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Abstract—Healthcare services is one of most important
domains in the world. One of most crucial aspects of healthcare
services is the need to make accurate healthcare decisions at the
right time. Retrieving useful historical health records of patients
in real-time is necessary to provide accurate healthcare
decisions. Traditional health record systems such as paper-
based system require time and effort to collect, manage, and
retrieve patients’ records. Electronic health record systems were
adopted to allow healthcare staff to retrieve useful health
records in real-time and consequently improve and speed up
healthcare services. Although EHR is effective to serve patients
in their local countries, the implementation of EHR for global
purposes is still an issue and EHR is not always applicable for
people who travel to other countries. One of the most important
purposes for Muslims to travel is the pilgrimage journey to the
Kingdom of Saudi Arabia (KSA) to perform religious rites. The
millions of pilgrims converging there may need healthcare
services and these services should be accomplished accurately in
real-time which require electronic-based historical health
records approaches. This study aims to investigate the
importance and viability of loT implementations to support
retrieval of pilgrims’ EHR using electronic tags. A questionnaire
with 60 academic staff and interview with five experts from
KSA were conducted to address the main aim of this study. The
significance of the results shows that EHR supporting tag
reading is a promising solution to enhance healthcare services
and counter the challenges of EHR implementations in
pilgrimage.

Index Terms—HER; Electronic Tags;
Travellers.

10T; Pilgrimage;

I. INTRODUCTION

Health professionals need to have good vision of health cases
in order to make timely and accurate decisions [1, 2]. Patient’s
health records represent an important source that supports
healthcare decisions [3]. Nonetheless, the traditional retrieving
systems of health records such as paper-based systems still
face many problems such as probability of damage or harm to
the health records, and time requirement of health records
collecting, managing, and retrieving [4]. These challenges and
more could delay or effect on the efficiency of health services.

Many people have travelled abroad to different destinations
for different purposes and have been exposed to different

health risks [5]. Pilgrimage is considered as the most holy and
important travel for Muslims. Each year millions of Muslims
travel to complete pilgrimage rites. Health risks have been
documented most notably during the Hajj [6]. Moreover, travel-
related somatic and psychic health problems occur more
frequently but are less severe remain unreported and should be
explored only in specific studies [7, 8].

Pilgrims need healthcare services and these services should
be accomplished accurately in real-time which require
electronic-based historical health records approaches [9].

EHR has been widely used in many studies. EHR has been
defined as follows: EHR encompasses all health information
in all media forms regarding an individual and is primary
source for recording and documenting client health data [10].
Wager et al. in [11] provided another definition: Electronic
health record: an electronic record of health-related
information on an individual that conforms its nationally
recognized interoperability standards and that can be created,
managed, and consulted by authorized clinicians and staff
across more than one healthcare organization.

EHR combines data from all ancillary services with other
medical care components. These clinical data have different
methods for sharing or importing various components, such as
presentation or data integration [12]. Internet of Things (loT)
technology could be an effective solution to retrieve health
records of pilgrims from their original countries and pass it to
healthcare staff in pilgrimage health centers [13]. This
research focuses on the importance and viability of deploying
IoT to retrieve the EHR of pilgrims using electronic tag
reading.

The main purpose of this study is to analyse the viability
and importance of EHR using electronic tags in pilgrimage to
enhance the health services of pilgrims. It also aims to
investigate the challenges of current health record approaches
and the importance of EHR.

Il. PROPOSED FRAMEWORK

Outdoor services like pilgrims’ healthcare services require
two main loT layers which are: 1) lower layer, and 2) upper
layer [14]. Lower layer (RFID) consists of electronic tags and
wireless sensors. Sensors read data of tags and transfer it to
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upper layer. Upper layer (WSN) consists of super nodes and
base station [15, 16]. Super nodes handle data from lower
layer and transfer it to base station. Hence, data stored in base
station is managed and processed automatically connecting
with central web servers [17-19].

By reflecting the above two layers of loT in technical
implementations, there are 4 main layers of 10T environments
which can be described as the following (Figure 2):

e Connectivity Layer: The electronic tags should be
within very short distance of wireless sensors i.e. 3
meters [20]. Data is transferred from electronic tags
through sensors to next layer (access layer).

e Access Layer: The sensors should be in short distance
of super nodes i.e. 100 meters. Data is transferred to
base station from sensors through super nodes [21].

e Abstraction Layer: This layer responsible for transfer
the data from base station to central web servers
through open gateway such as internet infrastructures
[22].

e Service Layer: This layer is about providing real 10T
services, the data that delivered from abstraction layer
are processed and the results display on output devices
such as monitors [23]. These monitors are usually
connecting with the tags in connectivity layer. Thus, the
results of data processing send from service layer to
connectivity layer through access and abstraction layers
respectively.

According to the 10T framework, pilgrims need to have an
electronic tag which identifies their personality (ID). In the
event of need for healthcare services, healthcare center is
equipped with wireless sensors to read pilgrim tag. Data is
transferred from wireless sensor to base station via super
nodes. Base station sends request via internet network to the
pilgrim’s country of origin in order to acquire pilgrim EHR
from health database in central web server. Web server sends
the pilgrim’s EHR via internet network to base station. Base
station displays output on a monitor that is connected with the
sensor that sends tag data.

I1l. MATERIALS AND METHODS

Data was collected from healthcare staff in the Kingdom of
Saudi Arabia (KSA) using a questionnaire in order to explore
the current processes and challenges of healthcare services in
pilgrimage and the importance of EHR to support these
activities. The sample of the study is composed of 60 out of
350 healthcare staff in four healthcare centers. According to
[24], the sampling percentage should be 10% at minimum for
the size of population between 101-1000 workers. Thus, the
sampling percentage of this research is valid (i.e. 17.1% of
study population).

The questionnaire included four sections which are: (1)
personal information to ensure the expertise validity of
experts, (2) importance of EHR to support healthcare services
in pilgrimage, (3) challenges of EHR implementation in
pilgrimage healthcare services, and (4) EHR supporting tag
reading to support pilgrimage healthcare services.

IV. RESULTS

A. Demographic Data

With regards to the respondents’ gender, there are 22% of
female respondents and 78% male respondents. The
percentage of gender variable is considered to reflect the
reality of health activities in pilgrimage. The male staff
members are usually more involved in the pilgrimage health
activities than female staff members.

Regarding the respondents’ percentages based on their age,
most of respondents’ ages are between 30-40 years which
represent 65% of respondents (39 respondents). Thus, the
presented data from the respondents will be efficient for future
development i.e. the respondents will work in the health
domain in KSA for a long period (i.e. 15 years).

According to the respondents’ job roles, there are 29
respondents working as nurses (48% of total respondents)
followed by 24 respondents working as doctors (40% of total
respondents). There are also 7 respondents working as support
staff (12% of total respondents). Most respondents are mainly
involved in the healthcare activities (i.e. doctors and nurses).

The majority of the respondents had 4-7 years of experience
(33 respondents), followed by 34% with more than 7 years of
experience (22 respondents). Therefore, this segment of
respondents is mature enough to provide the needed
information for the study, the employees with many years of
experience can provide rich data to support the questionnaire
analysis usefulness. With regards to the number of pilgrimage
seasons attended by respondents, 43% of total respondents
attended more than 8 pilgrimage seasons (26 respondents).
There are 22% of respondents total attended 4-7 pilgrimage
seasons (13 respondents), followed by 20% that attended 2-4
pilgrimage seasons (12 respondents). The respondents that
attended less than two pilgrimage seasons are 15% of total
respondents (9 respondents). Therefore, the respondents are
able to provide valid responses based on real situations of
pilgrimage healthcare activities.

B. Availability of Pilgrims’ Health Records

Table 1 shows the answer regarding availability. The pattern
reflects lack of personal and health records that support
optimum healthcare. As expected, participants endorsed
questions regarding needs for health records.

C. Challenge of Health Records Retrieval

Table 2 reflects on challenges: lack of staff and
infrastructures are apparently major challenges. It was also
shown that the respondents are not familiar with the technical
issues of electronic health care methods. Therefore, they are
not sure about the privacy effectiveness of health electronic
approach.

D. Importance of Electronic Health Records Retrieval

Table 3 shows consistent answers that support the
importance of having EHR for timely decision-making and
better services. Notably, respondents were aware that EHR
would improve communication and reduce costs.
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Table 1

Auvailability of Health Records

Item No. Item SD D N A SA Mean Agreement
Level
1 Each pilgrim has his/her personal records 55 4 1 0 0 1.10 Very Low
2 Each pilgrim has his/her health records 56 4 0 O 0 1.06 Very Low
3 Health records are continuously updated 55 3 2 0 0 111 Very Low
4 Pilgrim can access his/her own records 56 3 1 0 0 1.08 Very Low
5 ‘Fl)'ir;g:ie nz:re systematic methods to access health records of 56 4 0 0 0 1.06 Very Low
6 The development has an _electronlc management for 57 1 2 o0 0 1.08 Very Low
healthcare and emergencies
There is necessity to store and retrieve the pilgrims’ -
/ health records in different formats i.e. images and texts 0 0 0 8 % 4.86 Very High
Table 2
Challenge of Health Records Retrieval
Item No. Item SO D N A SA Men Aoreement
8 There are not enough staff to manage an EHR system 55 5 0 0 1.08 Very Low
9 The staff do not have enough computer skills to manage 54 6 0 0 110 Very Low
an EHR system
10 There are not enough technology facilities to deploy the 55 5 0 0 0 1.08 Very Low
electronic healthcare systems
1 There is budget limitation in developing and deploying 59 1 0 o0 0 101 Very Low
an EHR system
12 Privacy of health data limits the use of an EHR system 49 6 0 3.01 Medium
13 The traditional healthcare_approaches (l.e. paper-based) 0 58 496 Very High
delay the health-care services for pilgrims
The traditional healthcare approaches (i.e. paper-based) .
14 decrease the understanding of health cases 0 0 0 1 5 498 Very High
The traditional healthcare approaches (i.e. paper-based) -
15 increase the expenses of healthcare services 0 o 0 1 5 4.98 Very High
16 T_herg are challenges in understanding no_n-Arablc 0 0 0 1 59 498 Very High
pilgrims in the context of healthcare services
Table 3
Importance of Electronic Health Records Retrieval
ltem No.  Item SD D N A SA Mean Ag[if/’:fm
17 EHR speeds up the healthcare services 55 4 1 0 0 4.80 Very High
18 EHR supports the accuracy of healthcare services 56 4 0 0 0 4.86 Very High
EHR based on Arabic language increases the usefulness .
19 of healthcare services 5 3 2 0 0 4.88 Very High
20 EHR based on Arabic language makes the healthcare 56 3 1 0 0 493 Very High
services easier
EHR can improve communication with the pilgrims’
21 country (i.e. Health Ministry) to describe health cases 56 4 0 0 0 491 Very High
accurately
EHR decreases the expense of traditional healthcare -
22 approaches (i.e. paper-based) 57 1 2 0 0 4.91 Very High
V. FINDINGS VI. CONCLUSION AND FUTURE WORKS

The current healthcare services in pilgrimage are not
supported by EHR. Usually the paper forms are used for
specific purposes such as producing general reports about
pilgrimage activities. The use of EHR in pilgrimage could
speed up and improve the quality of healthcare services. EHR
implementations in pilgrimage face many challenges such as
time, effort, and financial costs. The EHR supporting tags
reading is a promising solution to enhance healthcare services
and avoid the challenges of EHR implementations in
pilgrimage.

Retrieving health records using electronic systems is
important to improve the accuracy and speed up healthcare
services for patients. EHR retrieval using 10T is considered as
an effective approach to retrieve health records of travellers.
0T facilities can be applied in pilgrimage through retrieve
pilgrims’ health records from central database in their
countries by using electronic tags reading.

Pilgrims tags could be accessed by sensors and these
sensors send health record requests through loT layers
(connectivity, access, abstraction, and service layers). Thus,
health records can be retrieved in real-time to support
healthcare services for pilgrims. Data collection using
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questionnaire and interview show that the implementation of
proposed idea of health records retrieving using electronic tags
reading is important and viable.

In future, the importance and viability of proposed ideas
implementation need to be investigated from the perspective
of the pilgrims’ countries. On other hand, technical
frameworks of proposed ideas should be developed to clarify
overall aspects of EHR retrieving using loT. This requires
empirical case study of a specific country of pilgrims such as
Malaysia.

REFERENCES

[1] J. H. Hibbard and E. Peters, "Supporting informed consumer health care
decisions: data presentation approaches that facilitate the use of
information in choice,"” Annual Review of Public Health, vol. 24, pp.
413-433, 2003.

[2] A. I Latif, M. Othman, A. Suliman, and A. M. Daher, "Current Status,
Challenges and Needs for Pilgrim Health Record Management Sharing
Network, the Case of Malaysia,” International Archives of Medicine,
vol. 9, 2016.

[3] R. Bose, "Knowledge management-enabled health care management
systems: capabilities, infrastructure, and decision-support," Expert
systems with Applications, vol. 24, pp. 59-71, 2003.

[4] P.C. Tang, J. S. Ash, D. W. Bates, J. M. Overhage, and D. Z. Sands,
"Personal health records: definitions, benefits, and strategies for
overcoming barriers to adoption,” Journal of the American Medical
Informatics Association, vol. 13, pp. 121-126, 2006.

[5] J. H. Cossar and D. Reid, "Health hazards of international travel," World
health statistics quarterly. Rapport trimestriel de statistiques sanitaires
mondiales, vol. 42, pp. 61-69, 1988.

[6] Q. A. Ahmed, Y. M. Arabi, and Z. A. Memish, "Health risks at the
Hajj," The Lancet, vol. 367, pp. 1008-1015, 2006.

[7] J. H. Cossar, D. Reid, R. Fallon, E. Bell, M. Riding, E. Follett, et al., "A
cumulative review of studies on travellers, their experience of illness and
the implications of these findings," Journal of Infection, vol. 21, pp. 27-
42,1990.

[8] S. Page, S. Clift, and N. Clark, "Tourist health: The precautions,
behaviour and health problems of British tourists in Malta," Tourism:
the state of the art. Chichester: Wiley, 1994.

[91 Q. Ahmed and V. Balaban, "HAJJ PILGRIMAGE, SAUDI ARABIA,"
CDC Health Information for International Travel 2012: The Yellow
Book: The Yellow Book, p. 419, 2011.

[10] C. Bickford, K. Hunter, V. Saba, and K. McCormick, "Theories, models,
and frameworks," Essentials of nursing informatics, pp. 89-106, 2006.

[11] K. A. Wager, F. W. Lee, and J. P. Glaser, Health care information
systems: a practical approach for health care management: John Wiley
& Sons, 2009.

[12] J. H. Carter, Electronic health records: a guide for clinicians and
administrators: ACP Press, 2008.

[13] K. Ullah, M. A. Shah, and S. Zhang, "Effective ways to use Internet of
Things in the field of medical and smart health care,” in 2016
International Conference on Intelligent Systems Engineering (ICISE),
2016, pp. 372-379.

[14] S. Agrawal and M. L. Das, "Internet of Things—A paradigm shift of
future Internet applications," in 2011 Nirma University International
Conference on Engineering, 2011, pp. 1-7.

[15] O. A. Mahdi, A. W. Abdul Wahab, I. Idris, M. Yamani, S. Khan, Y. R.
B. Al-Mayouf, et al., "A comparison study on node clustering techniques
used in target tracking WSNs for efficient data aggregation,” Wireless
Communications and Mobile Computing, 2016.
DOI: 10.1002/wcm.2715

[16] M. Y. L Idris, A. W. A. Wahab, L. K. Qabajeh, and O. A. Mahdi, "Low
communication cost (LCC) scheme for localizing mobile wireless sensor
networks," Wireless Networks, pp. 1-11.

[17] F. M. Al-Turjman, A. E. Al-Fagih, W. M. Alsalih, and H. S. Hassanein,
"A delay-tolerant framework for integrated RSNs in loT," Computer
Communications, vol. 36, pp. 998-1010, 2013.

[18] Q. Zhu, R. Wang, Q. Chen, Y. Liu, and W. Qin, "lot gateway:
Bridgingwireless sensor networks into internet of things," in Embedded
and Ubiquitous Computing (EUC), 2010 IEEE/IFIP 8th International
Conference on, 2010, pp. 347-352.

[19] O. A. Mahdi, A. W. A. Wahab, M. Y. L. Idris, A. A. Znaid, Y. R. B. Al-
Mayouf, and S. Khan, "WDARS: A Weighted Data Aggregation
Routing Strategy with Minimum Link Cost in Event-Driven WSNs,"
Journal of Sensors, Article ID 3428730, 2016.

[20] X. Jia, Q. Feng, T. Fan, and Q. Lei, "RFID technology and its
applications in Internet of Things (IoT)," in Consumer Electronics,
Communications and Networks (CECNet), 2012 2nd International
Conference on, 2012, pp. 1282-1285.

[21] F. Tao, Y. Zuo, L. Da Xu, and L. Zhang, "loT-based intelligent
perception and access of manufacturing resource toward cloud
manufacturing,” IEEE Transactions on Industrial Informatics, vol. 10,
pp. 1547-1557, 2014.

[22] L. Atzori, A. lera, and G. Morabito, "Siot: Giving a social structure to
the internet of things," IEEE communications letters, vol. 15, pp. 1193-
1195, 2011.

[23] L. Da Xu, W. He, and S. Li, "Internet of things in industries: A survey,"
IEEE Transactions on Industrial Informatics, vol. 10, pp. 2233-2243,
2014.

[24] W. R. Yount, Research design and statistical analysis for christian
ministry: WR Yount, 2006.

98 ISSN: 2180-1843 e-ISSN: 2289-8131 Vol. 8 No. 10



