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COUNTRY VISITS 

The Sub-Committee of the RejPonal Committee on 
Programmes and Technical Cooperation met from 17 to 
21 June 1991 to review and fmalize the report on the country visits 
made by four of its members to Tonga and the Lao People's 
Democratic Republic within the frameWork of item (5) of its terms 
of reference, with regard to WHO's collaboration in the management 
of health facilities, including the maintenance of biomedical 
equipment. The Regional Committee may wish to comment on the 
findings and recommendations of the Sub-Committee presented in 

. this document. 
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1. INTRODUCfION 

The Sub-Committee of the Regional Committee on Programmes and Technical 
Cooperation held its sixth meeting in Manila, from 17 to 21 June 1991, over a period of five 
working days. The terms of reference of the Sub-Committee are set out in Annex 1. 

A list of members attending the meeting is found in Annex 2. 

The report of the Sub-Committee to the Regional Committee contains a summary of 
the two country visits, including conclusions and recommendations, made by the members to 
Tonga from 3 to 7 June 1991 and to the Lao People's Democratic Republic from 10 to 
14 June 1991. Dr Mendes acted as Chairman for the visit to Tonga, and Dr Kinahoi acted as 
Chairman for the visit to the Lao People's Democratic Republic. Mr Chandrasekhar acted as 
Rapporteur for both visits. The visits were undertaken within the framework of item (5) of the 
terms of reference, with particular reference to WHO's collaboration in the management of 
health facilities, including the maintenance of biomedical equipment. 

The meeting was opened by Dr Liu Guo-Bin, Director, Programme Management, on 
behalf of the Regional Director. Dr Kinahoi was elected Chairman of the meeting, 
Mr Chandrasekhar as Rapporteur for the country visits and Dr Nukuro as Rapporteur for the 
health-for-all evaluation. 

2. REVIEW AND ANALYSIS OF WHO'S COLLABORATION WITH COUNTRIES: 
REPORT ON THE COUNTRY VISITS TO TONGA AND 

THE LAO PEOPLE'S DEMOCRATIC REPUBLIC 

2.1 Perspectives and findings during country visits 

Within the framework of item (5) of its terms of reference, the Sub-Committee on 
Programmes and Technical Cooperation briefly reviewed and analysed the impact of WHO's 
cooperation with Member States in the management of health facilities, including the 
maintenance of biomedical equipment. 

In the course of reviewing the report of the members' visits, the Sub-Committee made 
a number of comments, suggestions, conclusions and recommendations which are reflected in 
the fmal report on the country visits, adopted by the Sub-Committee and presented as Annex 3 
of this document. 

Within the constraints of time and availability of relevant information, the members 
visiting Tonga and the Lao People's Democratic Republic looked at the management of health 
facilities and maintenance of biomedical equipment in general, focusing on the impact of 
WHO's cooperation with Member States in this field. 

Attention was paid to the plans, policies, budgets and general recognition by the 
respective health administrations of the importance of and need for the proper management of 
health facilities and maintenance of biomedical equipment. Aspects such as procurement 
mechanisms for biomedical equipment, technical staff training, incoming aoceptance testing of 
biomedical equipment, repair and maintenance programmes and the equipping of workshops 
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were also considered. Problem areas such as staff training and attrition, availability of spare 
parts and the suitability of equipment to local conditions were also identified. 

Both Tonga and the Lao People's Democratic Republic had planned and established 
multi-tier networks of hospitals and other health care facilities for the delivery of health care to 
their populations. The health facilities were generally in good physical condition although 
some operational improvements were called for at some of the facilities visited. More 
attention was therefore focused on the maintenance of biomedical equipment. 

Both countries had also recognized the need for biomedical equipment maintenance 
and had established central workshops for this service on a national scale. However, the 
effectiveness of these workshops was not fully realized for a variety of reasons. These included 
the absence of a clear policy and procedure on acquisition of biomedical equipment, lack of 
proper workshop documentation, including inventory records and test results, absence of 
sufficient tools and test instruments, low or non-existent funding for biomedical equipment 
maintenance and attrition of trained technical staff. 

The non-availability of spare parts had led to repair by cannibalization of existing 
equipment. Although it meant that at least one equipment system was rendered functional, 
this was accomplished at very high cost. 

One salient feature was that both countries depended to a very high degree on donated 
biomedical equipment. Problems ranging from wrong voltage ratings to high running costs 
meant that these items of equipment were not always effectively utilized. 

The Sub-Committee was of the opinion that these issues were common to many other 
Member States in the Region. 

2.2 Conclusions and regional implications 

2.2.1 The presence of a planned and established network of hospitals and other health 
facilities in both Tonga and the Lao People's Democratic Republic confrrms that there are 
policies recognizing the need for such facilities in both countries. With some exceptions, there 
do not seem to be any major problems in the management of these physical facilities. 

2.2.2 There are national workshops for the maintenance of biomedical equipment in both 
countries although these workshops need funds, training and equipment if they are to realize 
their full potential. 

2.2.3 WHO's cooperation with Member States in the equipping of facilities and maintenance 
of biomedical equipment has been notably successful where it has been sustained. It has been 
most successful when the cooperation has encompassed equipment donation, user training, 
equipment maintenance and the provision or transfer of managerial skills. 

2.2.4 The problem of underfunding, especially for the maintenance of biomedical equipment, 
is particularly acute for the smaller or less developed countries of the Region which are often 
forced to assign a low priority to allocating funds for this purpose despite recognition of its 
importance. 

2.2.5 Many Member States in the Region depend heavily, and sometimes even exclusively, 
on donated equipment. Such equipment is not always suited to local conditions (e.g. electrical 
mains voltage, ambient temperature, etc.) and often has high running costs associated with 
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reagents and other consumables. Moreover, it is not always necessary to get the latest, 
state-of-the-art technology but rather equipment of proven reliability and simplicity of 
operation, suited to local conditions and whose use can be sustained by the recipient country. 

2.2.6 In the acceptance of donated equipment, factors such as the training of users, the 
provision of adequate supplies of consumables and the maintenance of the equipment should 
be considered. 

2.2.7 The lack of planned acquisition and phased replacement of biomedical equipment is a 
serious drawback. The fact that technical staff are not involved in the selection or acceptance 
of incoming equipment means that unsuitable equipment cannot be screened out. The absence 
of a programme of phased replacement means that equipment is used for longer than it was 
designed to be. Often, manufacturers have ceased to support such equipment with spare parts. 
Failure of such equipment often means loss of service to patients. 

2.2.8 The low biomedical equipment density, especially in the developing Member States, 
and the geographical dispersion in the South Pacific Member States means that the supply of 
consumables and spare parts for equipment repair and maintenance poses major problems to 
many Member States. 

2.2.9 It appears that in some Member States, a high proportion of biomedical equipment is 
underutilized. The reasons for this include lack of user training, lack of spare parts, 
unsuitability to local conditions, etc. 

2.2.10 The cannibalization of defunct equipment for spare parts is a sensible and widely 
practised option. However, when it means sacrificing one or more functioning equipment 
systems by removing their parts to keep one system operational, it is very expensive. The 
non-availability of spares means, however, that this is often the only option. 

2.2.11 User training, not only in the use of the equipment but also in its daily care and simple 
front-line maintenance, is absolutely essential if the biomedical equipment is to be fully 
utilized. This is because unfamiliarity with equipment deters people from using it. 
Furthermore, the distance between a health facility and the national maintenance workshop 
often means that immediate technical assistance is not available. In such cases, user 
self-reliance in minor technical maintenance will greatly increase the "up time" of the 
equipment. 

2.2.12 The attrition of staff trained by WHO and other agencies is a prevalent problem in 
most Member States. The provision of incentives to retain trained staff is a major task facing 
Member States. 

2.3 Recommendations 

2.3.1 Recommendations to WHO 

(1) WHO should strengthen support to Member States in developing policies for the 
acquisition, use and maintenance of biomedical equipment. 

---
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(2) WHO should continue its collaboration with Member States in training managers in 
the management of health facilities and technicians in the maintenance of biomedical 
equipment. 

(3) WHO should explore mechanisms for cooperation between countries in the 
procurement of equipment and spare parts, for instance by expanding the scope of the South 
Pacific Drug Scheme to include this aspect of the health services. 

(4) Existing WHO essential equipment lists should be made more readily available to 
Member States and new ones developed as necessary. 

(5) The possibility should be explored of providing technical support for the maintenance 
and repair of equipment through a staff member based in the field. 

2.3.2 Recommendations to Member States 

(1) Member States should develop more specific policies, plans and management systems 
for the construction, equipping and maintenance of their health facilities and ensure that a 
realistic amount of funds are allocated for these purposes. 

(2) Member States, where appropriate, should establish a central mechanism at national 
level to screen proposals and rationalize the procurement and replacement of equipment. 

(3) Member States are strongly urged to establish adequately funded programmes for the 
planned preventive maintenance of biomedical equipment. 

(4) Member States are encouraged to establish and maintain inventories of equipment at 
both central and local level. 

(5) Schemes for retaining trained staff should be more actively pursued, in terms of both 
monetary awards and non-monetary incentives such as training opportunities. 

(6) In collaboration with WHO, Member States should establish guidelines for the 
acceptance of donated equipment with regard to (a) conformance with WHO specifications 
where applicable, (b) appropriateness, (c) suitability to local conditions, (d) cost-effectiveness, 
(e) consumables, (f) spare parts, (g) user training, and other relevant considerations. 

The Sub-Committee proposed that, subject to fmalization of details at the time of the 
Regional Committee session in September 1991, the subject for review in 1992 in the context 
of item (5) of its terms of reference should be WHO's collaboration in the field of nursing 
development within the context of human resources for health. The Sub-Committee also 
proposed to visit China, Cook Islands and Macao in 1992, subject to the agreement of the 
Governments concerned. In the event that this should not prove acceptable to one or other of 
these countries, the Sub-Committee recommended maintaining the balance of an Asian and a 
Pacific country. 
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The Sub-Committee, in concluding its review of this subject, expressed its gratitude to 
the Governments of the Lao People's Democratic Republic and Tonga for the special 
arrangements and extensive programme made for the visits and, in particular, for the warm 
hospitality and many courtesies extended to its members. 

-. 
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The terms of reference for the Sub-Committee on Programmes and Technical 
Cooperation are as follows: 

(1) To review, analyse and make recommendations on the development and 
implementation of the General Programme of Work as it affects the Western Pacific Region, 
especially in setting priorities and addressing policy issues. 

(2) To examine and approve for submission to the Regional Committee the periodic 
regional reports on monitoring and evaluation of the regional strategy for health for all by the 
year 2000. 

(3) To study and provide policy guidance on specific issues related to the health-for-all 
strategy which may be requested of them by the Regional Committee. 

(4) To make recommendations to the Regional Committee on the action to be taken in the 
Western Pacific Region to develop national self-reliance in matters of health by fostering 
technical cooperation between countries or areas in the Region in ways that are relevant to the 
population. 

(5) To undertake country visits to review and analyse the impact of WHO's cooperation 
with Member States and/or observe developments in relation to the implementation of the 
regional strategies for health for all. 
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*Members who participated in the country visits to Tonga and the Lao People's Democratic 
Republic. 

** Unable to attend meeting owing to closure of Manila airport. 
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REPORT ON THE COUNTRY VISITS 

1. TONGA 

1.1 Background 
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Members of the Sub-Committee visited the Kingdom of Tonga from 3 to 7 June 1991. 

The Kingdom of Tonga is divided into seven health districts. The estimated population 
of the Kingdom was 97596 in 1989, and is growing at 0.9% per year. Life expectancy at birth 
in 1989 was 63 years. In 1989, 4.3% of the population were 65 years of age or older. The 
major cause of death in 1989 was heart disease, which accounted for 34.6% of the total deaths, 
while neoplasms accounted for 12.5% and gastrointestinal diseases 6.6%. 

There are four main hospitals with a total capacity of 307 beds (Vaiola Hospital 202, 
Ngu 61, Niu'ui 28, Niu'eiki 16). Apart from these hospitals, there are 14 health centres and 31 
maternal and child health clinics. Together these facilities constitute the physical health care 
infrastructure of the Kingdom. 

The Maintenance Workshop, which is under the Administration Division of the 
Ministry of Health, is responsible for servicing medical and hospital equipment. The service is 
based in Vaiola Hospital (Tongatapu Island) and is divided into three units, i.e. Electro
medical, Boiler Steam Fitting, and Carpentry and Plumbing. It has 12 staff members, three of 
whom are plumbers and are based at hospitals on the other islands. 

The Ministry of Health has a budget allocation for the needs of the maintenance 
section which covers items such as salaries, maintenance of equipment, buildings, vehicles and 
furniture, overseas service contracts, etc. The budget for maintenance of facilities for 1990 to 
1991 is 4.4% of the total health budget. The Ministry of Health has provided training both at 
home and abroad for five of its personnel, and the remaining personnel received on-the-job 
training at home. 

Recognizing the importance of adequate maintenance for health facilities, including 
that of biomedical equipment, WHO collaborative efforts with the Government have 
emphasized the development of national self-reliance in two areas: 

(a) planning, design, management and maintenance of hospital and other health care 
facilities and biomedical equipment; 

(b) the choice and effective use of hospital equipment and technology in order to 
make the best use possible of the hospitals in the context of primary health care. 

1980-1982 

Fellowships were granted to three staff of the Maintenance Service Section to study 
biomedical engineering for 18 months in New Zealand. 
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1988-1989 

WHO provided US$8533 to support one participant to attend the Regional Workshop 
on Planning and Design of District Hospitals in Support of Primary Health Care, which was 
held in the Republic of Korea from 24 August to 1 September 1988, and one to attend the 
Regional Training Course on Health Facilities Planning, held in Tokyo, Japan, from 
5 to 15 December 1988. 

1990-1991 

A WHO consultant conducted on-the-job training on maintenance and servicing of 
biomedical equipment in July 1990, and made specific recommendations. 

In August 1990 WHO provided funds to cover travel costs and per diem to support two 
participants to attend the Workshop on Management and Maintenance of Biomedical 
Equipment in the South Pacific, which was held in Suva, Fiji. WHO also supported two 
consultants for the workshop. 

Support for supplies and equipment is available in the current intercountry regular 
budget for US$5000 and in the UNDP intercountry budget (UNDP No. RAS/89/065) for 
US$25 000. 

A major achievement in the management of health facilities, induding the maintenance 
of biomedical equipment, has been the establishment of a maintenance workshop and the 
increased national self-reliance in the management of certain health care facilities and their 
biomedical equipment. 

1.2 Visits to facilities and findings 

1.2.1 Health centres 

Health centres in Tonga are located in villages to provide general outpatient, preventive 
and maternal and child health services to the surrounding popUlation. In Tongatapu, two health 
centres were visited, one at Mu'a and the other at Vaini. They each serve a population of about 
6000 and have a layout comprising a waiting area, a consultation room, a dressing room, a 
counselling area, a store and a dispensing counter. The health centres were staffed by: 

(a) 1 Health Officer who had had 2 years' theoretical and 1 year's practical training; 

(b) 1 Public Health Nurse who had had 3 years' basic nursing plus 6 months' post-basic 
public health training; 

(c) 1 Clinical Nurse who had had 3 years' basic nursing training. 

All the above grades of staff had been trained in Tonga. 

Each of the health centres visited was equipped with the following, all of which were 
functional: 

(a) 1 boiler sterilizer, 

(b) 1 electrical refrigerator, 

-



(c) 1 mercury sphygmomanometer, and 

(d) 1 ophthalmo-otoscope instrument set. 

1.2.2 Niu'eiki Hospital 
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The Sub-Committee members visited Niu'eiki Hospital on 'Eua Island. This facility was 
upgraded from a health centre to a hospital in 1989 with aid from the Australian Government. 
It is a 16-bed hospital headed by a Medical Officer, with a staff of 17, and serves a population of 
about 5000. 

The hospital was in good order, clean and well managed. The laboratory equipment was 
all functional but certain reagents and consumables had expired. A single, mobile X-ray unit 
was in service. X-ray quality assurance was not performed and the machine had a collimator 
problem awaiting attention. The dental equipment was also in working order. 

The operating theatre was not equipped except for one non-functional, mobile 
examination lamp. There was also no el~trocardiograph in the hospital. 

An angle-poise lamp in the hospital had no cover over the screw terminals securing the 
live (phase) and neutral conductors and was potentially hazardous. 

1.2.3 'Ohonua Maternal and Child Health Clinic 

This maternal and child health clinic is on 'Eua island and is staffed by 1 public health 
nurse and 1 midwife whose activities are mostly community-based. The clinic was well 
maintained and had one weighing scale and an examination table but no boiler sterilizer. 

1.2.4 Central Pharmacy and Medical Store 

The Sub-Committee members visited the Central Pharmacy and Medical Store to 
obtain fIrst-hand information on the policy and procedures for the procurement of biomedical 
equipment. 

They learnt that equipment purchases were user-initiated. Proposals were referred to a 
technical sub-committee and the National Health Development Committee for approval before 
inclusion in the budget. There is at present no top-down, planned system of procurement of 
equipment. 

Catalogues were often used to identify the equipment to be purchased. The overseas 
agencies of the Tonga Government and bodies such as Austrade were requested to assist in 
procuring the relevant equipment. Sometimes overseas manufacturers in Australia, New 
Zealand and the United Kingdom were invited to quote for the equipment. The staff at the 
Central Pharmacy and Medical Store did not write technical specifications for purchase 
(specifying mains voltage, etc.) as they were not trained for that. Spares were not specifIed with 
equipment except for stethoscopes and mercury sphygmomanometers, and instruction/service 
manuals were not routinely asked for. 

The selection of equipment was made by users. On delivery, staff from the Central 
Pharmacy and Medical Store inspected the equipment for visible damage and conformity with 
the packing slip. 
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Both solicited and unsolicited donations of equipment had been received in the past. 
These included both new and used equipment. Such donations had not always been routed 
through the Central Pharmacy and Medical Store. 

All incoming equipment, both purchased and donated, received by the Central 
Pharmacy and Medical Store was then sent to the user department. Routine commissioning or 
incoming acceptance testing was not invariably performed on all incoming equipment. In some 
cases, especially for plant equipment or large systems, such tests were performed by staff from 
the Maintenance Workshop before the equipment was put to routine use. 

An IBM-compatible personal computer donated by WHO for inventory planning and 
control was out of commission because of a hardware problem. Such a system could have been 
used to plan the purchase and staggered delivery of consumables with expiry dates. 

1.2.5 Maintenance Workshop 

The Maintenance Workshop exists as a Department under the Administration Services 
of the Ministry of Health and provides centralized technical support not only to Vaiola Hospital 
but also to all hospitals, health centres, etc. in the Ministry of Health. 

The services provided include: 

(a) carpentry, 

(b) building services, 

( c) mechanical and electrical services, 

( d) welding, 

(e) plumbing, 

(f) plant maintenance (e.g. steam boiler, oxygen concentrator), 

(g) biomedical equipment services. 

The Sub-Committee members observed three work areas devoted to: 

(a) carpentry, 

(b) welding, plumbing and mechanical work, and 

( c) electrical and electronic services. 

Only the electrical and electronic service area had an adjoining instrument-cum-spare 
parts store. 

The Maintenance Workshop had a total of 12 permanent and 11 daily-paid staff. Of the 
three WHO fellows who attended the 18-month programme on biomedical equipment 
maintenance in Wellington, New Zealand in 1980 and 1981, two were still with the workshop 
but one had left in 1989 for a job overseas. 
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(a) 1 cardiac simulator (which was built as part of the 18-month Wellington training 
programme by one ofthe participants), 

(b) 1 oscilloscope, 

(c) 3 multimeters, and 

(d) 1 continuity tester. 

The Sub-Committee members did not observe tachometers, leakage current meters, 
etc., and no inventory of test instruments was available. Only one set of tools was kept in the 
workshop and most of the tools used by technicians were purchased by them for their personal 

- use. The stock of general and specific spares was poor. 

In the opinion of the Sub-Committee, the Maintenance Workshop was poorly 
organized. The reasons for this opinion include the absence of the following: 

(a) records of commissioning tests and results, 

(b) records of repairs, etc., 

(c) machine history cards or similar records, 

(d) proper inventory records, 

(e) job descriptions, 

(f) clear distribution of jobs and functions among staff, 

(g) priorities in terms of job order or plan of work, 

(h) planned preventive maintenance programme (except perhaps for X-ray 
equipment), and 

(i) tagging of hospital biomedical equipment. 

User ratings of the services provided by the Maintenance Workshop ranged from 
"acceptable" to "very poor". From anecdotal evidence, it appears that the Maintenance 
Workshop did not enjoy much credibility with equipment users. Indeed, some had even shown 
a reluctance to refer their equipment problems to the Workshop. 

The Workshop was not routinely involved in: 

(a) purchase specifications for biomedical equipment, 

(b) selection of biomedical equipment, and 

(c) commissioning of biomedical equipment. 
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1.2.6 Central Public Health Laboratory (CPHL) 

The Central Public Health Laboratory was planned and established through the joint 
collaboration of the Government of Tonga, WHO and the Japan International Cooperation 
Agency (JICA). The CPHL was opened in 1984 and cost approximately US$3 m~ion to 
construct and equip. The team leader from JICA stayed for four years after the openmg, and 
the leaders of the various laboratory sections stayed for one year. During the process, they 
established operating procedures and trained the laboratory staff. 

The Sub-Committee members found the CPHL to be very well equipped with an 
equipment density far exceeding that elsewhere in Vaiola Hospital or any other health facility. 
Also, 80% of the laboratory equipment was functional. Indeed, the Microbiology Laboratory 
had almost all its equipment working mainly because it had well trained and motivated staff. 

Some of the equipment was found to be underutilized for the following reasons: 

(a) it was expensive to run (e.g. a dry-ice maker was unused because it consumed too 
much carbon dioxide gas); 

(b) it was unsuited to local conditions (e.g. a -80°C deep freezer was unused because 
electricity was expensive and power cuts could occur); 

( c) trained staff were not available (e.g. in the food and water laboratory where much 
equipment stood idle); 

(d) reagents had expired or run out (e.g. "Clinistix"); 

(e) accessories and consumables needed replacement (e.g. unstable reference 
electrode for pH meter). 

An inventory of the laboratory equipment was maintained from 1983 to 1986 but has 
not been updated since. There was also a proliferation of stand-alone step-down transformers 
connected externally to many items of equipment that were rated for 110 volts and therefore 
could not be operated directly from the 240 volt electrical mains. Much defunct equipment was 
observed, taking up space in the laboratory while awaiting condemnation. An IBM-compatible 
personal computer donated by WHO was not working and had been taken away for repair. 

1.2.7 School of Nursing 

The School of Nursing was responsible for the Ministry's Nurse Training Programme. It 
had WHO-donated equipment including an IBM-compatible personal computer, a slide 
projector and an overhead projector. The projector had cut out every five minutes because of 
overheating ever since it was first operated. As guarantee repair would involve transportation 
charges, the instrument remained unused. 

The staff at the School responded positively to enquiries from the Sub-Committee 
members on whether same appreciation of electrical safety and awareness of electrical hazards 
(from frayed wires, exposed conductors, etc.) could be included in the nursing curriculum. In 
addition, School of Nursing staff suggested that staff from the Maintenance Workshop should 
conduct periodic safety inspections of equipment throughout the hospital. 
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Vaiola Hospital on Tongatapu Island is the Kingdom's main hospital and is 20 years old. 
It has 202 beds and selVes a population of 60 000. 

The hospital appeared clean although the exterior and some parts of the interior 
needed repainting. 

The oxygen plant had been 18 months in commissioning and had just commenced 
operation during the visit. 

(a) X-ray Department 

..... The X-ray Department had two Siemens static systems which were almost 20 years old 
and one newer Shimadzu mobile unit used in the operating theatres and elsewhere. There was 
also an 8 year old Agfa automatic X-ray ftIm processor. 

The Siemens units are both obsolete. They are unlikely to be supported by the 
manufacturer for spare parts and seIVice. The fact that they were both operational was in itself 
a tribute to the care lavished on these machines by the staff of the Department. Periodic 
preventive maintenance was also provided for both machines by trained technical staff from 
overseas. More recently, the Maintenance Workshop had provided technical support for these 
machines. 

The Siemens Pleophos 4S unit was a direct fluoroscopy unit with no image intensifier 
and consequently delivers a higher X-ray dose per procedure per patient. 

Film badge monitoring was in practice with the badges being sent to New Zealand, but 
this was discontinued when a charge was made for the seIVice. Instead, film badges issued 
through WHO were sent to Manila for processing but the results were not reported. 
Consequently, film badge monitoring had been discontinued. 

There were no standard warning signs of radiation hazards in the X-ray department, nor 
were there warning lights outside the X-ray room that light up when an X-ray machine is in 
operation. 

The users claimed that quality assurance of the X-ray units was performed with X-ray 
phantoms once every six months but no records of this were kept. 

(b) Operating theatre 

There were two operating theatres and one recovery room in Vaiola Hospital. The 
recovery room had 2 working physiological monitors and 4 units awaiting repair and spare 
parts. There were two sets of gas outlets in the recovery room for each bed, only one of which 
was working. There was a new volume ventilator still awaiting first use, reportedly because of 
incompatibility between the wall gas outlets and the machine's connectors. The operating 
theatre equipment viewed included ceiling-mounted and mobile operating lights, an anaesthesia 
unit and a ventilator, a temperature monitor and a pulse oximeter, all reported to be functional. 
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1.3 Conclusions 

1.3.1 The well established network of hospitals, health centres and maternal and child health 
clinics in Tonga is the result of a programme planned to make health care accessible to the 
whole population. 

1.3.2 All the health facilities visited were clean and in satisfactory working condition. 

1.3.3 The Government has recognized the need for maintaining biomedical equipment and 
has shown its commitment by providing funds, facilities and training for this purpose. However, 
training in health facility management is still needed. 

1.3.4 With a few exceptions, the health facilities visited were satisfactorily equipped. 

1.3.5 The acquisition of hospital equipment has not been planned according to National 
Health Plan priorities. 

1.3.6 Some biomedical equipment was observed to be underused because of: 

(a) lack of trained users, 

(b) poor or non-existent maintenance, 

(c) lack of reagents and/or consumables, 

(d) lack of spare parts, and 

(e) technology that is unsuited to local conditions. 

1.3.7 The problems in the management and maintenance of health care equipment can be 
attributed to lack of the following: 

(a) adequate planning for purchase, selection and replacement; 

(b) compulsory commissioning and acceptance testing of all incoming equipment; 

(c) user training; 

( d) expertise in electronic engineering on the part of maintenance staff; 

(e) a proper equipment inventory; 

(f) proper records documenting the history of each piece of equipment, including 
commissioning, repair, preventive maintenance, quality assurance, etc.; 

(g) planned preventive maintenance programme; 

(h) overall direction and focus for the Maintenance Workshop; and 

. .... 
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(i) adequate technical information support systems such as brochures, instructions 
manuals and selVice manuals. 

1.3.8 The leading role played by WHO in the tripartite collaboration with the Governments 
of Tonga and Japan in establishing the Central Public Health Laboratory has been notably 
successful. 

1.3.9 Collaboration between the Government and WHO in the field of biomedical equipment 
maintenance and management has been instrumental in: 

(a) training technical staff, 

(b) establishing the Maintenance Workshop, 

(c) trouble-shooting and repairing faulty equipment by means of WHO consultants, 
and 

(d) providing in-selVice training for staff from the Maintenance Workshop. 

However, the full benefits of such collaboration have not been realized for the following 
reasons: 

(a) Not all equipment donated by WHO is operational. 

(b) Some WHO-trained staff have left, and this is a serious loss when the numbers are 
small. 

(c) WHO trainees do not fully utilize in their daily work the knowledge and skills they 
have gained from training (for instance in documenting test results, equipment histories, 
etc.) 

1.3.10 The generosity of agencies in donating equipment is recognized and appreciated, and 
donated equipment does assist the recipient country to improve health care. However, donated 
equipment can have the following drawbacks arising from inappropriate technology: 

(a) It does not match user needs or expertise. 

(b) It is too sophisticated. 

(c) Running costs are high. 

( d) The voltage rating, gas connectors etc. are mismatched. 

(e) Consumables, reagents and spare parts are not available. 

1.4 Recommendations 

1.4.1 The National Health Development Programme of Tonga for the period 1991·1995 has 
allocated about 3 million pa'anga (about US$2.3 million) for the procurement of equipment for 
hospitals and health centres. In relation to this expenditure the following should be borne in 
mind: 
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(a) This investment should be made on the basis of changing national health needs and 
priorities; for instance, giucometers at health centres and electrocardiographs in 
hospitals, with adequate training in their use. 

(b) A central mechanism should be established to approve, purchase, select and 
replace equipment. This mechanism should involve the health planners, the equipment 
users, the responsible persons of the central pharmacy, and the maintenance workshop 
staff and other appropriate staff. 

(c) A standard request form should be developed for the procurement of equipment. 

(d) A data bank for all useful information, and materials such as catalogues, manuals, 
guidelines, standards, etc. should be gradually established. 

1.4.2 In order to assure the quality and effectiveness of equipment, commissioning or 
acceptance testing should be performed for all incoming equipment, including what is donated. 
An equipment inventory should also be established at all levels and in all health institutions. 

1.4.3 The Maintenance Workshop located in Vaiola Hospital should be further supported 
and strengthened by: 

(a) clearly defining its role and functions, 

(b) improving the management skills of its staff, 

(c) building up a core staff with training in electronic engineering, 

(d) establishing documentation (equipment inventory, history file, repair and 
maintenance records, service requests, etc.), 

(e) procuring standard testing equipment (leakage current meters, tachometers, etc.) 
and repair tools and stocking basic spare parts (fuses, bulbs, etc.), 

(f) developing internal exchange of information between users and the Maintenance 
Workshop, 

(g) providing further technical expertise through overseas short-term or long-term 
consultants, and 

(h) developing a programme of regular training of staff which could act as an 
additional incentive in retaining their services. 

1.4.4 It is recommended that WHO should: 

(a) continue to provide opportunities for training of staff in health administration; 

(b) ensure the availability of technical services to South Pacific countries, including 
Tonga, in upgrading the national capacities for maintenance and repair of health care 
equipment, possibly through the provision of technical personnel based in the region; 

(c) continue to provide fellowship grants for overseas technical training, and 
consultants to South Pacific countries for on-the-job training in those countries; and 

-
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(d) provide more technical guidelines and collect and disseminate useful information 
related to the management and maintenance of health facilities and equipment, 
(e.g. WHO's guidelines on "Basic Radiological Systems"). 

1.4.5 The users of biomedical equipment should be formally trained in: 

(a) the correct use of their equipment, including daily set-up procedures and care; 

(b) basic maintenance such as the replacement of bulbs, fuses, carbon brushes, etc.; 
and 

(c) the safe use of their equipment, including occupational safety. 

1.4.6 The Government of Tonga and WHO should collaborate in developing guidelines for 
the acquisition of equipment, whether donated or purchased, with particular attention to: 

(a) appropriateness, 

(b) suitability to local conditions, 

(c) cost-effectiveness, 

(d) consumables, 

(e) spare parts, and 

(f) user training. 

2. LAO PEOPLE'S DEMOCRATIC REPUBLIC 

2.1 Background 

The Sub-Committee visited the Lao People's Democratic Republic from 10 to 
14 June 1991. 

The Lao People's Democratic Republic has a land area of 236 800 km2 with a 
population of 4 053 000 (estimate for 1989), 15% of which is in urban areas and 85% in rural 
areas. The population growth rate is 2.9%. The infant mortality rate in 1988 was 117 per 1000 
live births. The physician:population ratio in Vientiane in 1989 was 1:1400, in the rest of the 
country it was 1:12600 population. The ratio of hospital beds to population in 1989 was 1:400 
persons. 

Despite extremely severe economic difficulties, the health care delivery network has 
been expanded at all levels. There are now 5 central hospitals with a total of 750 beds, 17 
provincial hospitals with 2025 beds, 115 district hospitals with 2989 beds and 973 health stations 
or commune dispensaries with 4600 beds. At present there are 1113 doctors, 2731 assistant 
doctors and 5874 nurses. 
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The health budget at present is 1.5% of the total national budget. All the 17 provinces 
in the country, including the health services, continue to have a decentralized administration. 
The whole health system is facing an immense shortage of funds for running and upgrading the 
services. Currently, the improvement and development of health facilities, including hospitals 
and health care equipment, depend mainly on cooperation with United Nations agencies such 
as WHO, UNICEF and UNDP, and with foreign governments and nongovernmental 
organizations. 

The maintenance of health facilities and health care equipment has been recognized as 
one of the weakest areas of the health system. In the field of maintenance and repair of 
biomedical equipment, the collaboration between WHO and the Government started in the 
early 1980s. A special project (lAO/PHC/OO3) was established in 1986 and the collaborative 
activities covered: 

(a) training national biomedical engineering personnel through overseas fellowships, 
and 

(b) in-service training conducted by WHO consultants. 

Consequently, the central maintenance workshop was set up to provide health care 
technical services. During the periods of 1988-1989 and 1990-1991, three WHO consultants 
cooperated with the Government in conducting three workshops and providing technical advice 
on management and maintenance of biomedical equipment. WHO has also allocated 
US$30 000 for procurement of biomedical equipment, testing equipment and tools. In recent 
years training courses for users have been conducted and more are scheduled for the future as 
part of WHO technical programmes such as the following: 

(a) Immunization - EPI training in the use and maintenance of cold chain equipment; 

(b) Laboratory technology - training in the use and maintenance of district standard 
laboratory equipment; 

(c) Malaria control - training in the use and maintenance of microscopes. 

2.2 Visits to facilities and rmdings 

2.2.1 Mahosot Hospital 

Mahosot Hospital is one of 5 central hospitals in the country and is the only national 
reference hospital in the country. It employs 120 doctors, 100 assistant doctors, 200 nurses and 
180 other staff. It has 20 departments, 450 beds and an outpatient load averaging 20 000 
patients per annum. It is also the largest hospital in the country. 

There are 18 buildings in the hospital complex, some built by the French in 1920 and the 
rest with American aid in 1970. The hospital generally looks run down and many of the original 
buildings are in urgent need of massive renovation or replacement. The existing layout is 
outdated and cannot serve as the basis of an efficient and modem hospital. 

The overall cleanliness in the hospital was not up to the necessary standard. Perhaps 
this was because there appeared to be no cleaning staff. Increased staff awareness of hygiene 
would also go a long way to improving the level of cleanliness. 

,-
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The buildings were in need of scrubbing and repainting. A window pane was broken in 
the Central Sterile Supplies Department (CSSD). Of the two working autoclaves in the CSSD, 
one was a French duplex with one unit not working. The chassis plates for this defunct portion 
were missing and the exposed parts were covered with cobwebs and dust. The management and 
practice with respect to sterility in this area were poor. For example, there was no clear 
demarcation between sterile and non-sterile areas in the CSSD. 

The operating theatres and intensive care unit were located in different buildings about 
200 metres apart. They were not linked by a paved, covered walkway. This raises problems for 
the transfer of patients from the operating theatres to the intensive care unit. 

The Sub-Committee members learnt that the post-operative death rate in Mahosot 
Hospital in 1988 was 20% (UNDP project document lAO/85/023 Assistance to Mahosot 
Hospital) and suggests that sterilization practice and patient transfer problems might be two 
factors contributing to this high figure. 

The biomedical equipment in the operating theatres could not be viewed because 
operations were in progress in both theatres. 

(2) X-ray department 

The X-ray department had two Picker X-ray units, both of which were 18 years old. 
Although these units looked poor, they were both functional. One of the units, a Picker Starlite 
system, was a direct fluoroscopy unit, which means that the patient dose per procedure is higher 
than with contemporary machines incorporating image intensifiers. 

The walls and doors had lead shielding but there were no warning lights outside the 
X-ray rooms to show when the X-ray machines were in operation. Film badge monitoring had 
not been practised since 1975. 

The department also had an Italian-made 100 mm chest film unit donated in 1989 by an 
Italian nongovernmental organization, but it has been lying idle ever since the initial supply of 
fIlm ran out. 

There was one functional three-year-old ultrasound scanner in the department with a 
similar system awaiting repair. As there was no film, examinations were made using only the 
screen image. 

Both the X-ray and ultrasound systems were maintained by the Central Biomedical 
Equipment Maintenance Workshop. When there were two or more similar but non-functional 
systems, parts were taken from one to be used in the other, so that at least one system would be 
working. This was the case with X-ray tubes and with the ultrasound system. 

The users stated that preventive maintenance and quality assurance of X-ray systems 
was also performed by staff from the Central Workshop. 

(3) Intensive Care Unit 

The Intensive Care Unit (lCU) was located in the newer American wing and its staff 
were currently being assisted by a WHO Medical Officer for ICU. 
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The unit had neither piped medical gases nor air-conditioning. 

Oxygen was available from gas cylinders but some of them did not have "bull nose 
adaptors". This prevented their use until a suitable adaptor could be found. 

The following equipment was viewed and its status is summarized below: 

Description Quantity Status 

Infant incubators 2 Non-functional; awaiting spare parts 

Ventilators 4 Functional; awaiting use 

Aspirators 6 Functional; awaiting use 

Oxygen concentrators 2 Functional; awaiting use 

ECG / Physiological 2 Functional and in use 
monitors 

The high proportion of functional ICU equipment spoke well for the service rendered 
by the Central Biomedical Equipment Maintenance Workshop. The Sub-Committee members 
stress this point because intensive care units are normally air-conditioned, and much intensive 
care unit equipment, being designed to be used in an air-conditioned environment, may not 
survive protracted use without air-conditioning. 

(4) Accident and Emergency (A&E) Department 

This department was located in a separate building. It was equipped with an operating 
table, boiler sterilizer etc., but was neither clean nor well maintained. Located at some distance 
from the operating theatres and intensive care unit, transfer of patients would involve routes 
that were neither pav'ed nor covered. 

(5) Laboratory 

The laboratory at Mahosot Hospital provided services in biochemistry, haematology and 
parasitology but did not cover histopathology or bacteriology which would be essential if the 
range of laboratory services of the hospital were to be complete. 

Much of the laboratory equipment observed was new and modern, and all of it was 
reported to be functional. 

(6) Central Biomedical Equipment Maintenance Workshop 

The Central Biomedical Equipment Maintenance Workshop (CBEMW) was currently 
located in Mahosot Hospital. It consisted of a 15 m2 working area and an adjacent store room. 
This workshop was the national resource for the maintenance of biomedical equipment and was 
expected to support not only the Mahosot Hospital but also the provincial and district hospitals. 
It was obvious that the existing facilities of the CBEMW, including its size and location, were 
inadequate for its national role. 
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The Sub-Committee members learnt that there had been a Central Workshop (see 
Section 2.2.2) for biomedical equipment maintenance located outside Mahosot Hospital and 
staffed by several technicians who had been trained under WHO sponsorship. However, that 
workshop did not operate any more and had been replaced by the current facility. None of the 
WHO trainees in biomedical equipment maintenance work at the current CBEMW. The 
CBEMW has a staff of five consisting of a United Nations Volunteer and four Lao technicians. 

The Sub-Committee members were told that the CBEMW had received no funds or 
training from the Government in the last two years. 

The CBEMW was not well equipped and lacked test instruments, tools and spare parts. 
Basic test instruments such as an oscilloscope were not available. Such a deficiency not only 
hampered repair work but also meant that the Lao technicians could not fully benefit from the 
knowledge of the United Nations Volunteer. 

The absence of spare parts had resulted in repair by improvization and cannibalization. 
For example, there were two similar ultrasound scanners in Mahosot Hospital, both three years 
old. One was still functional while the other had been defunct for all but two weeks and was still 
under repair. Parts such as X-ray tubes and high tension cables were similarly cannibalized so 
that at least one unit was rendered operational. 

Some biomedical equipment was for Ito volt operation and was fitted with transformers 
for operation from the 230 volt electrical mains. Some American-made sterilizers were also 
observed in the Workshop. These were designed to be operated from a central steam plant 
which the Mahosot Hospital did not have. Accordingly, they were lying idle, awaiting possible 
modification to enable electrical operation. 

It was claimed that the CBEMW had an inventory of the biomedical equipment in the 
hospital, but no inventory records were made available. The Sub-Committee members did, 
however, observe inventory control numbers written on the chassis of some laboratory 
equipment in the hospital. 

It was also stated that the CBEMW screened prospective equipment donations to 
ensure compatibility with local electrical voltage etc., and also performed acceptance testing 
and commissioning of incoming biomedical equipment. 

Users in Mahosot Hospital who were questioned gave positive responses on the quality 
of service and capability of the CBEMW. Operating as it did under severe constraints of 
money, space, test instruments, tools and spare parts, it was admirable that the CBEMW had 
earned the confidence of its users. 

2.2.2 Former Central Workshop 

During the fmal meeting with Ministry of Health officials, the Sub-Committee was 
invited to visit the former Central Workshop. It was also briefed on the history of that 
workshop as follows: 

(a) It was set up in 1982-1983 to cater for biomedical equipment; 

(b) the staff were trained in the former German Democratic Republic and the Soviet 
Union; 

(c) WHO cooperated in establishing the workshop and in training the staff; 
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(d) the workshop functioned effectively from its establishment until 1986-1987; 

(e) in 1986-1987, the workshop was declared a State enterprise and WHO 
discontinued collaboration; 

(f) in 1989, a Government decree privatized the Central Workshop; 

(g) in 1990, the Central Workshop was closed down; some staff left while others joined 
the new workshop; 

(h) the new workshop was first set up under the Central Pharmacy and later moved to 
operate under Mahosot Hospital as the CBEMW. 

The former Central Workshop was located in the vicinity of the Central Pharmacy and 
occupied a building of 500 m2• It had dedicated areas for: 

(a) electrical and electronic repair and maintenance, 

(b) refrigerator/air-conditioner/freezer repair and maintenance, 

(c) testing of equipment, 

(d) machining and fabrication, and 

(e) storage of spare parts. 

The Sub-Committee observed that the workshop was well equipped with tools, test 
instruments and machinery including oscilloscope, multi-meter, DC power supply, lathe, drill, 
grinder, etc. 

The former Central Workshop was spacious enough, well planned and well equipped to 
serve as a national resource for the maintenance of biomedical equipment. 

2.2.3 National Institute of Hygiene and Epidemiology 

The National Institute of Hygiene and Epidemiology was involved in: 

(a) the Expanded Programme on Immunization, and 

(b) laboratory services. 

WHO has collaborated with the Institute in both areas. In the Expanded Programme 
on Immunization, this has included the provision of: 

(a) cold chain equipment, 

(b) training for field officers, 

(c) a WHO Medical Officer for the Expanded Programme on Immunization, and 

(d) short-term consultants. 

-
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The Sub-Committee members were briefed by Institute staff, who said that the 
programme faced the following related problems: 

1995. 

(a) electrical coverage was poor, as 85% of the 121 districts did not have electricity; 
and 

(b) good quality kerosene was not easily available. 

The Institute, in collaboration with WHO, had planned to improve the programme by: 

(a) obtaining a reliable supply of good quality kerosene, and 

(b) using gas instead of kerosene for powering refrigerators from 1992. 

There were also specific targets of 70% EPI coverage and poliomyelitis eradication by 

The refrigerators and WHO-donated deep freezers at the Institute were all functional 
and had not suffered any breakdowns. 

The Sub-Committee members found that the collaboration between the Institute and 
WHO had yielded positive results. 

The laboratory services encompassed food analysis, bacteriology, chemistry and 
serology. Most of the equipment was donated by WHO and the rest was from agencies such as 
the Pasteur Institute and the Mekong River Committee. All the equipment was functional. 
The laboratories were clean and competently managed by well trained and motivated staff. 

The laboratories were another instance of the successful collaboration between WHO 
and the Lao People's Democratic Republic, not least because of well trained users. 

2.2.4 District hospital and dispensary 

The Sub-Committee members visited the Phone Hong and Thourakhom District 
Hospitals and the Buong Phao Dispensary. 

The Phone Hong District Hospital buildings were clean and in good order. However, 
the hospital was minimally equipped and did not have: 

(a) a functional X-ray unit, 

(b) a functional anaesthesia unit, and 

(c) obstetric and surgical instruments. 

The absence of such basic equipment would hamper the hospital's ability to deliver 
health care. 

Both district hospitals appeared to be underutilized and had high staff:patient and 
bed:patient ratios. 

Several items of obsolete and defunct equipment were observed in both hospitals but no 
satisfactory explanation for their non-replacement was found. 
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2.2.5 General observations 

The Sub-Committee recognizes the tremendous economic hardship faced by the 
Government of the Lao People's Democratic Republic in delivering health care to the 
popUlation. It is also aware that many of those met who were involved in the health care system 
were anxious to make improvements. In this context, the Sub-Committee makes the following 
general observations: 

(a) There is room for improvement in overall cleanliness. 

(b) It would be beneficial if staff wore identification badges to distinguish them from 
patients. 

(c) As soon as funds become available, and basic needs for such items as salaries, 
medicines and disinfectants are fulfilled, money should be allocated for the upkeep of 
facilities and the maintenance or replacement of biomedical equipment. 

2.3. Conclusions 

2.3.1 Despite the great challenges faced by the Government of the Lao People's Democratic 
Republic, a network of hospitals and other health care facilities has been established in all the 
provinces of the Lao People's Democratic Republic. 

2.3.2 The National Institute of Hygiene and Epidemiology is a good example of effective and 
sustained collaboration between the Government and WHO through the provision of 
equipment, training and management. 

2.3.3 The present physical condition and management of Mahosot Hospital is unsatisfactory 
and this could hamper the hospital in providing the expected service to patients. 

2.3.4 There is a need to improve the general level of hygiene and cleanliness in all the 
facilities visited with the exception of the National Institute of Hygiene and Epidemiology. 

2.3.5 The Government of the Lao People's Democratic Republic has recognized the need for 
maintaining biomedical equipment and established a national facility - the Central Biomedical 
Equipment Maintenance Workshop - for this purpose. However, the Central Biomedical 
Equipment Maintenance Workshop does not at present have adequate space, funding, 
equipment, tools or trained staff to fulfJl its role as the national resource in this field. 

2.3.6 There is no government budget for the purchase, maintenance and replacement of 
biomedical equipment. This non-availability of funds and of spare parts has resulted in some 
equipment being cannibalized for parts to repair other equipment, therefore leading to a high 
proportion of defunct equipment. While cannibalization may be justified under these 
circumstances, it is highly uneconomical. 

2.4. Recommendations 

2.4.1 WHO should continue to collaborate with the Government of the Lao People's 
Democratic Republic on the management and maintenance of health facilities, especially in the 
area of training. 
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2.4.2 WHO should increase its collaboration with the Government of the Lao People's 
Democratic Republic in the maintenance and management of biomedical equipment through 
the provision of the following: 

(a) consultants, 

(b) staff training, and 

(c) technical information support. 

2.4.3 Mahosot Hospital, which is the largest hospital in the Lao People's Democratic 
Republic, requires urgent attention to the following: 

(a) the improvement of some of its buildings, including the operating theatres, central 
sterile supplies department, accident and emergency department etc.; 

(b) adoption of standard sterilization and operating theatre management; and 

(c) possible provision of air-conditioning and piped medical gas to the intensive care 
unit. 

2.4.4 There is need for a central workshop for the maintenance of biomedical equipment to 
function as the national resource in this field. It is strongly recommended that: 

(a) the existing facilities at the former Central Workshop should be rehabilitated 
under the Ministry of Health; and 

(b) the existing technical staff at the CBEMW at Mahosot Hospital should be 
redeployed to assume this central role. 

2.4.5 This Central Workshop should be further strengthened by: 

(a) the further training of its staff; 

(b) the allocation of sufficient funds to ensure the efficient running of the workshop; 

(c) incentives to retain trained staff; and 

(d) participation in the planning, selection, procurement, commissioning and planned 
preventive maintenance of biomedical equipment. 

2.4.6 The users of biomedical equipment should be formally trained in: 

(a) the correct use of their equipment. including daily set-up procedures and care; 

(b) basic maintenance such as the replacement of bulbs, fuses, carbon brushes etc.; 
and 

(c) the safe use of their equipment, including occupational safety. 
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2.4.7 The Government of the Lao People's Democratic Republic and WHO should 
collaborate in developing guidelines for the acquisition of equipment, whether donated or 
purchased, with particular attention to: 

(a) appropriateness, 

(b) suitability to local conditions, 

(c) cost-effectiveness, 

(d) consumables, 

(e) spare parts, and 

(f) user training. 
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