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ABSTRACT

As known the working at hospitals is 24 hours a day. A mistake in hospital maintenance
can cost a life of a human. The Ministry of Health (MOH) is considered the main health
service provider in Gaza Strip. Through interviews with maintenance managers in MOH,
they commented that maintenance represents events of general plans, a set of actions. This
research aims to put an effective plan by decision makers who work in filed to determine
factors affecting on maintenance management. These factors are categorized into the
human resources factors, maintenance projects factors, effect of policy and vision of the
organization factors, effect of internal and external environment factors, effect of crisis
policy factors, effective methods of treatment to reduce maintenance operations factors as

illustrated in the questionnaire.

The choice of maintenance depends on type of work, items priority, efficiency,
performance level, method of implementation, timing, the expected cost for every process.
Classifications of maintenance vary from one department to another; depend on the number
of engineers and technicians in the maintenance department, type of medical services, and
system of procurement of services. The ways to carry out maintenance work are
summarized as implementation of maintenance by a specialized department in hospitals,

maintenance contracting with other parties out of hospitals, merge the last two ways.

The data analysis and discussion was included to identify factors affecting on hospitals
maintenance management according to available data, discussion with maintenance
managers and made a comparison with results shown in previous studies and papers.
Maintenance projects in MOH include good comprehensive plans, accurate, criteria,
complexity, etc. There were standards, priorities, a clear vision, and so on. Inadequate
resources, maintenance of services has still not integrated into the design and installation, ,
insufficient instrumentation for monitoring, etc. Political instability, siege, challenges,
wars, crises, , restrictions, conditions imposed by some donors, lack of investment in
maintenance, lack of a comprehensive program all of these factors may be change the
situation in MOH according to the questionnaire . A total of 226 from 250 completed
copies had been received, representing valid response rate 90.4%.researcher recommended

for determining priorities, needs, intelligent maintenance method.
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1. CHAPTER ONE: INTRODUCTION

This chapter presents a general introduction to the study which introduced an
overview about the situation of the maintenance management in Gaza strip
governmental hospitals. It also provided problem statement, the important of study,

the research aim and objectives, and an overview of chapters.

1.1 Background

To achieve excellent maintenance is to have a maintenance management that matches
as closely as possible the expected requirements of the user (Zawawi et al, 2010).
Each hospital is comprised of a wide range of services (Carr, 2010). lyagba and
Adenuga believed that is impossible to produce buildings which are maintenance free,
but maintenance work can be minimized by good design and proper workmanship
carried out by skilled experts or competent craftsmen using suitable codes of
installation, requisite building materials and methods (Adenuga et al., 2007). Hartman
(1987) stated that good design is in itself maintenance, and non-maintenance is a
factor/product of good design (Lam, 2004). The Ministry of Health (MOH) is
considered the main health service provider in Gaza Strip as it runs 13 hospitals as
shown in table (1.1):

Table 1.1: Basic data of hospitals in Gaza Strip (2010)(ref)

) Nq. of No. of Built Age _No. of
No. Hospital Name Patients Beds Area (year) Maintenance
per year (m2) Employees
1 Kaml Odwan Hospital 8,059 93 2,920 8 14
2 Beit Hanoun 4,775 53 1,440 4 6
3 AlShifa Hospital 50,225 585 21,500 64 91
4 Al Nasr Pediatric Hospital 8,996 159 1,500 48 10
5 Al Rantesi Hospital 1,595 47 2,200 5 8
6 Eyes Hospital 3,995 42 1,200 45 7
7 Psycho Hospital 314 42 980 30 7
8 Al Dorra Hospital 4,819 98 1,300 10 10
9 Al Agsa Martyrs Hospital 16,228 126 4,000 9 25
10 Gaza European Hospital 13,822 250 5,500 23 34
11 Naser Hospital 39,480 315 10,000 52 49
12 Al Najjar Hospital 3,957 75 5,000 10 9
13 Emirates Crescent Hospital | 16,228 52 800 10 5
Totals | | 1,937 | 58,340 | 285
1
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1.2 Problem Statement

Making decisions about hospital resource management is not a trivial activity and
incorrect decision making can have serious consequences on the quality of health care
services provided to the community (Amaral and Costa, 2014). Based on previous
studies and interviews, in this research a list of factors affecting maintenance
management in Gaza Strip governmental hospitals were developed. The research
focused on MOH maintenance projects in Gaza strip to investigate, also who’s
responsible of decision making and the impacts of priority on maintenance projects
process. A huge amount of expenditures, time consuming, resources usage, and how
to get benefits, all of these purposes are needed to make an effective maintenance.
Gaza hospitals have very small built area while the occupancy rate is very high.
Maintenance function has continuously gone up in terms of its importance (Hartman,
1987). Good design is in itself maintenance, and non-maintenance is a factor/product
of good design (Lam, 2004).

The effectiveness of maintenance management in hospitals on the overall services

provided depends on:

1. What the important role played by the maintenance departments for the
hospital?
2. What is the impact of maintenance management to reduce financial expenses?
3. What is the effect on the success of the organizational structure maintenance
management process?
4. Classification and procurement procedures and the mechanism for
implementing maintenance?
5. Maintenance work orders?
This study was chosen because there is an overlapping between roles in maintenance
management, very large expenses of maintenance operation, effects of maintenance
on the environments surrounded of patients, complexity of work, and little previous

studies about this field.
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1.3 Aim

To assist decision maker to plan maintenance effectively to minimize faults and

measure factors affecting maintenance management in public hospital buildings in

Gaza Strip.

14

1.5

Objectives

The principal objectives of this study are to:

To identify main factors that may influence decision making of maintenance
management with reducing the overall costs of buildings maintenance in Gaza
strip governmental hospitals.

To determine the criteria of the maintenance project items specially time and
cost to do the maintenance.

To investigate the contradiction between the documents (specifications,
drawings, bill of quantities) of the maintenance project to improving the
internal environment of the buildings maintenance.

To increase staff productivity with life span of buildings in the hospital to

minimize the private emergency and safety of patients in hospital.

Research Hypotheses

Hypothesis 1:

HO: Green maintenance is not an attempt to make maintenance more environmentally.

H1: Green maintenance is an attempt to make maintenance more environmentally.

Hypothesis 2:

HO: There is a relationship between the use of modern methods of maintenance

management and the degree of real reducing of financial expenses.

H1: There is no relationship between the use of modern methods of maintenance

management and the degree of real reducing of achievement of financial expenses.
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1.6 Research Methods

Stage 1: This chapter shows the main methodologies used in previous studies
and the methodology used in this research in order to achieve the required
objectives.

Stage 2: Pilot study: Data collection was taken the form of a structured
questionnaire; an initial pilot study was conducted to test the validity of the
questionnaire through in-depth interviews with managers and decision maker
in the MOH to explore their perceptions of decision making of maintenance
management.

Stage 3: Research data was driven from managers and decision maker. The
study was identified number of governmental participants.

The pilot study should prepare the ground for designing the main study
questionnaire which will be used to identify main factors that may influence
the maintenance management in public hospitals, to improve the performance

and implementation.

The required data was collected also by personal interviews with managers

and decision maker to:

1- Discuss who is the decision maker and his responsibility.

2- Determine the causes and cases that related to the choice items and its
criteria that need maintenance.

3- Discover some hidden aspects of the research that enrich research
opportunity.

4- Improve project maintenance management within the high quality and

minimum time and cost.

1.7 Thesis Structure

This research consists of six main chapters as followings:

e Chapter one (Introduction): this chapter shows the main objectives of
research, statement of the problem.

e Chapter two (Literature review): this chapter shows a historical review from
previous studied to identify the main factors affecting maintenance in Gaza

strip governmental hospitals, review the past experience and report that

4
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related to the maintenance projects in hospitals and its impacts, and will also
include review of methods of maintenance in hospital building.

Chapter three (Research design and methodology)

Chapter four: Analysis of the results: this chapter shows analysis, description
and discussion of research results

Chapter five (Case studies): includes two case studies which aimed to identify
the effect of decision making of maintenance management such as conflicts
on project through the implementation.

Chapter six (Conclusions and recommendations): This chapter involves
writing up suggested conclusions and recommendations for further study.

Appendix

www.manaraa.com



2. CHAPTER TWO: LITERATURE REVIEW

The literature review was undertaken using many scientific sources. Books, related
studies, relevant scientific journals and other publications on factors affecting on
maintenance management at governmental hospitals in order to make a tight foundation
to this research. In this chapter, a view of factor affecting on maintenance management in
hospitals firstly was introduced, secondly background about type and natural of
maintenance in hospitals with its performance indicators and then some of appoint view
about the design for maintenance and its choice, after that took about previous related
research, properties affecting the maintenance, classifications of maintenance and its
benefits, ways of implementing maintenance, responsibility, programs, obstacles. At last,

the chapter stated the services procurement and contracts of maintenance in hospitals.

2.1 Introduction

Maintenance Management (MM) is done to achieve specific goals in the best way and
minimum costs. MM is a leadership group of engineers, technicians and specialists
working together to get the main objective of the maintenance. Decision making for
effective maintenance of large systems is complex because it depends on several

independent sources of information (Ni and Jin, 2012).

Factors were reviewed, including age of building, height, method of construction, social
status of estate, labor force (Horner and El-Haram, 2002; Holmes and Droop, 1982; Son
and Yuen, 1993). Human factors play an important role in these operations of a service,
include the systematic application of information about human characteristics and
behavior to increase the safety of a process system with a significant proportion of human
errors occur during the maintenance phase (Noroozi et al., 2013). The differences in the
type of maintenance are influenced by the social, cultural economic and environmental
conditions factors (Meir, 2000) cited in (Almhafdy et al, 2013).
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Through interviews with MOH expert, maintenance represents events of general plans, a
set of actions which are intended to ensure operating and maintaining facilities and
equipment available in good working condition for use and acceptable in achieving goals.
because of this study represents many factors affecting on maintenance management in
governmental hospitals in Gaza strip as it well known: built area, maintenance duration,
funds, maintenance wastes, obstacles, quality, complexity, safety, culture, misuse of
facilities, payment and assurance, damages for delay in maintenance project, reusing of
martials, risks, borders and barriers, client’s management, maintenance policy,
communication, resources, priority maintenance agenda, complex services systems,
access for maintenance, considerations of health and safety requirements,
instrumentation, Installations to maintain, services to replace, testing and commissioning,
comprehensive maintenance information, advice on maintenance planning, planning of
maintenance, much or little technical information, formal routines, fault finding
information, suitably trained maintenance professionals, allocation of resources, weather,

crowded, current discontinuity ,etc. (MOH experts,2014).

Best productivity results when each worker has a definite job to do in a definite way and
a definite time (Productivity Network, Inc.,2002).

The Maintenance Management (MM) with its all branches have a significant role in
maintaining of buildings and medical devices, making it reserves the longest possible
period in a good condition. Since the maintenance is increasing continuously due to the
increased number of buildings in the hospitals; complexity, cost, it would require the
existence of a special department for maintenance available by all necessary means.
Maintenance expenditure is usually defined as all resources spent on maintaining the
building at a desired standard both the direct costs of maintenance resources (e.g.,
material, labor and tools), as well as indirect costs (e.g., cost of management,
administrative staff, and overhead costs) (Lee, 1987). During the past decade, continuous
research efforts have been undertaken to develop methods for strategic-level decision

making in facilities management ( Shohet ,2006) .
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2.2 Types of Maintenance in Hospitals

Maintenance definition: Oxford Dictionary defined the verb maintain’ as cause to
continue. Maintenance is physical assets continue to fulfill their intended functions (Lam,
2008). Maintenance is a combination of all a technical, administrative actions, including
supervision, intended to retain an item, or restore it to a state in which it can perform a

required function (Parida and Kumar, 2006).

Chanter and Swallow (2006) defined maintenance as a combination of any actions carried
out to retain an item in, or restore it to an acceptable condition. Due to the large size of
the maintenance work in hospitals, compared with the rest of the component parts within
the MOH. It is the responsibility of the Facilities Manager to evaluate and implement a
program so as to ensure maximum economy for the facility. Factor that related to the
occupancy of patient beds hospitals/m2 as in our hospitals 100patint beds hospitals need
5,000m2. The occupancy of a hospital is defined as the number of patient beds per 1,000
m2. (Shohet, 2006). Regular maintenance can detect potential problems and if resolved in
time, can prevent more serious damage, both in terms of safety and cost for equipment

repair (Balaras et al., 2007).

Classification Methods of maintenance vary from one department to another. Number of
engineers and technicians in the maintenance department, type of medical services,
research tasks undertaken by the hospital, management style in the selection of the
appropriate classification, complexity of building design and intensity of engineering
services in the building , use of specific technology, avoiding the use of special systems,
labor and material, level of reliability, durability and availability, future changing needs,
consequence of failure of services , cost of failure, frequency of maintenance operations
in conjunction with maintainability, health and safety aspects, the acceptance of new
design ideas with greater integration of building, maintenance with adequate access,
obsolescence and quality of system/equipment to facilitate good use of building, Impact

on the environment (MOH experts,2014).
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2.3 The Nature of Maintenance

The nature of maintenance has unique characteristics and low volume work, which means
doing facilities. The maintenance technician does longer cycle work while the production
worker does shorter cycle work. Large maintenance jobs are divided into smaller work
orders. Smaller work orders are easier to plan accurately and assess the most popular
maintenance approaches (Al-Najjar and Alsyouf, 2003). A list to develop supplying
materials was recommended of parts and quantities through experience, set up work order
system with rounds lists as soon as possible, track all work and call outs, next prepare
daily, weekly and monthly summaries of work accomplished, work planned, then track

parts or materials and equipment used and all other costs ferociously (Dennis, 2009).

Facility maintenance and management (FMM) is the priority concern upon completion
and effective can help managers to identify problems early and maintain (IFMA, 2004)
cited in (Chen et al., 2013). Facility Management (FM) is “A profession that
encompasses multiple disciplines to ensure functionality of the built environment by
integrating people, place, process and technology” (Lavy and Shohet, 2010). (FM)
included the built space, services, technology, maintenance, modification, adaptation,
function and use, security, comfort, environmental health, costs and benefits of
occupancy. The British Institute of Facilities Management (BIFM, 2001) defined the term
facilities management as “The integration of multi-disciplinary activities within the built
environment and the management of their impact upon people and the workplace”. The
International Facilities Management Association (IFMA, 2001) described (FM) as the
“Practice of coordinating the physical workplace with the people and work of the
organization”. Barrett (1995) defined (FM) as “An integrated approach to maintaining,
improving and adapting the buildings of an organization in order to create an
environment that strongly supports the primary objectives of that organization” ( Lavy
and Shohet, 2004). A conscious decision was made to involve service providers and
hospitals in the cooperative framework of the project in order to ensure a practical (real
world) orientation and satisfy the needs of industry and the clinical complexes (Lennerts
et al., 2005).
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2.4  Performance Indicator (PI)

Building Performance Indicator BPI, Annual Maintenance Expenditure AME, and
Normalized Annual Maintenance Expenditure NAME were developed to examine
hospital building performance and budgeting of their maintenance activities. The BPI
aims to compute the actual physical performance score for each system in a given
building, for each building and for the entire facility; it provides the facility manager with
a new perspective that creates a simultaneous link between the physical performance
score and the financial aspects of building components (Lavy and Shohet, 2010). AME
indicator is measured in ($/m?), expresses the amount of resources spent on maintenance
during a financial year, and combines expenditures on in-house personnel, outsourcing,
materials, and spare parts (Shohet et al., 2003). This indicator may be used to compare
the expenditures in a facility from one year to another, as well as to compare maintenance
expenditures between different facilities. Therefore, breaking the AME into its sources of
labor may provide significant information to decision-makers, as well as encourage
effective labor distribution decisions. NAME indicator is defined as the AME divided by
the facility coefficient. It eliminates the effects of actual building age, occupancy,
environment, and design by normalizing the Annual Maintenance Expenditure into an
indicator that can be compared with facilities at different age and under different service
conditions (Lavy and Shohet, 2010). This parameter can be combined with the BPI as an

indicator for the building performance to cost ratio (Lavy and Shohet, 2004).

Another indicator is called the Projected Performance (PP), which aimed to project the
future level of performance for the different elements in a building (Lavy and Shohet,
2007). Likewise, the PP mechanism does not consider renovation or capital improvement
projects that may be conducted in a building. Since these types of projects depend on the
mission of the building, as well as on available resources, it is very difficult to plan for
and incorporate them into the prediction model (Lavy and Shohet, 2009). Another
indicator is called Building Risk Indicator (BRI), this indicator aimed to determine the
risk level for each system in each of the buildings surveyed. Risk level is defined as an
ordinal scale with five categories of risk: Highly, Critical, C Marginal, Low and
Negligible (Lavy and Shohet, 2010).

10
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2.5 Design of Maintenance Operations

The maintenance in hospitals vary from one hospital to another depending on the type
maintenance, size of business used, degree of technology, and services offered as well as
the practice of maintenance or the manner. Hospitals are large public buildings that have
a significant impact on the environment and economy and have deferent users, so
adopting sustainable, environmental friendly measures for daily management of the
hospital, solar lighting systems, solar refrigeration systems, water harvesting and water
recharging systems etc. (Samiti, 2006; Lam, 2007).

It is impossible to produce buildings which are maintenance free, but maintenance work
can be minimized by good design and proper workmanship carried out by skilled experts
or competent craftsmen using suitable codes of installation, requisite building materials
and methods (lyagba and Adenuga, 2003). The design in any hospital variants of shape,
size, details and should be conceder of the enclosing walls of a courtyard varied among
regions and functions (Almhafdy et al, 2013). Maintenance is related to the background
of any project, unfortunately development plans and approved recurrent and capital
estimates. Good design is in itself maintenance, and non-maintenance is a factor/product
of good design (Adenuga, 2007; Lam, 2007).

Architectural design not means a geometric organization, but it influences users’ sensory
perceptions with a vision of the life cycle of the building, rather than considering it
simply as a new building with all members. The team should have a clear policy to
satisfy the requirements. Spatial architectural designs affect staff recruitment and
retention (Mourshed and Zhao, 2012). Design considerations that determine the success
in maintaining aseptic conditions and avoiding the transfer of bacteria (Balaras et al.,
2007). The integrated Building process means achieving good design for long term
sustainability. On the basis of the design guideline as building's basic performances,
some indices related to users' or owners' decision on the maintenance strategy such as the
economy, safety performance, serviceability performance, rationality of maintenance, and
maintenance times, the computing procedure for optimization is applied to search for the
optimal maintenance strategy for a target building (Chiu and Lin, 2014).

11
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Design with the concept of green hospital planning should consider the easy and low
maintenance aspects as well as the specification. (Setyowati et al., 2013).Understanding
the Green Maintenance GM requirements during operation phase of maintenance with
mapped onto design characteristics at the design stage (Ajukumar and Gandhi, 2013).
GM design should provide planning , shape, safety , cost , qualified human, equipment,
buildings, and extensions, needs, period , priority, quality, supply of materials , qualified
staff, creating mentoring programs, systems, communication, decision making,
cooperative culture, maintenance model, principles, functional analysis, reliability, fault
analysis, risk identification, optimizing operation, a combination of all maintenance
techniques and systems which give structure and life to a community in the hospitals
(Lee, 1995 ; LAM,2004). The geographical distance from the hospital to the most distant

settlement constitutes the worst case travel time to the hospital (Stern et al., 1996).

Design innovation is a physical adaptability and ability of a building to economically
accommodate future changing requirements (Barlow et al., 2008). Working in public
sector is very sophisticated, highly complex operation, performance is generally hard to
measure, services installations, technology, the built environment, the condition and
quality of buildings, way of looking at sustainability, equipment available with the
hospital (Samiti,2006). Each hospital is comprised of a services range and functional

units as a complex system, movement of people and goods. (Carr, 2010).

Building maintenance management in hospital represents the most difficult group of
largely public sector buildings to maintain, modern technology has resulted in modern
hospitals being one of the most complex and criticality of mechanical and electrical
systems, involving the interaction between the technical, social, legal and physical
determinants that govern the use of buildings (Francis et al., 2001; Shohet and Lavy,
2006; Zawawi et al., 2010; Lam, 2004).

12
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2.6  The Choice of Maintenance

The choice of maintenance depend on the type of work, items priority, efficiency of
maintenance, performance level, method of implementation , timing, function of the
effectiveness, number of maintenance personnel required for the implementation and the
expected cost of the maintenance process. Maintenance prioritization is a crucial task
especially when there are more maintenance work orders than available people or
resources and the correct prioritization of executing maintenance work-orders is essential

for improving the efficiency of maintenance operations (Ni and Jin, 2012).

Maintenance Efficiency Indicator MEI indicates the efficiency with which maintenance
activities are implemented. The MEI calculation requires three other indicators: the
Annual Maintenance Expenditure AME, the Building Performance Indicator BPI, and the
Facility Coefficient FAC (Shohet et al., 2003). No one person can reasonably have
complete knowledge, which is why specialized consultants play an important role in
hospital planning and design (Shohet, 2006; Carr, 2010).

The number of fixed employees that do the work in high quality with minimum time to
decrease the cost of whole small maintenances outsourcing can serve as a source for the
execution of seasonal maintenance works, as well as rehabilitation, renovation, and
replacement works. Maintenance labor could contribute as high as 80% of the total
maintenance cost. (Ni and Jin, 2012). The number of employees per 1,000 m2 built area
in healthcare facilities and the optimum crew size for a maintenance job is the smallest
that can perform the work using a good method in a safe, efficient manner (Shohet,
2006). Males are more likely to be employed in the maintenance department rather than

females.

Promote staff efficiency by minimizing distance of necessary travel between frequently
used spaces Allow easy visual supervision of patients by limited staff Hospital (Carr,
2010). Maintenance manager should study the minimum number of staff employed to
avoid overworked staff, which might affect the quality of the system (Zawawi and

Kamaruzzaman, 2009).

13
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Indicators of maintenance needs might be very usefully employed in maintenance
departments to ensure that there are enough people to cater to all the maintenance needs
(Shohet, 2003; Zawawi et al., 2010). A maintenance technician often does many different
jobs in a single day unlike the production counterpart who does high volume work
(Productivity Network Inc., 2002).

Technician and supervisors are among staffs with technical certificate and are considered
as skilled staffs that fulfills the building maintenance requirements. Staff must be
carefully select for their knowledge and ability. Staff evaluation systems, staff motivation
programme and staff trainings are an effective ways to improve employees’ maintenance
skills and should be practiced more often to bring out the best out of them. Maintenance
staff should be clearly brief on the position, jobs, and responsibilities before any works

can be executed (Zawawi and Kamaruzzaman, 2009).

Gradually change the mindset of your staff from an outside agency performing tasks to
one of a specialized and highly trained organization facilitating production (Dennis,
2009). A multidiscipline design team has professional responsibility to design out
maintenance and/or make suitable provisions for maintenance (Lam, 2007). Participation
of local staff the right of independence for performance and management has to be
provided in order to boost performance (Samiti, 2006).The degree and duration of
overheating, especially in hospital, will depend on geographical location, building design,

ventilation strategy and internal gains (Giridharan et al.,2013).

The maintenance and repair (M&R) requirements of healthcare facilities are more
demanding than those of most other facilities. The high intensity of use, long operating
hours (24-hours per day for most primary care hospitals) and specialized equipment all
lead to a relatively high maintenance workload usually fulfilled by a staff of tradesmen

and supervisors. (Lufkin, 1998).
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2.7 Previous Studies
Table 2.1: Summary of related previous studies
Research ] o o
_ Main Objective Year Main Findings References
Location
-To provide an overview of -The physical condition of 8
the overall condition of the | 2010 | hospitals was rated good & 4 WHO, UNDP, UNSCO &
estate, number, size and hospitals was rated poor, as an MOH (2010)
efficiency of the hospitals. average score.
- Assess the operational -Good coordination of
conditions Gaza hospital - h f
buildings. receiving the requests from
-Determine factors affecting the hospitals other
maintenance management 2013 | departments. El Shorafa (2013)
Palestinian | hospital buildings.
) -There is no enough staff
Gaza Strip
,not adequate fund, poor
contractors performance.
- To evaluate the -61.1% of respondents
effectiveness of the medical reported that there is no
equipment management in preventive maintenance
Governmental Health 2010 | system in their department.
Facilities. -83.7% of them reported that Murad (2010)
- To improvement of most of equipment that were
equipment management. malfunctioning were due to
lack of spare parts
- To develop key -The (BPI) analysis resulted Shohet(2003)
. performance indicator. indicating that the (MEI)
Occupied - To quantify the effects of -The manpower source Shohet et al (2003)
Palestinian | users, building parameters 2003 | diagram Lavy&Shohet (2004)
Territories and systems on the -The managerial span of Lavy&Shohet (2010)
performance and control
(Israel) maintenance of hospital Lavy (2006)
buildings Lavy (2011)
- To audit the existing -Maintenance staff has formal
maintenance situation in vocational qualifications and
government and private are provided training
hospitals in the Kingdom of facilities.
Saudi Arabia
Saudi Arabia 1999 | -The system preventive and Ikhwan and Burney (1999)
breakdown maintenance and
is fairly well developed.
Maintenance facilities are of
standard nature and various
maintenance reports.
Europe -To define what hospitals 2003 | All approaches to WHO (2003)

actually do,

performance measurement
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and

-To compare that with the
original targets identify
opportunities for
improvement.

suffer from behavioural and
technical problems

-Increased efficiency and
more effective utilization of
available resources.

-To improve the existing
facilities maintenance
management for hospitals in
Kenya

-The public maintenance
organization does not have
proper management of the
medical equipment.

-The organization fails to
assess the new technology
when selecting new
equipment thus compromising

Kenya 2012 ggtfeehealthcare and patient Mutia et al. (2012)
-Scheduled preventive
maintenance services on the
medical equipment does not
take priority over corrective
repairs in most of the public
hospitals compared to private
hospitals.
-To look into the -There is a relationship
relationship between between types of
maintenance strategies maintenance strategy
implemented in implemented and end user
Healthcare facilities. 2014 satisfaction Rani et al.(2014)
-To provide an overview of
types of maintenance
strategy applied to
Maintain facilities while
satisfying the end user.
-To develop maintenance -Building maintenance
achievement index (MAI) to practitioners believe quality,
benchmark the performance safety, time, cost, ]
of building maintenance a 2012 | functionality, and Yahya and Ibrahim, (2012).
KPIs. environmental friendliness
Malaysia can be considered as KPIs.
Proposes a (PMS) for the -Common maintenance
enhancement of FM. 2011 ;nanagfement_ systems applied NikMat et al. (2011)
or office building.
Identifying factors causing -Lighting, HVAC,
poor maintenance in various telecommunications and )
types of buildings 2010 | sanitation are considered to Zawawi et al. (2010).
need most maintenance
attention
To determine and identify -Five of the most influential
the factors contributing to 2010 variables were expectation of

rising maintenance costs.

tenants, building materials,
services, building age and
failure to execute maintenance
at the right time.

Shah Ali et al. (2010)
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To identify the maturity
level of the maintenance
organization in a specific

-The findings that the
maintenance organization had
not made much effort to

. - 2009 : -
hosplt_al with regard_ to the accomp_lls_h_ t_helr roles and Ali, and Mohamad (2009)
effectiveness of their responsibilities towards
management of facility successful implementation of
engineering maintenance FEM services
(FEM) services
To assess the current -The maintenance problems
condition of public influenced by the age of the
buildings, identify the buildings, lack of policy, Cobbinah (2010).
Ghana underlying principal causes 2010 | inadequate funds and, low
of poor maintenance of capacity of staff, pressure
public buildings from buildings number of
users
To examine the labour -The staff strength of the
composition for maintenance departments is
maintenance works in the inadequate and they are
public hospital buildings in inexperience on hospital
South-West, Nigeria 2012 | maintenance management. )
-Majority of the users of Afolarin (2012).
public hospital buildings do
not have access to any formal
training on effective use of
facilities.
To assess the operational -The factors responsible for
state of public hospital poor maintenance
buildings within the study management of public
area. hospital buildings in
Lagos State,
-The maintenance staff
o 2007 | held to their views that the Adenuga et al. (2007)
Nigeria users’ attitude and misuse of
those facilities by them is
strongly
responsible for poor
maintenance management of
public hospital buildings.
-ldentifies the significant -Maintenance departments
difference(s) in the need to adopt sound policies
operational state of Federal with respect to building
and State-owned public services replacement.
hospitals within the study -Inefficiencies and
area. 2006 | inflexibility impediments to (Adenuga&Ibiyemi,2006)

operational performance
should be avoided in hospital
environments due to the
sensitivity of the services
being rendered.
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2.8  Properties Affecting the Maintenance Work

There were the fault properties that affecting of the maintenance work as faults
properties, properties of prevention and safety, cost properties and maintenance culture

as follow:

2.8.1 Faults Properties

The analysis of the types of faults and rates and the causes to arrive of optimal times to
maintenance possibilities provision of resources which include the average time elapsed
until a failure occurs, average operating life of the piece or the effectiveness, the amount
of the discovery of faults and study the inspection and replacement times or carry out

maintenance and the possibility of reform.

2.8.2 Properties of Prevention and Safety

The best safety based on the impact of the fault or damage to the safety and limits safety

system linked to high age or equipment to be maintained or their parts.

2.8.3 Cost Properties

Specify the properties of the cost to achieve the lowest possible cost without losing the
level of maintenance, relies on repeat faults , times to stop , repair and labor needed. The
cost of doing the maintenance includes fixed costs, variable costs of labor, spare parts,
and services. Maintenance expenses depending on the type of industry, typically 15-40%
of production costs (Al-Najjar, 2003). A successful implementation of healthcare FM as
strategic planning, customer care, market testing, benchmarking, environmental
management, and staff development implementation is service requirements
management, planning, performance monitoring, supplier and contractor management,
health and safety processes, risk management, and service coordination (Lavy and
Shohet, 2010). Services are one of the faster developing forms of technology within
hospital building. The cost of services can fall between 10% and 50% of the total
construction cost. Services designer should have a higher professional responsibility to
influence the remainder of the team in the decision making process in relation to the

neglected maintenance of services after their physical installation (Lam, 2007).
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2.8.4 Maintenance Culture

Factors found to be highly significant by the maintenance officers as attitude of users,
misuse of facilities, and lack of discernible maintenance culture, inadequate training and
reluctance of some establishment to support innovations (Adenuga et al., 2007). The
challenge is to have good self-motivation and start promoting a ‘maintenance culture’
(Zawawi et al., 2010). The difficulties in measurement of performance are also
complicated by the relatively weak influence that clients have. In for-profit organizations
the recipients of services may generally go elsewhere, but in non-profit organizations
(Turrell, 1997). Maintenance performance is generally hard to measure, as one should not
only consider quantifiable parameters but also the quality of the performed maintenance

and its organization (Zawawi and Kamaruzzaman, 2009).

The concept of sustainability or green building issues and better design for our buildings
(Lam, 2007). The Built environment expresses in physical form the complex, social and
economic factors, which give structure and life to a community stated by (Adenuga,
2007; El-Haram and Horner, 2002; Holmes and Droop, 1982; Son and Yuen, 1993)
believes that Maintenance management of hospital buildings is one of the more complex
subjects in the field of facilities management. Contributing to great complexity of
healthcare facilities, the high criticality of mechanical and electrical systems, and the
scarcity of maintenance resources (Lavy and Shohet 2006).

The Integrated Design Process (IDP) makes a sustainable, green and high performance
building which are designed, constructed, and operated to make the world a better place
by improving the environment through nurturing lives, restoring environmental assets,
and offering inspiration by drawing on the collaborative experience of a multi-
disciplinary team of professionals. The IDP generates sustainable concepts that aim to
minimize the negative impacts of building on the global, regional and local environment
(Setyowati et al., 2013).
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2.9 Classification of Maintenance

Classification of maintenance vary from one department to another, as a result of several

factors which mentioned in chapter one.

In this section, the classifications depend on the previous studies and the MOH experts

as follow:

2.9.1 Lind and Muyingo Classification

Lind and Muyingo (2012) said that maintenance can be divided maintenance into two

specific types.

e Maintenance Corrective: Maintenance (Repairs/replacement) that intends to restore a
function that unnoticeably has reached an unacceptable level Immediate, that needs to
be carried out as soon as possible, Other corrective maintenance.

e Planned Maintenance: is planned in time, nature and scale .

2.9.2 Dennis Classification:

Dennis (2009) classified maintenance as follow:

e Preventive is Maintenance which is carried out to prevent an item failing or wearing
out by providing systematic inspection, detection and prevention of incipient failure.
Preventative maintenance is usually programmed.

e Statutory Maintenance is when plant such as lifts, fire systems, fume hoods and air
conditioning systems are serviced and maintained in accordance with legislative
requirements.

e Corrective Maintenance can be defined as maintenance that is required to bring an
item back to working order when it has failed or worn out.

e Backlog Maintenance is maintenance that is necessary to prevent the deterioration of
an asset or its function but which has not been carried out.
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2.9.3 MOH Experts Classification

These classifications depend on the MOH experts as follow:

% First Classification

The classification describes the maintenance as:

First: Planned maintenance and unplanned maintenance.

Second: Interior and exterior maintenance.

Third: Maintenance in governmental and non-governmental institutions look at the
figure (2.1).

= Planned Maintenance and Unplanned Maintenance

# Planned Maintenance

A regular maintenance associated with planning and programming of work for the
building, plan is organized and implemented based on prior study, practical experience,
statistical data and registration records elements and control, to achieve high levels of
maintenance of buildings and machinery, economic, higher efficiency and reduce costly

failures, the Planned maintenance is divided into:

- Preventive Maintenance (PM)

Made by the occurrence of defect, based on thinking, planning, examination, tests and
determining the status of each element of the building. The main objectives of using
(PM) are to reduce failures, their economic consequences by performing maintenance
actions at a predetermined point of times, regardless of the condition of the
equipment/component (Al-Najjar and Alsyouf, 2003).

Maintenance work requires preparing for emergencies before happen, this kind of
maintenance carried out according to plan time to reduce the risk of failure, improve the
performance of building elements. There are different approaches of setting PM

schedules leading to performance, reliability and utilization levels.
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Difficulties of PM as insufficient data, inaccuracy in assessing the time to action
especially when the standard deviation is large (Al-Najjar and Alsyouf, 2003).

Three different PM scheduling and ordering methods are being considered Global
Maintenance Order (GMO), Reliability Maintenance Order (RMO) and Value-Based
Maintenance Order (VMO) (altuger and Chassapies, 2009). PM is better than breakdown
maintenance (BM), so that PM plans and measures are demanded for critical equipment
(Qingfeng et al., 2011).

Risk Management in Healthcare Facilities

‘Risk management’ an organization process adopts a proactive management approach of
future uncertainty, identification of methods for handling risks which may endanger
people, property, financial resources or credibility. High priority risk management for any
healthcare facility, and it is achieved through a risk management program, risks are
identified, analyzed, classified, and controlled. (Lavy and Shohet 2010).

Table 2.2: Risk Categories: three risk assessment factors.

. . Risk Category 111
Risk Category | Risk Category Il : . )
. . ] Preventive Maintenance
Risk Functional Areas (A) Impact of Failure or (1)
Frequency (F)

Categories

Defines various environmental | Defines potential impact scenarios | Defines the level and
areas in which building is used in | that may result due to failure or | frequency of preventive

the facilit malfunction of the equipment. maintenance required.

- Conditional Maintenance

Identifying particular specifications of the components of the building, based on prior
planning of the state of the building, and by monitoring the performance of the elements
of the building over its life, determining measurements and special conditions of the
elements of the building. Condition-based maintenance (CBM) strategy and in particular
vibration-based maintenance (VBM) policy, as one of the policies included by CBM, is

based on deterministic and probabilistic models. (Al-Najjar and Alsyouf, 2003).
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- Predictive Maintenance

Is done through periodic monitoring of some of the key elements to note any change may
cause a lack of efficiency of any element in order to address defects can show those
elements.Predictive maintenance is based on the same principle as preventive
maintenance, diagnostic is used to measure the physical condition of state such as
temperature, vibration, lubrication and corrosion. Preventive and predictive maintenance
provide the maintenance organization with a more predictable and manageable workload
(Swanson, 2003).

- Treatment Maintenance
This maintenance follows the failure occurrence, or the appearance of defects in one
building elements, this maintenance aims to maintain the building to reserve its function
efficiently, and is a necessary maintenance needed for buildings, equipment, medical
devices, while the stoppage of work for technical reasons, such as breaking or corrosion
in one or some of its parts work. Moreover, system malfunction occurs sooner or later, so
it is necessary to provide the necessary resources to repair the fault and materials at the
moment it happens to provide the services at the Ministry of Health continuously. Failure
based maintenance (FBM) is only performed when a failure or breakdown occurs, no
action is taken to detect the onset of or to prevent failure (AINajjar and Alsyouf, 2003).

Types of treatment maintenance intervention levels depending on type and size of fault:

a- Partial Failure:

Damage in a specific part such as plumbing or drainage, and this kind spoil the continuity
of service in the performance of their work.
b- Total Failure:

If the damage occurs in more than one part of the system, this type stops completely and
become inoperable until after repairs. It can take two forms:

- Reforming of Faults: Do not come only in the presence of experts and specialists
agents assigned to the diagnosis of the faults.

- Maintenance: Deploying a team at a specific time of the need to maintain faults
leaves the field to restart the service again.
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= Unplanned Maintenance

Unplanned Maintenance is made after defects appearance of the building without
following the program for the implementation of business and in accordance with
previous records for maintenance of the different elements of the building and through
which the repair procedures immediately, without any prior plan, carry out their work
without the availability or use of data, information on maintenance activity and
procedures to avoid more problems. It has a part-time based on experience, the structure
of the business during the emergency period of time and include the following activities:

1- Emergency and Urgent: Actions which are required to be completed according to

needs and emergencies.

2- Dealing with the Sudden: Increase in maintenance is planned and produced by
increasing the number of business activities of various kinds.

a- Corrective Maintenance: carried out of the building to return it to its original state
before the advent of its flows has been defined in the types of planned maintenance
that have already been reviewed.

b- Emergency Maintenance: defined as non-planned maintenance, which are in the
event of serious damage to the building, are usually high costs and non-recurring,
elements of the planning of the unknown. "A stitch in time saves nine". Noble (1980)
described this as "the ideal maintenance situation in which the condition of the
property is kept within predetermined limits by a pre-planned programme of
preventive work, is never achieved in practice and is in fact unattainable except at an

impossibly high cost".
= Internal and External Maintenance:

Several internal factors that add complexity for the overall organization have a similar
effect on the maintenance function. The maintenance function may have to manage many

different craft classifications as electricians, mechanics (Swanson, 2003).

The internal maintenance is made within the hospital, regardless of the persons who

carried out the maintenance work, employees in the hospital or came from outside.
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External maintenance take place outside the hospital, that depends on the nature of the
work and the circumstances in addition to the conditions contained in the purchase of the
size of work decades and machinery and equipment to be maintained and most
importantly to the hospital speed to do maintenance, accuracy and pay acceptable costs
for maintenance (NikMat et al, 2011).

Due to intensity and scale of development, Hospitals on most occasions form deep build
environments and it can experience overheating during the summer, especially when the

outdoor temperature is more than 20°C (Giridharan,2013).

= Maintenance in Governmental and Non-governmental Institutions

The reality of the situation shows the importance and the degree of attention of senior
management in the maintenance of non-governmental institutions, much higher than
those given by the senior management of the maintenance in government institutions, due
to the ease of economies account and evaluate the performance of maintenance in
productive enterprise systems (non-governmental) while it is difficult in institutions
government, and because of the ease of maintenance economies in productive enterprises
account the increase in spending is much higher than government institutions
maintenance add to that the administrative unit for maintenance in government
institutions be linked to the lowest administrative level, and this reduces the effectiveness
despite its importance. Many government documents identify benchmarks for the HVAC
design in Hospitals, according to the various hosted functions (Ascione et al., 2013).
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First Classification of Maintenance
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Figure 2.1: First classification of maintenance
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% Second Classification

Maintenance includes radical change, organized prior and periodically and daily
construction work as that means the maintenances divided as radical, regular and routine
as shown in the Figure (2.2)

e Radical Maintenance

The Radical Maintenance includes radical change or necessary maintenance to restore
one of the elements of the building to function or perform maintenance work for
structural elements of the building such as the maintenance of a bishop or rebuilding
damaged walls, some maintenance work.
e Regular Maintenance
The periodic maintenance is maintenance work that are organized prior and periodically
and systematically to raise the efficiency of the building and functionally or aesthetically
is the assignment of maintenance work to a group of contractors, including those actions,.
e Routine or Daily Maintenance
daily construction work on the follow-up and check the various elements of the building,
and thus they are like preventive maintenance that address the flaws of the building
before they appear.When the trade-offs between different types of maintenance must
study the impact on the performance of the function of the building and the availability of
materials and maintenance crews necessary for implementation with the expected for

maintenance in mind the cost situation.

Second Classification Of Maintenance

[ Radical Maintenance ] [ Regular Maintenance ] [ Routine I\/El)e;ir:)tlenance or ]

Figure 2.2: Second classification of maintenance
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«» Third Classification

Maintenance activities in the hospital is done according to the following categories as
primary and secondary activities and this activates categories as specialization as shown
in the Figure (2.3).

e Primary and Secondary Activities

It can be divided depending on the size, type of hospital, nature of maintenance:

1- Initial activities: is the operation of the equipment, facilities, buildings, inspection,
calibration, electric power generation, distribution to the various sections according to
their need.

2- Secondary Activities: includes: storage, all procedures related to storage,
distribution, purchase, work of all protection systems, and systems of fire protection.

e Activities According to Specialization:

When the size of the maintenance at the hospital is very large, so it is necessary to
classify this maintenance into groups, or which combines a set of properties and features.
1- Maintenance relating to the activities of civil engineering and architecture, work
in the field as ventilation, sewer, water system, lighting, control of air, water pollutants,
and other activities. From an engineering perspective, a conscious evaluation of the plants
under the domain of the civil construction is based on objective and quantifiable
parameters (Peruzzi et al., 2014).

2- maintenance relating to the activities of electrical and electronic engineering,
mechanical and medical devices, elevators, air conditioners, water, generators and all
extensions on this field.

3- As the mechanical and electrical services in a building are an asset, good
management of building services should be provided, and the TQM system is a useful
management framework for achieving high quality of maintenance (Lam 1990).

4- Maintenance of Administrative activities, such as planning, recruitment of
technical staff, finding a private maintenance work, cost accounting records, storage

business, purchasing, distribution and procurement.
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Third Classification of maintenance

!
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Figure 2.3: Third classification of maintenance
% Forth Classification

In this classification maintenance is classified into two categories depend on vacant place
or size of hospitals as shown in the Figure (2.4).

. Classification depends on the working relationship maintenance vacant place:
This Maintenance is directly related to the patient, such as medical equipment and
maintenance have no direct relationship with the patient, such as maintenance of the
building from the outside and the inside.

. Classification depends on hospital size:  Maintenance is based primarily on
hospital size and therefore the number of devices and staff at hospital.

Forth Classification of maintenance

A4
Working place Size of the hospital

Figure 2.4 : Forth classification of maintenance
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«» Fifth classification

Maintenance in hospital can be divided into three categories in terms of the costs of

maintenance: as shown in the Figure (2.5).

o Low value Maintenance: where no economic benefit from the work of
maintenance and here only commissioned or replaced

. Highly cost maintenance: Maintenance and this is added the lowest possible cost.
o Expensive maintenance: must have an advanced maintenance system to determine
the causes of failures, poor workmanship, bad quality materials and crashes unintended
and here senior management should focus ,control failures ,non-use quality materials ,
low productivity, the alternative to the large maintenance replacement, taking into
consideration the high cost of maintenance and the emergence of more sophisticated and

increase the production technology, competition(Zawawi and Kamaruzzaman,2009).

Effective maintenance management minimized the cost associated with the non-
availability of an engineering service (CIBSE, 2000). Problems of maintenance will
result in high cost penalties including loss of service, high cost of repairs and, sometimes,

unnecessary building damage.

It is important to consider the maintenance operational policy at an early stage in the
design process to ensure that a maintainable building is possible. There are some
hospitals do not follow any of the above categories, but depends on an entirely different
classification depending on the nature of the departments used.

All classifications are agreed in that the work has complex parts, as well as the high cost
of maintenance. Since any kind of maintenance requires the services performed by
human beings, the human factor must be taken into account in program design and

implementation.

Program implementation is always easier at a new facility than at one where the habits

have been established and ingrained.
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Fifth Classification Of Maintenance

/ Vv

Low Value Highly Cost Maintenance Expensive Maintenance

Figure 2.5: Fifth classification of maintenance

2.10 Ways of Implementing the Maintenance Work in Hospitals

There are three ways to carry out maintenance work can be summarized as follows:

1- Implementation of maintenance by a specialized departments in hospitals or
outdoor center, specialist staff, follow to hospital as electromicanic, civil, medical, and so
on . Speed of coordination to carry out various maintenance, either the most important
drawbacks low completion rate and the difficulty of supervision and control. The
construction is setting a timetable for the construction work such as maintenance
plastering and re-paints the patient rooms and the restaurant every year in addition to

various hospital facilities.

The washing and painting works for the offices of doctors is up every two or three years,
and so on .The woodwork is up to every two years and re-paving lanes and streets in the
hospital every four years and examines extensions of water and sewer every eight years.
electrical and mechanical works and medical devices: In order to monitor all "checklist"
In this area is the work of so-called checklist Electrical and mechanical works, so that the
work of checking the connections and operating on a daily basis and oil testing,
calibration and check wiring and electrical connections on a monthly basis and efficiency
of the generator and appliances on an annual basis,

2- Implementation of Maintenance manner of contracting and this method is based
on the delivery contractor all maintenance work in the hospital through contracts and
agreements concluded between the hospital and the contractor and found the terms and

conditions and maintenance requirements of both parties and this method cons of the
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most important, high cost and low supervisory level and not get the job done the image
desired by the hospital.

3- Hospital can be used more than one way to carry out maintenance work which
according to the need and requirements of the reality of the case in order to achieve a

better level of maintenance and avoid as much of the cons of each method.

2.11 The Benefit of Maintenance Classifications in Hospitals

This benefit facilitates the management of maintenance departments and dealing with a
large number of activities at the hospital, finding several workshops according to the

classification practice and depends on the follow:

1- Distribution of work, staff responsibilities, developing employees performance
level by specialization in certain types of activities through specialized training,

2- Assistance in the completion of maintenance programs efficiently, specialization
helps to speed the completion of maintenance operations.

3- Time is very important factor especially in the emergency maintenance to save the
life of patients ,reduce downtime to a minimum, cost of buying, cost of maintenance of
origin ,the service from abroad , reasonable maintenance cost, minimum running cost,
high reliability of services good operational efficiency of building, quick response to
maintenance problems if any (Lam 1990). development of systems time and programs to
ensure the proper maintenance change damaged parts before the damage extends to other
parts of the maintenance and insurance operations,

4- Maintenance contracts and agreements of procurement of international
cooperation or the construction of hospitals through donors and the purchase of
equipment in the short term to lack of the necessary financial allocations due to the
blockade imposed on the Gaza Strip.

5- Determined the criteria, priority, needs of staff competency, maintenance asset
records, maintenance schedule, and plan for maintenance operation and review of the
process. These criteria are of the highest priority in improving the process in the

management of building maintenance.
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Working experience quality of maintenance system and the good design is in itself
maintenance, and non-maintenance is a factor of good design.

The age of the facility, its state, state of its systems, these three parameters enable the
identification of long-term and short-term need that significant to the maintenance of the
facility (Shohet, 2006; LAM, 2007;Zawawi and Kamaruzzaman,2009).

2.12 Maintenance Management Responsibilities

The responsibilities of maintenance department at the hospital are protection and safety
of all workers and patients, design of programs that reduce accidents, and solutions to
those accidents and breakdowns based on standards. Maintenance manager should be
able to manage the team as well as having sufficient knowledge of health and safety
regulation, other requirements that are necessary to the departments. Manager
responsibility brings a satisfaction condition not only for the occupants but also to the
staffs for not burden on overworked. Small simple buildings and large complex buildings
might require different amount of maintenance work. The ratio of average request for
repair daily or weekly to the number of maintenance work force would help management
to predict whether the maintenance team is able to run the maintenance system

effectively or not.

A good arrangement of organization structure will help the maintenance department to
manage the building without too much hassle (Zawawi and Kamaruzzaman, 2009). Bad
management may be simply a reflection of idleness and waste among maintenance
personnel, but there is usually much more to it than that. In order to have proper and
smooth running of the maintenance works, the person in charge in the maintenance

department must be competent in their roles and responsibilities (Zawawi et al., 2010).

Manager should know how to setup and run his maintenance department. Manual was
developed to give a maintenance leader help in setting up his maintenance function,
whether it is a small unit of a larger department or a complete but unorganized

maintenance department (Bush, 2008). Management should prepare and explain the
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responsibilities of the staff due to their position in the department. This is to avoid any
disputes between the employees over the jobs assigned. Therefore, when there is a
request for maintenance work at a certain area, the person in-charge of that area will

immediately take up the job (Zawawi and Kamaruzzaman, 2009).

2.12.1 Manager Responsibility

Each maintenance personnel should know his or her responsibility in the department and
description of the job responsibility will help each person perform work better. The
degree of responsibility may be measured by the variation in the value of job outcomes
over the feasible range of worker‘s effort. (Zawawi and Kamaruzzaman, 2009).
Maintenance manager shall set departmental goals, plan, organize, and control the
activities under his jurisdiction, and then all goals shall be specific, well defined, and
quantifiable, with an estimated, time of achievement. The goal shall be communicated
freely and clearly to all those involved. After that goals shall be reviewed regularly by the
maintenance manager, maintenance supervisor, and operations representatives (Bush,
2008). To measure performance, set priorities, the organizational needs have to be
considered i.e. the function and performance of buildings and their appropriate standards
will be dependent on the user’s perception and their primary needs (Chanter and
Swallow, 1996). The senior management should focus, control failures, non-use quality
materials, low productivity, the alternative to the large maintenance replacement or
removal or replacement, taking into consideration the high cost of maintenance and the
emergence of more sophisticated and increase the production technology, competition.
Effective maintenance management minimized the cost associated with the non-

availability of an engineering service (CIBSE, 2000; Zawawi and Kamaruzzaman, 2009).

2.12.2 Staff Responsibility

It is important for staffs to know their organization structure because it tells more about
the responsibilities and provide staffs with the knowledge in seeking further assistance. A
responsible worker is not closely monitored during the production process, but after the
outcome of his work is evaluated, credits will be given for a well done job or blames if

the job is poorly done. (Zawawi and Kamaruzzaman, 2009).
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2.13 Maintenance Program

Any program should be planned and put on regular basis in accordance with known and
accepted standards in the field of maintenance, these programs are necessary to be
flexible, and be constantly evaluated taking into account the service variables and degree
of quantity and quality) and the quality of materials used, and the standards and
foundations must be taken into account when developing a program of maintenance at the
hospital are:

o There is sufficient stock in the hospital covers the need during the holidays of
different materials that can be continuously their need.

o Identify the tasks, duties and powers of each person within the prepared mind the
need for hospital size and the size of the partitions and the quality and quantity of
available machinery maintenance program.

o Find the command system or instruction within the maintenance department for
each program so that this system includes how to prepare a request for essential
maintenance and information that must be contained in this application and stages of the
maintenance process until its completion with the knowledge that it is very necessary that
each particular model hospital for maintenance well designed It contains all the necessary
information that would be achieved, namely: to provide the means to cover the work and
provide data on the costs and feedback about the repeated failures, as well as facilitate the
scheduling of maintenance productivity and control work.Like any other service,
maintenance is important to the success of any clinical engineering program, general,
preventive maintenance (PM), breakdown maintenance (BD) and system of working.
Maintenance problems factor: delays in obtaining spare parts, shortage of technical
manpower, lack of training facilities, lack of funds, nonstandard spare parts, not enough
technicians, poor communication amongst staff (Ikhwan and Burney,1999). A successful
program include perform maintenance at a level that will keep the facility and equipment
safe and in an acceptable condition, Inspect items which may impact adversely on the
operation of the facility, promote the most effective and efficient use of resources,
accurate means of estimating the number of operations and maintenance personnel

needed staffed with sufficient number of individuals whose abilities and skill in the
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various trades is appropriate, Staff who work in this manner will only lose faith in what
maintenance can really do, The appropriate staff hours to accomplish each maintenance
task will be defined in this document. This allows you to obtain the sum total of staff
hours necessary to accomplish the required maintenance (Indian Health Service, 1997).
The preventive maintenance programs: program takes conceder the ideas and expertise of
every member of the maintenance staff. When people become involved in change, they
accept ownership for the rebuilding process. A program should include two main things:

- Building trust, providing recognition for improvements made, the opportunity to
be creative, Being willing to listen, act on employee suggestions.

- The challenge to start or improve a planned maintenance program is no longer
optional but essential. Everyone involved must believe in the program and the program
must relate to the facility and to the maintenance department.

Establish a basis for determining budgetary requirements and long-range planning
projections, provide a means of evaluating the maintenance effort and control of the
standard of operation at each facility, a method for instruction and training in proper
maintenance procedures by operators and users of equipment, establish the workload and
schedule for an effective, components that require contractor performed maintenance due
to lack of in-house expertise or staffing, prolong longer equipment life, reduce the
number of repairs, equipment downtime, require less standby equipment. A written
policy statement at the area level should clearly describe the importance of preventive
maintenance to non-clinical personal property equipment, building service equipment and
structures of the real property. The policies and procedures may be modified to adapt to
each particular business need (Bush, 2008).

2.13.1 Planning

Jardine et al. (1997) said that maintenance management is one of the core domains of
knowledge around which FM revolves. Applying program-planning frameworks (that
often have a foundation in behavioral science theory), engaging the community in
assessment and decision making (Sosnowy, 2013).

To plan the maintenance operation, and identify maintenance activities for all items in the

records (Zawawi et al., 2010). A strategic facility plan SFP is a term often used to
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describe the consolidation of FM activities. A long-term SFP is expected to forecast
facility implications on future business scenarios then compare forecasts to existing
resources and annually update the plan and budget to forecast potential improvements
next support functions of long-term facility planning through long-range strategic
facilities plans (Shohet, 2006). The main goal of planning are mentioned in the interviews
as the planning activity aims to develop a plan for maintenance work to reduce crash
rates, maintain the availability of equipment operation, and provide optimum and
economic potential system.

The Factors affecting the maintenance plan are service request method (operating
commands), the implementation of priority is operating ,providing materials, spare parts,
labors , equipment maintenance ,implementation of maintenance places (site work or
maintenance center) , the availability and accuracy of the information ,Records from

work specifications.

planning steps are identify the work orders, then identify the needs of the work which
include material, employment, and skills, next determine the time needed for
implementation, where the record time for the command, after that set a timetable for the
sequence of actions to accomplish of work that are operating priority status as a result of
the need and availability of labor, materials and equipment. It will be succeed if we use a
new technology in our plan such as Building management systems (BMS) to provide the
most comprehensive means to control the OR operating conditions and these are more
elaborate systems and are justifiable for large size facilities, especially when combined
with other hospital controls ( Balaras et al., 2007).
Types of Maintenance plans:

According to the maintenance manager (experts) in governmental hospital
. Ongoing developmental plans: are programs to estimate future needs and
development include: Work plans, means to achieve
. development plans in the areas of technical
. administrative maintenance plans, specifications to develop working methods

and the yield of the plan
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. Studies plans (the efficiency of individuals and the level of service). It involves
priority setting and using available manpower as efficiently as possible(Dekker &
Scarfb,1998).

. Short-term plans: is a short time programs include: Inspection service, planned
reform programs, and preventive maintenance programs.

. Long-term plans: are the programs for maintenance activities include:
Substitution and reconstruction programs, the reconstruction, and repair of the

expectations of programs.

2.13.2 Organization

As a function located within the overall organization, the maintenance department is
somewhat shielded from external, market-related factors that contribute to uncertainty
(Swanson, 2003).User identification of the status in all content existing maintenance
include determining the events and their locations using numbering, coding precision
measurements, marking places for repair and maintenance, a comprehensive description
of the work safety, operating instructions, definition of the site, the type of work, the
priority, any additional explanatory notes, and illustrations.

Factors that related to the owner and affecting on the maintenance operations first factor
that related to the maintenance organizational structure and its adaptation in this side.
Grimshaw (2003) in the past decade, facilities management has in fact served as a
principal means for the adaptation of the technological and cultural changes that
organizations are undergoing in the postmodern society (Honnecker et al., 1999).

e Technical record:
a record which shows work information technical specifications, required allowance of
operation, information about events, spare parts, replacements, and the basic performance

according to the general and special conditions of maintenance projects limits.
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Normally saves to record:

- private maintenance type cards in different colors
- card extraction method (signs or index cards)
- The use of computers now for registration and extraction of technical

information.

e Scheduling of maintenance work (how and when?) :

A comprehensive list of the items for maintenance and events, based on the record
events, condition, date, cost, inspection, repair and details of the steps technical

executive.

e Documents of the required specifications:

A document that describes the operational procedures detailed, desired menu item
quantities table, works that will be implemented and registered in cards specification
working for work. Various FMM-related data, documents are digitized and stored in an
integrated database in appropriate formats, all database are mapped as attributes of

appropriate components in various scales for easy access (Chen et al., 2013).

e Records:

Updating maintenance asset records list all assets that need maintenance to make sure
that they are in good working condition. Assets should be in different categories such as
electrical, mechanical, structural or environmental, coded to easily identify their priority
for maintenance. Effective records management programme will ensure that records are

available for use when it needed (Zawawi et al, 2010).

Advantages of computerization of maintenance management for building records in the
form of a property database, together with accounting, specifications and analysis of
expenditure were recognized and recommended as the way forward. (Lennerts et al.,
2005).
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e Maintenance plan:

The action plan was developed through the agenda and timetable and specifications work

out how to complete the work.

e Maintenance schedule:

Showing the type of maintenance appointed time, schemes, models program, which also
includes planned maintenance, determine daily, weekly, monthly or annual maintenance
work. This comprises the frequency for and all details of maintenance for each asset and
The maintenance management decision diagram might be one of the options, The
information gathered could be used in the future for any purpose, such as for setting

monthly or annual budgets and weekly or monthly work schedules (Zawawi et al. , 2010).

e Technical reports (Maintenance is it effective?)

Reports give information on how to complete the work, effectiveness of performance,
cost of maintenance, where decisions are taken on the amendment or change the
maintenance plan, programs or change specifications and maintenance procedures and
events and do substitution. A service file for all maintenance systems should be kept
current and readily available, including operation, inspection and service instructions,
records and reports of work performed, operating data and energy consumption, if
possible(Balaras et al, 2007). Providing more relevant information about component
condition increases maintenance ability (effectiveness) to avoid failures and makes use as
much as possible of the equipment/component effective life due to performing
replacements ‘‘just’” before failure, i.e. improved policy’s accuracy( Al-Najjar and

Alsyouf , 2003).

e Report of work completion:

The a document that describes the work carried out, the amount of effort, time, cost, new

requirements to determine the causes of non-completion of work, the requirements of the
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real maintenance work, production efficiency, events or spare parts storing, rates, method

of operating availability.

e Reports and Presentations

Weekly, monthly reports summaries to plant manager, production manager, prepare draft
presentation on proposal for formation of new maintenance responsibilities, submit to
plant manager for comments, incorporate changes from first draft comments into second
draft presentation, prepare slide presentation with verbal commentary of new unit
proposal, then Rehearse and then give presentation to PM, finally incorporate changes,
prepare, give presentation to plant manager and company headquarters (Bush, 2008).

2.13.3 Control

Method of work control to make optimal use of resources, by comparing the
implementation period with the standard time to get to know the causes of deficiencies in
the case of difference to one source. Hospitals, health care facilities are complex

applications in the fields of microclimatic control (Ascione et al., 2013).

e Control over the work:

Management of maintenance comprise control activities associated with each item of
maintenance project and addressed broadly under the headings of ‘technical’ and
‘control’ (BS 8210). Within local authorities there was a call for single control over the
maintenance of buildings, and recognition of the link between maintenance and design
(Kunibert et al., 2005).

e Control of maintenance

Good control systems and strategies also improve efficiency. There are various strategies,
techniques and systems that can be used, each with a different complexity, cost and
effectiveness (Balaras et al., 2007). A tendency to concentrate on the design at the
expense of other considerations, especially maintenance as the last thing on the

designer’s mind. Conceptual phase of a design is the single point in time at which there is
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control over the future maintenance. The ability to control or modify maintenance
diminishes from the earliest step in the design process (Lam, 2007). Maintenance control
consists of comparing outcomes with plans, indicating to management where problems
are (Dekker & Scarfb1998).

e Control of implementing the maintenance

The goal of control over the equipment is: the eradication of faults by changing the
operating method or the development of specifications and minimization the impact of
faults. Achieving more efficient maintenance depends on the capability of the
implemented maintenance policy to provide and employ effectively the relevant
information about the factors affecting the life of the component/equipment in
question(Al-Najjar and Alsyouf, 2003). By amending the maintenance mode and access
to an optimal plan and control method are as follows:

1- Gathering information: from work orders such as the time of the failure, its
quality, spare parts, the quality of the stalled reform, time, and capacity to work (man /
hour).

2- Failure Study: Analysis of the information collected in the past to study the
causes of repeated failure, fault diagnosis, the amount of the costs of failure and
maintenance: to identify the failure by a technical inspection team.

e Scale maintenance work:

Table 2.3: Scale maintenance work.

The use of labor Actual hours of work / standard work hours

Work Orders The number of executed orders / total no orders

Delay in completion Number of backlog / number of intake Business
Scale College / maintenance cost of the total number of

. Hourly cost maintenance ;
maintenance y hours for maintenance

work Fault Repetition Number of operating unit / number of hours

Crash
Maintenance operating Unity hours / total hours of maintenance
ratio operation
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e The administrative division of the Department of Engineering and

Maintenance

- Concepts and main characteristics of the organizational structure.

- Factors affecting the design of the organizational structure.

- The structure of the General Directorate of Engineering and
Maintenance.

- The basic elements of the maintenance management.

e Organizational structure:

The maintenance department may have a tall organizational structure with several
reporting levels (Swanson, 2003). The organizational structure is a framework that
defines the various departments and interior sections of the maintenance management,
and also shows the different administrative units that work together to achieve the goals
of the institution and implement its operations through a specialized unit of maintenance
to ensure service continuity which include qualified individuals through organizational
structure represented by one of the following organizations Plant Maintenance,
Engineering, operations and production must share responsibility in a coordinated effort
to optimize facility performance.

Making decisions on the basis of the best available (both quantitative and qualitative
research), using data and information systems systematically (Sosnowy, 2013), This term
as a service function, has responsibility for safe, efficient, and technically sound
execution of maintenance work. The Engineering in this term has responsibility for
providing technical information, guidance, and support to operations and maintenance as
part of the team effort. The operations and production, as equipment owners, have
accountability for their maintenance costs. The maintenance department shall prepare,
implement, promulgate, and maintain a clear set of departmental operating instructions
(Bush, 2008).
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- Decentralized organizational structure: The maintenance unit is
represented within the department at the hospital, the similarity of works is
taken into account in the sections and the technicians provide equipment that
enable to perform the maintenance activity.

- Centralized organizational structure: The special section for maintenance
workshop does all the work, where the maintenance of all sections of the
hospital is done by the teams according to a program used in the case of small
sections.

- Decentralized organizational structure added to a centralized
maintenance unit: The maintenance unit is represented within the department
at the hospital and do the maintenance work for the department which is
added to a central unit for repair, production, storage of spare parts,
specialized works, and to prepare guidelines and plans, this unit includes a
central workshop for maintenance. This organizational structure is trying to
combine the advantages of the last two structures, especially in the case of

large-sized sections.

e Factor affecting the design of the organizational structure:

The organizational structure is influenced by several factors when designed and
formulated to be comprehensive and appropriate the size of the organization reflect
on the size of the organizational structure, if the institution is more small, its
organizational structure is also small, but relatively large difficult to be in the division
and identify the tasks and activities to be performed process, and if a large
organization, the organizational structure be great activities and business and be more

numerous and diverse, leading to easy in the division of labor.

2.13.4 Monitoring

In this area the work called prepare checklist of Electrical and mechanical works,
checking the connections, operating a daily testing, calibration, check wiring, a

monthly efficiency of assessment, appliances on an annual basis, the devices at
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different times depending on the timeframe expected malfunctions. The hospital units
of elevators need to be sustained and vigorous follow-up for continued suitability. To
evaluate, review maintenance programme that has been implemented assessment to
establish whether the target has been achieved, find out what could be done to solve
remaining problems (Zawawi, 2010). New technologies, systems introduce a need for
well-trained and qualified personnel, to monitor, operate and maintain them. Thus,
keep updating with current advances and new technical information isessential
(Balaras et al., 2007).

2.14  Obstacles of Maintenance

A lot of countries are trying to get rank of industrialized with respect of maintenance.
National strategy for those countries, these Strategies must begin a rehabilitation
program for building , machinery and equipment to adopt preventive maintenance.
Many obstacles facing can be summarized which adversely affect the production of
the following:

- Absence of a circle on the high level of maintenance in most health institutions in
hospitals real field survey of information about the real situation of the reality of
maintenance in many countries , non-clear plan for maintenance , no prioritization
of work, wasted a lot of effort, time and money.

- There is no enough money to carry out maintenance work; productivity is low,
low wages, salaries, and lack of incentives for workers.

- The absence of a specialized department for purchase, distribution, storage of
assets for various building, equipment used in hospital, leading to a lack of
specialists in the development of specifications, bidding, lack of a clear
acceptable maintenance contracts with provide service companies, lack of

knowledge, lack of experience.

2.15 Service Procurement:
The services provided to stakeholders services, require a high-tech medical devices,
good environments, continuity of the effective requirements to use preventive or
corrective maintenance. Service purchasing follows competition and governmental

procurement system in which there are two methods certified to the system of
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purchasing maintenance service, the first method is: purchasing of maintenance
service through large tenders by authorized parties of donors and through the
Administration of International Cooperation at MOH, The second method is: direct
purchasing under the supervision of the procurement Administration at MOH. Correct
decisions regarding location selection to reduce operational costs and increase profits
but also enhance the competitive advantage of future growth (Chen et al., 2007).

2.15.1 Management Functions of the Maintenance Unit

There are a set of functions for maintenance unit, which is considered as an outline of the

work at the hospital:

Identify the different objectives, policies, and procedures to establish guidelines for
all maintenance work.

Identification of deviations in showing instructions and the actual reality of the work
unit and maintenance technicians.

identify the causes that led and lead to non-compliance with the guidance and the
maintenance unit should have a knowledge of that of the main reasons behind the
failure to train employees on the instructions properly and desire to implement what
they know they are on their own in addition to the sometimes a narrow time.

Identify and develop schedules and executive plans to make the correction operations
and application and follow-up and continuity in the modernization of the instructions

according to the findings of cutting-edge technology .

To make sure that the maintenance unit has made and is walking towards achieving its

objectives, it is necessary to find a good regulatory system and a high level of efficiency

and effectiveness, including the following:

e Monitoring of maintenance workers in the department's commitment and
achievements and the work of control of the logical action and indicators of the
workers within the guidelines lay down and control the loss or problems resulting
from the disruption of service to buildings and machinery and equipment.

46

www.manaraa.com



e The transfer of sufficient information on the case and all phases of maintenance
and procedures and the economy at the time, since all maintenance work must be
done according to a specific timetable and action plan are full and comprehensive
coordination and cooperation between the various units in the hospital details in
addition to the high flexibility.

e Sufficient number of teams or crews of human, plant and materials provide
commensurate with the size of the hospital and the nature of the services provided

therein.

2.15.2 Service Procurement by Large Tenders

The minister forms several competent committees to complete the process of purchasing
the service through major tenders, when deciding about the offers, all incoming requests
are sent from the hospitals to the Procurement Department (PD) at the MOH, PD make
an inventory of all requests received from all hospitals and collect all of the service
specifications, all information are gathered in a brochure which contains general
specifications, special conditions, technical specifications , bill of quantities, drawings,
department of request, and the distribution of brochures to the companies for some of
money goes to the Ministry of Finance (MOF) directly, the procurement department
announce the tender in two newspapers at least according to the system and receive all
bids from companies and announce the time of bids opening, and then calling all the
participated companies at a certain time, the committee shall open the envelopes and
announce the rates presentations of each company, the technical committee of MOH sorts
all bids submitted by the companies, the order of prices, matching budget, cooperate with
consultants from the same ministry in the technical issues when needed, the committee is
composed of at least three members in addition to the chairman, financial observer from
the MOF, and an observer of the general inspection department, this committee awards
one company to have service procurement from it according to the provisions of the Law
and Regulations, the procurement department contacts with the MOF to send a letter to
the amount of budget before awarding the certified companies, after completing the
accreditation procedures for the MOF, the purchasing order is sent to a company that has

been awarded by the offer, and ask the companies to make: a bank guarantee, an
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enforceable contract, identify business and accessories, site preparation in case of that the
business requires it, and a record of the reception of the location. After the completion of
the procedures and implementation, the Exchange are down paid, the receiving of works
are tested after the registration process, and the engineer or the committee do the
necessary tests to make sure the safety of the service after executing supervision and can
be used in the hospital , the observations are recorded within the model of service
examination, if the service has a very small observations and can be easily repaired, these
observations should be recorded in the model (PD in MOH, 2014).

e Administration of cards working in the field of maintenance / hospital

The human is the most important element in the maintenance unit at the hospital in
addition to the equipment, machinery, materials and construction, so the focus was on
manpower in terms of numbers, disciplines, creating systems of incentives, assign
responsibilities, duties, and functions of each individual, as well as making sure that
everyone on the knowledge and expertise of systems and methods of work in the hospital
have worked hard and some hospitals in order to find a special guide working in the field
of maintenance contains individuals this guide on basic things that are important to them
which is about the tasks and duties in each unit of the maintenance department, the basic
requirements to recruit and fill any vacancy in the departments of maintenance. Laws,
regulations, and instructions of interest to individuals and employees and senior
management statement expectations of workers in the departments (GDEM, 2014).

And the statement of the job description for all individuals and all sites within the
department and the department of human cadres in the maintenance department does not
need to be an effective supervisor the tasks assigned to it in terms of solving the problems
of maintenance services and follow-up instructions and staff scheduling their works.
Coordination with other departments in the hospital and to prepare special programs to
maintenance and to provide periodic reports to senior management for maintenance and
follow-up of all things storage, procurement and Business and Administrative other in
addition to other works of art cover, but the role of the supervisor in the maintenance
beyond the circle even further so that the supervisor loop link between the two groups

and the administration to meet the needs of technicians and motivate and lead them
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instead of their management, in addition to the need to investigate and search for personal
needs and his staff in order to provide appropriate incentives that meet their needs
towards more tender and productivity and management personnel also must provide a
training program and guiding them can technicians through these programs recognize and
cope with all sections of maintenance department and learn the various aspects of the
technology used in their field in addition to increasing their skills and the maintenance
department to provide places of special training and the use of optimal training method as
the case (GDEM, 2014).

e Maintenance Orders of medical devices and procedures of out servicing

1- Maintenance orders of medical devices.

2- procedures of out servicing
The database on the computer is considered as the backbone in the maintenance
procedures of medical devices since it contains all the data and information of medical

devices.

e Maintenance Procedures

Recording & testing: when a Failure in the medical devices is occurred, one of the users
of the medical devices communicates by telephone with the reception center of medical
breakdowns and informing them about the Failures or to bring the device to the
workshop. Reception center then recording all the information about the device in the
database. Then, the device is delivered to the competent technician who records the
failures on a label on the device, this label remains on the device until repairing and
handling over to the department. After that, the technician records all the repairing details
of the device, then turning to the database after full repairs. In each section or department
there is an area of reception and delivery of devices, between the user of the device and
the competent engineer of repairing devices. The repairing details of the device must be
recorded in the database, because this data can be used as reference when needed, and
can be used in saving time and effort when repeating the same failures, and a useful

reference for the manufacturing company. All examination tools that used in the
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department should be appropriate for the use within the department and carry a
calibration certificate (GDEM, 2014).

A table is allocated for each technician in the maintenance workshops, and each
technician is responsible for his table. All medical devices must be isolated from each
other during the repairing process, and the technicians must wear the appropriate clothes
and gloves code must be recorded for each device during repairing within the database
that describes the state of the device and what failures or that the device is expected to
attend the agent ... etc. The state of the device can be known from its location clearly,
there is a need for each user to write detailed reports about faults occurred in the device
and entering in the database, because this leads to reserve the device, any negligence in
recording of such failure lead to deterioration or damaging of the equipment (GDEM,
2014).

e Implementing Repairing Process

The device should not be used until it has a mark of good manner and has the technician

signature, all details should be recorded in the database. The environmental impact of

maintenance associated with equipment is primarily decided at the design stage and

secondarily, by the policies and steps followed during the operation phase of maintenance

(Ajukumar and Gandhi, 2013).

e Preventive Maintenance for Medical Devices
Preventive maintenance process is one of the medical engineering administration
tasks, it is done by one of technicians of medical maintenance. If the competent
technician could not implement the Preventive maintenance for any reason, the
manager should use his experience and skills in identifying the Preventive
maintenance, and then he should inform the user if the preventive maintenance for the
device is not implemented. Gits (1992) stated that PM is work performed after a
specified period of time or machine use, restores equipment condition in order to
avoid more catastrophic failures that would cause more extended downtime(Swanson,
2003).
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e Transferring the Device for Repairing or Calibration
Sometimes works are transferred to the company or agent for repairing or calibration
or supplying. The secretary office record all information about the works in the data
base and special forms which are confirmed by the administration and hospital
managers signatures, this form contains the competent technician name, serial
number, sending date, receiving date, reason for external maintenance, and name of
external company. The implemented works are received by the engineer and
committee. Classification of works in terms of risks the devices are classified in terms
of risks to: High, Moderate, and Low (GDEM, 2014).
e Types of maintenance in terms of dealing:

- Type one: when the devices are repaired in the site by the technicians.

- Type two: when the devices are repaired at the workshop of medical devices by
the technicians, time of repairing is less than two hours, according to the
availability of spare parts, the devices are returned to the department within five
days.

- Type three: when the devices are repaired externally or at the workshop of
medical devices by the agent, time of repairing is less than two hours, according
to the availability of spare parts at the company, the devices are returned to the
department within five days (GDEM, 2014).

2.15.3 Maintenance Contracts

The manager will resort to the work of maintenance contracts with the agent when
devices are high risk, there is no a specialist engineer in the maintenance of these devices,
lack of such devices for the repair, or lack of calibration instruments (PD, 2014).

There is a special model evaluates medical maintenance contracts. This form contains the

following:

e The type of contract and the amount of coverage:

a comprehensive or a preventive maintenance contract cost (cost per hour), and the
information recorded in the model are taken from the original reference which is the

database, any new information about the contract, date of the beginning, end of the
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actual cost, are entered to the database. Details of agent contract, details of the user, the
devices site, and the devices are still used or replaced by a new model? The replacement
must be reported to the committee responsible for the device. The effective contract is
consistent with the possibility of the user and provides good and appropriate services at
an acceptable cost. If the device maintenance service is only available from the agent and
the contract cost is too high and unacceptable, the medical engineering management and
coordination with the purchasing department will make a decision to prevent the purchase
of new equipment from this company because of the high maintenance cost, which
exceeds the upper limit (GDEM, 2014).cv

e Training:

The general director of engineering and maintenance (GDEM) is considered as the
responsible for identifying the training needs for all staff, and develops their abilities.
This is done in coordination with all departments of personnel. Green maintenance
enabled design of equipment and sustainable maintenance practices emerge as a solution
to the problem (Ajukumar and Gandhi, 2013). Maintenance practices to "predict and
prevent” is the advantage of the latter to perform a certain level of equipment
deterioration that occurs on a specified period of time or usage (Veron et al, 2005).
Engineering and management staff receives two types of training:

e General training:

It aims to develop the workers in engagement with their work environment, for example,
training sessions are held in the areas of fire extinguishers, first aid, and the formation of
working groups, etc.

e Special training:

It aims to develop staff skills in their field, e. g include courses held by the agents to
train the users of devices so that they can use and maintenance as required. The
maintenance department must be staffed with properly trained technical personnel.
Training of staff, hiring qualified personnel or a contractor, is necessary pre-emptive
actions (Balaras et al, 2007).
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2.16 Concluding Remarks for Literature Review

This chapter reviews the literature that are related to the present study to achieve the four
objectives listed in chapter one and to determine factors affecting maintenance

management of public hospital buildings.

The first objective was to influence of decision making of maintenance management
with reducing the overall costs of buildings maintenance in Gaza strip governmental

hospitals as illustrated in the following:

- The maintenance department structure, responsibilities and what activities was
illustrated.

- Deterioration, future needs and faulty of choice materials considered as factors
influence maintenance in the design stage.

- Maintenance cost factors were mentioned as building materials, building services,
building age and failure to execute maintenance at the right time.

- The poor maintenance of public buildings factors: the age of the buildings, lack of
maintenance culture, inadequate funds and high maintenance cost, pressure on
building facilities by number of users and poor construction work and maintenance
work done by maintenance personnel of the institution.

- Hospital building characteristics and their effect on the privacy of interior preparation
and medical installation that required special maintenance procedure was mentioned
to have a good background on hospital s behavior.

- There was dissatisfaction of the approach to maintenance factors: poor specification
of initial requirements, unclear aims and objectives and inappropriate frameworks and
the operational conditions carried out by maintenance departments in public hospital
building didn’t cover all kind of maintenance.

- Maintenance daily work is important to determine the attitude of the maintenance
departments or scheduled maintenance services provided to the end users of the

building.

The second objective was to set the criteria of the maintenance project items according to

the following:
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- the complexity criteria is a lack consensus on what constitutes excellence in building
assessment performance, covering the overlapping dimensions of social, economic,
environment and technological factors.

- Maintenance projects, construction time, cost predictability (design and construction),
time predictability, defects, client satisfaction with the product and client satisfaction
with the service.

- Previous literature has listed more than one classification of maintenance: preventive
maintenance, corrective maintenance and immediate maintenance etc.

- Building defects considered as essential resource for maintenance activities,
understanding common building defects and their types were essential, defects in the

building was analyzed and took an overview of common defects in buildings.

The third objective was to investigate the contradiction between the documents according
to:

- ldentifying all documents that related to maintenance projects.

- Choosing suitable standers documents for hospital building maintenance.

- Systems of before implementation in-house or outsourced.

The fourth objective was to Increase staff productivity to specify the minimum

requirements for maintenance management:

- Detailed field Survey for each building in the hospital and determine the existing
component of the building and their classifications.

- Prepare updated as built drawing for each component in the building and prepare
Check list for inspection of building component.

- Maintenance was defined as combination of all the technical and administrative
actions, including supervision, intended to retain an item, or restore it to a state in
which it can perform a required function.

- Maintenance aspects like functional, technical and image of the building and their

performance dimensions was discussed.
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3. CHAPTER THREE: METHODOLOGY

This chapter describes the methodology that was used in this research. The adopted
methodology to accomplish this study uses the following techniques: the information
about the research design, research population, questionnaire design, statistical data

analysis, content validity and pilot study.

3.1  Research Design
This chapter includes the main methodologies used in this research, pilot study and data
collection of a structured questionnaire, and the research data. The research design is

illustrated in six phases as follows:

The first phase of the research is identifying the problems and establishing objective of

the study and developing a research plan.

The second phase of the research includes a summary of the comprehensive literature
review. Literatures on Factors Affecting Maintenance Management in Gaza Strip
Governmental Hospitals were reviewed.

The third phase of the research included a field survey which was conducted with the
engineering, maintenance management in the governmental hospitals in Gaza Strip.

The fourth phase of the research focused on the modification of the questionnaire
design, through distributing the questionnaire to pilot study. The purpose of the pilot
study was to test and prove that the questionnaire questions are clear to be answered in a
way that help to achieve the target of the study. The questionnaire was modified based on
the results of the pilot study. 250 questionnaires were distributed to the research

population and 226 questionnaires were received.

The fifth phase of the research focused on distributing questionnaire. This questionnaire

was used to collect the required data in order to achieve the research objective.

The sixth phase of the research was data analysis and discussion. Statistical Package for
the Social Sciences, (SPSS 22) was used to perform the required analysis. The final phase

includes the conclusion and recommendations.
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Figure (3.1) shows the methodology flowchart, which leads to achieve the research

objective.
First Step A
*Problem Definition
+Objective development
» Hypothesis development
 Frameworkdevelopment )

Seconed Step

«literature review: the research was included a summary of the comprehensive factors that affecting on
maintenance management at governmental hospitals, detals of steps of maintenance in hospitals

Third Step

+Data collection :a field survey which was conducted with the engineering, maintenance management in
the governmental hospitals in Gaza strip

Fourth Step

Questionnaire design & pilot study: Focused on the modification of the questionnaire, through
distributing to the 30 experts in maintenance of hospitals, The purpose of the pilot study was to test the
(validity and reliablity)

Fifth Step

Questionnaire survey(226 respondents):Data collected will be analyzed using both descriptive and
inferential tools of software Statistical Package for the Social Sciences; (SPSS 22) was used to perform
the required analysis

sixth steps
Result and Case studies

Seventh Step
Conclusion and Recommendations

Figure 3.1: Framework of the research methodology
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3.2  Data Collection Methodology

In order to collect the needed data for this research , the secondary resources in collecting
data such as books, journals, statistics and web pages , in addition to preliminary
resources that not available in secondary resources through distribute questionnaires on
study population in order to get their opinions about factors affecting on maintenance
management in Gaza Strip hospitals. Research methodology depends on the analysis of
data on the use of descriptive analysis, which depends on the poll and use the main
program (SPSS 22).

3.3  Population And Sample Size

The population included employees of administration of engineering and maintenance in
the ministry of health MOH. The populations of study are the manager, engineers,
technicians working in Gaza hospitals maintenance projects in Gaza Strip, we select
exploratory sample with size of 30 , and 250 questionnaires were distributed randomly to

the research sample and 226 questionnaires are received.
Sample size determination:

Here are the formulas used to determine the sample size:

2

z
Sample Size n = (ﬂ) (3.1)

Where:

Z = Z value (e.g. 1.96 for 95% confidence level)
m = confidence interval (margin of error), expressed as decimal (e.g., .05 = £5)

Correction for finite population:

nN
Neorrected = m (3'2)

Where: N = population size

Using Equation (3.1), the sample size is:
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_( 1.96 )2—384
"= %005 T

The population size is 394, the corrected sample size using equation (3.2) is:

384 x 394
nCOTreCted = 394 + 384‘ _ 1

=195 (3.3)

Therefore, the minimum sample size required is at least 195

3.4  Pilot Study

A pilot study for the questionnaire was conducted before collecting the results of the
sample. It provides a trial run for the questionnaire, which involves testing the wordings
of question, identifying ambiguous questions, testing the techniques that used to collect

data, and measuring the effectiveness of standard invitation to respondents.

3.5 Data Measurement

In order to be able to select the appropriate method of analysis, the level of measurement
must be understood. For each type of measurement, there is/are an appropriate method/s
that can be applied and not others. In this research, ordinal scales were used. Ordinal
scale is a ranking or a rating data that normally uses integers in ascending or descending
order. The numbers assigned to the important (1,2,3,4,5) do not indicate that the interval
between scales are equal, nor do they indicate absolute quantities. They are merely

numerical labels. Based on Likert scale as shown in table (3.1):
Table 3.1: Likert scale

Item Very High. High. Mid. Low Very Low
Scale 5 4 3 2 1

3.6  Test of Normality for each field

Table (3.2) shows the results for Kolmogorov-Smirnov test of normality. From Table
(3.2), the p-value for each field is greater than 0.05 level of significance, then the
distribution for each field is normally distributed. Consequently, parametric tests will be
used to perform the statistical data analysis.

58

www.manaraa.com



Table 3.2: Kolmogorov-Smirnov test

. Kolmogorov-Smirnov
Field T
Statistic P-value
Human Resources Factors 0.523 0.947
Maintenance Projects Factors 0.678 0.747
Effect of policy and vision of the organization on maintenance
L 0.515 0.954
administration
Effect of internal and external environment of the organization on
. 0.618 0.840
maintenance
Effect of Crisis policy outside the organization on maintenance
o 0.935 0.346
administration
Supporting of the existence of effective methods of treatment to
reduce maintenance operations and maintain a longer duration of 0.537 0.935
hospital property
All paragraphs of the questionnaire 0.746 0.635

3.7  Statistical Analysis Tools

The researcher would use data analysis both qualitative and quantitative data analysis

methods. The Data analysis was made utilizing (SPSS 22). The researcher would utilize

the following statistical tools:
-Kolmogorov-Smirnov test of normality.
-Pearson correlation coefficient for Validity.
-Cronbach's Alpha for Reliability Statistics.
-Frequency and Descriptive analysis.

-Parametric Tests (One-sample T test).

T-test is used to determine if the mean of a paragraph is significantly different from a

hypothesized value 3 (Middle value of Likert scale). If the P-value (Sig.) is smaller than

or equal to the level of significance, o =0.05, then the mean of a paragraph is

significantly different from a hypothesized value 3. The sign of the Test value indicates

whether the mean is significantly greater or smaller than hypothesized value 3. On the

other hand, if the P-value (Sig.) is greater than the level of significance o = 0.05, then the

mean an item is insignificantly different from a hypothesized value 3.

3.8  Validity of Questionnaire

Validity refers to the degree to which an instrument measures what it is supposed to be

measuring. Validity has a number of different aspects and assessment approaches.
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Statistical validity is used to evaluate instrument validity, which include internal validity

and structure validity.

3.8.1 Internal Validity

Internal validity of the questionnaire is the first statistical test that used to test the validity
of the questionnaire. It is measured by a scouting sample, which consisted of 30
questionnaires through measuring the correlation coefficients between each paragraph in
one field and the whole field.Table (3.3) clarifies the correlation coefficient for each
paragraph of the “Effecting of human resources factors on maintenance administration”
and the total of the field. The p-values (Sig.) are less than 0.05, so the correlation
coefficients of this field are significant at a = 0.05, so it can be said that the paragraphs

of this field are consistent and valid to be measure what it was set for.

Table 3.3: Correlation coefficient of human resources factors on maintenance administration

No Paraaraoh Pearson Correlation P-Value
: grap Coefficient (Sig.)

1. Characterized by the institution size / No. of *
employees in the field of maintenance. 0.376 0.020

2. The staff have a good experience training in terms %
of efficiency 0.467 0.006

3. Employees have a competition in the field of *
maintenance. 0.564 0.001

4. A characterized of acceptable behavior for the %
employees compared to job satisfaction. 0.808 0.000

5. The culture to do the work and satisfaction. 0.710 0.000*

6. The feeling of responsibility to complete works . 0.450 0.007*

7. Work of employees and the reactions resulting from %
the performance feedback. 0.562 0.001

8. A social solidarity relationship between employees. 0.553 0.001*

9. Supports the existence of the responsibility %
distribution of roles either positively or negatively. 0.530 0.001

10. Finding methods of reward and punishment of %
maintenance process according to planned vision. 0.386 0.018

11. Directing the staff to apply clear, serialized and %
written instructions in doing work. 0.587 0.000

12. Seeking clarity job description for maintenance %
workers to work distribution. 0.593 0.000

13. Presence of a strong relationship between the direct "
boss and workers to carry out business. 0.614 0.000

* Correlation is significant at the 0.05 level

Table (3.4) clarifies the correlation coefficient for each paragraph of the “Effecting of
maintenance projects factors on maintenance administration” and the total of the field.

The p-values (Sig.) are less than 0.05, so the correlation coefficients of this field are
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significant at oo = 0.05, so it can be said that the paragraphs of this field are consistent

and valid to be measure what it was set for.

Table 3.4: Correlation of maintenance projects factors on maintenance administration

No Paraaraoh Pearson Correlation P-Value
: grap Coefficient (Sig.)

1. The project size supports the speed and accuracy of 0.692 0.000%
implementation.

2. The adml_nlstratlon have comprehensive maintenance 0.663 0.000%
for all project .

3. 'I_'he period of completlng the project in the specified 0.604 0.000%
time, cost and quality.

4. A specified time to start the project. 0.603 0.000*

5. Finance the project (internally, externally) 0.575 0.000*

6. Supports_ the division of work in phases according to 0.774 0.000%
the location or type of work

7. To specific cr_lterla that differ in their characteristics 0.701 0.000%
from other projects.

8. Information about the complexity in the project 0.532 0.001*

9. Encourages safety factors required in the project . 0.687 0.000*

10. | Takes _Qecmons and implement rapidly from the 0.693 0.000%
supervision .

11. The administration follows true and planned steps in
studying the tender documents and drawings of project 0.594 0.000*
before implementing the maintenance works.

12. | The maintenance works can be affected by ambiguity,
complexity and lack of a clear explanation of the bill of 0.407 0.013*
quantities in the project.

13. Provide the necessary materials for the maintenance 0.734 0.000%
work early

14. Tht_ere is an adva_nce to buy the needed materials for the 0.491 0.003*
maintenance project quickly

* Correlation is significant at the 0.05 level

Effect of policy and vision of the organization on maintenance administration

Table (3.5) clarifies the correlation coefficient for each paragraph of the " Strategies of

the organization according to plans " and the total of the field. The p-values (Sig.) are less

than 0.05, so the correlation coefficients of this field are significant at a = 0.05, so it can

be said that the paragraphs of this field are consistent and valid to be measure what it was

set for.
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Table 3.5: Correlation coefficient of Strategies of the organization according to plans

No. Paragraph Pearson C_o_rrelation P—V_alue
Coefficient (Sig.)

1. Standards of the organization to perform maintenance 0.733 0.000%
works

2. Enforce regulations, laws and mechanisms of the
ministry for the implementation of special projects in 0.794 0.000*
maintenance work.

3. Prlorltle_s in ch005|_ng work implementation of 0777 0.000%
scheduling and arranging of work.

4. There is _th_e right man in the right place and make the 0.681 0.000%
right decision.

5. Action communication, cooperation and partnership
with donors to provide funding for the completion of 0.777 0.000*
the work.

6. Capabilities according to prepared plans to complete 0.669 0.000%
the works as scheduled

7. Coordinates,  provides facilities, and  builds
relationships with local and international institutions to 0.713 0.000*
overcome risks.

8. The administration provides a safe working
environment and means of pre-emptive in the event of 0.746 0.000*
a risk because of the place.

9. Emit / qualify / train personnel administration, both -
abroad and at home to do the work. 0.634 0.000

10. The administration is characterized by planning,
organizing, directing, monitoring and internal and 0.798 0.000*
external control to the success of the work.

11. The administration seeks to have a clear vision about
the implemented maintenance projects and the projects

' . - 0.739 0.000*

to be implemented in the future and a mechanism to
link these projects to each other.

* Correlation is significant at the 0.05 level

Table (3.6) clarifies the correlation coefficient for each paragraph of the " Strategies of

the organization In terms of economic issue " and the total of the field. The p-values

(Sig.) are less than 0.05, so the correlation coefficients of this field are significant at o =

0.05, so it can be said that the paragraphs of this field are consistent and valid to be

measure what it was set for.

Table 3.6: Correlation coefficient of Strategies of the organization In terms of economic issue

Pearson Correlation P-Value
AU PRI Coefficient (Sig.)
1. High and low exchange rates 0.523 0.002*
2. Delays / pays _the_z payme_nt_s in case of an external 0.840 0.000%
contractor or paid in a specific time.
3. Guarantees of a contractor 0.821 0.000*
4. The administration fines / stimulates / deducts the
; . . 0.792 0.000*
maintenance workers in case of acceleration or delay
5. There are additional works in most of the maintenance 0.728 0.000*
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Pearson Correlation P-Value

No. Paragraph Coefficient (Sig.)

projects as a result of the ambiguity and lack of clarity
in the size and type of maintenance.

* Correlation is significant at the 0.05 level

Table (3.7) clarifies the correlation coefficient for each paragraph of the “Strategies of the
organization In terms of technical issue ” and the total of the field. The p-values (Sig.) are
less than 0.05, so the correlation coefficients of this field are significant at a. = 0.05, so it
can be said that the paragraphs of this field are consistent and valid to be measure what it

was set for.

Table 3.7: Correlation coefficient of Strategies of the organization In terms of technical issue

No Paraaraoh Pearson Correlation P-Value
: grap Coefficient (Sig.)
1. Matching between the maintenance plan with the other
plans (owner, contractor, consultant, donor, ..) and the 0.561 0.001*
nature of the relationship between them.
2. Quality services, quality of the used materials, and the
. A - 0.556 0.001*
attention to special maintenance works.
3. The necessary capablll_tles, resources, and facilities that 0.704 0.000%
will lead to the completion work.
4, Recycling and reuse of non-consuming material, which
provides the organization and helps in new artwork, but the 0.594 0.000*
quality may be less.
5. Technlcal./ engineering opinion in terms of flexibility / 0.836 0.000*
accuracy in decision-making.
6. Encourages independence /privacy in the success of non- .
AP . . ! 0.709 0.000
subordination / failure of maintenance process technically
7. Supports the existence of a maintenance team during the
receipt of the newly implemented projects for future 0.642 0.000*
follow-up maintenance
8. Coordinates between team supervisor on new projects and -
: ) e 0.650 0.000
maintenance team in order to plan, have a clear vision,.

* Correlation is significant at the 0.05 level

Table (3.8) clarifies the correlation coefficient for each paragraph of the " Strategies of
the organization In terms of technological issue " and the total of the field. The p-values
(Sig.) are less than 0.05, so the correlation coefficients of this field are significant at o =
0.05, so it can be said that the paragraphs of this field are consistent and valid to be

measure what it was set for.
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Table 3.8: Correlation of Strategies of the organization In terms of technological issue

Pearson Correlation P-Value

No. Paragraph Coefficient (Sig.)

1. A unified computerized system to provide the tools and
mechanisms of storing and dispensing like developed 0.875 0.000*
countries.

2. Schedules works in terms of priorities based on a
program adopted by all the parties involved to 0.820 0.000*
accomplish.

3. The administration keeps pace with the development
and transfer of technology from developed countries 0.886 0.000*
through the development of teams.

4, The sustainability systems projects in engineering
design and insists to include these systems in the 0.837 0.000*
maintenance work.

5. A computerized system to document the performed

work, as well as linking the request systems and stores. 0.891 0.000

6. The administration works to develop a modern control
systems required for maintenance in all maintenance
projects to be carried out and implemented, such as
PLC/BMS.......

0.637 0.000*

* Correlation is significant at the 0.05 level

Effect of internal and external environment of the organization on maintenance
administration.

Table (3.9) clarifies the correlation coefficient for each paragraph of the ™ Effect of
internal environment of the organization on maintenance administration " and the total of
the field. The p-values (Sig.) are less than 0.05, so the correlation coefficients of this field
are significant at a = 0.05, so it can be said that the paragraphs of this field are consistent

and valid to be measure what it was set for.

Table 3.9: Effect of internal environment of the organization on maintenance administration

No Paragraph Pearson Cprrelation P—V_alue
' Coefficient (Sig.)

1. The administration  seeks to provide a place for

maintenance, such as (office rooms, nursing rooms, patient
. . 0.683 0.000*

rooms, operation rooms, bathrooms) before starting
maintenance

2. The information about the physical factors in terms of the
appropriate place for maintenance work such as 0.827 0.000*
(ventilation / lighting / high or underground )

3. Informat_lon about the status of the place such as (vacant/ 0.825 0.000*
unoccupied /under warranty)

4, The specialization (type) in the work necessary for the
maintenance of such (civil works/ mechanical/ 0.789 0.000*
electrical/medical)

5. The administration encourages to solve any problem
necessary for maintenance work (emergency / scheduled / 0.709 0.000*
non-scheduled / planned / unplanned / preventive)

6. Characterized of degree difficulty to perform work (easy / 0.772 0.000%
vague / need to transfer out of place / difficult due to lack ' '
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No Paraaraoh Pearson Correlation P-Value
' grap Coefficient (Sig.)
of a suitable environment)
7. Information about the size of maintenance work (can be
treated in the same place / large / small treatment cannot be 0.810 0.000*
in the same place ....)
8. The use of high quality materials and are available in 0611 0.000*
stores or local markets
9. Non-specialized personnel (technically), doctors, nurses -
. - 0.642 0.000
maintenance work for personal wishes

* Correlation is significant at the 0.05 level

Table (3.10) clarifies the correlation coefficient for each paragraph of the "Effect of
external environment of the organization on maintenance administration” and the total of
the field. The p-values (Sig.) are less than 0.05, so the correlation coefficients of this field
are significant at a = 0.05, so it can be said that the paragraphs of this field are consistent

and valid to be measure what it was set for.

Table 3.10: Effect of external environment of the organization on maintenance administration

No Paraaraph Pearson Correlation P-Value
: grap Coefficient (Sig.)
1. Weather changes such as (temperatures, winds, storms,) 0.785 0.000*
2. Risks in the work, such as (pollution, noise, and 0.684 0.000%
congestion)
3. External constraints such as (intervention abroad /
; . 0.722 0.000*
unplanned maintenance / works overlapping...)
4. Contracts with external parties, such as (experts in
- ; 0.607 0.000*
maintenance/ contractors / suppliers / donors .....)
5. Characterized coordination (municipalities / Ministries
. L b 0.673 0.000*
Electricity Company and communications

* Correlation is significant at the 0.05 level

Table (3.11) clarifies the correlation coefficient for each paragraph of the “Effect of
Crisis policy outside the organization on maintenance administration ” and the total of the
field. The p-values (Sig.) are less than 0.05, so the correlation coefficients of this field are
significant at o = 0.05, so it can be said that the paragraphs of this field are consistent and

valid to be measure what it was set for.
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Table 3.11: Effect of Crisis policy outside the organization on maintenance administration

No Paraaraoh Pearson Correlation P-Value
: grap Coefficient (Sig.)

1. Polltlcgl_ _mstablllty resulting from the conflict/ 0.509 0.002%
reconciliation

2. The siege imposed on the Gaza Strip since 7 years 0.785 0.000*

3. The challenges facing the health sector in the provision of

L : . 0.723 0.000*

the minimum requirements for the completion of works

4. Wars on Gaza strip in 2008, 2012, and 2014 0.810 0.000*

5. Political conflicts which led to the conscientious and non-
return of a large no. of employees to work and inequality 0.717 0.000*
among staff in terms of rights

6. Rapid crises as a result of lack of clear policy for donors /
donor funding for projects the size and quality for 0.732 0.000*
maintenance

7. Using c_)f collective punishment imposed by the Israeli 0.622 0.000*
occupation

8. Restrictions and _condltlons imposed by some donors to 0577 0.000%
perform some maintenance work

9. No encourage for. t.he investment in maintenance as a result 0545 0.001*
of successive political upheavals

10. The; lack of a comprehenswe program to support the 0.659 0.000%
maintenance sector in all aspects

* Correlation is significant at the 0.05 level

Table (3.12) clarifies the correlation coefficient for each paragraph of the " Supporting of
the existence of effective methods of treatment to reduce maintenance operations and
maintain a longer duration of hospital property " and the total of the field. The p-values
(Sig.) are less than 0.05, so the correlation coefficients of this field are significant at o =
0.05, so it can be said that the paragraphs of this field are consistent and valid to be

measure what it was set for.

Table 3.12: Supporting of the existence of effective methods of treatment to reduce maintenance
operations and maintain a longer duration of hospital property

No Paraaraoh Pearson Correlation P-Value
: grap Coefficient (Sig.)
1. Periodic meetings to resolve the problem on time 0.558 0.001*
2. Se_ttlr_lg a timetable for maintenance work in terms of 0.456 0.006*
priority
3. Review and audit requests for maintenance orders and do 0.693 0.000*
not recur
4, Regarding / responsibility in performing tasks by the team -
. . 0.651 0.000
based on the maintenance operations
5. Provide moral and real incentives 0.755 0.000*
6. Providing comfortable environment and appropriate place -
. 0.845 0.000
to work for the team of maintenance work
7. Provide adequate training to prepare staff for maintenance -
) . 0.741 0.000
operations, whether internally or externally
8. Using of punishment methods , whether the warning or -
o . - 0.393 0.016
dismissal for those who work in disregarding
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No Paraaraoh Pearson Correlation P-Value
' grap Coefficient (Sig.)

9. Spee_d and p_rqflmency in the performance of work as 0.607 0.000%
required precision

10. | Maintaining the use of high quality materials and are 0.608 0.000%
available in local markets

11. | Operating the team on modern systems and variable 0618 0.000%
periods

12. | Applying the preventive maintenance program 0.833 0.000*

13. | Provision of spare parts and materials necessary for the -
. . . - 0.756 0.000
implementation of all kinds of maintenance programs

14. | Continuous coordination between Administrations and
departments to perform maintenance quickly and 0.677 0.000*
accurately

15. | The provision of a dedicated staff with efficiency and

T ; : 0.787 0.000%

professionalism in terms of quantity and quality

16. | Import modern technology and quality programs to keep -

: - 0.678 0.000

pace compared with the developed countries

* Correlation is significant at the 0.05 level

3.8.2 Structure Validity of the Questionnaire

Structure validity is the second statistical test that used to test the validity of the
questionnaire structure by testing the validity of each field and the validity of the whole
questionnaire. It measures the correlation coefficient between one field and all the fields
of the questionnaire that have the same level of liker scale.

As shown in Table (3.13) clarifies the correlation coefficient for each field and the whole
questionnaire. The p-values (Sig.) are less than 0.05, so the correlation coefficients of all
the fields are significant at a = 0.05, so it can be said that the fields are valid to be
measured what it was set for to achieve the main aim of the study.

Table 3.13: Correlation coefficient of each field and the whole of questionnaire

No Field Pearson Correlation P-Value
' Coefficient (Sig.)
Human Resources Factors 0.618 0.000*
Maintenance Projects Factors 0.826 0.000*
1. Strategies of the organization according to plans 0.918 0.000*
2. Strategies of the organization In terms of economic issue 0.885 0.000*
3. Strategies of the organization In terms of technical issue 0.770 0.000*
4. Strategies of the organization In terms of technological
. 0.822 0.000*
issue
Effect of policy and vision of the organization on
. S 0.802 0.000*
maintenance administration
1. Effect of internal environment of the organization on
. S 0.840 0.000*
maintenance administration
2. Effect of external environment of the organization on 0.922 0.000*
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Pearson Correlation P-Value

No. Field Coefficient (Sig.)
maintenance administration
Effect of internal and external environment of the
. . 0.586 0.000*
organization on maintenance
Effect of Crisis policy outside the organization on
0.431 0.009*

maintenance administration

Supporting of the existence of effective methods of
treatment to reduce maintenance operations and maintain 0.533 0.001*
a longer duration of hospital property

* Correlation is significant at the 0.05 level

3.9 Reliability of the Research

The reliability of an instrument is the degree of consistency which measures the attribute;
it is supposed to be measuring. The less variation an instrument produces in repeated
measurements of an attribute, the higher its reliability. Reliability can be equated with the
stability, consistency, or dependability of a measuring tool. The test is repeated to the
same sample of people on two occasions and then compares the scores obtained by
computing a reliability coefficient (George and Mallery, 2003). Period of two weeks to a
month is recommended between two tests. Due to complicated conditions that the sample
is facing at the time being, it was too difficult to ask them to responds to our
questionnaire twice within short period. The statistician's explained that, overcoming the
distribution of the guestionnaire twice to measure the reliability can be achieved by using
Cronbach Alpha coefficient through the SPSS 22 software.

3.10 Cronbach’s Coefficient Alpha

This method is used to measure the reliability of the questionnaire between each field and
the mean of the whole fields of the questionnaire. The normal range of Cronbach’s
coefficient alpha value between 0.0 and + 1.0, and the higher values reflects a higher
degree of internal consistency. The Cronbach’s coefficient alpha was calculated for each
field of the questionnaire.

Table (3.14) Shows the values of Cronbach's Alpha for each field of the questionnaire
and the entire questionnaire. For the fields, values of Cronbach's Alpha were in the range
from 0.775 and 0.941. This range is considered high; the result ensures the reliability of
each field of the questionnaire. Cronbach's Alpha equals 0.959 for the entire questionnaire

which indicates an excellent reliability of the entire questionnaire.
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Table 3.14: Cronbach's Alpha for each field of the questionnaire

No. Field Cronbach’s Alpha

1. Human Resources Factors 0.775

2. Maintenance Projects Factors 0.879
Effect of policy and vision of the organization on maintenance

3. . . 0.941
administration

4 Effect of internal and external environment of the organization on 0.854

' maintenance '

Effect of Crisis policy outside the organization on maintenance

5. . ) 0.858
administration
Supporting of the existence of effective methods of treatment to

6. reduce maintenance operations and maintain a longer duration of 0.920
hospital property

All paragraphs of the questionnaire 0.959

Thereby, it can be said that the researcher proved that the questionnaire was valid,

reliable, and ready for distribution for the population sample.
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4. CHAPTER FOUR: DATA ANALYSIS AND DISCUSSION

This chapter includes analysis and discussion of the result that have been collected from
field surveys. A total of 226 from 250 completed copies had been received, representing
valid response rate 90.4 %. Data were analyzed quantitatively using SPSS version 22
including descriptive and inferential statistical tools. This chapter included the respondent
profiles and the way of implementing work, quantitative analysis of the questionnaire,

and finally the summary framework of the results.

4.1 Personal Data

The target respondent of questionnaire survey were the professionals (administrators,

managers, engineers, technicians and other workers.

Gender: Table No.(4.1) shows that 98.2% of the sample are Males and 1.8% of the
sample are Females, this result indicates that males are more preferred than females to do
maintenance as shown in the table (4.1).

Table 4.1: The respondent profile

General
information
about Categories Frequency Percentage
respondent
Male 222 98.2%
Gender Female 4 1.8%
From 20-25yrs. 14 6.2%
Age From 26-30yrs. 91 40.3%
From 31-35yrs. 53 23.5%
Master 16 7.1%
Bachelor 77 34.1%
Qualification Diploma 113 50.0%
other 20 8.8%
Director of
Administration 1 0.45%
_Job in Director of 6 2 65%
maintenance Department
management Head of Department 25 11.1%
other 194 85.9%
1- 5years 45 19.9%
vears of 6- 10 years 100 44.2%
Experience 11- 15 years 29 12.8%
more than 15 years 52 23.0%
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General

information )
about Categories Frequency Percentage
respondent
Experience of 1- 5years 43 19.0%
your 6- 10 years 89 39.4%
Maintenance 11- 15 years 22 9.7%
Administration | more than 15 years 72 31.9%
1-5 Empl. 25 11.1%
pell'\lrgéz];n . 6-10 Empl. 73 32.3%
11-15 Empl. 15 6.6%
employees
more than 15 Empl. 113 50.0%
General 183 80.97%
Specialist 42 18.58%
Hospital Type Educational 1 0.45%
Emergency 0 0.0%
50 Beds 41 18.1%
Size of Hospital 51-150 Beds 97 42.9%
'Zee‘;’(par‘l’gf'ta 151-600 Beds 61 27.0%
more than 600 Beds 27 11.9%
General 141 62.4%
Specialist 58 25.7%
Specializations Central 16 7.1%
Major 11 4.9%
1-5 bul. 53 23.5%
Departments 6-10 bul. 97 42.9%
administration 11-15 bul. 28 12.4%
more than 15 bul. 48 21.2%
< 500m* 22 9.7%
Area of 500-<1000m* 91 40.3%
Departments 1000 - < 2000 m? 34 15.0%
served more than 2000 m* 79 35.0%
1- < 5years 13 5.8%
5 - <10 years 91 40.3%
Age of building 10 - <20 years 48 21.2%
more than 20 years 74 32.7%
Single Sys 10 4.4%
No. of large Double Sys 38 16.8%
' Multi Sys 125 55.3%
systems
Complex Sys 53 23.5%
No. of Medical < 10 devices 14 6.2%
devices need 11 - <50 devices 79 35.0%
annual 51 - <100 devices 27 11.9%
maintenance > 100 devices 106 46.9%
No. of <5 comp 55 24.3%
specialized 5 - <10 comp 91 40.3%
Companies that 10 - <20 comp 33 14.6%
can buy the
maintenance 20 comp 47 20.8%
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General

information )
about Categories Frequency Percentage
respondent
service
No. of | <5 comp 68 30.1%
co?ﬁgar? ieer;ecr:n 5 - <10 comp 88 38.9%
do maintenance 10 - <20 comp 31 13.7%
20 comp 39 17.3%

Age : Table (4.1) shows that 6.2% of the sample is from 20-25 years, 40.3% of the
sample is from 26-30 years, which is a benefit that is the largest percent from youth,
23.5% of the sample are from 31-35 years, and 30.1% of the sample is more than

36years.

Quialification: Table (4.1) shows that 7.1% of the sample are " Master " holders, 34.1%
of the sample are " Bachelor " holders, 50.0% are " Diploma " holders since almost of
the maintenance workers are technicians, and 8.8% of the sample are other holder.

Job in maintenance management: Table (4.1) shows that 0.45% of the sample are "
Director of Administration ", 2.65% of the sample are " Director of Department "

11.1% are " Head of Department " since almost of the maintenance team from engineers ,

and 85.9% of the sample are other holder.

Years of Experience at Maintenance: Table (4.1) shows that 19.9 % of the sample
have " 1-5" years of experience, 44.2 % of the sample have " 6-10" years of experience,
12.8 % have " 11-15" years of experience, and 23% of the sample have more than 15

years which include the experts of maintenance.

Experience of your Maintenance Administration: Table (4.1) shows that 19% of the
Maintenance Administration have “1-5" years of experience, 39.4% of the sample have "
6-10" years of experience, 9.7 % have " 11-15" years of experience, and 31.9% of the

sample have more than 15 years.
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No. of permanent employees in your administration: Table (4.1) shows that more than
50% of Maintenance Administration have more than 15 employees, 11.1% from “1-5"

empl. 32.3% from “6-10" empl. And 6.6 % from"11-15" empl.

Hospital according to type: Table (4.1) shows that 80.97% is general hospitals, 18.58%
Specialist hosp.,0.45% educational hospitals and there is no emergency hospitals but

there is an emergency department in every hospital.

The Size of Hospital expands to: Table (4.1) shows that 18.1% contain 50 bed, 42.9%
contain from 15 to 150 beds, 27.0% from 151 to 600 beds and 11.9 more than 600 bed.
Specializations: The table (4.1) shows that more than 62% of the Hospitals are General,
25.7% Specialist, 7.1% central and 4.9% Major.

No. of Departments served by your administration: Table (4.1) shows that more than
42% of the Hospitals have 6 t010 buildings served by the maintenance administration,
23.5% served by from 1-6 buil., 12.4%served by from 11 to 15, more than 21% served by
more than 15 buil.

Area of Departments served by your administration: Table (4.1) shows that more than
40% of the hospitals have area of 500 to 1000m2 served by the maintenance
administration, more than 9% of the hospitals have area of 500 to 1000m2 served by the
maintenance administration. exact 15% of the hospitals have area of 1001 to 2000m2
served by the maintenance administration, exact 35% of the hospitals have area of more

than 2000m2 served by the maintenance administration.

Age of building needs maintenance: Table (4.1) shows that more than 40% of the
hospitals having age of 5 to 10 years need maintenance, more than 5% of the hospitals
having age of 6 to 10 years need maintenance, more than 21% of the hospitals having age
of 11 to 20 years need maintenance, more than 32% of the hospitals having age more

than 20 years need maintenance,.

73

www.manaraa.com



No. of large systems need maintenance (Generators, ......): Table (4.1) shows that
more than 55% of the hospitals need multi systems of maintenance, more than 4% of the
hospitals need single systems of maintenance, more than 16% of the hospitals need
double systems of maintenance, more than 23% of the hospitals need complex systems of

maintenance,.

No. of Medical devices need annual maintenance: Table (4.1) shows that about 47%
of the hospitals need annual maintenance less than 10 dev., exact 35% of the hospitals
need annual maintenance from 11to 50 dev., about 12% of the hospitals need annual
maintenance from 51to 100 dev., about 47% of the hospitals need annual maintenance

more than 100 dev.

No. of specialized companies that can buy the maintenance service: Table (4.1) shows
that about 40% of the existed medical companies can provide maintenance service for the
hospitals less than 5 comp., about 24% of the existed medical companies can provide
maintenance service for the hospitals from 6 to 10, more than 14% of the existed
medical companies can provide maintenance service for the hospitals from 11to 20, and
more than 20% of the existed medical companies can provide maintenance service for the

hospitals more than 20 comp.

No. of general companies can do maintenance: Table (4.1) shows that about 30% of
the existed general companies can do maintenance for the hospitals less than 5 comp.,
about 40% of the existed general companies can do maintenance for the hospitals from 5
to 10 comp., more than 13% of the existed general companies can do maintenance for
the hospitals from 11 to 20 comp., more than 17% of the existed general companies can

do maintenance for the hospitals more than 20 comp.
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4.2  Analysis For Each Field

4.2.1 Effecting Of Human Resources Factors

Table (4.2) shows the following results:
® The mean of item #11 “The administration is directing the staff to apply clear,
serialized and written instructions in doing work™ equals 3.36 (67.26%), Test-
value = 5.32, and P-value = 0.000 which is smaller than the level of significance
o=0.05. The sign of the test is positive, so the mean of this paragraph is
significantly greater than the hypothesized value 3 . We conclude that the
respondents agree to this paragraph.

® The mean of item #3 “Employees have the state of competition in the field of
maintenance because they are paid incentives, either moral or physical” equals
2.11 (42.23%), Test-value = -12.08, and P-value = 0.000 which is smaller than the
level of significance o =0.05. The sign of the test is negative, so the mean of this
paragraph is significantly smaller than the hypothesized value 3. We conclude that

the respondents disagree to this paragraph.

# The mean of the filed “Effecting of human resources factors on maintenance

administration” equals 2.96 (59.15%), Test-value = -1.14, and P-value=0.128

which is greater than the level of significancea=0-05. The mean of this field is
insignificantly different from the hypothesized value 3. We conclude that the
respondents (Do not know, neutral) to field of “Effecting of human resources

factors on maintenance administration".

® item #11 indicates that a sequence and a clear instructions from the maintenance
administration, also paragraph #3 indicates that there is no satisfaction in the
competition due to two reasons lack of employees and political division.
Generally, the resources do not only affect on maintenance administration

decisions.

75

www.manaraa.com



Table 4.2: Effecting of human resources factors on maintenance administration

Item

Mean
Proportional mean
(%)

Test value
P-value (Sig.)
Rank

Characterized size / No. of employees in the field of
1.| maintenance compared to the size of the work assigned | 2.47 49.33 -8.64 0.000* 12
to them.

The staff have a good experience , adequate training in

o 291 58.12 -1.44 0.075 10
terms of efficiency

Employees have a competition in the field of because

they are paid incentives, either moral. 2.11 42.23 | -12.08 | 0.000 13

The administration accepted behavior for the

. . ) 259 | 51.77 | -5.77 | 0.000* 11
employees compared to job satisfaction.

The employees have the culture to do the acceptable

work and satisfaction. 2.98 59.56 -0.36 0.361 8

The employees are feeling responsibility towards the

*
works to be completed 3.35 67.00 5.41 0.000 2

There is a follow-up to the work of employees and the
7.| reactions resulting from the performance of work and | 3.31 66.13 4.46 0.000* 3
give feedback.

There is a social solidarity relationship between the

3.26 65.24 3.65 0.000* 4
employees .

The administration supports the existence of the
9. Mandate / responsibility / distribution of roles/ and be | 3.09 61.78 1.21 0.115 6
developed to its extent, either positively or negatively.

The administration seeks to find methods of reward
1(¢ and punishment that would regulate the maintenance | 3.09 61.87 1.25 0.107 5
process according to the planned vision.

The administration is directing the staff to apply clear,

4 serialized and written instructions in doing work.

3.36 67.26 5.32 0.000* 1

The administration is seeking clarity of the job
12 description for maintenance workers according to the | 2.98 59.56 -0.32 0.375 7
work distribution.

The administration encourages the presence of a strong

13 relationship between the direct boss and workers to | 2.93 58.67 -0.86 0.196 9
carry out business.
All paragraphs of the field 2.96 59.15 -1.14 0.128

* The mean is significantly different from 3
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4.2.2 Maintenance Projects Factors
Table (4.3) shows the following results:

# The mean of item #6 “The administration supports the division of work in phases
according to the location or type of work” equals 3.32 (66.33%), Test-value =
5.04 and P-value = 0.000 which is smaller than the level of significance o = 0.05.
The sign of the test is positive, so the mean of this paragraph is significantly
greater than the hypothesized value 3 . We conclude that the respondents agree to

this item.

® The mean of item #1 “The project size (large / medium / small/ large divided into
several small projects) large supports the speed and accuracy of implementation”
equals 2.67 (53.42%), Test-value = -5.36, and P-value = 0.000 which is smaller
than the level of significance a =0.05. The sign of the test is negative, so the
mean of this item is significantly smaller than the hypothesized value 3. We
conclude that the respondents disagree to this item.

e The mean of the field “Maintenance Projects Factors” equals 3.08 (61.61%), Test-
value = 1.85, and P-value=0.033 which is smaller than the level of significance
o =0.05. The sign of the test is positive, so the mean of this field is significantly
greater than the hypothesized value 3. We conclude that the respondents agree to

field of “Maintenance Projects Factors ".

e There is a strong approval of work division into stages in terms of location or type
of work, on the other hand, the size of project does not affect on the maintenance
project either the project is small or large. Generally, Maintenance Projects

Factors should be applied.
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Table 4.3: Means and Test values for “Maintenance Projects Factors”

c
(18]
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1. The project size divided into small parts to 267 53.42 5.36 0.000% 14
implementation with speed, accuracy.
2. A comprehensive maintenance for all project parts
as (Electricall Mechanical/  Civil/  Medical | 3.02 60.36 0.25 0.400 9

Equipment).
3. Period of completing the project in the specified
time, cost and quality.

2.94 58.82 -0.72 0.237 11

4. [I;’rrgj!g;t can be started directly after awarding the 298 59.64 -0.23 0.408 10

5. T_he administration seeks to finance the project 331 66.27 441 0.000% 2
(internally, externally)

6. DIVIS_IOH of work in phases according to the 332 66.33 504 0.000% 1
location or type of work.

7. The worl_< is done with spec!flc criteria that differ 398 65.66 433 0.000% 3
characteristics from other projects.

8. mfor_matlon about the g:omplexny in the project 393 64.66 341 0.000* 5
precision and lot of details.

9. encourages safety factors required in the project

and the response of workers. 3.17 63.33 2.39 0.009* !

10. | The administration takes decisions and implement
rapidly from the supervision according to | 3.26 65.23 3.29 0.001* 4
technical/engineering opinion.

11. | The administration follows true and planned steps
in studying the tender documents and drawings of
project before implementing the maintenance
works.

3.20 63.96 2.65 0.004* 6

12. | The maintenance works can be affected by
ambiguity, complexity and lack of a clear | 3.16 63.24 2.22 0.014* 8
explanation of the bill of quantities in the project.

13. | Provide the necessary materials for the maintenance

2.87 57.48 -1.64 0.051 12
work early

14. | There is an advance_to buy. the needed materials for 273 54 59 -3.36 0.000% 13
the maintenance project quickly

All paragraphs of the field 3.08 61.61 1.85 0.033*

* The mean is significantly different from 3
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4.2.3 Policy And Vision Of The Organization
e Strategies of the organization according to plans.

Table (4.4) shows the following results:

#® The mean of item #11 “The administration seeks to have a clear vision about the
implemented maintenance projects and the projects to be implemented in the
future and a mechanism to link these projects to each other” equals 3.17
(63.36%), Test-value = 2.29, and P-value = 0.011 which is smaller than the level
of significancea=0.05. The sign of the test is positive, so the mean of this
paragraph is significantly greater than the hypothesized value 3. It concludes that
the respondents agree to this item.

¢ The mean of item #4 “There is the right man in the right place and make the right
decision for the right time perform the work™ equals 2.69 (53.87%), Test-value = -
4.13, and P-value = 0.000 which is smaller than the level of significance o =0.05
. The sign of the test is negative, so the mean of this paragraph is significantly
smaller than the hypothesized value 3. It concludes that the respondents disagree

to this paragraph.

e The mean of the field “Strategies of the organization according to plans” equals
2.91 (58.20%), Test-value = -2.00, and P-value=0.023 which is smaller than the
level of significance o =0.05. The sign of the test is negative, so the mean of this
field is significantly smaller than the hypothesized value 3. We conclude that the

respondents disagree to field of “Strategies of the organization according to plans

e Any administration aims to have a clear vision, but the different persons and
locations can effect on any procedure if there is no a clear plan that determine

priorities and responsibilities.
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Table 4.4: Means and Test values for “Strategies of the organization according to plans”

C
©
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1. USI_ng standards of the organization to perform 276 5513 381 0.000* 10
maintenance works
2. enforce the regulations, laws , mechanisms of the
ministry for the implementation of special projects | 2.92 58.50 -1.05 0.148 6
in maintenance work.
3. The administration follows priorities in choosing

work for the implementation in terms of scheduling | 2.76 55.18 -3.06 0.001* 9
and arranging of work.

4, There is the right man in the right place and make
the right decision for the right time perform the | 2.69 53.87 -4.13 0.000* 11
work.

5. The administration takes action in the
communication, cooperation and partnership with | 3.04 60.89 0.64 0.261 3
donors.

6. The administration provides capabilities according
to prepared plans to complete the works as | 3.04 60.89 0.61 0.271 3
scheduled

7. The administration coordinates, provides facilities,
and builds relationships with local and international | 2.93 58.58 -1.00 0.160 5
institutions to overcome risks.

8. The administration provides a safe working
environment and means of pre-emptive in the event | 2.79 55.82 -2.94 0.002* 7
of a risk because of the place.

9. Emit / qualify / train personnel administration, both
abroad and at home to do the work.

10. | The administration is characterized by planning,
organizing, directing, monitoring and internal and | 3.13 62.58 1.83 0.034* 2
external control to the success of the work.

11. | The administration seeks to have a clear vision
about the implemented maintenance projects and
the projects to be implemented in the future and a
mechanism to link these projects to each other.

All paragraphs of the field 291 58.20 -2.00 0.023*
* The mean is significantly different from 3

2.77 55.49 -3.20 0.001* 8

3.17 63.36 2.29 0.011* 1
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o Strategies of the organization In terms of economic issue

Table (4.5) shows the following results:

#® The mean of item #5 “There are additional works in most of the maintenance
projects as a result of the ambiguity and lack of clarity in the size and type of
maintenance” equals 3.33 (66.55%), Test-value = 4.51, and P-value = 0.000
which is smaller than the level of significance oo =0.05. The sign of the test is
positive, so the mean of this paragraph is significantly greater than the

hypothesized value 3 . We conclude that the respondents agree to this paragraph.

® The mean of item #1 “High and low exchange rates” equals 2.61 (52.15%), Test-
value = -5.61, and P-value = 0.000 which is smaller than the level of significance
a=0.05. The sign of the test is negative, so the mean of this paragraph is
significantly smaller than the hypothesized value 3 . We conclude that the

respondents disagree to this paragraph.

e The mean of the field “Strategies of the organization In terms of economic issue”
equals 2.84 (56.80%), Test-value = -3.28, and P-value=0.001 which is smaller
than the level of significance o =0.05. The sign of the test is negative, so the
mean of this field is significantly smaller than the hypothesized value 3. We
conclude that the respondents disagree to field of “Strategies of the organization

In terms of economic issue .

e Generally, all works are increased or decreased by time due to the existed
commercial systems at countries, this is based on future ambiguity and
unclearness, but not on changing of price materials, this imply that there is a

weakness in economic and its relation with maintenance projects.
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Table 4.5: Means and Test for “Strategies of the organization In terms of economic issue”

C
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1. High and low exchange rates 2.61 52.15 -5.61 0.000* 5
2. The administration accelerates / delays / pays the
payments in case of an external contractor or paid | 2.63 52.59 -4.95 0.000* 4

in a specific time.

3. The administration provides guarantees and
collateral required to work in case of a contractor 283 56.64 296 0.012* 5
(ensure entry tender and good execution and
maintenance)

4, The administration fines / stimulates / deducts the
maintenance workers in case of acceleration or | 2.77 55.31 -3.23 0.001* 3
delay

5. There are additional works in most of the
maintenance projects as a result of the ambiguity 333 66.55 451 0.000% 1

and lack of clarity in the size and type of
maintenance.

All paragraphs of the field 2.84 56.80 -3.28 0.001*
* The mean is significantly different from 3

e Strategies of the organization In terms of technical issue

Table (4.6) shows the following results:

® The mean of item #8 “The administration coordinates between the team
supervisor on new projects and maintenance team in order to plan, have a clear
vision, and include warranty periods” equals 3.26 (65.23%), Test-value = 3.40,
and P-value = 0.000 which is smaller than the level of significance o =0.05. The
sign of the test is positive, so the mean of this paragraph is significantly greater
than the hypothesized value 3 . We conclude that the respondents agree to this
item.

® The mean of item #1 “Matching between the maintenance plan with the other
plans (owner, contractor, consultant, donor, ..) and the nature of the relationship
between them” equals 2.53 (50.59%), Test-value = -7.98, and P-value = 0.000

which is smaller than the level of significance a=0.05. The sign of the test is
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negative, so the mean of this paragraph is significantly smaller than the
hypothesized value 3. We conclude that the respondents disagree to this item.

The mean of the field “Strategies of the organization In terms of technical issue”
equals 2.89 (57.74%), Test-value = -2.51, and P-value=0.006 which is smaller
than the level of significance oo = 0.05. The sign of the test is positive, so the mean
of this field is significantly smaller than the hypothesized value 3. We conclude
that the respondents disagree to field of “Strategies of the organization In terms of

technical issue ".

The Coordination between the teams of the same administration is effective due to
the interdependence and understanding in a central decision, but the ambiguity
occurs by linking between plans to together all the parties of the different views
from a technical point. Therefore, it is preferred for the maintenance work to be

done by specialists for each department in the hospital staff.

Table 4.6: Means and Test for “Strategies of the organization In terms of technical issue”

Iltem

Mean
Proportional mean
(%)

Test value
P-value (Sig.)
Rank

Matching between the maintenance plan with the
other plans (owner, contractor, consultant, donor, ..) | 2.53 50.59 -7.98 0.000* 8
and the nature of the relationship between them.

The administration seeks to provide quality
services, quality of the used materials, and the | 2.75 54.95 -3.88 0.000* 5
attention to special maintenance works.

The administration seeks to provide the necessary
capabilities, resources, and facilities that will lead | 2.70 54.05 -3.95 0.000* 6
to the completion of the work.

The administration perseveres in recycling and
reuse of non-consuming m_aterlal, which provides 267 5339 -4.86 0.000% 7
the organization and helps in new artwork, but the
quality may be less.

The administration have the technical / engineering

opinion in terms of flexibility / accuracy in | 3.05 60.99 0.75 0.228 3
decision-making technically.
The administration encourages independence 297 59.37 -0.48 0.315 4

/privacy in the success of non-subordination /
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failure of maintenance process technically
7. The administration supports the existence of a
maintenance team during the receipt of the newly 316 63.24 212 0.017* 5
implemented  projects for future follow-up ' ' ' '
maintenance
8. The administration coordinates between the team
supervisor on new projects and maintenance team 3.6 65.23 3.40 0.000% 1
in order to plan, have a clear vision, and include ' ' ' '
warranty periods.
All paragraphs of the field 2.89 57.74 -2.51 0.006*

* The mean is significantly different from 3

. Strategies of the organization in terms of technological issue

Table (4.7) shows the following results:

® The mean of paragraph #5 “The administration seeks to have a computerized
system to document the performed work, as well as linking the request systems
and stores” equals 3.22 (64.32%), Test-value = 64.32, and P-value = 0.002 which
is smaller than the level of significance oo =0.05. The sign of the test is positive,
so the mean of this paragraph is significantly greater than the hypothesized value

3. We conclude that the respondents agree to this paragraph.

® The mean of item #3 “The administration keeps pace with the development and
transfer of technology from developed countries through the development of
teams” equals 2.71 (54.30%), Test-value = -4.08, and P-value = 0.000 which is
smaller than the level of significance o =0.05. The sign of the test is negative, so
the mean of this paragraph is significantly smaller than the hypothesized value 3 .

We conclude that the respondents disagree to this paragraph.

e The mean of the filed “Strategies of the organization In terms of technological

issue” equals 2.99 (59.77%), Test-value = -0.22, and P-value=0.411 which is
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greater than the level of significance a=0.05. The mean of this field is
insignificantly different from the hypothesized value 3. We conclude that the
respondents (Do not know, neutral) to field of “Strategies of the organization In

terms of technological issue ".

e Maintenance Management looks forward to the use of technological means in
terms of documenting and implementing business using computing systems, with
knowing that there are difficulties with the transfer of technology from country to

country, but with some efforts we will have advancement.

Table 4.7: Means and Test for “Strategies of the organization In terms of technological issue”

Item

Mean
Proportional
mean
Test value
P-value (Sig.)
Rank

1. Having a unified computerized system to provide
tools and mechanisms of storing and dispensing like | 3.02
developed countries.

2. Schedules the works with priorities based on a
program involved to accomplish.

3. Keeps pace development and transfer of technology
from developed countries through the development | 2.71 54.30 -4.08 0.000* 6
of teams.

4. Sustainability systems projects in engineering
design and insists to include these systems in the | 2.87 57.47 -1.86 0.032* 5
maintenance work.
5. Have a computerized system to document the 399 64.32 295 0.002% 1
performed work, stores.

0.30 0.382 3

o
o
N
o

2.90 58.10 -1.46 0.073 4

6. Develop a modern control systems required for
maintenance to be carried out and implemented, | 3.20 63.98 2.53 0.006* 2
suchas PLC/BMS .......
All paragraphs of the field 2.99 59.77 -0.22 0.411

* The mean is significantly different from 3
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4.2.4 Effect Of Internal And External Environment

o Effect of internal environment of the organization on maintenance
administration

Table (4.8) shows the following results:

# The mean of item #7 “The administration has information about the size of
maintenance work (large / small can be treated in the same place / large / small
treatment cannot be in the same place ....)” equals 3.24 (64.89%), Test-value =
3.50, and P-value = 0.002 which is smaller than the level of significance oo =0.05.
The sign of the test is positive, so the mean of this paragraph is significantly
greater than the hypothesized value 3. We conclude that the respondents agree to

this item.

® The mean of item #1 “The administration seeks to provide a place for
maintenance, such as (office rooms, nursing rooms, patient rooms, operation
rooms, bathrooms) before starting maintenance” equals 2.49 (49.87%), Test-value
= -7.19, and P-value = 0.000 which is smaller than the level of significance
o =0.05. The sign of the test is negative, so the mean of this paragraph is
significantly smaller than the hypothesized value 3. We conclude that the

respondents disagree to this paragraph.

e The mean of the filed “Effect of internal environment of the organization on
maintenance administration” equals 2.96 (59.13%), Test-value = -1.02, and P-
value=0.155 which is greater than the level of significance o.=0.05. The mean of
this field is insignificantly different from the hypothesized value 3. We conclude
that the respondents (Do not know, neutral) to field of “Effect of internal

environment of the organization on maintenance administration *.

e Each department has known the size of works entrusted to it, whether small or

large, regardless of the function and the importance of the place to have a

86

www.manaraa.com



maintenance work or what his relation to the internal environment for

maintenance projects.

Table 4.8: internal environment of the organization on maintenance administration

C
o
[<5] —
= o =2
= = (%2)
C @© ~ X
Item s s g < P =
_ 4+ =]
= | £ % E i
8 = 7
= o
S
o
1. Provide a place for maintenance, such as (office

S
©
o)
~

rooms, nursing rooms, patient rooms, operation | 2.49 -7.19 0.000* 9

rooms, bathrooms) before starting maintenance

2. Has information about the physical factors in terms
of the appropriate place for maintenance work such | 2.62 52.36 -6.31 0.000* 8
as (ventilation / lighting / high or underground )

3. Has sufficient information abput the status of the 278 55 64 -3.03 0.001* 7
place such as (vacant/ unoccupied /under warranty)

4, The specialization (type) in work necessary for the
maintenance of such (civil works/ mechanical/ | 3.08 61.60 1.15 0.126 5
electrical/medical)

5. Encourages to solve any problem necessary

(emergency / scheduled / non-scheduled / planned / | 3.18 63.54 2.72 0.003* 3
unplanned / preventive)

6. The administration is characterized by the
information about the degree of difficulty to
perform such work (easy / vague / need to transfer | 3.15 63.01 2.29 0.011* 4
out of place / difficult due to lack of a suitable
environment)

7. The administration has information about the size
of maintenance work (large / small can be treated in
the same place / large / small treatment cannot be in
the same place ....)

3.24 64.89 3.50 0.000* 1

8. The administration reserves the use of high quality
materials and are available in stores or local | 3.21 64.18 2.87 0.002* 2
markets

9. The intervention of some non-specialized personnel
(techn!cally), .such ~as doctors, nurses and 284 56.88 185 0.033* 6
administrators in maintenance work for personal
wishes
All paragraphs of the field 2.96 59.13 -1.02 0.155

* The mean is significantly different from 3

87

www.manaraa.com



. Effect Of External Environment Of The Organization On Maintenance
Administration

Table (4.9) shows the following results:

® The mean of item #5 “The administration is characterized by the coordination
with other entities (municipalities / Ministries / Authority of Energy / Electricity
Company and communications” equals 3.27 (65.49%), Test-value = 3.90, and P-
value = 0.000 which is smaller than the level of significance oo =0.05. The sign of
the test is positive, so the mean of this paragraph is significantly greater than the
hypothesized value 3. We conclude that the respondents agree to this paragraph.

® The mean of item #4 “The administration contracts with external parties, such as
(experts in maintenance/ contractors / suppliers / donors ..... )” equals 2.87
(57.43%), Test-value = -1.89, and P-value = 0.030 which is smaller than the level
of significanceo =0.05. The sign of the test is negative, so the mean of this
paragraph is significantly smaller than the hypothesized value 3. We conclude that

the respondents disagree to this item.

e The mean of the filed “Effect of external environment of the organization on
maintenance administration” equals 3.05 (60.91%), Test-value = 0.92, and P-
value=0.180 which is greater than the level of significance o =0.05. The mean of
this field is insignificantly different from the hypothesized value 3. It conclude
that the respondents (Do not know, neutral) to field of “Effect of external

environment of the organization on maintenance administration *.

e Coordination with external institutions to facilitate the implementation and
examination of some works would develop and advance the institution, regardless
of the contract with other parties interested in taking advantage of the reputation
or behind the external environment for the implementation of maintenance

projects.
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Table 4.9: External environment of the organization on maintenance administration
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1. Weather change_s such as (low and high 296 59.20 0,53 0.298 4
temperatures, winds, storms, ....)
2. Th_ere are risks in t_he work, such as (pollution, 312 62.41 159 0.056 5
noise, and congestion ........... )
3. There are external constraints such as (intervention
from abroad / unplanned design for maintenance / 3.00 60.00 0.00 0.500 3
works overlapping / invisible things ....... )
4. The administration contracts with external parties,
such as (experts in maintenance/ contractors / 2.87 57.43 -1.89 0.030* 5
suppliers / donors .....)
5. The administration is characterized by the
coordination with other entities (municipalities / -
Ministries / Authority of Energy / Electricity 3.21 65.49 3.90 0.000 !
Company and communications
All paragraphs of the field 3.05 60.91 0.92 0.180

* The mean is significantly different from 3

4.2.5 Effect Of Crisis Policy Outside The Organization

Table (4.10) shows the following results:

# The mean of item #7 “Using of collective punishment imposed by the Israeli
occupation” equals 3.86 (77.21%), Test-value = 11.94 and P-value = 0.000 which
is smaller than the level of significance o =0.05. The sign of the test is positive,
so the mean of this paragraph is significantly greater than the hypothesized value

3. We conclude that the respondents agree to this paragraph.

# The mean of item #1 “Political instability resulting from the conflict/
reconciliation” equals 3.32 (66.43%), Test-value = 3.60 and P-value = 0.000
which is smaller than the level of significance oo =0.05. The sign of the test is
positive, so the mean of this paragraph is significantly greater than the

hypothesized value 3. We conclude that the respondents agree to this paragraph.
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The mean of the field “Effect of Crisis policy outside the organization on

maintenance administration” equals 3.62 (72.31%), Test-value = 10.28, and P-

value=0.000 which is smaller than the level of significance o.=0.05. The sign of

the test is positive, so the mean of this field is significantly greater than the

hypothesized value 3. We conclude that the respondents agree to field of “Effect

of Crisis policy outside the organization on maintenance administration ".

The Israeli siege applied on the Gaza Strip is the main reason for the crisis in

maintenance projects because they need a permanent coordination with the Israeli

side to enter the material and not the political differences that led to the political

split in Gaza Strip.

Table 4.10: Crisis policy outside the organization on maintenance administration.

C
s ~
= @ 2
c T ~ = @, X
Item g | § 8 S o G
= T =~ g = o
2 ~ 7
o o
1
o
1. Polltlcz_al_ . instability  resulting of  conflict/ 332 66.43 360 0.000% 10
reconciliation
2. The siege imposed on the Gaza Strip since 7 years 3.50 70.00 5.36 0.000* 8
3. The challenges facing the health sector in the
provision of the minimum requirements for the | 3.39 67.75 4.20 0.000* 9
completion of works
4. Wars on Gaza strip in 2008, 2012, and 2014 3.59 71.80 6.44 0.000* 7
5. Political conflicts which led to the conscientious
and non-return of a large no. of employees to work | 3.79 75.77 11.06 0.000* 2
and inequality among staff in terms of rights
6. crises as a r_esult Qf lack of clgar pollcy_for donors / 362 7934 8.67 0.000% 6
funding projects size and quality for maintenance
7. Usmg_ of collgctlve punishment imposed by the 386 7791 11.94 0.000% 1
Israeli occupation
8. Restrictions and condltlo_ns imposed by some 366 73.94 9.10 0.000% 5
donors to perform some maintenance work
9. No encourage for _the investment in maintenance as 368 7357 917 0.000% 4
a result of successive political upheavals
10. Tht_a lack of a compr_ehenswe program to support the 374 74.77 9.95 0.000% 3
maintenance sector in all aspects
All paragraphs of the field 3.62 72.31 | 10.28 0.000*

* The mean is significantly different from 3
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4.2.6 Support Effective Methods Of Treatment To Reduce Maintenance

Operations

Table (4.11) shows the following results:

¢ The mean of item #10 “Maintaining by using high quality materials and available
in local markets” equals 3.39 (67.71%), Test-value = 5.25 and P-value = 0.000
which is smaller than the level of significance o.=0.05. The sign of the test is
positive, so the mean of this paragraph is significantly greater than the

hypothesized value 3. We conclude that the respondents agree to this paragraph.

# The mean of item #5 “Provide moral and real incentives” equals 2.87 (57.38%),
Test-value = -1.47, and P-value = 0.071 which is greater than the level of
significance o =0.05. Then the mean of this paragraph is insignificantly different
from the hypothesized value 3. We conclude that the respondents (Do not know,

neutral) to this item.

e The mean of the field “Supporting of the existence of effective methods of
treatment to reduce maintenance operations and maintain a longer duration of
hospital property” equals 3.13 (62.54%), Test-value = 2.60, and P-value=0.005
which is smaller than the level of significance o.=0.05. The sign of the test is
positive, so the mean of this field is significantly greater than the hypothesized
value 3. We conclude that the respondents agreed to field of “Supporting of the
existence of effective methods of treatment to reduce maintenance operations and

maintain a longer duration of hospital property *.

e Maintenance in the presence of high quality and availability of materials in the
local market makes maintenance to have easy way to get to creative solutions

regardless of loyalty and incentives.
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Table 4.11: Supporting of the existence of effective methods of treatment to reduce maintenance
operations and maintain a longer duration of hospital property.

ltem

Mean
Proportional mean
(%)

Test value
P-value (Sig.)
Rank

1. Periodic meetings to resolve the problem on time. 2.90 58.03 -1.36 0.088 15

2. Settlr_wg a timetable for maintenance work in terms 3.06 61.17 0.82 0.206 12
of priority

3. Review for maintenance orders 3.07 61.35 0.82 0.207 11

Responsibility in performing tasks by the team

based on the maintenance operations 3.16 63.26 1.98 0.024 6

5. Provide moral and real incentives 2.87 57.38 -1.47 0.071 16

6. Providing comfo_rtable environment and place of a 3.02 60.36 0.22 0.414 14
team work of maintenance work

7. Prowd_e adequate training staff for maintenance 3.05 61.08 0.69 0.244 13
operations, whether internally or externally

8. punlshmen.t mgthods , _whether as warning for those 334 66.79 455 0.000% 3
who work in disregarding

9. Speed , proficiency in the performance of work as

. o 3.38 | 67.64 5.55 0.000* 2
required precision

10. | Using of high quality materials and available in
local markets

3.39 67.71 5.25 0.000* 1

11. | Operating a modern systems and variable periods 3.11 62.23 1.53 0.064 8
12. | Applying preventive maintenance program. 3.08 61.52 0.96 0.169 10
13. | Spare parts , materials necessary for the

; - . 3.24 64.73 3.11 0.001* 4
implementation of maintenance programs

14. | Coordination  between  Administrations and
departments to perform maintenance quickly and | 3.17 63.48 2.22 0.014* 5
accurately

15. | The provision of a dedicated staff with efficiency
and professionalism in terms of quantity and quality
16. II(mport modern technol_ogy and quality programs to 3.08 61.70 101 0.158 9

eep pace compared with the developed countries

All paragraphs of the field 3.13 62.54 2.60 0.005*
* The mean is significantly different from 3

3.14 62.77 1.80 0.037* 7
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5. CHAPTER FIVE: CASE STUDIES

5.1 Introduction

This study started at the end of 2014, the aim of research was to study the factors
affecting on maintenance managers to control the operation of hospital building
maintenance in Gaza strip. This chapter includes the conclusion, recommendations to
improve maintenance performance in the Gaza Strip hospitals. This research had four
main objectives, which were achieved through the data collection using survey
techniques and the detail analysis of the survey results. The first objective was to identify
main factors that may influence of decision making and activities carried out by the
maintenance departments of public hospital buildings in Gaza strip. The second objective
was to determine criteria of the maintenance project items special the time and cost to do
the maintenance. The third objective which was to investigate the conflict between the
documents in the maintenance in governmental hospitals, and the last one to specify
increasing staff productivity with life span of buildings in the hospital to minimize the
private emergency in hospitals maintenance department include a program coordination
for the department and coordinate with all other departments for the procurement,
production equipment, utility services, and communication services, preparation of
maintenance department budgets, preparation of maintenance budgets, preparation of
project cost estimates, proposal, justification, maintenance of records of planned and
current construction and maintenance contracts, review and filing of reports from
inspectors and insurance carriers and preparation of status reports to appropriate
management, planning and scheduling of work; provision of required parts, materials,
and equipment; and maintenance of all equipment records, materials, and equipment for
which the maintenance department is held responsible, , statistics, and recommendations
on maintenance department activities, solicitation, preparation, and administration of
appropriate service contracts, maintenance of appropriate records pertaining to labor

under the jurisdiction of the maintenance department.
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5.2  Objectives Of The Case Study

1. lllustrate the important role of maintenance management at hospitals in Gaza Strip.

2. Effectiveness of the maintenance management in achieving the objectives of reducing

cost and external service.
Table 5.1: data of hospitals in Gaza Strip (2014)

. Hospital
. Geographic No. of No. of - No. of
e SRR [N Location Patients Beds (e I G (3 Crigay Type Maintenance
m. (year)
per year Employees
1 Bait Hanon North 4,775 45 2500 9 Small General 8
Kaml Odwan .

2 Hospital North 8,059 104 5000 13 Big General 14
3 | AlNaserfor Gaza 8096 | 136 | 4400 53 Big | Specialized 12

Pediatrics
4 Ophthalmic Gaza 3,995 42 3600 50 Small Specialized 8
5 Psychiatric Gaza 314 29 6000 35 Small | Specialized 8

hospital

Rantisi

6 Specialized Gaza 1,595 51 2500 10 Small Specialized 8

Pediatrics
7 Dorra Gaza 4,819 a1 1,600 15 Small Specialized 10
8 AISh_lfa Gaza 50,225 619 45,000 69 Complex General 70

Hospital
9 Al Agsa Middle 16,228 136 4,000 14 Big General 25
10 Nasser Khanyonis | 39,480 322 5,000 57 Complex General 59
11 | European fyonyonis | 13822 | 281 | 65000 | o Big General 35

Gaza Hospital

12 | AINajar Rafah | 3957 | 80 | 4000 | g5 Small h general 13

Hospital

Emirates 52 .
13 Crescent Rafah 16,228 4,000 15 Small Delivery 5

. (Maternity
Hospital
Total
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The fields of services as following:
e Maintenance field

Maintenance of all buildings of the MOH (Hospitals), Maintenance of devices and
medical equipment, Maintenance of all types of furniture, Maintenance of

electromechanical equipment

e Maintenance of infrastructure
Power networks, Communication networks, Water, fire and wastewater networks.
e Maintenance staff in Gaza Strip governorates

There are five main centers in the five governorates with total staff 366 employees for

maintenance and 28 employees for the engineering office department.

Many factors are responsible for inadequate maintenance process as lack of maintenance
staff, the Israeli restrictions on the movement of goods and people, made a poor internal
organization of maintenance service (MOH report, 2010). A team of engineers and
technicians supervise and support local maintenance units in the hospitals in the Strip
through centered departments allocated in the five governments “North, Gaza, Middle,

Khan Yonis and Rafah”.

There was shortage of raw materials for construction without cement and other building
materials, a hospital cannot rehabilitate until the end of 2010. A confusion of tasks and
responsibilities are not defined job descriptions , unclear leading to a waste of effort and
resources, there is no clear separation of responsibility for maintenance work and

supervision of local maintenance teams working in the hospitals (MOH report, 2010).

Old age buildings, some of them more than 65 years of the hospitals in Gaza, like Shifa
hospital which results in an essential problem to building maintenance. The research
problem appeared from the necessary need to maintain the old age hospital buildings
specially the main hospitals in Gaza strip like Shifa hospital and to conserve the new

hospital building arising since 2011. Lack of scheduled maintenance activities which may
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lead in a huge failure in the hospital system at any time seems a big problem especially in
the Gaza strip political status which makes it imperative to be ready at any moment.

5.3  First Case Study: Hospital Surgery Building In Shifa Hospital

Corrective Maintenance

5.3.1 Introduction

Al-Shifa hospital is considered secondary health care delivery system and provides some
tertiary care services for population. It is the biggest medical institution in the Palestinian
MoH and located in the west part of Gaza. The hospital was established in 1946 on an
area of over 45.000m.sg. Many buildings were built like general surgery building, special
surgery building, Internal medicine, burn department, oncology department. Till 2015 the
hospital contained 746 hospitalization beds, distributed in internal medicine, general and
specific surgeries, burn intensive care, obstetrics and gynecology and neonatal
department.AL-Shifa hospital is subdivided into 3 hospitals as surgical hospital, medical
hospital and obstetrics and gynecology hospital beside paramedical services such as
Laboratory, Radiotherapy, Pharmacy, and Physiotherapy. Each hospital has its own
administrative team and each manager refer to his general director of hospital (Ministry
of health annual report, 2014).

Because of the siege on Gaza and the complicated political conditions in the last few
years, the maintenance of buildings, medical equipment and machines has deteriorated. In
light of pressures on the Gaza Strip, the health system is in a situation that is better
described as a continuing Complex Emergency. As we mentioned, in our hospitals there
are many type of maintenance as followed (emergency maintenance, periodic
maintenance and comprehensive maintenance). In emergency maintenance that means
repair the defect immediately, maintenance as fast as life cycle . In the periodic
maintenance means the maintenance by periodic time (daily, weekly, monthly, every
three month, and every six month, yearly).In the comprehensive maintenance we do the
maintenance every (20 years for modern building , five year for old building ).In this case

we chose case to study what happened in the maintenance . We chose a general surgery
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building as a case study in AlShifa hospital. Another name is recognized (8 building
shape) to determine the most important factor that affecting on maintenance management.

Table 5.2: Hospital surgery building in Shifa hospital corrective maintenance.

No. of Salaries of Annual
No. of Built Maintenan . Cost of
. No. of Age Maintenanc .
Patients Beds Area (year) ce e Emplovees corrective
Hospital Name per year (m2) y Employee ($F; r;/ Maintenan
s y ce ($/yr)
AlShifa Hospital 50,225 585 | 21,500 69 90 450,000 79,500
No. of Built
- . No. of A
Case study (8buiding shape) | Patients 0.0 Area ge
Beds (year)
per year (m2)
No | Seneral surgery 12556 | 150 | 1,400 | 26
building (structure)
Basemen floor (departments) Fluoroscopy Ultrasound X-ray CT
Ground floor (departments) I.C.U. Emergency

First floor (departments)

Women (Bon) surgery

Men (Bon) surgery

Second flour (departments)

Operation Depar

tment

Third floor (departments)

Women (general )surgery

Children surgery

Fourth floor (departments)

Men (general )surgery

Specialists surgery

Fifth floor (departments)

Mechanical services(chillers, elevator roos,etc...)

5.3.2 Project Description

e Project Name: Maintenance of general surgery building (The surgery hospital) in

Alshifa hospital complex.
Area of floors :

Owner: MOH

Location: Shifa hospital complex - Gaza city
Project Value: $ 1,750,000.000

Donor: Islamic Bank for development
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5.3.3 Problem identification

General surgery building considered as one of the most buildings in Shifa complex for its
daily importance for Palestinian people. More than 50,000 patients per year treat in the
hospital; this number indicates the increase of demand on surgery medical services. MOH
do a comprehensive maintenance every twenty years as we mentioned and that will
illustrates wide range maintenance areas. Staff in engineering and maintenance

department examined the place and found the main problems in hospital building:
Look at appendix C Figures ( 5.1 ~5.10).

Then staff in engineering and maintenance department discussed with the medical staff
the process of building rehabilitation the following results appeared look at appendix C
Figures (5.11, 5.12).

At the beginning it was looked for another place which appropriated to transport the
person who needs the services. After discussing hospital management, a plan of work
was put, and the place was the daily care department. It was started and cooperated with
hospital manager to empty the men (general) surgery, Then it was started working in
surgery building by removing and dismantling works as in the photos that explain the

obstacles.

5.3.4 Corrective Maintenance Solution

Removing existing paint from walls, damaged ceiling areas, preparing walls and ceiling
for new plaster and painting Preparing walls for maintenance. look at appendix C Figures
(5.13,5.14,5.15).

Add protection concrete around sleeves and pipes of electrical, sanitary and mechanical
pipes and windows sills, external and internal lintels, parapets, canopies look at appendix
C Figures (5.16).

All hardware for doors shall be Original Italian Wally type or equivalent approved type
and ground Jacks for operations rooms. Doors should be fitted with handles; Steel frames

should be filled with fine aggregate mortar concrete, for fixation. Price of doors should
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include fixing two (Norista) kick plates and door stoppers. look at appendix C Figures
(5.17).

Supply and install solid internal wooden double swing, The door is priming and painting
with Anti-Bacteria Painting type or Formica face. look at appendix C Figures (5.18).

Repair any cracks using seca flex material, Paint bondrol primer coat and three coats
poliside for the ceiling and internal walls height range (120 -220cm) for corridors, stairs
and rooms including a pendrol layer, two layers of putty as minimum, one layer of primer

undercoat and two layer of oil paint. look at appendix C Figures (5.19).

Change water network pipes with new pipes in the ceiling figure shows the changed

pipes, changing water networks. Look at appendix C Figures (5.21).

Lay traflex PVC roll 2mm for corridors and rooms ,Anti-humidity and Anti-bacteria false
ceiling (magnesium oxide silicate) 60x60cm for the rooms of operation and recovery.
Look at appendix C Figures (5.22, 5.23).

Copper pipe for medical gases pipes ,the pipes shall be cleaned, flushed and two end
capped including the risers and risers' duct covering with all connection and fittings.
Look at appendix C Figures (5.24).

5.3.5 Concluding Remarks

Maintenance is an important department as main part of the body health services in
MoH. The most common building defects results from insufficient water and sewage
network and the high occupancy of the building. After the building is maintained many
advantages have resulted: provide health their place for patients, change many rooms’
functions for better use and increasing of the capacity of building to receive more
patients. Corrective maintenance in general surgery hospital in Shifa complex was
outsourced funding with local experience supervision from MoH. Mainly the project is
implemented depending on the available outsourced fund not on scheduled maintenance

program. Look at appendix C Figures (5.25).
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54  Second Case Study: Al Najjar Hospital Buildings Corrective

Maintenance

5.4.1 Introduction

Al Najjar Hospital is a general hospital is typically the major health care facility in its
region, with large numbers of beds for intensive care and long-term care; and specialized
facilities for surgery, laboratories, and so forth. Al Najjar Hospital in Gaza strip is
considered the second biggest medical institution in Rafah, located in Rafah city that
considers secondary health care delivery system. The construction work of Rafah
Medical hospital began at the year 2000 MOH Administration on Rafah city on area
around 4,000m.sq. The service started on 2001 limited with 80 Inpatient beds (MOH
reports, 2014). Al Najjar buildings was a clinic before becoming a hospital ,the age of a
hospital has exceeded 15 years old which result many sequences on the structural
elements, lack of preventive maintenance , in sufficient maintenance ways in the last few
years. In the last year in the War 2014 teams of the International Committee of Red Cross
(ICRC) suggest to operate the hospital by downer with coordinate for fund to repair four

hospitals through war.

5.4.2 Project Description

Project Name: Maintenance & rehabilitation of Al Najjar hospital buildings
Location: Rafah city

Project Value: USD $ 356,000

Owner: MOH

Donor: ICRC

Supervision: MOH

5.4.3 Problem ldentification

Most of a hospital subjected to destroy because of the last war 2014 on Gaza strip. The
problem started in the war 2014 which firstly appeared as destroy walls, leakages from
floors, expansion joints, poor drainage, and lack of isolation. Make alerts for the
maintenance and engineering staff to make intervention. A comprehensive examination

of buildings at Al Najjar Hospital. Staff in engineering and maintenance department

100

www.manaraa.com



examined the place and found the main problems in hospital buildings and suggests
stopping to introduce some service in War 2014, transfer services to other hospitals.

The buildings age is more than 20 years, insufficient of operating room in hospital,
Leakage from water lines, Lack of maintenance team ,examination the building system as
causes of moisture, sewer and water lines ,examine all the accessories on the building
(roof, insulation work), Coordinate with all departments to do the maintenance not more
two month .Addressing periodic and continuous maintenance for any appearing moisture

and cracks in other parts of the building.

5.4.4 Corrective Maintenance Solution

Maintenance started at the last year in November 2014 and it was outsourcing funded
(ICRC) and the total budget was $356,000 for all maintenance work in the hospital, the

procedure for the maintenance was as follow:

e Remove some existing walls, plaster and painting from walls even internal or
externals, some defect doors and windows. Look at appendix C Figures (5.26).

e The plumping networks system, Remove some of the existing electrical
connections, and remove some of the existing tiles in the bathrooms and marble in
the kitchens, Do the connections before the finishing. Look at appendix C Figures
(5.27).

e Maintain the plastering and painting, HVAC, doors, windows, dooms, isolation
work as boiled, falsecilling, PVC, Laying the tiles of the floors and walls,
Supplying and Install the electrics and mechanics works, some of machine and
accessories. Look at appendix C Figures (5.28).

e Supplying and Install the electrics and mechanics works, some of machine and
accessories, Changing operation lams and their arms, Maintain the wood
protection, polish and Clean the site and cart away the garbage. Look at appendix
C Figures (5.29).
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5.4.5 Concluding Remarks

This case study illustrated how the factor of maintenance affecting on maintenance
manager in hospitals as facility age, lack of periodic maintenance water, sewage system
that produced a big problem in the hospitals. Engineers have made their investigation
and approved that there are many solutions for the most maintenances but the best one is
make program for maintenance consist preventive maintenance. They should be

considering astatich in time beter than nine.

55 Conclusion

Research describes and evaluates the factor affecting on maintenance management
departments and the hospitals buildings in the Gaza Strip hospitals. Main factors were
defined which affect the maintenance management and applying main factor selected to
be suitable for the Gaza Strip governmental hospitals. Corrective maintenance in general
surgery building in Shifa complex was outsourced funding with local experience
supervision from MoH and EMCC. Mainly the project is implemented depending on the
available outsourced fund not on scheduled maintenance program. The case study in Al
Najjar hospital was outsourced funding with local experience supervision from MoH
outsourced fund not on scheduled maintenance program. Mainly the projects is
implemented depending on the available resources .In both projects we illustrated how
the facility age, an lack of periodic maintenance for the water and sewage system
produced big problem in the overall work in hospital .

In conclusion the corrective maintenance is the main type of the maintenance projects in

MoH hospitals buildings.
Concluding of Objective one

The most important results were to influence of decision making of maintenance with
reducing the overall costs of buildings maintenance in Gaza strip governmental hospitals.
The main problems for building maintenance management were focused on the

following:
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e Building design inefficiencies

e Not adequate fund.

e Misunderstanding, misusing of cleaning attitudes.

e Plumping, water supply and waste disposal network problems.

e Poor contractor’s performance.

e Staff has a good experience but inadequate training,

¢ no enough staff, low motivation ,no bonus for good work, punishment is
applicable.

e Lack of opportunities for training/development,

e Unhealthy working condition.

e No existence of planed schedule which contain a checklist makes the work out of

order.

Concluding of Objective two
To determine the criteria of the maintenance project items according to:

e Maintenance is done according to specific criteria that differ characteristics from
other projects.

e The consideration size of maintenance supports by speed and accuracy of
standard implementation.

e The maintenance departments took few hours to respond to maintenance requests,
which represents a good coordination of receiving the requests from the hospitals
other departments

e The building conditions in the hospital maintenance improved from year to year
and the final situation of the maintained building is getting better.

e There are some problems for the hospital users to identify the right item to be
maintained, there is difference from the actual damage to maintain and the

requested maintenance.
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The criteria of the major cause of non-maintenance of public building which was as
following priority:

e Lack of clarity of size, type of maintenance.

e Lack of maintenance culture

e Inadequate funds

e Lack coordinates between the team supervisor

e Blockade on Gaza Strip and restriction on the movement of goods

e Poor work done on building.

e Non response to some maintenance request

Concluding of Objective three

To investigate the conflict between the documents according to the following steps:

¢ Identifying all documents (drawing, BOQ, specification, accurate calculations
sheets).

e Choosing the suitable documents for hospital building maintenance standards

e Revise all documents of various building systems before implementation.

e Take accredit to all documents from the maintenance departments and their needs.

e Applying the maintenance and share departments through the implementations.

Concluding of Objective four

To increase staff productivity, to specify the minimum requirements for the management
of maintenance:

e Preventive maintenance application considered as success factor which can be
used as building performance maintenance.
e Analyze the current situation and Prerequisites stage.
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e Detailed field Survey for each building in the hospital and determine the existing
component of the building maintenance and their classifications.

e Prepare updated as built drawing for each component in the building and prepare
Check list for inspection of building components.

e  Gather all the needed data and the missing values then the implementation.

5.6 Recommendations For Case Studies

Recommendation for objective one

Decision making of maintenance with reducing the overall costs of buildings
maintenance in Gaza strip governmental hospitals according to:

e Define the current human resources and determining the detailed responsibilities
for each employee in the maintenance m in MOH.

e Develop a team vision for hospital maintenance department and estimating an
average or the minimum financial budget which can be available from the
financial unit and design the maintenance plan.

e Changes the work culture towards a culture of maintenance require a full

commitment from all parties.

Recommendation for objective two
The criteria of the maintenance project items
e Setting the priorities and what the stores needs of raw materials and spare parts
e Maintenance should be carried out by the maintenance departments of public
hospital buildings in Gaza strip with changing the work style (rearrange the
human resources, set new standards to receive the maintenance requests).
e Use preventive maintenance to make a survey for assets of the hospitals, convert

maps to database with priority for important item.
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Recommendation for objective three

Investigate the conflict between the documents according

e Identifying all documents as standard work and plan it to carry out with steps.
e Make certified periodic maintenance checklists and revise all documents which
able to be updated.

e Develop adequate standard documents for the maintenance departments.

Recommendation for objective four
Inc_rease staff productivity, to specify the minimum requirements for the management of
maintenance:
e Outline comprehensive maintenance team training schedule, administrative staff,
and management to be aware of the facility management principles.
e Classify all the types of maintenance done or its just fixing what is damaged.
e Seta detailed survey for buildings, evolving high level of management of the
importance of starting of defining the priorities.
e Start a preventive maintenance which will be the lead in getting better building
conditions, evolve the medical staff with the plans done and the trainings.
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6.1

6. CHAPTER SIX: CONCLUSION AND

RECOMMENDATIONS

Conclusion

It is a lack of human resources that means acceptable behavior for the employees
compared to job satisfaction and their culture to do the acceptable work without
look to the no. of employees, the size of work, the experiences, and responsibility
according to questionnaire.

Decisions making of maintenance with reducing the overall costs of buildings
maintenance in Gaza strip governmental hospitals depend on the team and their
ability to do the work.

The main problems for building maintenance management were focused on the
not adequate team, misunderstanding, misusing of the tools of work.

Staff has a good experience but inadequate training due to unhealthy working
condition.

Maintenance projects in MOH include good comprehensive plans, accurate,
specified time, criteria, high quality, low cost, complexity, clear maintenance
policy, fund communications facilitates, but there is ambiguity in some of BOQs
and procurement system according to interviews and expert in MOH.

Specific criteria that differ characteristics from other projects, the size of
maintenance supports by speed and accuracy of standard implementation.
Problems for the hospital users to identify the right item to be maintained, there is
difference from the actual damage to maintain and the requested maintenance.
The criteria of maintenance building followed by priority of the item of
emergency.

The conflict between the documents reversed to the strategies of the organization
plans that consist good standards, priorities, right decision, cooperation, a clear
vision, exchange rates, guarantees, technical engineering opinion in terms of
flexibility, computerized system, programs, primary ideas about sustainability

systems, modern control systems by the literature review as to the interviews.
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1- Identifying all documents, choosing the suitable documents for hospital building
maintenance and revise all documents of various building.

2- Applying the maintenance by deferent ways that was planned and share
departments through the implementations.

3- There were no direct clearness of documentation because it appears as variation
orders , addition or deleted items that defer between documents.

e Increase staff productivity, to specify the minimum requirements for the
management of maintenance it will be a good internal and external environment
of the organization, good coordination according to the expert.

1- Using preventive maintenance application considered as success factor which can
be used as building performance maintenance.

2- Detailed field survey for each building in the hospital and determine the existing
component of the building maintenance and their classifications.

3- Updated as built drawing for each component in the building, check list for
inspection of building components and gather all the needed data and the missing
values then the implementation.

e The Crisis policy outside of the maintenance organization exhibit means
inadequate resources, maintenance of services has still not integrated into the
design and installation, complex services systems with low reliability, insufficient
instrumentation for monitoring, difficult Installations ,Lack trained maintenance
professionals, inadequate evaluation and according to the questioner .

e Political instability, siege, challenges, wars, crises, punishment imposed by the
Israeli occupation, restrictions and conditions imposed by some donors, lack of
investment in maintenance, lack of a comprehensive program all of these factors

may be change the situation in MOH according to the questioner .
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6.2 Recommendations

e MOH should review the allocation of maintenance employees among the
hospitals and use modern training programs with periodic meetings and provide
areal moral incentives.

1- Define the current human resources and detailed responsibilities for each
employee in the maintenance of MOH, develop a team vision for hospital
maintenance department and estimate the minimum financial budget which
can be available from the financial unit and design the maintenance plan.

2- Changes the work culture towards a culture of maintenance require a full
commitment from all parties.

e The design of new buildings shall be based on construction standards and
consider environmental aspects to minimize maintenance costs.

1- Set the priorities, what the stores needs of raw materials?, spare parts
maintenance should be carried out by the maintenance departments of public
hospital buildings in Gaza strip with changing the work style (rearrange the
human resources, set new standards to receive the maintenance requests).

2- Use preventive maintenance to make a survey for assets of the hospitals,
convert maps to database with priority for important item to improve the
design with better building conditions, evolve the medical staff with the plans
done and the trainings

3- Government should provide adequate fund and look for new downers’ to
specialized fund to support maintenance projects program in hospitals.

e Maintenance project managers should look for an intelligent maintenance method
as preventive maintenance program by using sensors cameras before increasing
the risks, use a proactive measure to reduce the occurrence of accidents and
defects by using protection maintenance scenario.

1- Identify all documents (standard) work, plan it to carry out with steps, make
certified periodic maintenance checklists and revise all documents which able
to be updated.

2- Develop adequate standard documents for the maintenance departments.
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e MOH should import modern technology and quality programs to compared with
the developed countries with continuous coordination between Administrations
and department’s needs.

1- Outline comprehensive maintenance team training schedule, administrative staff,
and management to be aware of the facility management principles.

2- Classify all the types of maintenance done or its just fixing what is damaged, set a
detailed survey for buildings, evolving high level of management of the
importance of starting of defining the priorities.

e WHO and other agencies should be helped to forbidden the siege, settlement or
neutralizing the MOH about the political issues.
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Appendix B:

Islamic University- Gaza
Deanery of Higher Education
Faculty of Engineering
Engineering Projects Management

A guestionnaire About:

Factors affecting on Maintenance Administration at

Governmental Hospitals in Gaza Strip.

Researcher : Eng. Ismail El-Hissy

Advisor: Dr. Khaled Al-Halaq

2014
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Dear Sir/ Madam

The employees in sector of maintenance projects at the governmental Hospitals in Gaza

Strip.

Title: Factors affecting on Maintenance Administration at Governmental Hospitals in Gaza

Strip.

One of the main duties at hospitals is performing maintenance, since it is very important.
Maintenance in Hospitals is done 24hr per day, all parts of maintenance administration have an
important role in preparing plans and the performance required in terms of quantity and quality.
Therefore, the follow-up teams work day and night, even in the days of official holidays, so we
chose this title to complete what were done by others from previous studies on that subject, and to
address some errors caused during maintenance work and to propose new solutions necessary to
participate with others, thus, demonstrating effective results to measure the factors affecting on
maintenance administration at governmental hospitals in Gaza strip.

This questionnaire is divided into these parts:

Part One: General information.

Part Two: Effecting of human resources factors on maintenance administration

Part Three: Effecting of maintenance projects factors on maintenance administration

Part Four: effect of policy and vision of the organization on maintenance administration.

Part Five: effect of internal and external environment of the organization on maintenance
administration.

Part Six: effect of Crisis policy outside the organization on maintenance administration.

Part Seven: Supporting of the existence of effective methods of treatment to reduce maintenance
operations and maintain a longer duration of hospital property.

So we hope you could cooperate with us for the success of this research by your participation in
filling this questionnaire transparency and honesty, note that this information will be preserved,

and will be solely for the purpose of scientific research.
Thanks for Your Cooperation

Eng. Ismail EI-Hissy
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Part One: General information.
Please put (V) at the appropriate scale

1- Gender:
O Male O Female
2- Age
Ofrom20-25yr. Ofrom26-30yr.  Ofrom31-35yr.  Omore than 36yr.
3- Qualifications:
O Master 3 Bachelor ODiploma O other............
4- Job in maintenance management
5- O Director of Administration O Director of Department (J Head of Departmen
Oother.........oooevviinini.
6- Your Experience at Maintenance
O1- Syears. 6- 10years. J11- 15years. Omore than 15 years.
7- Experience of your Maintenance Administration
(O 1- 5years. (J6- 10years. J11- 15years. OOmore than 15 years.
8- No. of permanent employees in your administration

O1-5Empl. [36-10 Empl. 0O11-15Empl. Omore than 15 Empl.

10- Type of your Hospital according to:
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a- Type:

OGeneral. OSpecialist. OEducational. OJEmergency.

b- The Size of Hospital expands to:

(3 50 Beds( 51-150 Beds151-600 Beds more than 600 Beds

c- Specializations:

OGeneral. OSpecialist. OCentral. 0 Major.

11- No. of Departments served by your administration.

1-5 bul. (36-10 bul. (311-15 bul. O more than 15 bul.

12- Area of Departments served by your administration.

O0<500m2  J 500-<1000m?  £31000 - < 2000 m®>.  CImore than 2000 m?.

13- Age of building needs maintenance

O1-<5years O 5-<10years [10-<20years O more than 20 years

14- No. of large systems need maintenance (Generators, Central Systems, Stations,

Medical Gases).

aSingle Sys. ODouble Sys O M ulti Sys. OComplex Sys.

15- No. of Medical devices need annual maintenance

(< 5 devices O 5-<10 devices 3 10 - <20 devices 0> 20 devices

16- No. of specialized companies that can buy the maintenance service

< 5 comp. [ 5-<10 comp. 3 10 - <20 comp. > 20 comp.
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17- No. of general companies can do maintenance.
O<5comp. O 5-<10comp. [10-<20comp. O>20comp.

Part Two: Effecting of human resources factors on maintenance administration

Please put (V) at the appropriate scale

1 2 3 4 5
No. Human Resources Factors VAL Low | Mid. | High. V_ery
Low High.

1. | Characterized by the institution size / No. of
employees in the field of maintenance
compared to the size of the work assigned to
them.

3. | The staff of administration have a good
experience and adequate training in terms of
efficiency

4. | Employees have the state of competition in
the field of maintenance because they are
paid incentives, either moral or physical.

5. | The administration is characterized by an
acceptable behavior for the employees
compared to job satisfaction in terms of
performance.

6. | The employees have the culture to do the
acceptable work and satisfaction.

7. | The employees are feeling responsibility
towards the works to be completed

8. | There is a follow-up to the work of
employees and the reactions resulting from
the performance of work and give feedback.

9. | There is a social solidarity relationship
between the employees .

10. | The administration supports the existence of
the Mandate / responsibility / distribution of
roles/ and be developed to its extent, either
positively or negatively.

13. | The administration seeks to find methods of
reward and punishment that would regulate
the maintenance process according to the
planned vision.

14. | The administration is directing the staff to
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apply clear, serialized and written
instructions in doing work.

15. | The administration is seeking clarity of the
job description for maintenance workers
according to the work distribution.

16. | The administration encourages the presence

of a strong relationship between the direct
boss and workers to carry out business.

Part Three: Effecting of maintenance projects factors on maintenance administration

Please put (V) at the appropriate scale

No.

Maintenance Projects Factors

Very
Low

Low

Mid.

Very

High. | igh,

The project size (large / medium / small/
large divided into several small projects)
large supports the speed and accuracy of
implementation.

The administration have comprehensive
maintenance for all project /parts of project
(Electrical/ Mechanical/ Civil/ Medical
Equipment).

The administration seeks to let the period of
completing the project in the specified time,
cost and quality.

There is a specified time to start the project,
or the project can be started directly after
awarding the project.

The administration seeks to finance the
project (internally, externally)

The administration supports the division of
work in phases according to the location or
type of work

The work in projects is done according to
specific criteria that differ in their
characteristics from other projects.

The administration have information about
the complexity in the project in terms of
size, precision and lot of details.

The administration encourages safety
factors required in the project and the
response of workers to be applied.

10.

The administration takes decisions and
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implement rapidly from the supervision
according to technical/engineering opinion.

The administration follows true and planned
11. | steps in studying the tender documents and
drawings of project before implementing
the maintenance works.

12. | The maintenance works can be affected by
ambiguity, complexity and lack of a clear
explanation of the bill of quantities in the
project.

13. | Provide the necessary materials for the
maintenance work early

14. | There is an advance to buy the needed
materials for the maintenance project
quickly

Part Four: Effect of policy and vision of the organization on maintenance

administration.

Please put (V) at the appropriate scale

1 2 3 4 5
Very . . Very
NoO. Low Low | Mid. | High. High.

Group no.1:Strategies of the organization according to plans

1. | The administration follows the standards of
the organization to perform maintenance
works

2. | The administration seeks to enforce the
regulations, laws and mechanisms of the
ministry for the implementation of special
projects in maintenance work.

3. | The administration follows priorities in
choosing work for the implementation in
terms of scheduling and arranging of work.

4. | There is the right man in the right place and
make the right decision for the right time
perform the work.

5. | The administration takes action in the
communication, cooperation and
partnership with donors to do necessary
programs to provide funding for the
completion of the work.
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The administration provides capabilities
according to prepared plans to complete the
works as scheduled

The administration coordinates, provides
facilities, and builds relationships with local
and international institutions to overcome
risks.

The administration provides a safe working
environment and means of pre-emptive in
the event of a risk because of the place.

Emit / qualify / train personnel
administration, both abroad and at home to
do the work.

10.

The administration is characterized by
planning, organizing, directing, monitoring
and internal and external control to the
success of the work.

11.

The administration seeks to have a clear
vision about the implemented maintenance
projects and the projects to be implemented
in the future and a mechanism to link these
projects to each other.

Group no.2: Strategies of the organization In terms

of economic issue

High and low exchange rates

The administration accelerates / delays /
pays the payments in case of an external
contractor or paid in a specific time.

The administration provides guarantees and
collateral required to work in case of a
contractor (ensure entry tender and good
execution and maintenance)

The administration fines / stimulates /
deducts the maintenance workers in case of
acceleration or delay

There are additional works in most of the
maintenance projects as a result of the
ambiguity and lack of clarity in the size and
type of maintenance.

Group no.3: Strategies of the organization In terms

of technical issue

1. | Matching between the maintenance plan
with the other plans (owner, contractor,
consultant, donor, ..) and the nature of the
relationship between them.

2. | The administration seeks to provide quality

services, quality of the used materials, and
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the attention to special maintenance works.

The administration seeks to provide the
necessary capabilities, resources, and
facilities that will lead to the completion of
the work.

The administration perseveres in recycling
and reuse of non-consuming material, which
provides the organization and helps in new
artwork, but the quality may be less.

The administration have the technical /
engineering opinion in terms of flexibility /
accuracy in decision-making technically.

The administration encourages
independence /privacy in the success of
non-subordination / failure of maintenance
process technically

The administration supports the existence of
a maintenance team during the receipt of
the newly implemented projects for future
follow-up maintenance

The administration coordinates between the
team supervisor on new projects and
maintenance team in order to plan, have a
clear vision, and include warranty periods.

Group no.4: Strategies of the organization In terms

of techn

ological i

SsSue

1.

The administration looks forward to having
a unified computerized system to provide
the tools and mechanisms of storing and
dispensing like developed countries.

The administration schedules the works in
terms of priorities based on a program
adopted by all the parties involved to
accomplish.

The administration keeps pace with the
development and transfer of technology
from developed countries through the
development of teams.

The administration follows the
sustainability systems projects in
engineering design and insists to include
these systems in the maintenance work.

The administration seeks to have a
computerized system to document the
performed work, as well as linking the
request systems and stores.

The administration works to develop a
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modern control systems required for
maintenance in all maintenance projects to
be carried out and implemented, such as
PLC/BMS .......

Part Five: effect of internal and external environment of the organization on

maintenance administration.

Please put (V) at the appropriate scale

1 2 3 4 5
Very : - Very
No. Low Low | Mid. | High. High.

Group no.1:Effect of internal environment of the organization on maintenance

administration.

1. | The administration seeks to provide a place
for maintenance, such as (office rooms,
nursing rooms, patient rooms, operation
rooms, bathrooms) before starting
maintenance

2. | The administration has information about
the physical factors in terms of the
appropriate place for maintenance work
such as (ventilation / lighting / high or
underground )

3. | The administration has sufficient
information about the status of the place
such as (vacant/ unoccupied /under
warranty)

4. | The administration supports the
specialization (type) in the work necessary
for the maintenance of such (civil works/
mechanical/ electrical/medical)

5. | The administration encourages to solve any
problem necessary for maintenance work
(emergency / scheduled / non-scheduled /
planned / unplanned / preventive)

6. | The administration is characterized by the
information about the degree of difficulty to
perform such work (easy / vague / need to
transfer out of place / difficult due to lack of
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a suitable environment)

7. | The administration has information about
the size of maintenance work (large / small
can be treated in the same place / large /
small treatment cannot be in the same place

)

8. he administration reserves the use of high
quality materials and are available in stores
or local markets

9. | The intervention of some non-specialized
personnel (technically), such as doctors,
nurses and administrators in maintenance
work for personal wishes

Group no.2: Effect of external environment of the organization on maintenance

administration.

1. | Weather changes such as (low and high
temperatures, winds, storms, ....)

2. | There are risks in the work, such as
(pollution, noise, and congestion ........... )

3. | There are external constraints such as
(intervention from abroad / unplanned
design for maintenance / works overlapping
/ invisible things ....... )

4. | The administration contracts with external
parties, such as (experts in maintenance/
contractors / suppliers / donors .....)

5. | The administration is characterized by the
coordination with other entities
(municipalities / Ministries / Authority of
Energy / Electricity Company and
communications

Part Six: effect of Crisis policy outside the organization on maintenance administration.

Please put (V) at the appropriate scale

1 2 3 4 5
No. Very . . Very
Low Low | Mid. | High. High.

1. | Political instability resulting from the
conflict/ reconciliation

2. | The siege imposed on the Gaza Strip since 7
years

3. | The challenges facing the health sector in
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the provision of the minimum requirements
for the completion of works

Wars on Gaza strip in 2008, 2012, and
2014

Political conflicts which led to the
conscientious and non-return of a large no.
of employees to work and inequality among
staff in terms of rights

Rapid crises as a result of lack of clear
policy for donors / donor funding for
projects the size and quality for
maintenance

Using of collective punishment imposed by
the Israeli occupation

Restrictions and conditions imposed by
some donors to perform some maintenance
work

No encourage for the investment in
maintenance as a result of successive
political upheavals

10.

The lack of a comprehensive program to
support the maintenance sector in all aspects

Part Seven: Supporting of the existence of effective methods of treatment to reduce

maintenance operations and maintain a longer duration of hospital property.

Please put (V) at the appropriate scale

1 2 3 4 5
AU \Ifg\?l’ Low | Mid. | High. Xgﬁ’_

1. | Periodic meetings to resolve the problem on

time
2. | Setting a timetable for maintenance work in

terms of priority
3. | Review and audit requests for maintenance

orders and do not recur
4. | Regarding / responsibility in performing

tasks by the team based on the maintenance

operations
5. | Provide moral and real incentives
6. | Providing comfortable environment and

appropriate place to work for the team of
maintenance work
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Provide adequate training to prepare staff
for maintenance operations, whether
internally or externally

Using of punishment methods , whether the
warning or dismissal for those who work in
disregarding

Speed and proficiency in the performance of
work as required precision

10.

Maintaining the use of high quality
materials and are available in local markets

11.

Operating the team on modern systems and
variable periods

12.

Applying the preventive maintenance
program

13.

Provision of spare parts and materials
necessary for the implementation of all
kinds of maintenance programs

14.

Continuous coordination between
Administrations and departments to perform
maintenance quickly and accurately

15.

The provision of a dedicated staff with
efficiency and professionalism in terms of
guantity and quality

16.

Import modern technology and quality
programs to keep pace compared with the
developed countries

Thanks for Your Cooperation
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Appendix C:

Figure 6.1: Old age of building
e Number of toilets per floor.

Figure 6.2: toilets per floor
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¢ Tile de bonding, Staining of tiles,

Figure 6.3: Tile de bonding, Staining of tiles

e Staining of ceiling boards,

Figure 6.4: Staining of ceiling boards
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e Water leakages through cracks,

Figure 6.5: Staining of ceiling boards

e Water leakages through pipe penetration,

Figure 6.6: Water leakages through pipe penetration
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e Water leakages through joints

Figure 6.7: Water leakages through joints

e Corrosion of exposed drainage pipes,
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e Paint peeling,

Figure 6.9: Corrosion of exposed drainage pipes

e Bad plumping
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e Repair all damaged area

Figure 6.11: Corrosion of exposed drainage pipes

e Change functions of certain sections of the floors

Figure 6.12: Corrosion of exposed drainage pipes
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Figure 6.13: Removing existing plaster & paint from walls

Enlarging existing doors and windows openings

Figure 6.14: Enlarging existing doors and windows openings
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e Removing existing tiles ,skirting, cement and sand layers

Figure 6.15: Removing existing tiles, skirting, cement and sand layers

Figure 6.16: Protection concrete around sleeves and pipes
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Figure 6.17: Doors shall be Italian accessories, Steel frames filled concrete

Figure 6.18: Internal wooden ,priming and painting type or Formica face
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Figure 6.19: Repair any cracks and painting

¢ Install non slip porsolan floor tiles

Figure 6.20: Install non slip porsolan floor tiles
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Figure 6.21: Change water network pipes with new pipes

o lay traflex PVC roll 2mm for corridors and rooms

Figure 6.22: lay traflex PVC roll 2mm for corridors and rooms
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Figure 6.24: Copper pipe for medical gases pipes
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Figure 6.25: The last finish of building

Figure 6.26: Remove plaster and painting
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Figure 6.27: Remove electrical connections, connections before the finishing
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Figure 6.28: Maintain plastering and painting, HVAC, doors, windows, dooms, isolation work .
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Figure 6.29: Install accessories, arms, wood protection, polish and Clean the site.
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