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PREFATORY NOTE

These guidelines are meant to constitute a· basic work of reference
to be adapted and expanded as needed for the development of
national and regional programmes for the prevention of blindness.
They were prepared at a meeting held in Asilomar, CA, USA, in
October 1978, and jointly sponsored by the WHO Collaborating
Centre for Reference and Research on Trachoma and other Chlamydia/ Infections, F. I. Proctor Foundation, San Francisco; the International Eye Foundation; and the World Health Organization. The list
of participants in the meeting is given in Annex 4.

GOALS AND STRATEGIES
Most of the blindness that affiicts an estimated 30-40 million
persons in the world is potentially avoidable and occurs in the less
developed areas where infections, malnutrition and cataract predominate, usually in conjunction. Further, the prevalence of visual impairment regarded as blindness is as much as 10-40 times higher in
certain areas in the developing countries than in the industrialized
countries.
There are simple and effective preventive measures that should be
far more widely applied. These are incomparably less expensive than
the cost to the community of caring for those who are afflicted by
avoidable blindness. The main obstacles are lack of national commitment, inadequacy of managerial structure for application of these
measures, and insufficient resources. The goal of the WHO
Programme for the Prevention of Blindness is to eliminate this
burden of avoidable blindness by reducing national blindness rates to
less than 0.5%, with no more than 1.0% in individual communities.
The blindness designated in these target figures corresponds to
categories 3, 4 and 5 ofvisual impairment (see Table 1, on page 16) as
described in the Ninth Revision of the International Classification of
Diseases, i.e., impairment ranging from total blindness to inability to
count fingers in daylight at a distance of 3 metres. Such a handicap
precludes an individual from functioning effectively in his community without special assistance, including rehabilitation.
Effective programmes require systematic, community-based action
to eliminate avoidable blindness and visual impairment. There are
four components for action in national programmes and international
cooperation.
(1) The first step is to identify communities with a high prevalence
of avoidable blindness and to determine the causes of this blindness.
(2) Programmes should give high priority to the worst-affected
communities. Intervention should first attack by preventive and
therapeutic means the major causes of blindness in the community,
such as malnutrition, infections, cataract, etc. Where there is a large
backlog of patients in need of surgery for cataract or distorted eyelids,
mobile surgical teams have proved effective. Such intensive interven-
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tion creates a unique opportunity for mobilizing community participation and for selecting and training village health workers for
continuing action to implement preventive measures.
(3) Primary health care should include the delivery of simple
therapeutic and preventive measures for the promotion of eye health.
Wherever specific programmes for the prevention of blindness are
required, these should contribute to primary health care.
(4) Strengthening of intermediate and central (tertiary) ophthalmic
services may be required in order to provide an adequate referral
system, and for supervision and training.
What is required is a managerial structure to deliver eye care
services, along with others, in underserved communities. Recognition
of the multidisciplinary nature of the activities involved avoids the
misunderstanding that equates the prevention of blindness with the
availability of ophthalmologists.
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NATIONAL POLICIES
A national policy for the prevention ofblindness should arise out of
concern for an important problem that adversely affects the productivity and wellbeing of the people. It must be recognized that the
successful implementation of a widescale, effective blindness prevention programme cannot be accomplished by the ophthalmic, the
medical, or the scientific professions alone.
The financial and manpower resources essential to accomplish the
objectives of prevention go far beyond the field of health. Any
intervention must be soundly based on the realities of cultural and
social factors, general education. food production, nutrition, water
supply and transportation, in addition to health. This intervention
needs support from the public and private sectors in these areas.
People concerned with the prevention of blindness must stimulate
the national will to act. The organization of a committee, task force,
or blindness prevention society may be a critical step. If effectively
done, it can bring together the diverse sectors that must be involved in
any coordinated effort. Such a body should consist of influential
representatives from government, together with ophthalmologists,
public health specialists and leaders in the media, in industry and in
the community. It should provide a unified voice to inform policymakers and planners of the extent of the problem and the cost of
inaction. It should also encourage public awareness, act as a coordinating body, and assist in identifying existing and potential
resources.
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INITIAL ASSESSMENT

Assessment of Ocular Status
An understanding of the magnitude, geographical distribution, and
causes of blindness within the region or country is crucial to the
design of an effective intervention programme. Analysis of blindness
registries, hospital and clinic records, and the like can suggest the
existence of a significant ocular problem, but the limitations of such
data should be recognized. Such analysis can never prove the absence
of a problem, since lower socioeconomic groups. remote populations.
and those who die (particularly young. blind children) are rarely
included. Prevalence surveys are therefore the only means of developing unbiased estimates of the problem so that action can be
initiated.
Where resources are limited, visual acuity screening can be carried
out as part of other activities (malaria survey and control, primary
health care, etc.). It is recommended that, in this case, all older
children and adults be screened at a visual acuity level of ability to
count fingers at a distance of 3 metres (3/60 Snellen). Definitive
surveys of ocular status can then be conducted in areas found to have
high levels of blindness and visual impairment.
Goals and preliminary procedures
The goals of assessment will differ from one country to another.
and will largely determine what examination procedures are adopted.
In countries with more advanced health care delivery systems, the
goal might reasonably be identification of all causes of visual impairment by a detailed clinical examination. In countries with more
limited health resources, a more practical initial goal might be the
assessment of the major causes of preventable or curable blindness.
Prevalence surveys require sound preparation. Sample size and site
selection must be carefully considered; all questions should be clear.
concise, presented in the local language or dialect, pretested under
field conditions, and precoded for transfer to punch cards and tape.
Field personnel must be carefully chosen and tested under field
12

conditions, unenthusiastic workers being replaced. Areas to be
included in the survey should be visited ahead of time to enlist local
cooperation, locate members of the community who will work with
the team, identify work routes and arrange logistical matters (where
the team will spend the night. transportation, etc.).
Sampling

The method of sampling is of critical importance and expert
statistical assistance should be enlisted when the planning starts and
for the analysis of the results. It is not possible to give universally
applicable guidelines on sampling. since the correct decisions will
depend on a variety of local factors. Some general points, however,
may usefully be made.
The results of prevalence surveys apply only to the population
actually sampled. School-based surveys, for instance, reflect the
status of'children attending schools, and not of preschool children or
those too remote or disadvantaged to attend. Similarly, screening of
industrial workers gives results applicable only to such workers.
which cannot be applied to rural agricultural workers or to the unemployed.
Random samples-multistage, stratified or cluster-are normally
used. Multistage sampling eliminates the need for detailed listing of
all individuals or communities in the country or region. Instead, a
selection is made, on a random basis, between larger administrative
or geographical units. In the next stage, subunits of these chosen
larger units are then selected randomly and the process repeated until
the required cluster size is obtained. A cluster may represent an entire
village or portion of a village in which all the inhabitants are to be
examined. Stratifying the sample into "like groups" will improve the
precision of the results, and will often allow for meaningful comparisons. Thus, urban areas may be separated from rural areas, mountainous terrain from valleys. wet areas from dry areas, etc., the multistage sampling being carried out in each stratum. The larger the
number of clusters, the more representative the results. The sample
must be of sufficient size to detect. within acceptable confidence
limits, the prevalence of the least common condition that occurs with
sufficient frequency to justify intervention.
Personnel and procedures

Auxiliary workers should be responsible for most routine procedures, including vision screening, but all ocular examinations should
13

be conducted by a person specially trained in ophthalmology (preferably a qualified ophthalmologist).
A house-to-house enumeration, with centralized examination
points. is the most accurate means of assembling the cluster sample,
and should be conducted when families are most likely to be at home.
It is almost always necessary to arrange for a repeat visit on a different
day or at a different time of day to pick up a large proportion of those
individuals who were away at the time of the initial examination. At
the first visit. only a small and potentially biased sample of the cluster
may have been examined.
In a stratified examination scheme, all individuals should be
screened for visual acuity and the adnexa and anterior segment of the
eye examined with a hand-light and a loupe of suitable magnification.
Local circumstances and goals will determine the level of visual
impairment judged to be significant. Individuals thus identified as
suffering from impairment at this level should undergo a more
detailed clinical examination, including slit-lamp biomicroscopy,
fundus examination with dilated pupils. and determination of intraocular pressure to establish the cause of the impairment. Ancillary
examination methods may include photography of the cornea or
ocular fundus. Data on the population's socioeconomic status,
dietary habits, water supply, available medications, and knowledge,
attitudes and practices (KAP), as well as the history of any lesions,
might profitably be collected. and specimens may be taken for
laboratory tests when indicated. This material will prove invaluable
in designing effective intervention programmes. As was mentioned
earlier, epidemiological and statistical skills are needed to choose the
sample and carry out data analysis. All examiners should be
adequately trained and their adherence to standardized procedures
should be checked periodically.
It may be useful to conduct an eye clinic in the community
surveyed. If it is properly publicized in advance, large numbers of
patients with significant visual impairment or eye disease may present
from surrounding communities not included in the sample cluster
itself. The examination of these cases may offer additional information on the causes of blindness in that area. These data, however,
cannot be used in determining prevalence, and may well be unrepresentative of the actual distribution of disease in the community at
large. They should therefore be used separately and with caution.

The survey team should be prepared to treat whatever simple eye
diseases are encountered (conjunctivitis, trachoma, vitamin A defi14

ciency, etc.), and refer cases with more serious lesions for definitive
therapy (e.g., cataract extraction).
The prevalence survey serves as an important baseline for assessing
future changes in ocular morbidity and the effectiveness of intervention programmes. It should constitute the first phase of a surveillance
programme.

Assessment of Vision

Visual acuity is the most readily tested indicator of visual function.
Its testing does not require extensive training of examiners, a particular effort to enlist the cooperation and understanding of patients, or
the use of elaborate equipment.
When applied to a population, the measurement of visual acuity
can provide baseline data for later intervention to prevent blindness
on a wide scale. The method and the extent of visual acuity testing are
determined by the objectives of the programme or the planned
intervention.
When applied to individuals, visual acuity testing can ensure:
(1) the detection of persons with visual loss or impairment, for
which testing of both eyes together is sufficient:
(2) the detection of eyes with visual loss or impairment, for which
each eye should be tested separately: and
(3) the detection of visual loss or impairment due to refractive
errors, for which pinhole testing may be useful.

When possible, the acuity of each eye should be tested separately,
any corrective eyeglasses that are normally used being worn by the
subject. One must be aware of the problem of untestability, which
may lead to unnecessary referrals. When persons cannot be tested
satisfactorily, this untestability should be recorded because it may
influence the subsequent data analysis.
The levels and definitions of visual impairment and blindness given
in the Ninth Revision of the International Classification of Diseases
should be used (Table 1). Visual acuity should at least be tested for
the levels which define the following categories: Snellen 6/18, 6/60,
3/60, and 1/60 (or their equivalent), and "no liglit perception". A
more detailed subdivision of visual acuity categories may be utilized
if desired.
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TABLE 1
CATEGORIES OF VISUAL IMPAIRMENT ADAPTED FROM
THE INTERNATIONAL CLASSIFICATION OF DISEASES,
NINTH (1975) REVISION

Category of
VISUal
1mpa1rmenta

t

1

c

0

ili

>
$
0

V1sual acUityb w1th best poss1ble correction
Max1mum less than

M1n1mum equal to or better than

6/18
20/70
3/10(03)

6/60
20/200
1/10 (0 1)

2

6/60
20/200
1/10 (0.1)

3/60 (finger count1ng
at 3 metres)
20/400
1/20 (0.05)

3

3/60 (finger count1ng
at 3 metres)
20/400
1/20 (0 05)

1/60 (finger count1ng
at 1 metre)
5/300 (20/1200)
1/50 (0.02)

4

1/60 (finger counting
at 1 metre)
5/300 (20/1200)
1/50 (0.02)

-'

+

f
en
en
Q)
c

"0

-CO'=

!

L1ght perception

5

No light perception

9

Undetermined or unspec1f1ed

a If the extent of the v1sual f1eld IS taken 1nto account, pat1ents w1th a v1sual field rad1us
no greather than 10° but greater than 5° around central f1xat1on should be placed 1n category 3
and patients w1th a f1eld no greater than 50 around central f1xat1on should be placed 1n
category 4, even 1f the central acUity IS not 1mpa1red.
b For the f1rst four categones of v1sual 1mpa1rment, the d1fferent lmes of f1gures m each
box of the v1sual acu1ty columns represent the same level of acUity expressed accordmg to
d1fferent notat1ons The f1rst line g1ves the notat1on used w1th the Snellen 6-metre scale
(and, where applicable, the correspondmg ab11ity to count extended fmgers at a set distance),
the second line g1ves the equ1valent notat1on used w1th the 20-foot scale, the third line
g1ves the dec1mal notat1on

Methods of testing
Under field conditions the testing may be performed by auxiliary
medical staff using natural light. Local health workers can be readily
and rapidly trained to measure visual acuity. Their training and
performance should be supervised by experienced personnel. It is
important that each person examined be carefully instructed in his
own language and have sufficient time to understand and perform the
test.
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Variations in acuity obtained with different test types and charts
should be taken into account. The use of single symbol, letter or
number cards may reduce untestability.
For young children, when it is not practicable to test visual acuity
directly, tests of central fixation should be used.
Restriction of the visual field can also cause significant visual
disability, although it is not usually feasible to test this accurately in
screening programmes. In some instances, however, it can be of
particular importance, and should be tested and graded according to
the criteria provided in the Ninth Revision of the International
Classification of Diseases (see Table 1, footnote a).

Classification of Diseases

The reporting of eye disorders should be based on the Ninth
Revision of the International Classification of Diseases. This classification offers the advantage of uniform data recording that can be
performed to the degree of specificity required, while permitting the
combination of specific categories into broader classes. In specific
field projects, a short list of commonly found disorders with their
codes can be used (see Annex 2, which lists conditions mainly
according to anatomical site). The coding should be part of the initial
data recording. Local personnel can act as scribes to facilitate this.

Laboratory Support

Laboratory tests can be useful in confirming some clinical diagnoses. They can also be used to measure the prevalence of infections
and vitamin A deficiency that may lead to blindness. Additionally,
they can be useful in monitoring the efficacy of control measures.
Specific methods are described in WHO publications on trachoma.
nutritional blindness, and onchocerciasis (Annex 3).
Proper training of technical personnel is required. Efforts should be
made to establish continuing liaison between national laboratories
and appropriate WHO Collaborating Centres or other reference
laboratories.
17

Assessment of Resources

This assessment should concentrate on those aspects of the social,
political, physical and economic features of the country relevant to
the planning and implementation of programmes for prevention of
blindness, and should include the collection of available data on:
- demography,
- environment and sanitation,
- cultural patterns,
- health infrastructure,
-manpower,
- educational levels and teaching facilities,
- transportation and communication,
- nutritional status and dietary patterns,
- managerial and leadership skills, and
- national health policies and priorities.

A comprehensive analysis of these data should be made to determine the feasibility and practicability of proposed programmes.
The assessment of available resources for any programme for the
prevention of blindness should take into account existing structures
and operational channels at the national, regional and community
levels. At the government level, these would include ministries
concerned with finance, planning, health, social welfare, agriculture,
armed forces, education, public works and possibly others. At the
nongovernmental level, the resources may include voluntary agencies, private hospitals, the pharmaceutical industry, pharmacies and
various types of health delivery services. Coordinating councils or
committees may be useful in fostering relationships between governmental and nongovernmental organizations. Attention should also be
drawn to the fact that international cooperation may be an useful
additional resource (see International Cooperation, page 31 ).
A critical element of this assessment should be an analysis of
resources locally available in underserved rural and urban communities.
Essential physical resources to be taken into account are of two
types:
( 1) basic facilities such as roads, transportation and means of
communication, which determine the access of communities to the
required services; and
(2) health facilities (hospitals, health centres, dispensaries, mobile
services, etc.).
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Data are required on the distribution of human resources at the
peripheral, regional and national levels of the health care system. The
involvement of local personnel with the necessary competence,
motivation and influence to ensure the implementation of an effective
programme is a key factor for success. Local personnel who constitute
an important resource for eye health include teachers, social workers,
local religious leaders, and community development workers. Health
personnel not specialized in eye care include community health
workers, traditional practitioners, medical assistants, midwives, pharmacists, nurses and physicians. Personnel concerned specifically with
eye care include ophthalmic nurses, ophthalmic assistants, optometrists, opticians, orthoptists, and ophthalmologists.
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METHODS OF INTERVENTION

Primary Eye Care

An appropriate service for common eye conditions should be
provided as a part of primary health care by persons who belong to
the community concerned. This should include suitable self-treatment when indicated.
The development and implementation of primary eye care should
be in accordance with the principles of primary health care. Primary
care should be shaped around the life patterns of the population.
integrated into the national health system and designed to provide
support at the periphery. It should be fully integrated with other
sectors involved in community development and should place
maximum reliance on the community's own resources. The local
population should be actively involved in its formulation and implementation.
In order to control the major causes of blindness and to attack their
behavioural and environmental roots. this primary eye care must
include therapeutic and preventive activities and the promotion of
eye health. Treatment should be immediately accessible for conditions such as conjunctivitis, trachoma. superficial foreign bodies,
minor trauma. and xerophthalmia. Primary health workers should be
provided with essential drugs for treating eye diseases. such as topical
sulfacetamide. topical tetracycline and another topical antibiotic,
with vitamin A capsules (200 000 IU; a 110 mg retinol palmitate) and
with appropriate bandages and shields.
Primary health workers should be able to recognize. give first aid
treatment for. refer. and request consultation for more serious eye
conditions. such as corneal ulcer. severe eye injuries. painful eyes
and visual loss or impairment not alleviated by simple refractive
correction.

"The intemattonal untt (!U) for vttamm A was dtscontmued m 1954. but tts use perststs in the
labelltng of capsules and tnjectable preparattons. I IV of\'ltamtn A ts equtvalent to 0 J11g of retinol
or 0.55f1g of retmol palmttate.
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Where appropriate, primary health workers should organize and
participate in regularly scheduled local eye clmics. Routine vision
testing is recommended. Depending on the local patterns of the major
blinding diseases. it may be necessary for them to take part in
screening for such conditions as xerophthalmia, trachoma, onchocerciasis, cataract, and possibly glaucoma.
When these blinding conditions are highly prevalent, primary
health workers should participate in whatever type of action may be
required, including initial intensive interventions aimed at the entire
population at risk or at selected segments of the population, e.g.,
distribution of vitamin A capsules to children of preschool age or
treatment of individual cases.
Efforts should be made to promote eye health by health education
and by the provision of materials to improve nutritional status,
maternal and child health, personal hygiene, community sanitation
and environmental control.
Secondary Eye Care
Secondary care facilities should be appropriate in location, capacity and technical capability for the management of the main diseases
in response to the requirements of the community they serve. Ideally,
secondary eye care should be an integral part of general secondary
medical care. Definitive management should be provided for conditions such as trauma, cataract, corneal ulceration. intraocular infection, severe recurrent trichiasis/entropion or pterygium, and possibly
glaucoma.
More elaborate procedures that are less frequently needed should
be carried out only in tertiary care facilities, and should not be
performed at the secondary care level. Secondary facilities should
play an important role in the training, support and supervision of
primary health workers in eye care and afford the consultation they
require. Provision should be made for the delivery of diagnostic and
therapeutic services by holding regularly scheduled clinics outside the
fixed location of these facilities. This may involve the use of mobile
servtces.
Mobile eye services
Mobile services may supply primary eye care where none exists,
may support an existing eye care service, may deliver secondary care
21

in a primary eye care area, and may serve as a base for specific and
assessment programmes.
Personnel, equipment and transport should be relevant to the type
of eye care needed. Specially fitted mobile vans should be avoided
because of the high initial cost, maintenance problems and lack of
flexibility.
For the mobile service to be effective, there must be good liaison
with the community, community participation in the programme,
continuity of personnel, and regularity of service. Mobile services
must be integrated with national health services.
When surgical services are to be provided, careful case selection is
needed as initial success may be crucial to continued community
acceptance. Surgical standards must be high and the personnel fully
trained. Adequate follow-up and evaluation must be provided.

Tertiary Eye Care

Tertiary eye care units are usually already established in national
or regional capitals and are often associated with a medical school. In
some cases, tertiary units may serve more than one country. They
may provide sophisticated eye care such as retinal detachment
surgery, corneal grafting and other complex and expensive forms of
management not available in secondary centres.
These tertiary centres by tradition provide a wide range of highcost diagnostic and therapeutic 'services, particularly for the immediate urban area, and may fail to provide a service appropriate to the
ophthalmic needs of the country. They should become more involved
in preventive ophthalmology and the promotion' of eye health
throughout the country. At the same time, their clinical excellence
should be exploited in order to raise the level of primary and
secondary eye care.
Close cooperation with peripheral units should be an objective of
any tertiary centre, so that a coordinated delivery of eye health care is
achieved. Moreover, the staff of such centres should be required to
participate in the work of primary and secondary units. Personnel
trained in such centres should be encouraged to work at the periphery
by suitable incentives.
There are fewer ophthalmologists and there is much more avoidable blindnes-s in most developing countries than in the industrialized
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countries. This situation demands a greater emphasis on ophthalmology in the curricula of undergraduate medical students in developing
countries. Furthermore, the content of these curricula should be
made relevant to the patterns of eye diseases in the country. The same
considerations should apply to the training of postgraduate doctors
and to the training of all other health personnel. Active participation
in field activities should be an integral part of all these courses.
Research relevant to the problems of the region may be promoted
by tertiary centres.
Specific Disease Programmes

Communities with heavy loads of avoidable blindness have a high
priority for intensive control programmes directed against one or
more specific eye diseases. The methods recommended for control of
trachoma, b nutritional blindness, b onchocerciasish and cataract are
summarized below, and the use of mobile services has been considered above.
In many underserved communities, the combined effect of blinding
infections, malnutrition and cataract requires intensive coordinated
interventions. Such broadly based activities rapidly generate easily
recognized benefits which substantially enhance community support
for programmes.
Trachoma

Trachoma continues to be the major cause of preventable blindness
in many developing countries. Although effective control methods
exist, shortages of local resources and the low priority given to
trachoma control programmes have been serious obstacles to the
prevention of the blindness it causes. From the public health viewpoint, trachoma may be classified as blinding or non-blinding. It is in
those communities with blinding trachoma that there is the most
urgent need to carry out control measures, the primary objective of
which is to prevent blindness rather than to eradicate the disease.
The control measures are:
(a) antibiotic treatment to reduce active inflammatory disease;
(b) surgical correction of lid deformities (trichiasis/entropion) to
prevent loss of vision caused by corneal damage;
b Recent pertinent WHO pubhcations are listed in Annex 3.
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(c) improvement of personal and community hygiene through
educational programmes and provision of basic sanitary facilities
(adequate water supply, waste disposal, etc.).
Control activities must be carried out according to a well designed
plan. The first step is to identify communities with blinding trachoma. Specific control activities will depend upon the prevalence
and age distribution of active inflammatory disease and trichiasis/
entropion. Where there is a high prevalence of active inflammatory
disease, mass treatment with antibiotics is indicated. When active
disease is limited to certain age groups or segments of the community,
treatment with antibiotics may be more selective. At even lower
levels of endemicity, treatment may be limited to individual cases and
members of their households.
Individuals with trichiasis/entropion should be actively sought out,
so that the necessary surgical procedures can be performed and
follow-up provided.
Trachoma control programmes should be part of primary health
care. but where the primary care system cannot cope because of the
magnitude of the problem, special trachoma control programmes
may be necessary.

Nutritional blindness

Most nutritional blindness (xerophthalmia and keratomalacia) is
associated with vitamin A deficiency and protein-energy malnutrition. It may be precipitated by infections. It is a major cause of
preventable childhood blindness in many countries and is associated
with a high mortality rate in young children. Among survivors,
suffering and economic loss are life-long.
In prevalence surveys. sample size should be large enough to detect
the presence of active or healed corneal involvement in order to
determine whether nutritional blindness constitutes a public health
problem. Keratomalacia is a medical emergency. as may be xerophthalmia. and both require immediate administration of vitamin A,
treatment of ocular and systemic infections. and correction of the
underlying protein-energy malnutrition.
Prevention programmes must be tailored to local conditions and
may include: health and dietary education to help improve the
general nutritional status of children and increase the consumption of
foods rich in vitamin A: fortification of one or more centrally
24

processed foods or seasonings consumed by a significant proportion
of populations at risk; and regular administration of massive doses of
vitamin A to appropriate population groups.
Onchorceciasis

Onchocerciasis is the major cause of blindness in certain areas of
Africa and Latin America. Although, unfortunately, there is no
effective treatment for the disease that is safe for use on a mass scale,
other methods of control-by breaking the chain of transmissioncan reduce the risk of severe infestation leading to blindness.
Control of the Simulium (blackfly) vector depends on the use of
insecticides to kill the larvae in their riverine breeding sites. Since
their eradication is not possible in most areas, control must be
maintained as the human reservoir of parasites may persist for at least
15 years. Careful entomological assessment before, during and after
the campaign is essential.
Human exposure to bites of infested flies may be reduced by the
appropriate siting of villages at a distance from the nearest breeding
sites, and by the use of protective clothing. Dissemination of infor·
mation about onchocerciasis transmission is essential to avoid
unnecessary exposure.
Treatment of onchocerciasis, although both hazardous and
complex, must be considered in heavily infected individuals who are
at risk of becoming blind. There are two drugs, suramin and diethylcarbamazine, available for chemotherapy, and both may give rise to
serious adverse reactions. Therefore these drugs should be given
under experienced medical supervision. There is often a need for
repeated treatment.
The removal of head nodules (nodulectomy) may be of value in
preventing the development of eye lesions and blindness.
Cataract

Unoperated cataract represents the single most important cause of
curable blindness. Surgical extraction of cataract is effective and
provides definitive cure. The elimination ofblindness due to cataract
is an important component of the work of the health services. In
many areas an intensive effort to deal with the existing backlog may
have to accompany the establishment of programmes to this end.
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Cataract extraction should be performed as near as possible to the
patient's own community. When appropriate, it should be offered as
part of secondary medical car,e. This may require the upgrading of an
existing secondary care facility or the use of mobile surgical services.
Careful selection of patients for surgery is essential.
Cataract surgery requires special training and experience in the
techniques involved and therefore should ideally be performed by an
ophthalmic surgeon. However, other health personnel may be trained
to perform cataract extraction under the supervision of ophthalmic
surgeons, provided high surgical standards are maintained.
Provision should be made for postoperative care of the cataract
patient, including instructions regarding the instillation of eye medication and the activities to be avoided. An appropriate mechanism
for postoperative follow-up must be provided by the ophthalmic
surgeon or other health worker responsible to the surgeon. Optimal
rehabilitation includes refraction and the provision of appropriate
eyeglasses.
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ORGANIZATION OF NATIONAL PROGRAMMES

Community Participation
For programmes aimed at the elimination of avoidable blindness,
community participation in their design and implementation is
essential. Community leaders should be actively engaged in the
planning and management of programmes and members of the
population should be involved in their implementation.
Examples of activities in which community participation is essential are:
(a) self-treatment and treatment by members of the family for
common conditions (e.g., the use of antibiotic ointment);
(b) improvements in personal hygiene, nutrition and environmental sanitation;
(c) health and nutritional education directed at specific eye
problems common in the area or country;
(d) identification and involvement of appropriate groups or individuals within the community who can fulfil particular roles; and
(e) development of teaching material.
Adequate financial, medical and administrative support is essential
for the success of these activities; however, unless the demands of
communities are kept constantly to the fore, the need to allocate
resources appropriately may not be recognized by national administrations.
Personnel and Career Structure
Primary health care, including primary eye care, should be delivered by primary health workers who are acceptable to and preferably selected by the community and suitably trained. In some cases
these may be part-time workers who continue their normal occupations. In others they may be full-time workers and a career within the
health infrastructure should be possible. Continuing job satisfaction
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should be encouraged by official recognition, career incentives and
increasing responsibilities.
Ideally, secondary eye care should be delivered by an ophthalmologist but adequate medical and surgical ophthalmic care may be
given by other suitably trained health personnel, supervised by a
physician with training in ophthalmology.
The performance of all health personnel will determine their
eligibility for training opportunities and career advancement.

Training
Primary health workers

Primary health workers should provide eye care as part of their
duties. They should receive training for maintaining and promoting
eye health including:
-

dealing with trauma,
dealing with eye infections,
dealing with xerophthalmia,
removing superficial foreign bodies,
routine testing for visual acuity,
referring complicated problems for treatment at a more specialized level,
promoting basic prevention related to nutrition and personal hygiene,
participating in health education, and
carrying out prophylaxis for ophthalmia neonatorum.

While primary workers may receive some training in groups on a
regional basis, the major effort should be placed on training in the
local environment. Training should be provided by teams with both
specialized competence and field experience who should be advised
by an eye specialist (preferably an ophthalmologist). Such teams
should include persons who have themselves been primary health
care workers. Training should continue while the primary health care
worker is in service to provide some supervision and to allow for
expansion of responsibilities.
Ophthalmic assistants

Where there is a lack of ophthalmologists, the referral of eye
problems from primary health care workers may be to full-time,
specialized ophthalmic assistants, who should have received a more
extensive training in eye health promotion, differential diagnosis and
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minor surgical procedures (such as excision of chalazion, removal of
corneal foreign bodies, and trichiasis surgery) by an ophthalmologist.
Because of their general training, qualified nurses are often particularly well suited for this specialized training. However, continued
contact with an ophthalmologist is required. Patients will be referred
from the ophthalmic assistants to ophthalmologists, and the ophthalmic assistant will often be involved in the follow-up care of patients
treated by an ophthalmologist.
The ophthalmic assistants should have some specialized training in
surgical procedures. If the prevalence and incidence of specifically
identified problems (cataract lid surgery, pterygium) warrant it and
the population density is great enough, personnel specialized in these
techniques should be available at a local level. Such personnel should
maintain their specialized competence by performing these procedures regularly, and, whenever possible, this competence should not
be wasted in routine health care. Long-term, in-service training and
continued support and supervision by an ophthalmologist are essential.
Physicians
Medical school curricula in developing countries should include
appropriate training in the diagnosis, treatment and prevention of the
eye diseases prevalent in those countries.
Postgraduate training in ophthalmology should cover basic public
health principles and active participation in field work.
Budgetary Requirements
Strategic planning for the prevention of blindness must include a
realistic analysis of existing and potential resources as well as of
programme and budgetary requirements. Ultimately the budgetary
requirements must relate to internal resources available to sustain the
programme. It may be necessary to have recourse to international aid,
but this must be considered a temporary resource.
Budget planning should take into account the potential financial
resources available at the national, regional and local levels, and
those from the public, private and international sectors.
The apportionment of funds should be made in direct relation to
the emphasis placed on the delivery of adequate primary eye care to
underserved urban and rural communities.
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Budgetary provision should be made for:
-

personnel,
training,
basic equiptpent,
drugs, surgical, optical and other expendable supplies,
educational materials,
physical facilities,
transportation,
administration and record keeping, and
maintenance and repairs.

If the programme is a new one or a major expansion of existing
activities, the financial requirements will probably be significantly
higher during the initial phase than in sustaining phases. Therefore,
the budget should be developed on the basis of a predetermined
time-frame and should take account of external factors such as
inflation. There should be sufficient flexibility to allow for a reallocation of funds within the programme as necessary.
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INTERNATIONAL COOPERATION
There are a number of intergovernmental and nongovernmental
organizations to which national governments and organizations may
turn for support in establishing programmes for the prevention of
blindness. These agencies offer a multiplicity of services but funds for
direct financial support are limited. A country's own financial
commitment often determines the funds that may be attracted from
outside sources.
The World Health Organization has taken the lead as a promoter
and catalyst of international action to assist national programmes.
Although its own financial resources are limited, it provides liaison
with a variety of governmental and nongovernmental agencies and
promotes the mobilization of efforts and funds both within and
outside its own organizational structure.
Through its Programme for the Prevention of Blindness, WHO
can, upon request, cooperate with national authorities in: (1) assessment of the nature and extent of the problem, (2) formulation of
national and regional programmes, (3) collection, elaboration and
distribution of relevant data, (4) organization and management of
training activities and provision of fellowships, and (5) procurement
of essential supplies and equipment; (6) it can also provide advisory
services by staff members or by consultants. Through the WHO
Special Programme for Research and Training in Tropical Diseases,
grants are available to qualified investigators for studies of blindness
related to onchocerciasis and leprosy. Acting in conjunction with a
number of multilateral agencies and several donor countries, WHO is
the executing agency for the Onchocerciasis Control Programme in
the Volta River Basin Area in Africa. In addition, the WHO nutrition
programme coordinates activities related to vitamin A deficiency and
nutritional blindness.
Other organizations of the United Nations system that can offer
assistance in different aspects of national blindness prevention
programmes include UNDP, UNICEF, FAO and the World Food
Council (WFC). In specific areas, such as onchocerciasis or xerophthalmia control, the World Bank and the Inter-American Development Bank have provided loans for national or regional
programmes.
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The resources of voluntary organizations, both at the national and
at the international levels, are valuable for planning and implementing national programmes. Although funds are usually limited, they
may be important because they come from groups with special
interests and de_votion to the aims of the programmes. They can often
be employed in the early phases of programmes, or applied to the
specific needs of individual groups of patients.
International nongovernmental organizations that are active in this
field and that are in official relations with WHO are the International
Agency for the Prevention of Blindness, the International Federation
of Ophthalmological Societies, the International Organization against
Trachoma, and the World Council for the Welfare of the Blind. Other
agencies with broad international programmes or interests include the
Christoffel Blindenmission, Helen Keller International Inc., the International Eye Foundation, and the Royal Commonwealth Society for
the Blind. This list is far from exhaustive.
Countries contributing to international health activities often give
support through bilateral arrangements in addition to supporting
multilateral programmes. Many different countries have such foreign
assistance programmes.
There is a growing movement for direct technical cooperation
among developing countries. This is often the most appropriate form,
as it is fashioned to fit the needs, culture, and organizational structure
of the countries involved. Neighbouring countries may provide training, exchange workers, share plans, and, in a variety of ways, enrich
and stimulate their programmes.

32

PROGRAMME EVALUATION
Evaluation should be an integral part of intervention programmes.
It should measure the extent to which ocular disease and blindness
have been alleviated, assess the manner and degree to which
programme activities have been carried out, and determine the extent
and nature of other changes that may have been produced.
Simple standardized recording of new cases of ocular disease and
blindness relevant to the programme should be maintained at selected
clinics and by health workers. Comparison with similarly collected,
pre-intervention data is a useful and inexpensive but potentially
biased means of determining programme effectiveness. Less biased
data may be provided by repeated point-prevalence surveys. Every
attempt should be made to distinguish between changes due to the
programme itself and those due to other factors.
Operational aspects of programmes may be monitored by keeping
records of, for instance, the distribution of medicines and the
numbers of people served and of operations performed. This information should be compared with the programme targets that were
originally established.
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Annex 1

DEF1NITIONS AND EXPLANATIONS
OF SOME TERMS USED

Adnexa (of the eye)

Avoidable blindness

Central fixation, test of

Cluster sampling

Entropion

Incidence
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Structures adjoining and functionally related to the eye, such as eyelids and
eyelashes.
Blindness which could be prevented or
which can be cured by applying existing
knowledge.
Examination of the eye to determine its
foveal fixation, i.e., the positioning and
accommodation of the eye which bring or
maintain a sharp image of an object on the
fovea.
A method of sampling in which the population is divided into aggregates (or clusters) of items bound together in a certain
manner. A sample of these clusters is
taken at random and all the items which
constitute them are included in the sample
(International Organization for Standardization; ISO).
Deformation of the eyelids with consequent inversion of the lid margins and of
the eyelashes. (See also Trichiasis.)
The number of instances of illness
commencing, or of persons falling ill,
during a given period in a specified population (WHO Expert Committee on
Health Statistics, 19 59).

Multistage sampling

A type of sampling in which the sample is
selected by stages, the sampling units at
each stage being subsampled from the
larger units chosen at the previous stage
(ISO).

Pinhole test

Determination of visual acuity through a
small hole, making it possible to differentiate between abnormalities caused by a
refractive error, e.g., myopia, and those
caused by a pathological cause, e.g., cataract.

Prevalence

The number of instances of illness, or of
persons ill, or of any other event such as
accidents, in a specified population, without any distinction between new and old
cases. The prevalence may be recorded at
a stated moment (point prevalence) or
during a given period of time (period
prevalence). When the term "prevalence"
is used alone, without any further qualification, it must be taken to have the meaning of "point prevalence" (WHO Expert
Committee on Health Statistics, 1959).

Primary health care

"Essential health care ... made universally
accessible to individuals and families in
the community through their full participation and at a cost that the community
and country can afford ... It forms an integral part both of the country's health
system, of which it is the central function
and main focus, and of the overall social
and economic development of the community."- Declaration of Alma-Ata (International Conference on Primary Health
Care, 1978).

Primary medical care

The unspecialized medical care offered
when a patient first presents with symptoms or signs of disease. It is the field of
practice where a patient makes his first
contact with a physician, and has direct
access to him.
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A defect ofvi'sion in which light beams are
not focused exactly on the retina; can
usually be corrected by eyeglasses.
Secondary medical care The care provided by specialized services
to patients referred from primary medical
care, (q.v.) services or physicians, usually
requiring more complex attention than
could be provided by the general practitioner.
Simple random sampling The taking of a sample from a population
in such a way that all components of the
population have the same probability of
being selected.
Slit-lamp biomicroscopy Examination through a binocular microscope of the living eye illuminated by a
narrow beam of light.
Stratified sampling
Of a population which can be divided into
different subpopulations (called strata),
sampling carried out in such a way that
specified proportions of the sample are
drawn from the different strata (ISO).
Care that requires highly specialized
Tertiary medical care
attention that can usually be provided
only in centres specially designed for the
purpose and by medically qualified personnel trained in the field of specialization
(e.g., corneal grafting, retinal detachment
surgery, and neurosurgery).
Deviation of the eyelashes toward the
Trichiasis
eyeball.
Refractive error
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Vitamin A deficiency; With xerosis 371.4* 264.2
With ulcer 370.0* 264.3 t
With keratomalacia 371.4 * 264.4 t
With scars 371.0* 264.6 t
Scars and opacities, other 371.0
Pigmentations and deposits 371.1
Oedema 371.2
Folds and ruptures. corneal membranes 371.3
Degenerations, acquired 371.4
Dystrophies, hereditary 371.5
Keratoconus 371.6
Other deformities; Descemetocele 371.7
Congenital anomalies of anterior segment 743.4
Other corneal dtsorders; Paraesthesia 371.8
Neoplasm; Malignant 190.4
Benign 224.4

t

*Coding prepared by Or August Colenbrander. In accordance wtth the Ninth Reviston, two codes are gtven for certain dtagnostic descnptions: the dagger
code relates to the underlying disease, and the asterisk code to the organ system concerned.

Superficial injury; Abrasion 918.1
Corneal foreign body 930.0
Bum, alkaline 940.2
Bum, acid 940.3
Burn, heat, other 940.4
Keratitis; Unspecified 370.9
Corneal ulcer 370.0
Dendritic keratitis (herpes simplex) 370.1 * 054.4
Phlyctenular 370.3
Tuberculous 370.3* 017.3 t
Superficial keratitis, other 370.2
Keratoconjunctivitis, Certain types 370.3
in sicca syndrome 370.3* 710.2 t
Other 370.4
Interstitial, deep keratitis 370.5
Syphilitic 370.5* 090.3 t
Corneal neovascularization 370.6
Other keratitis 370.8

Cornea

CODING OF EYE CONDITIONS IN ACCORDANCE
WITH THE NINTH (1975) REVISION
OF THE INTERNATIONAL CLASSIFICATION OF DISEASES*

Annex 2

VJ
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Scleritis, Episcleritis 379.0
Other disorders 379 .I

Sclera

Contuston, eyeball 921.3
Laceration; Unspecified 871.4
Without prolapse 871.0
With prolapse 871.1
Rupture of eyeball 871.2
Avulsion of eyeball 871.3
Bum causing destruction of eyeball 940.5
Unspecifed 940.9
Foreign body; Penetrating, magnetic 871.5
Penetrating (nonmagnetic) 871.6
Retained, magnetic 360.5
Retained (nonmagnetic) 360.6
Endophthalmitis, Purulent 360.0
Loaisis 360.1* 125.2 t
Onchocerciasis 360.1* 125.3 t
Other, Sympathetic, Parasitic 360.1
Degeneration, High myopia, Siderosis 360.2
Hypotony, Fistula, Flat chamber 360.3
Degenerated condition; Phthisis 360.4
Xerophthalmia 372.5* 264.7 t
Congenital anomaly; Unspecified 743.9
Anophthalmos 743.0
Microphthalmos 743.1
Albinism 270.2
Other disorders, Luxation 360.8
Artificial eye, Prosthesis V43.0
Tuberculosis, eye 017.3
Herpes zoster, eye 053.2
Herpes simplex, eye 054.4
Diabetes manifestations, eye 250.4

Superficial injury 918.2
Foreign body 930.1
Conjunctivitis; Acute 372.0
Neonatal 771.6
Gonococcal 372.0* 098.4 t
Viral 372.0* 077.9 t
Chronic, vernal 372.1
Other and unspecified 372.3
Trachoma; Unspecified 076.9
Initial stage 076.0
Active 076.1
Late effect 139.1
Blepharoconjunctivitis 372.2
Pterygium 372.4
Degenerations and deposits 372.5
Xerosis; Vitamin A deficiency 372.5* 264.0
With Bitot's spot 372.5* 264.1 t
Scars, Symblepharon 372.6
Hemorrhage, Oedema, Cysts 372.7
Neoplasm; Malignant. conjunctiva 190.3
Carcimona in situ, eye 234.0
Benign, conjunctiva 224.3
Other disorders of conjunctiva 372.8

t

Eyeball

Conjunctiva

1.0

I.U

Suspected 365.0
Congenital 743.2
Open-angle glaucoma 365 .I
Primary angle-closure 365.2
Corticosteroid-induced 365.3
With congenital anomalies 365.4
With disorders of the lens 365.5
With other ocular disorders 365.6
Other forms 365.8

Glaucoma

Iridocyclitis; Unspecified 364.3
Acute, recurrent 364.0
Chronic 364.1
Special types, Heterochromic 364.2
Hyphaema, Rubeosis 364.4
Degenerations 364.5
Cysts 364.6
Synechiae, Iridodialysis, Recession 364.7
Congenital anomalies, anterior segment 743.4
Neoplasm; Intraocular, malignant 190.0
Intraocular, benign 224.0
Other disorders of iris, ciliary body 364.8
Pupillary dysfunction 379.4

Iris and Ciliary Body

Hypermetropia 367.0
Myopia 367 .I
Astigmatism 367.2
Anisometropia, Aniseikonia 367.3
Presbyopia 367.4
Disorders of accommodation 36 7.5
Other and transient disorders 367.8

Refraction and Accommodation

Cataract; Congenital 743.3
Infantile, Juvenile, Presenile 366.0
Senile 366.1
Traumatic 366.2
Secondary to ocular disorders 366.3
With systemic disorders, Drug- or X-ray-induced 366.4
After-cataract 366.5
Other forms of cataract 366.8
Aphakia, Dislocation 379.3
Pseudophakia V43.1

Lens

~

Detachment; Unspecified 361.9
Rhegmatogenous detachment 361.0
Retinoschisis, Retinal cysts 361.1
Serous detachment 361.2
Break without detachment 361.3
Other forms, Traction 361.8

Retina

Blindness, both eyes (<0.05, <3/60) 369.0
Blindness, one eye, with low vision other eye 369 .I
Low vision, both eyes (<0.3, <6/18) 369.2
Unqualified visual loss, both eyes 369.3
Blindness, one eye (<0.05, <3/60) 369.6
Low vision, one eye (<0.3, <6/18) 369.7
Unqualified visual loss, one eye 369.8

Blindness and Low Vision

Amblyopia ex anopsia 368.0
Subjective disturbances 368 .I
Diplopia 368.2
Binocular vision, other 368.3
Visual field defects 368.4
Colour vision deficiencies 368.5
Night blindness 368.6
Due to vitamin A deficiency 368.6* 264.5 t
Electrophysiological disturbances 794.1
Other visual disturbances 368.8

Visual Disturbances

Chorioretinitis; Focal 363.0
Disseminated 363.1
Syphilitic 363.1* 091.5 t
Other forms, Pars planitis 363.2
Chorioretinal scars 363.3
Choroid, Unspecified 363.9
Degenerations, Angioid streaks 363.4
Hereditary dystrophies 363.5
Rupture, Haemorrhage 363.6
Choroidal detachment 363.7
Neoplasm; Malignant 190.6
Benign 224.6
Other disorders 363.8
Vitreous, haemorrhage, etc. 379.2
Congenital anomalies, posterior segment 743.5

Posterior Segment, other

Retinopathy; Diabetic 362.0* 250.4 t
Non-diabetic, background 362.1
Non-diabetic, proliferative, Retrolental fibroplasia 362.2
Vascular occlusion 362.3
Retinal pigment epithelium detachment, Central serous
retinopathy 362.4
Degeneration; Macula and posterior pole 362.5
Peripheral 362.6
Hereditary, Retinitis pigmentosa, etc. 362.7
Neoplasm; Retina, malignant 190.5
Retina, benign 224.5
Other changes, Haemorrhage, Exudate 362.8

~

Inflammation ; Unspecified 373. 9
Blepharitis 373.0
Hordeolum. Deep inflammation 373.1
Chalazion 373.2

Eyelids

Optic disc; Oedema 377.0
Atrophy 377.1
Other, Drusen 377.2
Papillitis, Retrobulbar neuritis 377.3
Optic nerve; Injury 9 50.0
Congenital anomalies, posterior segment 743.5
Neoplasm, malignant 192.0
Neoplasm, benign 225.1
Other disorders, Ischaemic neuropathy 377.4
Optic chiasm; Injury 950.1
Other disorders 377. 5
Visual pathways; Injury 950.2
Other disorders 377.6
Visual cortex; Injury 950.3
Other disorders, Cortical blindness 377.7

Optic Nerve
and Visual Pathways
Inflammation (continued)
Dermatoses, Eczema, Allergy 373.3
With deformity 373.4
Leprosy 373.4* 030.9 t
Dermatitis 373.5
Herpes zoster 373.5* 053.2 t
Parasitic infestation 373.6
Other inflammations 373.8
Injury; Superficial 918.0
Black eye 921.0
Contusion 921.1
Laceration, skin 870.0
Full thickness 870.1
Involving lacrimal passages 870.2
Burn; Chemical 940.0
Heat, Other 940.1
Entropion. Trichiasis 374.0
Ectropion 374.1
Lagophthalmos 374.2
Ptosis 374.3
Retraction, Lid Jag, Spasm, etc. 374.4
in torsion dystonia 374.4* 333.8 t
Degenerative disorders 374.5
Xanthelasma 374.5* 272.- t
Congenital anomalies, ocular adnexa 743.6
Neoplasm, eyelid; Malignant melanoma 172.1
Skin, malignant, other 173.1
Skin. carcinoma in situ 232.1
Skin, benign 216.1
Tarsus, malignant 171.0
Tarsus, benign 215.0
Other disorders, Haemorrhage, Oedema 374.8

~

N

Inflammation; Acute. Cellulitis 376.0
Chronic; Pseudotumour 376.1
Exophthalmos; Endocrine, thyrotoxic 3 76.2
Other 376.3
Deform1t1es of orbit 376.4
Hypertelorism 756.0
Enophthalmos 376.5
Fracture; Malar area, closed 802.4
Malar area, open 802.5

Orbit

Lacrimal gland; Inflammation 375.0
Neoplasm, malignant 190.2
Neoplasm, benign 224.2
Other d1sorders 375.1
Epiphora 375.2
Lacrimal passages; Acute inflammation 375.3
Chrome inflammation 375.4
Insufficiency 375.5
Fistula, status post-surgery 375.6
Foreign body in punctum 930.2
Neopla!>m, malignant 190.7
Neoplasm, benign 224.7
Other d1sorders 375.8
Congenital anomalies, ocular adnexa 743.6

Lacrimal System

Esotropia 378.0
Exotropia 3 78.1
Intermittent tropia 378.2
Other forms and aspects of heterotropia 378.3
Heterophoria 378.4
Paralytic strabismus 378.5
Mechanical strabismus 378.6
Other forms of strabismus 3 78.7
Disorders of gaze, Convergence, Divergence 3 78.8
Nystagmus, Irregular movements 379.5

Strabismus

Fracture (contmued)
Orbital floor, blow-out 802.6
Base of skulL Orbital roof 801.0
Nasal bones, closed 802.0
Nasal bones, open 802. I
Wound; Unspecified 870.9
Penetrating wound 870.3
With fore1gn body 870.4
Retamed foreign body 376.6
ContusiOn, orbit 921.2
Neoplasm; Contents, malignant 190.1
Contents, benign 224.1
Walls, malignant 170.0
Walls, benign 213.0
Other disorders, Cysts, Myopathy 376.8
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New trends and approaches in the delivery ofmaternal and child care
(Sixth report of the WHO Expert Committee on Maternal and
Child Health) WHO Technical Report Series, No. 600, 1976.
The selection of essential drugs (Report of a WHO Expert Committee) WHO Technical Report Series, No. 615, 1977.
The primary health worker: Working guide; guidelines for training;
guidelines for adaptation, experimental edition, Geneva. 1978
(revised edition in preparation).
Alma-Ata 1978: Primary health care. Report of the International
Conference on Primary Health Care, Alma-Ata. USSR. 6-12 September 1978, Geneva. 1978
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ed. The medical assistant. An
intermediate level of health care personnel, Geneva, 1974 (WHO
Public Health Papers, No. 60).

PITCAIRN, D. M. & FLAHAULT, D.,

Training and utilization of auxiliary perso1mel for rural health teams
in developing countries (Report of a WHO Expert Committee)
WHO Technical Report Series, No. 633, 1979.
Prevention of blindness

The prevention of blindness (Report of a WHO Study Group) WHO
Technical Report Series, No. 518, 1973.
Trachoma

TARIZZO. M. L., ed. Field methods for the control of trachoma,
Geneva, 1973.

Guide to the laboratory diagnosis oftrachoma, Geneva. 1975.
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DA WSON, C. R., ]ONES. B. R. & DAROUGAR. S. Blinding and nonblinding trachoma: assessment of intensity of upper tarsal inflammatory disease and disabling lesions. Bulletin of the World Health
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THYLEFORS, B. Ocular onchocerciasis. Bulletin of the World Health
Organization, 56: 63-73 (1978).
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