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Abstract

Systems’ usability is one of the critical attribute of any system’s quality. Medical
practitioners usually encounter usability difficulties while using a health information
system like other systems. There are different usability factors, which are expected to
influence systems’ usability. Errors preventions, patient safety and privacy are vital
usability factors and should not be ignored while developing a health information
system. This study is based on a comprehensive analysis of published academic and
industrial literature to provide the current status of health information systems’ usa-
bility. It also identifies different usability factors such as privacy, errors, design and
efficiency. Usability factors are then assessed. Those factors are further examined
through a questionnaire to study the priorities of them from medical practitioners’
point of view in Saudi Arabia. The statistical analysis shows that the privacy and er-
rors are very critical than the other usability factors. The study results further re-
vealed that availability and response time are the main challenges faced by the medi-
cal practitioners when using the HIS. However, flexibility and customizability were
claimed to ease the use of the HIS. In addition, a number of statistical correlations
were established. Overall, the study findings seemed helpful to designers and imple-
menters to consider these factors for successful implementation of HIS.
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1. Introduction

Presently, usability is considered as one of the main topics in the field of Human Com-
puter Interaction (HCI). Due to its significance and justification, the trend of research

has been shifted to this area. Recently, usability is considered as a key quality attribute
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in the critical systems which is not limited only to e-commerce, games and health in-
formation systems. The wide range distribution of health information systems is ex-
pected to receive extensive investigations with respect to its assessment, application and
adoption. Besides, financial aspect is a key factor should always be considered seriously
while assessing a health information system [1], because 10% - 15% of governments’
annual health budget can be saved by adopting the HIS [2]. Recently the research fo-
cused on the usability of HIS from users’ point of view such as doctors, nurses, techni-
cians or even patient [3]. Different usability factors should be considered when focusing
on the usability of HIS. Actually, usability questions the level of safety, privacy and er-
ror tolerance. [4] predicted that in 20 years from 2002 around half a million new usa-
bility professionals might be required. It is well known that usability is not just a single
element or characteristic, but there are multiple factors that are responsible for overall
usability of a software system [5] [6]. The relationship between certain factors also
makes them more or less important in specific applications. For example, data availa-
bility has an effect on usability, because when it is analyzed with relation to privacy
then it might not have that much importance. Furthermore, usability is more or less
dependent on many factors such as efficiency, effectiveness, user’s satisfaction, ease of
use and learnability etc. [5] [6]. The importance of usability factors never remain the
same for each software system. Like, significance of privacy factors will never be same
in a social media website and gaming website. In Healthcare Information Systems
(HIS), different elements like time limit of patient visit, availability of patient’s history,

analysis of medical reports etc. demand specific factors of usability.

2. Current Issues of HIS Usability

Usability task force, based on Healthcare Information and Management Systems Socie-
ty (HIMSS) and the Electronic Health Record (EHR) information has specified usability
principles for healthcare applications [7]. Among the principles defined by them Sim-
plicity, Naturalness, Consistency, Minimizing Cognitive Load and Effective Informa-
tion Presentation are significant. Preservation of context, effective use of language, for-
giveness and feedback and effective interactions are the other principles that are consi-
dered most important by HIMSS for healthcare usability. In a study [8] found that pri-
vacy, quality, security and the implementation of electronic medical records are the top
IT critical factors that influence Turkish health care systems.

In Saudi Arabia, recent years have shown tremendous increase in number of internet
and mobile users. According to a report by Communications and Information Tech-
nology Commission [9], there are 51 million mobile subscribers and more than 16.4
million internet users are in the Kingdom of Saudi Arabia (KSA). The numbers are
continuously growing due to easy access and availability of network facilities. [10]
conducted a study and showed that, complexity is one of the most significant factors
restricting the Saudi Arabian population from adopting an online service. Privacy and
compatibility are the other important factors affecting adoption of online services

(where compatibility was perceived as similarity with existing values, past experiences
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and needs). In a similar study, [11] sated that privacy, security, trust, culture and in-
formation literacy were the top factors affecting adoption of e-Government services.
Generally, practitioners are usually mobile and move frequently inside the hospital.
They usually talk to each other and to the patient [7] [12] discussed the usability of la-
bor portal in Saudi Arabia and found that more than 70% of the participants support
the argument that the portal is usable. However, the results are mainly from user’s
point of view, it needs more experts’ inspection and the usability term needs to be bro-
ken down into more reliable attributes. [13] claimed that the usability of a tested mobile
application was not satisfactory in Saudi Arabia. [14] found that the digital library in-
terface was not acceptable in terms of its usability based on a sample of 22 undergra-
duate students. However, this study only investigated the issues related to dynamic
web-based systems such as labor portal, digital library interface. However, they clearly
stated a number of usability issues such as usability factors that should be taken into
consideration. It was found that there is a need to have standards for the electronic
health records in various countries such as England, Canada and

Australia. This was found after analyzing the national electronic health records in
the above-mentioned countries [15]. However, [16] implies the lack of “Fundamental
attributes” to have successful HIS.

In Saudi Arabia, Healthcare Information Technology (HIT) is at the initial stage of
adopting the state of the art technologies for this domain. A number of hospitals started
using Electronic Health Records (EHR) systems to provide better health services to pa-
tients. Moreover, EHRs help HIT professionals in their work [17] and tend to provide
assistance in information processing as well [18]. In [19] concluded that, health sector
in Saudi Arabia was not ready for implementing successful HIS. In another study, [20]
found that 18 factors were seriously influencing the adoption of HIS in Saudi Arabia
such as external pressure, network externalities, cost and standards characteristics in-
cluding the industrial technical standards such as usability and quality.

In [21] identified some factors such as lack of computer skills and technical support
that limit the usability and adoption of EHR systems in Saudi Arabia. Recently, [22]
studied the rates and levels of EHR adoption in Riyadh, KSA. The study focused on get-
ting feedback from 22 hospitals regarding EHR adoption. The rates and levels were
measured from three aspects of EHR adoption ie., implementation, maintenance and
improvement. The results showed that out of 22 hospitals, 11 hospitals were fully im-
plementing the EHR system, while the system adoption was in progress in 8 hospitals
and the remaining 3 hospitals did not adopted any system. Factors having relationship
with healthcare system adoption are hospital size (positively related), ownership of
hospital (private or government) and somewhat type of development team. In [23], it
has been identified and presented six barriers such as human barriers, professional,
technical, organizational, financial and legal barriers for the adoption of healthcare sys-
tems in Saudi Arabia. This research clearly identified that human factors were at top of
the list of barriers in adoption of healthcare systems in KSA. Usability of health infor-

mation system is a critical factor for patient safety. Having a usable system can signifi-
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cantly help the clinicians to spend extra time with their patents [24]. Error number can
also be reduced if the usability of the HIT is maximized.

3. Study Objectives

Unfortunately, not much has been done to improve the usability of healthcare systems
in Saudi Arabia. Many studies have investigated the barriers in adopting latest health-
care software systems. However, it is important that an investigation should be carried
out specifically from usability viewpoint. This study focused mainly on assessing usa-
bility factors for KSA’s HIT domain, according to preferences and feedback of health-
care professionals. It also attempted to reveal how those factors are prioritized from
practitioners point of view. It is expected that this study will help the development in-
dustry to provide more usable and adoptable HIT systems for Saudi Arabia in terms of
recommendations and investigations. Therefore, this study aims to explore the current
study related to usability of HIS in Saudi Arabia. It also aimed to identify the usability
factors in HIS and their priorities from practitioners point of view. It also will identify a

number of challenges which are likely to be faced by the practitioners while using HIS.

4. Research Methodology

A quantitative research approach was adopted in this study. A questionnaire was de-
veloped as the research methodology. The questionnaire was designed by following the
usability factors described by many investigators [7] [25] [26] to achieve the study ob-
jectives. However, the literature review was the main source for building the usability
factors. The questionnaire for the survey was distributed manually to 250 practitioners
in 5 different hospitals in Saudi Arabia. The answers to the questionnaire were based on
a five-point scale for assessing the usability factors, where the users rated the impor-
tance of the usability factors from a ten-point scale. A pilot study was conducted using
the preliminary research questionnaire on a small number of professionals in health
care sector in Saudi Arabia. In addition to that, two usability experts were consulted in
order to avoid any misunderstanding or ambiguity or vagueness in the survey. The pi-
lot study helped the researcher to receive constructive feedback in order to better for-
mulate the questions. Then, the final questionnaire was distributed after taking into
account all the comments from the professionals and the experts. The analysis of col-
lected data from the final questionnaire was presented. The data was divided into three
sections namely survey response background, assessing and prioritizing the usability
factors and the qualitative analysis with respect the importance of the usability factors.
The various statistical techniques such as ANOV A and regression were applied for data

analysis according to procedures given by [27].

5. Results and Discussion

The data collected from the respondents during the survey was analyzed and presented
in Table 1. The total response was around 57%. Out of a total of 250 questionnaires,

only 143 completed questionnaires were received which corresponds to 65 (45%) male
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Table 1. Respondents background and details.

Data type and values Frequency Percentage (%)

Gender

Male 65 45
Female 78 55

Age
20-30 37 25.9
31-40 55 38.4
41 -50 32 22.3
51-60 11 0.07

60+ 8 0.05

System experience

Less than a year 18 12
2-Jan 41 28
5-Feb 54 37.7

5+ 30 20.9
Role
Doctor 41 28.6
Nurse 72 50.5
Technician 30 20.9

and 78 (55%) female. The high participation from the female side was expected as the
health care is one of the main issues that attracts female in Saudi Arabia. The age of
25.9% of the respondents ranged between 20 and 30 years. Actually, majority of the
participants (more than 64%) were from the two middle age groups between 20 and 40
years, 5 of the participants were 60 years old and above, 37.7% of the respondents had 2
- 5 years’ experience in their system. About 50% of the participants were nurses, 28.6%
doctors and the rest 20.9% technicians. A detail about the background of the corres-
pondents is presented in Table 1. Data were entered manually into SPSS where data
checking and verification were performed. The descriptive statistics were carried out as
shown in Table 1. The reliability of the survey data was examined using Cronbach’s
Alpha in the SPSS software as shown in Table 2. All the factors were examined and the
score was above the acceptance level of 0.70 according to [28]. This indicated that the
data are reliable and consistent except satisfaction factor. Usually, people preferences
and satisfactions vary and this can be the justification of why it scored 0.690 which is
almost close to 0.70. Table 3 presents the descriptive statistics for all the items used for
usability factors priorities. It can be seen clearly that all the items were important as
none of these items scored less than 6 out of 10. This was indicated by all the partici-
pants who felt that the usability factors are important in health information systems.

Four items ranked the top important items namely doctors want to learn how to use the
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Table 2. Usability factors and reliability tests.

Usability factor No. of items Cronbach’s alpha* Cronbach’s alpha**

Learnability 4 0.775 0.811
Efficiency 6 0.872 0.772
Effectiveness 4 0.857 0.778
Satisfaction 2 0.677 0.690
Errors 2 0.740 0.706
Privacy 2 0.771 0.737
Design 2 0.702 0.712

*Reliability for usability factors assessment; **Reliability for usability factors priorities.

Table 3. Descriptive analysis for all the items.

KD
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Items Min. Max. Statistic = SE
I learnt the system very quickly 4.00 10.00 7.8671 0.13544
Irequire sufficient technical support while using the system 1.00 10.00 7.1469 0.15690
The system matches the workflow of real life scenarios and tasks 2.00 10.00 7.1678 0.14853
The system uses appropriate and familiar medical terms 3.00 10.00 6.9930 0.14837
By using the system I perform my tasks more quickly 3.00 10.00 6.9371 0.15604
Itis easy to use the system while interacting with a patient 2.00 10.00 7.1049 0.16116
The system provides shortcuts for performing tasks more quickly 3.00 10.00 6.9720 0.14752
My efficiency has been improved after using the system 2.00 10.00 6.8881 0.15282
I do not have to enter a lot of data to perform my tasks 2.00 10.00 7.3357 0.13750
I do not have to remember alot of things while performing my tasks 1.00 10.00 6.8741 0.17554
The system fulfills all my requirements and i do not have to work manually 200 1000 7.0280 0.16062
anymore
Any required data is always available when required 2.00 10.00 7.0979 0.16135
The system provides worthy analysis on the basis of patientdata 2.00 10.00 7.1329 0.17139
Inever leave a task undone 2.00 10.00 7.3217 0.15990
Overall, i am satisfied with the system 2.00 10.00 7.0490 0.15982
Frequentimprovements should be made in the system 200 10.00 7.6364 0.16593
The system restricts me from making mistakes that affect my patient(s) 500 10.00 7.9371 0.13212
Once i have made a mistake, the system allows me to recover from it 4.00 10.00 7.8531 0.13570
Ibelieve that my patient’s information is kept confidential 4.00 10.00 7.9021 0.11963
I can access/view only that information which is related to my job role 4.00 10.00 8.1119 0.10694
It feels pleasurable to use the system 2.00 10.00 7.2517 0.15581
Ibelieve that significant screen design changes should be made to improve
the system 3.00 10.00 7.3636 0.16172
Min: Minimum, Max: Maximum, SE: Standard error.
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system quickly, preventing doctors from making mistakes, patient data privacy and the
privilege to browse the data with total score of 7.8, 7.9, 7.9 and 8.1, respectively. How-
ever, the less important items in this study were related more to efficiency such as per-
forming the task more quickly, improving the efficiency of the users, the need to re-
member a lot of things while performing a task and using familiar medical terms with a
total score of 6.9, 6.8, 6.8 and 6.9, respectively. Although, there is a slight difference
between the top and the less important items, yet it was noticed that items related to
privacy and errors received high importance than those related to efficiency. A strong
relationship was found between privacy and errors elements using the Pearson correla-
tion test with a p-value less than 0.05. Also, the correlation between learnability and ef-
ficiency elements was also statistically strong as the p-value was less than 0.05.

Figure 1 shows the ranking for the usability factors from the participants’ point of
view. They ranked the privacy as the top important factor with a score more than 8.
This finding is in line with other research in healthcare carried by [8] who stated that,
the privacy factor scored the top position where the stakeholders have some concerns
about. He also rated all the IT factors that may influence HIS in Turkey. Errors factor
was also considered as a high important factor with a score value of 7.89. It was found
that clear error messages are not available in the HIS when evaluated according to the
findings of [24]. These results clearly conflict with the usability guidelines, in particular
to heuristics, proposed by [4]. Errors and problems in the system or in the network
were also ranked as one of the top technical issues in HIS in Saudi Arabia [23]. Al-
though, he referred to more technical problems than usability problems as these issues
affect the system usability either directly or indirectly. The practitioners did not rank
design factor as a high important factor. These results agree with the finding of [29],
who reported that the practitioners did not consider design as an important factor be-
cause it is not important to them to see good UI design. Another interesting finding
was reported by [26] who stated that all the physicians usually spent more time to enter
the patient data. This finding endorsed the results of this study as the efficiency and ef-
fectiveness were evaluated as less important usability factors from their point of view

with a score value of 7.02 and 7.15, respectively. It is difficult to argue that efficiency
104

8 7'89 8.01
7.29 702 715 7.34 7.31

LearnabilityI Efficiency 'Effectiveness[SatisfactionI Error ' Privacy ' Design

Figure 1. User’s rating of usability factors by different participants for the adoption of HIS in
Saudi Arabia.
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and effectiveness are less important usability factors as they scored more than 7 out of
10. This can justify the importance of all the usability factors used in this research,
whereas, data in Figure 2 show the usability factors assessment by the different partici-
pants. It can be seen from the results in Figure 2 that learnability and efficiency were
the top ranked factors with a value of 3.8 and 3.72, respectively as judged by the partic-
ipants. These were followed in descending order by privacy (3.63) > satisfaction
(3.56) > design (3.56) > effectiveness (3.5) > errors (3.38).

Moreover, the participants had the opportunity to add more usability factors that are
important and would like to see in the health information systems. Also, they might
have been asked about the necessary modifications in order to have a usable health in-
formation system. They emphasized the importance of having a flexible and customise
system as one of the participants strongly commented “The system should allow us to
edit/modify a report that is saved” as they are not allowed to edit any data after they
save it. They also mentioned that the importance should be simple so that they can in-
teract easily with the system without any duplicate entries to go for a certain task or job.
Besides, confirmation is needed by the system authority where duplicate data is re-
quired. The interesting finding in this study was that out of total participants, 5 partici-
pants clearly commented on the need for a specific functionality from the system such
as medical reports, statistical reports and the specialties should be separated from each
other to improve the usability of the system they usually use.

The critical problems that reduce the easy use of the system were also investigated in
this research. A total of 8 participants stated that the response time is a critical problem
for them. They mentioned that “The system is really slow”. This result was in line with
those of [23], who concluded that system slowness was one of the top technical issues.
In another study, [29] mentioned that response time was an important finding where
the practitioners do expect the system to response quickly [29] [30].

It was clear that the availability is one of the critical problems faced by the partici-
pants. Moreover, it is not mainly a usability problem unless linked with a feature such
as archiving or patient history data is stated clearly. In addition, error recovery and

completeness were also among those critical usability problems. These prevent them

5.0
4.5+
4.0 3.8 3.72

3.56 3.63 3.56
35 3.38

3.57
3.0
2.57
2.0

1.5

10 T T T T T T 1
Learnability  Efficiency Effectiveness Satisfaction Error Privacy Design

Figure 2. User’s evaluation of usability factors by different participants for HIS adoption in Saudi
Arabia.

KD
+%%, Scientific Research Publishing

177



M. Alshamari

from undoing a mistake they made or if they wanted to view a patient record. Because,
they do not prefer to have a paper file with the system as it delays the work and distri-
butes them as they claimed. In his study [21] stated that, the HIS system was difficult to
use due to its complexity. These results should help developers to overcome the
above-mentioned issued and to address them in any proposed HIS. Taking into account

such usability factors will lead to successful implementation in the future.

6. Conclusion

Usability of health information system is a critical factor for patient safety. It can im-
prove the effectiveness and efficiency of a system. Having a usable system can signifi-
cantly help the practitioners to spend extra time with their patents. This study explored
the current issues with respect to HIS with a focus on Saudi Arabia. The results of this
study for assessment of usability factors can help designers and implementers for suc-
cessful implementation of HIS. This study also showed as how the practitioners priorit-
ize the usability factors. Privacy and errors were ranked as the top usability factors
which should be considered while designing and implementing HIS. Response time and
availability were also reported as additional critical factors and should be seriously con-
sidered. In addition to these findings, usability factors showed strong correlation
among its elements such as privacy and errors. In conclusion, this study tried to con-
vince the decision makers for adopting the HIS by realizing the importance of usability

factors and to present as how the health professionals see the current HIS.
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