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Abstract. Queue Management is significant to improve the provided healthcare
services. Despite previous studies on technology adoption and users’ intention to
use various technologies in healthcare, users’ acceptance of queue management
solutions (QMS) have rarely been measured. End users in healthcare domain and
their acceptance for information technologies are important to ensure the success
of implementation for these technologies. It is essential to assess the level of ac-
ceptance for those users, and understand the related influencing factors. The ob-
jective of this study is to evaluate the factors that impact the acceptance of tech-
nology by physicians in UAE. It proposes a model based on the unified theory of
acceptance and use of technology (UTAUT) extended by the construct “Trust”.
The study was conducted in healthcare organization in UAE and represents 63
physicians. To evaluate the proposed model, Structural Equation Modelling
(SEM) was used, and data was analyzed using SmartPLS and SPSS Statistics
Software. It was found that the proposed model could explain 62.3% of total var-
iance in the behavioral intention to use Queue Management Solution (QMS) by
physicians. The results also showed that Performance expectancy and Facilitating
conditions are significantly influencing the physicians’ intention to accept using
QMS. Moreover, Trust as external factor has positive significant influence on the
beliefs of physicians, especially when it comes to the importance of QMS to gain
better performance results. This study can provide useful knowledge for decision-
makers in healthcare organizations; who are planning to implement new QMS,
or enhance the current available solution.

Keywords: Technology Acceptance, Unified Theory of Acceptance and Use of
Technology, Structural Equation Modeling, Healthcare, Queue Management.

1 Introduction

Over the years, managing the queues is common problem in healthcare and considered
significant for the safety and overall satisfaction of patients [1]. long queues in
healthcare organizations can produce high levels of distraction for the employees in-
stead of focusing on the original activities [2]. Queue management technology is be-
coming more popular to be implemented in healthcare organizations, to solve the issue
of queues, gather data, and generate statistical reports about the current and future flow
trends [3]. The acceptance to use queue management technology can be risky, and face
resistance from health professionals, including physicians.


https://orcid.org/0000-0003-3942-5869
https://orcid.org/0000-0003-0823-8390

In the case of this study, the healthcare organization is looking to enhance the current
implemented QMS, but there is a doubt regarding its benefit since there is a level of
resistance from physicians to use the solution. Hence, the key question of this research
is “what are the factors that can motivate the acceptance and actual use of QMS by
physicians in UAE?”. To answer such question, the study utilized the UTAUT model
[4]. UTAUT model is the most relevant [5], and actively used in the technology ac-
ceptance studies in healthcare domain [5], [6]. The study considered the key constructs
of UTAUT model, excluding the moderating factors. Also, the suggested model is ex-
tended by the construct “Trust” as inspired by the work of [5], [7]. Construct “Trust” is
important to positively influence the beliefs of users, to obtain better performance re-
sults [7].

The key contribution of this study is to enrich the knowledge of research community,
with respect to the application of UTAUT model to explain the acceptance of technol-
ogy by physicians in UAE. The study can be also beneficial for decision-makers in
healthcare, business analysts and IT corporations. It is important to find out how to
enhance the level of technology acceptance (QMS in this case) in healthcare arena.

The coming sections will be responsible to give an idea about the related work, high-
light the recent applications of UTAUT model in healthcare domain, present thorough
explanation for the suggested model and its related hypotheses, report the conducted
analysis and its based methodology. The final section will include the conclusion, main
implications and limitations.

2 Literature Review

In 2003, the unified theory of acceptance and use of technology (UTAUT) has been
proposed by [4], as a unified view for the technology acceptance by users. The authors
could highlight various limits in other acceptance models, that were derived from The-
ory of Reasoned Action (TRA) [8]. Consequently, the TRA-driven models were com-
bined to have a unified view to build UTAUT. It was confirmed that the ability to ex-
plain the intention to use technology by UTAUT is up to 70%, due to the inclusion of
facilitating conditions (FC) and social influence (SI) factors along with age, gender,
experience and voluntariness as moderating factors [4].

The UTAUT model has been explored in different domain including banks [9], and
education [10]. But it was claimed by [11] that there are limited applications of UTAUT
to investigate information technology acceptance in healthcare.

In 2012, the acceptance of medical staff in Taiwan for an online patient-safety re-
porting system (PSRS) was studied by [12]. The study used the main constructs and
moderating factors of UTAUT, with an integration for the factor of “Value of Perceived
Consequence” as an attempt to make UTAUT more adequate. From 450 distributed
surveys, only 183 (40.67%) responses were considered valid to be analyzed. The sug-
gested model is significant and useful to predict the intention to use PSRS by medical
staff. The results showed that the management support is significant to motivate the
staff to use PSRS. The influence of performance expectance and perceived consequence



on the intention to use PSRS was moderated by the age, experience, gender and occu-
pation of staff.

Similarly, the UTAUT model was extended in [13] by perceived credibility and per-
ceived organizational support, to understand the physicians’ acceptance of E-prescrib-
ing in Pakistan. A total of 295 physicians participated in the study. The collected data
were analyzed using structural equation modeling (SEM) assess associations among the
constructs. All suggested hypotheses were supported, all key constructs of UTAUT
along with perceived credibility had positive significant influence on behavioral inten-
tion to use the E-prescribing technology. As well, it was confirmed that higher per-
ceived organizational support will lead to higher usage behavior of E-prescribing by
physicians. In general, the proposed model could explain 56.1% of the variance in be-
havioral intention to use E-prescribing technology, and 40.6% in the variance in adop-
tion of E-prescribing.

Using the original UTAUT model, [14] explored the factors that influence the ac-
ceptance of nutrition information system by nutrition officers in primary healthcare or-
ganization. The results of linear regression analysis for 50 valid responses, could show
that the model explained 49.1% with contribution of performance expectancy, effort
expectance, and social influence, and 50.9% is explained by other constructs.

3 Research Model and Hypotheses

The research model is adopted from the UTAUT model, including the key constructs
with exclusion for the moderating constructs. UTAUT extended by adding the construct
“Trust” because it is crucial to enhance the performance expectance (perceived useful-
ness of users) and their acceptance of technology within the healthcare domain [7].

Performance Expectancy (PE) is describing the point where an individual is confi-
dent, that using an information technology will be beneficial to improve the personal
performance results [4], [15]. The work of [13], [15] could confirmed that performance
expectancy has positive influence on the user’s behavioral intention in healthcare con-
text. In this study, the following hypothesis has been developed:

H1: There is a significant positive impact for performance expectancy on behavioral
intention of users while using technology in healthcare domain.

Effort Expectancy (EE) was described as the level of ease that is linked with suita-
bility while using any system [4], [15]. Effort expectancy has the concept of using the
system with no hassles [16]. It was verified that effort expectancy has positive impact
on the users’ behavioral intention in healthcare domain [13], [15]. Interestingly, the
work of [17], [18] found that effort expectancy has positive influence on performance
expectancy. So, the following hypotheses have been suggested in this study:

H2a: There is a significant positive impact for effort expectancy on the user’s perfor-
mance expectancy of technology in healthcare domain.



H2b: There is a significant positive impact for effort expectancy on behavioral inten-
tion of users while using technology in healthcare domain.

Social Influence (SI) refers to the perception of a person regarding the importance
of social actors that expecting him/her to use technology [19]. It was confirmed by [20],
[21] that perceived usefulness (performance expectancy) is impacted positively by so-
cial influence. Similarly, it was found by [13] that there is a positive effect for social
influence on behavioral intention to use technology in healthcare. This study suggests
the below hypotheses:

H3a: There is a significant positive impact for social influence on the user’s perfor-
mance expectancy of technology in healthcare domain.

H3b: There is a significant positive impact for social influence on the behavioral inten-
tions (BI) of healthcare staff to use technology.

Facilitating Conditions (FC) is concerned about the existence of support and guid-
ance from people including top management, guidance material and manuals to use
information technologies [18]. The positive effect of facilitating conditions on
healthcare staff’s behavioral intention to use technology was verified in the studies of
[13]. As well, [18], [22] could confirm that facilitating conditions is positively impact-
ing the usage behavior of information systems in healthcare field Moreover, it was
found that behavioral intention (BI) to use a technology has positive impact on the use
behavior (UB) of that technology within the healthcare arena, regardless the type of
technology [23], [24]. This study proposed the below hypotheses:

H4a: There is a significant positive impact for facilitating conditions on behavioral in-
tention of healthcare staff to use technology.

H4b: There is a significant positive impact for facilitating conditions on healthcare
staff’s use behavior of technology.

H5: There is a significant positive impact for healthcare users’ behavioral intention to
use technology on the usage behavior of that technology.

Trust factor was studied as a predecessor for the acceptance of technology in differ-
ent fields [19]. Trust has been defined as confidence of an organization and its services
(level of reliability) [25]. Several studies have discussed that it is significant to trust the
creator of a technology, and its positive impact on the intention to use that technology.
Especially when the technology requires to allow share location feature, or digital ex-
changes [7]. As well, trust factor was underlined by [7] that it can positively influence
the user’s belief to gain better performance results, from using a particular technology
within the healthcare context. This leads to the develop this hypothesis:

H6: There is a significant positive impact for user’s trust of technology on the perfor-
mance expectancy from that technology.



4 Research Methodology

Similar to previous studies that discussed the technology acceptance by healthcare pro-
fessionals [13], [17], [26], this study have employed a quantitative approach to examine
the developed hypotheses. The study included physicians who are working in
healthcare organization in the United Arab of Emirates. A total number of 63 physicians
to represent a target population of 88 physicians. The target population is known, so a
non-probability sampling with convenience sampling techniques was used [27], [28].
Data were collected through survey that was conducted in February 2020, and sent to
all prospective participants using their professional emails.

The survey contains measurements with 5-point Likert scale from “strongly disa-
gree” (1) to “strongly agree” (5). Google forms tool [29] was utilized to build the survey
and gather the research data. The total number of returned questionnaires was 63
(71.6%). All returned questionnaires were considered valid (No missing data) since all
questions were mandatory to be answered. Krejcie and Morgan sampling method is
common approach that is used to estimate sample sizes [30]. As per the work of Krejcie
and Morgan in [31], the minimum accepted sample size is statistically calculated as S
=63 — 73 for population N = 75 — 90. In the case of this study, the sample size is 63,
which is the minimum required sample size. Although it is inadequate sample, but it
can be relatively acceptable due to the small target population, time of the survey
(COVID19 outbreak), and the busy clinical schedule of participants.

The survey was divided to three sections, where first section included the ethics and
consent section, and second section for the demographic details. The third section con-
tained 28 different items to examine the developed hypotheses. Each item was extracted
from previous related studies, and modified to the context of this study. Items of
UTAUT constructs were mainly adapted from the work of [13], [20], [32]-[35], while
the Trust items were extracted from [35], [36]. None of the items was related to specific
personal details, or contact details to ensure the anonymous response from participants.

5 Findings

An analysis was conducted through the Structural Equation Modelling (SEM) using
SmartPLS3 [37], along with and IBM SPSS Statistics Software v.25 [38]. The structural
and measurement models (inner and outer) were examined. Final model and the hy-
potheses to be presented. The results, revealed that the model looks theoretically valid
in order to explain the acceptance of technology (QMS) by physicians in UAE.

5.1 Demographic Details

Tablel shows the demographic profile of the sample. Most of the respondents were
males (71.43%), aged between 50 to 59 years old (42.86%), and mainly work within
the Orthopedics clinic.



Table 1. Demographic details of participants

Sr.  Characteristics Answer Frequency (%)
1 Gender Female 18 28.57
Male 45 71.43
2 Age 18 to 29 5 7.94
30to0 39 15 23.8
40 to 49 12 19.05
50 to 59 27 42.86
60+ 4 6.35
3 Clinic Orthopedics 28 44.44
Internal Medicine 15 23.8
Family Medicine 13 20.64
ENT 7 11.11

5.2  Measurement Model

The measurement model represents the relations between indicators and latent con-
structs. The convergent and discriminate validities are essentials in order to assess the
measurement model [39]. The convergent validity suggests the degree to which there
is a high association between the constructs, that are theoretically identical. While, dis-
criminant validity can provide to which degree that a specific construct is differentiated
from other constructs [40].

Table 2. Results of convergent validity

Constructs Iltems Loading Cronbach's Alpha Composite Reliability
BI1 0.869
) . BI2 0.803
Behavioral Intention BI3 0.806 0.834 0.889
Bl4 0.789
EE1 0.775
EE2 0.711
Effort Expectancy EE3 0.841 0.829 0.871
EE4 0.701
EE5 0.757
FC1 0.882
I " FC2 0.888
Facilitating Conditions EC3 0.880 0.904 0.933
FC4 0.877
PE1 0.755
Performance Expec- PE2 0.764
tancy PE3 0.702 0.817 0.872
PE4 0.832
PE5 0.827
Si1 0.819
. SI2 0.715
Social Influence S 0.836 0.847 0.897
Sl4 0.929
TRU1 0.894
Trust TRU2 0.934 0.885 0.925
TRU3 0.862
UB1 0.920
Use Behavior uB2 0.866 0.873 0.922




As presented in Table 2, to examine the convergent validity, two methods were used.
The loading for each measure, along with its associated constructs to assess the internal
consistency, while the second method to appoint the composite reliabilities [41]. Scales
internal consistency was verified, since their Cronbach’s Alpha exceeds threshold value
(0.70) as suggested by [39]. Also, all constructs specified results of composite reliabil-
ity that above 0.8 which confirmed good reliability [42]. Besides, the results of factor
loadings for each item in the model’s constructs were 0.70 or more. Thus, all items
were valid, and can be added to the final study [43].

As seen in Table 3, the Average Variance Extracted (AVE) value is more than the
threshold value of 0.50, which means that construct can create a minimum 50 percent
of the variance of its items [43], [44]. On the other hand, Fornell-larcker scale and cross-
loadings have been applied to examine if discriminant validity exists [44]. As in Table
3, bold diagonal items specify the square root of AVE scores, that are higher than the
associations among the constructs (represented by the off-load diagonal items [45]).

Table 3. Fornell Larcker scale for discriminant validity.

AVE Bl EE FC PE SI TRU UB

Bl 0.669 0.817

EE 0.576 0.611 0.759

FC 0.776 0.665 0.617 0.881

PE 0.579 0.688 0.497 0.534 0.761

Sl 0.687 0.349 0.598 0.408 0.219 0.829
TRU 0.805 0.394 0.473 0.294 0.398 0.437 0.897

UB 0.797 0.696 0.623 0.702 0.523 0.509 0.324 0.893

5.3  Structural Model

The structural model is responsible to provide details about the predictive power of the
model (R2) and path significance. PLS-Graph using a nonparametric test of signifi-
cance (bootstrapping method) was conducted with 500 resamples to specify the signif-
icance levels, and path coefficients [46], [47]. The model’s results as presented in Fig-
ure 1 showed that it can explain 62.3% of total variance in the intention to use QMS by
physicians in UAE, along with 58.6% for the actual use by physicians for the queue
management technology. As well, all significant paths can be seen in Figure 1.
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Fig. 1. Study Final Model —Total Effect Hypotheses.

6 Discussion

This study has explored the physicians’ Intention to accept queue management tech-
nology in UAE. Association between Bl and PE (=0.417, P<0.001) as proposed in HI.
This finding is consistent with the results of previous studies [15], [48], and indicates
that a rise in performance expectancy can positively enhance physicians to accept and
use QMS. Similarly, effort expectancy is significantly influencing performance expec-
tancy (B= 0.489, P<0.001), which is supporting hypothesis H2a, similar to what was
reported by [17], [18]. This means that using QMS with hassle-free by physicians can
improve their motivation to use the solution; since it is significantly helping them to do
their work easily, and gain better results. But it was found that there is no significant
effect from effort expectancy on the behavioral intention of physicians regarding the
usage of QMS, where ($=0.208, P=0.065), so H2b was rejected. This finding is com-
patible with what has been found by [17], [49]. This finding can be explained by the
experience level of the participants, who are familiar with using complex solutions (i.e.,
electronic medical records) to achieve their daily work activities.

Moreover, there was no significant path between social influence and performance
expectancy (f=0.18, P=0.085), So H3a is not supported, which is opposite to the results
of [21], [50]. Similarly, the results (f=0.006, P=0.479) of social influence shows non-
significant impact on behavioral intention to use QMS as per the settings. So H3b is not



supported as well, which is similar to the findings of [51]. These results suggest that
the physicians do not care about the opinion of their colleagues, to decide regarding the
intention to use QMS, or enhance their belief that QMS can help to perform better. This
might also refer to the relatively high levels of experience and age in the sample. Also,
the results show significant influence for facilitating conditions on behavioral intention
(p=0.312, P<0.05), then hypothesis H4a is supported, and compatible with the findings
of [13], [52]. Likewise, H4b was confirmed ($=0.429, P<0.001), which is similarly was
confirmed by [18], [22]. Having the right technical support and resources in place is
significantly crucial, to motivate physicians’ intention and actual usage of queue man-
agement technology. Furthermore, Figure 1 shows that the actual use of QMS by phy-
sicians is significantly impacted by the behavioral intention to use QMS (p=0.411,
P<0.01). this result supports H5 and similar to what has been found in [18]. Finally, the
results indicated that the participated physicians trust QMS, to gain better performance
results and achieve their work tasks proficiently, which is supporting H6 (=0.246,
P<0.05) and in line with the findings of [7], [19].

7 Study Implications

The study attempts to extend the UTAUT acceptance model, with the addition to
“Trust” factor. Trust factor was compatible to be injected to the model, and it was help-
ful to strengthen its explanatory power with respect to the expected performance results.
Practically, this study has presented a useful tool to managers, analysts, and decision-
makers in healthcare organizations. They can identify the factors that are crucial to im-
prove the acceptance to use QMS by physicians. The findings can help to ensure better
future implementations of QMS, and can be employed to improve the current developed
QMS by applying optimizations. Healthcare organizations and information technology
providers need to consider the nature of users, gender and age.

8 Conclusion and Study Limitations

This study designed to recognize the factors that can motivate physicians in UAE to
accept queue management technology. The data were collected through survey includes
items with 5-point Likert scale from “strongly disagree” (1) to “strongly agree” (5). The
analysis was completed using structural equation modelling (SEM). The results showed
that that performance expectancy and facilitating conditions are significantly influenc-
ing the physicians’ intention to accept and use QMS. Also, Trust was found significant
for of physicians, to believe that QMS can help them to gain better performance results.
In general, the proposed model could explain 62.3% of total variance in the intention
to use QMS by physicians in UAE, along with 58.6% for the actual use of QMS.

The key limitations of the study are represented by small sample size (63 physi-
cians), and the time of survey. The survey was distributed at the beginning stage of
COVID19 outbreak in UAE (February 2020), and physicians were mainly busy with
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different activities that are related to the pandemic precautions. Also, the majority of
respondents (more than 71%) were males which could bias results.
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