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Abstract

The aim of this paper is to mitigating cloud technology issues by using the
backward analysis regression model. However, we used the backward
analysis regression techniques to select the cloud issues for enhancing
healthcare management environments. In the fact, all the cloud computing
technology issues are high. The trust of cloud computing is highest issue,
managing cost is lowest. Besides, this study gives anovel model and techni-
ques for mitigating cloud issues in health care organizations by using the
backward regression model. This study concerns improving performance of
healthcare management for a cloud-based management. After then we
suggest the twenty cloud solutions and methods to reduce critical cloud
issues in cloud healthcare management. In the future work, we need to an
expert system for helping the doctors and managers to improve their system.
Furthermore, we suggested applying cloud computing practices with real
world Palestinian healthcare organizations and verifying the effectiveness of
the artificial intelligence techniques on a project. It is possible to hybridize
the artificial intelligence approach with other techniques to improve the
models and their system. A successful cloud computing management will
greatly improve the probability of cloud computing success in healthcare
organizations.

Keywords: Cloud Computing, Cloud Technology Issues, Mitigation Techni-
ques, Backward Analysis Regression, Healthcare Organizations
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Mitigar los problemas de la tecnologia de la nube mediante el uso
del Modelo de regresion de analisis hacia atras

Resumen

El objetivo de este documento es mitigar los problemas de la tecnologia de la
nube mediante el uso del modelo de regresion de analisis hacia atras. Sin embar-
go, utilizamos las técnicas de regresion de analisis hacia atras para seleccionar
los problemas de la nube para mejorar los entornos de administracion de la
atencion médica. En el hecho, todos los problemas de tecnologia de computa-
cion en la nube son altos. La confianza de la computacion en la nube es el
problema mas alto, el costo de administracion es el mas bajo. Ademas, este
estudio proporciona un modelo y técnicas novedosas para mitigar los problemas
de la nube en las organizaciones de atenciéon médica mediante el uso del modelo
de regresion hacia atras. Este estudio se refiere a mejorar el rendimiento de la
gestion de la asistencia sanitaria para una gestion basada en la nube. Después de
eso, sugerimos las veinte soluciones y métodos en la nube para reducir los
problemas criticos de la nube en la gestion de la salud en la nube. En el trabajo
futuro, necesitamos un sistema experto para ayudar a los médicos y gerentes a
mejorar su sistema. Ademas, sugerimos aplicar practicas de computacion en la
nube con organizaciones de salud palestinas del mundo real y verificar la efecti-
vidad de las técnicas de inteligencia artificial en un proyecto. Es posible hibri-
dar el enfoque de inteligencia artificial con otras técnicas para mejorar los
modelos y su sistema. Una gestion exitosa de la computacion en la nube mejora-
r4 en gran medida la probabilidad de éxito de la computacién en la nube en las
organizaciones de salud.

Palabras clave: Computacion en la nube, Cuestiones de tecnologia de la nube,
Técnicas de mitigacidén, Regresion hacia atras del analisis, Organizaciones de
atencion médica
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1 Introduction

Today, organizations around the world are realizing the significance and effecti-
veness of cloud computing to enhance their data management, processing
power and storage capabilities. Healthcare management would have failed if
mobile cloud computing technologies did not emerge. The explosions of
android mobile computing technologies and applications have given a new rape
of hope t the healthcare sector. This has been the major source of improvement
and effectiveness in the field of healthcare management (Jansen & Grance
2011). It refers to a rising concept in which all the elements required for com-
puting will be provided through the global network. There are several studies
that explain how cloud computing architecture can be integrated with several
application servers and domains. The service types classified in three groups
consist mainly of a shared service for transportation support, shared services for
operating environment, and shared intelligence base for computations and
programming support (Cisco 2012). In fact, clouds system is a rising concept
where the resources required for computing are provided through the internet.
Mobility cloud storage offers three important services for managing electronic
healthcare information systems. These are made up of virtual links in between
the administration stage, the health record management and the image viewing
support. The role of mobile cloud computing has been highly significant in
improving healthcare management (Cisco, 2012; Huth & Cebula, 2011). In
fact, clouds-system consists of few sections or section namely a service
application-section, a data-store section, and the system-connectivity section.
Those sections or blocs individually provide users worldwide with specific
services and plays also particular roles (Kaur & Singh, 2013). Furthermore,
cloud system forcedly inherit the traditional managements in various types and
levels of human communities’ services (Khosravani et al. 2013). However, this
new servicing method online is appreciated differently by its users around the
world (Jansen & Grance 2011b).

Cloud computing in healthcare has given vast opportunities for improving the
processes through light weight and portable mobile computing technologies
(Mechael & Searle 2010). The flexibility and cost effectiveness are also the key
attributes of cloud computing. For managing the data and task complexities,
cloud computing has given a set of operational functions and usage instructions
for organization’s assistance. Today, large organizations are able to manage
their heavy data and day-to-functions with the help of cloud computing (Jansen
& Grance 2011b; Cole-Lewis & Kershaw 2011).
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The ubiquitous communications and low-cost portable wireless devices have
increased the demand for utilizing a cloud for processing data, which in turn drove
several IT companies to consider wireless cloud computing as one of the future
gold mines (Akshaya & Purusothaman 2016). Given the growing rate of business
shifting their activities on clouds based, a system architecture that can process
such huge scaling information on mobile terminal is becoming reality boosted up
by the improvement achievements made in wireless communications and
enabling then the availability of virtual machines for portable (mobile) devices
(Ahuja et al. 2012). This is called “wireless cloud” or “mobile cloud” that is depic-
ted in Figure 3 below. Numerous wireless cloud-based applications have been
developed such as education (distance learning) (Aruna et al. 2013), healthcare
(medical diagnoses and surgical operations) (Naser & Haddad 2016), and multi-
media (seminars and conferences) (Back & Laitinen, Teija; Sere 1995). However,
we also identified critical cloud issues for cloud mobility and API Management
(CMAM), cloud organization process management (COPM), knowledge adminis-
tration of cloud systems (KACS), and cloud operation and environment manage-
ment (COEM).

2 Empirical Strategy (Methods)

Quantitative techniques are based on statistical methods that deal with accurate
measurement about risk or lead to quantitative inputs that help to form a regres-
sion model to understand how software project risk factors influence project
success (Elzamly & Hussin 2015b). The most common classification algorithms
are algorithm of decision trees, Naive Bayes, neural network, support vector
machine, etc (Lin et al. 2016). Therefore, a qualitative content analysis is used to
analyze literature on cloud computing issues to emphasize its implications from a
personal health information perspective (Mxoli et al. 2014). It is difficult for the
common prediction methods, such as partial least squares, neural network and
support vector machine, to obtain favorably accurate prediction on above-

mentioned indicators (Lu et al. 2016). However, many prediction and optimiza-
tion strategies are used in this case such as simple Heuristics with thresholds,
Neural Networks, Linear regression, Artificial Intelligence algorithms like ant
colony, game theory(Sri & Balaji 2017). We will use the backward regression
analysis techniques to predict cloud issues. Clearly, a linear regression model
estimates, statistical techniques is used to investigate the coefficients of the linear
equation, involving one or more independent variables that best predict the value
of the dependent variable and we can model the relationship of these variables.
Backward selection procedure starts with all independent variables in the regres-
sion, then removes the one with the smallest t statistic, provided that its p value is
at least 0.10; the process continues until no more variables are removed; Again,
the criterion can be adjusted (Flom & Cassell, 2007).
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2.1 Data Collection

Data collection method was achieved using a structured questionnaire for
mitigating cloud computing technology issues for improving healthcare mana-
gement in the analyzed health organizations in Palestine. Besides, the method
of sample selection which refers to distribution of personal regular sampling
was used. This procedure is appropriate when members of cloud manager,
developers are difficult to locate. The 192 IT managers and developers partici-
pated in this case study. Twenty five cloud computing technology issue factors
and twenty mitigation technique factors were presented to respondents. The
targeted data for this study was untaken from various cloud managers and
developers in various health organizations in Palestine. Two data collection
processes were conducted during the study. The first is a pilot study to validate
the instrument that is to be developed during the study, and secondly a mass
survey on a target group with the final survey instrument. A questionnaire is a
data collection method that a respondent completes in written format. Ques-
tionnaire surveys are an important part of cloud computing technology. The
use of questionnaires is even popular in healthcare organizations to collect
developers’ and cloud managers’ opinions of improving healthcare manage-
ment. According to the types of questions in the questionnaires can be roughly
classified into closed-ended questions. Accordingly, the answers to these ques-
tions constitute closed questionnaire data.

3 Results and Discussion
3.1 Classification of Cloud Computing issues for Healthcare Management

Table 1 Classification of Cloud Computing issues for Healthcare Management
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ulti-tenancy 12 | 4.59 514 91.77083

pJ Availability 11 4.61 488 92.29167
3 Privacy 9 4.63 507 92.5
4 Managing sccure E-health application 23 4.46 .540

programming interfaces APls 89.16667
5 Quality of the service QoS 2 4.72 460 94.47917
6 Usability and user experience 19 4.54 .520 90.72917
i Trust 1 4.73 468 94.58333
8 Increasing coordination for M-health 5 4.66 528

standardization 93.125
9 Quality patient’s care 10 |(4.62 487 92,39583
10 | Regulatory compliance 7 4.64 493 92.70833
11 Education and awarencss 15 4.56 566 91.25
TZ | Managing Data storage 6 4.64 513 92.8125
13| Managing Data integnty 3 4.69 .508 93.75
14| Managing Data protection 21 4.52 .501 90.41667
I5 | Data migration 4 4.69 497 93.75
I6 | Encryption 22 | 449 512 89.79167
17 Consistent access to healthcare 8 4.64 493

information 92.70833
I8 | Pervasive lifestyle incentive 20 |4.53 521

management 90.625
1Y | Latency challenges 24 | 4.46 510 89.16667
20 | Managing traffic delay & network 13 | 4.58 495

congestions 91.5625
21 Intelligent emergency management 14 4.58 .506

system 91.5625
22 | Location tracking and remofc 18 | 4.55 519

monitoring 91.04167
23 Management of E-health infrastructure 17 4.56 .529 91.14583
24| Managing cost 25 | 441 492 88.125
25 Emphasizing greater interoperability 16 4.56 518 91.25

Tablel illustrates all respondents for developer and managers about
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Cloud Computing Technology Issues for Improving Healthcare Management in
Palestinian Health Organizations. In the fact, all the cloud computing technology
issues are high. The trust of cloud computing is highest issue, Managing cost is
lowest.  Aggregating the responses resulted in the following ranking of the
importance of the listed cloud issues: cloud issue 7, cloud issue 5, cloud issue
13, cloud issue 15, cloud issue 8, cloud issue 12, cloud issue 10, cloud issue 17,
cloud issue 3, cloud issue 9, cloud issue 2, cloud issue 1, cloud issue 20, cloud
issue 21, cloud issue 11, cloud issue 25, cloud issue 23, cloud issue 22, cloud
issue 6, cloud issue 18, cloud issue 14, cloud issue 16, cloud issue 4, cloud issue
19, and cloud issue 24.

2.1 Classification of methods and solutions mitigation technique Factors for
Healthcare Management

Table 2 Classification of methods and solutions mitigation techniques for
Healthcare Management

[ No [ Mitigation technique Factors Rank Mean Std. %
Deviati

1. ] Virtuahzation Needs. 12 4.739583 0.474365 | 94.79167
2. | Storage Needs. 3 4.916667 0.295398 | 98.33333
3. | Data Backup and Restore. 16 4.625 0.496058 92.5
4. | Encryption Algorithms. 4 4.895833 | 0.306275 | 97.91667
3. | User’s Services Kequesting Mode. p) 4.927083 0.260679 | 98.54167
6. | A Broad Network Access and

Resource Pooling. 4.859375 0.348543 | 97.1875

Release Fastness. 1 4.958333 0.200349 | 99.16667
¥ | Selt-Adjusted Services System. k) 4.875 0.331584 97.5

. | Service Subscniption Startup Cost. 1Y 4.34375 0.476201 86.875

10.| Better  Avalabiity and  High 8

Plexibility 4.83333 3 | 0387411 | 96.66667
T1.] Open Services for Multiusers. 7 4.859375 0.348543 97.1875
12, | Cloud Service Kesponsibility Limuts 10 4.770833 0.445552 | 95.41667
T3.| Regulatory and Policy Upgrade 15 4.651042 | 0.477887 | 93.02083
14.] Optimized Cloud Computing <0 4.328125 0.470758 | B86.5625
15. | Cloud Services Desktop Application. 14 4.6875 0.464724 93.75
16. | Data Frotection. Y 4.833333 | 0.387411 | 96.66667
17, | Incident Management. 13 4.734375 0.44282 94.6875
18, | Orgamization’s Obligations 1n Cloud 18

Computing 4.494792 | 0.511618 | 89.89583
19| Integnity and Data Integnty 11 4.744792 0.437118 | 94.89583

20.] Clouds Management Requirements”
Supply 4.609375 | 0489166 | 92.1875
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Table 2 shows all respondents for developer and managers about methods and
solutions for mitigating cloud computing technology issues in healthcare origina-
tions. In the fact, all the methods and solutions are used most of the time. Aggre-
gating the responses resulted in the following ranking of the methods and
solutions mitigation technique listed: Mitigation technique 7, Mitigation technique
5, Mitigation technique 2, Mitigation technique 4, Mitigation technique 8, Mitiga-
tion technique 6, Mitigation technique 11, Mitigation technique 10, Mitigation
technique 19, Mitigation technique 1, Mitigation technique 17, Mitigation techni-
que 15, Mitigation technique 13, Mitigation technique 3, Mitigation technique 20,
Mitigation technique 18, Mitigation technique 9, and Mitigation technique 14 .

22 Backward Analaysis Regression Model
2.2.1 Cloud Issue 1: Issue of “Multiple users or Tenants (Multi- tenancy)”

compared to 20 methods and solutions mitigation technique.

Table 3 Illustrates the Coefficients and Distributed T

Coefficients?
Unstandardized Standardized
Coefficients Coefficients
Model B Std. Error Beta t Sig.

16 (Constant) 5.467 935 5.844 .000
m1 A79 .077 165 2.320 .021
m2 -.331 125 -.190 -2.644 .009
m3 185 .074 178 2.507 .013
m4 -.334 15 -.199 -2.903 .004
m19 143 .082 122 1.755 .081

a. Dependent Variable: q1

Table 3 show that the significant value is less than the assumed value
at thea = 0.05 level of significance, so methods and solutions mitiga-
tion techniques 1, 2, 3, and 4 have an impact on the cloud issue of *
Multiple users or Tenants” by using a backward regression algorithm.
Additionally, a multiple correlation value is 0.364, and the value of R2
is 0.132.
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This is interpreted as a percentage of 13.2 % from the dependent variable of cloud
issue 1. We not reported any method and solution mitigation technique that has
not a relation (no significant). However, that model is goodness can be used to
predict an issue of “Multiple users or Tenants” (the dependent variable) from
independent variables such as methods 1: “Virtualization Needs”, 2: “Storage
Needs”, 3: “Data Backup and Restore”, and 4: “Encryption Algorithms”.

2.2.2  Cloud Issue 2: Issue of “Service Reliability” compared to 20 methods
and solutions mitigation technique.

Table 4 Illustrates the Coefficients and Distributed T

Coefficients®
Unstandardized Standardized
Coefficients Coefficients
Model B Std. Error Beta t Sig.

18 (Constant) 3.400 163 4.459 .000
m3 287 067 291 4.301 .000
mé -.241 108 -151 -2.237 .026
m11 220 .095 157 2.320 021

a. Dependent Variable: q2

Table 4 show that the significant value is less than the assumed value
at thea = 0.05 level of significance, so methods and solutions mitiga-
tion techniques 3, 4, and 11 have an impact on the Issue of * Service
Reliability” by using a backward regression algorithm. Additionally, a
multiple correlation value is 0.377, and the value of R2 is 0.142. This
is interpreted as a percentage of 14.2 % from the dependent variable of
cloud issue 2. We not reported any method and solution mitigation
technique that has not a relation (no significant). However, that model
is goodness can be used to predict an issue of “Service Reliability”
(the dependent variable) from independent variables such as methods
3: “Data Backup Needs and Restore”, 4: “Encryption Algorithms”, and
11: “Open Services for Multiusers”.

2.2.3 Cloud Issue 3: Issue of “Privacy” compared to 20 methods and
solutions mitigation technique.

Table 5 Illustrates the Coefficients and Distributed T
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Unstandardized Standardized
Coefficients Coefficients

Model B Std. Error Beta t Sig.

17 (Constant) 2.707 .890 3.043 .003
m3 .247 .072 .242 3.453 .001
m4 -.209 .113 -.127 -1.856 .065
m11 .228 .101 .157 2.265 .025
m20 .150 .074 .145 2.032 .044

a. Dependent Variable: q3

Table 5 show that the significant value is less than the assumed value at thea = 0.05
level of significance, so methods and solutions mitigation techniques 3, 11, and 20
have an impact on the Issue of “ Privacy” by using the backward regression algori-
thm . Additionally, a multiple correlation value is 0.442, and the value of R2 is
0.195. This is interpreted as a percentage of 19.5 % from the dependent variable of
issue 3. We not reported any method and solution mitigation technique that has not
a relation (no significant). However, that model is goodness can be used to predict
an issue of “Privacy” (the dependent variable) from independent variables such as
method 3: “Data Backup Needs and Store”, 11: “Open Services for Multiusers” ,
and 20: “Clouds Management Requirements’ Supply .

2.24 Cloud Issue 4: Issue of “Managing Secure E-Health Applications Progra-
mming Interfaces (APIs)” compared to 20 methods and solutions mitigation techni-

que.

Table 6 Illustrates the coefficients and distributed T
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Coefficients?
Unstandardized Standardized
Coefficients Coefficients
Model B Std. Emor Beta t Sig.

17 (Constant) 2.797 938 2.980 .003
m1 281 077 247 3.634 .000
mé4 -.300 120 -170 -2.500 013
m11 239 105 154 2.264 025
m18 142 072 135 1.964 .051

a. Dependent Variable: q4

Table 6 show that the significant value is less than the assumed value at the a =
0.05 level of significance, so methods and solutions mitigation techniques 1, 4,
and 11 have an impact on the cloud issue of “Managing Secure E-Health Appli-
cations Programming Interfaces (APIs)” by using a backward regression algori-
thm. Additionally, a multiple correlation value is 0.444, and the value of R2 is
0.141. This is interpreted as a percentage of 14.1 % from the dependent variable
of cloud issue 4. We not reported any method and solution mitigation technique
that has not a relation (no significant). However, that model is goodness can be
used to predict an issue of “Managing Secure E-Health Applications Program-
ming Interfaces (APIs)” (the dependent variable) from independent variables
such as method 1: “Virtualization Needs”, 4: “Encryption Algorithms” and 11:
“Open Services for Multiusers”
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.Table 6 show that the significant value is less than the assumed value at the o =
0.05 level of significance, so methods and solutions mitigation techniques 1, 4,
and 11 have an impact on the cloud issue of “Managing Secure E-Health Appli-
cations Programming Interfaces (APIs)” by using a backward regression algori-
thm. Additionally, a multiple correlation value is 0.444, and the value of R2 is
0.141. This is interpreted as a percentage of 14.1 % from the dependent variable
of cloud issue 4. We not reported any method and solution mitigation technique
that has not a relation (no significant). However, that model is goodness can be
used to predict an issue of “Managing Secure E-Health Applications Program-
ming Interfaces (APIs)” (the dependent variable) from independent variables
such as method 1: “Virtualization Needs”, 4: “Encryption Algorithms” and 11:
“Open Services for Multiusers”

2.2.5 Cloud Issue 5: Issue of “Services Quality” compared to 20 methods and
solutions mitigation technique.

Table 7 Illustrates the Coefficients and Distributed T

Coefficients®
Unstandardized Standardized
Coefficients Coefficients
Moade| B Std. Error Beta t Sig.
17 {Constant) 3.428 513 6.686 .000
m1 279 .064 .288 4.377 .000
m3 263 .061 284 4.299 .000
m1i4 -.153 .063 - 157 -2.436 016
m18 -.130 .058 -.144 -2.224 027

8. Dependent Variable: g5

Table 7 show that the significant value is less than the assumed value at thea =
0.05 level of significance, so methods and solutions mitigation techniques 1, 3,
14 and 18 have an impact on the Issue of “Services Quality” by using the
backward regression algorithm. Additionally, a multiple correlation value is
0.477, and the value of R2 is 0.227. This is interpreted as a percentage of 22.7%
from the dependent variable of issue 5. We not reported any methods and
solutions mitigation techniques that have not a relation (no significant). However,
that model is goodness can be used to predict an issue of “Services Quality” (the
dependent variable) from independent variables such as method 1: “Virtualiza-
tion Needs”, 3: “Data Backup Needs”, 14: “Optimized Cloud Computing” , and
18: “Organization’s Obligations in Cloud Computing”.
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2.2.6 Cloud Issue 6: Issue of “Usability and User Experience” compared to 20
methods and solutions mitigation technique.

Table 8 Illustrates the Coefficients and Distributed T

Coefficients®
Unstandardized Standardized
Coefficients Coefficients
Model B Std. Error Beta t Sig.

14 {Constant) 6.351 1.089 5.833 .000
m1 .185 .074 .169 2.499 .013
m2 -.205 A1 -.168 -2.440 .016
m3 209 .070 .285 4.261 .000
m4 -.398 .10 -.234 -3.620 .000
m8 - 176 .102 -112 -1.726 .086
m15 -132 073 =117 -1.797 .074
m16 .165 .089 123 1.866 .064

8. Dependent Variable: g

Table 8 show that the significant value is less than the assumed value at thea =
0.05 level of significance, so methods and solutions mitigation techniques 1, 2, 3
and 4 have an impact on the Issue of “Usability and User Experience” by using a
backward regression algorithm. Additionally, a multiple correlation value is 0.493,
and the value of R2 is 0.243. This is interpreted as a percentage of 24.3 % from the
dependent variable of cloud issue 6. We haven't reported any method and solution
mitigation technique that has not a relation (no significant). However, that model
is goodness can be used to predict the cloud issue of “Usability and User Experien-
ce” (the dependent variable) from independent variables such as method 1: “Vir-
tualization Needs”, 2: “Storage Needs”, 3: “Data Backup and Restore”, and 4:
“Encryption Algorithm”.

2.2.7 Cloud Issue 7: Issue of “Trust” compared to 20 methods and solutions
mitigation technique.

Table 9 Tllustrates the Coefficients and Distributed T

Coefficients?
Unstandardized Standardized
Coefficients Coefficients

Model B Std. Error Beta t Sig.

16 (Constant) 3.120 .950 3.285 .001
m1 .280 .068 .284 4.119 .000
m4 -.184 .105 -.120 -1.754 .081
m8 231 .098 .163 2.363 .019
m18 -.143 .063 -.156 -2.264 .025
m19 147 .073 137 2.016 .045

a. Dependent Variable: q7
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Table 9 show that the significant value is less than the assumed value at thea =
0.05 level of significance, so methods and solutions mitigation techniques 1, 8, 18,
and 19 have an impact on the Issue of “ Trust” by using the backward regression
algorithm . Additionally, a multiple correlation value is 0.377, and the value of R2
is 0.142. This is interpreted as a percentage of 14.2 % from the dependent variable
of issue 7. However, that model is goodness can be used to predict an Issue of
“Trust” (the dependent variable) from independent variables such as method 1:
“Virtualization Needs”, 8: “Self-Adjusted Services System”, 18: “Organization’s
Obligations in Cloud Computing”, and 19: “ Integrity and Data Integrity” .

2.2.8 Cloud Issue 8 : Issue of “Increasing coordination for cloud-health Standar-
dization” compared to 20 methods and solutions mitigation technique.

Table 10 Illustrates the Coefficients and Distributed T

Coefficients”

Unstandardized Standardized
Coefficients Coefficients
Model B Sud. Error Beta t Sig.
13 {Constant) -431 1.232 -.350 T27
m1 .164 .082 .147 1.988 .048
m2 252 .128 .14 1.972 .050
mé .323 111 .213 2.904 .004
m7 .325 .183 .123 1.774 .078
m13 .187 077 .169 2.429 016
m18 .138 074 L1234 1.861 .064
m19 -.152 .084 -.126 -1.811 072
m20 -.191 .079 - 177 -2.406 .017

a. Dependent Variable: g8

Table 10 show that the significant value is less than the assumed value at
thea = 0.05 level of significance, so methods and solutions mitigation
techniques 1, 2, 6, 13, and 20 have an impact on the Issue of “Increasing
coordination for cloud-health Standardization” by using the backward
regression algorithm . Additionally, a multiple correlation value is 0.425,
and the value of R2 is 0.181. This is interpreted as a percentage of 18.1 %
from the dependent variable of issue 8. However, that model is goodness
can be used to predict an Issue of “Increasing coordination for cloud-health
Standardization” (the dependent variable) from independent variables such
as method 1: “ Virtualization Needs” , 2: “Storage Needs” ”, 6: ““A Broad
Network Access and Resource Pooling”, 13: “Regulatory and Policy
Upgrade ““, and 20: “Clouds Management Requirements’ Supply”.
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2.2.9 Cloud Issue 9 : Issue of “Quality Patients’ Care” compared to 20 methods
and solutions mitigation technique.
Table 11 Illustrates the Cofficients and Distributed T

Coefficients®
Unstandardized Standardized
Coefficients Coefficients
Mode| B Std. Error Beta t Sig.
18 (Constant) 6.065 754 8.049 .000
m3 254 .068 .259 3.753 .000
m5 -.383 .128 -.205 -2.981 .003
m9 -.169 .070 -.165 -2.400 017

8. Dependent Variable: @9

Table 11 show that the significant value is less than the assumed value at thea =
0.05 level of significance, so methods and solutions mitigation techniques 3, 5,
and 9 have an impact on the Issue of “Quality Patients’ Care” by using the
backward regression algorithm . Additionally, a multiple correlation value is 0.344,
and the value of R2 is 0.118. This is interpreted as a percentage of 11.8 % from the
dependent variable of issue 9. However, that model is goodness can be used to
predict an Issue of “Quality Patients’ Care” (the dependent variable) from inde-
pendent variables such as method 3: “Data Backup Needs”, 5: “User’s Services
Requesting Mode”, and 9: ” Service Subscription Startup Cost” .

2.2.10 Cloud Issue 10 :Issue of “Regulatory Compliance” compared to 20
methods and solutions mitigation technique.

Table 12 Illustrates the Coefficients and Distributed T

Coefficients®
Unstandardized Standardized
Coefficients Coefficients

Model B Std. Error Beta t Sig.

16 (Constant) 5.878 .907 6.479 .000
m1 214 .078 .205 2.754 .006
m2 -.257 120 -.154 -2.138 .034
mb6 -.209 103 -147 -2.024 .044
m10 -.160 .089 -.126 -1.798 .074
m12 .168 .080 151 2.099 .037

a. Dependent Variable: q10
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Table 12 show that the significant value is less than the assumed value at thea
=0.05 level of significance, so methods and solutions mitigation techniques 1,
2, 6 and 12 have an impact on the Issue of “Regulatory Compliance” by using
a backward regression algorithm. Additionally, a multiple correlation value is
0.342, and the value of R2 is 0.117. This is interpreted as a percentage of 11.7 %
from the dependent variable of issue 10. We not reported any methods and
solutions mitigation technique that has not a relation (no significant). However,
that model is goodness can be used to predict an issue of “Regulatory Complian-
ce” (the dependent variable) from independent variables such as method 1: “Vir-
tualization Needs”, 2: “Storage Needs”, 6: “Abroad Network Access and
Resource Pooling”, and 12: . “Cloud Services Responsibility Limits”

2.2.11 Cloud Issue 11 :Issue of “Education and Awareness” compared to 20
methods and solutions mitigation technique.

Table 13 Illustrates the Coefficients and Distributed T

Coefficients®
Unstandardized Standardized
Coefficients Coefficients
Model B Std. Error Beta t Sig.

15 {Constant) 7.054 1.037 6.804 .000
m1 .160 .082 124 1.960 .052
m3 297 078 260 3.792 .000
m4 -.249 .123 - 135 -2.018 .045
m9 -.196 .081 - 165 -2435 016
m11 -.257 .10 - 158 -2.344 .020
m16 -.269 .009 -.184 -2.709 .007

a. Dependent Variable: g11

Table 13 show that the significant value is less than the assumed value at thea
=0.05 level of significance, so methods and solutions mitigation techniques 3,
4,9, 11, and 16 have an impact on the Issue of “Education and Awareness” by
using the backward regression algorithm . Additionally, a multiple correlation
value is 0.429, and the value of R2 is 0.184. This is interpreted as a percentage
of 18.4 % from the dependent variable of issue 7. However, that model is good-
ness can be used to predict an Issue of “Education and Awareness” (the depen-
dent variable) from independent variables such as method 3: ”Virtualization
Needs”, 4: ” Encryption Algorithm* , 9: “Service Subscription Startup Cost” ,
11: “Open Services for Multiusers”, and 16: “Data Protection”.

2.2.12 Cloud Issue 12: Issue of “Managing Data Storage” compared to 20
methods and solutions mitigation technique.

Table 14 Illustrates the Coefficients and Distributed T



Mitigating cloud technology issues by using the Backward Analysis Regression 1484
Model

Coefficients’
Unstandardized Standardized
Coefficients Coefficients
Model B Std. Error Beta t Si.
17 {Constant) 535 800 669 504
m2 317 118 .182 2.676 .008
m13 131 073 122 1.796 074
m18 144 0mM 144 2.043 042
m20 .280 074 267 3.808 .000

8. Dependent Variable: g12

Table 14 show that the significant value is less than the assumed value at the
a = 0.05 level of significance, so methods and solutions mitigation techniques
2, 13, 18, and 20 have an impact on the Issue of “Managing Data Storage” by
using a backward regression algorithm. Additionally, a multiple correlation
value is 0.397, and the value of R2 is 0.158. This is interpreted as a percentage
of 15.8 % from the dependent variable of issue 1. We not reported any method
and solution mitigation technique that has not a relation (no significant). Howe-
ver, that model is goodness can be used to predict an issue of “Managing Data
Storage” (the dependent variable) from independent variables such as method
2: “Storage Needs” , 13: “ Regulatory and Policy Upgrade”, 18:
“Organization’s Obligations in Cloud Computing” and 20: “Clouds Manage-
ment Requirements’ Supply”. 2.2.13 Cloud Issue 13 : Issue of “Managing
Data Sharing” compared to 20 methods and solutions mitigation technique.

Table 15 Illustrates the Coefficients and Distributed T

Coefficients®
Unstandardized Standardized
Coefficients Coefficients

Model B Std. Error Beta t Sig.

16 {Constant) 5.489 918 5.979 .000
m1 .295 073 276 4.041 .000
m8 -.228 105 -.149 -2.179 031
m11 -.195 .099 -134 -1.965 .051
mid 142 075 13 1.888 .061
m19 - 159 .081 - 137 -1.957 .052

a. Dependent Variable: q13



1485 Mohamed Doheir et al.
Opciodn, Ao 34, No. 86 (2018): 1468-1503

Table 15 show that the significant value is less than the assumed value at thea = 0.05
level of significance, so methods and solutions mitigation techniques 1 and 8 have
an impact on the issue of “Managing Data Sharing” by using a backward regression
algorithm . Additionally, a multiple correlation value is 0.389, and the value of R2 is
0.151. This is interpreted as a percentage of 15.1 % from the dependent variable of
issue 13. We not reported any method and solution mitigation technique that has not
a relation (no significant). However, that model is goodness can be used to predict an
issue of “Managing Data Sharing” (the dependent variable) from independent varia-
bles such as methods 1: “Virtualization Needs”, and 8: “Self-Adjusted Services
Systems”.

2.2.14 Cloud Issue 14 : Issue of “Managing Data protection” compared to 20
methods and solutions mitigation technique.

Table 16 Illustrates the Coefficients and Distributed T

Coefficients”
Unstandardized Standardized
Coefficients Coefficients
Moaodel B Std. Error Beta t Sig.

15 {Constant) 7.987 860 9.289 .000
m1 -.159 076 -.151 -2.084 .039
m2 -.266 21 - 157 -2.197 .029
m1i4 -.156 072 -. 147 -2.174 031
m15 -.162 074 - 150 -2.190 .030
m18 .156 .069 .159 2.245 .026
m20 -.145 074 -.142 -1.964 .051

a. Dependent Variable: g14
Table 16 show that the significant value is less than the assumed value at the
a = 0.05 level of significance, so methods and solutions mitigation techni-
ques 1,2, 14, 15 and 18 have an impact on the Issue of ‘“Managing Data
protection” by using a backward regression algorithm . Additionally, a multi-
ple correlation value is 0.397, and the value of R2 is 0.158. This is interpreted
as a percentage of 15.8 % from the dependent variable of issue 1. We not
reported any method and solution mitigation technique that has not a relation
(no significant). However, that model is goodness can be used to predict an
issue of “Managing Data protection” (the dependent variable) from indepen-
dent variables such as method 1: “Virtualization Needs”, 2: “Storage Needs”,
14: “Optimized Cloud Computing”, 15: “ Cloud Services Desktop Applica-
tion” and 18: “ Organization’s Obligations in Cloud Computing”.
2.2.15 Cloud Issue 15 : Issue of “Data Migration” compared to 20 methods
and solutions mitigation technique.

Table 17 Ilustrates the Coefficients and Distributed T
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Coefficients’
Unstandardized Standardized
Coefficients Coefficients
Model B Std. Error Beta t Sig.

16 {Constant) 1.991 732 2721 007
m3 258 070 257 3.697 .000
m12 -.136 079 -122 -1.718 .087
m13 129 073 124 1.776 077
m1i4 149 073 L1 2.051 042
m16 187 .001 148 2.052 042

a. Dependent Variable: q15

Table 17 show that the significant value is less than the assumed value at thea =
0.05 level of significance, so methods and solutions mitigation techniques 3, 14,
and 16 have an impact on the issue of “Data Migration” by using a backward
regression algorithm. Additionally, a multiple correlation value is 0.369, and the
value of R2 is 0.136. This is interpreted as a percentage of 13.6 % from the depen-
dent variable of issue 15. We not reported any method and solution mitigation
technique that has not a relation (no significant). However, that model is goodness
can be used to predict a Issue of “Data Migration” (the dependent variable) from
independent variables such as method 3: “Data Backup Needs”, 14: “ Optimized
Cloud Computing “, and 16: “Data Protection®.

2.2.16 Cloud Issue 16 :Issue of “Encryption data ” compared to 20 methods
and solutions mitigation technique.

Table 18 Illustrates the Coefficients and Distributed T

Coefficients®
Unstandardized Standardized
Coefficients Coefficients

Maode| B Std. Error Beta t Sia.

16 {Constant) - 146 1.161 -.126 .900
mé 351 .009 .239 3.550 .000
m7 A48 75 75 2.556 .01
m13 .181 073 .169 247 .014
m15 -.259 074 -.235 -3489 .001
m1é 225 .089 A7 2.539 012

a. Dependent Variable: g16



Mohamed Doheir et al.
1487 Opciodn, Ano 34, No. 86 (2018): 1468-1503

Table 18 show that the significant value is less than the assumed value at theo =
0.05 level of significance, so methods and solutions mitigation techniques 6, 7,
13, 15, and 16 have an impact on the Issue of “Encryption data” by using a
backward regression algorithm. Additionally, a multiple correlation value is
0.414, and the value of R2 is 0.172. This is interpreted as a percentage of 17.2 %
from the dependent variable of issue 1. We not reported any method and solution
mitigation technique that has not a relation (no significant). However, that model
is goodness can be used to predict an issue of “Encryption data” (the dependent
variable) from independent variables such as methods 6: “A Broad Network
Access and Resource Pooling”, 7: “Release Fastness”, 13: “Regulatory and Policy
Upgrade”, 15: “Cloud Services Desktop Application”, and 16: “Data Protection®.
2.2.16 Cloud Issue 17 : Issue of “Consistent Access to cloud Healthcare Infor-
mation” compared to 20 methods and solutions mitigation technique.

Table 19 Illustrates the Coefficients and Distributed T

Coefficients®
Unstandardized Standardized
Coefficients Coefficients
Model B Std. Error Beta t Sig.
17 (Constant) 3.995 .789 5.062 .000
m1 .154 .073 .148 2.114 .036
m3 .160 .070 .161 2.295 .023
m4 -.333 110 -.207 -3.023 .003
m17 170 .076 152 2.222 .027

a. Dependent Variable: q17

Table 19 show that the significant value is less than the assumed value at theo =
0.05 level of significance, so methods and solutions mitigation techniques 1,
3,4, 14, and 17 have an impact on the cloud issue of “Consistent Access to
cloud Healthcare Information” by using a backward regression algorithm. Addi-
tionally, a multiple correlation value is 0.357, and the value of R2 is 0.128. This
is interpreted as a percentage of 12.8 % from the dependent variable of issue 1.
We not reported any methods and solutions mitigation technique that has not a
relation (no significant). However, that model is goodness can be used to predict
an issue of “Consistent Access to cloud Healthcare Information” (the depen-
dent variable) from independent variables such as method 1: “Virtualization
Needs”, 3: “Data Backup Needs”, 4: “Encryption Algorithms™ , 14: “ Optimized
Cloud Computing ” and 17: “Incident Management” .

2.2.17 Cloud Issue 18 : Issue of “Healthcare Services Enhanced Conditions
and Operation” compared to 20 methods and solutions mitigation technique.
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Table 20 Illustrates the Coefficients and Distributed T

Coefficients®
Unstandardized Standardized
Coefficients Coefficients
Model B Std. Error Beta t Sig.

17 {Constant) 4.802 T77 6.181 .000
m1 253 076 .231 3.344 .001
m3 L1441 072 .135 1.952 052
m4 -.257 .15 -151 -2.224 027
m14 -.201 075 -.181 -2676 .008

8. Dependent Variable: 918

Table 20 show that the significant value is less than the assumed value at the
a=0.05 level of significance, so methods and solutions mitigation techniques
1, 4, and 14 have an impact on the Issue of “Healthcare Services Enhanced
Conditions and Operation” by using a backward regression algorithm. Addi-
tionally, a multiple correlation value is 0.387, and the value of R2 is 0.150.
This is interpreted as a percentage of 15.0 % from the dependent variable of
issue 18. We not reported any methods and solutions mitigation techniques
that has not a relation (no significant). However, that model is goodness can be
used to predict an issue of “Healthcare Services Enhanced Conditions and
Operation” (the dependent variable) from independent variables such as
method 1: “Virtualization Needs”, 4: “Encryption Algorithms”, and 14: “Opti-
mized Cloud Computing “.

2.2.18 Clouded Issue 19 :Issue of “Wireless Networking Service Issues”
compared to 20 methods and solutions mitigation technique.

Coefficients?
Unstandardized Standardized
Coefficients Coefficients
Model B Std. Error Beta t Sig.
15 (Constant) 1.351 1.193 1.132 .259
m1 176 .077 164 2.284 .024
m6 334 104 .228 3.194 .002
m7 .309 A75 A21 1.764 .079
m14 -133 .074 -123 -1.801 .073
m15 136 .075 124 1.819 .071
m16 -.195 .091 -.148 -2.150 .033

a. Dependent Variable: q19
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Table 21 show that the significant value is less than the assumed value at thea =
0.05 level of significance, so methods and solutions mitigation techniques 1, 6,
and 16 have an impact on the Issue of “Wireless Networking Service Issues” by
using a backward regression algorithm . Additionally, a multiple correlation value
is 0.391, and the value ofR2 is 153. This is interpreted as a percentage of 15.3 %
from the dependent variable of issue 1. We not reported any methods and solutions
mitigation techniques that has not a relation (no significant). However, that model
is goodness can be used to predict an Issue of “Wireless Networking Service
Issues” (the dependent variable) from independent variables such as method 1:
“Virtualization Needs”, 6: “A Broad Network Access and Resource Pooling”, and
16: “Data Protection®.

2.2.19 Cloud Issue 20 : Issue of “Managing Traffic Delays & Network Conges-
tions” compared to 20 methods and solutions mitigation technique.

Table 22 Illustrates the Coefficients and Distributed T

Coefficients®
Unstandardized Standardized
Coefficients Coefficients
Model B Std. Error Beta t Sig.

13 (Constant) .860 131 .070 .132 1.870
m1 123 -.183 .109 -.113 -1.687
m3 147 172 .101 121 1.696
m4 -.187 371 .166 .150 2.231
m6 .188 121 .072 .116 1.675
m7 372 -.132 .070 -.126 -1.885
m13 121 .146 .072 .144 2.023
m14 -.132 .860 1.243 .692
m20 .133 123 .075 .118 1.654

a. Dependent Variable: g20

Table 22 show that the significant value is less than the assumed value at thea
= 0.05 level of significance. Additionally, a multiple correlation value is 0.463,
and the value of R2 is 0.214. This is interpreted as a percentage of 21.4 % from
the dependent variable of issue 20. We not reported any method and solution
mitigation technique that has not a relation (no significant).

2.2.20 Cloud Issue 21: Issue of “Intelligent emergency management system
compared to 20 methods and solutions mitigation technique.

Table 23 Illustrates the Coefficients and Distributed T
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Coefficients®
Unstandardized Standardized
Coefficients Coefficients

Model B Std. Error Beta t Sig.

16 (Constant) 3.255 917 3.550 .000
m1 .281 .069 .264 4.072 .000
m5 -.210 126 -.108 -1.665 .098
m13 119 .068 113 1.749 .082
m16 .360 .085 275 4.237 .000
m19 -.267 .074 -.231 -3.603 .000

a. Dependent Variable: q21

Table 23 show that the significant value is less than the assumed value at the
a.= 0.05 level of significance, so methods and solutions mitigation techniques
1, 16, and 19 have an impact on the issue of “Intelligent emergency manage-
ment system” by using a backward regression algorithm . Additionally, a
multiple correlation value is 0.494, and the value of R2 is 0.244. This is inter-
preted as a percentage of 24.4 % from the dependent variable of issue 21. We
not reported any method and solution mitigation technique that has not a
relation (no significant). However, that model is goodness can be used to
predict an issue of “Intelligent emergency management system” (the depen-
dent variable) from independent variables such as methods 1: “Virtualization
Needs”, 16: “Data Protection®, and 19: “Integrity and Data Integrity”.

2.2.21 Cloud Issue 22 : Issue of “Location Tracking and Monitoring” com-
pared to 20 methods and solutions mitigation technique.

Table 24 Illustrates the Coefficients and Distributed

Coefficients®
Unstandardized Standardized
Coefficients Coefficients

Model B Std. Error Beta t Sig.

16 (Constant) 2.162 744 2.904 .004
m1 222 .075 .203 2.951 .004
m3 .152 .072 145 2.099 .037
m13 141 .074 130 1.895 .060
m14 -.203 .074 -.184 -2.726 .007
m16 A77 .091 132 1.956 .052

a. Dependent Variable: q22
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Table 24 show that the significant value is less than the assumed value at thea =
0.05 level of significance, so methods and solutions mitigation techniques 1, 3,
and 14 have an impact on the Issue of “Location Tracking and Monitoring” by
using a backward regression algorithm . Additionally, a multiple correlation value
is 0.415, and the value of R2 is 0.172. This is interpreted as a percentage of 17.2
% from the dependent variable of issue 1. We not reported any method and
solution mitigation technique that has not a relation (no significant). However,
that model is goodness can be used to predict a Issue of “Location Tracking and
Monitoring” (the dependent variable) from independent variables such as method
1: “Virtualization Needs”, 3: “Data Backup Needs and Restore ”, and 14: “ Opti-
mized Cloud Computing “:.

2.2.22 Clouded Issue 23 :Issue of “Management of E-health Infrastructure”
compared to 20 methods and solutions mitigation technique.

Table 25 Illustrates the Coefficients and Distributed T

Coefficients?
Unstandardized Standardized
Coefficients Coefficients
Model B Std. Error Beta t Sig.

15 (Constant) .069 1.017 .068 .946
m1 1133 .077 119 1.738 .084
m3 .196 .074 .184 2.636 .009
m7 .308 .183 A17 1.688 .093
m13 -.128 .076 -.116 -1.679 .095
m15 .212 .077 .187 2.753 .007
m18 .228 .071 221 3.223 .001

a. Dependent Variable: q23

Table 25 show that the significant value is less than the assumed value at theo =
0.05 level of significance, so methods and solutions mitigation techniques 3, 15,
and 18 have an impact on the Issue of ‘“Management of E-health Infrastructure”
by using a backward regression algorithm . Additionally, a multiple correlation
value is 0.412, and the value of R2 is 0.170. This is interpreted as a percentage of
17.0 % from the dependent variable of issue 1. We not reported any method and
solution mitigation technique that has not a relation (no significant). However,
that model is goodness can be used to predict a [ssue of “Management of E-health
Infrastructure” (the dependent variable) from independent variables such as
method 3: “Data Backup Needs”, 15: ”Cloud Services Desktop Application”, and
18: “Organization’s Obligations in Cloud Computing “.

2.2.23 Cloud Issue 24 : Issue of “Managing Cost” compared to 20 methods and
solutions mitigation technique.
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Table 26 Illustrates the Coefficients and Distributed T

Coefficients”
Unstand ardized
Coefficients
Maodel B Sud. Ermror t Sig.

16 {Constant) 7.317 .838 8732 000
m1 -.138 075 -1.848 066
m3 -175 .069 -2.525 012
m8 -.293 .102 -2.856 005
m1i2 -.136 .078 -1.752 081
m15 .134 073 1.841 067

a. Dependent Variable: 924

Table 26 show that the significant value is less than the assumed value at the
o= 0.05 level of significance, so methods and solutions mitigation techniques
3 and 8 have an impact on the issue of “Managing Cost” by using a backward
regression algorithm . Additionally, a multiple correlation value is 0.364, and
the value of R2 is 0.132. This is interpreted as a percentage of 13.2 % from the
dependent variable of issue 24. We not reported any method and solution miti-
gation technique that has not a relation (no significant). However, that model
is goodness can be used to predict an Issue of “Managing Cost” (the depen-
dent variable) from independent variables such as method 3: “Data Backup
Needs” and 8: “Self-Adjusted Services System”.

2.2.25 Cloud Issue 25 :Issue of “Emphasizing Greater Interoperability
compared to 20 methods and solutions mitigation technique.

Table 27 Illustrates the Coefficients and Distributed T

Coefficients?
Unstandardized Standardized
Coefficients Coefficients

Model B Std. Error Beta t Sig.
18 (Constant) 4.442 an 5.718 000

m3 217 072 208 3.013 .003

m4 -.366 116 -216 -3.151 .002

m16 188 092 140 2.035 043

a. Dependent Variable: q25
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Table 27 show that the significant value is less than the assumed value at thea =
0.05 level of significance, so methods and solutions mitigation techniques 3, 4,
and 16 have an impact on the Issue of “Emphasizing Greater Interoperability” by
using a backward regression algorithm. Additionally, a multiple correlation value
is 0.345, and the value ofR2 is 0.119. This is interpreted as a percentage of 11.9 %
of the dependent variable of issue 25. We haven't reported any method and
solution mitigation technique that has not a relation (no significant). However,
that model is goodness can be used to predict an issue of “Emphasizing Greater
Interoperability” (the dependent variable) from independent variables such as
method 3: “Data Backup Needs”, 4: “Encryption Algorithms”, and 16: “Data
Protection®.

3 Conclusions

We used a backward regression model for predicting any independent variables
are useful to mitigate cloud issues. In the fact, all the cloud computing technology
issues are high. The trust of cloud computing is highest issue, managing cost is
lowest. Besides, this study gives a novel model and techniques for mitigating
cloud issues in health care organizations by using the backward regression model.
This study concerns improving performance of healthcare management for a
cloud-based management. Cloud computing technology issue factors and mitiga-
tion technique factors as derived from the literature review are identified and
analyzed. However, the data gather from cloud managers and cloud developers in
Palestinian health care organizations. However, we determined the critical issues
for cloud healthcare management in all components of cloud computing system.
After then we determined cloud solutions and controls to reduce critical issues in
healthcare management. All critical issues in cloud computing will classify based
on cloud computing management modeling system. However, we selected the
techniques and methods to control the cloud issues by using the backward regres-
sion model. After then we suggest the twenty cloud solutions and methods to
reduce critical cloud issues in cloud healthcare management. In the future work,
we need to cloud computing to integrate among these components and propose the
new conceptual cloud computing model for improving cloud healthcare systems
in health organization. We need to an expert system for helping the doctors and
managers to improve their system. Furthermore, we suggested to apply cloud
computing practices with real world Palestinian healthcare organizations and
verify the effectiveness of the artificial intelligence techniques on a project. It is
possible to hybridize the artificial intelligence approach with other techniques to
improve the models and their system. A successful cloud computing management
will greatly improve the probability of cloud computing success in healthcare
organizations.
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