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ABSTRACT

In most of rural West Africa one can expect to find less than one
ophthalmologist for every million people. The prevalence of blindness due
to cataract, chronic glaucoma, onchocerciasis, trachoma and corneal dis-
eases is high varying between 1 and 5%. With the present limited manpower
and resources an adequate eye care service based on ophthalmologists

alone is not possible in the foreseeable future.

This study looks at the results of training nurses in specific ophthalmic skills
and functions, normally performed by ophthalmologists, with the objective
being to use nurses to provide eye care services and help prevent

unnecessary blindness in rural areas of Sierra Leone.

Ten State Enrolled Nurses being trained over a period of 18 months, as
ophthalmic nurses, are compared with an expatriate eye trained doctor for
their ability to accurately screen, diagnose, treat or refer 388 selected pa-
tients coming to the outpatient clinic at Lunsar Eye Hospital in Sierra
Leone. Of these patients 231 were blind in at least one eye from various eye
diseases. The study compares each student’s clinical skill in assessing visual
acuity, measuring intraocular pressure, diagnosing cataract, and assessing
the cup to optic disc ratio by ophthalmoscopy. Computer analysis of the
data includes weighted kappa statistics of inter-observer variation,

sensitivity, specificity, and the range of individual performance.



Clinical judgments are assessed by each students’ ability to correctly treat or
refer patients with a variety of eye diseases, and to differentiate between
treatable and non-treatable blindness compared with the eye doctor’s as-
sessment of the patient. The percentage of either correct, inconvenient, or
unsafe judgments made by each student, is calculated for different clinical
situations. The class as a whole correctly managed 81% of all eyes which
they examined, 13% caused inconvenience to the patient, and in 6% the
management was unsafe. This means that 94% of all eyes seen by the

students were managed safely.

The conclusion reached is that in Sierra Leone the training of ophthalmic
nurses in accurate diagnostic and management skills is feasible, within
acceptable limits, and should be encouraged so as to develop widespread eye

care services and a referral system for eye patients within the country.
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INTRODUCTION

During the past two or three decades health care providers in developing
countries have increasingly recognised the imbalance between the
distribution of health resources and the people who most need health care.
Too often those who live in rural communities most affected by disease have
no access to medical care while the few professionals in health care often
migrate to cities where they usually find the standard of living to be more
acceptable. Emphasis on community health care has attempted to
maximise the skills of the few health professionals by having them train
other levels of health care personnel to function in roles which traditionally
have been held by specialist health providers alone, for example medical

assistants work as general practitioners. This trend has entered the area of
eye care. Ophthalmic assistants and ophthalmic nurses are being trained in
Africa to provide eye care services for rural populations. In many areas of
health care alternative levels of health providers function successfully as
they bring health care to communities that would otherwise have little or

none.

After several years involvement with health care in rural South India,
Bangaladesh and Honduras, I became interested in community eye health.
While preparing to teach on the Lunsar ophthalmic nurse training course, I
turned my attention to finding measurable ways of assessing the progress of

my students. I recognised that while alternative levels of health care
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providers were being used extensively throughout the world, few objective
studies had been undertaken to compare the results of their services with the
professionals that they substituted. Anecdotal material is available which
verifies that many of these trained health workers in fact give excellent care,
however, it would be advisable to have objective parameters to demonstrate
the level of service that could be expected and predicted from those

completing training programmes.

The Lunsar course started in April 1989 and I being one of the instructors
decided to use this opportunity to develop a method of assessing ophthalmic
nurses being trained to provide eye care services, and follow the first ten
students through their course. This thesis is the documentation of the study.
It is my intention to document the assessment of paramedical ophthalmic
workers in training with a view to improving the training so that eye care
services can be provided and improved for people living in rural areas of

Africa.
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The setting of this investigation is in rural West Africa in the country of
Sierra Leone. The study was carried out at the Lunsar Eye Hospital located
in the town of Lunsar which is about two hours drive north east of the capi-

tal city, Freetown.
1.1 Sierra Leone background information
1.1.1 Physical

Sierra Leone lies between the latitudes of 7°and 10°north and is bordered on
the north and east by Guinea and on the southeast by Liberia. The three
major land divisions are the coastal strip of swamp land about 100
kilometres wide, the central forested area and to the north and east
mountains. The single rainy season from May to October bring heavy rains
which cause many fast flowing rivers across the country. Most of the roads
are either dirt or gravel. Many of these become impassable during this
season. The only public transportation in the country is privately owned
motor carriers. The few railways once operated by mining companies are no

longer functional. Freetown is a major port in West Africa.

1.1.2 Social and economic

The population of Sierra Leone is four million with an annual growth rate of
2.5%. Over two thirds of the people live rurally and work in agriculture.
Forty three percent of the people are under the age of 15 years, and 3% over
65 years old. '

English is the official language, however, Krio is the more commonly used
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trade language. There are many ethnic groups, of which the Temne and
Mende account for one third of the population. Freetown, the capital has a
population of 500,000. National communication is mostly through radio,
though there are newspapers and television. Only 15% of the people are

literate. !

The country has mineral resources which include diamonds, iron, rutile, non-
ferrous metal ores and natural abrasives. ' Most of these products are
exported. The world market drop in price and demand for some of these
products, coupled with political instability, has caused a struggling economy

in Sierra Leone. !

1.1.3 Health care

Life expectancy in Sierra Leone is 40 years, which is one of the lowest in the
world. This is due in part to an infant mortality rate of 180 per 1000 live
births. This figure is as high as 300 in some rural areas, which is among the
world’s highest rates. One third of the children die before they are five years

old. The crude death rate is 25 per 1000 people. '

The staple food is rice cooked with palm oil and vegetables. Sometimes
meat and often fish is included in the diet. The daily caloric intake for much
of the population is less than required. Only 16 percent of the people have

access to safe drinking water. 2
There is one physician per 20,000 people.' There is no medical school in
the country and those who have been trained elsewhere frequently do not

stay in Sierra Leone, but migrate to better paying countries.
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The national referral hospital, Connaught Hospital, is in Freetown. There
are 12 other government hospitals. Three of these are provincial hospitals
and 9 are district hospitals. - Each controls a network of rural health centres
in their district. Beside the government hospitals there are 7 mission hospi-
tals which are located in the more remote areas. The government health
service is free, but due to the struggling economy there is often insufficient

funds for needed equipment and drugs. 2

Eye services are based in 5 locations in the country. These are located at
Freetown, Kissy, Lunsar and Segbwema and Bo. The units at Segbwema and
Bo are covered by the same ophthalmologist. At present there are four

resident ophthalmologists, two of whom are expatriates.

1.1.4 Language and health care

Patients at the Lunsar Eye Hospital come from at least 11 different language
groups. A large majority of these patients are also illiterate. These two
factors often make communication with the patient extremely difficult. A
relatively simple procedure such as taking the patients visual acuity or
intraocular pressure often becomes almost impossible because the patient
does not understand what is expected or what is being done to him. The
patients anxiety is greatly increased and he refuses to cooperate with the
examiner. Further attempts at explanation frequently add to the confusion.
Sometimes a procedure is explained by the examiner through other patients,
to whom the procedure is also new, in two or three different languages
before it finally gets to the patient. Attempts to get adequate patient

histories are often futile.
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1.2 Lunsar Eye Hospital

Lunsar is located in the Northern province with good road connections to
the capital and several other large towns. The Eye Hospital is a 50 bed
mission hospital that is exclusively for eye care. It provides the only eye
service for the northern half of the country. Patients come from most areas
of Sierra Leone as well as from the neighbouring countries of Guinea,
Liberia, Senegal and Mali. Between 15,000 - 20,000 patients are seen each
year, and 2000 operations are done annually by the two expatriate
ophthalmologists and trained surgical assistants. There is a well developed
optical department which supplies most of the country’s spectacles. Regular
mobile teams made up of one or more ophthalmic nurses, and trained
assistants visit several outlying locations on a regular basis. The work of the
hospital is supported by the Christoffel Blindenmission (CBM) through the
Baptist Convention of Sierra Leone, with help in the form of an ophthal-
mologist from the Southern Baptist Mission. Near to Lunsar there is a
project for rehabilitation of the blind, which is also supported by CBM
through the Baptist convention of Sierra Leone, and closely related to the
eye hospital. This project works in various rural areas of the country, locat-
ing people with irreversible blindness and training them in mobility and

agricultural skills.

1.3 Ophthalmic Training Programme

Aware of the high prevalence of blindness in the country and severe
shortage of ophthalmologists, the National Prevention of Blindness
Committee of Sierra Leone recognised the need to train another level of

health worker in ophthalmic skills. The relative expense and time involved
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to train a Sierra Leonian in ophthalmology meant it would be several more
years before another ophthalmologist would be ready to give needed eye
care. Several short courses (1-3 weeks) in basic eye care had been previous-
ly taught to a few nurses and technicians at Lunsar. Most of these nurses
were trained on an individual basis by ophthalmologists who had been at
Lunsar and could only work at Lunsar since they had no recognised qualifi-
cation in eye care. It was decided by the committee to train state enrolled
nurses in eye care and send them to various locations throughout the coun-
try. Their role was to be a link between the community and the few oph-
thalmologists. It was planned that they would have training in basic diagno-
sis and treatment of common eye infections and disease and be able to refer
patients who needed eye surgery. It was hoped that patients with blinding
eye disease would be treated much earlier and the "burden of avoidable

blindness" (blindness which could be prevented or cured) therefore reduced.

The Ministry of Health in Sierra Leone together with several non-
governmental organisations organised the first ophthalmic nurse training
programme. Ten students were selected from around the country and, in
April 1989 the 18 month programme began. The main teaching of the
course was done at Lunsar Eye Hospital. Clinical experience was provided

for the students at eye units in Lunsar, Kissy and Segbwema.

References
1. PC Globe computer programme, version 2.0, 1990

2. Amonoo-Lartson R, Williams AE: Republic of Sierra Leone health sector
review. World Health Organisation, Freetown, 1981
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In 1978 at the first general assembly of the International Agency for the
Prevention of Blindness, a new awareness of the devastating effects that
blinding disease had on many parts of the world, was recognised. Professor
Jones ' expressed it as the "over-burden of avoidable blindness". At this
conference the need to identify communities with blinding eye disease, and
to develop programmes for preventing blindness in these communities, was
recognised. Plans were initiated to bridge the gap between the available
ophthalmic resources, in developed countries, and the areas of greatest
ophthalmic need in the developing world. Since that time, training and
control programmes have been started to try to meet the needs of areas of

the world where the levels of avoidable blindness are unacceptable.

2.1 DEFINITION OF BLINDNESS

Category of
Visual Visual acuity with best possible correction
Impairment
NORMAL 0 Can see equal to or better than 6/18
1 Cannot see 6/18 Can see equal to or
LOW better than 6/60
VISION 2 Cannot see 6/60 (count Can see equal to or
fingers at 6 metres) better than 3/60
3 Cannot see 3/60 (count Can see equal to or
fingers at 3 metres) better than 1/60 or
or fields 10° or less fields more than 5°
BLINDNESS 4 Cannot see 1/60 (count Can see light
fingers at 1 metre) perception or better
or fields 5° or less
5 No light perception
9 Undetermined or unspecified

Fig 2.1
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Blindness in this study is based on the internationally recognised World
Health Organisation’s (WHO) criteria. 2 It is defined as a person
having a bilateral visual acuity below 3/60 (in metres) using a
standard Snellen chart. This can be described in more practical
terms as a person who is unable to count another person’s upheld
fingers at a distance of three metres. WHO divides visual acuity
into various categories to aid examiners in determining the degree
of visual impairment (fig. 2.1). If the extent of the visual
field is taken into account, patients with a visual field radius
not greater than 10° but more than 5° around central fixation
should be placed in category 3 and a field of 5° or less in
category 4 even if central acuity is not impaired. In this study
every reference to blindness presumes the WHO criteria unless

otherwise stated.

2.2 MAGNITUDE OF BLINDNESS IN AFRICA

The World Health Organisation estimates that 27 to 35 million people in the
world are blind by WHO criteria. Approximately 11% of the world’s
population lives in Africa, but 20% (6 million) of the blind are from this
continent. Data from most of the African countries and in particular those
in West Africa have prevalence of blindness which is close to or exceeding
1% of the population. These prevalences of blindness represent
approximately five times the prevalences that are to be found in

the western countries of Europe and North America.

The study by Stilma and Bridger ¢ indicates that Northern Sierra

Leone has a 1.3% prevalence. This study suggests that in the
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heavily endemic onchocerciasis areas this prevalence is much higher. This
figure is supported by Foster and Johnson ® in their review of some of
the various surveys for the prevalence of blindness that have been

done worldwide.

Prevalence of Blindness from Population Based Surveys

in Africa 356789

Year Country ) Prevalence Common causes of

% blindness
1981 Kenya 0.7 Cataract 67% Trachoma 33%
1983 Malawi 1.3 Cataract 40% Corneal 30%
1982 Togo 0.6 - 1.1 Cataract 39 - 70%
to (4 areas) Corneal 7 - 22%
1986 Oonchocerciasis 4 - 29%
1985 Chad 1.5 - 3.1 Cataract 48% Trachoma 23%
1986 Gambia 0.7 Cataract 55% Trachoma 17%
1988 Congo 0.3 Cataract 81% Glaucoma 9%
1990 Benin 0.6 Cataract 54% Glaucoma 15%

Fig 2.2

2.3 CAUSES OF BLINDNESS IN AFRICA

The major causes of blindness, by country are listed in the World Health
Organisation’s prevalence of blindness data. ® Statistics in this
report show that most of the blindness in West Africa is either
preventable or curable. Many people in these countries suffer
unnecessarily from the effects of cataracts, trachoma, glaucoma,

and onchocerciasis. Cataract is the major cause of treatable
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blindness and accounts for approximately half of the blindness in
Africa. Corneal scar, some of which is due to trachoma is the
second most frequent cause of blindness (Fig. 2.2) This is
preventable. ° Glaucoma is the third most common cause of
blindness. In areas where onchocerciasis is found it is often the
first or second cause of blindness. ' The prevalence of
blindness from oncho‘cerciasis varies greatly depending on the

local situation.

A study done in 1981 of 7286 new patients at Lunsar Eye Hospital

in Sierra Leone showed the causes of blindness to be *:

Cataract 39%
Onchocerciasis 30%
Primary glaucoma 8%
Corneal scars 5%
Trachoma 3%
Measles Keratitis 3%
Other 12%

The prevalence of blindness in the general population is probably around
1%. This figure may be much higher in some areas of the country
where a high prevalence of onchocerciasis exists. Studies by
Conran ' in 1956 and Koeth 2 in 1980 suggest that 60-90% of the
adult population in the Northern Province of Sierra Leone are skin

snip positive for onchocerciasis.
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2.4 CONTROL OF BLINDING DISEASE IN AFRICA

The control of blindness in Africa focuses on the major causes of blindness,
since 85% of these could be either treated or prevented with

available resources. °

2.4.1 CATARACT

The prevalence survey in the northern province of Sierra Leone indicates
that 39% of blindness there is due to cataract, being the major cause of
blindness. * Other surveys in Africa indicate that cataract accounts for
approximately 50% of the blindness. 3°67° The lower figure for Sierra
Leone is probably due to the presence of onchocerciasis. In a review of
cataract blindness in Africa, Steinkuller '® finds that 85% of cataract
blindness is due to age related cataract. The remaining 15% consists of 6%
congenital abnormalities such as caused by rubella. Another 6% is
accounted for by trauma due to perforating injures of the eye. The
remaining 3% is due to secondary cataract from other disease processes.
The problems incurred in the management, and control of blindness from
cataract are due to inadequate ophthalmic personnel to operate, inadequate

materials, and the distance that the patient has to travel. '

The focus of this study in Sierra Leone is on the need for accurate diagnosis
and selection by ophthalmic paramedics. It is, therefore, essential that the
criteria for determining operable cataract be well defined. The definition
used in Sierra Leone has been taken from literature developed by the World

Health Organisation. ' These recommendations are:
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1. A visual acuity less than 3/60 bilaterally.
2. A grey or white pupil.
3. The pupil should react to light.

The World Health Organisation report '°, emphasise the need to recognise
the problems of patient motivation and screening. For patients who live
many miles from eye services, the referral rate is very low because of travel
expense, low income, lack of knowledge, and fear of the unknown. Creation
of an adequate referral system must look at the following areas which are set

out in the World Health Organisation report:

1. Assessment of the problem.

2. Identification of cases.

3. Creation of awareness in the population.

4. Motivation of those blind to utilise service.

5. Development of a referral system.

6. Provision of cost effective surgical services to deal with
large numbers.

7. Provision of optical correction at an affordable cost.

In Sierra Leone the attempt to create an adequate referral system is being
initiated by the training of State Enrolled Nurses in ophthalmic care. This is
to maximise the use of the very few ophthalmologists (4 for 4 million
population) for surgery, while the nurses do the diagnosing and

referral.
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2.42 GLAUCOMA

The prevention of further loss of vision leading to eventual blindness in
patients with chronic glaucoma depends on early detection and adequate
treatment. The literature reviewed for this study focused on the need for
simple screening methods which will be the most practical and accurate, in
areas of the world where resources and manpower are limited and patient
presentation often late. Many of the screening facilities used in Europe or
the United States are not available in Africa. The racial differences of the
disease and the lack of follow up by patients make glaucoma control very

difficult, 16.17.18.19

Stilma %, found that 8% of eye patients at Lunsar eye hospital, had chronic
glaucoma. Ocular onchocerciasis was found in 30% of those with glaucoma.
The relationship between onchocerciasis and glaucoma is not clearly

defined. 1020

In a retrospective study by Verrey '® in Ghana of 397 patients, 52% of the
eyes with glaucoma were already blind (visual acuity of less than 3/60) on
presentation to the hospital. Of the patients in the study 26% were under 40
years old. After 6 months only 19% of the patients put on treatment were
attending for follow up. Of these only 17% had an intraocular pressure less
than 22 mmHg. The rest of the patients were treated surgically, and 84% of
those seen in 6 months had an intraocular pressure below 22 mmHg. This
article states that 20% of blindness in parts of West Africa is due to chronic
glaucoma. All those in the study had intraocular pressures of 28 mmHg

and pathological cupping of the optic disc.
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Sarkies '°, in Ghana, studying chronic glaucoma in 1956 described the
disease as it is still seen in West Africa today. He emphasises the insidious
onset, late presentation with extensive visual loss and poor follow up.
Wormald and Foster '® report chronic glaucoma in West Africa as a
common cause of blindness, which presents at an early age, often with
complete loss of vision in one eye. The factors involved in glaucoma
blindness, they suggest, as poor ophthalmic services, and that cases are not
diagnosed early enough to prevent loss of vision. They point out that the

four ways of identifying patients at risk of having chronic glaucoma are:

1. measurement of intraocular pressure
examination of the optic disc

examination of visual fields

> » N

a combination of the above

Several studies in developed countries as well as from West Africa, have
found that approximately one third of patient’s on initial diagnosis of chronic
open angle glaucoma are already blind. 1820212223 Thjs emphasises the need
of screening methods to detect the disease at an early stage. The use of
perimeters for measuring visual fields is difficult in Africa because of
communication difficulties, patient cooperation and the amount of time
needed for the test in relation to the high volume of patients.
(scl-.idtz)

The use of intraocular pressure Aalone has been shown to be neither sensitive
nor specific. Eddy ?* discusses the use of Schiotz tonometry in the detection
of glaucoma in asymptomatic patients. He makes the observation that 9%
of adults over 40 years of age will have elevated intraocular pressure, but

only 1 in 50 of those with an elevated pressure, on a single measurement
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with a Schiotz tonometer, will in fact have glaucoma.

Hitchings % considers screening methods for glaucoma. He discusses the use
of intraocular pressure measurements, visual field testing, and assessment of
optic disc appearance and changes. The use of intraocular pressure in the
determination of glaucoma is unreliable according to his opinion. He states
that 10% of patients presenting with ocular hypertension will have glaucoma
at the time of screening, and another 10% will develop glaucoma in ten
years. The risk, however, increases with increased intraocular pressure.

This is particularly so with pressures above 28 mmHg.

Goldberg ?° reiterates that the use of tonometry alone is inadequate in
detecting early damage from glaucoma. He encourages the use of optic disc
changes, particularly noting optic disc cup size changes and notching as
important. This being particularly true for vertical axis increase of the cup
size. He describes haemorrhage at the disc and change in optic cup size as

essential indicators in the initiation of therapy for glaucoma.

Assessment of the cup to disc ratio is suggested as a good simple test for
screening of glaucoma. Cupping is often marked in Africa as patients
frequently present late in the disease process so that the diagnosis is

obvious. 16

Hitchings 2° observes in regard to optic disc changes, that loss of visual field
can be suspected when enlargement of the optic cup occurs. The normal
limit for the cup diameter is greater in West Indians than whites. He notes
that the concentric enlargement of the cup occurs with those with early

glaucoma, and the size of the cup differs between the two eyes. This article

32




























































































































































































































































































































































