e 
U

ni
ve

rs
ity

 A
t 1

6:
02

 2
4 

Se
pt

em
be

r 
20

14
 (

PT
)

21

http://dx.doi.org/10.5859/KAIS.2012.21.3.71
http://dx.doi.org/10.1089/cyber.2012.0140
http://dx.doi.org/10.1016/j.chb.2011.06.017
http://dx.doi.org/10.1108/17473611111163250
http://emerald-prod.literatumonline.com/doi/full/10.1108/17473611111163250
http://emerald-prod.literatumonline.com/doi/pdfplus/10.1108/17473611111163250
http://dx.doi.org/10.7227/IJEEE.48.3.6
http://dx.doi.org/10.5859/KAIS.2011.20.2.57
http://dx.doi.org/10.1016/j.giq.2010.09.004
http://dx.doi.org/10.1007/s00170-010-2938-2
http://dx.doi.org/10.1108/17579881111112395
http://emerald-prod.literatumonline.com/doi/full/10.1108/17579881111112395
http://emerald-prod.literatumonline.com/doi/pdfplus/10.1108/17579881111112395
http://dx.doi.org/10.1080/01449290903490658
http://dx.doi.org/10.1108/07363761011052341
http://emerald-prod.literatumonline.com/doi/full/10.1108/07363761011052341
http://emerald-prod.literatumonline.com/doi/pdfplus/10.1108/07363761011052341
http://dx.doi.org/10.1108/02640470910966853
http://emerald-prod.literatumonline.com/doi/full/10.1108/02640470910966853
http://emerald-prod.literatumonline.com/doi/pdfplus/10.1108/02640470910966853
http://dx.doi.org/10.1108/02635570910930127
http://emerald-prod.literatumonline.com/doi/full/10.1108/02635570910930127
http://emerald-prod.literatumonline.com/doi/pdfplus/10.1108/02635570910930127
http://dx.doi.org/10.1108/02635570810898008
http://emerald-prod.literatumonline.com/doi/full/10.1108/02635570810898008
http://emerald-prod.literatumonline.com/doi/pdfplus/10.1108/02635570810898008
http://dx.doi.org/10.4018/978-1-4666-5190-6.ch013
http://dx.doi.org/10.4018/978-1-4666-0315-8.ch016

