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ABSTRACT. This paper is an attempt to audit the existing maintenance situation
in government and private hospitals in the Kingdom of Saudi Arabia. The re-
sults, based on a sample of hospitals from Jeddah and Taif cities, give some in-
sights into the overall working of hospitals and the comparative working be-
tween government and private hospitals. On the basis of all hospitals combined
it is found that generally maintenance staff have formal vocational qualifica-
tions and are provided training facilities. The system of working includes both
preventive and breakdown maintenance and is fairly well developed. Mainte-
nance facilities are of standard nature and various maintenance reports are pre-
pared. Most of the hospitals have maintenance planning and control offices.
The more serious problems faced are nonavailability of spares, shortage of
technical manpower and lack of funds. On a comparative basis, government
hospitals employ more maintenance staff, have better training facilities, do
more preventive maintenance, have a more organized system of working and
prepare more maintenance reports.

1. Introduction

Over the passage of time, maintenance function has continuously gone up in terms of its
importance. It is no more considered a necessary evil[1], but in fact a source of profit[2].
It is recognized that since poor maintenance practices lead to more frequent break-
downs, which may cause anything from inconvenience to catastrophe, maintenance has
to be more reliable, more efficient, and more cost effective[3-6]. This has led to the ap-
plication of systems approach to maintenance and the development of the Maintenance
Management Systems (MMS)[7-8]. It is recognized that the heart of such a system is
control and, for it to be effective, planning is a pre-requisite[9].

Maintenance is an important function in the Kingdom of Saudi Arabia because of the
fast development of highly capital-intensive infrastructures. In order to get maximum
economic life out of these assets it is necessary that they be systematically and properly
maintained. The planners of the Kingdom have not been oblivious of this fact and have
all along realized the importance of sound maintenance practices[10].
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The above requires occasional audits of existing maintenance practices in different
sectors of the Kingdom. This paper reports the results of one such attempt in the hospi-
tals of the Kingdom. Another similar attempt is reported elsewhere[11].

Like any other service, maintenance is important to the success of any clinical engi-
neering program[12]. One such comprehensive maintenance program is reported by
Ben-Zevi[13]. Quite often such programs are being computerized[14, 15]. These programs
are generally very elaborately designed and include an effective set of procedures,
sound record keeping, efficient reporting, and detailed costing aspects. Thus, mainte-
nance has to be recognized as an important function of hospital management[16].

In the study reported here a detailed questionnaire was developed to find out the cur-
rent maintenance practices from various points of view. The questionnaire was circulat-
ed amongst different hospitals of Jeddah and Taif. The responses were analyzed through
a computer program and are reported here. Section 2 describes the development of the
questionnaire and the method adopted for data collection. Section 3 presents the results
and discusses them. Section 4 reports the overall conclusions and recommendations.

2. Development of the Questionnaire and Data Collection

A survey is a method of collecting variety of information from people and/or organi-
zations[17]. This may be done through interviews and/or questionnaires and helps policy
makers, researchers, planners, etc.

Development of a proper questionnaire is still more of an art than science and de-
pends on the purpose of survey, type of response desired, characteristics of respondents
and the method of distribution. The length and format of the questionnaire affect the re-
turn rate, the validity of responses and the overall effectiveness of the questionnaire.
The questions may be of open or closed form.

The questionnaire developed for this research consisted of four sections. Those are:
General Information, In-house Maintenance, Contracted Maintenance, and Future
Needs. The first part comprised ten questions soliciting basic information about the re-
spondents such as the date of establishment, type of employees, ownership, etc. The
second part comprised forty eight questions and was subdivided into four sub-sections.
Those are: General, Preventive Maintenance (PM), Breakdown Maintenance (BD) and
System of Working. Starting with general questions on maintenance, it goes through the
PM and BD practices and ends with questions relating to costing system, reporting sys-
tem, planning system, etc. The third part comprised eleven questions pertaining to con-
tractor’s responsibility, kinds of work, problems faced with the contractor, etc. The
fourth part comprised seven questions about the problems faced and the future needs as
envisioned by the managers in charge.

The questionnaire was developed both in English and Arabic. It was distributed to
twenty three different hospitals of Jeddah and Taif. In a number of cases interviews were
conducted with the maintenance supervisors of the hospitals to help them fill up the
questionnaire. In all twenty responses were received – eighteen from Jeddah, and two
from Taif. Of these, the split between the government and the private hospitals was even.
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3. Analysis of the Results and Their Discussion

The data were stored and analyzed using dBASE IV and Lotus 123 software. The
analysis and discussion of results is presented in two parts – the first part refers to the
combined results of all the hospitals and the second part compares the results of the
government vis-a-vis private hospitals. Also, only significant results are being reported
here.

3.1 Combined Results

Table 1 shows the date of establishment of the hospitals included in the sample. It re-
veals that most of the hospitals were set up in the 1975-1984G period, which corre-
sponds to the oil boom period of the development of the Kingdom of Saudi Arabia. The
average percentage ratio of the maintenance staff of the total staff is 17.35%, which is
considered a high percentage and shows that considerable attention is being given to the
maintenance function. However, the average percentage ratio of Saudi maintenance
staff to the total maintenance staff is only 18.66%, which shows that there is a good po-
tential for Saudization in this category. On an average, 60% of maintenance work is
done in house and only 40% is contracted. These results are interesting because it was
expected that due to the specialized nature of work, hospitals would be mostly contract-
ing their maintenance work. However, the observed trend indicates that hospitals are
moving towards self reliance in the area of maintenance.

TABLE 1. Date of establishment of the hospitals.

 Year (G) 1955-1959 1960-1964 1965-1969 1970-1974 1975-1979 1980-1984 1985-1990

Number of 2 0 1 0 7 9 1
    hospitals

Maintenance practices of the hospitals show a positive sign. Of the responding hospi-
tals 40% have 80-100% of their maintenance staff with vocational qualifications. Fifty
percent of the hospitals provide training to their maintenance staff, mostly in house.
Eighty five percent of hospitals carry out PM work, with sixty five percent having time
standards and almost all using a PM work order. Seventy five percent of hospitals main-
tain details of BD times and, again, all use a BD work order. However, the usage of
computers is rather limited as only 30% of hospitals are making use of computers in
maintenance. Regarding the system of working, the response figures are given in Table
2. These figures are very encouraging and show that the majority of hospitals have a
well developed system of working.

The necessary information about the preparation of reports is given in Table 3. This
shows that list of equipment awaiting repairs is the most often prepared report. On the
other hand, cost reports are not given much significance.

Another good aspect of the system of working is that 85% of hospitals have Mainte-
nance Planning and Control Offices and Maintenance Stores, 95% of hospitals have
their own maintenance workshops and 100% of hospitals provide hand tools to their
maintenance workers.
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TABLE 2. System of working.

Nature of work Percentage of hospitals responding ‘Yes’

Record man-hours spent by maintenance technicians 65

Record material used 90

Have a costing system 75

Have inspection for maintenance work 60

Have a history card for each piece of equipment 65

Carry out regular analysis of maintenance work 75

                 TABLE 3. Percentage of hospitals preparing maintenance reports.

       Kind of report Percentage of hospitals

List of equipment awaiting repairs 85

List of equipment with high maintenance cost 65

List of equipment repaired in a period 65

List of equipment with frequent breakdowns 60

Actual man-hours spent on maintenance 60

Efficiency reports 60

Reports on BD costs 45

Reports on PM costs 30

Downtime for equipment in a period 15

With respect to the extent of work provided by contractors, the study shows that in 13
cases they provide personnel, in 10 stores and in 9 facilities. Furthermore, the contrac-
tors do both PM and BD work. The contractors are hired mainly because of the special
nature of work (95%). Even though all the hospitals intend to continue with the contrac-
tors, they mostly complained about the delayed response by the contractors.

Regarding the future needs, 95% of the hospitals studied expect the maintenance
work to increase, 60% because of the equipment getting old and 40% because of in-
creased work. Sixty five percent expect this increased work to be carried out in house.

Finally, Table 4 shows the percentage of hospitals facing different kinds of mainte-
nance problems. This shows that delays in obtaining spare parts and shortage of techni-
cal manpower are the two major problems.

3.2 Government vis-a-vis Private Hospitals

As mentioned earlier, amongst the respondents 10 were government hospitals and 10
were private. Some significant similarities and differences between these two groups are
mentioned below.
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  TABLE 4. Percentage of hospitals facing different maintenance problems.

    Nature of problem Percentage of hospitals

Delays in obtaining spare parts 70

Shortage of technical manpower 35

Lack of training facilities 25

Lack of funds 25

Non standard spare parts 15

Not enough Saudi technicians 10

Poor communication amongst staff 10

Both in the government and private sectors, a majority (8 out of 10 each) of the hos-
pitals were established in the ‘75-'84 decade. Other similarities between the two groups
are in terms of pattern of distribution of maintenance staff amongst different categories,
percentage of hospitals providing training to their maintenance staff (50% each), and
percentage of hospitals maintaining details of BD times (75% each). However, the simi-
larities end here. The differences on the other hand are numerous as described below.

The percentage ratio of maintenance staff to the total staff is far more in government
hospitals (26%) than in private hospitals (9%). Also, the percentage ratio of Saudi main-
tenance work with much less staff and also have a very low level of Saudization. Also,
there is more centralization of work in government hospitals (60%) than in private hos-
pitals (30%).

Private hospitals do more in-house maintenance (70%) compared to government hos-
pitals (50%) reflecting the higher level of independence for the private hospitals as well
as their higher cost consciousness.

In terms of maintenance practices, government hospitals, surprisingly, seem to be
much ahead of their private counterparts. Amongst the government hospitals 50% have
80-100% of their maintenance technicians with vocational qualifications whereas in the
private group the percentage is 30. All government hospitals carry out PM while only
70% private hospitals do the same. As indicated in Table 5, the system of working is
much better in the government hospitals than in the private hospitals, with only one ex-
ception. Also, more of the government hospitals prepare maintenance reports than pri-
vate hospitals as shown in Table 6.

Finally, government hospitals seem to have more maintenance problems than private
hospitals as indicated in Table 7. Government hospitals are more conscious of these
problems and more candid in discussing them.

Conclusion

In order to assess the existing maintenance practices, a survey was carried out in
twenty hospitals of Jeddah and Taif cities. These hospitals were equally divided be-
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tween the government and private sectors. The results were analyzed through computer
software. On a combined basis, the results present an encouraging picture of the mainte-
nance practices. The proportion of maintenance staff is high, the workers are provided
training facilities, they have vocational qualifications, the system of working includes
both PM and BD and is fairly well developed, the facilities are mostly provided, various
maintenance reports are prepared, and Maintenance Planning and Control Offices are
there in most of the hospitals. The more serious problems faced are regarding non avail-
ability of spares, shortages of technical manpower and lack of funds.

          Table 5. Comparative system of working.

Nature of work

Percentage of hospitals
 responding ‘Yes’

Government Private

Record man-hours spent by maintenance technicians 80 50

Record material used 100 80

Have a costing system 90 60

Have inspectors for maintenance work 70 50

Carry out regular analysis of maintenance 80 70

Have a history card for each piece of equipment 60 70

TABLE  6. Comparative percentage of hospitals preparing maintenance reports.

Percentage of hospitals

               
 Kind of report

Government Private

List of equipment awaiting repairs 100 70

List of equipment repaired in a period 70 60

List of equipment with frequent BD 80 40

Efficiency reports 80 40

Reports on PM cost 40 20

TABLE 7. Comparative percentage of hospitals facing different maintenance problems.

Percentage of hospitals
Nature of problem

Government Private

Lack of funds 40 10

Shortage of technical manpower 50 20

Lack of training facilities 40 10

Non standard spare parts 20 10
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On a comparative basis, it seems that the government hospitals pay more attention to
maintenance than the private hospitals. The former have more maintenance staff, they
are better trained, they do more PM. Their system of working is more organized, and
they prepare more maintenance reports. It seems that, perhaps due to cost saving rea-
sons, private hospitals are cutting corners with maintenance work even though such a
policy may prove costly in the long run.

This research has provided an interesting insight into the maintenance practices of
one type of service industry. Similar studies for other sectors are recommenced to get an
overall picture of the maintenance situation in various sectors of the economy.
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