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I. INTRODUCTION 

1 .  Role of Laboratory Services in Health Care 

Clinical laboratories are an important component of health care system. Apart from supporting 
the diagnosis and treatment of individual patients, they also provide health authorities with 
the statistical data needed to develop, implement and evaluate national health policies. 
Moreover, they are responsible for national and international surveillance of communicable 
diseases. 

I .2 What is Quality Assurance? 

A quality assurance (QA) programme is the sum of all activities and procedures undertaken 
by medical laboratories to improve the quality and clinical usefulness of laboratory test 
results. Quality assurance includes training of personnel, purchase and maintenance of 
equipment and reagents, the analytical process itself, and reporting and interpretation of 
results. 

In most developing countries the concept of quality assurance has not found its rightful 
place in health laboratories. It is mandatory to put in position an effective system of quality 
assurance in laboratory services. This would operationally ensure a systematic and 
continuous process of measuring the level of services, compare it with the desired standard, 
and make corrections to reach an optimal health services delivery process with available 
resources. 

Whereas in the early 1980s, an evaluation conducted by WHO (document 
CL.RIMPTI84.1) had revealed that only 50% of the results generated by laboratories were 
reliable, a recent publication from the WHO Collaborating Centre for EQA in Microbiology, 
Leuven, June 1996 (199514), showed this figure to have gone up to 76.6% on the basis of 
a survey conducted in 1995 in which 107 clinical microbiology laboratories from all over the 
world participated. However, there is still scope for improvement in the working of laboratories 
as well as inculcation of a culture of QA in intermediate and peripheral laboratories. It is 
heartening to know that some laboratories at the tertiary level have, in the recent past, shown 
significant improvement in assuring quality of their results. 

WHO is of the view that QA is an important element in the provision of quality patient 
care and in ~ub l i c  health services. 

1.3 Importance of Quality Assurance in  Laboratory Services 
$ 

Laboratory support is now being gradually recognized as an important part of the 
management and prevention of diseases at the individual as well as community level. 
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Therefore, there is, a need for ensuring quality assurance in laboratories at all levels from 
central to the most peripheral ones located at the primary health centre level. 

Quality laboratory services lead to the 

(a) Establishment of an accurate diagnosis in a patient; 

(b) Institution of appropriate treatment; 

(c) Assessment of prognosis; 

(d) Confirmation of successful treatment; 

(e) Detection of the source of infection (environmental analysis); 

(f) Early diagnosis of an outbreak or epidemic; 

(g) Selection of appropriate chemoprophylaxis for individual patient and community; 

(h) Tracing of the spread of infection to control it, and 

(i) Identification of the role of environmental factors 

The importance of quality laboratory services can be illustrated by the example of 
AlDSlHlV infection diagnosis. A false positive result can prove disastrous to the patient and 
his family while a false negative test will allow uninterrupted transmission of the disease. 

2. COMPONENTS AND APPROACHES 

Quality assurance comprises two separate but complementary components: internal quality 
control and external quality assessment (previously known as external quality control or 
proficiency testing). 

2.1 Internal Quality Control (IQC) 

IQC refers to the set of procedures employed by laboratory staff for continuous and 
immediate monitoring of laboratory work in order 
to dec~de whether their test results are reliable 
enough to be released. The process involves a 
work culture in which all the possible variables 

that can influence the results have been checked against standards or their appropriateness 
has been verified. 
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1 .  
I 2.2 Extsrnal Quality Assessment (EQA) 

EQA is a check on the performance of laboratories. This mechanism involves a periodic and 
retrospective evaluation of the performance of a 
laboratory, which is undertaken by an 
independent and external laboratory by 
incorporating proficiency panels as the means of 
evaluation. Its objective is to establish inter- 
laboratory comparison, make participating 
laboratories conscious of their shortcomings, and suggest measures for improvement so as 
to ensure reliability of future testing. A good EQA is a tool for assessing the IQC, but is never 
a substitute for IQC. 

IQC and EQA are complementary. 
Every iaboratory must establish 
and maintain IQC programme and 
paitleipate in an EQA scheme. 

2.3 Total Quality Management (TQM) 

The concept of total qulity management has recently been introduced to achieve continuous 
improvement in laboratory services. It is a holistic approach of QA management which 
influences all facets of quality assurance in the laboratory. It comprises a quality policy 
enunciated by top management and infrastructure 
(both hardware and software) required for 
implementation of quality policy. It also ensures 
absolute commitment of and participation by all 
staff members of a laboratory in quality assurance activities. Self-inspection and auditing of 
the working of a laboratory are also integral parts of TQM aimed at continuous improvement 
of its functioning. TQM implies that every possible variable that could affect the quality of a 
test has been controlled. 

Though a precise evaluation of the gains of quality control is not possible, it is 
universally agreed that these are manifold and certainly more than the cost of the inputs. This 
just proves the dictum that quality costs, but poor quality costs more. 

A competitive product or service based on a balance between quality and cost should 
be the principal goal of responsible management. The balance works on the principle that as 
quality goes down, cost goes up, and as quality improves, cost will fall. 

3. APPLICATIONS 

The application of quality assurance in health care delivery system covers a wide spectrum 
of laboratory services, e.g. individual health care at all levels; public health laboratories; 
laboratories engaged in production of immunobiologicals, and specialized laboratories such 
as the ones for HIV, poliomyelitis and hormonal assays, both in government and ~rivate 
sectors. A quality laboratory service is not only the mainstay of diagnostics and control of 
communicable diseases, but also contributes significantly in the study and control of 
rloncommunicable diseases such as malignancies, cardiovascular diseases, deficiency 
disorders, diabetes and hypertension. 
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4. STATUS OF QUALITY ASSURANCE IN SEAR COUNTRIES 

4.1 Status of IQC 

Quality assurance in health laboratory services has not yet developed to the desired extent 
in the countries of the South-East Asia Region. In many areas it is still neglected. The - 
importance of IQC as the most vital component of laboratory service is yet to be appreciated 
bv a large number of laboratories. Data regarding the practice of IQC in laboratories are 
scanty. 70 elicit this information, a questionnaire was sent to all Member Countries in SEAR 
in 1995, Information received from 32 laboratories in five countries revealed the following: 

4.2 Organization of National External Quality Assessment Schemes (NEQAS) 

A total of 31 laboratories in SEAR have organized national external quality assessment 
schemes in the following areas: 

Percentage 

59.4 
53.1 
62.5 
37.5 
37.5 
34.4 

IQC 

Standard operating procedures manual 
lnsewice training 
Equipment maintenance 
QC in media and stains 
QC in serology 
QC in antibiotic sensitivity 

Number of labs 
practising IQC 

19 
17 
20 
12 
12 
11 

The countrywise break-up of these laboratories is as follows: 

Clinical chemistry 
Clinical microbiology 

' Haematology 
I 
1 Immunology 

11 
9 
6 
5 

Total 

2 
1 
7 
7 
4 
2 
2 
6 

31 

Immunology 

0 
0 
2 
1 
I 
0 
0 
1 

5 

Haematology 

0 
0 
1 
2 
1 
0 
1 
1 

6 

Country 

Bhutan 
DPR Korea 
India 
Indonesia 
Myanmar 
Nepal 
Sri Lanka 
Thailand 

Total 

Clinical 
Chemistry 

1 
1 
3 
1 
1 
1 
1 
2 

11 

Clinical 
Microbiology 

1 
0 
1 
3 
1 
1 
0 
2 

9 
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4.3 Participation in International External Quality Assessment Schemes (IEQAS) 

There has also been participation in IEQAS by national laboratories of Member Countries. 
A summary of IEQAS participation by various countries of SEAR is given below. 

4.4 Networking of Laboratories 

Efforts have been made to establish a network of laboratories in India, Indonesia, Myanmar 
and Thailand. These networks, however, need further strengthening to make their working 
effective and to ensure incorporation of concepts and practices of quality assurance in all 
their activities. A UNDPMlHO project for strengthening health laboratory services in the 
Region during 1990-94 facilitated establishment of this network. The remaining countries in 
SEAR do not have any networking and need support to set up the same. 

> 

Country 

Bangladesh 
Bhutan 
India 
Indonesia 
Maldives 
Myanmar 
Nepal 
Sri Lanka 
Thailand 

Total 

4.5 Constraints in Implementation 

Major constraints in the implementation of quality assurance in the countries of the Region 
are the following: 

Clinical 
Chemistry 

2 
1 
3 
3 
1 
1 
1 
1 
1 

14 

(a) Lack of clearly defined national policies for laboratory services, 

(b) Lack of any national organization of technical service, structure and coordination. 

Clinical 
Micro- 
biology 

1 
1 
7 
11 
0 
3 
0 
4 
2 

29 

(c) The obsolescence of health facilities. 

(d) Lack of awareness of the concept of quality assurance in health laboratory services 
and low advocacy for its implementation. 

Haema- 
tology 

0 
0 
3 
2 
0 
0 
0 
2 
3 

10 

(e) Inadequate funding for laboratories in general and QA in particular. 

(f) Shortage of qualified trained technical personnel 

Blood 
Coagu- 
lation 

0 
0 
2 
2 
0 
0 
1 
0 
1 

6 

Para- 
sitology 

0 
0 
1 
0 
0 
0 
1 
0 
1 

3 

Total 

3 
2 
16 
18 
1 
4 
3 
7 
8 

62 
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(g) Shortage and inappropriateness of equipment, 

(h) Lack of maintenance and appropriate equipment management se~ices. 

(i) Lack of internal quality control programme and non-availability of standard 
operating procedures manuals (SOPMs). 

(j) Non-participation in external quality assessment programme. 

4.6 WHO's Contribution Towards Quality Assurance in SEAR 

WHO's contribution to QA can be summed up as follows: 

(a) Support to IEQASs in various disciplines. 

(b) Providing short-term consultants to Member Countries for implementation of QA. 

(c) Supporting group educational activities related to QA, 

(d) Preparation and distribution of technical material. 

(e) Supply of standards and reference reagents required for implementation of QA in 
laboratory services. 

(f) Promoting participation of Member Countries in intercountry meetings on QA, 
thereby encouraging sharing of experiences. 

(g) Implementation of a UNDP-assisted project during 1990-94 on strangthening of 
health laboratories in support of PHC in six countries - Bhutan, India, Indonesia, 
Maldives, Mongolia and Myanmar. 

5. MANAGEMENT OF QUALITY ASSURANCE 

5.1 National Level 

The actions required to be taken at the national level for strengthening of quality assurance 
include: 

(a) Advocacy of the use of QA in all laboratory activities at all levels of health services. 

(b) To define a national laboratory policy outlining the structure, functions, linkages and 
logistics depending upon its specific needs and priorities and giving emphasis to 
feasible and practical appropriate technology. 
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(c) At the national organizational level it is important to provide adequate infrastructure 
and organization. It would be relevant to form QA committees. These committees 
should establish working groups on various aspects of quality assurance, e.g. 
education in QA, IQC, EQA, SOPM, guidelines on proper test selection, proper 
specimen collection, transportation, etc. 

(d) According priority to the development of appropriate manpower. (In-country training 
is preferable to training in an industrialized country, except for specialized 
techniques.) There must be a continuous process of upgradation of skills of 
laboratory personnel. 

(e) Indigenous production of quality reagents needs to be supported. Reagents can be 
produced at national or regional level to promote standardization and reducing 
costs. 

(f) There should be a national policy for selection and maintenance of appropriate 
equipment which should be relevant to the medical needs of the country, 
compatible with the operating and environmental conditions and matched to users' 
capabilities and repair facilities (local agents for spares). 

(g) A system of evaluation such as laboratory audit, either by internal or external 
senior professionals, should be developed and carried out. The process of 
accreditation of laboratories both in government and private sectors may be 
initiated in a phased manner. Laboratories performing poorly should be identified 
and helped to improve their performance. 

(h) Mobilization and allocation of adequate resources, space, trained personnel and 
other necessary facilities. 

(i) Logistics of implementing NEQASs should be worked out by identifying and 
supporting institutes capable of undertaking them. 

5.2 At Laboratory Level 

The tasks which need to be accomplished for managing the introduction of QA in laboratories 
include the following: 

(a) Integration of internal quality control (IQC) procedures in laboratory practice 

(b) Development of trained manpower and use of standard operating procedure 
manuals (SOPMs). 

(c) Participation in external quality assessment schemes (EQASs) which may be 
national or international. 
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(d) Procurement of appropriate equipment compatible with local facilities and needs 
and its preventive maintenance. 

(e) Provision of safe working environment in the laboratory. 

(f) Generation of reliable, reproducible and rational results. 

(g) Optimal utilization of laboratory resources. 

(h) Commitment and involvement of all personnel in ensuring quality 

5.3 WHO and international Agencies 

Quality assurance in health laboratories can be established with the concerted efforts of 
WHO, other international agencies, non-governmental organizations, Member Governments 
and laboratories at all levels of health care delivery. 

Approaches to be adopted by WHO include: 

(a) Advocacy of the need for quality assurance in health laboratory services and the 
need for resource allocation by Member Countries. 

(b) Development of technical material, including guidelines for internal quality control, 
and its dissemination. 

(c) Encouraging governments to provide financial support to all aspects, including IQC 
and organizing NEQASs. 

(d) Promotion of education and training activities; preparation and distribution of 
training material. 

(e) Exchange of information and provision of technical expertise 

(f) Preparation, maintenance and distribution of standards and reference reagents 

(g) Continuance of support to IEQASs which will help in identification of national 
reference centres which could launch NEQASs. 

6. CONCLUSIONS 

The concept and importance of health laboratory services have gained wide acceptance in 
government as well as private sectors in the countries of SEAR. However, quality assurance 
has not been incorporated in these services to an acceptable level. This has been mainly due 
to lack of awareness, policy orientation and commitment; inadequate resources and their 
improper allocation; inappropriate equipment and erratic maintenance; insufficient trained 
manpower and poor managerial capabilities. 
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WHO has been striving to support quality assurance-related activities in the Region. 
These efforts, however, need intensification to achieve tangible results and to improve the 
quality of health care and public health services to meet the objectives of (a) integration of 
IQC in all activities of health laboratory services; (b) strengthening of existing EQA systems; 
(c) extension of EQAS to countries which do not have it at present, and (d) networking of 
EQAS in the Region. 

7. POINTS FOR CONSIDERATION 

( 1  Formulation of national laboratory policy and allocation 
of adequate resources for quality assurance 

National authorities need to develop a national laboratory policy with quality assurance as an 
integral part of laboratory services. This policy should encompass all parameters which have 
a bearing on the smooth functioning of laboratories and generation of authentic and reliable 
results. TO meet these objectives, Member Countries need to mobilize and allocate adequate 
financial resources. Member Countries should also seek assistance from international 
donorlfunding agencies such as USAID, JICA, the World Bank, the Rockefeller Foundation, 
etc., all of which have shown an interest in and commitment to ensuring quality in laboratory 
services. 

(2) Technical cooperation 

Some of the countries of SEAR (e.g. Indonesia, Thailand, India) have made substantial 
progress in initiating and integrating various components of quality assurance in health 
laboratory services. Technical cooperation from these countries can be elicited by other 
Member Countries to initiate similar programmes. WHO can act as a catalyst in the transfer 
of technology and exchange of information amongst various countries. 

(3) Capacity building 

Non-availability of adequate number of trained personnel is one of the important obstacles 
in the implementation of the concepts and practices of quality assurance in health 
laboratories. Capacity-building needs to be accorded the utmost priority. Basic training within 
countries should be preferred to ensure appropriateness. WHO assistance can be explored 
to support training activities to create a core of motivated individuals with upgraded skill, who 
would, in turn, impart training to personnel employed at different levels of health care 
laboratories. 

(4) Strengthening of laboratories for external quality assessment 

National health authorities, in consultation with WHO, should be encouraged to identify 
laboratories for participation in the international external quality assessment schemes 
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(IEQAS) and organize national external quality assessment schemes in various disciplines 
of laboratory medicine. These laboratories will also need adequate strengthening. The 
designated national laboratories shall also act as nodal agencies for international networking 
as well as for collaboration with international centres for procurement of standard and 
reference reagents and technical material. 

(5) Accreditation of laboratories in  government and private sectors 

Efforts to integrate IQC in routine activities of health laboratories and their participation in 
EQAS should culminate in accreditation of laboratories, both in government and private 
sectors. This should have legislative support for effective implementation. 

(6) Research and development 

Quality assurance is an upcoming and vital field in laboratory medicine. The development of 
appropriate technology for its integration will require continuous and intensive research 
commensurate with the needs of the country. Research priorities will need to be established 
and researchers, both individuals and institutions, suitably encouraged to undertake relevant 
studies. 


