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The emergence of the public health laboratory service into existence 

was due to the epidemiologist and not to the bacteriologist. laboratory 

activities were not at first directed towards the diagnosis of infectious 

diseases, but were concerned with the means by which diseases spread. 

Snow in r849, demonstrated the water-borne character of cholera. 

He collected data from a large number of outbreaks and correlated them with 

water supplies. The theory of water-borne infections was strengthened by 

Budd in r874, who showed that typhoid fever was spread by contagion, 2.nd 

established the fact that infection with typhoid came from the dejecta of 

patients contaminating water. 

Villemin in r868, inoculated guinea-pigs and rabbits with sputum, 

caseous material and miJ..iary tubercules, which resulted in developing 

tuberculosis. This proved tuberculosis to be a specific infection, 

transmissible by an inoculable agent. Other workers succeeded in 

incriminating milk and other food products in outbreaks of streptococcal 

fevers and dysenteries. 

These investigations provided the impetus for the setting up of 

laboratories to detect the presence of impurities in water, milk and other 

food-stuffs, with the aim of preventing the spread of infectious diseases. 

Chemistry was resorted to, since this was before the rise of the 

bacteriological era. 

Chemical methods were designed to differentiate water contamination 

with impurities from animal and vegetable sources. Those showing 

contamination from animal sources were considered unsafe for human con

sumption. However, these tests were insuffiCiently accurate, and often, 

water declared safe, proved to be contaminated. If proper methods had 

been available, these would have been designated as non-potable, 
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VTith the rise of bacteriology under Pasteur and Koch, attempts were 

made to find a more exact index of water contamination; and Sir Alexander 

Houston, just before the end of the century, succeeded in devising a method 

for the quantitative estimation of intestinal organisms in water. The 

organism of choice he used was E. coli. ~he number of coliform organisms 

in a certain amount of water was taken as the index of water contamination 

,.,ith intestinal bacteria. Methods essentially similar to those were later 

clC'TL·,d and applied, with varying degrees of success, to the control of milk 

and other food stuffs. 

It is apparent, therefore, that the need for the detection of impurities 

in inanimate objects, during their transit from the original source of 

infection to the consumer, was mainly responsible for the emergence of public 

health laboratories. As the micro-organismal etiology of disease was 

established, the road was paved for the routine bacteriological laboratory 

diagnosis. 

Jenner in 1798, introduced the principle of active immunization against 

Pasteur followed ,lith the production of fowl cholera vaccine, 

and established rational bases for vaccine production. Later, Kohler in 

1896, introduced the killed cholera vaccine. Wright in 1896, sho>Ted the 

importance of immunization in the control of typhoid. 

Von Behring and Kitsato in 1890, discovered the principle of passive 

irrmmnity and used, with success, antitoxins for the treatment of diphtheria 

and tetanus. They laid down the basis for serotherapy. 

This newly acquired knowledge was the basis for the urgent demand to 

increase the scope of laboratories, to include functions concerned with the 

production and standardization of these vaccines and sera as well as the 

control of their safety and potency. 

The process of laboratory development is continuous, for as our kno>Tlsd6e 

increases and more hazards are discovered, the public health laboratory has to 

be adapted to meet the newly ariSing needs. 
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II NATURE AND SCOPE OF THE PUBLIC HEALTH IABORATORY SERVICE 

A. General Considerations 

The health laboratory service groups all the laboratories used for both 

preventive and curative medicine: public health ]a boratories, provincial 

and hospital ]a boratories as well as other laboratories which in any way deal 

with the heal th of the community or the individual. 

It is now a well-established fact tbat the need for such services is of 

paramount importance. In the campaigns against communicable diseases, 

public health laboratories are playing an ever-increasing role. No heal th 

service is adequate wi~hcu.t sound laboratory work, and no epidemiological or 

diagnostic studies can be undertaken outside them. 

Lack of laboratories result in ~oor understanding of the epidemiology 

of existing diseases and renders effective control measures inaccessible. 

Moreover, statistical indices, not being available, tlwart sound plann;ing 

for the control of communicable diseases. The laboratory is considered as 

the "technical ann" of the health officer in a community. 

To recognize the importance of laboratory services and their essential 

role is commendable, but it is also important to realize that the laboratory 

service can only develop gradually, and its development should be simultaneous 

,Ii th the development of health services in general. The laboratory should be 

allowed to grow and develop with the arising needs of the community. The 

planning of the public health laboratory service should envisage future 

development. The plans for both function and structure should be dynamic and 

not static" The technical methods used should be the Simplest that will give 

reliable results and no elaborate j:Jvestigations should be undertaken before 

the laboratory bas matured. 

The first task in planning the public health laboratory service Should be 

to survey needs and evaluate resources in relation to the health laboratory 

services, due consideration bein~ given to the faotors which may affect the 

establishment of a long-term programme and influence the determination of 

priorities. 
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The plan should be adapted to the various conditions of the country, 

and should ronder the services with the least possible complications. 

It is a prerequisite that the standard and efficiency of laboratory 

services should be of the highest quality and that the staff should possess 

the scientific background and knowledge of methodology required. In fact, 

a laboratory service is as good as is its personnel. This factor is one of 

the most important and difficult problems in the Region. The la ck of such 

personnel calls for serious conSideration. 

To avoid large eA~nse, lack of coordination, wasteful duplication of 

equipment and ~ffort and failure to make the best use of resources, it is 

recommended that, in developing countries, where there are no established 

laboratory services or where such se7Vices exist but are not integrated, a 

single national co-ordinated service be established. The advantages of such 

a system are: 

1. Uniformity of techniques, training and administration, 

2. Reliability of results and comparability of data with 

consequent dependable knowledge of health with disease 

pa t terns and trends; 

3. Economy in the use of scientific personnel and material; 

4. Better control and evaluation of the quality of work; 

5. 0omplote coverage, in balanced form, of all the various 

laboratory neods of the country. 

B. Organization of the National Health Laboratory Service 

To ensure an adequate laboratory servic8, to benefit the maximum 

number of people, the following organization is proposed: 

1. Central Public Health laboratory 

2. Provincial or Regional laboratories 

3. Hospital laboratories 



1. ':"he Central Public Health laborato17 

Usually, the role of such a laboratory is: 
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1.1 To provide diagnostic facilities for communicable and non

communicable diseases; 

1.2 To act as the national reference la boratory of the country, 

for the provincial, hospital and private ]a boratories, 

1.3 To be responsible for traiilin€, laboratory personnel at 

different levels, 

1.4 To undertake research activities pertaining to health. 

These activities Should be restricted to practical 

investigations. No academic research should be 

undertaken until the laboratory is highly developed, 

1.5 To be responsible for the technical development of the 

laboratory service and the standardization of methodology 

and administrative procedures in all health laboratories 

in the country, 

1.6 To control foods and drugs whether locally produced or 

imported, 

1,7 To offer consultative services to public health workers 

and physicians; 

1.8 To provide biological materials for prophylactic use. 

In countries where these are imported, the laboratory 

will be responsible for their adequate storage and 

distribution. 

To adapt structure to function, the follO>Ting organization is suggested: 

i. Microbiology - to include bacteriology, immunology, mycology, 

paraSitology and relevant serology to: 

a) diagnose established infectious diseases, 

b) control treatment, 

c) indicate ~1en a patient is freo from infection~ 

d) detect carriers, 
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0) ascertain the precise nature of infective agents in the 

community, 

f) assay the extent of immunity to a particular agent in the 

community, 

ii. Food, drug and water analyses, including bacteriological, chemical 

and physiological tests; 

iii. Hygiene laboratory for health sanitation, 

iv. Entomology with a stress on medical entomol~gy, the study of disease 

vectors and the determination of the best meens for their control and 

eradication, 

v. Eiophysics - to detect radioactivity and ionizing radiation hazards as 

well as the control of isotopes used in diagnosis, therapy and resoarch, 

vi. Nutrition - to determine the nutrition status in the community, ascertain 

nutritional deficiencies and advise on the best methods to ameliorate 

the conditions, 

vi:i,. Production - to provido necessary prophylactic and therapeutic 

biologicals m ether locally produced or imported, by selecting thc 

more econcmical method. 

viii .Epidemiology - to collect and evaluate data, to disseminate epidemiolo

gical information to health services, to undertake field epidemiological 

studies, to study the changing pattorn of infectious diseases, to 

evaluate different prophylactic measures and to apply epidemiological 

methods to the stUdies on non-communicable diseases; 

ix. Histopathology - to perform routine histopathological examinations, 

exfoliative cytology and histochemistry tests and to evaluate the 

clinical 1iTork, 

X. Biochemistry - to perform routine and specialized biochemical tests for 

blood, urine, faeces and other body fluids, 

xj. Haematology - to perform routine haematology tests and to carry out 

i.'1I111\lll~haematological studies. 

2. Provincial or Regional Laboratories 

These a:re suh>centl-al laboratories in a province and their fUnctions arc 

essentially ac- foJlows: 
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2.1 To provide diagnostic facilities for communicable and non

communicable diseases for public heal th workers, physicians 

and hospitals; 

2.2 To supervise the work of hospital laboratories in the province 

and act as a reference and advisory body, 

203 To examine food and water bacteriologically and determine their 

safety; 

2.4 To act as a centre for distribution and proper storage of products; 

2.5 To facilitatc referring specimens to the central public health 

laboratory and provide liaison services between the central 

Ja boratory and the public health workers and physicians in the 

province. 

The scope of work in tho provincial Jaboratories should comprise: 

i. Nicrobiology - to perform tests in bacteriology, virology, (restricted 

to complement fixation), parasitology and mycology; 

ii. Clinical chemistry - to perform a wide range of routine tests. 

Only highly specialized tests should be referred to the Central 

laboratory, 

iii. Hygiene laboratory - for health sanitation; 

iv. Haematology - to carry out all routine tests, bone marrow cytology 

and immuno_ha.e.im>.tological tests; 

v. Urine analyses - chemical and microscopical; 

vi. Histopathology - if feaSible, 

vii. Assistance in training personnel and in research work in the province. 

The Ja bora tory should be located close to the main hospital of the provincial 

capital~ where it could also serve the hospital. 

3. Hospital laboratories 

It is not possible to design uniform and standard hospital laboratories 

owing to tho wide variation in the nature and size of the hospital and its 

distance from the nearest provincial laboratory. 

The main function of a hospital laboratory is to provide those clinical 

services ;lhich ap:::>ly the knowledge and technique of basic sciences to 

diagnOSiS, prognOSiS, treatment and prevention of diseases. 
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Such laboratories should provide services in: 

3.1 Horphological pathology, chemical pathology, microbiology and 

haematologyj 

3.2 Collaborative consultation with the clinicians regarding the 

most useful application of scientific procedures to patient 

care; 

3.3 Act as a referral centre of specimens needing further studies 

to the provincial or central la boratory, 

3.4 Assist in the practical training of technicians. 

The structure and size of the laboratories will vary with the function 

and size of the hospital itself, and tho nature of the services required. 

C. Administrative Organization and Personnel 

To achieve the aims previously set out, the following key staff are 

needed: 

1. Director of the; Public Health laboratory Service: he would alsD be 

the diroctor at' the Central Public Health Laboratory. The la tter post 

could be established in addition to the former, should the need arise. 

The director of the public health ~boratory service should be directly 

responsible to the Director-General of Health or the Under-Secretary of 

State of the Ministry of Health, for the direction, and administration of 

the laboratory service. His duties would bo as fonows: 

1.1 Technical and financial responsibility for all the public heelth 

laboratory service in tho country as well as the technical, 

financial and administrative direction of the Central Public 

Heal th Laboratory. Provincial laboratories should be under the 

administrative supervision of the provinCial director of health. 

Technical supervision of hospital laboratories could be delegated 

by the director of the laboratory service to the director of the 

provincial laboratories. 

1.2 To ensure the provision of adequate supplies and equipment for 

the laboratories as a whole. He should seek to standardize 

supplies and equipment, the methodology used and the reporting 

system f.ollowed. 
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Essential standard solutions nmst be supplied to the laboratories 

from the Central Public Health labora tory. in order to render 

results com:rarable 'ihich would increase their statistical signi

ficance. 

1.3 To evaluate the performance of the different laboratories; 

l.h To prepare rules and regulations for the laboratOries, whether 

governmental or private; 

1.5 To organize the training of laboratory personnel needed by the 

country and propose the staff to be recruited; 

1.6 To collabom te closely with all other sections in the Hinistry 

of Heal th md establish good working relationships. wi th other 

ministries and services interested in laboratory activities as 

well as facilitate international collaboration; 

1.7 To facilitate rotation of personnel with the purpose of improving 

their knowledge md experience. 

2. Chiefs of sections: should be medically qualified or science 

graduates. The latter are preferable because they are usually specialized 

in a certain field. Moreover, in some countries where a shortage of medical-

ly qlalified officers exists, it is preferable for them to remain in their 

own profession. 

J. Chief technician: although this post is essential for the smooth 

running of the laboratory, it is not provided for in most countries of the 

Region. To underline the importance of this post, his duties are described 

as follows: 

3.1 To act as a technical assistant to the director of the government 

laboratory service and be responsible to him only and not to the 

chiefs of sections. However, he should co-operate with all the 

chiefs af section as well as with the administration; 

3.2 To order laboratory equipment for all the public health 

laboratory service; 

3.3 To supervise the equipment and laboratory apparatus in the 

stores and supervise the keeping and checking of inventories; 

3.h To supervise the technical staff to ensure that: 

3.b.l each department is adequately staffed, 

3.4.2 technicians are kept fully employed, 

3.4.3 standard technical performance is maintained, 
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technical methods are kept up to date; 

3.5 To supervise ancillary staff, e.g. helpers, porters, reception 

department staff including sUpervision of the cleanliness of 

the wholo laboratory. 

This post requires a highly qualified person wi th great experience in 

laboratory techniques and administration. 

service. 

Other personnel are left to tho discretion of the Director of the 

Adequate qualifications in their different fields are essential. 

It is advisable to grade technicians as follows: 

4.1 Senior technician A - a speCialist in a major branch of laboratory 

methods. He should have a certificate of specialization and at 

least three years experience. He should pass an examination in 

his field before being appointed to the laboratory. These 

technicians are especially needed in the Central Public Health 

laboratory Where speCialized work is undertaken. 

4.2 Senior technician B - a pulyvalent technician with eighteen months 

or more training in laboratory techniques and wi th at least three 

years' experience. 

4.3 Technician - polyvalent with a certificate in basic training and 

three years experience. 

4.4 Junior technician - polyvalent with a certificate in basic training 

from an accredited sChool. 

The three latter categories are more needed in the provincial and 

hospital laboratories. 

Upgrading should be allowed after experience is gained and an examination 

passed. 

In some countries the senior staff of the laboratory service are attacbcd 

to the university. This arrangement is often beneficial as it avoids 

duplication of highly qualified personnel and allows the senior staff a more 

dynamic view in their speCialized subjects. 

III RJDGET 

The budget of the public health laboratory service, as a "hole, should 

be autonomous and should envisage the development of the service. 
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The Director should be allocated a sufficient imprest account to enable him 

to attend to urgent needs. 

IV SCIENTIFIC LITERATUre": 

Funds should be allocated for tho provision of an essential supply of 

scientific manuals, books and journals to provide tho staff with the latest 

information on the new developments in techniques and procedures. 

Space and lay-out requirements depend on the services to be rendered by 

the laboratory. The space provided should be ample to allow for expansion 

of the services as the needs of the community increase, and new areas of 

activities for public health laboratory work develop. 

Plumbing, electrical and other utilities should be planned with a view 

to flexibility and accessibility. 

Heoting and ventilation should be provided taking into consideration 

special precautions for reducing risks of air-borne contamination and 

infection. Storage and animal facilities should be adequately provided for. 

The type of equipment will depend on the nature ani kind of work to be 

performed. Howevdr, care should be taken to purchase equipment of the 

highest quality and durability in order to minimize expensi va and time

consuming servicing and repairs. 

Haintenance of equipment and supplies should bo provided for in each 

laboratory. 

Last but not least, the laboratory location is important. 

be lOCated centrally for easy accessi:)ility. 

It should 

It is encouraging to note that there is an ever-increasing demand for 

public health laboratory services in tho countries of the Region and that 

countries are coming to realize that publiC health laboratories are the 

backbone of health services and cannot be dissociated from general health 

practices. 


