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Abstract:
BACKGROUND: Medical equipment plays an important role in the diagnosis, treatment, and medical 
education, and each year the major share of hospital costs (about 5%–15% annually) is allocated to 
the purchase of medical equipment. The selection and allocation of medical equipment should be 
appropriate and in line with the actual needs of the medical centers, clinical goals, human resources, 
and the conditions required to ensure safety. The purpose of this study was to study and evaluate 
current systems of medical equipment management and identify their strengths and weaknesses in 
Isfahan educational hospitals in 2018.
MATERIALS AND METHODS: This is a descriptive‑applied research that was done in a 
cross‑sectional way in 2018. The statistical population of the research is the authorities of medical 
equipment and other persons related to the management of medical equipment of selected educational 
hospitals in Isfahan. The data collection tool is a questionnaire.
RESULTS: The result of this study was gathered in four areas: medical equipment management, 
safety, preventive maintenance, and training.
CONCLUSION: According to this study, there is no comprehensive program in hospitals for how 
to manage medical equipment, which itself causes the loss of material and equipment capital of 
the organization. In most cases, the lack of a system for planning and controlling the amount of 
inventory and purchasing and maintaining medical equipment creates many problems, such as the 
accumulation and depreciation of equipment or the lack of these facilities in critical situations. In this 
study, it is suggested initially a scientific control system. Medical equipment is designed so that the 
hospital’s need for equipment at any time of year and the amount of its equipment are clear so that 
it can be easily decided in this field.
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Introduction

The importance of medical equipment and 
the development of related technologies 

and a major influence in the health‑care 
system are clearly evident today as the 
result of medical professionals due to the 
use of this technology in the prevention, 
diagnosis, alleviation, and treatment of 
cardiovascular diseases.[1] Furthermore, 
from the point of view of health economics, 
medical equipment has a special place 

and most of the capital of medical centers 
and medical institutions is spent on 
equipping, maintaining, and modernizing 
medical equipment.[2,3] In fact, every year, 
a large share of the cost of hospitals 
(about 5%–15% per year) is allocated to 
the purchase of medical equipment from 
inside and outside the country.[4] In general, 
the available information indicates that in 
developing countries, including Iran, more 
than 40% of medical equipment is rarely 
used properly, and due to mismanagement 
and lack of infrastructure, it is necessary 
to provide, maintain, and benefit.[5] The 
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withdrawal of imported medical technology from the 
waste of national health resources continues, with some 
experts pointing out that Third World hospitals have 
become new cemeteries. Meanwhile, inactive equipment 
is a major factor in wasting costs and wasting resources.[6] 
Rapid and correct diagnostic services in the hospital 
are necessary, which will reduce the cost of repairing 
medical equipment by 30%–40%[3] and now, the medical 
engineering unit is located in most educational hospitals 
in Isfahan province. The selection and allocation of 
medical equipment should be commensurate with the 
actual needs of the medical centers, the clinical goals, 
the necessary workforce, and the conditions required to 
ensure safety.[7] This will be achieved if a codified plan 
for the management of medical equipment is designed 
at the level of medical centers in the country and is 
considered as the main rule and policy of the programs 
of the relevant authorities.[8]

The medical equipment management process ensures 
that the risks associated with the use of medical 
equipment are minimized. Therefore, responsible 
organizations should set up a medical equipment 
management process and review it to ensure that 
the medical equipment used is appropriate, used in 
accordance with the factory’s operating instructions, and 
is kept in a safe and reliable condition.[9‑10] The purpose of 
this study is to evaluate the current systems of medical 
equipment management and identify their weaknesses 
and strengths in Isfahan educational hospitals in 2018. 
It is hoped that this research will be able to provide 
a useful research resource for the improvement of 
current medical equipment management systems and 
the establishment of efficient and effective management 
systems in hospitals.

Materials and Methods

Study design and setting
This research is a practical descriptive cross‑sectional 
study conducted in 2018. The environment of this 
research includes selected educational hospitals, 
including Ayatollah Kashani, Amin, Al‑Zahra, Noor, 
and Hazrat Ali Asghar.

Study participant and sampling
Population of the research is the officials of medical 
equipment and other people related to the management 
of medical equipment of selected educational hospitals 
in Isfahan. The whole statistical population is the sample 
size of the research.

Data collection tool and technique
The data collection tool is a questionnaire. The 
questionnaire was adapted from a reputable accreditation 
organization based in Abu Dhabi called HAAD.

In this study, the questions in the questionnaire were 
categorized into four separate areas, which include: 
management area with 14 questions, safety area with 
7 questions, preventive maintenance area with 10 
questions, and education area with 7 questions. The 
questions in the questionnaire were asked by the project 
manager from the respondents, and during the answer 
to each question, the respondents were asked to provide 
the relevant documents and documents as evidence 
to the interviewer. In addition, the answers related 
to each of the questions were graded based on three 
criteria, which include in general, to some extent, and 
completely, and the criteria related to the selection of 
each of these degrees are mentioned next to each of the 
questionnaire questions. Furthermore, for each of these 
grades, scores were considered, and finally, the scores 
obtained in the hospitals in each field were calculated. 
Descriptive statistics (frequency, percentage, and mean) 
and inferential statistics (including t‑test, ANOVA, and 
factor analysis) were used to analyze the research data.

Results

Part one: Medical equipment management
According to Table 1, the findings show that in 100% of 
hospitals, policies and procedures are relatively available 
for all stages of the equipment life cycle, meaning that 
the policies are scattered. In 80% of hospitals, there 
are no policies and procedures for purchasing medical 
equipment, which means that there are no formal and 
internal policies and procedures in the ward, and in 
20% of hospitals, there is a relative meaning that policies 
and the procedures are scattered. In 60% of hospitals, 
there are relatively few policies and procedures for the 
proper use of medical equipment, which means that 
there are scattered policies and procedures. And in 
60% of the hospitals, there are no official policies and 
procedures in the ward. In 80% of hospitals, there are 

Table 1: Percentage and rank of medical equipment 
management components
Area Percent Rank
Existence of policy and procedure 100 5
Codified policies and procedures for purchasing 
medical equipment

80 4

Codified policies and procedures for the proper use 
of medical equipment

60 3

Existence of policies and procedures for using the 
call system or removing medical equipment under 
the call system from the service

80 4

Existence of policies and procedures for 
decommissioning medical equipment

100 5

Availability of compiled medical equipment available 100 5
Medical equipment update 100 5
Existence of a program to monitor vendors/
contractors for equipment under warranty or contract

100 5

Schedule and decommissioning equipment on site 80 4
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no policies and procedures for using the call system or 
the elimination of medical equipment under the call 
system from service delivery at all, which means that 
policies and procedures are not officially and in place 
in the department and in 100% of hospitals, call system 
policies are not implemented. In 100% of hospitals, 
policies and procedures for decommissioning medical 
equipment have not been developed at all. In 100% of 
the hospitals, the inventory of medical equipment is 
available in written form, and the inventory is complete 
and has the desired features.

In 100% of hospitals, the inventory of medical equipment 
is updated, which means that the inventory system 
can be updated. In 80% of the hospitals, the number of 
medical equipment is not enough for the scope of services 
and their performance, and in 20% of the hospitals, 
where the number of medical equipment is sufficient 
for the scope of services and their performance, there is 
no specific calculation method to determine the needs.

Part two: Safety
According to Table 2, 80% of the equipment purchased 
according to the technical characteristics, regulatory 
rules, and compliance with the standards of the 
supervisory organizations in the hospital have not been 
estimated at all.

In 80% of the hospitals, the option is somewhat selected, 
which means that there is storage equipment in the 
hospital, but there is no contract with the equipment 
agencies to replace the equipment if a defect occurs. And 
in 20% of hospitals, in the event of a crisis, no defects for 
medical equipment are anticipated. In 60% of the hospitals, 
there is no written list of the hospital’s vital equipment, 
and in 60% of the hospitals, there is a list of the hospital’s 
vital equipment in the ward, but it is not complete. In 80% 
of the hospitals, the list of vital equipment of the hospital 
is not updated at all and cannot be updated.

In 100% of hospitals, there is a plan to monitor 
vendors/contractors for equipment under warranty or 

contract to some extent, which means that the program 
is available in writing and written, but the principles 
in question are not followed. In 80% of the hospitals, 
there is no program or process of decommissioning the 
equipment at all, and in 20% of the hospitals, there is a 
certain amount, which means that the program is written 
and written, but it is incomplete.

In 60% of hospitals, before receiving the use of new 
medical equipment, safety and proper performance 
of the relevant department are not received at all, and 
in 30% of hospitals, before the use of new medical 
equipment, safety and proper performance of the 
relevant department are received to some extent. 
This means that there is a plan to check safety and 
the documentation is recorded, but it is not complete, 
and 20% of hospitals receive complete safety before 
using new medical equipment and ensuring the proper 
functioning of the relevant department. This means 
that there is a program to check the safety of equipment 
before use and also there is documentary evidence to 
ensure the safety of equipment before use.

In 100% of hospitals, all services, including test 
results  (safety performance), calibration, settings, and 
reports (QA and QC) are archived and fully maintained 
for each piece of equipment.

In 60% of the hospitals, not all the testing tools used to 
maintain the safety of medical equipment are calibrated, 
and in 60% of the hospitals, all the testing tools used 
to maintain the safety of the medical equipment are 
somewhat calibrated, which means that tools are 
calibrated but not recorded.

Third part: Preventive maintenance
According to Table  3, In 60% of the hospitals, the 
facilities are somewhat similar to the equipment and the 
documents are available.

In 100% of the hospitals, the accessories are according to 
the standard and the manufacturer’s recommendation 
and do not damage the device, and the documents 
related to this match are available in the unit. In 100% 
of the hospitals, the consumables are to some extent 
and not completely according to the manufacturer’s 
recommendation and are not in accordance with 
MSDS standards and its documents are available in the 
department. In 100% of the hospitals, the records of the 
PM program have been completed in full and with all 
the necessary features. In 60% of hospitals, there are no 
plans for patient safety testing before installation and 
use for the patient. In 20% of hospitals, there is a plan 
for safety testing before installation and use for the 
patient, but it is not complete. In 20% of hospitals, the 
user is provided with a program for safety testing of 

Table 2: Percentage and rank of safety components
Safety Percent Score
Existence of purchased equipment based 
on having technical characteristics

80 4

Existence of purchased equipment based 
on technical characteristics, regulatory 
rules, and compliance with the standards 
of supervising organizations

80 4

Anticipated alternative in case of crisis 80 4
Existence of necessary installation 
resources for vital equipment

60 3

Safety and performance guarantee for 
new equipment

60 3

Use of all test equipment for maintenance 
and safety of medical equipment

60 3
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equipment before use for the patient, and his records 
are recorded.

In 100% of hospitals, equipment safety is not tested 
after routine repairs and there is no documentation in 
this regard.

Part four: Training
According to Table  4, in 60% of the hospitals, only a 
small number of employees have been trained in the use 
of the equipment, and the records of the training and 
the type of training given to the individuals in the ward 
are available. In 20% of the hospitals, all the employees 
who work with the equipment have been trained in the 
maintenance and use of the equipment, and there are 
records of the training and the type of training given to 
the people in the ward. In 20% of the hospitals, the staff 
has not been trained in the use and maintenance of the 
equipment and there is no documentation in this regard.

In 60% of the hospitals, there is no written training 
program in this regard in the ward. In 20% of the hospitals, 
there is a codified curriculum, but it is not complete. 
Twenty‑five percent of hospitals have a well‑written 
training program in the ward, and documentation of its 
implementation is available in the ward. In 60% of the 
hospitals, the personnel are not familiar with the vital 
equipment and do not have the list of vital equipment. 

In 60% of the hospitals, a small number of users are 
familiar with sufficient specialized knowledge about 
the occurrence of defects in the equipment, and there 
is relevant documentation in the field of personnel 
training in this regard. In 60% of hospitals, users are not 
familiar with sufficient specialized knowledge about 
the occurrence of defects in equipment and there is no 
documentation in this regard.

Discussion

According to the findings, several issues and problems 
have been identified in the hospitals under study. These 
issues include the first cases of incomplete compilation of 
policies and distribution of existing policies to manage 
all stages of the medical equipment management 
cycle. In fact, equipment management policy should 
include; Select, purchase, accept and discard all 
medical equipment. Training of all those who use the 
equipment should also be considered. On the other hand, 
sterilization, maintenance, monitoring, tracking, record 
keeping, and replacement of reusable equipment must 
have a clear policy.[3,6]

Regarding the weakness in developing policies 
related to the purchase of medical equipment, it can 
be noted that poor performance in the field of medical 
equipment supply leads to poor service delivery or 
poor performance of medical equipment.[11] The medical 
equipment management team must ensure that the 
medical equipment purchase policies include safety, 
quality, performance, and all aspects of the equipment 
purchase cycle. Policies should include, for example, 
the establishment of a consulting group to ensure that 
the acquisition of purchase requirements, interests, and 
preferences of all interested groups are agreed upon, 
and second, to ensure that the process of purchasing 
medical equipment with national policies is the purchase 
of equipment. The medicine will cover all the costs 
of the life cycle, the purchase methods of the medical 
equipment, and the purchase requirements agreed and 
compliant.[5]

In terms of weakness in policy development guidelines 
for the use of medical equipment, it can be noted that 
good and clear guidelines play a vital role in the effective 
and safe use of medical equipment. Clear responsibilities 
are needed to ensure that the manufacturer’s instructions 
are passed on to all users and, if necessary, to their 
supervisors.[12]

The manufacturer’s instructions can be supplemented 
with training. All information required for storage, 
preuse, use, maintenance, and cleaning reviews must be 
transmitted to end‑users, including the second user or 
later. In the event of a defect in the transmission of the 

Table 4: Percentage and rank of training components
Training Percent Score
Codified policies and procedures for staff training 80 4
Codified training program for hospital‑related 
staff for training, safe operation, and routine 
maintenance of medical equipment

60 3

Familiarity of staff with RFP 100 5
Familiarity of staff with vital hospital equipment 60 3
Familiarization of medical equipment users 
with sufficient specialized knowledge and signs 
indicating the emergence of defects in medical 
equipment

60 3

Table 3: Percentage and rank of preventive 
maintenance components
PM Percent Score
Alignment of hospital facilities with equipment 
performance

60 3

Alignment and adaptation of accessories with 
equipment performance

100 5

Alignment of consumables and resources with 
equipment performance

100 5

Existence of a PM program scheduled for clinical 
equipment based on the type of use

100 5

Existence of PM program implementation records 100 5
Existence of medical equipment safety during 
installation

60 3

Safety testing of medical equipment before and 
after use of the equipment

60 2

PM=Preventive maintenance
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manufacturer’s instructions, the user’s ability to safely 
use the equipment may be compromised.[2]

The operation manual is valuable not only for equipment 
users but also for medical equipment technicians who 
need to understand the details of the use of equipment 
used in clinical activities. The service manual is involved 
in inspections, preventive maintenance, repairs, and 
calibration.

Unfortunately, performance and service manuals are 
not always available or in the language of equipment 
technicians. Therefore, it is necessary for the medical 
equipment engineering department to take steps to 
access these manuals. For new equipment, it is important 
that these booklets be part of the purchase agreement.[13]

The second problem is the lack of equipment to provide 
services and lack of a specific system to determine the 
deficiencies and adequacy of equipment in providing 
services.

Hospitals need to provide the medical equipment 
needed by employees to provide an acceptable 
level of patient care when needed.[14] This includes 
financial management to meet the cost of repairing 
and maintaining the equipment, as well as making 
the equipment as efficient and effective as possible. 
Therefore, hospitals need a mechanism to ensure that 
medical equipment is tailored to their needs. It has 
been identified and prioritized, as well as ensuring that 
decisions are made about the purchase, maintenance, 
use, and replacement of equipment based on complete 
and reliable information.[15]

The third problem is the lack of a specific list of critical 
equipment in the hospital to prioritize equipment. 
Accurate matching between workloads for hospital 
equipment and personnel who do the work is rare. 
Therefore, instead of planning a program to inspect 
and maintain all equipment, it is better to identify the 
equipment that is most important in health care facilities 
for inspection, maintenance and scheduling with priority 
work.[16]

The fourth problem is the lack or incompleteness of the 
program to decommission the equipment. Hospitals 
are responsible for ensuring that equipment is adequate 
and used effectively and safely. Deleting equipment is 
one of the most important parts of medical equipment 
management. The useful life of the equipment should be 
kept in the registered inventory of medical equipment 
and should be regularly reviewed based on the records 
of use, maintenance, and repair to understand whether 
the need for adjustment of the useful life is required. 
Excessive or irregular maintenance may reduce the 

useful life of the equipment or increase the limited use 
of the equipment for the useful life.[17]

The next problem is the purchase of medical equipment 
and vendor monitoring systems, lack of knowledge of 
RFP personnel and lack of complete steps in the process, 
and also the lack of a comprehensive management plan in 
hospitals, according to the above. In fact, the responsible 
organizations should design a process of equipment 
management and review it regularly to ensure that the 
medical equipment used (1) it is practical and suitable, 
(2) it is used according to the factory’s instructions, 
(3) it is kept in safe and reliable conditions, and (4) it is 
out of proportion after the end of the life cycle.[18]

The next challenge is the weakness in replacing 
equipment that suffers from a sudden failure, in the sense 
that even with a complete maintenance program, the 
equipment may fail. To restore performance as quickly 
as possible, often the easiest way is to replace similar 
equipment, although this requires increasing inventory 
levels, this is not always possible and is not possible in 
such large equipment as computed tomography scan. It 
can be incurred for possible costs such as payment for 
foreign‑service providers or provision of services for 24‑h 
coverage. Equipment should be decommissioned and 
replaced as soon as possible and repaired and maintained 
properly before reuse.[7]

In general, based on the results, the condition of medical 
equipment management is 33% lower than the average 
score. In a study conducted by Ahmad Amerion in two 
selected military hospitals, only 24% of respondents to 
the questionnaire considered the organization status of 
medical equipment management to be optimal, so in this 
study, the status of medical equipment management is 
estimated to be low.[17]

In the present study, in the field of safety management of 
medical equipment, hospitals are at a lower than average 
score with 48% of the total points. Furthermore, in the 
field of preventive care of hospitals, with 48% of the total 
points of this area, they are below the average. In a study 
conducted by Raeisi et al. With the aim of identifying the 
requirements for establishing a preventive maintenance 
program and prioritizing those requirements, the need to 
create capable medical engineering staff and the presence 
of medical engineers in all hospitals under the university 
and also to establish a follow‑up office for preventive 
maintenance activities was emphasized.[19]

In the field of education, hospitals have been in a weak 
position with 19% of the total points in this field.

In a study conducted by Gholizadeh entitled “Determining 
the status of medical equipment in Tabriz medical 
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training centers in 2011”, the findings show that there 
is no proper planning system in the state of preparation, 
repair and training. The results of this study show that 
the relevant authorities have not paid enough attention 
to this issue and in some areas there is still a need for 
more attention from high‑ranking officials.[20]

Limitation and recommendation
This study was conducted only in Isfahan province. To 
generalize the results, it is better to do it in other cities 
as well.

Conclusion

The studies conducted in this study on how to 
manage medical equipment showed that there is no 
comprehensive and codified plan in hospitals for how 
to manage medical equipment, which leads to a waste 
of material and equipment capital of the organization. 
In most cases, the lack of a planning and control 
system for inventory, purchase and maintenance of 
medical equipment causes many problems such as 
accumulation and depreciation of equipment or lack of 
these facilities in critical situations. It is recommended 
to develop programs to replace equipment in critical 
situations  (sudden failure) according to the type of 
equipment and their cost, as well as its vitality. Existence 
of programs to check the safety of equipment in various 
stages, including; Before use for the patient, during the 
preventive maintenance program and also after routine 
and major repairs are some of the things that help the 
hospital to plan and maintain proper medical equipment. 
In this case, we will have more resilient organizations 
that have a higher tolerance for sudden events.
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