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Abstract

Purpose: The main objective of this paper is to determine the predicting factors that influence the intention to use
Poison Information System (PIS) among healthcare professionals.

Methods: A quantitative approach was applied, using a five-point Likert scale questionnaire, adapted from previ-
ous studies. Data were collected from 167 healthcare professionals working for Malaysian Public Hospitals in Penang.
Smart Partial Least Square (PLS) version 3.2.7 were used to analyse the proposed relationships.

Results: The results indicated that attitude and computer anxiety had a significant positive relation to the intention
to use PIS among healthcare professionals wherein computer knowledge was found to have had a significant rela-
tionship with attitude and computer habit. Apart from that, technical support and training had a positive relationship
with perceived ease of use. Surprisingly, computer habit, perceived usefulness, perceived ease of use, compatibility
and facilitating condition did not significantly influence intention to use PIS.

Conclusion: The results of this study provided useful insights for healthcare agencies to understand the underlying
elements that could improve the poison information management. The results proved that attitude and computer
anxiety were critical factors among healthcare professionals managing poisoning cases in a highly stressful and
unpredictable work environment. These factors must, therefore, be considered before implementing PIS in managing
poisoning cases. The study also provided an understanding of how to improve system development by utilising the
end user’s expectation on the implementation of the system.
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Introduction

Poisoning is a major public health problem worldwide.
World Health Organization (WHO) estimated 193,460
people died from unintended poisoning worldwide in
2012 with 84% of these deaths occurring in low-and-
middle-income countries. In the same year, unintended
poisoning resulted in the loss of healthy life of over
10.7 million years [1]. Another research indicated that
countries with low incomes and middle incomes (such
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as Malaysia) have higher poisoning death rates than
high-income countries [2]. These poisoning cases, espe-
cially from accidental exposures, is sometimes unavoid-
able. Similarly, in order to detect dangerous trends in the
community, a function known as toxicovigilance is car-
ried out by the authorities concerned to regularly evalu-
ate the reported incidences of poisoning at the national
level [3]. Figure 1 displays the poisoning prevalence dis-
tribution and deaths according to the states in Malaysia.
Most northern states in Malaysia, particularly Penang,
reported a higher prevalence of poisoning admissions
compared to other states, with approximately more than
100 admissions per 100,000 populations [3]. Figure 2
shows that between 2006 and 2015, there was a growing
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PREVALENCE OF POISONING ADMISSIONS IN
MALAYSIA, 1999-2001
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Fig. 1 Prevalence of poisoning admission in Malaysia
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Fig. 2 Trends of the three most common poisoning exposure agents based on the calls received by the Malaysia National Poison Centre between

trend of poisoning exposure calls made to the National
Poison Centre but noticed a sharp drop in 2012 and a
steady rise in 2013 [2].

As reported by another study [4], British Columbia
Drug and Poison Information Centre provided poison
information using an electronic database system that
records case information and data as a potential source

of the population-based information on the use of health
services and health status. Most poison information cen-
tre’s performance discussed the centre’s role, its exist-
ence, the quality of the centre and the recognition of the
centre [5-7]. Therefore, most studies explained the tech-
nical part of poisoning cases which mentioned the num-
ber of cases reported, the process of handling the cases,
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the drug/poison effects, the admission of poisoning cases
but very few on the information system they used [8, 9].
There is no study which has thoroughly studied the man-
agement of the systems which intend to use or adopt poi-
son information systems among healthcare professionals.

The usage of computer device and internet among
the healthcare professionals is high, so it is necessary to
know the factors that would attract their intention to use
Poison Information System (PIS). By realizing the neces-
sities of healthcare professionals to use PIS, the findings
of this study can provide awareness to the management
by evolving effective strategies that will enable hospitals
to generate new opportunities and values for their cli-
ents, increase healthcare staff’s efficiency and effective-
ness, and to remain competitive in the health industry.

Hence, the purpose of this research is to present a
theoretical framework for evaluating the health profes-
sional intention to use PIS. Technology acceptance model
(TAM) and the Theory of Planned Behaviour (TPB) were
used as the theoretical basis for this study along with
external variables such as PIS computer knowledge and
technical support and training. This research also vali-
dated the factors determining the intention of healthcare
professionals to use PIS and examined the relationships
between these predictor variables.

The structure of this paper is as follows. Firstly, the
study rationale and problem statement have been stated
followed by the formulation of the research questions
and research objectives. The next sections discuss the
theoretical background and literature review leading
to hypothesis development. The paper then describes
research methodology followed by results and discussion.
Lastly, the paper concludes by discussing the limitation of
the study along with a conclusion and future work.

Problem statement and study rationale
Fourth Industrial Revolution era (IR 4.0) is expected to
change how we live, work, communicate and provide
information in real-time. Also, the things we value and
how we value them in the future are likely to change.
But when it comes to the health information system in
Malaysia, it is still considered lagging in comparison to
other industries. A local poison information system is
still lacking in Malaysia. Health organisations still depend
on external subscribed poison databases. There is no sin-
gle organization dedicated to performing toxicovigilance
in the country. As such, the country’s poisoning surveil-
lance information remains very scattered [3]. To align
with IR 4.0, PIS is one of the systems that is expected to
provide real-time poisoning information to healthcare
professionals.

Research on the intention to use among healthcare
professionals is still lacking. Most of the research is only
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based on clinical research. In addition to that, there are
also limited studies on Malaysia’s toxicovigilance in gen-
eral and specifically on the intention of health profession-
als to use PIS. Due to the PIS concept, which is still in the
initial stage of development, factors affecting health pro-
fessionals * intention to use PIS in this area needs to be
investigated [10]. While perceived usefulness and ease of
use are the key factors most concerned to health profes-
sionals, there are other factors that influence the inten-
tion of health professionals to use PIS, such as computer
knowledge, technical support and training.

Previous literature [3, 11] have shown that a variety of
determinants such as self-efficacy, performance expec-
tancy, social influence, perceived usefulness, attitude and
so on affect the intention to use the healthcare informa-
tion system, but this has not been consistently shown
in previous research. Several studies in Malaysia have
focused on the trend of poisoning cases [11], poisoning
admission [3], paraquat poisoning calls to the Malaysia
National Poisoning Centre [8], and evaluation of types of
poisoning exposure calls. Another study [2] mentioned
that future research should include the task of organiz-
ing the functions of PIS which remains hugely scattered.
Thus, this paper targets this issue by considering the
determinants which are common with other researchers
in analysing the intention to use PIS among healthcare
professionals by integrating two theories of TAM and
TPB. In addition to that, this study also introduces two
external factors which will influence some of the inde-
pendent variables.

Theoretical background

In this study, the acceptance of PIS among healthcare
professionals was analysed by the terms of intention to
use. The research framework assessed the predictive
value of both integrated TAM [12] and the TPB [13].
Both integrated theories are foremost theoretical mod-
els for such research and have gathered relatively strong
empirical support from various end-users and business
executives. The acceptance model of technology is a well-
established model that has been widely used to predict
and explain human behaviour [12]. The main constructs
in TAM comprise of perceived ease of use, perceived
usefulness, attitude toward using and intention to use.
Among these, the most dominant determinants for sys-
tem use are perceived usefulness and perceived ease of
use, with perceived ease of use having a direct effect on
perceived usefulness.

The TPB theory assists program implementers in
designing interventions that address specific behav-
iour effectively. Three types of beliefs that tend to guide
human behaviour are considered by implementers when
using this theory: behavioural, normative and control.
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The usage of the theory of planned behaviour is to guess
a person’s behaviour in a mandatory context, as com-
pared to TAM. Noting this, TPB describes that attitude,
subjective norms, and perceived behavioural control
are influenced by individual behaviour. Firstly, attitude
means the positive or negative feelings of an individual
towards a specific behaviour. Then, subjective norms
define the perception of an individual as to what other
people think about a particular behaviour. Besides that,
perceived behavioural control refers to the beliefs of an
individual about the resources needed to facilitate behav-
iour. Research has shown that TPB explains substantial
variations in the intention of healthcare professionals to
use technology [14]. The previous study also revealed in
their systematic review that TPB explained 59% of the
variance in the intention of healthcare professionals to
adopt different medical practices and systems to under-
line its suitability for this study [14].

Literature review and hypothesis development
Intention to use

The variable being tested or observed is a dependent var-
iable where its value is determined or dependent on inde-
pendent variables. The dependent variable of this study
is the intention to use PIS among healthcare profession-
als. The term intention relates to something you want or
plan to do, and adoption only relates to initial system or
technology acceptance. Based on a previous study [15],
the adoption of technology depends on the advantages or
usefulness of such technology, its ease of use and, when-
ever a modernized method is cogitated to be more ben-
eficial than an old-style system of carrying out the same
undertakings, its adoption is high. Since PIS implemen-
tation is still underdeveloped for healthcare profession-
als, this research focuses on the intention to use, that will
predict possible forcing factors influencing the use of PIS.

Computer knowledge

The level of expertise of an individual with basic com-
puter hardware and software like internet browsers,
emails, and Microsoft office tools determines computer
knowledge [16]. There is evidence which states that the
computer knowledge and skills of healthcare profession-
als boost positive attitudes towards the use of technology
in work environments [17, 18]. Computer knowledge has
a positive relationship on their attitude in using health
information system [16]. This finding is consistent with
several other studies mentioning that computer knowl-
edge continues to be seen as a vital factor in enhancing
the acceptance of healthcare technologies [19, 20]. With
this, the following hypothesis was proposed:
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HI Healthcare professionals’ computer knowledge has
a positive effect on attitude.

H2 Healthcare professionals’ computer knowledge has
a positive effect on computer habit.

Technical support and training

The technical support and training mean that the indi-
viduals or a group of people provide optimum training
of poison management. Technical support such as wire-
less network infrastructure, hardware facilities, software
services and consultancy are very important to support
practitioners efficiently and effectively [21]. Techni-
cal experts, appropriate training courses, and adequate
resources are the types of support needed for health
organisations [22, 23]. Thus, the higher chances for
technology acceptance is dependent on a higher level
of technical support [24]. Based on this argument, the
hypotheses are as below:

H3 Technical support and training has a positive effect
on perceived usefulness among healthcare professionals.

H4 Technical support and training has a positive effect
on perceived ease of use among healthcare professionals.

Attitude

Attitude refers to the positive or negative feelings of an
individual towards a particular behaviour [16]. The most
direct predecessor of intent is attitude, which is well
defined as the negative or positive feelings of an indi-
vidual about the conduct of expected behaviour [12].
Regarding attitudes in technology content, a previous
study [12] states that individuals are inspired to use a sys-
tem that helps them fulfil their tasks. Previous findings
showed that healthcare professionals’ positive attitudes
towards the health information system had a tendency
of willingness to use these systems at work without any
hesitation [25, 26]. Earlier studies [12, 16] have men-
tioned that the higher usage of intention to use can be
influenced by attitude. With this, the following hypoth-
esis was proposed:

H5 Healthcare professionals’ attitude has a positive
effect on the intention to use PIS.

Computer habit

Computer habit refers to goal-directed automaticity in
the use of the computer [16]. Health information system
and related technologies are more widely accepted in
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work settings by healthcare professionals with well-estab-
lished computer habits [27]. Previous findings showed
that computer habits are positively associated with the
use of health information system use [16]. With this, the
following hypothesis was proposed:

H6 Healthcare professionals’ computer habit has a pos-
itive effect on the intention to use PIS.

Perceived usefulness

Perceived usefulness is defined as the extent to which a
healthcare professional believes that by using the health
information system, it would enhance and improve their
performance [21]. It has been shown that perceived use-
fulness forms an important effect on the intention of
using a technology [27]. TAM theory suggests that per-
ceived usefulness and perceived ease of use are related
to the attitude towards accepting new technology, which
affects acceptance intention. An earlier study shows that
perceived usefulness is a valuable indicator of accept-
ance of technology [10, 15, 28, 29]. Perceived usefulness
in some research has a direct impact on the intention to
use and has increased its influence through attitude [27].
Thus, the perceived usefulness of PIS may be critical to
the intention to use in addition to various application
areas. The hypothesis is defined as follows:

H7 Perceived usefulness has a positive effect on the
intention to use PIS among healthcare professionals.

Perceived ease of use

Perceived ease of use has been defined as the level to
which a healthcare professional believes that they would
be free from physical and mental effort to use health
information systems [21]. It is the second key determi-
nant of intention to be used in the original TAM after
perceived usefulness [12]. Individuals favour reducing
the effort required to do their job [30]. Various studies
have validated the important relationship between per-
ceived ease of use and intention to use [10, 15, 21, 31].
Previous studies in diverse organizational settings belief
that the effect of perceived ease of use is more likely to
have a positive relationship on the intention to use. Con-
sequently, the set of hypotheses are proposed as follows:

H8 Perceived ease of use has a positive effect on per-
ceived usefulness intention to use PIS among healthcare
professionals.

H9 Perceived ease of use has a positive effect on the
intention to use PIS among healthcare professionals.
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Compatibility

Compatibility means the degree to which the prevail-
ing values, past experiences and needs of the healthcare
professionals in using health information system is con-
sidered consistent [21]. Compatibility is considered to be
one of the five major constructs determining the accept-
ance of innovation [32]. According to another study,
compatibility was the first facilitator to shape a positive
attitude and use behaviour towards health information
system [33]. With this, the hypothesis was proposed as
below:

HI10 Compatibility has a positive effect on the intention
to use PIS among healthcare professionals.

Computer anxiety

Computer anxiety refers to the extent of tension increas-
ing or a sense of nervousness for using health infor-
mation systems [16]. Anxiety is defined as a personal
characteristic and has a negative impact on technology
acceptance [34]. Healthcare professionals with little or no
fear at all of the computer technology have been shown
to be more willing to accept the health information sys-
tems [35]. A study has also recognized that if users are
anxious about health information systems, they have a
tendency to think that their original values are inconsist-
ent with the technological product [36]. With this, the
following hypothesis was proposed:

HI1 Healthcare professionals’ computer anxiety has a
negative effect on the intention to use PIS.

Facilitating condition

Facilitating condition refers to the individuals’ belief of
the resources needed to facilitate their behaviour into
the intention to use the system [16]. Intention to use was
found to positively influence facilitating condition [37].
Previous research has shown a positive effect of facilitat-
ing condition towards the intention of use [16, 38—40].
With this, the following hypothesis was proposed:

HI12 Facilitating condition has a positive effect on the
intention to use PIS among healthcare professionals.

Conceptual model

The proposed conceptual model describing the rela-
tionship between the predictor variables of intention
to use PIS has been shown in Fig. 3. Variables of atti-
tude, computer habit, computer anxiety and facilitating
condition are an independent variable for intention to
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use. Two external variables of computer knowledge and
technical support and training are proposed to have a
direct effect on the independent variable towards inten-
tion to use PIS.

Research methodology

Population and sampling

Healthcare professionals managing poisoning cases in
Malaysian Public Hospitals are the population for this
study. The healthcare professionals include physicians,
pharmacists, medical assistants and nurses. Hence, their
responses are very important in determining the factors
that influence the intention to use PIS.

This study adopted a non-probability sampling tech-
nique to collect samples from the population. Since the
actual sampling frame was unknown, the purposeful
sampling method was applied to select the respondents.
Power analysis was used to calculate and determine the
sample size of this study. The G*Power was therefore
used to calculate the minimum sample size required to
perform the data analysis at a confidence level of 95%. To
achieve 80% of power [41-43], the minimum sample size
required for this study was 103 respondents.

Data collection procedure

Survey research is used in explaining the predictors
of intention to use PIS and analysing the relationship
between constructs. A survey form was created using a
paper survey technique as well as free online survey tools
such as Google Forms.

The questionnaires were sent through online Google
Forms to the respective healthcare professionals who
were managing poisoning cases in Malaysian Public Hos-
pitals in Penang. The respondents, however, were very
slow to respond even after several reminders were sent.
To solve this lack of response, three weeks after the email,
a paper survey technique was considered and imple-
mented. A cover letter from Universiti Sains Malaysia,
Penang was sent to the hospital managements of Malay-
sian Public Hospitals in Penang. Hospitals which agreed
to pursue the survey were provided with a paper-based
questionnaire. The response time given to all the hospi-
tals to complete the questionnaire was 3 weeks. A rep-
resentative was selected to help with the data collection
throughout this research for each hospital. A representa-
tive from each hospital sent the questionnaires to their
healthcare professionals respectively. Responding to the
questionnaire took about 10 min for each respondent.
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Hence, the sampling of this study comprises of 167
respondents where 122 respondents were collected from
a paper survey technique and the remaining 45 respond-
ents were from an online survey.

Measurement of variables

Qualifying questions on the management of poisoning
cases were added to the first part of the questionnaire to
ensure only the specific healthcare professionals partici-
pated. Those who did not handle poisoning cases were
excluded. There were 3 types of the scales used in the
study such as nominal scale, ordinal scale and Likert scale
for the answer options of the questionnaire [44, 45].

The questionnaire consisted of two sections: Section
A and B. Section A contains 6 questions on the demo-
graphic profile by adopting nominal scale and ordinal
scale to collect basic information such as gender, age,
education level, etc.

Section B measures the constructs of the proposed con-
ceptual model. The items were adapted from the previous
study to confirm the content validity. 5-point Likert-scale
was used to measure each item from “Strongly Disagree”
to Strongly Agree”. The scales were ranked from 1 to 5 as
(1) Strongly Disagree, (2) Disagree, (3) Neutral, (4) Agree,
(5) Strongly Agree. The items assessing intention to use,
perceived usefulness, perceived ease of use, compatibil-
ity and technical and support training were adapted from
a previous study [21] whereas, the items for computer
knowledge, attitude, computer habit, computer anxiety
and facilitating organizational condition were adapted
from another study [16].

Data analysis

Demographic data were analysed using IBM SPSS ver-
sion 23 software. To assess the measurement model and
structural model, this study used SmartPLS 3 version 3.2.

Results

Profile of the respondents

Out of 200 questionnaires distributed, a total of 167 were
collected, which showed a response rate of 83.5%. Over-
all, 86 of them were male (51.5%) meanwhile 81 of them
were female (48.5%). More than half of the respondents
were at the age of 21-30 years (55.7%), 41.3% from 31
to 40 years and only 3% came from 41 to 50 years. There
were no respondents above the age of 50 years. In addi-
tion to that, the majority of the respondents were medical
doctors/officers (n =64, 38.3%) medical specialist (n=1,
0.6%), houseman doctors/officers (n =50, 29.9%), medical
assistants (n=19, 11.4%), nurses (n=13, 7.8%), pharma-
cists (n=16, 7.8%) and others (n=4, 2.4%). All of them
were from the public hospital (100%). Since this study
only focussed on those managing poisoning cases, 150
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Table 1 Profile of the respondents
Profession Number
of respondents (in
percent)
Medical officers 64 (38.3)
Medical specialists 1(0.6)
Houseman doctors 50(29.9)
Medical assistants 19(114)
Nurses 13 (7.8)
Pharmacists 16 (7.8)
Others 4(2.4)

Table 2 Demographics of the respondents

Number Age group (number/percent) Gender (number/
of respond- percent)
ents
21- 31- 41- Male Female
30years 40years 50years
167 93 (55.7) 69 (41.3) 5@3) 86 (51.5) 81 (48.5)

of them were from the emergency department (89.8%),
8 of them from pharmacy department (4.8%), 1 respond-
ent from the medical department (0.6%) and 8 from other
practice sites (4.8%). Of the total, 110 respondents had a
working experience of fewer than 5 years (69.9%) mean-
while 57 of them had an experience equal to or more
than 5 years (34.1%). The profile and demographic details
are represented in Tables 1 and 2.

Measurement model

The evaluation for measurement model basically aimed
at analysis on the composite reliability (CR), outer load-
ings, average variance extracted (AVE) and discriminant
validity (Heterotrait-Monotrait ratio (HTMT)). Accord-
ing to the literature [46], the variables with a factor
loading of 0.7 or above is highly acceptable while outer
loading of 0.5 is adequate. Outer loading more than 0.4
is still acceptable for this study as stated by another study
[47]. Each indicator between 0.4 and 0.7 should be con-
sidered for removal only to increase the composite reli-
ability. Therefore, the values of composite reliability
must be higher than 0.7 meanwhile the average variance
extracted to be higher than 0.5. When the composite reli-
ability value is less than 0.7, it shows that the theorized
model concepts are not evaluated reliably by the item.
Besides that, if the value of common variance extracted
is below 0.5, the items show a bigger error than the vari-
ance illuminated via a hypothesized structure which is
presented within the measure. The composite reliability
value for each construct is within the range of 0.924 and
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Table 3 Measurement model
Constructs Item Mean Std.dev. Factorloadings CR AVE
Intention to use lintend to use PIS in my practice as often as needed 4078 0.629 0937 0937 0.832
Whenever possible, | intend to use PIS in my practice 4114 0604 0.920
| estimate that my chances of using PIS in my practice are 4084 0.669 0.879
frequent
Attitude Using PIS is a good idea 4072 0634 0.805 0925 0.756
PIS make work more interesting 4.084 0633 0.891
Working with PIS is fun 4.006 0.670 0.870
In general, I like working with PIS 4090 0.741 0.908
Computer habit | use computers as a matter of habit 3760 0.703 0.853 0945 0810
Using computers has become automatic to me 3820 0.668 0.924
Using computers come natural to me 3796 0624 0.892
Using computers has become a habit for me 3802 0659 0.929
Perceived usefulness Using PIS would improve my performance in the healthcare 4.048 0577 0.906 0.927 0.808
practice
Using PIS would enhance my effectiveness in the healthcare 4126 0.591 0.881
practice
I'would find PIS useful in the healthcare practice 4.096 0.602 0.909
Perceived ease of use Learning to use PIS would be easy for me 3719 0717 0.876 0.924 0.802
I'would find it easy to get PIS to do what | want it to do 3719 0674 0926
It would be easy for me to become skillful at using PIS 3802 0711 0.883
Compatibility Using PIS is compatible with most aspects of my work 3916 0.642 0.927 0.941 0.841
Using PIS fits well with the way | like to work 3922 0569 0.925
Using PIS fits into my work style 3916  0.604 0.900
Computer anxiety | feel apprehensive about using computers 2012 1121 0.825 0968 0814
It scares me to think that | could lose vital information using 2024 1204 0.880
computers by hitting the wrong key
| have a fear of computers 1.731 0981 0.944
| hesitate to use computers for fear of making mistakes that | 1874 1.073 0.940
cannot correct
In general, computers are intimidating to me 1796  1.047 0.938
I am nervous anytime | find myself sitting behind computers 1671 0944 0914
Computers make feel uneasy 1695 0977 0.868
Facilitating condition Top management believes that the use of PIS provides significant 3479 0.773 0.799 0957 0.788
benefits to the organization
| receive necessary assistance from my organization that helps 3389 0947 0.891
me to use PIS
| have access to resources that would enable me to use PIS 3311 1.008 0.922
A specific person (or group) is available for assistance with dif- 3228 1.013 0.874
ficulties arising from PIS use
My organization has helped me in using PIS at work 3281 1.060 0.924
In general, my organization has supported the use PIS 3347 1.049 0910
Computer knowledge Have basic level of word processing knowledge (eg, MS Word) 4114 0660 0918 0954 0.807
Have basic level of spreadsheet knowledge (eg, MS Excel) 4000 0.797 0.872
Have basic level of presentation software knowledge (eg, MS 4.108  0.709 0914
PowerPoint)
Have basic level with email knowledge 4204 0615 0.888
Have basic level of web surfing knowledge with any Internet 4.198 0.602 0.900

browser
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Table 3 (continued)
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Constructs Item Mean Std.dev. Factorloadings CR AVE
Technical support and training A specific person (or group) is available for assistance with PIS 3425 0987 0.943 0.968 0.909
difficulties
Specialized instruction and education concerning software 3383 0952 0.962
about PIS is available to me
Specialized programs or consultant about training are available 3353 1.009 0.956

to me

0.968 which exceeds the concept value of 0.7. Meanwhile,
the common variance extracted value is also within the
range of 0.756 and 0.909 which has also exceeded the
suggested value of 0.5 [48]. The results of the measure-
ment model are presented in Table 3.

Subsequently, discriminant validity of the model was
assessed using Heterotrait-Monotrait ratio (HTMT)
which is a more conservative approach [49]. It is also
used to detect if the correlation among the measures is
overlapping construct. As shown in Table 4 below which
was generated in PLS output, all values on HTMT are
below 0.85 and 0.900, so there is no discriminant validity
issue.

Structural model

Ten direct hypotheses between the constructs were
developed in this study, and two indirect hypotheses
between external variables and independent variables
were developed. In PLS, R? measures the coefficient of
the determination and the significant level of the path
coefficient (beta value). One of the criteria to asses this
model is by looking at R% the endogenous latent values.
This is a crucial evaluation to check on the goodness of
the model [50]. This study finds, R? for intention to use is
0.348, which is considered as being above substantial. The
R? value points out that the suggested model explained
34.8% of the variance in the dependent variable—inten-
tion to use PIS. The recommended value for R? is from

0.02 to 0.12 (weak), 0.13 to 0.25 (moderate) and more
than 0.26 (substantial) [51]. There were no multicolline-
arity issues as VIF is less than 3.9, which satisfied the rule
of thumb, VIF should be less than 5 (Garson 2016). The
structural model has been represented in Fig. 4.

In addition, in evaluating R? value, one should examine
the Q2 value as well. This measure indicated the model’s
predictive tolerance. In the structural model, Q2 is more
than zero, for a certain reflective variable. Q2 value was
obtained by using the blindfolding procedure. It is only
applicable to endogenous construct, which has a reflec-
tive model. To measure this predictive tolerance, the
value of an exogenous construct which can be classified
as 0.02, 0.15 and 0.35, where the predictive relevance is
small, medium or large [48]. In this study, Q2 for endog-
enous intention to use (Q2 =0.258) is above zero and has
large predictive relevance.

The results shown in Table 5 states that the six hypoth-
eses having a positive relationship and significance
towards the intention to use PIS among healthcare pro-
fessionals are computer knowledge with attitude and
computer habit, technical support and training with per-
ceived ease of use, perceived ease of use with perceived
usefulness and attitude and computer anxiety with the
intention to use. All of these with t-values greater than
1.645, is significant. The other variables are non-signifi-
cant. Next, the effect size was assessed in the structural
model for this study. The f> value of 0.35 is considered a

Table 4 Discriminant validity (Heterotrait-Monotrait ratio (HTMT))

ATT AXT CNK coMm FAC HAB U PEOU PU TST
ATT
AXT 0.088
CNK 0.326 0.245
oM 0.441 0.333 0.322
FAC 0.238 0.052 0.392 0.279
HAB 0.354 0.327 0468 0.395 0.298
U 0.598 0.247 0.253 0.346 0.165 0.278
PEOU 0426 0.286 0.355 0.508 0315 0.558 0.254
PU 0.516 0.140 0.329 0.444 0.334 0.300 0.389 0.542
ST 0.279 0.217 0.378 0.299 0.717 0.390 0.261 0427 0.279
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Fig. 4 The Structural Model after bootstrapping
Table 5 Path coefficient and hypothesis testing
Hypotheses Path coefficient Standard error t-value p-values f2 Result
Computer knowledge — attitude (H1) 0.301 0.067 4476 0.000 0.100  Supported
Computer knowledge — computer habit (H2) 0.445 0.068 6.575 0.000 0.247  Supported
Technical support and training — perceived usefulness (H3) 0.084 0.072 1.163 0.122 0.008  Not supported
Technical support and training — perceived ease of use (H4) 0.392 0.062 6.331 0.000 0.181  Supported
Attitude — intention to use (H5) 0475 0.083 5.749 0.000 0.242  Supported
Computer habit — intention to use (H6) 0.042 0.075 0.557 0.289 0.002  Not supported
Perceived usefulness — intention to use (H7) 0.123 0.085 1443 0.075 0.015  Not supported
Perceived ease of use — perceived usefulness (H8) 0447 0.069 6.442 0.000 0.221  Supported
Perceived ease of use — Intention to Use (H9) -0.112 0.092 1.216 0.112 0.011 Not supported
Compatibility — intention to use (H10) 0.049 0.087 0.567 0.285 0.002  Not supported
Computer anxiety — intention to use (H11) -0.196 0.059 3.342 0.000 0.049  Supported
Facilitating condition — intention to use (H12) 0.016 0.077 0.204 0419 0.000"  Not supported
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large effect size, 0.15 considered as medium effect size
and 0.02 considered as small effect size [51].

Discussion

An integrated TAM and TPB was taken into account
in this study by adding external factors like computer
knowledge and technical support and training to inves-
tigate the determinants of the intention to use PIS. This
study tested the model which incorporated factors and
intention to use PIS among healthcare professionals in
Malaysian Public Hospitals specifically in Penang area.
Based on the analysis, out of 12 hypotheses which were
designed, six of them were supported whereas another
six were unsupported.

Healthcare professional’s computer knowledge was
found to have a significant positive effect on attitude
and computer habit toward PIS in the research location.
This result is consistent with the viewpoint mentioning
that computer knowledge continues to be viewed as an
important factor that can enhance healthcare profes-
sionals’ intention to use healthcare technologies [16, 52].
Therefore, hypothesis 1 and 2 were accepted.

The technical support and training have a direct posi-
tive relationship and significant impact on perceived ease
of use which was in contrast with another study [21].
The availability in the healthcare organization of techni-
cal support and training is of crucial importance to the
success of PIS. Furthermore, appropriate and adequate
technical support and training will enable individuals to
resolve the uncertainties surrounding them to the inten-
tion to use or adoption of the new IT/IS and at the same
time improve the self-efficacy of the use of PIS. They will
feel physically and mentally effortless to have the inten-
tion to use PIS. But healthcare professionals showed the
opposite result on perceived usefulness which was insig-
nificant. Hence, a reasonable conclusion can be made
that either the organizations may not provide technical
support or training effectively and efficiently to health-
care professionals related to PIS, or there might be some
problems occurring based on their past experiences
which makes them feel lack of satisfaction on using the
system. It may comprise of insufficient resources for uti-
lizing the systems. Hence, hypothesis 3 is not supported
whereas hypothesis 4 is supported.

Sampled healthcare professional’s’ attitudes toward
PIS positively influenced their intention to use PIS at
work. The results support the recent study that recom-
mends the positive and significant relationship on atti-
tude toward PIS intention to use [53-56]. They said
that attitude is an important factor which needs addi-
tional investigation and possibly specification. Gener-
ally, the attitude of a person will be more favourable to
a particular behaviour if he or she believes it will result
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in a positive outcome or prevent a negative outcome. So,
healthcare professionals believe that their attitude would
influence their intention to use PIS. Thus, hypothesis 5 is
supported.

In addition, the results show that computer habit had
insignificant influence on intention to use PIS. Com-
puter habit indicates that continuously using the com-
puter becomes the habit of users, as they will utilize PIS
effectively. In the course of time, healthcare professionals
whose computer behaviours have become spontaneous
would not be more likely to use PIS at work. These results
are similar to a preliminary study carried out in Span-
ish [57]. Thus, it showed that healthcare professionals do
not trust that their computer usage frequently would not
influence their intention to use PIS. This results in dis-
parity [58] to the findings which showed a positive rela-
tionship [16]. Hence, hypothesis 6 is not accepted.

Perceived usefulness and perceived ease of use have no
significant relation with the intention to use PIS among
healthcare professionals in Penang. This can be credited
to the complexity of socio-technical healthcare systems
which means there is a difference between healthcare
users and other industries’ users [59]. Whereas, there
is a positive relationship between perceived ease of use
towards perceived usefulness which is in contrast to
another study [29]. The other study mentioned that the
perceived ease of use factor in terms of using new tech-
nology is not the main factor to predict the intention to
use the system. Another work [12, 30] states that all per-
ceived ease of use and perceived usefulness predict the
actual use indirectly through behavioural intent to use.
Perceived ease of use is valid when users use this technol-
ogy or have tried it once. Since there is no prototype for
this research, however, users do not have experience on
their own instead of imagining it. Therefore, user experi-
ence does not perceive this technology to be easy to use.
It also has to do with time, the more it is used, the more
used to one gets. Therefore, hypothesis 8 is supported
whereas hypothesis 7 and 9 are not supported.

The results showed that compatibility is an insignifi-
cant factor in intention to use PIS. Thus, the finding is
not consistent with previous studies which indicated that
a higher level of acceptance can be achieved if a health
information system is compatible with healthcare work
practices [21, 58, 60, 61]. Obtaining greater success with
the intention to use PIS will only happen when health-
care professionals have a higher perception of compat-
ibility with their previous or existing practice processes.
It might be insignificant when healthcare professionals
find that the new technologies are not familiar or com-
patible with their experiences and style of living, so they
can easily avoid using this technology. In addition to that,
they may think that they have to struggle to learn how to
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use the technology and this process of learning is time-
consuming and diminishes the perception of the useful-
ness of the technology. Consequently, hypothesis 10 is
not accepted.

There was a significant negative relationship between
healthcare professionals’ computer anxiety with the
intention to use PIS. Hence, this result is reliable with
studies by healthcare professionals, which includes
nurses, which proved that computer anxiety had no
effect on the intention to use a specific technology in the
terms of like or dislike [16, 29, 36]. So, hypothesis 11 is
supported.

Further, the study indicated that facilitating conditions
in the organization including infrastructure support,
technical and management support is critical to inspir-
ing the intention of healthcare professionals to use PIS
implemented in work environments. Although facilitat-
ing conditions have been proposed as a positive signifi-
cant predictor of the intention to use them, the current
results reveal that facilitating conditions have a negligible
impact on the intention to use PIS. This factor was also
found to be insignificant [58, 62—64]. This outcome is in
contrast with other studies [65—67]. Their studies have
proven that there is a positive relationship with the inten-
tion to use the system. In fact, facilitating conditions in
certain cultures and environments cannot have a signifi-
cant effect on the intention to use PIS because the exist-
ing infrastructure does not support such services [63].
Healthcare professionals do not depend on the facilities
provided to influence them to use PIS. It can be related to
non-availability or availability of a manual or helpdesk in
a working environment. It is more related to feeling con-
fident. This result indicated that Penang healthcare pro-
fessionals who believed their organizations did not have
high levels of facilitating conditions that corresponded to
high intention and favourable outcomes of use. Conse-
quently, hypothesis 12 is not supported.

Based on the profile of respondents, it is shown that
89.8% of the respondents are from the emergency depart-
ment and the majority of them are physicians with 68.8%
(specialist, medical doctor and houseman). It indicates
that their nature of work in the emergency department is
very busy and they really got no time to oversee the facili-
tating condition which the hospital management would
provide for the PIS implementation. Besides that, due to
their professions, they might have not believed that this
PIS will increase their work performance. Even handling
system is not a new thing to this profession, they might
have a thought that it will be effortless to use. This reason
could be why a few hypotheses are not supported such
as perceived usefulness, perceived ease of use and facili-
tating condition. In addition to that, all the respondents
100% are from a public hospital which influenced the
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research results. As we know, to implement new technol-
ogy in the government sector needs high financial con-
tribution which is lacking in this era due to budgeting
constraints.

Contribution and implications

Managerial implications

The managerial implications from this study are that
healthcare organisations and the system developers of
any related system should focus special attention to
attitude, computer anxiety and computer knowledge as
external factors. They should make sure that these pre-
dictors are fulfilled so that it can improve the intention
to use PIS among healthcare professionals. This research
is focused on PIS as in believing health professionals as
a potential professional for giving information to the
essential parties. Several researchers indicate that health
information systems developers and users earn a lot of
benefits by supplying this service in the recent market.
Hence, this research investigated the factors influencing
the intention to use PIS among health professionals in
Penang. This research also emphasizes on PIS for health
professionals only by which the research findings could
be more useful, related and have extended information
for health professionals, PIS organization, PIS develop-
ment organization and other health-related industries.

Theoretical implications

This study extends the knowledge on the intention to use
research by using integrated TAM and TPB models in
the context of technology intention to use. Here we have
introduced the new external factors that influenced some
of the independent variables like attitude and computer
habit. Based on the theoretical implications, this study
is the first to develop and test an intention to use PIS to
the best of our knowledge. First of all, findings show that
the intention to use is openly influenced by attitude and
computer anxiety. Furthermore, this input is a theoreti-
cal explanation and a research model developed empiri-
cally based on the theory of systems to explain the reason
on IT-enabled resources to drive hospital performance in
the context of healthcare.

Practical implications

From the healthcare professional’s point of view, this
study shed some light on the intention to use and clari-
fied the situation for the professionals when they want to
use PIS technology for poisoning cases. Besides that, this
research provides useful guidelines for hospital admin-
istration. This technology has relied on its attitude and
computer anxiety. The technology provider could organ-
ize a training course to enhance other aspects includ-
ing time. Furthermore, it is encouraged for technology
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developer to pay attention to these aspects to attract the
user. Indeed, it is believed that people with higher infor-
mation on PIS technology will have positive knowledge
and skills on PIS technology, thus impacting intention to
use PIS among healthcare professionals.

Limitations of the study

Even though this review found useful insights into the
factors affecting the intention to use PIS, the interpreta-
tion of the results could be constrained due to some of
the limitations. Firstly, the data gained from the respond-
ents who are healthcare professionals for this study
were only from public hospitals in Penang and not from
the private sectors. In addition to that, the upcoming
research should collect and compare data from different
states in Malaysia so that the results will be more inter-
esting. Second, the PIS exposure in Penang is still in its
early stages, not yet implemented and the PIS applica-
tions types, standards and the management are still lim-
ited. In accordance to that, limited understanding and
knowledge of PIS with insufficient applications will only
result in a lower intention of the user to use it. Finally,
this research only used the quantitative method which
may influence the findings. So, the combination between
quantitative analysis and qualitative analysis in this type
of study might give a different and unique understanding
and interpreting the intention to use PIS, since qualita-
tive and quantitative aspects can complement each other
in order to provide a better understanding.

Conclusion and future work

Governments around the world in today’s digital world
have turned their attention to incorporating information
and communication technologies tools into their day-to-
day activities. Combining TAM and TPB is the essential
step to obtain a superior understanding of technology
intention to use among healthcare professionals. In addi-
tion to that, the theoretical constructs combined into an
integrated model can enable multiple variables to be con-
sidered as a useful approach to developing a PIS model
theoretically. This research aimed to identify the rela-
tionship between factors influencing and the intention
to use PIS among healthcare professional in Penang by
considering computer knowledge and technical support
and training as an external factor. Our findings suggest
that computer knowledge relationships have a positive
and significant effect on the healthcare professional’s
attitude. Whereas technical support and training is sig-
nificant towards perceived ease of use and lastly health-
care professional’s attitude, and their computer anxiety
level is significant towards intention to use PIS. Since this
research is at the early stage for this topic, future work
should include discovering the role of alternative factors,
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such as external social pressures, perceived behavioural
control or age-like moderator, in determining the inten-
tion of physicians and other relevant health actors to use
health IT systems and eHealth services. Furthermore,
providing real operation and experiments in future stud-
ies could be considered in order to notify interviewees
more about poisoning services. PIS user acceptance fac-
tors for individuals with experience using PIS could also
be extended to further discuss the intention of adoption.
Finally, future study should include respondents from
private hospitals or agencies to find out more on the fac-
tor that influences this intention to use PIS compared to
this study which covers the respondents only from a pub-
lic hospital.
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