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Abstract

Today, using modern technology and software simulation, it is possible to help the medical tourism
industry with the support of treating patients all over the world in order to treat diseases for those who
are not able to migrate. Therefore, in this study we consider all the essential parameter to reach to the
best condition for medical tourism using robotic and artificial intelligence (Al) system. Recently,
information technology has penetrated in all fields and changed the face of many phenomena. In the
field of medicine, engineering and tourism, the use of this technology is becoming a necessity by using
advance robots. Telemedicine is a general concept used to describe various aspects of telemedicine
care. The main idea of telemedicine is to transmit information via electrical signals and to automate
clinical services and counseling all around the world by advance and smart system. Use of robots, Al
and the creation of medical robots as assistants to physicians. The success of medical robot’s design
and construction means that the realization of such ideas cannot be unexpected. Today, the use of
robots in various fields of medicine, from the creation of small cavities without the need for deep
incisions to complex surgeries has become possible. One of the goals of telemedicine is to improve
patient care, improve access and medical care for rural areas and deprive better access to physicians
for counseling. Telemedicine includes distance counseling E-learning, remote monitoring, remote
surgery treatment of skin diseases telemedicine ultrasound imaging, pathology, and remote cognitive
disorders treatment. The observation indicated that using progressed telemedicine and remote surgery
has become possible in which skilled surgeon in one country with strong internet connections and
precise technical infrastructure can perform the surgery quickly.
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1- Introduction science, and medical tourism industries. The
The Internet and its expansion have made a advent of the computer and its development,
great difference in science, industry, medical and then advanced information systems such as
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computer networks and the globalization of the
Internet leads better medical and dental
treatment. Among this advance technique, the
medical sector providing better services to all
people by Internet [1-3]. Telemedicine is a
bridge between medical and dental science and
engineering, in which the medical community
has engineering facilities to improve the health
of the comminute. Smart surgery event is a
type of surgery performed by a surgeon who is
away from the patient [4-8]. The surgeon is not
physically present with the patient and is able
to control a remote operation through
communication tools, which shows the
interesting aspect of the applications of this
method. Patients can be described using video
conferencing and until the initial screening of
candidates for surgery. During surgery,
telemedicine can be used to communicate with
another professor that the operation can be
used. Televisions can also be used for
postoperative follow-up and robotic-based
surgeons allow highly trained medical
personnel to perform Minimally Invasive
Surgery (MIS remotely) by surgical robots,
providing skilled care from remote locations
[9-14]. This feature may be used in military
locations and allows surgeons to perform
surgery for patients in deprived areas or in
A New York-based physician monitored
surgical instruments inserted into the operating
room by a robot. In this operation, the patient
resumed normal activities after a week [14-22].
Robotic surgeons are able to use very delicate
tools on their fingers that increase surgical
accuracy, reduce a significant percentage of
human error, and make the 21% century level of
health care safer and more efficient. Robotic
surgery technology was first used in 2000 and
is increasingly used in complex surgeries such
as hysterectomy (removal of the uterus),
gallbladder resection, and heart valve
reconstruction  [23-34]. Unlike potential
medical errors made by the surgeon during
surgery, robotic surgeons are equipped with
advanced mechanical arms that allow ultra-
precise operations on deep tissues within the
body [31-36]. In robotic surgery, the surgeon

remote war zones. Eventually robots can be
brought to the battlefield for immediate
service. The robot is essential for precise
operations such as brain surgery and can
compensate for the limitations of a surgeon's
hand. The surgeon's hands have many
limitations and surgeon get tired during the
operation. There are many places in the brain
that the surgeon can normally reach and
controls a group of robots. The main robot has
three arms under the surgeon's control, one
arm to hold the endoscope and two arms to
work with other surgical instruments [9-14]. In
addition to being controlled by a surgeon, this
robot performs some simple operations
automatically and autonomously [14-18].
Remote surgery is based on the presence of
distant and hepatic (tactile) feedback.
Advance’s telecommunication combined with
robotic technology which can be considered as
telemedicine. Using this idea to perform a
specific surgery, a team of leading surgeons
can be brought together from all over the world
without having to leave their place of residence
[19-24]. Train or use the remote surgery
system to perform specialized surgeries in
remote areas or on the battlefield. A more
advanced version of this robot is now in use in
the operating rooms of world-famous hospitals.
monitors the surgical process near the
operating room through a three-dimensional
(3D) screen. Computer technology translates
the surgeon's hand movements into the precise
use of the robot's tool. The surgeon's hand
vibrates during the operation, the computer
system is able to detect the surgeon's error and
does not transmit it to the robot [37-42]. This
technology also makes it possible for the
surgeon to use very delicate tools that cause
less damage to the patient's body by reducing
the amount of bleeding and the need for blood
transfusion during surgery [36-48]. The robot
surgery consists of three main parts such as the
main robot that stands next to the patient and
has four endoscope camera arms with high
magnification power that is in the service of
hands, eyes and surgeons. There is a place for
the robot to sit and control the robot using
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computer that converts what the camera sees
into 3D images as shown in Fig. 1.

Robotic cardiac surgery
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Fig. 1 Image of using a robotic system in the
operating room for intelligent surgery
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Fig. 2 Image of a multi-nozzle intelligent robot for
surgery with multifunctional artificial hand

Fig. 1 shows the mechanism of intelligent
robotic surgery, which used as artificial
intelligence and biomechanics to easily
perform remote surgery for patients in weak
countries or patients with mobility problems.
In this method, which is given special attention
in the health and medical tourism industry,
different types of robots with different degrees
of freedom (DOF) can be used. In robotic
surgeries, incisions may be made on the
patient's body to perform the surgery more
accurately. In other words, the robotic arms
move in such a way that there is no vibration
and therefore the incisions may be made in
their exact place. However, when the surgery
is performed by a physician, the surgeon's
shaking hand when making an incision at the

surgical site will place limitations on the
treating physician. In robotic surgery, incisions
are made on the patient's body to perform the
surgery more accurately [45-51].

2-Artificial Intelligence, 10T on Health Tourism

The impact of technology on health tourism
has taken on new forms with the development
of technology frontiers and the spread of new
technologies. Al helps with the data that an
outpatient gives to a software or application
about his or her condition. Follow-up of health
tourists using Al may become a more accurate
and scientific process [36-44]. Patients can
receive better and more accurate advice by
entering their age, weight, and current
conditions using artificial intelligence. On the
other hand, small medical devices and gadgets
that work with 10T technology give medical
centers the opportunity to monitor the
condition of their patients anywhere in the
world [45-58]. Although robotic surgery is a
new topic, it has made good progress over the
years. Hence, much of the research in the
medical engineering faculties of the world's
leading universities has been devoted to
medical robots and robotic surgery. The use of
robots during surgery will increase the
surgeon's accuracy during surgery. Surgeon
robots can also play a very important role in
saving time and reducing the time of complex
surgeries [59-64]. A group of researchers have
developed a prototype of a robotic capsule that
attaches to the intestine without damaging
tissue. The robotic capsule is so sticky that it
fits snugly into the gut and is soft enough that
it does not damage the gut tissue. This sticky
robot, which can be swallowed like a regular
pill, then moves through the body to reach the
intestines. Such a robot can provide accurate,
painless observation inside the body and
revolutionize the performance of biopsies
(tissue  biopsies), drug delivery, heart
treatment, and other medical applications [58-
66]. In other words, the robotic arms move in
such a way that there is no vibration and
therefore the incisions may be made in their
exact place. However, when the surgeon
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performs the surgery, the surgeon shaking his
hand while making the incision at the surgery
sitt. may have limitations for the treating
physician. In addition, because the robotic
surgeons can be able to penetrate deep into the
human body. Therefore, only by making a
small incision, the surgery can be performed
accurately on the patient and there is no need
to make large incisions. In such cases, the
patient will recover faster after surgery. The
console, which is intended to be the physician's
location, allows the physician to be able to
control the surgical procedure in this way [67-
76]. The console provides a virtual world of
surgery conditions for the physician so that the
physician can monitor the patient undergoing
surgery at 20x magnification. The surgeon's
robot sends information such as flexibility,
pressure, and tissue strength at the surgical site
to the computer console, and the physician
determines how the robotic arm moves based
on this information [52-61]. Advantages of
surgical robots as reduction of long recovery
period after surgery Postoperative pain Time
required for hospitalization and related costs.
The use of robots during surgery increases the
surgeon's accuracy during the operation.
Robots are able to create incisions desired by
the surgeon without vibration and with high
accuracy, on the other hand, the use of these
robots saves time. The benefits of this method
for the patient can be reduced postoperative
pain, less scarring, less bleeding and less risk
of infection, as well as shorter hospital stay
and accelerate the recovery period and faster
return to daily activities. One of the advantages
of this device is that the surgeon sits in a sitting
position and follows the surgery more easily.
These robots equipped with artificial
intelligence can be used to treat astronauts.
Doka Group experimental robot uses 3D
ultrasound technology along with an artificial
intelligence software. As an example, during
prostate surgery, the computer uses the
collected images to create three-dimensional
images of the prostate. It then sends these
images to the robot and the surgeon [65-68].

3-Disadvantages of remote surgery

One of the most important issues in the remote
sensing system is that although the surgeon's
robots increase the surgeon's agility, they are
less valuable than the surgeon's natural hand
and produce a better view of the operating
field, but reduce the surgeons' ability to feel
tissue properties [63-69]. In routine operations,
they use their sense of touch to get feedback
from the tissue being operated on during
surgery to decide on the condition of the tissue
being operated on [55-62]. Lack of sensory
feedback, an expensive rite, lack of
understanding of the patient's environment by
the physician, control delays in power-
feedback applications, along with operating
field video display delays, affect performance
on the road. Guide the use of tools such as
robots to perform surgery with everyone.
Patients' desire to undergo surgery due to the
new technology. Create a 25-second delay on
the monitors according to the conditions of the
doctors. Delay time to less than one-fifth of a
second when the surgeon sees the knife move
until it actually makes the incision increases
the chance of cutting the wrong spot. At
present, the robot can operate at a maximum
distance of about 300 km in connection with
the wire and 35 km with wireless connection
[58-64]. In coronary conditions, robots provide
a lot of help to patients so that the patient does
not need the help of a nurse directly and does
not cause the spread of respiratory disease like
COVID 19 [35, 37, 70]. For this reason,
patients and even tourists were treated in very
comfortable conditions as shown in Fig. 3.

Fig. 3 Robots used in COVID19 duration [35-37]
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These days, when it comes to the impact of
technology on health tourism, we must also
pay attention to the technologies used in
medical equipment, assistant robots, surgical
robots and the role that these devices and
facilities which can play an important rule for
foreign patients. Many hospitals in India, Iran
and Turkey have a medical tourism in their
advertisements and marketing campaigns
maneuver on technologies and technological
equipment produced by world-renowned
brands. Many believe that the future of
treatment depends on these advanced devices,
and that the greatest impact of technology on
health tourism which come from the same
region.

4-Type of telecommunications

The first and most difficult step for
telemedicine programmers is to choose the
type of telecommunications that includes
different types in terms of bandwidth and
various types in terms of telecommunication
technology such as microwave satellite,
wireless, cable, The Internet. The choice
depends on the needs of the program, the
availability of costs, and the approach to
technology in the future [60-63]. Since, the
function of telemedicine is based on two-way
transmission of audio and video information,
the development of this technology is the key
to the successful clinical use of telemedicine.

5- Network and tourism industries

Rapid and stable communication between the
distant and patient centers is critical for the
clinical use of telemedicine, and therefore it is
necessary to provide communication networks
with appropriate technical considerations. The
network must be able to track data
transmission and be able to connect to other
networks. Technical characteristics such as
bandwidth, information processing,
information security and information traffic are
in this subset [62-66]. In recent years, the
advancement of medical technology in
Tourism industries is shown as an emergence
of new technologies in many countries like

North Cyprus, India and Iran has led to the
construction of surgical robots to the attention
of knowledge-based companies and experts in
this field, but it should be noted that this
technology is a new phenomenon in Iran and
although in more than a decade robots are used
in the medical field, but often all the
equipment used in this field has been imported
and made in other countries [46-51].

The system consists of two main parts, the
remote surgery console and the surgeon robots
located on the patient's bed. The handles in the
surgical console record the movements of the
surgeon's hands and at the same time the
surgeon's robots perform the same movements
on the patient's bed's body. The connection
between the guiding robots in the surgical
console and the robots following the patient's
bedside is provided through the Internet, so the
surgery can be controlled and performed in the
farthest parts of the country or even on a
remote ocean-going ship. Also, this device has
the ability to compare the movements of the
surgeon's hands and as a result, increase the
accuracy and finesse of the movement in
performing very delicate movements. Also, 3D
printing technology has gradually gained a
foothold in medical education. To provide an
alternative to a living human being for training
surgeons and students physicians developed a
method of using 3D printing to create artificial
organs. They looked and felt like real organs
and even bled like them. Since then, the use of
3D printing in educational institutions has
expanded as it increases future physicians'
understanding of anatomy and pathology, leads
to a better understanding of processes, and
improves the trainee's skill set and confidence
[22-25]. Using simulation software for specific
mechanical prediction can help and improve
the efficiency of metallic devices and
equipment made in the medical engineering
and mechanical engineering industry. The use
of materials with suitable mechanical
properties and vibrations response can help a
lot, which is possible by using finite element
analysis (FEA) and molecular dynamics (MDs)
simulation [77-AY]. There is potential in the
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field of tourism and especially medical tourism
from a new economic perspective that
countries can help their communities through
tourism science. Through this pro-tourism, it is
possible to encourage the natives and the
society to prevent their migration by having
technology. These communities can be happy
with pro-tourism and have a good face and
vision. Tourism can prevent the indigenous
migration of natives to large cities, and these
spaces can keep natives in rural areas due to
the good weather. This type of ecotourism
increases economic growth, especially the
knowledge-based and traditional economies.
[84-85].

6- Conclusion

Many researchers introduced the first narrow-
gauge operator-follower-trap, in which guide
and follower robots were separated by a head
and an electrical mechanism. In general, in
these generalized nonlinear controllers, the
adaptive position control of the arm robots,
which was provided to overcome the
uncertainty of the parameter provided by the
robot, is also bilateral. Simulation is one way
to ensure the performance of surgeon robots. In
fact, the simulation helps researchers assess the
various possible scenarios that may occur
during surgery, thus providing realistic data to
the robots. In many European countries, this
method is used to build surgical robots because
the simulation allows the points needed for a
surgery to be precisely defined. Attention
should also be paid to the technologies used in
medical equipment, assistant robots, surgical
robots, and the role that these devices and
facilities can play in attracting foreign patients.
Many hospitals in India and Turkey that have a
say in medical tourism in their advertisements
and marketing campaigns maneuver on
technologies and technological equipment
produced by world-renowned brands. Many
believe that the future of treatment depends on
these advanced devices, and that the greatest
impact of technology on health tourism will
come from the same region; However, we have
to be a little patient until that day arrives.

References

[1] Lanfranco, A. R., Castellanos, A. E.,
Desai, J. P., & Meyers, W. C. (2004).
Robotic surgery: a current
perspective. Annals of
surgery, 239(1), 14.

[2] Khandan, A., Abdellahi, M., Ozada,
N., & Ghayour, H. (2016). Study of
the bioactivity, wettability and
hardness behaviour of the bovine
hydroxyapatite-diopside bio-
nanocomposite coating. Journal of the
Taiwan  Institute  of  Chemical
Engineers, 60, 538-546.

[3] Karamian, E., Motamedi, M. R. K,
Khandan, A., Soltani, P, &
Maghsoudi, S. (2014). An in vitro
evaluation of novel NHA/zircon
plasma coating on 316L stainless steel
dental implant. Progress in Natural
Science: Materials
International, 24(2), 150-156.

[4] Karamian, E., Abdellahi, M.,
Khandan, A., & Abdellah, S. (2016).
Introducing the fluorine doped natural
hydroxyapatite-titania
nanobiocomposite ceramic. Journal of
Alloys and Compounds, 679, 375-383.

[5] Najafinezhad, A., Abdellahi, M.,
Ghayour, H., Soheily, A., Chami, A.,
& Khandan, A. (2017). A comparative
study on the synthesis mechanism,
bioactivity and mechanical properties
of three silicate bioceramics. Materials
Science and Engineering: C, 72, 259-
267.

[6] Ghayour, H., Abdellahi, M., Ozada,
N., Jabbrzare, S., & Khandan, A.
(2017). Hyperthermia application of
zinc doped nickel ferrite
nanoparticles. Journal of Physics and
Chemistry of Solids, 111, 464-472.



53

E. Khaksar Shahmirzadi et al./ Journal of Simulation and Analysis of Novel Technologies in Mechanical Engineering 14 (2022) 0047~0059

[7] Kazemi, A., Abdellahi, M., Khajeh-
Sharafabadi, A., Khandan, A, &
Ozada, N. (2017). Study of in vitro
bioactivity and mechanical properties
of diopside nano-bioceramic
synthesized by a facile method using
eggshell as raw material. Materials
Science and Engineering: C, 71, 604-
610.

[8] Khandan, A., & Ozada, N. (2017).
Bredigite-Magnetite (Ca7MgSi4016-
Fe304) nanoparticles: A study on
their magnetic properties. Journal of
Alloys and Compounds, 726, 729-736.

[9] Khandan, A., Jazayeri, H., Fahmy, M.
D., & Razavi, M. (2017). Hydrogels:
Types, structure, properties, and
applications. Biomat Tiss Eng, 4(27),
143-69.

[10] Sharafabadi, A. K., Abdellahi, M.,
Kazemi, A., Khandan, A., & Ozada,
N. (2017). A novel and economical
route for synthesizing akermanite
(Ca2MgSi207) nano-
bioceramic. Materials Science and
Engineering: C, 71, 1072-1078.

[11] Khandan, A., Abdellahi, M., Ozada,
N., & Ghayour, H. (2016). Study of
the  bioactivity, wettability and
hardness behaviour of the bovine
hydroxyapatite-diopside bio-
nanocomposite coating. Journal of the

Taiwan  Institute of  Chemical
Engineers, 60, 538-546.
[12] Shayan, A, Abdellahi, M.,

Shahmohammadian, F., Jabbarzare,
S., Khandan, A., & Ghayour, H.
(2017). Mechanochemically aided
sintering process for the synthesis of
barium ferrite: Effect of aluminum
substitution on microstructure,
magnetic properties and microwave
absorption. Journal of Alloys and
Compounds, 708, 538-546

[13] Heydary, H. A., Karamian, E.,
Poorazizi, E., Khandan, A., &
Heydaripour, J. (2015). A novel nano-
fiber of Iranian gum tragacanth-
polyvinyl alcohol/nanoclay composite
for wound healing
applications. Procedia Materials
Science, 11, 176-182.

[14] Khandan, A., Karamian, E., &
Bonakdarchian, M. (2014).
Mechanochemical synthesis
evaluation of nanocrystalline bone-
derived bioceramic powder using for
bone  tissue  engineering. Dental
Hypotheses, 5(4), 155.

[15] Karamian, E., Khandan, A., Kalantar
Motamedi, M. R., & Mirmohammadi,
H. (2014). Surface characteristics and
bioactivity of a novel natural
HAJ/zircon nanocomposite coated on
dental implants. BioMed research
international, 2014.

[16] Jabbarzare, S., Abdellahi, M.,
Ghayour, H., Arpanahi, A., &
Khandan, A. (2017). A study on the
synthesis and magnetic properties of
the cerium ferrite ceramic. Journal of
Alloys and Compounds, 694, 800-807.

[17] Razavi, M., & Khandan, A. (2017).
Safety, regulatory issues, long-term
biotoxicity, and the processing
environment. In Nanobiomaterials
Science, Development and
Evaluation (pp. 261-279). Woodhead
Publishing.

[18] Khandan, A., Ozada, N., & Karamian,
E. (2015). Novel microstructure
mechanical activated nano composites
for tissue engineering applications. J
Bioeng Biomed Sci, 5(1), 1.

[19] Ghayour, H.,  Abdellahi, M.,
Bahmanpour, M., & Khandan, A.
(2016). Simulation of dielectric
behavior in RFeO $$ _ {3} $%3



54

E. Khaksar Shahmirzadi et al./ Journal of Simulation and Analysis of Novel Technologies in Mechanical Engineering 14 (2022) 0047~0059

orthoferrite ceramics (R= rare earth
metals). Journal of Computational
Electronics, 15(4), 1275-1283.

[20] Saeedi, M., Abdellahi, M., Rahimi,
A, & Khandan, A. (2016).
Preparation and characterization of
nanocrystalline barium ferrite
ceramic. Functional Materials
Letters, 9(05), 1650068.

[21] Khandan, A., Karamian, E., Faghih,
M., & Bataille, A. (2014). Formation
of AIN Nano Particles Precipitated in
St-14 Low Carbon Steel by Micro and
Nanoscopic Observations. Journal of
Iron and Steel Research
International, 21(9), 886-890.

[22] Karamian, E. B., Motamedi, M. R.,
Mirmohammadi, K., Soltani, P. A., &
Khandan, A. M. (2014). Correlation
between crystallographic parameters
and biodegradation rate of natural
hydroxyapatite  in  physiological
solutions. Indian J Sci Res, 4(3), 092-
9.

[23] Khandan, A., & Esmaeili, S. (2019).
Fabrication of polycaprolactone and
polylactic acid shapeless scaffolds via
fused deposition modelling
technology. Journal of  Advanced
Materials and Processing, 7(4), 16-29.

[24] Ozada, N., Yazdi, S. G., Khandan, A.,
& Karimzadeh, M. (2018). A brief
review of reverse shoulder prosthesis:
arthroplasty, complications, revisions,
and development. Trauma
Monthly, 23(3), e58163-e58163.

[25] Ghomi, F., Daliri, M., Godarzi, V., &
Hemati, M. (2021). A novel
investigation on characterization of
bioactive glass cement and chitosan-
gelatin membrane for jawbone tissue
engineering. Journal of Nanoanalysis.

[26] Mirsasaani, S. S., Bahrami, M., &
Hemati, M. (2016). Effect of Argon

laser Power Density and Filler content
on Physico-mechanical properties of
Dental nanocomposites. Bull. Env.
Pharmacol. Life Sci, 5, 28-36.

[27] Mirsasaani, S. S., Hemati, M.,
Dehkord, E. S., Yazdi, G. T.,, &
Poshtiri, D. A. (2019).
Nanotechnology and nanobiomaterials
in dentistry. In Nanobiomaterials in
clinical dentistry (pp. 19-37). Elsevier.

[28] Ravi, G. R., & Subramanyam, R. V.
(2012). Calcium hydroxide-induced
resorption of deciduous teeth: A
possible explanation. Dental
Hypotheses, 3(3), 90.

[29] Anttonen, V., Tanner, T., Kamppi, A.,
Pakkila, J., Tjaderhane, L., & Patinen,
P. (2012). A methodological pilot
study on oral health of young, healthy
males. Dental Hypotheses, 3(3), 106.

[30] Gupta, R., Thakur, N., Thakur, S.,
Gupta, B., & Gupta, M. (2013). Talon
cusp: a case report with management
guidelines for practicing
dentists. Dental Hypotheses, 4(2), 67.

[31] Kjaer, 1. (2013). External root
resorption: Different  etiologies
explained from the composition of the
human root-close periodontal
membrane. Dental Hypotheses, 4(3),
75.

[32] Motamedi, M. R. K., Behzadi, A,
Khodadad, N., Zadeh, A. K. &
Nilchian, F. (2014). Oral health and
quality of life in children: a cross-
sectional study. Dental
Hypotheses, 5(2), 53.

[33] Narayanan, N., & Thangavelu, L.
(2015). Salvia  officinalis in
dentistry. Dental Hypotheses, 6(1), 27.

[34] Shavarani, S. M., Nejad, M. G,
Rismanchian, F., & lIzbirak, G. (2018).
Application of hierarchical facility
location problem for optimization of a



55

E. Khaksar Shahmirzadi et al./ Journal of Simulation and Analysis of Novel Technologies in Mechanical Engineering 14 (2022) 0047~0059

drone delivery system: a case study of
Amazon prime air in the city of San
Francisco. The International Journal
of Advanced Manufacturing
Technology, 95(9), 3141-3153.

[35] Shirani, K.,  Sheikhbahaei, E.,

Torkpour, Z., Nejad, M. G,
Moghadas, B. K., Ghasemi, M., ... &
Khandan, A. (2020). A narrative
review of COVID-19: the new
pandemic disease. Iranian Journal of
Medical Sciences, 45(4), 233.

[36] Ghadirinejad, N., Nejad, M. G., &

Alsaadi, N. (2021). A fuzzy logic
model and a neuro-fuzzy system
development on supercritical CO2
regeneration of Ni/Al203
catalysts. Journal of CO2
Utilization, 54, 101706.

[37] Ghasemi, M., Nejad, M. G., &

Aghaei, I. (2021). Knowledge
management orientation and
operational performance relationship
in medical tourism (overview of the
model performance in the COVID-19
pandemic and post-pandemic
era). Health  Services Management
Research, 34(4), 208-222.

[38] Ghasemi, M., Nejad, M. G., &

Bagzibagli, K. (2017). Knowledge
management orientation: an
innovative perspective to hospital
management. Iranian journal of public
health, 46(12), 1639.

[39] Mosallaeipour, S., Nejad, M. G,

Shavarani, S. M., & Nazerian, R.
(2018). Mobile robot scheduling for
cycle time optimization in flow-shop
cells, a case study. Production
Engineering, 12(1), 83-94.

[40] Nejad, M. G., Glden, H., & Vizvari,

B. (2019). Time minimization in
flexible robotic cells considering
intermediate  input  buffers: a

comparative study of three well-
known problems. International Journal
of Computer Integrated
Manufacturing, 32(8), 809-819.

[41] Ghasemi, M., Nejad, M. G., Alsaadi,
N., Abdel-Jaber, M. T., Yajid, A,
Shukri, M., & Habib, M. (2022).
Performance measurment and lead-
time reduction in epc project-based
organizations: a mathematical
modeling approach. Mathematical
Problems in Engineering, 2022.

[42] Golabi, M., & Nejad, M. G. (2022).
Intelligent and fuzzy UAV
transportation applications in aviation
4.0. Inlintelligent and  Fuzzy
Technigues in Aviation 4.0 (pp. 431-
458). Springer, Cham.

[43] Nejad, M. G., & Kashan, A. H.
(2019). An  effective  grouping
evolution strategy algorithm enhanced
with heuristic methods for assembly
line balancing problem. Journal of
Advanced Manufacturing
Systems, 18(03), 487-509.

[44] Davani, P. P., Kloub, A. W. M., &
Ghadiri Nejad, M. (2020). Optimizing
the first type of U-shaped assembly
line balancing problems. Annals of
Optimization Theory and
Practice, 3(4), 65-82.

[45] Saeedi, M. R., Morowvati, M. R., &
Mollaei-Dariani, B. (2020).
Experimental and numerical
investigation of impact resistance of
aluminum—copper cladded sheets
using an energy-based damage
model. Journal of the Brazilian
Society of Mechanical Sciences and
Engineering, 42(6), 1-24.

[46] Kardan-Halvaei, M., Morovvati, M.
R., & Mollaei-Dariani, B. (2020).
Crystal plasticity finite element
simulation and experimental



56

E. Khaksar Shahmirzadi et al./ Journal of Simulation and Analysis of Novel Technologies in Mechanical Engineering 14 (2022) 0047~0059

investigation of the micro-upsetting
process of OFHC copper. Journal of
Micromechanics and
Microengineering, 30(7), 075005.

[47] Fazlollahi, M., Morovvati, M. R., &
Mollaei Dariani, B. (2019).
Theoretical, numerical and
experimental investigation of hydro-
mechanical deep  drawing  of
steel/polymer/steel sandwich
sheets. Proceedings of the Institution
of Mechanical Engineers, Part B:
Journal of Engineering
Manufacture, 233(5), 1529-1546.

[48] Saeedi, M. R., Morowvati, M. R., &
Alizadeh-Vaghasloo, Y. (2018).
Experimental and numerical study of
mode-I and mixed-mode fracture of
ductile U-notched functionally graded
materials. International  Journal  of
Mechanical Sciences, 144, 324-340.

[49] Morovvati, M. R., & Mollaei-Dariani,
B. (2018). The formability
investigation of  CNT-reinforced
aluminum  nano-composite  sheets
manufactured by accumulative roll
bonding. The International Journal of
Advanced Manufacturing
Technology, 95(9), 3523-3533.

[50] Morovvati, M. R., & Dariani, B. M.
(2017). The effect of annealing on the
formability of aluminum 1200 after
accumulative roll bonding. Journal of
Manufacturing Processes, 30, 241-
254.

[51] Morovvati, M. R., Lalehpour, A., &
Esmaeilzare, A. (2016). Effect of
nano/micro B4C and SiC particles on
fracture properties of aluminum 7075
particulate composites under chevron-
notch plane strain fracture toughness
test. Materials Research
Express, 3(12), 125026.

[52] Fatemi, A., Morovvati, M. R, &
Biglari, F. R. (2013). The effect of
tube material, microstructure, and heat
treatment on process responses of tube
hydroforming without axial force. The
International Journal of Advanced
Manufacturing Technology, 68(1),
263-276.

[53] Pourmoghadam, M. N., Esfahani, R.
S., Morovvati, M. R., & Rizi, B. N.
(2013). Bifurcation analysis of plastic
wrinkling formation for anisotropic
laminated sheets (AA2024-
Polyamide-AA2024). Computational
materials science, 77, 35-43.

[54] Morovvati, M. R., Fatemi, A, &
Sadighi, M. (2011). Experimental and
finite element investigation on
wrinkling of circular single layer and
two-layer sheet metals in deep
drawing process. The International
Journal of Advanced Manufacturing
Technology, 54(1), 113-121.

[55] Morovvati, M. R., Mollaei-Dariani,
B., & Haddadzadeh, M. (2010). Initial
blank optimization in multilayer deep
drawing process using
GONNS. Journal of manufacturing
science and engineering, 132(6).

[56] Fatemi, A., Biglari, F., & Morovvati,
M. R. (2010). Influences of inner
pressure and tube thickness on process
responses of hydroforming copper
tubes without axial force. Proceedings
of the Institution of Mechanical
Engineers, Part B: Journal of
Engineering  Manufacture, 224(12),
1866-1878.

[57] Anarestani, S. S., Morovvati, M. R., &
Vaghasloo, Y. A. (2015). Influence of
anisotropy and lubrication  on
wrinkling of circular plates using
bifurcation theory. International



57
E. Khaksar Shahmirzadi et al./ Journal of Simulation and Analysis of Novel Technologies in Mechanical Engineering 14 (2022) 0047~0059

Journal of Material Forming, 8(3), [63] Mahjoory, M., Shahgholi, M., &
439-454, Karimipour, A. (2022). The effects of
[58] Monfared, R. M., Ayatollahi, M. R., initial temperature and pressure on the

& Isfahani, R. B. (2018). Synergistic
effects of hybrid MWCNT/nanosilica
on the tensile and tribological
properties of woven carbon fabric
epoxy composites. Theoretical and
Applied Fracture Mechanics, 96, 272-
284.

[59] Kamarian, S., Bodaghi, M., Isfahani,

R. B., & Song, J. I. (2021). Thermal
buckling analysis of sandwich plates
with soft core and CNT-Reinforced
composite face sheets. Journal of
Sandwich Structures &
Materials, 23(8), 3606-3644.

[60] Kamarian, S., Bodaghi, M., Isfahani,

R. B, & Song, J. I. (2022). A
comparison between the effects of
shape memory alloys and carbon
nanotubes on the thermal buckling of
laminated composite
beams. Mechanics Based Design of
Structures and Machines, 50(7), 2250-
2273.

[61] Barbaz-l, R. (2014). Experimental

determining of the elastic modulus
and strength of composites reinforced
with  two  nanoparticles (Doctoral
dissertation, Doctoral dissertation,
MSc Thesis, School of Mechanical
Engineering Iran  University  of
Science and Technology, Tehran,
Iran).

[62] Lucchini, R., Carnelli, D., Gastaldi,

D., Shahgholi, M., Contro, R., &
Vena, P. (2012). A damage model to
simulate nanoindentation tests of
lamellar bone at multiple penetration
depth. In 6th European Congress on
Computational Methods in Applied
Sciences and Engineering,
ECCOMAS 2012 (pp. 5919-5924).

mechanical properties of reinforced
calcium phosphate cement with
magnesium nanoparticles: A
molecular dynamics
approach. International

Communications in Heat and Mass
Transfer, 135, 106067.

[64] Talebi, M., Abbasi-Rad, S.,

Malekzadeh, M., Shahgholi, M.,
Ardakani, A. A., Foudeh, K., & Rad,
H. S. (2021). Cortical bone
mechanical assessment via free water
relaxometry at 3 T.Journal of
Magnetic Resonance Imaging, 54(6),
1744-1751.

[65] Shahgholi, M., Oliviero, S., Baino, F.,

Vitale-Brovarone, C., Gastaldi, D., &
Vena, P. (2016). Mechanical
characterization of  glass-ceramic
scaffolds at multiple characteristic
lengths through
nanoindentation. Journal of  the
European Ceramic  Society, 36(9),
2403-2409.

[66] Fada, R., Farhadi Babadi, N., Azimi,

R., Karimian, M., & Shahgholi, M.
(2021). Mechanical properties
improvement and bone regeneration
of calcium phosphate bone cement,
Polymethyl methacrylate and glass
ionomer. Journal of
Nanoanalysis, 8(1), 60-79.

[67] Malekzadeh, R., Abedi, G., Abedini,

E., Haghgoshayie, E., Hasanpoor, E.,
& Ghasemi, M. (2021). Ethical
predictability of patient safety in
Iranian hospitals. International Journal
of Risk & Safety in Medicine, 32(1),
51-60.

[68] Ghasemi, M., Nejad, M. G., Alsaadi,

N., Abdel-Jaber, M. T., Yajid, A,



58

E. Khaksar Shahmirzadi et al./ Journal of Simulation and Analysis of Novel Technologies in Mechanical Engineering 14 (2022) 0047~0059

Shukri, M., & Habib, M. (2022).
Performance measurment and lead-
time reduction in epc project-based
organizations: a mathematical
modeling approach. Mathematical
Problems in Engineering, 2022.

[69] Malekzadeh, R., Yaghoubian, S.,
Hasanpoor, E., & Ghasemi, M.
(2021). Health system responsiveness
in lran: a cross-sectional study in
hospitals of Mazandaran
province. International ~ Journal  of
Human Rights in Healthcare.

[70] Ghasemi, M., & Hasanpoor, E.
(2021). COVID-19 attack on the
world's tourism industry. Evidence
Based Health Policy, Management
and Economics.

[71] Malekzadeh, R., Abedi, G., Abedini,
E., Haghgoshayie, E., Hasanpoor, E.,
& Ghasemi, M. (2020). Use of ethical
predictability in respect for human
rights in Iranian hospitals with a 360-
degree approach. International Journal
of Human Rights in Healthcare.

[72] Malekzadeh, R.,  Abedi, G.,
Hasanpoor, E., Ghasemi, M., &
Mahmoodi, G. (2021). A Hospital
Performance  Assessment  Model
Using the IPOCC
Approach. Ethiopian journal of health
sciences, 31(3).

[73] ARUEYINGHO, O., Ghasemi, M., &
BODAMYALI, T. Medical Tourism
in the Turkish Republic of Northern
Cyprus: Strategies for
Improvement. Journal of
Multidisciplinary Academic Tourism,
1-18.

[74] SHIRKHANI, S., & GHASEMI, M.
Medical Tourism Destination:
Considering Distance, Cost and
Quality with AHP Method. Asst. Prof.

Dr. Mehmet Necati
CIZRELIOGULLARI, Ph. D., 201.
[75] Bahadori, M., Ghasemi, M.,
Hasanpoor, E., Hosseini, S. M., &
Alimohammadzadeh, K. (2021). The
influence of ethical leadership on the
organizational commitment in fire
organizations. International Journal of

Ethics and Systems.

[76] Athari, S. A., Alola, U. V., Ghasemi,
M., & Alola, A. A. (2021). The (Un)
sticky role of exchange and inflation
rate in tourism development: insight
from the low and high political risk
destinations. Current Issues in
Tourism, 24(12), 1670-1685.

[77] Heydari, E., Mokhtarian, A,
Pirmoradian, M., Hashemian, M., &
Seifzadeh, A.  (2020). Sound
transmission loss of a porous
heterogeneous cylindrical nanoshell
employing nonlocal strain gradient
and first-order shear deformation
assumptions. Mechanics Based
Design of Structures and Machines, 1-
22.

[78] Torkan, E., & Pirmoradian, M. (2019).
Efficient higher-order shear
deformation theories for instability
analysis of plates carrying a mass
moving on an elliptical path. Journal
of Solid Mechanics, 11(4), 790-808.

[79] Torkan, E., Pirmoradian, M., &
Hashemian, M. (2019). Dynamic
instability analysis of moderately
thick rectangular plates influenced by
an orbiting mass based on the first-
order shear deformation
theory. Modares Mechanical
Engineering, 19(9), 2203-2213.

[80] Torkan, E., Pirmoradian, M., &
Hashemian, M. (2017). Occurrence of
parametric resonance in vibrations of
rectangular plates resting on elastic



59

E. Khaksar Shahmirzadi et al./ Journal of Simulation and Analysis of Novel Technologies in Mechanical Engineering 14 (2022) 0047~0059

foundation  under  passage  of
continuous  series of  moving
masses. Modares Mechanical
Engineering, 17(9), 225-236.

[81] Pirmoradian, M., Torkan, E., Zali, H.,
Hashemian, M., & Toghraie, D.
(2020). Statistical and parametric
instability analysis for delivery of
nanoparticles  through  embedded
DWCNT. Physica ~ A:  Statistical
Mechanics and Its Applications, 554,
123911.

[82] Pirmoradian, M., Torkan, E., &
Toghraie, D. (2020). Study on size-
dependent vibration and stability of
DWCNTs subjected to moving
nanoparticles and embedded on two-
parameter foundations. Mechanics of
Materials, 142, 103279.

[83] Pirmoradian, M., & Karimpour, H.
(2017). Parametric resonance and
jump analysis of a beam subjected to
periodic mass transition. Nonlinear
Dynamics, 89(3), 2141-2154.

[84] Shahmirzadi, E. K. (2017). Pro-
Tourism and Anti-Tourism
Community Groups at a World
Heritage Site in Turkey, Pamukkale.

[85] Shahmirzadi, E. K.
(2012). Community Based Tourism
(CBT) Planning and Possibilities: The
Case of Shahmirzad, Iran (Doctoral
dissertation, Eastern Mediterranean
University (EMU)).





