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Abstract

In this article, we look at the hidden side of the prevailed advantages, specifically the reliability and cost issues associated with
the implementation of 5G in healthcare. Healthcare is a safe industry and has a tolerance of margin of error to be zero to none.
Given that healthcare is essential for mankind, the introduction of new technology has to be reliable. Furthermore, without a
proper analysis of cost and funding, any decision of such investment will be bound to fail. In reliability, we have discussed how
5G interferes with the current proven successful healthcare practice, how 5G is susceptible to data theft and hacking and the
misappropriate use of medical data for ulterior motives. In cost, the upgrade requirements needed, how costs are derived from
one aspect to another and the funding to support the change are also discussed.
 
There are still many loopholes and questions left unanswered in this aspect, though it is believed to bring positive changes to the
healthcare industry, through our findings, we conclude that this technology is unready, and the aforementioned problems have to
be dealt with prior to introducing it to the society.

(JMIR Preprints 29/05/2024:62723)
DOI: https://doi.org/10.2196/preprints.62723

Preprint Settings

1) Would you like to publish your submitted manuscript as preprint?
Please make my preprint PDF available to anyone at any time (recommended).
Please make my preprint PDF available only to logged-in users; I understand that my title and abstract will remain visible to all users.
Only make the preprint title and abstract visible.
No, I do not wish to publish my submitted manuscript as a preprint.

2) If accepted for publication in a JMIR journal, would you like the PDF to be visible to the public?
Yes, please make my accepted manuscript PDF available to anyone at any time (Recommended). 
Yes, but please make my accepted manuscript PDF available only to logged-in users; I understand that the title and abstract will remain visible to all users (see Important note, above). I also understand that if I later pay to participate in <a href="https://jmir.zendesk.com/hc/en-us/articles/360008899632-What-is-the-PubMed-Now-ahead-of-print-option-when-I-pay-the-APF-" target="_blank">JMIR’s PubMed Now! service</a> service, my accepted manuscript PDF will automatically be made openly available.
Yes, but only make the title and abstract visible (see Important note, above). I understand that if I later pay to participate in  <a href="https://jmir.zendesk.com/hc/en-us/articles/360008899632-What-is-the-PubMed-Now-ahead-of-print-option-when-I-pay-the-APF-" target="_blank">JMIR’s PubMed Now! service</a> service, my accepted manuscript PDF will automatically be made openly available.

https://preprints.jmir.org/preprint/62723 [unpublished, non-peer-reviewed preprint]



JMIR Preprints Hu et al

Original Manuscript

https://preprints.jmir.org/preprint/62723 [unpublished, non-peer-reviewed preprint]



JMIR Preprints Hu et al

Literature-Based Research

Association between the 5G cost and reliability
in healthcare

First Name：Ruoxiao
Last Name：HU

Word count: *3057
                                            

                                                       
                                                                      

                                                               
                                                                              

Table of Content

Literature-Based Research..................................................................................................1

https://preprints.jmir.org/preprint/62723 [unpublished, non-peer-reviewed preprint]



JMIR Preprints Hu et al

Association between the 5G cost and reliability in healthcare............................................1

First Name：Ruoxiao...........................................................................................................1

Last Name：HU....................................................................................................................1

Word count: *3057.............................................................................................................1

...........................................................................................................................................1

...........................................................................................................................................1

...........................................................................................................................................1

...........................................................................................................................................1

...........................................................................................................................................1

1. Introduction...................................................................................................................5

2. Critical Evaluation...........................................................................................................5

 3. Literature Review...........................................................................................................6

3.1 Reliability Perspective ............................................................................................................6
3.1.1 Lack of consideration in mental and risk in infrastructure....................................................................6
 ........................................................................................................................................................................6
3.1.2 Insufficient empirical evidence on the privacy of 5G in healthcare......................................................7

3.2 Cost Perspective......................................................................................................................8
3.2.1 Systemic factors in the adoption of 5G mobile technology in healthcare.............................................8
3.2.2 Derivation of cost of 5G in healthcare...................................................................................................9

4. Conclusion......................................................................................................................9

References........................................................................................................................11

Abubakar, I., Din, J., Alhilali, M. & Lam, Y.H. 2017, ‘Interference and electromagnetic compatibility
challenges in 5G wireless network deployments’, Indonesian Journal of Electrical Engineering and
Computer Science, vol. 5, no. 3, p.612, viewed 30 August 2019, <https://pdfs.semanticscholar.org/
049a/03d1f685c323bbab4e95fefc2798c755ab9c.pdf>......................................................11

Aceto,  G.,  Persico,  V.  &  Pescapé,  A.  2018,  ‘The  role  of  information  and  communication
technologies in healthcare: taxonomies, perspectives, and challenges’,  Journal of Network and
Computer  Applications,  vol.  107,  pp.125-154,  viewed  31  August  2019,
<http://wpage.unina.it/valerio.persico/pubs/aceto2018jnca.pdf>...................................11

 ........................................................................................................................................11

‘Australian institute of health and welfare 2016’, Australia’s health 2016, Canberra, no. 15, cat. no.
AUS 199, pp.1-13, viewed 31 August 2019, <https://www.aihw.gov.au/getmedia/11ada76c-0572-
4d01-93f4-d96ac6008a95/ah16-4-1-social-determinants-health.pdf.aspx>.......................11

Andrews, J.G., Buzzi, S., Choi, W., Hanly, S.V., Lozano, A., Soong, A.C. & Zhang, J.C. 2014, 'What will
5G be?', IEEE Journal on selected areas in communications, vol. 32, no. 6, pp. 1065-1082, viewed 1
September 2019, doi: 10.1109/JSAC.2014.2328098...........................................................11

Anwar,  S.  & Prasad,  R.  2018,  'Framework for  future telemedicine planning and infrastructure
using 5G technology', Wireless Personal Communications, vol. 100, no. 1, pp.193-208, viewed 22
August 2019, <https://doi.org/10.1007/s11277-018-5622-8>...........................................11

https://preprints.jmir.org/preprint/62723 [unpublished, non-peer-reviewed preprint]



JMIR Preprints Hu et al

Chen, M., Yang, J., Hao, Y., Mao, S. & Hwang, K. 2017, ‘A 5G cognitive system for healthcare’, Big
Data  and  Cognitive  Computing,  vol.  1,  no.  1,  p.2,  viewed  27  August  2019,
<https://doi.org/10.3390/bdcc1010002>..........................................................................11

 ........................................................................................................................................11

‘Content of premarket submissions for management of cybersecurity in medical devices’, 2014,
U.S. Food and Drug Administration, the United States......................................................11

D’Arcy,  G.G.  2019,  'How  5G  could  bring  multiple  benefits  to  healthcare',  Health  Data
Management,  viewed 21  August  2019,  <http://ezproxy.lib.uts.edu.au/login?url=https://search-
proquest-com.ezproxy.lib.uts.edu.au/docview/2258976962?accountid=17095>..............11

Gross, G. 2019, ‘Why 5G technology will be a game-changer for healthcare’, ReadWrite, viewed 1
September  2019,  <https://readwrite.com/2019/04/16/why-5g-technology-will-be-a-game-
changer-for-healthcare/>..................................................................................................11

 ........................................................................................................................................11

Gunter, D.T. & Terry, P.N. 2005, ‘The emergence of national electronic health record architectures
in the United States and Australia:  models,  costs,  and questions’,  Journal of  Medical Internet
Research,  vol.  7,  no.  1,  viewed  23  August  2019,
<https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1550638/>.........................................12

 ........................................................................................................................................12

Jalali,  S.M.  &  Kaiser,  P.J.  2018,  ‘Cybersecurity  in  hospitals:  A  systematic,  organizational
perspective’,  Journal  of  Medical  Internet  Research,  vol.  20,  no.  5,  viewed 2  September  2019,
<https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5996174/>.........................................12

 ........................................................................................................................................12

 ........................................................................................................................................12

Latif, S., Qadir, J., Farooq, S. & Imran, A.M. 2017, ‘How 5G wireless (and concomitant......12

 technologies) will revolutionize healthcare?’,  Future Internet, vol. 9, no. 4, pp.1-10, viewed 23
August 2019, <https://arxiv.org/pdf/1708.08746.pdf>......................................................12

 ........................................................................................................................................12

Morgado,  A.,  Huq,  M.S.K.,  Mumtaz,  S.  &  Rodriguez,  J.  2018,  ‘A  survey  of  5G  technologies:
regulatory, standardization and industrial perspectives’,  Digital Communications and Networks,
vol.  4,  no.  2,  pp.87-97,  viewed  1  September  2019,
<https://reader.elsevier.com/reader/sd/pii/S2352864817302584?
token=ED89156ADD5C93299606D91F5C274F222A243BB4A4F248F2F52C5AD4F1ED3D9DE68CFE9
D4DEAEFCE1C7D93C9543CF3C2>......................................................................................12

Oughton, J.E. & Frias, Z. 2018, ‘The cost, coverage and rollout implications of 5G infrastructure in
Britain’,  Telecommunications  Policy,  vol.  42,  no.  8,  pp.636-652,  viewed  29  August  2019,
<https://doi.org/10.1016/j.telpol.2017.07.009>...............................................................12

 ........................................................................................................................................12

Schiano, S., Sherman, C. & McClean, C. 2018, ‘Engaging employees in health care data security’,
Harvard  Business  Review,  viewed  1  September  2019,  <https://hbr.org/2018/03/engaging-
employees-in-health-care-data-security>..........................................................................12

https://preprints.jmir.org/preprint/62723 [unpublished, non-peer-reviewed preprint]



JMIR Preprints Hu et al

Singh, K.R., Joshi, R. & Singhal, M. 2013, ‘Analysis of security threats and vulnerabilities in mobile
Ad Hoc network (MANET)’, International Journal of Computer Applications, vol. 68, no. 4, pp.25-
29,  viewed  23  August  2019,
<https://pdfs.semanticscholar.org/254b/72f58f46a8fe72957300092a4c409ec56403.pdf>.12

Soldani, D., Fadini, F., Rasanen, H., Duran, J., Niemela, T., Chandramouli, D., Hoglund, T., Doppler,
K., Himanen, T., Laiho, J. & Nanavaty, N. 2017, '5G mobile systems for healthcare', 2017 IEEE 85th
Vehicular  Technology  Conference  (VTC  Spring),  pp.  1-5,  viewed  1  September  2019,
<https://ieeexplore.ieee.org/stamp/stamp.jsp?tp=&arnumber=8108602>.......................12

Standing, S. & Standing, C. 2008, 'Mobile technology and healthcare: the adoption issues and
systemic problems',  International journal of electronic healthcare,  vol. 4, no. 3-4, pp. 221-235,
viewed 3 September 2019, doi: 10.1504/IJEH.2008.022661..............................................12

Ullah, H., Nair, G.N., Moore, A., Nugent, C., Muschamp, P. & Cuevas, M. 2019, ‘5G communication:
An  overview  of  vehicle-to-everything,  drones,  and  healthcare  use-cases’,  IEEE  Access,  vol.  7,
pp.37251-37268, viewed 23 August 2019, doi: 10.1109/ACCESS.2019.2905347.................12

Appendix..........................................................................................................................14

.........................................................................................................................................15

1. Introduction...................................................................................................................2

2. Critical Evaluation...........................................................................................................2

3. Literature Review...........................................................................................................3

3.1 Reliability Perspective............................................................................................................3
3.1.1 Lack of consideration in mental and risk in infrastructure....................................................................3
3.1.2 Insufficient empirical evidence on the privacy of 5G in healthcare......................................................4

3.2 Cost Perspective.....................................................................................................................5
3.2.1 Systemic factors in the adoption of 5G mobile technology in healthcare............................................5
3.2.2 Derivation of cost of 5G in healthcare...................................................................................................5

4. Conclusion......................................................................................................................6

References.........................................................................................................................8

Appendix..........................................................................................................................10

https://preprints.jmir.org/preprint/62723 [unpublished, non-peer-reviewed preprint]



JMIR Preprints Hu et al

1. Introduction
 
The  fifth-generation  (5G)  of  mobile  technology  will  be  a  major  step-up  in  the  wireless
communication industry and has given the impression to revolutionize society. 5G provides countless
possibilities in modifying/upgrading the way the world operates to date. One of the most important
industries which have supported mankind to survive and thrive in the healthcare industry.  5G is
catalysed to upgrade the current system within the healthcare industry due to its unique functional
features in terms of high speed, large connection, low latency, especially for artificial intelligence
medical, telemedicine and rapid first aid (Ullah et al. 2019). “5G will usher in an era of personalized,
self-directed healthcare, empowering patients with the ability to manage their health and medical
conditions better” (Gross, 2019).
 
In this article, we look at the hidden side of the prevailed advantages, specifically the reliability and
cost issues associated with the implementation of 5G in healthcare. Healthcare is a safe industry and
has a tolerance of margin of error to be zero to none. Given that healthcare is essential for mankind,
the introduction of new technology has to be reliable. Furthermore, without a proper analysis of cost
and funding, any decision of such investment will be bound to fail. In reliability, we have discussed
how 5G interferes with the current proven successful healthcare practice, how 5G is susceptible to
data theft and hacking and the misappropriate use of medical data for ulterior motives. In cost, the
upgrade requirements needed, how costs are derived from one aspect to another and the funding to
support the change are also discussed.
 
There are still many loopholes and questions left unanswered in this aspect, though it is believed to
bring  positive  changes  to  the  healthcare  industry,  through  our  findings,  we  conclude  that  this
technology is unready, and the aforementioned problems have to be dealt with prior to introducing it
to the society.

2. Critical Evaluation
 
Oughton and Frias (2018) explored the cost, coverage and launch impact of the UK 5G network by
inferring  4G  Long-Term Evolution (LTE)  and  LTE-Advanced  features  between 2020  and  2030.
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Oughton and Frias (2018) believe that by 2070, 90% of the British people will enjoy 5G networks.
Among them, rural areas will be the main beneficiaries, and each rural user can reach a network of
10 Mbps, which is equivalent to the current fixed broadband universal service obligation in the UK
(Oughton & Frias 2018). The cost of 5G-infrastructure intensification depends to a large extent on
the required throughput density, periodic interest rates and the price of the base station. Oughton and
Frias (2018) affirm that the fixed cost of network infrastructure delivery is very high, which was
influenced  by  economies  of  scale  and  population  density.  However,  they  proposed  a  way  to
overcome this problem by providing "open" neutral small cell deployments to users of all service
providers. Such shared infrastructure approach will encourage market entry by making the network
more accessible to critical masses, thereby reducing costs. In addition, Oughton and Frias (2018) in
the  article  defaulted  the  advantages  of  5G networks  technology,  which  is  low latency and high
reliability, but they did not display the supporting of reliability.
 
Comparing to Oughton’s and Frias's analysis of the cost of building infrastructure, Latif et al. (2017)
analyze the cost issue from an individual perspective. Latif et al.  (2017) believe that the current
medical system has many challenges, such as high-quality medical services with high medical costs.
Nonetheless, the Internet of Things (LoT) based on 5G technologies has the potential to enrich the
user  experiences,  reduce  medical  costs  and reduce  the  medical  gap between rural  and urban in
developed and developing countries (Latif et al. 2017). Contrary to the article of Oughton and Frias,
and Latif et al. expressed concerns about the reliability of 5G technology, while suggesting that there
should be optimizations in methodology of technology, such as advanced MIMO and beamforming
capability optimization issues (Latif et al. 2017). Although the two articles explained the cost will be
reduced from different perspectives, there are some loopholes in their opinions and some omissions
in some specific situations. Therefore, this article will analyse from the perspective of cost increase.
In addition, Latif et.al (2017) rigorously analysed the unreliability of 5G technology. For this reason,
this article provides some arguments to support the unreliability of 5G technology.

3. Literature Review

3.1 Reliability Perspective 

3.1.1 Lack of consideration in mental and risk in infrastructure

 

5G networks are like a wider road, providing a path for the Internet, big data, artificial intelligence,
and other technologies. Compared to 4G, 5G far exceeds the user experience rate by 10 times, only
1-millisecond transmission delay, 10 times the connection number density and other performances
(Soldani et al. 2017, pp.1-5). These performances make the industry looking forward to introducing
Wireless Tele Surgery into medical treatment. 4G networks neither carry out medical live broadcast,
the transmission speed nor stable, the visual field definition is not enough, in contrast, in the 5G
environment,  the small  bleeding point  can be achieved,  thus,  the convenience and safety of the
operation can be greatly improved (Soldani et al. 2017,pp.1-5).
 
The developments of medical technology and the improvement of people's living standards have
made  many  people  become healthier.  Yet,  due  to  the  uneven  distribution  of  medical  resources,
especially in developing countries or rural  areas,  there are still  large design flaws. To solve this
problem, a teleconferencing system based on video conferencing and Wireless Tele Surgery were
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deployed to break the limitations of medical resources in terms of time and space (Soldani et al.
2017, pp. 1-5). By outsourcing the medical resources of large hospitals to rural and remote hospitals,
high-quality medical resources can be shared in this way, not only achieving higher rescue rates, but
also improving the utilization of medical resources. The telemedicine system based on 5G networks
can alleviate the physical illness of urban and rural patients to a certain extent, but whether this
system reliable  or  not?  The  answer  may  be  fuzzy;  Chen  et  al.  (2017)  believe  that  this  remote
treatment system lack of consideration that patients struggle with mental illness. Although Chen et al.
proposed a solution to this problem by constructing a 5G-perception system, which allows doctors to
capture the patient's emotions, this method also has a problem that cannot be ignored, that is, it is
highly dependent on 5G infrastructure (Chen et al. 2017, p.2).
 
 
Abubakar  et  al.  (2017,  p.612)  unveiled  the  veil  of  5G  wireless  networking  technologies.  The
operation of 5G wireless networks is based on electronic devices, electromagnetic devices and other
systems. It has a high-speed data connection and can be used as a network transceiver station for the
Internet  of  Things  (IoT).  However,  the  imbalance  of  electromagnetic  interference  and
electromagnetic  compatibility  in  5G wireless  networks  can  easily  lead  to  electromagnetic  pulse
effects, which can cause signal interference problems. Taking medical equipment as an example,
hospital MRI scanners, security analysis, and data processing, and even personal medical care such
as pacemakers will suffer unexpected signal chaos, which generates increasing physical risk that
patients have to face (Abubakar et al. 2017, p.612).
 

3.1.2 Insufficient empirical evidence on the privacy of 5G in healthcare

 
Since  5G  technology  offers  an  excellent  opportunity  for  Information  and  Communication
Technology (ICT) to be more efficient and effective, ICT will be widely used in the healthcare field,
such as mobile health, personalized health, and smart health (Aceto et al. 2018). Reflected by the
essentialness  of  ICT  in  the  healthcare  industry,  the  core  requirement  is  responsiveness  of  5G
technology, whereas a huge number of sensors and medical devices are incapable to handle complex
packet encryption (‘Content of premarket submissions for management of cybersecurity in medical
devices’  2014).  Therefore,  5G  technology  is  more  susceptible  to  vulnerabilities  in  big  data
environments.  Apart  from deficiency of small  devices,  5G collects  more extensive and sensitive
information than 4G because using 5G usage in the healthcare industry extends network security to
personal  security  because  personal  security  will  be  extended  from  network  security  when  5G
technology is applied to healthcare industry. In other words, 5G technology can make it easier to
'manipulate' people's lives and health (Singh et al. 2013). For example, the high bandwidth and low
latency of 5G enables sensors to improve the information transmission between patients and health
professionals through uninterrupted communication services (Latif et al. 2017). Thus, this also drives
more hackers to seek illegal benefits, so that the possibility of attack is greater. Accordingly, when
5G get wide coverage for Internet device within the healthcare industry, it is more likely for hackers
to seek illegal profits by attacking the database to attain enormous information. This information
comprises medical fraud personal data. Therefore, the motivation for this study is not sufficient to
study the privacy of 5G applications in the medical industry.
 
Tensions between institutions and patients may hinder the development of the healthcare industry
(Gunter & Terry 2005). Improper use of patient information and hacking the database are the two
main  causes  of  tensions.  Tensions  between  regulators  and  healthcare  organizations  are  often
concurrently with tensions between doctors and patients when health care providers fail to protect
private information. One of the main reasons for data loss has been that healthcare organization have
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inappropriately used patient information to link healthcare organizations to business health plans, and
increasingly use the vast amounts of medical data they collect to conduct research, making them a
new profitable product, and even some commercial companies conduct business based on this data
(Schiano et al. 2018). Another factor that causes tension is the hacker's attack, which only considers
the hacker's attack on the database, while lacks the consideration that the malicious entity can easily
destroy or control the communication between the sensor and the medical device under the open 5G
communication network (Schiano et al. 2018). To be more precise, hackers can manipulate sensors
and medical devices in three different ways. The first intentionally delays data transmission, which
causes the 5G network to become unstable and difficult to control (Morgado et al. 2018). Meanwhile,
it is misleading to access to data, as well as misleading smart medical devices or doctors to make
false judgments by changing the intention of the signal (Morgado et al.  2018). Furthermore, the
current  low-security  precautions  in  the  healthcare  industry,  because  the  fact  that  the  high-end
complexity of 5G usage in healthcare, in addition, most 5G networks are public which means that
everyone can access and read the data (Jalali & Kaiser 2018). 
Therefore, it is relatively easy to fully control devices and database treatment. For instance, remote
control during the patient's treatment triggers the built-in automatic stop mechanism, which causes
the data transmission service to terminate and cannot continue treatment (Schiano et al. 2018).

3.2 Cost Perspective

3.2.1 Systemic factors in the adoption of 5G mobile technology in healthcare

Prior to implementing 5G technology into the healthcare industry, the 5G infrastructure backbone has
to  be  materialised  around  society.  For  this  to  be  possible,  Latif  et  al.  (2017)  mentioned  that
involvement of several other technologies such as Device-to-Device communications,  Internet of
Things, Massive Multiple Input-Multiple-Output, millimetre wave communications, and full-duplex
transmissions are required to provide coverage throughout the area. This is significant because many
of these translates to having the need to modify the current telecommunication infrastructure, and it
requires an enormous amount of money, resulting cost to be the biggest issue for bringing 5G into
light (Latif et al. 2017).
 
5G requires data rates to increase by roughly 1000 times than 4G to meet the increasing demands. To
achieve these rates the cost per link should not increase. To achieve this, Joules per bit and cost per
bit will need to fall by at least 100 times. Similarly small cells used in 5G should be 10-100 times
more cost-efficient than macro-cells (Andrews et al. 2014)Ideally the cost of smaller base stations
should be cheaper than Wi-Fi nodes etc, but the cost of maintaining backhaul, the large monthly
rental site fees for base station, obtaining permits for base stations are a major disadvantage. In this
sense, Wi-Fi access points and femtocells are a much more cost-effective option than 5G (Andrews
et al. 2014).  Using 5G huge amount of sensor data is handled with the help of Artificial intelligence
and big data analytics and IoT. According to a report by McKinsey & Company advantages of IoT in
healthcare  will  reduce  costs  by  about  170  billion  USD -1.6  Trillion  by  the  year  2025.  On  the
contrary, (Standing and Standing 2018) refers to the healthcare industry as ‘conservative’. In the field
of medicine, the time gap between an action and its consequence is huge.  The results of the steps
taken today might not be evident until months.  A system that favours cost-effectiveness generally
tends to support short term reductions only, but their long-term benefits are not known. Hence, the
conservative healthcare system will take time to adopt new methods. 
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3.2.2 Derivation of cost of 5G in healthcare

 
Revolutionising the healthcare industry with 5G gives rise to several other cost issues. Latif et al.
(2017) specifically expressed that a 5G integrated healthcare system will require an additional cost of
time and human capital resources (Latif et al.  2017). This is correlates with Anwar and Prasad’s
findings where they gave an example of people from the technical and medical background has
different  knowledge and work behaviours  (Anwar  & Prasad  2018).  Which is  significant  as  this
creates  unnecessary  friction  between solving  a  medical  problem and adaptation  of  technologies,
resulting in an inefficient use of human resources on the field. Besides human resources, the need for
an upgrade in the existing medical equipment to be 5G compatible will render it useless, this not only
increases the capital expenditure cost, but it also requires time and human labour resources by the
providers (Gross 2019). 

The question that arises is  that  who is  going to pay for this  transition from the old to  the new
infrastructure.  According  to  (Standing  and  Standing  2018) if  the  stakeholders  (government  /
insurance agency) agree to bear the cost of the shift then only the mobile healthcare will be able to
achieve its objectives. The other two stakeholders being the patients (who avail the service) and the
doctors (who drive the cost). All three stakeholders’ viewpoints need to be taken into account means
administrative or cost advantages and quality of care to patients both aspects need to be emphasized
on. It is also crucial to understand that the lack of transparency in the healthcare industry is leading
to the lack of interest from the private sector to invest in the healthcare industry Anwar and Prasad
says (Anwar & Prasad 2018). Hence, D’Arcy (2019) foresees the increase in costs from every aspect
to be borne by the end customers, in this case, as patients’ medical expenses (D’Arcy 2019).

Up until now, 5G may seem to only bring about an increase in costs for healthcare and that may not
necessarily be the case because according to D’Arcy (2019), he quoted a study by Market Research
Future has reported that the telemedicine market is expected to grow with a growth rate of about 16
percent  in  the  next  five  years  starting  from 2017.  This  tells  us  that  it  will  reduce  the  costs  of
healthcare because he mentioned that doctors predicted a reduction in hospital costs by up to 16
percent  in  the  years  to  come  (D’Arcy  2019).  This  shows  that  an  increase  in  cost  from  the
implementation of 5G in healthcare to be a short-term problem. One way to further mitigate such
problem is to encourage the widespread use of the next-generation healthcare,  where Latif et  al.
(2017) proposed to have new policies that would promote incentives for such services, and it  is
believed that this policy should be self-sufficient where it will be able to fund its finances and even
promote future up-gradation (Latif et al. 2017).
  

4. Conclusion
 
In this article we discussed the potential pitfalls of implementation of 5G in the healthcare industry.
We  categorised  our  findings  into  two  main  problems,  reliability  and  cost.  In  the  first  half  of
reliability,  we  explored  the  actual  reliability  of  5G  in  healthcare.  Although  by  outsourcing
telemedicine can alleviate the physical illness of urban and rural patients to a certain degree, this
method neglects patients suffering mental illnesses and may bring controversy in the future. On top
of that, many current medical devices operate electrically, and 5G’s technology is based on electronic
devices  which  emits  electromagnetic  waves,  which  poses  an  imbalance  of  electromagnetic
interference between each other. The second part discusses the potential misuse and vulnerability of
medical big data associated with 5G. 5G has a high bandwidth and low latency attribute to improve
information transmission between patients and health professionals. This is a double-edged sword as
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it also an opportunity for hackers to tamper with the data transferred for ulterior motives. Ultimately
this  has  caused an uproar  between institutions  and patients and may hinder  the development  of
healthcare industry.
 
Cost is another existing problem that we have discussed. In order to upgrade the current healthcare
facility,  the  need  to  upgrade  from  the  current  mobile  infrastructure  to  the  5G  infrastructure  is
mandatory. The upgrade involves many sub-components to be installed and the cost of maintaining
it,  exceeds  the  cost  of  current  Wi-Fi  node  technology,  causing  an  unattractive  technological
evolvement.

Besides that, the indirect cost of 5G in healthcare comes from the lack of adaptability of people
within the medical field. This is because the people in the technical field is responsible for setting up
the  whole  infrastructure,  however  the  people  from the  medical  field  remains  unfamiliar  to  the
complexity of  change in  the  medical  devices.  On top of  that,  the  successful  change of  medical
devices will result the current medical devices to be obsolete. The lack of funding support to finance
such changes will cause a ripple effect towards the end consumers. As long as the source of funds is
left unanswered, it is probable to foresee the patients (end consumers) to bear it as a form of increase
in the medical expenses.
 
Through our findings, we are confident to conclude even with the great benefits of 5G in healthcare
will  bring  upon,  there  are  still  many  challenges  to  be  attended  to.  Until  that  happens,  the
implementation of 5G in healthcare shall be put on a halt as it is a conservative industry in society.
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