COMPARISON OF EFFECTIVENESS OF USING TRAINED

KEY INFORMANTS VERSUS HEALTH SURVEILLANCE

ASSISTANTS IN IDENTIFYING BLIND AND VISUALLY

IMPAIRED CHILDREN IN MALAWI

Khumbo Kalua

2016

International Centre for Eye Health
Department of Clinic Research
Faculty of Infectious and Tropical Diseases
London School of Hygiene and Tropical Medicine
Funded by BCPB

Thesis submitted for the degree of

Doctor of Philosophy, University of London



Declaration

I, Khumbo Kalua, confirm that the work presented in this thesis is my own. Where information
has been derived from other sources, | confirm that this has been indicated in the thesis.

Signature: Date: 15" November 2016

Khumbo Kalua PhD Thesis pg.2



Format of the thesis

The thesis for this PhD utilises the traditional “book style” where a full narrative of the work that was
done has been presented in form of sections and chapters. The contents section outlines the list of what
is presented in the thesis, followed up by the chapter section where detailed subheading on information
contained in each chapter are outlined.

Khumbo Kalua PhD Thesis pg.3



Acknowledgements

First and foremost, | would like to give praises and honour to GOD, for making it possible for me to
submit this thesis, 10 years after | completed my masters at the London School of Hygiene and Tropical
Medicine (LSHTM) in 2006, with a thesis on the use of key informants in identifying blind children in
Malawi. As a graduate in community eye health, and a practising clinical Ophthalmologist, | left LSHTM
for Malawi, to improve the eye health of children. My first assignment was to identify sources of funding
to support my work in Malawi. | applied for my first grant in September 2006, from the British Council for
Prevention of Blindness (BCPB).

| was back at LSHTM a year later in 2007, excited after having been awarded the Sir John Wilson
Fellowship by BCPB, a PhD scholarship that offered £154,000.00 for follow up studies and field work on
the Key informant method in Malawi. Planning to spend most of my time in Malawi, | completed the
minimum 3 months’ period at the school by December 2007, and relocated to Malawi where |
immediately started the pre-pilot, followed by pilot studies and fieldwork, then analysis and write up, with

the hope of being able to submit the thesis by 2012.

A series of unplanned events made it impossible for me to submit the thesis until 2016.

After getting feedback comments on the draft thesis submitted to my supervisor, and while working on
the revisions in 2011, my laptop was stolen during a workshop in Cameron, and | lost most of my work. It
took me more than 6 months to reanalyse the data, and my employers in Malawi requested that | get

back to the clinical practice and continue writing the thesis from there.

On 4" January 2013, | tripped, fell down and sustained a complicated fractured radius on my right arm,
and had to be admitted at the hospital in Blantyre for an open reduction procedure, followed up by
immobilisation of the arm with plaster of Paris for the next 3 months, and physiotherapy. | could not use
my right hand at all, and thought this was the end of my career, and that | would not complete the PhD. |
recovered towards the end of 2013, and returned to work, with the target of submitting the thesis by July
2014.

Unfortunately, on 13" June 2014, while attending a workshop at Livingstonia beach hotel in Salima
district in Malawi, there was a gas explosion and fire accident, my clothing caught fire, and | sustained
severe burns affecting 32% of my body weight. | was initially admitted at intensive care unit in Blantyre,
where the fear of death doomed upon me, and eventually | was transferred to a specialised burns unit in

Johannesburg, South Africa. | had skin grafts and went through a lot of physiotherapy before | could

Khumbo Kalua PhD Thesis pg.4



walk again. | was traumatised, and forgot about the PhD. Miraculously, with a lot of family support, |

recovered, and barely 2 years later, | was able to submit the thesis.

I would like to thank my family members and dedicate this thesis to them: my wife, Victoria, who was
there throughout the hospital admissions and had to give up her career for a while, for my sake, and my
two children, Tapiwa and Yewo, who did not understand why we had to spend so much time at the

hospital in South Africa.

| would like to thank Dr Devor Kumiponjera, a respectable Malawian “burns surgeon”, who courageously

performed an 11-hour skin graft operation on me, in a hospital were resources were constrained.

| thank my supervisor Clare Gilbert for being there for me and bringing me along as a researcher. |
would also like to thank Robin Bailey (LSHTM), Paul Courtright and Susan Lewallen (KCCO) who,
through collaborations in Malawi, introduced me to international research opportunities that have

contributed to my own growth and career.

I would like to thank the British Council for Prevention of Blindness (BCPB) for awarding me the Sir John
Wilson Fellowship, and Blantyre Institute for Community Ophthalmology (BICO), a local NGO that |
started in Malawi, in 2008, for providing travel expenses during the submission and viva period.

Finally, I would also like to thank all the community participants and staff, who were involved, in

particular staff of BICO, who continue to work with me on many follow up and new research projects,

which have risen out of this work.

Khumbo Kalua PhD Thesis pg.5



Contributors to the research presented in this thesis

Person Position Contribution

Clare Gilbert Professor of International Eye Health, PhD Supervisor
LSHTM

Robin Bailey Professor of Tropical Medicine, LSHTM  PhD Advisory panel

Astrid Fleck Professor of Epidemiology of ageing, PhD Advisory panel

Paul Courtright

Susan Lewallen

Ruby Ng’ong’ola

Frank Mbewe

Hendrix Likongwe

Mohammad Mubhit

GV Murthy

Karin van Dijk

LSHTM

Professor of Epidemiology, University
of Cape town

Professor of Epidemiology, University
of Cape town

Childhood blindness coordinator, Lions
Eye Hospital, Malawi

Cataract surgeon, Lions Eye Hospital,
Malawi

Ophthalmic Clinical Officer, Mulanje
district hospital, Malawi

Honorary Lecturer, International Centre
for Eye Health, LSHTM

Reader, International Centre for Eye
Health, LSHTM

Low Vision Consultant, CBM

Guidance with referral
mechanisms

Training in Stata

Data Collection

Data Collection

Data Collection

Advice on key informant
method

PhD Advisory panel

Advice on management of

children with low vision

Khumbo Kalua PhD Thesis pg.6



Abstract

Eye conditions associated with visual impairment and blindness in children, such as congenital cataract,
can lead to long lasting visual problems if treatment is delayed. There is need to determine which

method can be more effective in identifying blind and visual impaired children.

In this study, two methods of identifying blind and visual impaired children (using key informants versus
using health surveillance assistants) were compared in a randomised community study conducted in
three districts in Southern Malawi. The ministry of Health was advocating for the training of Health
Surveillance Assistants (HSAS) in primary eye care, which included case detection and refer of blind and
visually impaired children; and the alternative was the training of key informants (KIs). The study was
done to compare the effectiveness of the two methods of case identification and to provide guidelines on

optimal approaches of identifying blind and severely visually impaired children in Malawi.

Twelve clusters (group of villages) were selected, and six were randomly assigned to each group. After
training in case identification and referral, Key informants and Heath surveillance assistant identified
children from the clusters, within a six-week period, and the number of blind and visual impaired children

identified in each group was determined and compared.

In total, 159 Key informants and 151 Health Surveillance Assistants were selected and trained, and they
identified 550 children with eye problems, among whom, after examination, only 15.1 % were blind or
severely visually impaired. Key informants identified one and half times more blind/severally visual
impaired children than HSAs (37 vs 22).The prevalence estimates of blindness among children identified
by Kls was 3.3 per 10,000 (95% CI 2.7-3.9), while the prevalence estimates of blindness among children
identified by HSAs was 1.9 per 10,000 (95% CI 1.3-2.5).The difference was statistically significant
(P=0.03), but overall the number of children identified by both groups was lower than was the expected
from prevalence estimates of 8.0 per 10,000. False positives between HSAs and Kls were comparable,
with 68.8% of children identified by HSAs as blind, confirmed blind on examination, in comparison to
72.5% of children identified by Kils, also confirmed as blind on examination. Cortical blindness seconded

by cataract were the commonest causes of blindness.

In conclusion, Keys informants were more effective than Health Surveillance assistants in identifying
blind and visually impaired children in Malawi, and this study supports and confirms findings from other

areas.
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CHAPTER 1

1 Backaground and review of blindness and visual impairment

Overview of contents of chapter one:

The first part of this chapter describes the classification of blindness and visual impairment, visual
development and visual deprivation, the World Health Organizations “VISION2020” initiative, the
challenges of rare disease epidemiology and the magnitude, causes and management of blindness in
children. The last part deals with heath systems and primary health care and their relation to primary eye

care.

1.1 Classification of blindness and visual impairment

Until very recently the categorization of blindness and visual impairment used worldwide was based on
the second revision of 10th ICD edition[1], which was derived from a 1972 World Health Organization
(WHO) study of blindness and indicated that the best corrected visual acuity should be used as a
standard in determining visual acuity[2]. Blindness is defined as best corrected visual acuity of less than
3/60 in the better eye or visual field loss in each eye to less than 10° from fixation; severe visual
impairment as best corrected visual acuity of equal to or greater than 3/60 but less than 6/60 in the better
eye and visual impairment defined as best corrected visual acuity of equal to or greater than 6/60 but
less than 6/18. Anyone with best corrected visual acuity of 6/18 or better in the better eye is categorized
as not impaired. Low vision is defined as anyone with a visual acuity of less than 6/18 down to 3/60 in

the better eye.

Since the 1990’s the major causes of blindness and visual impairment in adults in the less developed
countries were cataract , trachoma, onchocerciasis and corneal blindness secondary to vitamin A
deficiency (xerophthalmia)[3].Cataract was and remains the most common easily treatable cause of
reversible blindness in the world[4]. Refractive errors were not considered as a priority and a major
cause of visual impairment and were excluded from reports of total number of persons with blindness
and visual impairment .However recent data and reports have indicated that uncorrected refractive errors
contribute to a large extent to the total number of persons with visual impairment[5]. Calls to include
refractive errors in the definition of blindness and visual impairment have attracted attention[6],and WHO,
the coordination and directing authority that provides overall leadership on global health matters,
published in 2009 a document entitled “change the definition of blindness”[7] in which it indicated that a

new definition of blindness needed to be used. This was eventually adopted in the revised ICD-10
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Version: 2016. The new definition uses presenting visual acuity and include visual loss from un-corrected

refractive errors (table 1 below).

Table 1: Revised World Health Organisation categories of visual impairment

Categories of visual Presenting distance visual acuity
impairment* Worse than: Equal to or better than*:
. . 6/18
o e e 310 0
20/70
) 6/18 6/60
' '\ng:;r;tﬁ visual 3/10 (0.3) 1/10 (0.1)
20/70 20/200
6/60 3/60
2 Severe visual impairment | 1/10 (0.1) 1/20 (0.05)
20/200 20/400
3/60 1/60*
3 Blindness 1/20 (0.05) 1/50 (0.02)
20/400 5/300 (20/1200)
1/60*
4 Blindness 1/50 (0.02) Light perception
5/300 (20/1200)
5 No light perception
9 Undetermined or unspecified
** or counts fingers (CF) at 1 metre.

*Refers to visual acuity taken at appropriate distance either in metres or feet.
**http://apps.who.int/classifications/icd10/browse/2016/en#/H54

As seen from Table 1, visual acuity is expressed in several ways, usually in metres (English) or feet
(American). A visual acuity of 6/6 (English) has an American equivalence of 20/20, and is considered
normal vision. This means that at 6 meters or 20 feet, a human eye with normal visual acuity is able to
separate contours that are approximately 1.75 mm apart. Any vision less than 6/6 or 20/20 (for example

6/18 or 20/200) corresponds to lower vision.

In the expression 6/X vision, the numerator (6) is the distance in meters between the subject and the
chart and the denominator (X) the distance at which a person with 6/6 acuity would discern the same
optotype. Thus, 6/18 means that a person with 6/6 vision would discern the same optotype from 18
meters away. More than often, in Europe, visual acuity is stated by solving the fraction to a decimal

number; 6/6 then corresponds to an acuity of 1.0, while 6/18 corresponds to 0.33.
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1.2 Visual development

Normal visual development in a child is associated with growth and development of normal ocular and
central nervous system structures, coupled with normal behaviour development[8]. Development of
functions of the sensory and motor visual systems occur in parallel with development of anatomical

structures[9].

In comparison to other body systems, the development of the eye and the brain in the uterus occurs
earlier and at a faster rate such that by 6 weeks of gestation the basic structures of the eye and the brain
are developed[8]. Ocular tissues are therefore more prone to developing defects from any teratogens
that the embryo may be exposed to during this period. The rapid growth is evidenced by the large size of
the infant eye at birth, with the anteroposterior diameter measuring 17mm which is approximately 70%

the size of an adult eye and the volume of an infant’s eye occupying half the volume of the adult eye]8].

At birth the ability of the child to see is limited because even though the periorbital tissues and anterior
structures of the eye (cornea, lens, iris, anterior chamber) are fairly developed, the retina and visual
pathways are not completely developed[10].It is believed that the peripheral temporal retina does not
fully get vascularised until after birth (44 weeks after gestation). The optic nerve head reaches almost full
size at birth.

Virtual cortical synapses continue to change in number until at least 8 months after birth while complete
myelination of the visual pathways is only achieved at 2 years after birth. The template for binocular
single vision starts before birth and is completed during the first few years after birth.

Visual stimuli and experiences during the critical period (first weeks and months of life) are essential for
the child to achieve full vision[11]. The sole stimulus for vision is exposure to light of different amplitude
early in life of the child[8]. In the absence of light stimulation, the entire visual system, including refractive
components, the neural components portions of the eyeball, the neuromuscular mechanism, the visual
pathways, and the corresponding visual pathways and areas in the occipital cortex, do not develop
normally, nor fully function[8]. The “Critical period”, also referred by others as the “sensitive period”, is
the period of visual development in which experience plays a major role. With binocular insult to the
visual pathways (bilateral congenital cataracts), the critical time period before which the infant vision may
not develop normally may be as early as within the first 3 months of life, and if the media and optical
pathways are not cleared, an infant may not attain a normal vision. With severe form of deprivation (such
as a child with unilateral congenital cataract), the window of opportunity before vision is affected may be
as short as 6 weeks after birth. The explanation is that less cortical cells develop as a result of less

stimulus to that eye and more stimulus to the opposite eye.
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Figure 1 and 2 shows the visual cortex pathways and its layers respectively (adopted from Day|[8]).
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Figure 1. The visual pathways

Layers of the cerebral cortex
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Figure 2: Layers of the visual cortex

As can be seen from Figure 2, the visual cortex has 6 layers and is highly complex to be able to process

information from the eyes.

At birth, a new born neonate does not turn his/her head to a diffuse light, or look at mother’s face, nor
respond to smiles, fix eyes, or follow any interesting object because the visual system is still immature. In
the presence of adequate exposure that stimulates the visual pathways ,a child will normally start turning

their eyes to a diffuse light by 6 weeks[11].
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The period of sensitivity between soon after birth and 6 weeks is very important for the formation of
receptive fields and other indices of visual processing and these may be disrupted in a child if maximum

visual input is not available. Figure 3 shows visual acuity plotted against age in months.
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Figure 3: Plot Graph of Visual acuity versus age (first 36 months)
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Infant acuity improves rapidly over the first 6 months to approximately 3 years and on average most
children’s visual acuity reaches adult levels at around 7-8 years. In the developing visual system it is
thought that patterned visual stimuli are responsible for guiding the maintenance and final refinement of
all the complex neuronal connections that end up within the visual cortex[8].It is therefore obvious that
any disruptions to the visual stimuli in a child early in life can prevent normal visual function. All children
find it hard to fix /align their eyes immediately after birth, and transient esotropia (eye deviating inwards)
and exotropia (eye deviating outwards) occur commonly, being present in up to 50% of all new-
borns[12]. This irregular fixation and alignment usually continue for up to 2 months after birth, but after
that the eyes should normally be aligned on targets of interest[11], except where there is prolonged
pathology that hinders the normal alignment of the eyes.

1.2.1 Visual assessment in children

Visual assessment in children can be complex and needs special expertise and patience. Behavioural
clues can give an indication of the child’s visual acuity; for example, a child that is not reacting to a bright
object shown to them can be a result of the child not being able to see. The state of immaturity of the
visual system at birth makes it impossible to do a proper visual assessment in newly born neonates. At
two months of age a normal seeing child should be able to follow object and smile at attractive objects;
by four months of age a child can see and reach out to objects; by six months a child who is crawling

can pick an object at a distance and play with it, and finally by one year a child can point to, walk and lift
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an object they desire. In the absence of any motor pathology, a child who fails to do such things needs
to have a visual assessment.

Visual assessment involves measuring visual acuity, binocular single vision, colour vision, contrast
sensitivity and visual fields. However, distance visual acuity alone is frequently used to measure visual

function in clinical practice and epidemiological research[13, 14].

1.2.1.1. Visual acuity

Two types of visual acuity have been reported: recognition acuity-where details in smallest letters,
numbers or shapes can be recognised and resolution acuity- where the smallest distance between two
objects can be resolved[15]. Visual acuity can be measured by using psychophysical tests and
electrophysiological tests[8].

a) Psychophysical tests

Psychophysical tests are often referred as behavioural methods as they require some responses from
the child.

Forced choice preferential looking (FPL) is a technique that uses a child’s motor response to interpret
his/her capability to see. As described by Day [8], a target with gratings (Teller cards, Figure 4 & 5) or a
vanishing optotype target (Cardiff acuity cards, Figure 6) of different sizes is exposed to the child and
observations are done to determine which grating/optotype the child can see and resolution visual acuity

is calculated.

Figure 4: Teller acuity cards
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Figure 5: Testing using Teller acuity card

Here the child preferring to look to the left-hand side of the card.

-
[OOO Dj

Figure 6: Cardiff cards

The technique is based on the observations of the child’s head and eye movements in response to the
stimulus. In clinical settings, the threshold is often taken as to when the child makes a definite look at the
object. Using this technique it has been shown that by one year of age a child is able resolve 6/30
equivalent gratings while by 3 years a child is able to almost resolve 6/6 equivalent gratings[15]. A
weakness of this method is that it relies on the child’s movement, and therefore any motor abnormality in
the child may affect the final visual acuity. It should be noted that FPL gratings are measured in cycles
per degree and equivalence can be obtained with visual acuity obtained with Snellen charts [8]. Forced
choice preferential looking (FPL) can be used for children from neonates up to 3 years of age.
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Examples of recognition visual acuity include Kay pictures (Figure 7), LEA symbols (Figure 8), and
Cambridge crowding cards (Figure 9) [8]. It is thought that grating visual acuity matures earlier than

Ol
. B[&]

recognition visual acuity.

pictures

Figure 7: Kay pictures

Figure 8: Lea Charts
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Figure 9: Cambridge crowding charts

Other psychophysical tests used for older children 3 years and above include traditional Snellen Chart,
illiterate E charts, Landolt C, optotypes (Sheridan —Gardner, Lea charts), and Cardiff charts. These are

shown in figures 10 and 11[8].
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Figure 10: Sheridan Gardner test
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Figure 11: Landolt C, llliterate E and Snellen charts

In older children, the standardized method involves each eye being tested separately using a LogMAR
(logarithm of minimal angle of resolution) visual acuity chart (Figure 12) [16].
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Figure 12: LogMAR Snellen chart

The LogMAR scale converts the geometric sequence of a traditional Snellen chart to a linear scale and
in measuring visual acuity loss positive log values between 0 & 1 indicate vision loss, while negative log

values between 0 & 1 denote normal or better visual acuity[16].
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b) Electro-physiological tests

These tests are often referred to as objective tests as they are not dependent on the child’s motor
responses (eye movements). Visual evolved potential (VEP) waveforms are extracted from the electro-
encephalogram (EEG), using VEP electrodes placed on the occipital scalp overlying the calcarine
fissure, the closest location to primary visual cortex. These are used to measure visual acuity through
the VEP response amplitude obtained at each frequency, for a wide range of spatial frequencies. Each
individual amplitude is in turn plotted against its spatial frequency, and then a regression line of best fit is
drawn and extrapolated to a point to where the response would be zero, which corresponds to the visual
acuity. In this case, the visual evoked responses (VER) resulting from rapid changes in grating sizes
produce VEP.

Using this technique, it has been shown that visual acuity development in a child is rapid from birth and
that by 12 months a child is able to resolve 6/6 gratings (much earlier than estimates obtained from
behavioural techniques). In older children with pathology, VEP findings do not correlate as closely with
Snellen or other psychological methods.

1.2.1.2. Binocular single vision

Development of binocular single vision involves development of both stereopsis and fusion. While as
stereopsis refers to the ability to perceive depth resulting from two slightly disparate images
simultaneously presented to the two eyes, fusion refers to the ability of the visual system to combine
non-identical but similar images from the two eyes into one image. Binocular single vision is only
possible in the presence of binocular foveal fixation occurring as a result of ocular alignment. There have
been debates as to when stereoscopic vision develops in a child [17], but preferential looking studies
suggest that in the presence of normal visual stimulating mechanisms the earliest evidence of
stereoscopic vision which involves depth discrimination occurs at approximately 3 months which quickly
becomes refined, such that by 5 months of age the infant should be able to correctly discriminate objects
which have at least 1 arc minute of disparity[17]. Thereafter stereoscopic visual acuity should continue to
improve gradually during the first few years of life and possibly reach nearly adult levels by age of 6
years[8].There is evidence that there can be complete recovery of binocular single vision in strasbimic
eyes if they are aligned by as early as 2 years of age[8].The continuous absence of proper alignment of
the eyes in the first years of life leads to amblyopia (see section on amblyopia) with the possibility of

permanent loss of vision.
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1.2.1.3. Colour vision

In a normal developing child, the ability to match colours is usually reached by two years of age.

Pathologies leading to defective colour vision can be congenital or acquired[8]

1.2.1.4. Visual fields

Assessing a child’s visual field depends on several factors ;the distance at which a target is presented,
how interesting the target might be and whether the target is fixed or not[18].It appears that the ability to
switch attention in a controlled manner between objects occurs between two and four months, and
binocular visual field develops slowly up to the age of 12 months. A simple way of assessing visual fields
in children involves confrontation techniques-when an examiner directly faces the child and then
introduces an object from far peripheral to assess the child’s visual field. This test alone is adequate to
assess significant visual field defects such as hemianopia. However other conventional visual fields tests
need to be done for minor defects but these are rarely done in children as the process is often complex
and requires sophisticated equipment not often comprehensible by children.

1.2.2 Visual deprivation and amblyopia

According to Von Noorden [19, 20] , amblyopia is defined as “a loss of spatial resolution (visual acuity)
without overt retinal pathology”. This definition implies that poor vision is present in an otherwise
physically normal looking eye- commonly referred to as “lazy eyes.” Long standing amblyopia may be
associated with changes in the visual cortex and neuronal losses disturbing the normal neuronal
connections and visual processing mechanisms in a child; these may not be fully reversible in later life
even with maximum occlusion or penalization therapy, the two common forms of treatment for
amblyopia. There are three major forms of amblyopia: i) strasbimic amblyopia, ii) anisometropic and iii)

deprivation amblyopia [8, 19, 20], which are described in detail below:

i. Strasbimic amblyopia

Strasbimic amblyopia results when the child’s eyes are misaligned. Differences between the eyes in
focusing the image (anisometropia) or in magnifying the image (aniseikonia), and/or partial occlusion of
the image in one eye may lead to a preference for the better eye, such that the other eye develops a
strasbimic misalignment that eventually leads to amblyopia[8]. Even though the retinal images may be
independently clear in each eye, one eye may be used for fixation more than the other with a resulting

amblyopia in the less dominant eye. However, if each eye is used equally for a given portion of the time
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(child uses each eye alternatively), the resulting condition is usually an alternating esotropia, which is
unlikely to lead to amblyopia. Ocular misalignment at or immediately after birth can give rise to

strasbimic amblyopia early in infants as young as 4 or 5 months of age[21].

ii. Anisometropic amblyopia

This occurs when differences in refractive error between the two eyes results in the weaker eye
developing poor vision. In cases of hypemetropia even a small difference of 1 dioptres between the eyes
is adequate to cause amblyopia while for myopia the difference between the eyes has to be much larger
(at least -3.0Ds). Astigmatism also predisposes the eye more to amblyopia, with as little as 0.5DC

difference between the two eyes causing amblyopia [8].

iii. Deprivation amblyopia

For deprivation amblyopia to occur the image in one eye or both eyes has to be unclear during the early
critical period of life[8], which falls between 6 weeks and 3 months of life after birth, depending on
whether the pathology is in visual and cortical axes of one or both eyes . Such amblyopia may be
caused by uncorrected refractive error (astigmatism, aphakia), interference with the optical pathways
(due to corneal scar, congenital cataract), or from glare that results in degradation of the retinal images
(such as in cases of aniridia). The resulting visual consequences depend not only on the severity of
deprivation, but also on the degree of difference of deprivation between the two eyes, age at onset of the
deprivation, and duration before treatment is initiated. Accelerated pathologies causing defects in retinal
imagery immediately from birth (e.g. dense cataract) may affect the development of the visual system so
strongly such that removal of the cataract later in life, followed by optical correction and occlusion
amblyopia therapy, may not be sufficient to achieve acceptable levels of visual acuity for the child to
function normally. The difference in the two eyes in image clarity is an important factor in determining the
extent of amblyopia. However, if blur is not too severe or there is no major difference in blur between the
two eyes, the visual acuity may markedly improve once the obstacle has been removed and proper
optical correction has been initiated, followed by intensive amblyopia therapy. The danger and challenge
comes when only one eye is involved and a long period has elapsed before therapy as the resulting
visual deprivation in the affected eye leads to profound and often not completely reversible amblyopia. It
is now known that the success of treatment for severe unilateral amblyopia decreases with the late age
of onset of pathology (usually after 5-6 years), even though it is still not uncommon to see unilateral
traumatic cataract sustained after the age of 8 years still developing dense amblyopia, if not properly

corrected within the first few weeks on diagnosis [22].The serious consequence that may occur in an
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untreated child and the importance of early diagnosis and treatment of visual problems in children is
discussed in section 1.4.4 (control of blindness in children).

It should be noted that because delayed treatment can have long standing consequences, proactive
case finding is needed. In order for this to be done, programmes that ensure that adequate staff are
trained at all levels of the health system need to be put in place so that children with amblyogenic factors
(e.g. strabismus, cataract, uncorrected refractive errors, ptosis, corneal ulcers) are detected early and
promptly referred for management. It therefore does not come as a surprise that the VISION2020

initiative has prioritized blindness in children[23].

1.3 Global blindness and VISION 2020

VISION2020

The World Health Organization (WHO) reported in 1995 that globally there were 45 million blind people
and if no concentrated efforts were done to reverse the trends in blindness, the figure would rise to 76
million by the year 2020[3]. An additional three times the number of blind persons were estimated to
have visual impairment. This realization led to the launch of the “Global Initiative for the Elimination of
avoidable Blindness” in 1999 popularly known as the “VISION2020: Right to Sight”. VISION 2020: The
Right to Sight is the global initiative of the International Agency for the Prevention of Blindness (IAPB)
with its partner (WHO). Members of IAPB include international non-governmental organizations (NGOS),
professional bodies, national non-governmental associations, academic institutions and the corporate
sector [3, 24].

VISION2020 components include three pillars: major blinding eye disease control, human resource
development at all levels (clinical and managerial), and infrastructure development; all these backed up
by advocacy and community participation[3]. Global estimates from 2004 indicating that there were 37
million blind persons and 124 million with low vision[4, 5], suggested that there had been a decline in
blindness probably resulting from an increase in VISION2020 activities[25, 26]. Both the 1995 and 2004
estimates of blindness did not include refractive errors as a cause of blindness[27], but it is now
recognized that refractive errors globally contribute another 8 million blind persons and 145 person with
visual impairment[5]. Therefore the new figures indicate that globally there are a total of 314 persons with
visual impairment (45 million blind, 269 million with visual impairment) [5]. A total of 1.26 million children

are blind, with almost a third living in sub-Saharan Africa[28].

Priority diseases for VISION 2020 as set in the first phase (1999) included cataract, trachoma,

onchocerciasis, refractive errors and blindness in children, either because these diseases contribute a
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larger burden, or these were either preventable or treatable, and they had demonstrable cost effective

interventions.

1.4 Blindness in children

1.4.1 Definition
The World Health Organisation (WHO) defines a child as someone who has not yet attained their 16th

birthday, and blindness in children refers to all conditions/diseases that cause the child to have a
presenting visual acuity of <3/60, or a constricted visual field of <10° from the central of fixation, in the

better eye. The other categories of visual impairment in children are as indicated in table 1.

Why is blindness in children a priority for Vision 20207?

The prioritizing of blindness in children in the VISION2020 initiative is the result of a number of factors.
“Blind years” is one factor that is important in determining the burden of eye disease. “Blind years” refers
to the average number of years that someone who has become blind will remain alive with that eye
disease. Based on life expectancy, it is said that on average, a person who is blind from age related
cataract will live for approximately 5 years before dying, while a child who becomes blind at 5 years may
live for 50 years [29]. In terms of disease burden, the burden of one blind child who lives blind for 50
years (50 blind years) is equivalent to 10 blind adults who live for 5 years each (50 blind years).

Blindness in children has more than half the number of ‘blind years’ attributable to cataract in adults[29].

The causes of blindness in children are different from adults, implying that different strategies are
needed for control. Moreover, children’s eyes are not a replica of small adult eyes and they respond
differently to treatment, and need specific expertise, training and equipment. As already discussed,

delays in management can lead to long lasting, irreversible amblyopia.

Consequences of blindness on the family and community

As most of a child’s early learning comes through vision, early onset of blindness and visual impairment
can have negative impacts on the overall development of a child. If there is no intensive help for visually
handicapped children from the earliest months of life, they are prone to delays in different areas of
developmental which include social adaptation, sensory-motor understanding, environmental
understanding, verbal comprehension and expression of language [30-33] . The impact of blindness and
visual impairment among the family and community has not been well studied especially in developing
countries. However, some of the negative social impacts of child disability on the family have been

documented [34, 35], and those reported include increased stress and depression among affected family
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members, which can lead to increased possibility of parents divorcing or living apart, and also of not
going out to work. Some positive impacts of child disability on the family have also been suggested and
these include bringing of different extended family members together resulting in increased family
interactions, and a greater awareness of their inner strengths[34].

A high proportion of visually impaired children in industrialized countries have chronic untreatable
conditions which causes severe visual impairment and blindness with associated motor, sensory or
cognitive impairments that are not amenable to simple ophthalmic treatment and procedures but require
long term visual rehabilitation, educational support and/or developmental interventions[36]. Interventions
for such children are usually very expensive, time consuming and need family support and multiple
referral networks. In contrast, a high proportion of children in developing countries suffer from avoidable
conditions (preventable or treatable) resulting usually from short-term illnesses (cornea ulcer, vitamin A
deficiency), which have well known available treatment modalities, are usually non-complicated, non-
expensive and often need public health community interventions. It is therefore important to have a clear
understanding of the magnitude and causes of blindness and visual impairment in children from different
regions and different social economic status to guide policy in planning resources for appropriate, area

specific interventions.

1.4.2 The challenges of rare diseases epidemioloqgy

Since blindness in children is a rare condition, obtaining reliable epidemiological data on prevalence,
incidence and causes can be very difficult. The challenges faced also apply to all other rare diseases.
There are a number of reasons why it may be difficult to obtain reliable data about blindness in children
[13], viz:

1. Measuring visual function in children, particularly those under the age of 5 and those with additional
disabilities, can be very difficult and time consuming. The late maturation of vision may mask
disorders that may be present from birth posing further challenges.

2. Very large sample sizes are required to determine the prevalence of rare diseases through population
based cross sectional surveys. Such studies are rarely done as they are difficult and expensive to
undertake.

3. The different definitions and research tools used by researchers to classify causes of blindness and
visual impairment in children from different areas makes it hard to find comparable studies. In studies
that address causes of blindness in children, it is noted that researchers frequently use different cut
off categories of visual acuity (some use <6/60 and below as blindness in children, while other use
<3/60 and below). Regarding how visual acuity is measured, different researchers use different acuity
charts (Snellen charts, LogMAR, Lea charts), and some researchers may use two different charts
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based on the age of the children in the study. Some researchers prefer to use the best corrected
visual acuity while others use the presenting visual acuity. Such differences make it hard to identify
comparable studies.

4. Studies on outcomes e.g. following cataract surgery in adults are usually conducted over a relatively
short period. However, important outcomes in children can only be reliably determined through long-
term follow up, which is difficult to achieve in studies of children.

5. Lack of agreement among researchers and ethical research governing bodies as to who should or
should not give consent (children, their parents or both) when children participate in research may

discourage some researchers from undertaking studies involving children.

The available data on the magnitude and causes are, therefore, limited and this should be taken into
account when interpreting any research findings on prevalence, incidence and causes of blindness in

children.

1.4.3 Magnitude, prevalence, distribution and causes of blindness in
children

Prevalence and sources of data

Population based surveys (either specifically designed to assess visual loss in children or designed for

other purposes)

Population based cross sectional surveys are the gold standard method for estimating prevalence
because of the statistical processes involved in calculating sample sizes and systemic sampling that is
involved in selecting the sample for examination. They can be used to estimate the prevalence of
blindness, visual impairment and low vision and also can give a good measure of the causes if the
sample size is large enough[13]. However, because blindness in children is rare (see section on rare
disease epidemiology), very large sample sizes (30,000 plus) are needed to give precise estimates and
an even larger sample size (60,000) is needed for determining rare causes. Population based surveys
are technically difficult to undertake: they are very time consuming and expensive; they require
meticulous enumeration and are likely to have low response rates in children (children may be away at a
school or play; are unlikely to cooperate; and parents of disabled children may not acknowledge that they
have a disabled child). If the characteristics and causes of blindness in the children examined are

different from those absent, this will lead to bias in prevalence and causes.

Khumbo Kalua PhD Thesis pg.33



The clinical teams involved must not only be highly skilled to be able to measure visual acuity in children
in field settings, but also require the right equipment. These complexities mean that only a few population

based surveys have been undertaken over the last 20 years [37-46].

Some of the earlier population based studies, which were not designed to estimate prevalence but for
assessing the status of vitamin A deficiency in children, have provided some data on prevalence and
causes of blindness in children[47]. However, these studies are prone to selection bias and are likely to
miss children whose causes are not obvious and they may also give an imprecise estimate as the
sample size was not determined for visual impairment. Sub-Saharan Africa has only reported 3
population based surveys over the last 30 years [39, 47, 48]. The earliest study was undertaken in the
Lower Shire Valley in Malawi in 1986[47] with the aim of estimating the prevalence of vitamin A
deficiency (xerophthalmia) and deliberately targeted very remote, poor areas. The prevalence of
blindness was 1.1/1,000 children, but this is likely to have been an overestimate as xerophthalmia and
blindness are associated with extreme poverty[49]. The second study, conducted in Ethiopia[39], was a
national household survey of adults and children undertaken to estimate the prevalence of trachoma in
children aged 1-9 years, and determine the prevalence of blindness at regional and national levels. The
primary focus in children was the prevalence of trachoma and vitamin A deficiency. The sample size for
the study was 25,777, with children aged between 1-9 years contributing approximately 30% of the
sample. Since this was a national survey, the sample size for children (approximately 8,000) may not
have been adequate to confidently generalize results to the entire population[13]. However, the study
produced important results as regards to blindness in children in Ethiopia. A brief description of the study
is as follows: Households were selected through probability proportional to size (PPS) i.e. larger
communities contribute more households than smaller ones. Basic eye examination by a nurse included
a torch examination of the anterior segment of the eye to assess vitamin A deficiency and presence of
trachoma, and visual acuity for children aged 5 and above. Parents were asked about night blindness in
their children. In cases with suspected pathology an ophthalmologist did the funduscopy and ascertained
the causes of visual acuity loss. However, the standardized WHO form for recording causes (anatomical
and aetiological) in children was not used. The prevalence of blindness in children aged less than 16
years was reported to be 1/1000, but the 95% confidence interval and the causes of blindness in

children were not reported.
A recent study was conducted in Sudan [48] in a refugee camp comprising of 29,048 children in 5 camps

of internally displaced people in Khartoum, and thoroughly examined 916 children aged less than 16

years.
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The prevalence of blindness in the camp was 1.4 per 1,000 children and the leading cause of blindness
was cornea blindness, secondary to vitamin A deficiency (40%), followed by amblyopia (32.5%). Data on
prevalence and causes in camps are likely to vary from children from the rest of the country, depending
on the level of NGO support in regard to nutrition supplements in children. Data collected from
community based rehabilitation (CBR) programmes that deal with children with disability can be used to
estimate the prevalence and causes of blindness and visual impairment. Many shortfalls are associated
with using such data as the community workers are not usually equipped with the right skills to identify

blind and visual impaired children and are likely to miss children.

Other sources of data such as “piggy backing” into other surveys (RAAB, census data, questionnaires,
health management information systems) can provide useful information but are prone to selection bias
and, information and observer bias. Studies using data from health facilities need well organized health
systems to capture reliable data. Setting up such systems is still generally a challenge and rarely
properly done in many parts of Africa, mainly due to lack of human resource and technology to
implement an effective Health Management Information System(HMIS) and analyse such data.

The key informant method

The key informant method[50] has recently been used to determine the prevalence and causes of
blindness and visual impairment initially in Bangladesh and subsequently in other countries in Asia (i.e.
Iran) and Africa (i.e. Ghana, Malawi) [51-54]. Key informants have been used after successful training as
an alternative to population based surveys to identify conditions such as mental health[55], AIDS[56] and
epilepsy in children[57]. According to Muhit [58], Key informants (Kls) are “local volunteers who live
and/or work in their communities and through their vocation have a social role and are likely to know the
local context, the people and the conditions in their community”. The KI method has been shown to be a
relatively quick and effective method of identifying blind children in the community[58]. The method
involves several stages; firstly, identifying the clusters and contacting the community, with mapping of
social networks; followed up by selection of local volunteers (Key Informants) who are trained for a day in
how to find blind children. They are given two weeks after training to find children who have visual
problems in their community using community networks (going door to door, church announcements,
village announcements and other means of communication). An eye clinic is set up in the community on
agreed dates when all the children identified have their visual acuity measured, are examined by

ophthalmic personnel and referred, if necessary. The whole process takes about 6 weeks. Using this
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method over 10,000 blind children have been identified in Bangladesh [50, 54]. Traditional healers, who
could become key informants, have been trained in primary eye care with limited success[59]. The
challenge of using key informants in estimating prevalence is that the population denominator is usually
an estimate and assumes that Kls have covered the entire area, but it is very likely that not all cases in

the catchment area are ascertained; the result is a minimal estimate of the prevalence.

Mixed methods approaches

This method uses already available in-country sources of data (such as routine hospital records) and
collects data using new methods which may include population based studies and data from blind
schools (where blind children are sent for education). The method is recommended because it
eliminates bias obtained from using individual sources such as blind schools’ surveys or population
based surveys alone. It is known that with inclusion education being promoted; only children with severe
visual problems are likely to remain in the blind school/annexes while children with moderate visual
impairment join the mainstream schools. Studying children in the blind schools/annexes alone may not
therefore give an accurate picture of the entire country. On the other hand, trying to conduct population
based surveys everywhere maybe very expensive and impractical. Where there is some locally available
data (from blind schools, eye hospitals, screening programs), this can be collected and compared with
data from a population based survey in another area of the country. Limburg et al [60] used a mixed
method approach in Vietham by comparing a population based survey to results from examining children
from blind schools. They found out that in the population based study, children were blind from all
causes, with uncorrected refractive errors dominating, while in the blind schools, they found that cornea
and retinal were the main causes. Cama et.al [61] in a study of childhood visual impairment in Fiji also
used a mixed method approach (blind schools, key informants, CBR and eye clinic registers), and found

out that only using one source could have underestimated or overestimated their findings on causes.

Prevalence and under-five mortality rate

A linear relationship is likely to exist between prevalence of blindness in children and under-five mortality
rates[13, 28]( i.e. the higher the under-five mortality rate, the higher the prevalence of blindness ), hence

under-five mortality rates have been used as a proxy indicator (Figure 13 ) and table 2.
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Figure 13: Relationship between blindness prevalence (/1,000) and under 5 mortality rate (USMR)
*From Gilbert & Rahi, with permission [13].

Note: Linear regression line excludes data points from the two studies with unexpectedly low prevalence estimates: in Mongolia

(M) and Tanzania (T).

Table 2 summarizes shows how U5MR can be used as a proxy indicator for prevalence of blindness.

Table 2: Under-five mortality rates as a proxy indicator of and prevalence of blindness.

Estimated prevalence of
Under-five mortality rates | blindness per 1,000 children*
0-19 0.3
20-39 0.4
40-59 0.5
60-79 0.6
80-99 0.7
100-119 0.8
120-139 0.9
140-159 1.0
160-179 1.1
180-199 1.2
200-219 1.3
220-239 14
240+ 15

*copyright from Chandna & Gilbert[28], with permission
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As can be seen from table 2, the prevalence of blindness increases with higher under-five mortality
rates. Prevalence of blindness is therefore likely to be highest in sub-Saharan Africa where under-five
mortality rates are still high. Even though under-five mortality rates have only recently been used as a
proxy to indicate which communities of children are at risk of vitamin A deficiency diseases as a public
health problem[62], the relationship between the prevalence of blindness and USMR was suggested
several years ago[13]. The prevalence of blindness in children ranges from around 0.3/1,000 children in
the developed world to 1.5/1,000 in the poorest countries [23, 28] (as shown in table 2). A 2010 report by
UNICEF [63], and another study at the same time by Rajaratnam et al; [64], in which a systematic
analysis of progress towards Millennium Development Goal 4 was conducted for Neonatal, postnatal,
childhood, and under-5 mortality for 187 countries (1970-2010), suggested that USMRs (neonatal, post-
neonatal, and childhood mortality) were on the decline, but that Sub Saharan African countries (SSA)
remained to have the highest rates, with 49.6% of all deaths in children younger than 5 years occurring in
sub-Saharan Africa. It is likely that the higher prevalence of blindness in poorer countries and the
correlation with high USMRs reflects not only an environmental exposure to diseases which not only
cause blindness in children, but which are also causes of child mortality, such as Vitamin A deficiency
disorders (VADD), measles, and meningitis.

Vitamin A deficiency disorders as a cause of morbidity and mortality in children

Information from observational studies in the early and mid-1980s suggested that xerophthalmia (the eye
signs of vitamin A deficiency) was a major cause of blindness in children [23, 65-67] and that children
with xerophthalmia had higher mortality rates than those from the same community without the eye signs
[67, 68]. The link between vitamin A deficiency and morbidity/mortality in children[69] has been
documented through 14 clinical trials(10 larger trials, 4 smaller) conducted between 1986 and 2008 [68,
70-81] and these are shown in Table 3. Initially the trials only included children aged 6-72 months, but
later trials have included neonates and women of child bearing age.

The first clinical trial of Vitamin A was conducted in 1986 in Sumatra, Indonesia by Sommer and the
Aceh group [70] and investigated the impact of vitamin A supplementation on childhood mortality in a
rural area. Participants (preschool children) were randomized to receive a high dose vitamin A
supplement or placebo for 1 year. Mortality in the control group was higher than among those who were
supplemented. The study was the first clinical trial to demonstrate vitamin A supplementation was
associated with decreased mortality (by as much as 34%). A further placebo controlled randomized
clinical trial of weekly high dose vitamin A to preschool age children in Southern India by Rahmathullah
et.al (1990) found that the risk of death in the supplemented group was reduced by 54%. A summary of
the findings of clinical trials on vitamin A supplementation and the effects on childhood morbidity and /or

mortality is shown in Table 3.
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Table 3: Summary of clinical trials of vitamin A supplementation and child mortality/morbidity studies

Study author, year and Study Total Impact of vitamin A supplementation
place group Number
1 Sommer 1986; Indonesia Preschool 25,939 | Decreased mortality by 34%
children
2 Rahmathullah 1990; India | Preschool 15,419 | Decreased mortality by 54%
children
3 Vijayaraghavan 1990; Preschool 15,775 | Contradictory: Respiratory infection rates
India children high in children with VAD.
No effect on mortality
4 West 1991; Nepal Preschool 28,630 | Decreased mortality by 30%
children
5 Daulaire 1992; Nepal Preschool 30,000 | Decreased mortality by 26%
children
6 Herrera 1992; Sudan Preschool 28,753 | No effect on mortality
children
7 Ross 1993; Ghana Preschool 21,906 | Decreased mortality by 20%
(2 studies) and school
children
8 Stansfield 1993; Haiti Preschool 11,124 | Increased morbidity (through diarrhea
and school and respiratory infections)
children
9 Agarwal 1995; India Preschool 17,861 | Decreased mortality by 16.9%
10 Pant1996.Nepal Preschool 40,000 | Decreased mortality by 2 years (RR
0.57)
Other small clinical trials
on morbidity
11 Barreto 1994; Brazil Preschool 1,240 Fewer diarrhoea episodes
12 Venkatarao1996; India Infants 471 No effect on child morbidity
13 Donnen 1998; DR Congo Infants 900 Low doses associated with reduced
morbidity
High doses —no effect
14 Chowdhury 2002; India infants 1,520 Reduced incidence of diarrhoea and
measles

Impact on vitamin A supplementation in different age groups

The majority of the clinical trials demonstrated that high dose vitamin A supplementation given to
preschool age children has a positive impact on mortality with only two trials above (3 and 6) not finding
any effect. Studies 8 and 11 to 14 also investigated morbidity. Study 8 found an increase in morbidity as

a result of vitamin A supplementation, while the rest found a reduction in morbidity.
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Several systematic reviews of the effect of vitamin A supplementation on childhood mortality and
morbidity have been conducted between 1993 and 2011 (Fawzi 1993; Glasziou 1993; Gogia 2009 and
Imdad 2011). The reviews by Fawzi et.al[82] and by Glasziou et.al [83] concluded that vitamin A
supplementation was associated with a significant reduction in childhood mortality when given at
periodic levels in the community. However, recently Gogia et.al [84] in a systematic review and meta-
analysis of neonatal vitamin A supplementation on infant mortality and morbidity concluded that there
was no evidence of reduced risk of morbidity and mortality to justify the supplementation of vitamin A to
neonates. A systematic review by Imdad et.al[85] on vitamin A supplementation in children aged 6

months to 5 years concluded that it reduces child mortality from all causes by approximately 24%.

Incidence

Sources of incidence data

Obtaining incidence data for a rare disease such as blindness in children is even more challenging
because individual eye diseases are uncommon[13]. Hence only a few sources of data (blindness
registers, active surveillance and disease specific anomaly registers) are available, mostly from countries
with well-organized health systems. The data obtained through these collection methods can be a
reliable tool for comparing changes in incidence and causes of visual impairment over time. Incidence
data on severe visual impairment and blindness has been obtained through the British Ophthalmology
Surveillance Unit (BOSU) in UK[36] and from registers in Israel[86], Kuwait[87], Greenland[88] and one
region of the UK[89]. Studies in the UK reported an incidence of blindness of 4 per 10,000 children per
year and a cumulative incidence by 16 years of 5.9 blind children per 10,000 children per year while
studies from other countries reported incidences between 0.5-0.8 per 10,000 children per year. The
studies differed in the age range of children studied and also the data collection methods so it is not

possible to compare their findings.

How many children are blind?

Previously reported data in 1990 and 1999 indicated that there were 1.5 and 1.4 million blind children
respectively[4, 90]. The latest data[28] estimates that there are 1.26 million blind children; this represents
a 10% reduction over the 11 years since the 1999 estimate. Table 4 shows how the number of estimated
blind children has changed from 1990 to 2010 and table 5 shows the changes that have taken place
between 1999 and 2010[25].
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Table 4: Estimated number of blind children

Number of blind Year Source Total child

children (millions)* population
(millions)

1.26 2010 Chandna & Gilbert[28] 1880

1.4 1999 Vision 2020 1773.6

15 1990 WHO 1455

Table 5: Changes in number of blind children between 1999 & 2010

2010 % change between 1999 &
1999 estimate 2010
Child pop | Blind Child pop | Blind In child In estimates of

(millions) children | (millions) | children population | blind children

Lower in 2010 than 1999:

China 340 210,000 | 340 116,000 0.0% -44.8%
Other Asia and Islands 260 220,000 | 266 136,000 -2.3% -38.2%
EME + FSE 248 90,000 244 70,000 -1.6% -22.2%
Latin America & Caribbean | 170 100,000 | 170 71,000 0.0% -29.0%

Not much change:

Middle East Crescent 240 190,000 | 241 168,000 0.4% -11.6%
India 350 270,000 | 345 280,000 -1.4% 3.7%
Higher in 2010 than 1999:

Sub-Saharan Africa 260 320,000 | 274 419,000 5.4% 30.9%
TOTAL: 1,880 1,260,000 | 0.6% -10.0%

* From Gilbert, with permission [13]

Estimates in 1999 and 2010 were based on the association between USMR and the prevalence of blindness in children

As can be seen from table 5, Sub-Saharan Africa is the only region where the estimated number of blind
children has increased between 1999 and 2010.This can partly be attributed to: 1) better research
methods of estimating the number of blind children in SSA, especially adding epidemiological data from

various sources, which were not there before and, 2) a significant child population increase in the region.

The number of blind children has been calculated excluding children blind from refractive errors. This is

because even though there have been several surveys of refractive errors in children in specific areas of
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the world [91-98] there are inconsistencies in definitions and categorisation of visual impairment and
blindness that make it difficult to estimate the number of children who are blind from uncorrected
refractive errors. The World Health Organisation reported in 2014 that there was a total of 19 million
children who are visually impaired, and among which 12 million were visually impaired due to

uncorrected refractive error (http://www.who.int/mediacentre/factsheets/fs282/en/).

Causes of blindness

Sources of data

In contrast to limited prevalence and incidence sources of data, the sources of data for causes of
blindness and visual impairment in children are many and include: population based cross sectional
surveys, multiple methods, community based rehabilitation (CBR) programmes, key informant method,
registers, low vision clinics, hospital records and studies of children in annexes and schools for the blind,
and other special education institutions [13]. Population based surveys, the key informant method and
CBR can be used to reliably establish causes where a large population sample (>60,000) has been
chosen [13]. The other methods are however prone to many forms of bias (information, observer and
selection bias). For registers and hospital records, the use of different personnel to examine and record
causes is likely to lead to observer bias. Many children may not be registered or not seen at the hospital
leading to selection bias.

Though blind school studies and other special education institutions are relatively easy to do (large
number of children gathered at one place) and less expensive compared to other methods, they also are
likely to have selection bias on the causes due to the non-random sampling methodology (children in
school not representing blind children in the population) and other reasons stated below:
¢ Most of the developing countries have few schools which are located in urban areas hence only a
few children from such areas may attend as parents who are rural are often reluctant to send a
blind child far away.
¢ Even though parents may notice that they have a blind child and wish to send the child to school,
as long as the child is less than 5 years, they are unlikely to be admitted as most special schools
in developing countries only take children who are aged 5 and over. If the cause of blindness in
children less than 5 years is likely also to cause mortality (such as meningitis) and children die
before starting school, then the blind schools will underreport such causes.
e Blind schools are also unlikely to take children who have multiple disabilities such as cerebral
palsy hence causes of blindness, which are also causes of other disabilities are likely to be

underreported.
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Even though the key informant method has been used in Bangladesh[50, 54] Ghana[53], Malawi[99] and
Iran[52] to establish causes of blindness in children; the proportion of children identified that do not report
for eye examinations are likely to lead to bias in causes if the causes among those who attend are

different from the causes among those who do not attend.

Classification and causes of blindness in children

Causes of blindness in children can be classified using the WHO classification system [100] which
classifies causes according to 2 categories:
1. Anatomical classification —determines the structures involved.

2. Etiological classification -determines the time of onset of the condition leading to blindness.

The anatomical diagnosis can be established after performing a visual acuity test and clinical
examination; while in most cases it is difficulty from history to establish the time of onset especially in
situations where antenatal, birth and postnatal records are not kept. However, establishing etiological
underlying causes can be useful for planning possible intervention preventive strategies.

Causes by aetiological classification

The factors that may cause blindness or visual impairment according to the time of onset in a child are
shown in table 6.

Table 6: Predisposing factors at each time of onset

Time of onset Possible predisposing factors

Hereditary Autosomal, X linked, mitochondrial genetic diseases

chromosomal abnormalities.

Intrauterine Congenital infections, drugs taken in pregnancy
Perinatal Birth trauma, infections

Childhood Infections, trauma

Unknown

Causes by anatomical classification

The common structures that are involved anatomically in blinding conditions are summarized in table 7.
The four main causes of reversible (preventable or treatable) blindness in children (corneal scarring,
cataract, retinopathy of prematurity, and refractive errors) are discussed in detail below.
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Table 7: Anatomical structure and possible pathologies causing blindness in children

Anatomical structure

Examples of structure pathologies

Whole globe Phthisis, microphthalmos, anophthalmos, or may be disorganized or removed

anomalies because of trauma or other causes.

Cornea Corneal scarring (from infective, non-infective and nutritional causes),
keratoconus and corneal dystrophies.

Lens Cataract surgical complications (aphakia, pseudophakia or dislocated lens,

amblyopia) and congenital ectopic lens anomalies (Marfans syndrome).

Uvea (iris, choroid
and ciliary body)

Congenital colobomas, absence of tissue (aniridia), uveitis

Retina

Retinopathy of prematurity albinism, , retinoblastoma, retinal dystrophies, ,

Optic nerve

Optic nerve atrophy, optic nerve hypoplasia, glaucoma

Refractive errors

Myopia (short sightedness), hypermetropia (long sightedness), and/or astigmatism

Brain

Cortical blindness, cerebral damage

A summary of the regional variation in the causes of blindness in children is shown in table 8.

Table 8: Regional variation on causes of blindness in children

Region Main anatomical Explanation

causes
Established market CNS Able to manage ROP as
economies such as UK, | Retina facilities well developed
Sweden, US
Middle economies such | ROP Neonatal services not well
as Brazil, India Retina developed to screen and

manage ROP

Poor economies such as | Cornea Measles and vitamin A
sub-Saharan Africa reduced but still a challenge

Note that the most important treatable cause of childhood blindness is untreated or poorly treated
cataract, which is responsible for 5-20% of all cases, and occurs in all regions [102]. As corneal
blindness is declining in many countries in Africa and Asia, cataract is becoming a relatively more
important cause of avoidable blindness[102].The WHO form for childhood blindness, the database and
coding instructions can be downloaded from ICEH website[103].
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Common causes of blindness and visual impairment

Cataract

A cataract is defined as any opacity in the lens. Congenital and acquired (developmental) cataracts are a
significant cause of vision loss in children[104] both in the developing and developed nations and
currently the commonest cause of treatable blindness in children[13, 54, 101, 105-107]. Some of the
characteristics used for classifying cataracts in children include age of onset (congenital vs.
developmental), location (unilateral versus bilateral), pattern/ presumed cause (autosomal versus
inherited) and the morphology (lamellar, cortical). Defined by age at onset, a congenital cataract is
visible in the first year of life, while developmental cataract occurs after the first year (12 months) of life.
It may be difficult in some circumstances to determine whether the cataract in a child was congenital or
developmental if the child presents at an older age of more than 1 year and there is an unreliable history
from the child’s parents. The age of onset of a cataract may give a clue but does not necessarily indicate
its cause. Congenital cataracts may be hereditary or secondary to a noxious intrauterine event such as
rubella infection. In terms of causes at presentation, roughly one third of congenital cataracts are
associated with other disease syndromes and one third are inherited, with the remaining third having
unclear causes [104, 108]. Genetically-determined systemic diseases that are associated with cataract
include galactosaemia, Lowe's syndrome, lactose intolerance, Down's syndrome, Marfans syndrome,

trisomy 13 and 18, and Turner's syndrome [108].

Hereditary cataracts

Hereditary cataracts are seen in all populations and are estimated to account for approximately 25% of
all cases of congenital cataracts. Hereditary mendelian cataracts may be inherited as autosomal
dominant (most frequent), autosomal recessive, or X-linked traits. According to recent articles by Shiels
et al [109] on genetics of hereditary cataract, the novel genes for Mendelian cataract include about
eleven loci for autosomal dominant cataract (1p, 1q, 2p, 29, 3q, 14q, 15q, 17p, 17q, 19q, and 20p)], four
loci for autosomal recessive cataract (3p, 79, 99, and 19q), and one for X-linked cataract (Xq)[109-
111].The involvement of the lens maybe in isolation, or lens opacities may be associated with other
single or multiple ocular anomalies, such as microphthalmos, aniridia, other anterior chamber
developmental and angle anomalies, or retinal degenerations. It is well known that there is a regional
variation of hereditary diseases as a cause of blindness in children[112], and that genetic diseases are
responsible for a higher proportion of visual impairment and blindness in children in countries with higher
levels of socio-economic development [112]. Many of the well-known genetically determined disorders
that cause cataract and other visually impairing/blinding conditions in children may be increased in
families and societies which have consanguineous marriages. This is particularly true and common

among Asian families who have the highest noticeable rates of consanguineous marriages. Dorairaj et.al
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in a population based study of prevalence and causes of childhood blindness in a rural population in
India found that among the parents of blind children, 83.3% of all children with cataract had parents with
consanguineous marriages and that 71.4% of all blind children (from all causes) had parents with

consanguineous marriages [37].

Bilateral congenital cataract may occur in a child from family which has a positive history of cataracts or
other blinding conditions, or may occur in a child without positive family history. Parents or other
relations may notice early that their baby does not seem to look at them and they may also notice
bilateral white pupils. By age 3 months, a baby with severe bilateral cataracts will start to develop
nystagmus on attempted fixation and/ or an associated squint as a result of visual deprivation. Bilateral
congenital cataract is now the most common cause of potentially treatable blindness in infancy. Early
surgery leads to better visual results provided that optical correction is started early and amblyopia
therapy has been initiated [113]. Chak et.al [113] traced 122 children in the United Kingdom(UK) who
had been diagnosed with congenital/infantile cataract, and had surgery over a 12 month period between
1995 &1996, and reported on their long term (at least 6 years) postoperative visual acuity. The authors
found that the median post-operative visual acuity for bilateral cataract was 6/18 while for unilateral
cataract it was 6/60. Poor compliance with amblyopia occlusion therapy was the single most important
factor that predicted poor visual outcome. Early screening of children for congenital cataract was linked
to improved post-operative visual acuity. Unfortunately delays in diagnosis and referral result in most
children with bilateral severe congenital cataracts being seen very late.in developing countries[114]. A
study in Tanzania that explored reasons for delays in presentation to hospital for congenital and
developmental cataract [115] found that the mean delay between recognition and presentation to
hospital was 34 months and that the main predictors for late presentation were long distance from the

hospital and the educational status of the mother.

Rubella

Congenital rubella syndrome is still responsible for some of cataract cases seen in some developing
countries. In one study in India [116], IgM antibodies to Rubella virus were demonstrated in 8.4% of all
children who had congenital cataract and were operated within 12 months. Viral infections in a non-
immunized pregnant mother occurring in the 3™ week of the first trimester when the eye is forming are
likely to involve the lens and lead to congenital cataract[117]. Rubella infection in the mother during first
trimester causes congenital cataract, deafness and cardiovascular malformations [118], a triad
commonly referred to as congenital rubella syndrome. Congenital rubella syndrome may also include
microphthalmos, cornea dystrophy, coloboma and iris abnormalities [118] although cataract can be an

isolated finding and maybe unilateral.
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Management for congenital cataract

Regardless of the age of child, cause and location of the cataract, most ophthalmologists agree that the
management of cataract that causes significant visual loss includes surgery followed by long term post-
operative period which includes correction of refractive error and low vision. Surgery for paediatric
cataracts should be performed by an ophthalmologist who has been trained /oriented in paediatric cases
as the approach is different from conventional adult cataract surgeries. There have, however been
debates as to whether very early surgery for congenital cataract should be avoided for risk of congenital
glaucoma [119-123], and how long one should wait in a child who presents with cataract in the early
days of life [124]. There have also been debates on what surgery should be done in a child with cataract
(lens aspiration with Intraocular Lens (IOL) implantation versus lens aspiration with aphakic correction)
[125-130]; aspiration versus lensectomy plus primary posterior capsulotomy [125, 127, 131-134], and
safety of IOL’s[135-137] and at what age IOL can be safely implanted in children [138, 139] [140].
Questions have been raised as to what procedure brings the best in terms of visual outcome, short and
long term outcomes and cost effectiveness [129, 134, 141-145]. Few properly randomized clinical trials
have been conducted comparing different methods and different outcomes [146-148]. One study in India
compared the effectiveness of surgical intervention for bilateral congenital cataract between pars plana
lensectomy to lens aspiration and primary posterior capsulotomy [149] and found no statistically
significant difference in terms of visual acuity between the two groups. However, the authors noted that
the findings from the aspiration group were significantly associated with more complications, agreeing
with observations from other studies [148, 149]. Another study on management of unilateral cataracts
compared the effect of using primary intraocular lenses versus using contact lenses for aphakia eyes

and found that visual acuity was better in eyes with IOL than those with contact lenses [150].

Other studies have compared the effect of treating stimulus deprivation amblyopia resulting from cataract
and other causes that were long standing and have eventually been operated on [151-153]. The opening
of several paediatric oriented centres equipped with paediatric teams (ophthalmologist, anaesthetists,
nurse, low vision therapists, and orthoptists) in low and middle income countries to offer better surgical
services for children with cataract in the last few years is an encouraging development; however good
quality surgery in the absence of a good postoperative care and an effective programme of follow up is

likely to lead to suboptimal long-term visual recovery outcomes.

Postoperative care and long term follow up

It is important to monitor and diagnose immediate postoperative complications that may affect the final

outcome of vision in a child (inflammation in anterior chamber, corneal oedema, bleeding, iris capture,
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IOL prolapse, vitreous prolapse, infection, etc.) and manage them accordingly. Correction of aphakia
(where no I0L has been inserted) should be done in the immediate post-operative period and children
who have been inserted an I0OL in their operated eye should be refracted [154] before discharge from
hospital. Most children with congenital cataract who present late for surgery will have some form of
amblyopia [155-158] and amblyopic therapy should be instituted as soon as possible. Once the child has
been discharged they will need to frequently come for reviews and change of glasses. Proper referral
linkages and communication channels between the operating centre and the community where the child
will go need to be established[159], and parents need to be properly counselled and be motivated to

come for follow up visits (through provision of transport refunds) [160].

Corneal blindness:

Until recently corneal opacity secondary to vitamin A deficiency (xerophthalmia), measles and traditional
eye medicine was generally agreed to be the most important cause of preventive/treatable blindness in
low income countries [102]. There is evidence that greater measles immunization coverage and vitamin
A supplementation programs over the last twenty years have resulted in reduction of corneal blindness in
children [54, 102, 106, 161-165], and have contributed to the reduction of under-five morality rates in
lowest income countries [63, 166] which are linked to vitamin A deficiency and supplementation. Due to
regional differences in immunization coverage and vitamin A supplementation, corneal opacity remains
an important preventable cause of blindness in children in some parts of the world. Corneal blindness in
children can be caused by the following: measles, nutritional (vitamin A deficiency), infectious agents
(ophthalmic neonatorum, bacterial, viral and fungal), use of harmful traditional medicines, inflammatory

conditions, inherited corneal dystrophies, and trauma [167].

Refractive errors

Refractive errors are the commonest and most easily correctable cause of visual loss in adults and
children [168]. Until recently, there was little information about how much refractive errors contributes as
a cause of blindness in children [13]. Information on refractive errors as a cause of visual impairment in
children is available through standardized data from 8 population based surveys of refractive errors and
these have highlighted the importance of refractive errors [91-98, 169]. The findings of these studies
indicate that prevalence of blindness (corrected VA<6/60) resulting from refractive errors in children
aged 5-15 years’ ranges from 0.2% to 1.5% (2per 1,000 to 15 per 1000 (Table 9).
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Table 9: Prevalence of refractive errors in children aged 5-15 years

Relevant USMR

Country Year Sample | Blindness Age Prev.
size definition group | %
Year US5MR
(corrected)
S Africa [93] 2002 4,890 <6/60 5-15 | 0.20 1995 | 65
China rural [98] | 1998 5,884 <6/60 5-15 | 0.20 1991 | 38
China urban
2003 4,364 <6/60 5-15 | 0.00 1996 | 38

[92]
India rural [94] 2001 4,082 <6/60 7-15 1.30 1994 | 119
India urban [95] | 2001 6,527 <6/60 5-15 0.46 1994 | 119
Malaysia [91] 2003 4,634 <6/60 7-15 | 0.00 1996 | 15
Nepal [96] 1998 5,067 <6/60 5-15 1.50 1991 | 117
Chile [97] 1998 5,303 <6/60 5-15 | 0.6 1991 | 17

*From Gilbert & Rahi[13] ,with permission

Refractive errors in children are much more common in Asian populations than other races, with
prevalence of severe refractive errors in Asian races ranging from 1.3-1.5 per 1000, while in black Africa
population prevalence is often less than 0.2 per 1000 [13]. One recent study among urban dwelling
Chinese preschool children aged 3-6 years found that refractive errors (presenting vision < 6/18
correctable to = 6/18) contributed to 75% of the visual impairment in that age group [38]. Overall myopia
is the commonest cause of refractive error in older children, with the very young ones having
hypermetropia, which reduces with age. Myopia can be classified into two groups, low to moderate
degree of myopia (referred to as simple myopia >=-0.5 to -6.0 dioptres) and high or pathological myopia
(greater than 6.0 dioptres). Blindness and visual impairment caused by refractive errors can be corrected

through prescription of glasses.

1.4.4 Control of blindness in children

General principles

Management of blindness in children is a priority for the following reasons: special expertise is required,
several causes of blindness (vitamin A deficiency) are also related to child mortality [65]; and children
who survive while blind have a large number of blind years to live hence contributing to more

disability[170] in the society.
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Data available from many low and middle income countries suggest that a high proportion of causes of
blindness in children can be prevented (cornea scaring, measles infection, ophthalmic neonatorum); and
that another proportion have conditions that can be treatable (cataract ,glaucoma, and retinopathy of
prematurity); and that depending on location; between 30-73% of all children have avoidable causes

(preventable or treatable) [13].

It is therefore important that all programmes dealing with blindness in children implement strategies that
address not only prevention and treatment but also have rehabilitation and special education
components for children that have unavoidable causes of blindness. Because most young children do
not complain of their condition and may only be noticed by parents, guardians or teachers at school, it is
important that information, education and communication (IEC) messages regarding blindness and visual
impairment in children is available to all stakeholders that may be involved in identifying blind children
and that management plans should include early identification and referral of children from communities
and health facilities. If parents suspect and report that their child may not be seeing well, they should be
believed and their child should be thoroughly investigated to establish if indeed there is a condition that
may need specialist referral [10]. Assessing vision in a child can be challenging; and in some
circumstances, other clues such as noticeable behaviour changes can lead to establishing whether the
child is seeing or not [28].

A good history obtained from the mother or guardian that spends most time with the child can give clues
to the extent of the visual problem and possible causes of blindness in a child.[10]. A clear history from
the parents that the child has been noted to have a white spot in one or both eyes may suggest that the
child has cataract; retinoblastoma or cornea scarring. A detailed examination by the ophthalmic
personnel should establish the final diagnosis. In all causes of blindness; treatment will depend upon the

cause and on how long the problems have been going on [10].

Cornea Scarring

Cornea blindness can be prevented at the primary level (before the onset of the disease), secondary
level (taking action to prevent complication of corneal scarring occurring as a result of disease) and
tertiary prevention (taking further actions to restore vision). Primary prevention can be done at the
community level, secondary prevention at the level of district hospital and tertiary prevention at a tertiary
hospital. An essential key to preventing corneal blindness in children involves understanding the existing
health systems in the community that have programmes not specially targeting corneal disease but may
benefit and avoid duplication of effort to fight corneal disease (measles immunization programmes,
nutrition, water and sanitation). At the primary level, such programmes may give vitamin A supplements,

advocate on foods rich in Vitamin A and treat eye infections and injuries. In addition, programmes may
Khumbo Kalua PhD Thesis pg.50



engage in eye health promotion aimed at discouraging use of harmful traditional eye practices which are
still common. Secondary prevention involves providing intensive treatment to diseases that have already
set it (such as corneal ulcer, trachoma, etc.) such that the healing takes place without corneal scarring.
In most cases, topical antibiotics, antiviral and antifungal will need to be supplied to the affected eye for a
considerable amount of time. Tertiary prevention which involves corneal transplant to restore vision is
rarely done in developing countries for two reasons: 1) there are usually no eye banks to store eyes for
transplants as setting up an eye bank in a developing country is complex; 2) most of the eyes with
corneal scars are also vascularised and not suitable for transplants. Once children have developed
corneal scarring with vascularisation they will be poor outcome even if corneal transplant is done [171]
and most likely remain as blind and low vision children and rehabilitation/special education services
should be planned for them. Primary and secondary prevention should therefore remain the main
strategies for preventing corneal blindness[172].

Management of amblyopia

Delayed treatment in children with eye conditions that are associated with visual impairment and
blindness especially in one eye can lead to long lasting amblyopia (see section 1.2 above). If there is
evidence of amblyopia, the child should be managed as soon as possible to avoid further complications
(such as strabismus). Several studies have recently provided insights into how amblyopia may be most
effectively managed and all agree that a coordinated multidisciplinary approach (involving
ophthalmologists, opticians and orthoptists) is needed [173-178]. Management of amblyopia firstly
involves determining and correcting the cause (refractive error, cataract, etc.) and this is usually done in
the form of medical/optical and /or surgical intervention. Providing the full refractive error correction in a
child with amblyopia is a crucial step that can determine the success of the amblyopia therapy. [179,
180]. Moseley et.al [179] report that correcting refractive errors alone improves the amblyopic vision
even in cases where there has been strabismus. Refractive error correction is followed by occlusion
therapy, penalization and other medical therapy[181]. Several variables affect the outcome of therapy
and these include age on onset of the visual deprivation, type of amblyopia, duration of treatment, long
term follow up, compliance, previous treatment, refractive correction and visual acuity at start of therapy.
Debates about which methods are more effective in treating amblyopia (penalization versus occlusion
therapy) and when to start and stop treatment [174, 179, 182, 183] have continued for many years
without definite conclusions. Evidence from systematic reviews suggest that in moderate amblyopia,
atropine penalization [184] is as effective as patching, in terms of visual acuity improvement and stereo
acuity outcomes[178, 185, 186]. One study by Repka et.al [187], which compared results of intensive
amblyopia treatment in children aged 7-12 years using either 2 hours of daily patching or weekend

atropine penalization found that visual acuity markedly improved in both groups after 17 weeks of
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treatment even though the patched group had slightly better visual acuities than the atropine group. A
recent Cochrane systematic review by Li and Shotton [178] on the use of conventional occlusion therapy
versus pharmacological penalization for amblyopia treatment concluded that atropine penalization was
as effective as occlusion therapy, and that since atropine is cheaper than occlusion therapy, atropine can
be used as first line treatment in the management of amblyopia. Though patching or penalization alone
may be sufficient for improvement of visual acuity, it is not uncommon for binocular single vision (which
includes depth perception) not to be fully achieved even with maximum therapy [188].

Intensive early screening and compliance with treatment for amblyopia is associated with improved
outcomes but there continues to be debates on the length of the time that one can intensively treat
amblyopia in order to achieve the maximum therapy. In many circumstances amblyopia treatment
regimens are not standardized and differences exist among orthoptists from different centres, even in
same countries [175, 189]. Evidence from systematic reviews [178] show that even though visual acuity
in the amblyopic eye continued to improve for the first 6 months of starting therapy, there was hardly any
additional improvement in the visual acuity after 24 months of therapy. Children with cataract, glaucoma
and other blinding pathologies who have surgery should therefore be thoroughly assessed for amblyopia;
and therapy should be initiated as soon as possible.

Long term follow up of all children who had cataract surgery is essential because amblyopia can develop
later in life even if the initial surgical outcome was good. Long term is a particular challenge in Africa

where children do not have residential addresses that can easily be traced up.

Controversy still exist regarding the importance of early detection and correction of refractive errors in
preschool children because refractive errors are common in this age group and there is a lack of
evidenced-based guidelines to warrant their correction [190].

In regard to correcting refractive errors in school-age children and adolescents, a recent systematic
review of studies of justification of screening for correctable visual acuity deficits was inconclusive, and
highlighted the need for well-planned randomized controlled trials, in various settings, to be undertaken
so that all the potential benefits and harms of school based vision screening programmes can be
assessed [191].Another recent randomized trial comparing strategies for correcting refractive errors in
school students in Tanzania [192] found that there was poor uptake of spectacles, with only 1/3 of
children using spectacles after 3 months of being provided with them, even when spectacles were
provided free of charge. The study raised doubts about the value of school based vision-screening
programs in Africa. Reasons obtained from the study for non-compliance to wearing spectacles included
peer pressure and parental concerns about safety of spectacle use in children, cost of purchasing
spectacles and difficulties in accessing good quality local optical services [193]. A possible solution

would be to distribute readymade spectacles during the screening sessions, but there has been debates
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on their usefulness in children. One reason given against the idea is that the child’s pupillary distance is
not taken into consideration when prescribing the already made glasses, and this may result in the child
using the glasses which are decentred and most likely not comfortable for a child such that the child may
stop wearing them after a short time. The other reason for not using already made glasses for children is
that the frame chosen may not be attractive or gender sensitive and a child may end up being bullied by
peers at home or school because of wearing such glasses. Such a child may be forced to abandon the
good visual acuity that glasses offer. A randomized, clinical trial evaluating ready-made and custom
spectacles delivered via a school-based screening program in China found that although visual acuity
was slightly better with custom spectacles, no difference was found in acceptability in this population of
students with predominantly simple myopic refractive error and supported the use of readymade
spectacles in a school-based refractive services program, saving costs and improving the logistics of
service delivery [194].This may be very true for Africa were most of the population is rural and difficulty to
reach and maybe better served by already made spectacles.

In summarizing this section on blindness in children, it is important to emphasize that control of blindness
involves setting up strategies at all level of prevention (primary, secondary and tertiary level) and that
adequate service delivery requires not only setting up paediatric ophthalmology centres that offer
comprehensive eye services (eye care, low vision, rehabilitation and special education) [160, 195], but
also establishing new and strengthening already existing community networks that address maternal and
child health, as these can be used as channels for identifying and following up of blind and visual
impaired children. The scope of work for control of blindness in children for a country or region can
therefore only succeed in the presence of efficient health systems that have strong engagement with

communities.

1.5 Health systems

1.5.1 Framework of a health system

The WHO defines a health system as “comprising all the organizations, institutions and resources that
are devoted to producing actions whose primary intent is to improve health” [196]. According to this
definition, for a health system to be categorized as well functioning it must respond to the health

population needs and expectations in the following four ways:

1. Improving the health status of all individuals, families and communities in a country.
2. Taking up the challenge to defend the inhabitants of the country against conditions that may

threaten the health of its citizens.
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3. Ensuring that sick people are protected from incurring large expenses as a result of their ill
health.
4. Ensuring that all citizens have equitable access to health care at all levels.

Health systems that fully address the issues of quality, equity and efficiency are therefore much more
likely to demonstrate improved performance in their control of existing and new diseases in
developing countries [197]. Such successful health systems usually involve multiple organizations
and institutions that give resources that are devoted to producing health actions that will lead to
improved health outcomes [198]. According to a document by WHO that outlines various ways of
strengthening health systems in developing countries [198], the four vital important functions of

health systems have been outlined as follows:

1. Service provision: This involves all partners that provide either formal and informal services and/or
public and/or private services and also organizations that are involved not only at the level of service
delivery but also those that are involved at a much higher level along the lines of management and
administration.

2. Resource generation: This is a very broad category that encompasses key inputs that are necessary
for the success of a health system and these include; adequate human resources, physical assets
(equipment), drugs and recurrent medical supplies.

3. Financing: Without finances, any health system cannot run effectively and efficiently. The health
system should therefore be able to generate accurate information regarding the resources needed and
the potential sources available for financing the system, how the resources can be efficiently mobilized
and deployed to areas where they can be used for service provision that will lead to improved health
service delivery.

4. Stewardship: this refers to the overall governments and not non-governmental organizations
responsibility of taking care of the country’s health system, and provision of the mission statement and
vision of government in regard to improving the health system, provision of what health policies and
regulations have been put in place to ensure that data generated through health systems is used to

improve practice and translates into policy regulation that further improves health.

Stronger health systems are essential for delivery of health care interventions that can lead to
improvement in health of residents from any particular area. However, most African countries have
particular challenges in improving health care interventions as progress towards any defined targets is
often hindered by weak, poorly functioning or in some cases non-existent health systems that cannot
deliver even the minimum required health care interventions. Unless such countries work out how best to

approach health system strengthening and what appropriate specific actions need to be implemented in
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different settings, they are unlikely to achieve any long-term goals such as Millennium Development
Goals. This is especially more important when dealing with diseases such as blindness in children,
which are rare and expensive to tackle, and need to have proper systems in place. As expressed by the
WHO, “without significant health systems strengthening, many countries would make little headway
towards the Millennium Development Goals (MDGSs), the “3 by 5 “ target, and other health objectives”
[199]. The key guestions that WHO, health allied partners and many countries would like to have
answers concern how best to approach health strengthening, when and what specific types of action are
appropriate to specific settings. The World Health Organisation in a document entitled “improving health
outcomes for the poor”[200], further warns that “without a health system that can use money well,
spending will not merely be inefficient: it may be useless or even counterproductive”. This view may be
contrary to what most ministries of health from poor developing countries view as a major obstacle to
scaling up and improving health services, usually listed as lack of finances rather than non-existing or
weak health systems. It is therefore imperative that before such countries are given large sums of
finances for expenditure for health, well-functioning health systems that will lead to efficient use of
existing resources should be put in place.

World Health organisation has described the six interrelated elements (building blocks) that make up a
well-functioning health system[201], namely 1) Good leadership and governance that is essential for the
overlooking and success of the other five elements, 2) Heath management information systems, 3) Health
financing, 4) Essential products and technology, 5) Human resource for health and 6) Service delivery.

The building blocks, what they aim to achieve and the overall outcomes are illustrated in Figure 14.

System building blocks Goals/outcomes

Leadership / governance Improved health

Y Access (level and equity)
Health care financing Coverage
Responsiveness
Health workforce \ <
Medical products, technologies Financial risk protection
A %
Information and research “ Quality
Safety Improved efficiency

Service delivery

Figure 14: Framework of a health system.

*Adapted World Health Organization http://www.wpro.who.int/health _services/health systems_framework/en/[196]
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Although this generic framework applies to general health, applying it to eye care would also lead to
improved outcomes in the eye health of communities. To improve eye health, eye health systems
require good governance/leadership to ensure that adequate human resources for eye care are
available at all levels, finances (government or private) are allocated to support all aspects of the health
system, and that there is a good eye service delivery (with readily available consumables and using
appropriate technology), and information gathered is processed and fed back into the system to improve
eye service delivery. This is however rarely the case and the poor state of eye health systems in many
parts of the developing world is one of the greatest barriers to increasing access to essential eye
care[201]. For example, in sub-Saharan Africa (SSA), there is a critical shortage of human resource at
all levels and the result in a serious lack of persons with skills in data management (information and
communication technology) making it impossible to collect appropriate useful data that can improve
service delivery and other programmes using national health management information systems (HMIS).
Kirigia and Barry [202], in an article entitled “Health challenges in Africa and the way forward” , note
several reasons for weak health systems in Africa and these include: serious challenges involving
leadership and governance, lack of registrations and their enforcement in health, communities not
actively participating in planning and monitoring of health services, weak inter-sectoral collaborations,
inequities in health and inefficiencies in resource mobilizations. The authors conclude that it may not be
possible to adequately implement efficient health systems in sub Saharan Africa unless there is a
concentrated fight against corruption, adequate and sustained investments in social sectors, coupled

with favourable macroeconomic and political environment.

According to WHO, among the 57 countries with extreme shortage of health workers in the world , 36
(63%) of them are in Africa [203]. The severe lack of health human resource at all levels especially in
sub-Saharan Africa has led WHO to recommending “Task shifting” as a solution to the crisis. “Task
shifting” is defined as “rational redistribution of tasks among health workforce teams to maximize the
efficient use i.e. delegation of tasks to less specialized health providers”[203]. The World Health
Organisation recommends that task shifting must be aligned with overall strategies aimed at “broader
strengthening of health systems” if it is to prove sustainable and optimize health service delivery. This
can only be achieved in a set up where health service delivery has an integrated component of health

systems research.

1.5.2 Health system research

According to Sadana and Pang [204], Health systems research (HSR) , also known as operational
research, involves improving health of the people and communities targeted. Useful HSR should lead

towards strengthening health systems of a country or targeted area. Baris in a document produced for
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WHO [205], defines HSR as research that produces knowledge that can be applied to communities, to
organize themselves and achieve desired health goals. Improvement of health of individuals/societies
should be a key priority of HSR and targeted societies should be given an opportunity to understand
the implications. Health systems research include research on health policies, practice and health
interventions that have a potential to influence policy and improve health service delivery[206]. An
article on operational research in Sub Saharan Africa by Theobald et.al[206] , states that though HSR
is meant to bridge gaps between research, policy and practice , there are very few examples of
studies in sub-Saharan Africa that have demonstrated how this can be done. Such studies involved
engaging multiple stakeholders and tried to link the researchers with the beneficiaries (communities,
policy makers and service providers). English et.al [207] argues that in an attempt to improve hospital
care through HSR in Africa, most hospitals claim they know what needs to be done, but do not know
how. Unfortunately, they disregard local partners who may give solutions. A major weakness in
implementing useful HSR in developing countries is that HSR is often poorly coordinated, fragmented,
and not well understood, resulting in researchers in different disciplines often working in isolation,
while addressing same problems. The setting up of research priorities by academic institutions or
funding bodies not located in countries where the research is conducted leaves local frontline workers
and researchers with no choice but to follow the set agenda, which may not be very relevant to their
needs. The highly competitive process of obtaining research grants often results in most of the
available funding being accessed by researchers from the developed countries (because of their
strong research track records), further depriving research capacity development for researchers from
low and middle income countries. The WHO Global Forum for Health Research, in an effort to
influence research funding partners to fund more research in middle and low income countries where
most of the worst health problems are, highlighted in 2004 that sadly, “only 10% of the world’s health
research funding addresses 90% of the world’s major health problems” [208]. The forum suggested
that before HSR is conducted; there is need for discussion of the agenda with local stakeholders to
ensure that research topics meet the local needs and that the knowledge generated will be effectively
used. A good health systems research should generate knowledge relevant for decision making that
is applicable not only at the level where the research was targeting but also at other levels (global,
regional, national or district level) of health service delivery.

Health service delivery in a country can be in the form of public services (belonging to the state or
state supported), private profit/non-profit services (belonging to individuals/companies, charities and
non-Governmental organizations-NGOs) or a mixture of both (public private partnership). The
distinction between what is considered as a public versus a private health provider has mostly been
to do with ownership of the services (public belonging to the government while private belonging to
individuals or organizations). This definition is limited as it does not determine the nature and level of

services provided by either group, which in other circumstances maybe the same. Giusti et.al [209]
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propose that for a health service delivery to be categorized as public it must be guided by a
government policy, must have a mission statement that targets the entire population, must be non-
discriminatory, and must contribute to a goal that promotes health of an entire country. Even though
not funded by governments, most non-profit and non-governmental organizations providing health
services can be categorized as public health providers if this definition is used. Non-profit
organizations and NGOs contributions are sometimes regarded as private, even though they are

guided by a government policy and follow government goals.

Regardless of the categorization of service provision, the focus of most health service providers can
either be on providing all or one of either preventive, curative, rehabilitative or diagnostic services.
Such services are usually offered at three different levels of service delivery: tertiary level (where
highly specialized medical personnel are based), secondary level (where general practioneers and
midlevel health practioneers are based), and primary level (where community health worker and
volunteers are based). At each level of service delivery, healthy seeking behaviours determine who
accesses and how often the offered health services are utilized by various members in the

community.

1.5.3 Health seeking behaviour

It is not uncommon to find that in areas where health services are within reach there are still long
delays from the onset of illness among individuals and the time of presentation to a health facility [114,
115].The delays can often be explained by understanding the health seeking behaviours. According
to Conner and Norman[210], “healthy seeking behaviour refers to behaviours that keep a healthy
physical and social state, and those that lead to any departure from that state”. lliness behaviour relate
to processes that are associated with seeking attention to alleviate pain. Kroeger [211] discusses two
models that may explain health seeking behaviours: the pathway model and the determinants model.
The pathway model describes all the processes taken by an individual from the time symptoms are
recognised until at a point when one accesses a health facility, explores social cultural factors that
affects that decision. The determinants model, on the other hand, uses a result oriented approach with
guantitative methods of investigation that focus on the biomedical determinants leading one to choose
a service [211]. Health services research that focuses on health seeking behaviours can lead to better
understanding of what factors are involved in decision making, and information generated can be
useful for improving policy, planning and implementation of many health programmes [212]. In one
study on determining social cultural factors of leprosy that were associated with health seeking
behaviour in two different religious communities in Sudan, the lack of knowledge that leprosy was
treatable by modern medicine in both communities greatly influenced the communities health seeking
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behaviour, to preferring spiritual and traditional medicine rather than modern medicine[213]. The
findings of the study led to a health promotion and awareness intervention on the causes and treatment
of leprosy, which eventually led to the entire community changing their health seeking behaviour and

using modern medical treatment.

It is obvious that decision making about accessing health care is complex and often determined by
other socio-economic and cultural factors that affect the family or community concerned[214].0n a
household level, in regard to a family seeking help for a sick child, studies of health seeking behaviours
usually focus on health seeking behaviour of the child’s mother, who traditionally has the responsibility
to take care of the child. However, in some societies, it is not uncommon that when a child is sick, the

father decides on the child’s treatment. This is usually because fathers have more economic power in

those societies. In other cultural settings, despite the father having the economic power, the decision
to seek treatment for the child rests on much broader extended family members (which include uncles
and grandparents). This may be true in poor households where an extended family member need to

be involved to provide financial assistance.

Health seeking behaviour is one of the important factors that can contribute to an individual's
wellbeing. In a study from Tanzania [215], it was noted that patients’ health behaviour in seeking
treatment and willingness to pay for cataract surgery depended on the perceived cultural need for
sight. Cultural reasons may determine why some children with cataract present late at the hospital
[114, 115] and some of these have included perceptions about importance of gender (girls are more
likely to be brought late to the hospital as they are considered less of a priority than boys who are
usually considered future family carers). It is becoming common practice to explore health seeking
behaviours not only using qualitative methods, but also in combination with quantitative methods[216].
An advantage is that findings from quantitative studies can be validated using qualitative methods and
conversely, information obtained during qualitative research can be used to develop questionnaires
for quantitative studies. With such an approach, a better understanding of the personal, cultural, and
socioeconomic factors that determine health seeking behaviours can be obtained. In cases of
blindness and visual impairment in children, one can use a qualitative method known as Participatory
Rural Appraisal (PRA) to explore health seeking behaviours, perceptions and causes of blindness on
a community, and complement it with formal quantitative studies to determine prevalence and validate

causes.

Participatory Rural Appraisal (PRA) utilizes a range of techniques (such as focus groups discussions
and social mapping techniques) which have unique features of being iterative, innovative, interactive,
informal and acceptable to the community [217]. In one study in a rural remote setting in Kenya, PRA
was used as an alternative to population based study to identify children with disabilities that included

marked visual impairment [218]. Communities were mobilized and identified 237 children with
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disabilities, among whom 6.3% had obvious visual problems. It should be pointed out that even though
PRA method can be used to identify visual impairment in children, the tools used are only good at
giving clues to communities to identify obvious eye pathologies in children, but are less sensitive for
determining causes of visual loss where the eyes look normal. Also, as PRA is only an exploratory
method, it is not intended to determine prevalence. However, PRA maybe used to explore ideas and
community interventions that may be used to strengthen primary health care and primary eye care

programmes in an effort to control blindness.

1.5.4 Primary Health care (PHC) and Primary eye care (PEC)

According to World Health Organisation(WHO), Primary Health Care (PHC) is “essential health care
based on practical, scientifically sound and socially acceptable methods and technology 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 to maintain at every state of their development in
the spirit of self-reliance and self-determination” [219-221]. The WHO has been advocating for the
inclusion of PHC as part of the global health care package for more than 30 years.

In 1977, all the member states of the 30th World Health Assembly globally affirmed that the main
social target of governments and the WHO in the next two decades (1980-2000) would be: “the
attainment by all citizens of the world by the year 2000 of a level of health that would permit them to
lead a socially and economically productive life” [222]. This was followed up by the International
Conference on Primary Health Care in Alma-Ata, USSR in 1978, attended by member states from all
over the world, who identified primary health care as “the fundamental and practicable approach for
attaining this ambitious well acceptable social target’[220]. Primary health care should be able to
improve a country’s health system and the social economic status of a country[219]. The WHO states
that existing gross inequalities in the health status of the people between the rich and poor is partly
due to the absence of an efficient PHC. According to WHO, and echoed by Twaha e.t.al [223, 224]
“efficient PHC is the first level of contact of individuals, the family and community with the national
health system and must bring health care as close as possible to where people live and work”. The
five principles of PHC are community participation, equity, inter-sectoral collaboration, sustainability
and appropriate affordable technology. Inequity in health services delivery remains a major problem
in sub Saharan Africa, with the poorest areas hardly having access to any services. Anyangwe et.al
[225] report that sub-Saharan Africa which bears 24% of all the global disease burden only has a total
of 3% of the global health work force. Realizing that the gap in accessing health services between the
rich and poor is getting wider 30 years after the initial Alma Ata declaration for primary health care was
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made, the WHO called for renewed interest in PHC as a national, regional and global health
strategy[226, 227]. To succeed with PHC, according to WHO, inequities in health can be addressed
by addressing social determinants of health through: improving daily living conditions, tackling

maldistribution of power and resources; and assessing impacts of actions taken [228, 229].

The PHC model has had many challenges in the least developed countries, and considerable progress
has not been made due to a rise of new problems such as HIV/AIDS that were not originally planned
for. There are 8 key components of primary health care[220] that were originally outlined in the Alma

Ata conference; viz:

* Water and sanitation

» Food and nutrition

« Immunisation against 6 major childhood diseases

» Mother and Child Health (MCH)/Family Planning (FP)

» Prevention and control of locally endemic diseases

» Treatment for common diseases and injuries

» Health education about prevention / control of important diseases
» Provision of essential drugs

It is important to note that in the least developed countries, most of PHC activities at community level
are implemented by PHC workers who are usually based in the community and in regular contact with

the community members.

Comprehensive versus selective Primary health care (PHC)

Much as there is a universal agreement as to the importance of PHC in strengthening health systems
and improving the overall health of a community there has been debate as to whether PHC should
follow a broad comprehensive (multi-sector developmental approach) or a narrow focused selective
approach (disease focus)[230]. Those who advocate for comprehensive PHC do not necessarily
believe that health is merely the absence of disease, but an integrated improvement of several factors
(socio economic, water, food, nutrition and housing). The principals of equity and community

participation are encouraged when setting up priorities.

On the contrary, those who advocate for selective PHC believe that health is achieved when disease
is absent. The priority is on managing diseases or causes of disease that contribute a large proportion

of the total burden of disease (morbidity or mortality) and those that have highly cost-effective
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interventions (e.g. cataract and cataract surgery). Originally, the term “selective PHC” was used by
Walsh & Warren[231] who suggested that “selective PHC was an interim strategy for control of priority
diseases in the developing countries based on prevalence, morbidity and mortality and that diseases
with a higher burden should be given higher preference”. Examples include prioritising immunization
(measles & DPT), malaria treatment and control of diarrhoea in children. It was felt that due to
inadequate funding of the health sectors by most governments, only cost effective public interventions
with high impact needed to be prioritised. This approach is still very popular, especially for supporting

partners who are pressurised to demonstrate quick results, for the funding obtained.

A summary of the differences between comprehensive and selective PHC are outlined in Table 10. It
should be noted that the distinction between selective and comprehensive PHC may not very clear
when it comes to implementation, such that most programs adopt aspects of both approaches.
Programmes with selective approaches, but which train general community health workers, still have
some comprehensive aspects to the programme. The opposite is true for comprehensive PHC

programmes that often address only certain aspects of PHC in their implementation.

Table 10: Comprehensive versus selective Primary Health Care

Comprehensive* Selective

Values Values equity, Values effectiveness, efficiency and
community participation and cost-effectiveness
inter-sectoral approach

Concepts General well-being implies Absence of disease implies health
health

Orientation and Usually horizontal, empowers | Usually vertical and managed vertically

accountability and is accountable to
community

Timeframe Extended(long-term) Limited (Short-term)

Examples of WHO, World Bank UNICEF

actors Sector Wide Approaches International Trachoma control
(SWAPs) IMCI, Global fight for TB, HIV and Malaria

Adopted from Walsh & Warren[231]

Each approach on its own has weaknesses that opponents capitalise on. Comprehensive PHC is
thought to be too expensive, ambitious and unrealistic for developing nation, too long-term and too
expensive and not to give solutions to problems that need urgent attention [231]. The lack of using
clinical and epidemiological indicators at baseline and at final point within a defined period of time
gives a challenge on how to empower communities and further adds doubts to the benefits of using
this approach [230]. On the contrary, selective PHC has its own weaknesses. It often involves top-

bottom planning and communities are rarely involved in planning and decision making. More than
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often the agenda being pursued may be more of a global than a local one, and issues of equity for
the minority or disadvantage populations may not be taken on board. The focus on medical health
problems also ignore other important sectors which may contribute to the overall well-being of the

targeted audience [232].

The WHO recent endorsement of PHC [227], as a way of offering health service delivery especially
within the poor developing nations, still does not advocate for comprehensive over selective PHC,
and the debate as to which approach is best will continue in the near future. In-view of this
challenge, some eye care programs, are being designed to have both components, so that it may be

possible to integrate all components of primary eye care into primary health care.

Integration of primary eye care into primary health care

The recent calls by VISION 2020 and other allied eye partners and enthusiasm to integrate primary
eye care into PHC has affected the way PHC workers work and there is need to think of which skills
they need to acquire for them to be effective in delivering primary eye care (PEC) and especially in
regard to program control of eye diseases in children. Benefits of integration have included increased
geographic coverage of mass drug administration and increase in coverage target rates; overall
improved primary health care delivery [233, 234], improved information systems and strengthened
relationships between the health services and the community. [235-239]. The challenges of integration
have included severe shortage of human resource capacity to implement the programmes and scale
up[236], lack of personnel with skills in specialized areas; difficulty to supervise and monitor activities,
large financial costs for professional development of disease-specific programs due to continuous
change of staff roles and staff being resistance to integration [240]. The task of integration is more
challenging in countries like Malawi where PHC workers are expected to deliver eye services as part
of their routine services in addition to many other tasks. The justification to use PHC workers comes
from evidence that integrated health system, rather than fragmented health service is a much more
cost effective method [241] of delivering health services . A review of the Malawi national eye health
plan document[242] showed that apart from endorsing the need to integrate PEC into PHC by 2011,
the document did not mention how this was meant to be done, either through comprehensive or
through selective PHC.

There have been several propositions as to how PEC can be integrated into PHC [243, 244] as some
of these include:

a) comprehensive /inclusive primary eye care where PEC workers are involved in health promotion
within the community, case screening, recognizing eye problems, providing initial treatment and

referring where appropriate
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b) Selective PEC where specific high impact PHC interventions such as Integrated management of
childhood ilinesses (IMCI) and Vitamin A supplementation is utilized by PEC.
c¢) Priority eye conditions identification where PEC workers are only trained in a specific task (e.g.

teachers screening for refractive errors in schools).

Different regions have followed different approaches to delivery of primary eye care with limited
successes. For example in most countries in Africa, it is reported that only 30% of people have access
to comprehensive eye care and the spread of available services is unevenly distributed, with the most
rural areas having less access to eye care services [243]. Whatever approach of PEC is followed it is
clear that some aspects of PEC can, in the long term, be integrated into PHC using health promotion

and can contribute to the prevention of blindness as shown in Table 11.

Table 11: Relationship between components of PHC and prevention of blindness in children

Water & Sanitation Messages regarding face washing for prevention of trachoma
infections in children
Food & Nutrition Health promotion messages regarding food reach in Vitamin A

for prevention of cornea diseases.

Immunisations Health education messages regarding detection of cataract in
children, immunisation against rubella, and treatment of infections
in early pregnancy, which can cause cataract

Maternal and Child Health promotion to mothers on early case detection of diseases in
Health children such as cataract, glaucoma.
heath promotion messages regarding harmful eye medicine
Control of local Health promotion messages for Trachoma
endemic diseases
Treatment of diseases Treatment of Ophthalmic neonatorum.
Essential drugs Health promotion regarding use of essential eye drugs

Successful integration of PEC into PHC within the community may result in PHC workers being
engaged in eye health promotion that can lead to identification of a variety of eye conditions in children.
However in the presence of only very few studies that have documented the process of integration,
there is need to critically look at the available evidence of successes of existing primary eye care
programs that have been integrated into PHC [243, 244] before further investments into PEC are
made. It is important to define the minimum correct knowledge and skills requirements for a primary
eye care workers and ways how to transfer such skills within the policy framework of primary health
care. Some of the challenges to the successful implementation of PEC have included correctly

determining how long a successful integration can take, the type of personnel to be involved, managing
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their training needs, and finding ways to embed primary eye care in existing PHC without losing focus
on eye care[244].

For some of the poor African countries to achieve successful integration, there must be a long term
political will to promote eye care as part of the overall country’s health care, a need to have policies
that allow training of primary health workers in primary eye care in place, and mechanisms to mobilize
adequate resources for capacity building and eye service delivery. The competing diseases, such as
malaria and HIV/AIDS, that are associated with increased mortality, are usually of high priority by most
Ministries of Health, but this should not deter efforts to put eye care on the national health agenda,
and identify alternative resources, especially in countries like Malawi, which has scarce dedicated

human resource for eye care.

1.6 Malawi

1.6.1 Overview

This section describes Malawi in regard to location, climate, historical background, administrative
and political structures, culture issues, socio- economic indicators, education, population and health
indicators, general health and eye health services delivery and the role of primary health care

workers known as Health Surveillance assistants (HSA'’s) in health service delivery in Malawi.
Location

Malawi is a small landlocked country in Southern Africa that shares boarders to the north and northeast
with Tanzania, to the Southeast, South and southwest with Mozambique and to the west with Zambia
(Figure 15) [245].
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Figure 15: Map of Africa showing Malawi borders

The country is approximately 900 kilometres long, and has a surface area of 118,480 km?, 1/3 of which
is fresh water (Lake Malawi). Lake Malawi is third largest in Africa and the eighth largest freshwater body
in the world and harbours several species of fish, which are a source of protein for many Malawians
[245].

Climate

The country can be roughly divided into four major physiographic zones: the high-altitude plateaus
consist of a number of isolated mountains such as Mulanje, Dedza, Zomba, Nyika and Vipya, the
medium-altitude plain occupying more than 75 per cent of the land surface, the lakeshore plain lying
along Lake Malawi and the lower Shire valley in the south- a wide rift valley which is hot, dry and dusty

and famously known as the “blindness belt of Malawi” because of trachoma.

The country has two distinct seasons: the rainy season from November to April and the dry season
from May to October. The rainy season is hot and humid while the rest of the year is mainly dry, dusty
and partly cool. Mobility during the rainy season can be very challenging in many rural parts of the
country as the roads are not usually very accessible. This poses a major health challenge as most
emergency services requiring transfer of patients from rural health facilities to district hospitals are not

fully operational.
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Political & administrative structures

Malawi was formerly a British protectorate known as “Nyasaland” but gained independence in 1964.
Since then Malawi has retained political stability, and there have been no internal tribal wars. There
are many tribes and languages in Malawi, with the main tribe being “Chewa” and the language being
“Chichewa” and other prominent languages and tribes being “Tumbuka” and “Yao”. English is the
official working language. Approximately 12% of the country residents are Muslims; while the rest
are Christians [245].

Administratively, Malawi is divided into 5 zones which are located with the 3 regions (North, central,
and south) (Figure 16). There are twenty-eight districts, in total. The capital city of Malawi Lilongwe is
located in the central region of Malawi, while the main commercial city is “Blantyre” in the southern
region which is located at a distance of 300 km from Lilongwe. There are two other cities: Mzuzu in
the northern region of Malawi which is at a distance of 400 km from Lilongwe and Zomba in the
Southern Region which is located only 60 Km from city of Blantyre.
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The local community is village based with a common clan ancestry and /or a similar cultural grouping.
The village is headed by a traditional chief who has several assistants comprised of elders of his/her
clan. In some areas, several households belonging to one village could be scattered over several
kilometres. Several villages can be grouped together under one group village headman (GVH). The
highest ranked ruler is the traditional authority who covers a large geographic zone in a district and is

a powerful and respected traditional ruler.

Socioeconomic characteristics

The backbone of the Malawi’s economy is agriculture with over % of all residents being farmers. The
main occupation is subsistence farming, fishing and cattle rearing and agriculture produce is the main
contributor to the gross National product —GNP (defined as the value of all the goods and services
produced in an economy, plus the value of the goods and services imported, less the goods and
services exported). The main cash crops for Malawi are tobacco, tea, coffee, groundnuts and cotton.
Food crops include maize, cassava and rice. Fishing and small-scale irrigation farming for rice and
sugarcane occurs in all parts of the country. Malawi remains one of the poorest countries in the world,
ranked 165th poorest nation in the world with a gross domestic product (GDP) per capita of USD 1100
[245, 246]. Approximately 52.4% Malawians live below the World Bank poverty line(1.25 USD/day)
[247].

Transportation & communication

There are tarmac roads from the capital Lilongwe to all the cities and most districts in Malawi and
also going all the way to the Tanzanian border, Mozambique and Zambia border. Apart from these
major tarmac roads, there is a good network of dusty roads in all districts in the country. Public
transport in form of buses, vehicles and bicycle taxes are available and reaches within 5-8
kilometres of most residential areas. Almost all the dusty roads are passable by vehicles during the
dry season but some roads are impassable during the rainy season and this makes access to

services including health facilities difficult during the rainy season.

The availability of mobile cellular network even in the remotest areas has revolutionised
communication in Malawi with most residents in rural areas being able to be reached through a
mobile phone. Almost every village resident has an access to a mobile phone either through private
ownership or through a shared telephone located within reach and where information can be passed

on.
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Education

The majority of children attend formal education in Malawi through public schools offered mainly by
government and faith based organizations. Private educational institutions are mainly limited to
urban and semi urban areas.

The Malawian school system starts from nursery (pre-primary) school (usually available only in
urban areas) at about age 5 years through primary school (from age 6 years) that lasts for 8 years
followed by four years of secondary schooling, and finally up by university/colleges. At the time of
leaving primary school most children will be aged about 14 -16 years old, and because 16 years is
the legal marriage age in Malawi, a number of girls in rural areas get married after primary school.
The average enrolment at primary schools was low in 2004 (54%), with fewer girls than boys, but the
number is reported to have improved to around 60-70% in 2008, and to approximately 80% in 2012.
Adult illiteracy rate is reported to be high in Malawi, with approximately 60% of the residents not able
to read and write. According to the Ministry of education records in Malawi (from 2007),
approximately 18, 000 of pupils in primary schools in the country have low vision and require special
needs education [248].In the absence of routine school screenings and eye examination, it is difficult

to verify the current school data .

1.6.2 Population and health indicators

The population and health indicators as captured in 2016 at the WHO website

(http://www.who.int/gho/countries/mwi.pdf?ua=1) are shown in table 12.
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Table 12: Malawi population distribution and health indicators

Health & other Indicators* % or Number
Population % under 15 years 48.2
Population distribution % rural 84
Population density 105 per km?
Life expectancy at birth 59

Number of live births per year 651,700
Total fertility rate (children per woman) 54

Under-5 mortality rate per 1000 68

Maternal mortality ratio per 100 000 live births 510

General government expenditure on health as % | 8.9

of general government expenditure

Human Development Index Rank (all countries) | 165 out of 177

Gross Domestic per capita US$ 750

Population living below national poverty line | 53
($1.25 per day) %

Source: http://www.who.int/gho/countries/mwi.pdf?ua=1[245]

Between 1990 and 2015, the under-five mortality rate markedly reduced from 245 to 68 deaths per 1000
(almost four-fold reduced), mainly attributable to early childhood survival programs and interventions
including treatment for diarrhoea, pneumonia, malaria, insecticide-treated bed nets, immunisations,

reductions in wasting and stunting, facility birth care, and prevention and treatment of HIV [249].

Population by regions & location (urban vs. rural)

As can be seen from table 13, only 16% of the total populations live in urban areas.
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Table 13: Population by regions (urban vs. rural)

*Region Living in Living in
where from Urban areas Rural areas Total

No. % No. % No. %
North 240,515 1.8 1,468,415 11.20 1,708,930 |13
Central 832,113 6.4 4,678,082 35.8 5,510,195 |42
South 930,681 7.1 4,927,354 37.7 5,858,035 |45
Total 2,003,309 15.3 | 11,073,851 84.7 13,077,160 | 100

*2008 census results by regions

The population is estimated to be growing by 2.8% per year.

Age and Sex distributions

Table 14 shows the age distribution of Malawi inhabitants and table 15 shows the sex distribution.
Table 14: Age distribution

Age (yrs) Number in age group Percentage (%) | Cumulative %

<1 503,385 3.8% 3.8%

1-5 2,302,610 17.6% 21.5%

6-10 1,898,782 14.5% 36.0%

11-15 1,601,152 12.2% 48.2%

16-49 5,558,067 42.5% 90.7%

50-69 866,356 6.6% 97.3%

70+ 346,808 2.7% 100.0%

As shown in tables 14 and 15, 48.2% of the population are children aged 15 years or below.

Table 15: Sex distribution

Age (yrs) Sex Total
% Males % females
<1 1.9% 2.0% 3.9%
1-5 8.7% 8.9% 17.6%
6-10 7.2% 7.3% 14.5%
11-15 6.1% 6.2% 12.2%
16-49 20.6% 21.9% 42.5%
50-69 3.1% 3.5% 6.6%
70+ 1.1% 1.5% 2.7%
Total 48.6% 51.4% 100%
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1.6.3 Health services

General medical services

Health services are mainly provided by the government and faith based non-profit organizations
(Christian and Muslim health facilities), with a few health facilities being run by private institutions. The
services provided by government public health system are completely free of charge while that provided
faith based organizations (still considered public) require patients to pay a very minimal fee. The majority
of sick patients move from their villages and are first seen at the health centres (HC) which offer PHC,
and refer to the district hospitals those patients that need advanced treatment not offered at the facility.
The district hospitals see and manage most referred cases (from health centre) and also mange cases
that come directly to the hospital. If cases cannot be effectively managed at the district hospital (due to
complications or lack of expertise), they are referred to tertiary hospitals known as central hospital where
specialized treatment is available. Figure 17 shows the flow of patients and cadre of staff at each level

within the Malawi Health system.

Malawi Health system

Ministry of Health Headquarters
(Administration )

! \

[Central (Tertiary) Hospitals]

District Hospital District Hospital District Hospital Flow of
patients

[Health centre ][ Health centre][Health Centre][HeaIth centre][Health centre][ Health centre]

Villages Villages I-l Villages I

Level Type of Staff

5-20 Villages per HC

Tertiary/Central Hospital Specialists, GPs, Admin,

Nurses , COs
Population range: District Hospital Dr ,Nurses, Admin, COs
500-2500 per village Health centre MA, HSAs,Nurses
Village Volunteers

Figure 17: Malawi Health system
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There are currently 4 tertiary hospitals (at least 1 in each region), 24 district hospitals and 328 public health
centres in Malawi, as of 2015 [250]. The distance from one health centre to nearest one varies markedly
between districts with some being only 5 km apart while others can be up to 30 km apart. The Ministry of
Health plan, as part of the initiative to achieve Millennium Development Goals by 2015, recommended one
health centre per every 5km. Currently each health centre serves a catchment population of approximately
10-40,000 persons usually resident within the 5-20 surrounding villages. The typical health centre is
headed by a medical assistant who is a paramedical who has attended and completed a two years’
certificate course in clinical medicine after completing secondary school. He is responsible for examining,
diagnosing and managing all iliness that present at a health centre and also for ordering drug supplies and
prescribing medicines. There is also usually one enrolled nurse (a high school graduate who has attained
a 2-year certificate in nursing), who assist the medical assistant and usually handles childhood
immunizations and maternity cases. One to two patient attendants (who are usually local residents and
recruited and trained on the job) assist in managing logistics involving patients and occasionally they
diagnose and manage patients’ illnesses (though not allowed by the medical and nursing regulation
authorities). A large number of community health workers (approximately 5-20 in number) known as health
surveillance assistants (HSA’s) are attached to each health centre and conduct primary health care

activities in the community.

Health surveillance Assistants (HSAS)

Health surveillance Assistants (HSAs),officially employed by ministry of Health (MOH) as primary health
workers in Malawi, are the largest cadre of health workers (at least 12,000 employees).These were first
recruited as temporary ‘smallpox vaccinators’ in the 1960’s and as ‘cholera assistants’ in mid-
1970’s[251]. Their skills were limited and their main role was in health promotion and surveillance. The
origin of HIV/AIDS in the early 80’s and the pandemic in late 1990’s and the emergency of other
childhood diseases coupled with the severe crisis in human resource for health made the government of
Malawi officially recognized HSAs as an important group and started scaling up their numbers to aid with
community health programs[252]. By 2008 approximately 6,000 HSAs had been recruited in Malawi.
With the launching of the Global Fight for TB, HIV and Malaria, a strategy to train more HSAs using
global funds was adopted and within the next 3 years, a further 6,000 HSAs were recruited[253]. HSAs
are high/secondary school leavers who do not go to college and they undergo a 3-month classroom
training in primary health care and then learn skills on the job usually from experienced HSAs. It is not
uncommon for HSAs to be recruited and stay 2 or more years before being sent for the 3 months training
and usually by that time they would have mastered most of the skills without knowing the theory.
Currently the delivery of most preventive and some curative health services rely on the roles of HSAs,

who form an extensive network of workers that bridge the gap between the community and formal health
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services. It is said that HSAs are responsible for about 60% of all vaccinations that are given to under-

five children in Malawi and that they also perform several other roles concurrently[251].

HSA'’s roles, duties and the population they cover

As new diseases continue to emerge and challenges in the health sector in Malawi continue to increase,
the job description of an HSA has constantly changed to cope up with the health needs of the
community. Initially the job of an HSA was mainly health promotion and disease prevention in the
community[251]; but recently the provision of curative and rehabilitative services have been added.
HSAs have the following tasks at community level: conducting child and maternal vaccinations; growth
monitoring, sanitation, water source protection and water treatment, disease surveillance, village and
business inspection, health and nutrition talks and supervising traditional birth attendants and village
health and water committees, providing family planning, implementing the community drug revolving
funds, distributing community mass drugs administration (MDA), following up chronic patients needing
palliative care in the community (TB patients, AIDS patients and cancer patients). In addition, almost all

health NGO'’s in the community rely on HSAs to implement their activities[251].

Allocation of duties and supervision of HSAs

In terms of time allocation, immunization, growth monitoring and health talks occupy over 60% of HSA’s
time, followed by sanitation and water protection activities (25%)[254]. The rest of the activities are
carried within the remaining 15% of their time. The average population being served by individual HSAs
is between 1,000-2,000 persons, usually allocated in 1-2 villages but there is a large variation. HSAs are
meant to live in one of their allocated villages and the village is usually 5-8 kilometres from the health
centre. They are given a bicycle. Each health centre will have approximately 10-20 HSAs; 1-2 nurses
and a medical assistant. The medical assistant is the overall in-charge but does not allocate or supervise
HSAs. This is done by one experienced HSA at the health centre, who assigns duties and organizes a
monthly work schedule. They will draft a weekly schedule of where they will be and what they will doing
and give it to the HSA supervisor who will check and approve. A copy of the approved time schedule and
activities is given to the medical assistant and sent to the zonal environmental officer who is the overall
supervisor of all HSAs in the zone (1 zone has 8-10 health centres). HSAs only go to the health centre
when there are antenatal clinics; but for the rest of the days they work in their community and submit
monthly reports. A zonal supervisor will probably visit them once every 3-6 months in their village. Health
Surveillance Assistants are usually called to the district hospital for refresher workshops about twice a

year.
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Productivity and attrition rates among HSA'’s

In regard to human resources for primary eye care, it is not only the numbers that matter but also the
productivity of staff[255]. Few studies that have assessed the productivity of HSAs in Malawi but specific
disease target goals have given an indication of their productivity [251]. For example, by 2013, Malawi
had reached measles immunization coverage of over 90%[63] and the Ministry had attributed this to the
high productivity of HSAs. However, a number of constraints still affect the performance of HSAs namely:
mobility (transport) problems in the community, poor remuneration, lack of career development, irregular

supply of essential items and lack of training and skills to perform some of the desired tasks.

Attrition is measured by the number of health workers who leave their posts [203]. Attrition can be
resignation (voluntary), retirement, dismissal or death. The commonest form of attrition in the government
sector is voluntary resignation, many of whom leave to work in the private sector [256-258]. Reasons why
health workers leave are complex and include low compensation, lack of practical and education
opportunities, poor working environment, lack of basic supplies, inadequate health infrastructure, social
amenities and living environment, and lack of supervision and feedback[259]. Attrition rates among HSAs
in Malawi are unknown, but are likely to be similar to the 5% attrition rates per year, among health workers,
as reported by Chankova et al in Tanzania[256]. Health surveillance assistants are usually young persons
who have just completed secondary school and are looking for other opportunities to advance in their lives.
HSAs are known to be overworked, underpaid and often disgruntled, all reasons which can them leave.

Some of these reasons were explored in the pre-pilot phase and are described in chapter 2.

Eye services

Infrastructure

Malawi has five dedicated eye hospitals that offer specialised eye services. Four of these are owned by
Ministry of Health (MOH) and one is owned by churches. The four MOH owned eye hospitals were built
by the Lions Club International in each of the major city (Blantyre, Zomba, Lilongwe and Mzuzu) and
donated to the government of Malawi. The eye hospitals in Blantyre and Lilongwe have a 100-bed
patient capacity while the hospitals in Zomba and Mzuzu have a 50-bed patient capacity. All the 4
hospitals have basic eye equipment but in addition the hospital in Blantyre is fully equipped with
paediatric eye surgical equipment while the hospital in Lilongwe has vitreoretinal equipment. The fifth
eye unit owned by churches is the Nkhoma eye unit (in Lilongwe) which is part of the Nkhoma mission
hospital. The eye unit is supported by Christofel Blinden Mission (CBM). Nkhoma eye hospital is situated

at a distance of only 32 from the Lilongwe. Each of the five facilities is headed by an Ophthalmologist.
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Human resource for eye care

Coordination

Malawi is a signatory to the VISION 2020 initiative. Through this initiative a National Prevention of
Blindness committee (NPBC) was established within the Ministry of Health headquarters in Lilongwe and
this committee is responsible for overseeing and directing all eye activities within the country. The
committee meets quarterly but there is a full-time position in the Ministry of Health headquarters for a
focal person (deputy director) responsible for Ophthalmology. This focal person coordinates day to day
activities that involve eye care, and liaises with supporting partners that are involved in eye service

delivery.

Eye supporting partners

As far as support to eye services is concerned, Malawi is very fortunate in that there are many non-
government organizations (NGO’s) who support eye care services (some specifically for eye care while
others support eye care as part of a comprehensive approach to health). To avoid duplication of services
and unnecessary waste of resources, different partners in eye care support specific zones in the five

administrative health zones of the country (table 16).

Table 16: Main zonal Eye supporting partners in Malawi

Zone Main Supporting MOH partner
1 Northern Zone Lions AID Norway (LAN)*
2 Central West zone Sightsavers (SS)?
3 Central East Zone Christoffel Blinden Mission (CBM) 3
4 South West Zone Sightsavers (SS)
5 South East Zone & Ministry | Blantyre Institute for Community
of Health headquarters Ophthalmology (BICO)*

1.Lions Aid Norway (LAN) is an NGO from Norway that belongs to Lions Club Members of Norway but is mainly funded by the
Norwegian government.

2.Sightsavers (SS) is a UK registered dedicated eye care charity for developing countries.

3.Christoffel Blinden Mission (CBM) is an International NGO with headquarters in Germany and USA.

4 Blantyre Institute for Community Ophthalmology (BICO) is a local charitable organisation.
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Levels and numbers of eye care workers in Malawi

Malawi faces a great challenge in that it has a severe shortage of eye health workers at all levels and
these cannot effectively provide services in the excellent facilities that are available. There are only 9
Ophthalmologists (8 native Malawians, 1 expatriate) covering the entire population of approximately 16
million inhabitants (1 Ophthalmologist per 1.8 million) and this figure is below the WHO/VISION 2020
minimal desired number of Ophthalmologist for this region (2 per million) and probably one of the lowest
in southern Africa. In terms of midlevel ophthalmic workers there are approximately 50 Ophthalmic
clinical officers/nurses and 4 cataract surgeons for the entire country. The cataract surgeons and some
of the clinical officers/nurses are based at the central hospitals to support the Ophthalmologist, but there
is at least one ophthalmic clinical officer or nurse in each district that offers eye services to an average
district population of 400,000 persons. There are 4 optometrists working in the Lions eye hospitals (one
in each) and who do refractions, and low vision services are carried out by clinical officers in the central

hospitals.

Training courses for eye care workers

Ophthalmologists

Prior to 2005 there was no training institution for ophthalmologists within Malawi and all the Malawian
ophthalmologists were trained at the Department of Ophthalmology, University of Nairobi in Kenya which
had strong links with the University of Munich in Germany. In 2005 the Department of ophthalmology,
College of Medicine, University of Malawi based at the Lions Sight First Eye hospital in Blantyre
approached University of Munich to help to establish the capacity to train local ophthalmologists in
Malawi as was the case with Kenya. Later that year a twinning programme was established with the
Department of Ophthalmology, University of Tubingen in Germany upon recommendation by Munich,
and the first two Malawian ophthalmologists residents were recruited in 2006 to jointly train in Malawi
and Germany for four years. Both residents graduated with Masters in Ophthalmology and have
increased the number of Ophthalmologist from 7 to 9.

Cataract surgeons, ophthalmic clinical officers (OCQ’s) and nurses

The training of this cadre takes place at the School for Health Sciences based in Lilongwe. Since 1980s
Malawi has trained midlevel ophthalmic personnel and the school has produced over 650 graduates
from more than 20 African countries. Unfortunately, since the school was set up to cater for the entire
region, the number of Malawians that could be enrolled was limited and hence only a few Malawians

graduated. Most of the countries that were sending paramedicals for training in Malawi have started their
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own training schools, and this has given Malawi an opportunity to increase the number of local

candidates. This should result in an increase in the numbers of midlevel ophthalmic personnel in Malawi.

In regard to the optometrists, the four that are working in Malawi are private expatriate optometrists
working in private optical shops at Lions Eye Hospitals. However, in 2008, a school of optometry was set
up offering a four- year degree programme tenable at Mzuzu University, which uses the Lions Eye
Hospital in Mzuzu for teaching. The increase in optometrists should result in availability of optometrists in
district hospitals, and the future possibility of having readily available refractive services.

Eve care service delivery

Almost all the eye service delivery in Malawi has been supported by NGO’s, and their particular interest
in a specific area has guided how the service delivery has been implemented. Until recently the focus on
eye care was on adult cataracts surgery, with an average national cataract surgical rate (CSR) of 600
surgeries per million per population[260]. Community services for children were limited to health
promotion and school screening for refractive errors, but there were no mechanisms on how the children
identified with refractive errors could readily access glasses. With VISION 2020 listing blindness in
children as one of the priority diseases, the previous strategies of blindness prevention were reviewed.
Blindness in children has now been prioritized and a national paediatric eye unit has been established at
the Lions Sight First eye hospital in Blantyre to cater for the entire Southern Malawi (total population
nearly 6 million, 48% children) and also for children from other areas of Malawi [242]. A paediatric
oriented team has already been trained and is currently managing blind children (mainly with cataract)
using the recommended guidelines. Routine health centre visits by the ophthalmic clinical officer,
community based rehabilitation (CBR) workers, eye camps; self-referral to hospital, school screening,

and other methods have been used to get children with cataract to the hospital.

However, less than 80 cataract cases per year attend the hospital in Blantyre which indicates that
parents do not bring children. Reasons for poor uptake are likely to be similar to those reported from
Tanzania [115] (gender relations and decision making within the household, local cultural beliefs about
effects of surgery in children, long distance from hospital, transportation costs, low social education
status of the mother and lack of skills among health care professionals to adequately counsel parents

about surgery) and hence proactive case finding is needed.

The MOH plans to integrate primary eye care (PEC) into primary health care (PHC) through training of
community health workers called Health Surveillance Assistants (HSAs) (see section 1.4.3). It is hoped
that these will assist in identifying and referring more blind and visually impaired children in accessing

services in Malawi.
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Other services for blind and visual impaired children in Malawi

Through NGO and government partnerships, Malawi has adopted the comprehensive eye services (CES)
approach to blindness in children through involvement of the health, education and low vision/rehabilitation
sector. The country coordination of the program is based at the tertiary eye hospital in southern region of
Malawi (Lions Sight first eye Hospital- Blantyre); where the blindness in children coordinator is responsible
for referring children for appropriate eye care, education, low vision and rehabilitation needs.

In terms of eye care all children needing specialist clinical treatment are dealt with at the hospital while
those children needing functional low vision services are sent to a resource centre for the blind and visually
impaired that is located 30 km from the hospital. After obtaining clinical and low vision/rehabilitation
therapy, most children are integrated in normal schools where they are coached by specialist itinerant
teachers (IT’s), while some are referred to blind schools and special resource centers. There are two blind
schools in Malawi (one in southern region and the other in central region) which have approximately 95
children, and 14 resource centers which take approximately 172 children attending primary education[248,
249]. For secondary education over 17 secondary schools offer services to approximately 120 visually
impaired children. More boys than girls (64% vs. 36%) attend blind schools and resource centers[249,
261].

Referral of eye patients

Malawi health systems has a referral process that allows eye patients to move from the community (after
being identified by volunteers, HSAs, other health workers, or self) and be seen either at the first level
health facility (health centre), secondary level (district hospital), or tertiary level (central referral hospitals).
Once a patient has arrived at a health centre a nurse or medical assistant assesses and gives the first line
of treatment (free antibiotic eye drops/ointment plus analgesics) or the patient is referred to the district
hospital for further treatment. If it is an emergency such as ocular trauma and childhood cataract, the
patient is transported for free by hospital ambulance from health centre to district hospital. Non-urgent
cases are counselled to seek their own means to the district hospital. Health centres do not have facilities
for admitting eye patients. At the district hospital, there is a trained mid-level ophthalmic personnel
(ophthalmic clinical officer) that assesses the referred patient and provides additional treatment that may
not be available at health centre (dilating drops, steroid eye drops, minor surgical procedures etc.). Patients
are usually admitted at district hospital for a few days until the eye condition has recovered. In case of
children, they can stay up to months until complete recovery has occurred. Upon discharge patients go

through the same process, by ambulance from tertiary hospital to district hospital, then by ambulance
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again from district hospital to health centre. From the health centre, they walk or take a bicycle (using their
own money) back to their village (which can be up to 10 kilometres). Patients are given a return date to be
reviewed either at health centre, district hospital or tertiary hospital. Health Surveillance assistants can be

a useful source of information when it comes to reminding communities regarding health related issues.
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CHAPTER 2

2 Pre pilot and pilot studies

This chapter starts with a summary of the chapter, then describes the rationale and approach, pre-pilot
and pilot studies that were undertaken in southern Malawi between 2007 & 2008, as a follow up to the
original key informant work that was conducted in 2006, and how the information obtained was used to
develop the study questionnaires and methodology for the main study.

Summary of the chapter:

The pre-pilot and pilot studies presented here were conducted in the first year of the PhD between 2007
and 2008, in three separate districts, Mulanje, Chirazulu and Mangochi, in order to establish baseline
information about any eye care work that was been conducted, and the willingness of HSAs and key
informants to be involved in the project. As a background, in 2006, | pilot tested the key informant
method(KIM) in Chikwawa district, as part of my Masters in community Eye Health at the London School
of Hygiene and Tropical Medicine(LSHTM), and the results were encouraging, with key informants
identifying up to 151 blind and visually children, over a four-week period of field work. Papers that were
published as part of this work are attached at the end, as appendix 34. At that time, the suggestion was
that this cadre of key informants (Kls) would have been an alternative to the primary health workers
(Health surveillance Assistants), who were being advocated by the Ministry of Heath as the main group
that would be involved in primary eye care work, including childhood blindness. | decided to provide
evidence through research, by comparing the two groups.

| first had to register an NGO to recruit staff and administer the study, using the grant that | obtained
from the British Council for Prevention of Blindness. As very minimal research work had been done on
primary eye care among HSAs, and how that led to case identification, the plan was to conduct pre-
pilot, followed up by pilot studies.

The 3 months’ pre-pilot studies were designed to be qualitative in nature, and in-depth interviews and
focus group discussions were conducted in 3 districts, primarily to generate baseline information on the
knowledge, skills, roles and responsibilities of Kis and HSAs. Skills in qualitative research were obtained
after | attended a qualitative research methodology training at LSHTM.

Qualitative interviews (16 in total), comprising of 8 focus group discussions (FGD’s) and 8 in-depth
interviews sessions were undertaken with potential Kls (community members), HSAs, parents of blind
children, blind and normally sighted children. | designed tools (appendix 1-5), to assess levels of

knowledge, attitudes and practices among HSAs, potential KIs, and parents of blind children in regard to
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blindness in children, and generate information which would be useful in designing the training
curriculum for key informants and HSAs. Interviews were tape recorded using a digital recorder and were
transcribed, translated, and coded for emerging themes, using a coding framework shown in appendix 6.
Key findings from the pre-pilot studies were that both Kis and HSAs had very little knowledge and skills
in blindness in children, even though both groups were already involved in community health programs.
The terminology of eye diseases in the community was confusing, with sometimes two separate eye
diseases known by the same name. Parents of blind children has a sense of hopelessness, as they
mostly did not know where to take their children, or what to do, and this was worsened by the negative
way the community treated them. Blind children had hope that given an education and opportunities,
they had the potential to achieve similar goals as sighted children.

The findings were used to develop study tools that were pilot tested over a 6 months’ period.

Pilot studies were conducted in Mulanje districts, using 6 clusters, 3 randomised to Kls and 3 to HSAs,
and aiming to train an equal number of Kls and HSAs to identify blind children. In total 163 children were
identified, with HSAs only identifying 5 children and the rest (158) identified by Kls. A range of barriers
that limit KI and HSAs from identifying children were elicited, and are discussed in this section.

The findings of the pre-pilot and pilot were written up inform of an upgrading document, which was
presented during the upgrading seminar that took place at LSHTM in November 2008, where the
findings were discussed, and the justification to proceed with a full study was debated. A team
comprising of four experts from LSHTM (experts in blindness in children, global health, statistics and
epidemiology, and tropical diseases) were nominated as advisory panel. They guided me in the
methodology: the study design, sample size and the number of clusters to be used, selection criteria,
data collection and analysis including issues of quality control, and planned qualitative work and
statistical analysis.

The panel approved the main study methodology described in chapter 3.

2.1 Rationale

Using the WHO estimates for prevalence of blindness in children (derived from under-five mortality rates:
of 133 death per 1000 live births in Malawi), by 2008, there were expected to be at least 2,500 blind
children in southern Malawi, and up to a third were expected to be blind from cataract[54]. However, less
than 80 cataract cases per year attended the only paediatric eye hospital in Blantyre. This suggested
that either the WHO estimates were too high, or that current mechanisms for identifying blind and

visually impaired children were inadequate. Parents may not have been bringing children, and reasons
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for this were likely to be many and similar to those reported from Tanzania[115], and include parents
unaware that treatment for childhood cataract is available, gender differences (girls less likely to be
brought to hospital),complex decision making within the household, local cultural beliefs about effects of
surgery in children including fear, long distance from hospital, transportation and other indirect costs, low
education status of the mother and lack of skills among health care professionals to adequately counsel

parents about surgery.

VISION 2020 has listed blindness in children as one of its priorities. If the desirable goal of controlling
blindness in children is to be reached by the year 2020, more proactive methods for identifying blind and
visually impaired children need to be explored. The Ministry of Health in Malawi advocated training of
HSAs and their use in primary eye care (PEC), and this would include being responsible for identifying
blind and visually impaired children. There was not much evidence as to whether using HSAs would be
effective in identifying blind and visually impaired children. On the other hand, evidence gathered from
studies in Bangladesh[50, 54] Ghana[53], Malawi[162] and Iran[52] had shown that key informants

(community volunteers) could be effectively trained to identify blind and visually impaired children.

The question for Malawi was whether there was adequate evidence to advocate for change in policy to
train volunteer key informants instead of HSAs, or to continue training HSAs and observe their
effectiveness. In the absence of information comparing the effectiveness of the two groups, there was no
justification to choose one group over the other. A comparison of the two approaches in identification and
referring of blind and severely visually impaired children in Malawi and their effectiveness was, therefore,

desirable.

A randomized cluster community study to compare two approaches of ascertaining blind children in the
community i.e. training HSAs versus training Key Informants (Kls) was, therefore, planned and
conducted to address this question in southern Malawi. The study was designed to provide evidence for

and against each method.

Approach

Since very little previous similar research on blindness in children had been done in Malawi and there
was limited baseline information about the work and willingness of HSAs and volunteers to be involved in
the eye care, a phased approach to the research question was adopted, and implemented within 5 years
(2007-2012).

Phase 1:3 months’ pre-pilot studies in 3 districts to generate baseline information on the knowledge,

skills, roles and responsibilities of Kls and HSAs and then use the data to develop study tools.
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Phase 2:6 months’ pilot studies in one district to pilot the study tools, analyse and refine them using the

information obtained.
Phase 3: 15 month’s data collection in two districts.
Phase 4: Data analysis.

Phase 5: Write up and discussion.

Research Team & ethical approval

The Blantyre Institute for Community Ophthalmology (BICO), registered as a charitable non-Government
Organisation (NGO) in 2008, based at the Lions Sight First Eye hospital (LSFEH), was formed to
administer the study. Two full time personnel were recruited under BICO: a research assistant /project
coordinator and a data entry clerk. The main team implementing the fieldwork in Malawi involved five
personnel: the lead investigator (K Kalua, an ophthalmologist and PhD research student), 2 ophthalmic
clinical officers (acting as trainers and interviewers), a research project assistant, and a data entry clerk.
Ethical approval for the study was obtained from the College of Medicine Research Committee
(COMREC) in Malawi, and the Ethics Committee at LSHTM in UK.

2.2 Pre-pilot studies

Pre-pilot studies were undertaken between December 2007 and Feb 2008 in 3 districts (Mulanje,
Chirazulu and Mangochi) in southern Malawi (Figure 18).
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Mangochi
(pre-pilot)
Lilongwe City

Chiradzulu
(pre-pilot)

Mulanje (pre-
pilot & pilot)

Figure 18: Map of southern Malawi showing pre-pilot and pilot studies districts

The districts were specifically chosen to capture social and cultural differences that may exist and
explain challenges in identifying blind and visually impaired children. Mulanje is predominantly Christian;

Mangochi is predominantly Muslim, while Chirazulu has a mixture of Christian and Muslim.

Aim
To assess levels of knowledge, attitudes and practices among HSAs, potential Kls, and parents of blind

children in regard to blindness in children, and generate information which would be useful in designing
the training curriculum for blindness in children for key informants and HSAs.

Objectives

1. Determine the knowledge and attitudes among HSAs and potential key informants towards
blindness in children.

2. Assess obstacles that might limit HSAs and key informants in being involved in activities involving
blindness in children.

3. Assess willingness of potential KIs and HSAs to be trained and involved in identification of blind
children.

4. Determine challenges that blind children in blind schools and in the community face, and determine
challenges that parents of blind children face regarding taking care of their blind child.

5. Develop training curricula for Kis and HSAs using information obtained from pre-pilot studies.
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Methods and findings

Qualitative interviews (16 in total) comprising of 8 focus group discussions (FGD’s) and 8 in-depth
interviews sessions were undertaken with potential Kls (community members), HSAs, parents of blind
children, blind and normally sighted children in 3 districts. The method of interviews, number of events

and who was interviewed is shown in tablel7.

Table 17: Method and number interviewed per session

Number
Method Sessions | Participant groups interviewed
Focus Group
Discussions (FDG's) 8 2 FDG's Kl 31
2 FDG's HSA's 25
2 FDG's Parents of Blind/VI
children 13
2 FDG's Blind/VI children/Normal
children 12
Total 81
In-depth interviews 8 Parents of blind children 2
Visual impaired children 3
Normal sighted children 3
Total 8

A team of 3 research assistants trained in qualitative research conducted the interviews. Key informants
and Health surveillance assistants were interviewed in the health centres, while parents, blind and

normal children were interviewed in the integrated boarding school, which is where children lived.

All the participants were randomly selected. Topic guides were developed as per protocols for
conducting FGD’s in developing countries, suggested by Hennink [216, 262] (appendix 1-5). Interviews
were tape recorded using a digital recorder. Three facilitators who attended training on semi structured
interviews were present for each session, one doing the interviews, the other taking hand written notes
and the last person recording the sessions (Figure 19). Each session lasted for up to one and half hours.
Key findings were summarized at the end of the session and discussed with participants for validation.
The recordings were transcribed, translated, and coded for emerging themes [263], as shown in

appendix 6.
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Figure 19: Focus group discussion session with HSAs in Mulanje

Key findings from HSAs and potential key informants:

Health surveillance assistants reported that their basic training did not cover PEC and expressed
willingness to be trained and involved in identifying blind children. They wanted to know more about the
anatomy of the eye and what causes blindness. When asked about what they felt were causes of
blindness in children and how to find the children, HSAs showed very little knowledge. Even though
HSAs main work involved immunization and supplementing under-five children with vitamin A, more than
half did not know that vitamin A deficiency could lead to corneal blindness and that cataract can affect
children. HSAs reported that while some duties in their village could be undertaken by individuals,
activities such as immunization often involved team work of 3-5 HSAs. They undertook health promotion
and disease surveillance, diagnosed and gave first line drugs for malaria, pneumonia and diarrhoea in

children.

In addition, HSAs reported doing home based palliative care for people with HIV/AIDS but most did not
like this aspect of their work. Their most enjoyable task was giving immunization followed by planning
their own work and time schedule. Health Surveillance assistants felt they would be the appropriate
cadre to be trained to find blind children as they were better educated than volunteers, were recognized
by the government and were already implementing many other much more demanding health

programmes.

Potential Kls e.g. traditional healers, those involved in community programmes (e.g. orphan care,
nutrition) and religious leaders also expressed willingness to be trained on how to identify blind children
in their communities and had similar misconceptions about the causes. Sexually transmitted diseases
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affecting pregnant women were what they perceived as the commonest cause of blindness in children.
Almost all the volunteers were already implementing other health related programmes in their
community. They reported that they indirectly benefited from these projects mainly through being
provided with free t-shirts, lunch and transport refunds. The special recognition they received in their own
village gave them status and made them appear knowledgeable. Volunteers felt that since they lived in
the villages and knew all the residents, they would be the right cadre to be trained to identify blind
children. They thought that HSAs already had a lot to do and would not give much attention to blind

children at the expense of other life threatening conditions.

Both Kls and HSAs believed there were at least 3 to 5 blind children in every village (child population
500) in their community but since they did not know that anything could be done to help them they were
not being given attention. Traditional beliefs that blindness could be caused by witchcraft and other
abominations (i.e. evil spirits) were common among both Kls and HSAs. They admitted that harmful
traditional eye medication (TEM) or traditional remedies (e.g. mother’s breast milk or urine as eye drops;
crushed pepper or tomato leaves as a treatment for red eyes) were commonly used as first line
treatment for eye conditions in the community. They believed some could permanently cure blindness.
Members from both groups admitted using traditional remedies for their own eye conditions or had

advised relatives to do so.

The concept that a child who can still “see some things including light” can be categorized as “blind” (if
VA is poor <3/60) was difficult for KIs and HSAs to understand. Most said they would not list such a child
with poor visual acuity as blind if the child could still see enough to move around on their own. In regard
to causes, different communities used different names for the same eye diseases. Interestingly, some
common vernacular words meant different eye conditions within the same community. For example, a
common word “Ng’ala” that everyone knew was translated by one group as a “white spot on the eye”,
while for the other group it meant a growth in the eye that caused the eye to be red. Upon further
discussion by Kls and HSAs, it was revealed that indeed it represented both. However, the
hospitals/health department used the term “specifically for cataract”. It was obvious from these FDG'’s
that if Kls and HSAs were told to identify and bring children with “Ng’ala”, all sorts of conditions would be
brought. It would, therefore, be necessary during training to use specific and agreeable terminology and

definitions.

Key findings from parents:

Parents of blind children often did not realize the nature and seriousness of the problem until the child
was older and completely blind and some still hoped the condition would go away as the child grew.

Most felt blindness was as a result of witchcraft resulting from family disagreements or jealousy and

Khumbo Kalua PhD Thesis pg.89



occasionally as a punishment for the wrong things done by the mother or father. These beliefs meant
that their first line of approach for help was traditional medicine and only after that failed did they take the
child to hospital. Some parents said they wished they had taken the child to hospital earlier, but distance
was mentioned as a major barrier. In terms of caring for the child, it was usually the mother who was
responsible and sometimes with very little family support. One mother reported that upon learning that
the child was blind at 6 months, the father left to marry another wife in the neighbouring village, and
another reported that she and her husband were disowned and banned from visiting other family
members for fear of spreading the diseases. Mothers reported that they were given and called by “nick
names” in the community such as “mache saona” which means mother of the blind child and everyone
would know who that person was. They said there was very little understanding or sympathy from the

community.

Key findings from blind and normal sighted children:

Most of the blind children could not explain what eye condition they had and what caused their blindness,
but said they did not care much about that. What they were most concerned about was the way normal
sighted persons treated them and why normal sighted persons had such problems in understanding and
accepting them as they were. They said people in the community would make rude jokes about them
instead of feeling sorry for them, saying that they had no future and would end as beggars. They
preferred to be an integrated school where normal sighted children /friends would assist them. Sighted
children indicated that they were more empathetic about their blind friends and said they were always

willing to assist them.

All children expressed high ambitions and felt that if they were given an education and opportunities they
had the potential to achieve similar or better things as sighted children. The children loved being at
school more than staying at home because, they said, while at school, they would be assisted by friends
but when at home their parents would often lock them up to prevent them from harm and sometimes
siblings would mock them. During the farming season, they could be forgotten and left all day, often
without food. Children concluded by saying that blind children are “not dumb and deaf” and most of the
times they will hear bad things being said about them hence there is need to inform society so as to

change their attitudes.

Conclusions

Both KIs and HSAs had limited knowledge and skills in eye care and knew little about blindness in
children. Each group expressed interest and willingness to be involved in blindness in children activities
and felt that they would be the right cadre to be trained and this further justified the reason for comparing

the effectiveness of the two groups. Issues arising from parents and blind children gave information on
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the counselling skills Kls and HSAs needed to be taught to handle such children when identified in the
community, and also gave important information to use to encourage other blind children that do not

attend school.

Information obtained from this qualitative study was used to develop training curricula (on expected
knowledge, skills and attitudes) which included a brochure on issues about blindness in children and a
training manual for both Kls and HSAs. The training was evaluated and the curricula revised and
updated following comments and further modified during the pilot study.

2.3 Pilot studies

Following the pre-pilot phase, pilot studies were done in southern Malawi between February and October

2008 in one district (Mulanje) in Southern Malawi (Figure 18).

Aim

To test and refine the objectives, methods and study tools that would be used in the main study districts

Objectives

Select and recruit 60 HSAs and 60 Kis for training
Conduct 6 trainings sessions for Kis and HSAs
Conduct 18 community eye examination sessions on children identified by Kls and HSAs

Refer and follow up children needing tertiary services

ok~ 0N P

Revise the data collection forms and methodology based on information obtained

Methods

Selection of clusters and recruitment of Kls and HSAs:

The total population of Mulanje district was 435,753[264]. Based on existing geographical boundaries the
district was divided into 6 clusters of similar population sizes (approximately 70-80,000 population per
cluster, 35-40,000 children). Clusters were then randomly allocated to training of Kis or HSAs (3 each).

Each cluster had 2-3 health centres located within it and approximately 60-70 villages.
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Selection of Kls and HSAs

Approximately 20 Kls or HSAs were recruited per cluster for each training session. The health centres
catchment population was used to determine how many Kis and HSAs were selected from that centre for
training (proportional to size so that each Kl and HSA covered a similar population area). Village leaders
were asked to select persons (KIs) who were resident in the village, were acceptable to the community,
had time to do the work, and who also knew how to read and write. Approximately 1/3 of all HSAs
working in each cluster were selected for training using the Kl and HSA selection criteria (appendix 7).
Once selected, KIs and HSAs were communicated about dates and venues for training.

Training of Kils and HSAs and identification of children:

Groups of Kls and HSAs were trained separately on concurrent days and the training was done in a centre
identified in the community. Training was conducted by 4 facilitators (the lead investigator, 2 ophthalmic
clinical officers and a project coordinator). The aim of the training was that Kls and HSAs should be able
to identify cases of blind and severely visually impaired children in the allocated villages. A Kl and HSA
training manual developed using the findings from the focus group interviews and other community eye
health materials was used (appendix 7) for the training. HSAs & Klis were taught how to assess visual
acuity using a single E chart at a distance of 6 meters in children aged 6 to 15 years, and how to take a
standard history for children aged less than 6 years to determine if the child could be blind or visually
impaired.

Each Kl had 1-4 villages allocated to them, comprising of an approximate total population of 2,000
residents and were told to identify and list all children they thought to be blind. They had to do this within
the 2- week period after the training. They were given brochures as reminders of what to do and how to
measure visual acuity (appendix 8, 9 & 10) and forms to complete while identifying children (appendix
14-20). The methods they could use for identifying children included going from house to house to ask if
there are any children with visual problems, making announcements during gatherings (markets, church,
weddings, funerals, village and political meetings), going into schools and asking the teachers and
talking to women’s groups (e.g. orphan carers, home based carers). Key informants underwent half days
training and they were told when and where the KI clinic would be held in their community where the

children they had identified would be examined.

In contrast, the HSAs underwent a full day of training conducted at one of the Health centres in their
community. This was because during the pre-pilot phase they had asked to be taught about the anatomy
of the eye and the causes of blindness and it was felt this could not be covered in half a day. The Kis on
the other hand did not need to know the details so it was felt half a day would be enough for them. The

curricula for HSAs also included information on the management and prevention of other eye conditions.
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HSAs were allocated villages also covering population of 2000 to visit and were given a single E letter
visual acuity (VA) chart and forms (in English) to complete. The methods HSAs could use to find blind
children included health talks at the health centre and asking mothers if they had any children with eye
problems. If identified they were to take a more detailed history and examination. They also asked
mothers if they had any concerns about their child’s eyes during immunization clinics, during their routine
village visits, if any members of households had eye problems and if they knew anyone with eye
problems in their area. They were told to refer all children they suspected of having visual problems to
the ophthalmic clinical officer (OCOQO) at the district hospital (he was part of the research team). The name
and diagnosis of each child seen was recorded in duplicate: one copy was given to the parent and HSAs
kept a copy for their records. Every time they referred a child, they would communicate with the OCO.
They did not have a deadline for identifying children as this was supposed to be integrated into their
normal work. In terms of enumeration and incentives, Kis and HSAs were not given any financial
incentives but told they would be given a t-shirt for every blind child they identified. During the day of
training, they received lunch and transport costs were reimbursed. All forms used during the fieldwork
are shown in appendix 11-33.

Examination of identified children in the community:

For children identified by Kils, eye clinics were conducted in the community at agreed centres two
weeks after the training. Kls were told the date, place and time to bring the children. The research team
conducted the ophthalmic examinations during the clinics. Written consent was obtained from parents
of children who had been brought to the examination centre and from the children themselves if they
were able to understand. The clinical ophthalmic examinations involved measuring visual acuity with
LogMAR charts for older children and LEA charts for the very small children, pinhole for best corrected
visual acuity, cycloplegic refraction if warranted, anterior segment examination with a torch and portable
slit lamp, florescence staining, tonometry when justified, and direct and binocular indirect
ophthalmoscopy. Mothers were told of possible side effects for the eye drops used for diagnosis
(amethocaine 0.5%, fluorescence 2%, tropicamide 0.5%, and cyclopentolate 0.5%) and treatment

(antibiotic and anti-allergic eye drops) before installation.

A modified version of the standard WHO form was used to assess the causes of blindness in children
(appendix 22). Children referred by the HSAs were examined by the OCO at the district hospital, or by
an ophthalmologist if referred directly to the tertiary hospital in Blantyre, if the latter was the nearest. A
register of children who had been referred by the HSAs was kept at the district hospital and by clinical
staff at the tertiary hospital. These were reconciled for inconsistencies. After examination children were
referred for treatment, as required e.g. for surgery, refraction, low vision services, special education,

rehabilitation and community based rehabilitation (CBR).
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Follow up and tracing of identified children

A database of all children coming to the district and tertiary hospital and their means of referral was
compiled. Through working with the paediatric ophthalmologist at the tertiary hospital, registers of how
to track all children reporting at the hospital were established and put in place so that every time a child
from any of the clusters reported this could be recorded. Due to the complexity and challenges of
tracking Kls, HSAs and the children identified, 14 separate quantitative forms were initially developed

during the pilot phase for capturing data at various levels (appendix 12-25).
Results

The total population covered in the pilot study was approximately 436,000 of whom approximately 42%
were children. The total number of children living in selected villages (target population) from the Kis
clusters was approximately 85,000 while for HSAs clusters it was approximately 100,000. The total
expected number of blind and severely visual impaired children (BL/SVI) children from population in the
study area using WHO estimates of 0.8 blind per 1000 children was 148.

Characteristics of KIs and HSAs trained
Approximately equal numbers of Kls and HSAs were trained (64 and 59 respectively) and the sex

distribution between the two groups was also equal. The average age was 29 years for HSAs and 34.5
years for Kis (Tables 18 and 19).

Table 18: Number of Kls and HSAs per training session

Session No Numbers Trained
Health Surveillance
Assistants Key Informants Total
Session 1 16 20 36
Session 2 20 23 43
Session 3 23 21 44
Total 59 64 123

Table 19: Gender distribution between Kls and HSAs

Health Surveillance
Sex . Key Informants Total
Assistants
N % N % N %
Male 29 49 34 53 63 51
Female 30 51 30 47 60 49
Total 59 100 64 100 123 100
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Key informants (KIs) were asked to state their social roles and these are shown in table 20.

Table 20: Social roles of Kls

Social roles Number %
Local farmer 16 25
Village committee member 13 17
Community Based organization 10 16
Religious leader 9 14
Health committee 9 14
Human rights 2 3
Orphan carer 2 3
Traditional Birth attendants 2 3
Peer educator 1 2
Total 64 100

75% of the Kls played active roles in several community projects.

Baseline characterizes of children identified by Kls & HSAs

From each of the 3 training sessions, Kls and HSA identified 163 children of whom 22 were confirmed to

be blind on examination. Kis alone identified 158 children of whom 20 (13%) were blind while HSAs
identified 5 children and 2 (40%) were blind (Table 21). Using the estimates of 8 blind children per 10,000
there were expected to have been 148 children in the catchment area and both groups combined only

identified 15% of those expected. Key informants (KIs) alone identified 29% of expected children in their

catchment area while HSAs only identified 2% of blind children in their catchment area.

Table 21: Children identified by KI and HSAs per each session

Health Surveillance Assistants Key Informants All

Total Confirmed Ir?itlzl Total listed Confirmed Ir?itﬁl Total Confirmed -crr?itlzl

listed blind blind listed blind

pop pop pop

Session 1 1 1 42,253 58 2 30,733 59 3 72,986
Session 2 1 1 20,649 39 3 22,339 40 4 42,988
Session 3 3 0 39,633 61 15 31,766 64 15 71,399
Total 5 2 102,535 158 20 84,839 163 22 187,374
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In regard to schooling, 14 of the 22 children were of school going age (5 and above) but only 7 (50%)
were in school. Three had dropped out of school due to being blind while the other 4 had never been.
Those who dropped were happy to go back to school, and through support from this project they were
sent to a school for visual impaired children. The children’s age ranged from 1-15 years, the mean age
being 6.8 years (Table 22).

Table 22: Age range of children & frequency

Age range No of blind/SVI children Percentage
N %
<5 8 36.4
5- <10 8 36.4
10-15 6 27.2
Total 22 100

Among all children, 13 (59%) were blind, 7 (32%) were severely visually impaired, and 2 (9%) were
believed Blind/SVI but could not be primarily tested. The causes of visual loss (diagnosis) among the
children identified are shown in Table 23.

Table 23: Causes of visual loss by sex

Clinical Diagnosis Boys Girls Total

N % N % N %
Cataract 10 59% 1 20% 11 50%
Cornea scarring 2 12% 1 20% 3 14%
Glaucoma 2 12% 2 9%
Cortical blindness 1 6% 1 20% 2 9%
Optic atrophy 1 6% 1 20% 2 9%
Refractive error 0% 1 20% 1 5%
Amblyopia 1 6% 1 5%
Total 17 100% 5 100% 22 100%

% Boys 7% 23% 100%

Of all blind children 77% were boys. Un-operated cataract was the leading cause of blindness (50%).

Findings on barriers: Kl and HSAs perspectives:

A total of 3 in-depth interviews and 2 focus group discussion were conducted with Kis.

Key Informants said they had to travel long distances between villages, taking up to 2 hours to visit all
the villages allocated to them. Once they heard there was a child suspected of being blind they usually

went to their home to talk to the parents and check the child. Motivating factors included the knowledge
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they acquired and wanting to help their communities. Key informants reported that the majority of older
children they saw with eye problems had red eyes and itching. Key informants reported that they needed
to have proper identification cards to be accepted in their communities especially in the neighbouring

villages.

As most HSAs did not identify any children, a larger proportion of them were included in qualitative
research to find out why they didn’t. Therefore 5 focus groups (6 HSAs in each) and 2 in-depth
interviews were conducted. HSAs reported that the commonest method they used to identify children

was health promotion (making announcements) and this was done mainly in their own work village.

It was difficult for them to work in other village with HSAs who had not been trained which was contrary
to what was reported in the initial qualitative studies. A misunderstanding about incentives for
identifying blind children led to their non-trained colleagues being jealous and not willing to assist.
HSAs reported that they had not been given long enough time to identify children (the visit done was 4
weeks after training) as they were busy with other duties. They said they needed a minimum of 2-3
months to do the job in the allocated villages. HSAs also wanted to be given bicycles and motorcycles.
Most HSAs admitted that after the training they had not searched for the children as agreed. Reasons
included immunizations keeping them busy and they did not think it was appropriate to screen for blind
children at the same time. HSAs said they would prefer to have a specific day to attend to eye patients
in their villages. Some senior HSAs admitted they were involved with other programmes that gave
better incentives such as bicycles. To assess whether HSAs had acquired the right knowledge and
skills after training and whether they still remembered, we asked questions about what was taught to
HSAs at random, and all of them correctly recalled the causes, and how to identify and refer blind

children.

Discussion of findings:

From these findings, it was noted that both Kls and HSAs are capable of acquiring knowledge and
some skills in identifying blind children after a short period of training. Key informants were more willing
than HSA'’s to be involved in identifying blind children and this may be because HSAs have other
demanding duties. However, the numbers of blind and severely impaired children identified by both
groups (and particularly HSAs) were very low. There were a number of possibilities for the low
numbers: both groups may have not covered the entire areas, they may have covered the area but
there were fewer blind children than expected, or parents of blind children were not wanting to
acknowledge the person to strangers, either through fear, shame, or through belief that nothing could
be done. The last possibility was very unlikely as residents from these villages lived a much more

communicable life which would make it harder to hide the blind children. On the whole, the
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discrepancies in the numbers between Kls and HSAs suggested more to the fact that they did do the
exercise well and that perhaps the villages allocated were too large or the distances between them too
great. Some HSAs admitted not to have done the job because of lack of time due to engagement with
other activities but in the absence of supervisory records it was difficult to verify this. The observation
that the person in charge of health centres had very little supervisory role meant that before moving into
the remaining districts it would be necessary to interview several people at health centres and district
hospitals to find out how HSAs spend their time, who allocates tasks and supervises them and also

‘how much time’ is allocated to different activities.

More boys (77%) than girls (23%) were identified and this suggest that girls were possibly being missed,
and this would be in agreement with observation made in Bangladesh[54] and Tanzania[160]. The large
proportion (50%) of children identified with cataract could either be explained by the fact that emphasis
during the training was on finding children with cataract (which is treatable). It was therefore decided that
during the main study the training of KIls/HSAs needed focus on listing all children regardless of the cause

and particularly advising the KIs/HSAs to look for the girls.

Recommendations by advisory panel

The findings of the pilot studies were presenting to the upgrading committee at LSHTM on 28" November
2008, which approved that the main study should be conducted in the remaining two districts taking into
account suggestions and revisions that were discussed. The following weaknesses were identified in the

methodology:

1. Differences in the length of trainings periods between Kis and HSAs (half a day for Kls and full day
for HSAs) and the content of the curricula (basic for Kls but a bit more advanced for HSAs) would
bias results of the study.

2. Different methods of referral and clinical examination mechanisms between the two groups (Kls
referring children to the Kl clinic set in the community at agreed dates while HSAs were requested
to identify and send children to the district hospital at their own time) were likely to lead inbuilt study
differences that would bias the results.

3. Qualitative interviews after the identification period mainly focused on the service provider (Kl or
HSAs) and the problems associated with identification of children; but barriers to service uptake on
the side of the consumers (blind children, parents and community) that were not addressed are

equally important and need to be addressed in the remaining districts.
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Revisions and commencement of main study:

The concerns and advice of the advisory panel were addressed during the main study that took place in
2 districts (Zomba and Mulanje) for a period of 17 months from December 2008- April 2010. In brief, the

following actions were taken:

1. The training was standardized to one full day for both groups and the curricula were revised and
only addressed basic skills in identifying blind and severe visually impaired children.

2. All eye examinations sessions were done in the community at given dates.

3. Qualitative interviews to address non-financial barriers that parents and blind children face while

accessing services were factored in the main study.

After the pilot study, tools were revised and finally 17 forms were used in the two districts
(appendix 12-29). Clinical data were captured using a modified version of the WHO form for
childhood blindness [100] (appendix 22). A semi structured qualitative questionnaire used for in-
depth and FGD’s was designed and administered to selected Kis and HSAs during follow up

(appendix 26) approximately 4-6weeks after the training.
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CHAPTER 3

3 Main study aim, objectives, and methodology

3.1 Aim

To compare two methods of ascertaining children who are blind or severely visually impaired by training