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and over 500 health centres in Ireland (HSE 2015a). Nine community healthcare
organisations are to be introduced in Ireland as part of an integrated primary care service

reform (HSE 2014).

Figure 4.2: Map of Ireland with HSE Figure 4.3 Map of Ireland with health
centres identified. hospitals identified.

Figure 4.2 Blue boxes are locations of Figure 4.3 Blue boxes are locations
HSE primary care centres. of hospitals Source: HSE (2015a).

Eye health and vision screening in Ireland is carried out regularly by non eyecare health
professionals from birth to nine months. In public primary schools two additional checks
are performed at entrance (age 4 — 6 years) and exit (age 11 — 13 years) by the HSE
(Government of Ireland 2005). These vision screenings (hereafter referred to as HSE
school screening) are performed by ophthalmic public health nurses (hereafter referred to

as nurses) as part of the community ophthalmic scheme.
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The “Best Health for Children Revisited” document published by the Irish Government
(2005) outlines vision screening personnel, rationale and referral criteria for CEH. It
recommends that VA be measured by a nurse using logMAR crowded 3 metres test,
illuminated Snellen Acuity test at 6 metres or Sonksen Silver VA matching test. The
referral criteria for primary school children are unaided VA of 6/9 (0.2 logMAR / 1.6
MAR) or difference in VA between the two eyes of more than one line. Anecdotal
evidence suggests that nurses record the unaided vision or aided visual acuity if
applicable in triplicate. A copy of the results is sent to the parents, the nurse will usually
contact the parents to explain the results and explain the referral pathway and waiting

times.

The Health Act 1970, Section 67, (Government of Ireland 1970) states that the HSE must
provide ophthalmic treatment and appliances in respect of defects discovered at school by
nurses. Critically the nurse refers children who fail the vision screening to the primary
care clinic where they are put on a waiting list to attend the community ophthalmic

physician.

In some areas of Ireland children are on a waiting list of 6 weeks to 2 years for an eye
examination with the community ophthalmic physician (Bray 2014). According to the
National Treatment Purchase Fund (2015) the number of children on the waiting list for

outpatient ophthalmology procedures in July 2015, in the three national children’s
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hospitals was 1749 (Children’s University Hospital Temple Street), 1010 (Our Lady’s
Children’s Hospital Crumlin), 98 Tallaght Children’s Hospital). In May 2015 the Irish
Medical Independent reported that approximately 70% of children on the waiting list in
Temple Street could be treated in a primary care setting (Lynch 2015). The Primary Care
Division Operational Plan (HSE 2015b) introduced new metrics to capture data on

waiting lists for ophthalmic services in the HSE.

In 2012 there were 22 community ophthalmic physicians employed by the HSE (lrish

Medical Organisation 2012).These physicians refract children, there are no community
optometrists in Ireland. There are currently 40 full and part time orthoptists working in
Ireland in the public and private sector (Irish Association of Orthoptists 2015). There is

currently no HSE orthoptic service in counties Clare, Carlow, Wicklow, Mayo and Louth.

Of note, the HSE Community Ophthalmic Services Scheme is a contract with eye care
professionals in which adult and teenage (12 - 16yrs) medical cardholders are entitled to
eye examinations and necessary spectacles free of charge (HSE 2006). No HSE contract
or legislation exists to allow optometrists to claim for children’s eye examinations and
therefore parents must pay for private paediatric eye examinations conducted by
optometrists. The HSE local health offices process appliance only claims for children’s
spectacles (HSE 2006). It is at the discretion of the local office as to whether or not they
issue a spectacle voucher to a parent with an optometrist’s prescription. A review of the

HSE primary care services is currently underway, a final report is due at the end of 2015
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(Lynch 2015). Loughman (2015, personal communication) identified a proposed plan by

the HSE to employ optometrists directly in order to reduce the waiting times.

Many parents opt for private child eye care as an alternative to the public system. They
may choose to have their children’s eye health assessed by an ophthalmologist or an
optometrist. In 2015 there were 24 paediatric ophthalmologists listed on the Irish College
of Ophthalmologists website (2015). There were other ophthalmologists who may have a
special interest in paediatric ophthalmology but who may not be registered on that page.
Optometrists in Ireland must be registered with the Opticians board and in general they
have trained in Ireland or the United Kingdom. In 2014 there were 754 optometrists
registered in Ireland (Irish Optician’s Board 2015). There were approximately 368 private
optometry practices in Ireland (What Clinic 2015). Currently optometrists are regulated
through the Opticians Act 1956 (Government of Ireland 1956). In the coming months the
Opticians Act 1956 will be repealed and the profession will become regulated by the
newly established Health and Social Care Professionals Act 2005 (Government of Ireland
2012b). The change in regulation will potentially increase the optometrist’s scope of
practice. The future professional code of conduct states that optometrists should work
within their competence and experience, whereas the previous Act limited the scope of

practice.
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45 Conclusion

There is a well-established care pathway for children with VI and URE in Ireland. In
addition there is the option of private primary eye care either through an optometrist,
ophthalmic physician, ophthalmic consultant or orthoptist. In the public system there are
issues surrounding the waiting lists for children failing the HSE school screening. The
following chapter investigates the outcomes of the first optometry led school vision

screenings of school children in Nampula, Mozambique.
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5 CHAPTER FIVE: STUDY ONE: OUTCOMES OF EYE HEALTH
ASSESSMENT IN FIRST SCHOOL SCREENINGS BY
OPTOMETRISTS IN MOZAMBIQUE

Abstract

Purpose:

In 2010 and 2012 children from three schools (one urban, one semi urban and one rural),
were screened for VI, URE and presence of ocular abnormality.

Methods:

Children failed the vision screening test if monocular VA was > 0.32 logMAR (< 6/12).
The right eye SE value detected by NCR was used for analysis of the URE. Data were
categorised for myopia and hyperopia (SE < -1.00D and > +1.50D) and astigmatism
(cylinder <-0.75D). Spectacle coverage was assessed.

Results:

749 children aged 4 - 18 years completed the study. The mean RE was +0.77 + 0.93
(SD). There were 18 (2.4%, 95% CI [1.3% - 3.5%]) myopes, 49 (6.5%, 95% CI [6.2% -
6.7%]) hyperopes and 48 (6.4%, 95% CI [4.7% - 8.1%]) cases of astigmatism. The
spectacle coverage was 0%. Ocular abnormalities were present in 12%, 95% CI [9.7% -
14.3%] of children.

Conclusion:

The NCR results revealed that the children were mainly emmetropic. School children in
need of correction did not have spectacles. The 12% rate of ocular abnormality indicates

that there are several public health issues which need to be addressed in Nampula.
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5.1 Introduction

Currently there is no established school vision screening programme in Nampula where
children have very limited access to eye health services. Ophthalmic technicians, with
varying levels of confidence and competence at retinoscopy and refraction (Shah 2015a)
work in the hospital and public clinics, they also conduct school vision screenings as
discussed in Section 3.2. This study implemented a school eye health screening in
Nampula to assess the vision and eye health of children attending primary school. The
study also assessed the feasibility of optometry led school eye health screening in
Nampula. This was the first ever school eye health screening by optometrists in Nampula,
Mozambique. This study also investigated the number of children who presented at the

school screening wearing spectacles.

5.1.1 Aims and Objectives

The specific aims and objectives for the research were:

1. To set up the first optometry led school CEH screening in Nampula and evaluate the

outcome.

2. To apply international classifications for URE to the NCR results of this study to
estimate the amount of URE using NCR results among this targeted cohort of school

children.

3. To assess the spectacle coverage rate.
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5.2 Materials and methods

5.2.1 Setting and participants

The study took place in three primary schools, one each in an urban (4000 pupils), semi-
urban (5241 pupils) and rural (1914 pupils) location (2010 total school population
figures) in Nampula, Mozambique, over six days in September 2010 and March 2012. A
total of 763 children were examined from the three primary schools, 205, 274 and 270
children from urban, semi urban and rural schools respectively. Due to missing
information on the records of 14 children, the data from 749 children was used. The
number of children who underwent the vision screening in 2010 and 2012 was 313 and

436 respectively.

Inclusion criteria

Children aged 4 - 18 years of age in each of the three schools visited could take part in

the screening.

Priority for screening

The initial aim was to prioritise children aged 5 - 7 and 11 - 12 years for vision screening.
However due to the large number of children in each school and the lack of resources,
children with obvious eye abnormalities or children identified by teachers or the research
team as having an eye problem/poor vision underwent vision screening (approximately

one third of subjects). An optometrist would visit the classroom, observe children for

61



obvious ocular abnormality and ask the teacher if he/she could identify any child with a
vision or eye problem. Additionally a random selection of children who queued at the
classroom door or were released as a class by a teacher to attend also underwent vision

screening (approximately two thirds of subjects).

Figure 5.2.1: Child vision and eye health screening in urban primary school

One classroom was kindly allocated to the team by the school principal in each school.
Children are wearing blue shirts. Eye research team are wearing white. Children seen
looking in the windows are queueing for the screening. Photo courtesy of Benjamin
Drummond, bdsjs.com.

Exclusion criteria

Adults > 18 years were not included in the study.
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5.2.2 Vision screening personnel

Vision screening was conducted in school classrooms by a clinical team consisting of
five optometrists and fifteen student optometrists on each visit. The student group
included final year Irish optometry students and second and third year Mozambican
optometry students. The study team were proficient in all the study techniques in advance
of the screening. On the first day of screening the study protocol, including equipment
use, measurement methods, and correct completion of data collection forms (shown in

Appendix 5.1) was outlined by the principal investigator (Aoife Phelan (A.P.)).

In 2010 all measurements including cover test (distance and near) were conducted by
seven senior optometrists. In 2012 the student optometrists carried out the vision
screening (University of Lurio second and third year students (n = 8)) and
ophthalmoscopy (DIT year four students (n = 3)) alongside and under the supervision of
qualified optometrists (n = 6). Any suspected pathology was checked and confirmed by
an optometrist. Cover test was conducted only on children with obvious ocular deviation.

NCR was carried out by two senior optometrists on each visit (four in total).

5.2.3 Vision screening procedures and instruments

Each child underwent the following screening protocol: Distance VA (child was asked to
look at a letter chart with one eye covered alternately), NCR (objective measure of
approximate spectacle prescription) conducted at 67cm, external ocular health assessment

and ophthalmoscopy.
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Several different chart types were employed: Letter or illiterate E chart, Kay picture
chart, letter logMAR chart, illiterate E logMAR chart and 0.3 logMAR screening chart.
The 0.3 logMAR screening chart was similar to that described by Keefe et al (1996). The
Minimum Angle of Resolution (MAR) is the angular size of the critical detail in an
optotype (Bailey & Lovie — Kitchin 2013). The logarithm of the MAR (logMAR) is an
accessible approach to recording VA (Bailey & Lovie — Kitchin 2013). Normal distance
VA was classified as presenting unaided distance VA < 0.32 logMAR (> 6/12 or > 2.09
MAR). The right eye was examined first; followed by the left eye. The eye was occluded
by a student optometrist holding an opaque occluder. The child passed the vision
screening test if they could read four or more letters from the 0.3 logMAR line with each
eye separately. Participants had difficulties using standard VA charts, mainly because of
literacy problems, and a number of simplified distance VA charts were used instead for
some study subjects. In the case of the illiterate E the child was asked to identify the
orientation of the gaps in the “E” by demonstrating the direction with their hands.
Reading four letters correctly on the 0.3 logMAR line has a numerical value of 0.32. VI
was defined as presenting monocular VA of > 0.32 logMAR (< 6/12). Analysis of the
vision screening results with each chart was conducted. The rationale for which chart is

recommended for future school vision screenings is outlined in Section 5.4.

NCR was carried out using a Keeler streak retinoscope (Keeler, London, U.K.) and a
retinoscopy rack held in the child’s spectacle plane in a darkened corner of the classroom.

The eye not being examined was not blurred. Children were asked to look at a non-
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accommodative target 6 metres away. The SE was calculated using the sphere and
cylinder from NCR data, based on the following equation: SE = Sphere + Cylinder / 2.
The number of cases of myopia, hyperopia, and astigmatism was determined using the
following definition: myopia, SE <-1.00D; hyperopia, SE > +1.50D and astigmatism was
defined as cylinder < -0.75D. Emmetropia was classified as SE > -1.00D and < +1.50D.
The preceding definitions for RE are referred to as RE category 2, the rationale for this
category is based on the use of NCR for objective assessment of RE and is discussed

further in Section 5.4. It was noted on each record if a child presented wearing spectacles.

Where more than one ocular abnormality was observed each condition was noted. The
most serious or sight limiting condition was used in the data analysis. Children with
active sight or life threatening pathology requiring ophthalmological attention were given
a letter of referral with a date to attend Nampula Central Hospital Ophthalmology
Department. A list of the children requiring treatment was also given to the school
principal who agreed to follow up with the children’s parents. Children with mild

infections such as conjunctivitis were advised on hygiene and sanitation.

5.2.4 Ethics

A letter explaining the study was delivered to the following authorities and permission
granted by them to carry out the screening: University of Lurio, the Provincial
Departments for Health and Education in Nampula, the head of ophthalmology in

Nampula Central Hospital and the school principals. After full verbal explanation of the
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eye examination by a Mozambican optometry student, fully informed assent was obtained
from participating children. At any time children could opt out of the study. Ethics

approval was granted in 2010 from the Dublin Institute of Technology Ethics Committee.

5.2.5 Data collection and analysis

Data collection

Results were collected on the screening record form (Appendix 5.1). Forms were
reviewed for accuracy and completeness in the field by the principal investigator (A.P.).
Manual data was stored in a locked suitcase in Nampula and transported to Ireland in the
principal investigator’s hand luggage. In Ireland, when not in use manual data was stored
in a locked filing cabinet in DIT. Initial data entry for the study was carried out using MS
Office Excel. The data was anonymised by using an individual code for each participant
for data security and confidentiality purposes. The file with the code was kept separate to
the anonymised data. The data was then transferred to the statistical package IBM SPSS
Version 22 (SPSS Inc., Chicago, Illinois, USA), where error checking including outlier

rechecking was carried out prior to statistical analysis.

Statistical methods/data analysis

The statistical software package IBM SPSS Version 22.0 (SPSS Inc., Chicago, IL, USA),
was used for analysis. The 5% level of statistical significance for hypothesis tests, and
95% confidence intervals for means, proportions and correlation coefficients were used

throughout all statistical analyses, without adjustment for multiple testing. Quantitative
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outcome variables analysed in this study included SE, sphere only, cylinder, logMAR
VA. The distributions of these variables were checked for normality using the
Kolmogorov-Smirnov test, and non-parametric methods (the Mann Whitney U test) were
used when non-normality was detected. Results for right and left eyes of each subject
were compared using appropriate correlation methods. Subsequent analyses were mostly
confined to right eyes only (following standard practice in the majority of RE prevalence
studies (Junghans & Crewther 2005)). This method of analysis avoids data duplication
which can impact on the statistical significance of the results (Newcombe 1987).
Histograms and box plots were used for graphical analysis/presentation of quantitative

variables.

Categorical outcome variables analysed in this study included myopia, hyperopia,
astigmatism, emmetropia, RE category, pathology and vision screening result.
Categorical explanatory variables included gender, location and age group. Bivariate
analyses of these categorical variables were based on the standard chi-squared test for
contingency tables. Pie charts and bar charts were used for graphical

analysis/presentation of categorical variables.

RE was described using two different categories. Category 1 is the classification of RE as
outlined by Negrel et al. (2000) for the RESC studies. It defines myopia as SE <-0.50D
and hyperopia as SE > +2.00D. Category 2 was derived from this study it defines myopia

as SE <-1.00D and hyperopia as SE > +1.50D.
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Relationships of study outcome variables to the demographic explanatory variables were
investigated by logistic regression for binary outcome variables (such as myopia yes/no),
and by general linear model analysis when the outcome was quantitative (e.g. right eye

SE).

Sensitivity and specificity statistics were calculated in order to assess and compare the
different vision screening approaches (chart types) which evolved in the course of this

study.

The study sample was a targeted cohort of children and not a random sample, and it was
collected in only one province in Mozambique. Following the usual practice for these
studies, hypothesis test p-values and confidence intervals are reported here, including
intervals for estimates, but these should be treated circumspectly as, strictly speaking,
inference cannot be made from this non-random sample to the population of children in
Nampula or Mozambique. As many subjects in this study were selected due to a

perceived higher risk of poor ocular health, our estimates may be on the high side.
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5.3 Results
5.3.1 Demographic profile

A total of 749 children completed the screening and are included in this study. Of these

children 379 (50.6%) were male and 370 (49.4%) were female.

The age range was 4 - 18 years of age and the mean age was 10.11 + 2.58 years. Figure
5.3.1 shows the age distribution of the participating children. The majority of children

(nearly 60%) were in the 9 - 12 years age bracket; more than 96% were aged between 5

and 14 inclusive.

Figure 5.3.1: Age distribution of the participants
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The age profile of the children who participated in this study with the percentage of total
participants above the corresponding bar: 18.7% were 12 years old, 0.3 % were 4 and 18

years old.
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Figure 5.3.2 shows the distribution by locality of the participating children; all three
localities are well represented in this study. Figure 5.3.3 shows that boys and girls were

relatively evenly represented in all three localities.

Figure 5.3.2: Distribution of the participants by locality

u Urban (27.4%)
# Semi-urban (36.6%)
B Rural (36%)

The distribution of children by locality: 27.4% were in urban schools, 36.6% were in
semi-urban schools and 36% were in rural schools.
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Figure 5.3.3: Distribution of boys and girls by locality
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The gender distribution of participants by location of school was: urban (50.2% female
and 49.8% male), semi-urban (46.4% female and 53.6% male) and rural (51.9% female
and 48.1% male).

A more complex demographic picture emerges, however, when one considers the three
variables jointly — see three-way contingency table in Appendix 5.2. In this table, just
36% of the 12 - or - over age group in the urban school are female, compared with 49.8%
female in this age group in the semi-urban school and 51.9% in the rural school. Given
these findings, statistical confounding is an issue (effect of age on myopia, say, may be
partly an effect of gender), and in order to cater for this, the analyses reported below, of
the relationship of study outcome variables (such as myopia) to the demographic

variables are presented for age, sex and location jointly rather than individually.

71



5.3.2 Refractive error

5.3.2.1 Spherical equivalent

The SE was calculated. Right eye SE data was used for analysis in this study because of
the strong correlation between right eye and left eye data (in this study, Spearman’s rho rs
=0.80, 95% CI [0.76 - 0.84]). The distribution of SE was assessed for normality using
the Kolmogorov-Smirnov test. The mean SE for the right eye, as determined by NCR,
was +0.77 £ 0.93, 95% CI [0.69 - 0.83]. The distributions of RE expressed in SE for the

right eyes are shown in Figure 5.3.4.
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Figure 5.3.4: Distribution of refractive error
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Refractive error is expressed as spherical equivalent (age 4 - 18 year old children, right
eyes). The black continuous line represents the expected values if the data has a standard
normal distribution.

The distributions of refractive error in Figure 5.3.4 show a negative skewness (data to
right of graph) and a positive kurtosis (data peaks centrally). There are some outliers to
the SE mean (+0.77 95% CI [0.69 - 0.83]) with a 5% trimmed mean (+0.81 95% CI [0.77
- 0.84]). The trimmed mean does not include the top and bottom 5% of SE values (or

outliers) recorded. In this study the mean and trimmed mean are very similar so the
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outliers are included in analysis (Pallant 2013). The Kolmogorov-Smirnov test for
normality showed a significance value of p = 0.00 this indicates non normal distribution

which is common in larger samples (Pallant 2013).

There was a strong correlation between the right eye SE and right eye sphere only
measurements (Spearman’s rho rs = 0.89, p = 0.00). The SE (mean +0.77 £ 0.93, 95% ClI
[0.69 - 0.83]) rather than sphere only (mean +0.87 + 0.92, 95% CI [0.8 - 0.94]) was used

in this study as the SE is used in the majority of prevalence papers (Table 2.1).

5.3.2.2 Refractive error categories

The data was further divided into two categories to examine the effect of using two
different classifications of RE currently in use (as discussed in Section 5.2.5). The two

categories were:

Category 1: myopia, SE < -0.50D; hyperopia, SE > +2.00D.

Category 2: myopia, SE < -1.00D; hyperopia, SE > +1.50D.

In category 1, there were 25 (3.3%, 95% CI [2.0% - 4.6%)])) cases of myopia in this
study, and 31 (4.1%, 95% CI [3.75% - 4.45%]) cases of hyperopia. Category 2 (SE < -
1.00D and > +1.50D) was also used which helps to compensate for the use of NCR,

which can underestimate the number of hyperopes and over estimate the number of
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myopes (see discussion). This category showed a reduction in the number of myopic
cases to 18 (2.4%, 95% CI [1.3% - 3.5%]) and an increase in the number of hyperopic
cases to 49 (6.5%, 95% CI [6.2% - 6.7%]). In summary using category 2 URE was
detected in 8.9%, 95% CI [8.7% - 9.1%] of school children. The category 2 classification

was adopted for subsequent statistical analysis of myopia and hyperopia.

The maximum RE measured among the children in this study were —11.00D (SE) for
myopia, +5.00D (SE) for hyperopia, and —6.00DC for astigmatism. All these were

previously undiagnosed and uncorrected.

Astigmatism

There was a fairly strong positive correlation between the cylinder value in the right and
left eyes (Spearman’s rho rs = 0.52, 95% CI [0.45 - 0.59]). Only cylinder data from right
eyes was used for the refractive class analysis. The astigmatism measure, using the
cylindrical component of the prescription for the right eye of the sample data, had a mean
of -0.22D % 0.52 (SD), 95% CI for mean [-0.25 - -0.18]. There were 48 (6.4%, 95% CI

[4.7% - 8.1%]) cases of astigmatism (cylinder <-0.75D) in this study.

5.3.3 Spectacle coverage

In the present study spectacle coverage was 0.00% i.e. none of the children presented

wearing spectacles. Thus, children found to have vision reducing RE were not wearing
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spectacles. If myopia SE <-1.00D is used as a prescribing criterion 18 (2.4%) children
would be considered myopic and should have spectacles dispensed. If hyperopia SE >
+1.50D is used as a prescribing criterion 49 (6.5%) hyperopic children would benefit
from spectacle prescription. If the best case scenario from both RE classification
categories are used i.e. myopia SE < -1.00D (2.4%, 18 cases) and hyperopia SE > +2.00D
31 (4.1%, cases) this would still mean that in the current sample 6.5% of children would
have benefited from spectacles. If astigmatism cylinder <-0.75DC is used as a
prescribing criterion, 48 children (6.4%) had significant astigmatism and should have

correction.

5.3.4 Ocular abnormalities

In total 747 children had complete screening data including ophthalmoscopy. Ocular
abnormality was detected in 90 (12%, 95% CI [9.7% - 14.3%])) of the 749 children
screened. The main ocular abnormality detected in each child was grouped into
categories, similar to those used in the RESC studies (Maul et al. 2000; Pokharel et al.
2000; Zhao et al. 2000; Dandona et al. 2002; Murthy et al. 2002; Naidoo et al. 2003; He
et al. 2004; Goh et al. 2005), and shown in Figure 5.3.5 and Table 5.3.4. Glaucoma was
suspected in 26 children, anterior segment disease in 17 children and corneal opacity in
14 children, retinal disorder in 8 children and cataract in 7 children. Strabismus and
ocular albinism were found in 5 and 3 children respectively. In 2 cases the
ophthalmoscopy was not recorded, pathology was noted but not defined in 7 cases

(unexplained); the pathology did not readily fit into the categories in 3 cases (other —

76



scleral thinning, 2 nystagmus). Retinal disorders included solar maculopathy, retinal
scarring, retinal detachment, morning glory and optic disc coloboma. The anterior
segment disease category included, but was not limited to, entropion, conjunctival

infection, hyperaemia, ptosis, trichiasis and one case of suspected melanoma.

Figure 5.3.5: Summary of pathology detected

Summary of Pathology Detected
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The pie chart shows that the majority of children had healthy eyes, with glaucoma (n =
26), anterior segment disease (n = 17), corneal opacity (n = 14), retinal disorder (n = 8)
and cataract (n = 7) among the most common pathologies detected.
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5.3.5 Visual screening

Vision screening was carried out for 745 children in this study. In total 56 right eyes and
70 left eyes failed to read four or more letters on the 0.3 logMAR line. In 86 cases one or

both eyes failed to meet the cut off as shown in Table 5.3.1.

Table 5.3.1: Number of eyes which had visual acuity of worse than 0.32 logMAR

Visual Acuity worse than 0.32 logMAR (< 6/12)

Right Eyes | Left Eyes One or Both Eyes
56 (7.5%) 70 (9.3%) 86 (11.5%)

The % values given represent the percentage of eyes that failed the vision screening out
of the total number of eyes screened. The % is broken down into right (7.5%), left (9.3%)
and both eyes (11.5%) failing to see four or more letters on the 0.3 logMAR line or
equivalent line on; the VA chart.

7.5% of right eyes, 9.3% of left eyes and 11.5% of children failed the vision screening as
either one or both eyes failed to achieve unaided distance VA of 0.32 logMAR (6/12) or

better.

5.3.6 Causes of vision impairment

5.3.6.1 Vision impairment due to refractive error

3.6% of the total targeted sample had VI due to URE. Of the 18 children with myopia, 16
(88.9% of myopes) failed the screening test. Of the 49 children with hyperopia only 11
(22.4% of hyperopes) failed the screening test. Thus, the VI screening had good

sensitivity (89%) for myopia but poor sensitivity (23%) for hyperopia detection. The VI
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screening showed good specificity for myopia (91%) and hyperopia (93%). As outlined
in Table 5.3.2, the screening correctly identified that 619 children (82.6% of total sample)
did not have URE as detected by NCR i.e. specificity was good. The screening test failed

59 children who were subsequently found to not to have URE with NCR.

Table 5.3.2: Distribution of participants by uncorrected refractive error and outcome of
vision screening

Vision Myopia Emmetropia Hyperopia
Screening number number number
outcome (Y%ooutcome) | (% outcome) | (Yooutcome)
Fail 16 (18.6) 59 (68.6) 11(12.8) ¥’2 =117.51
Pass 2(0.3) 619 (93.9) 38 (5.8) p=0.00
Total 18 (2.4) 682 (91.1) 49 (6.5)

There is a significant relationship between the vision screening outcome of children by
uncorrected refractive error as defined by category 2 (Myopia <-1.00D and Hyperopia
> +1.50D).

5.3.6.2 Vision impairment due to ocular abnormality

Out of the 747 children with an ocular health assessment conducted 743 children also had
vision screening performed. Among this cohort of children 589 (90.2%) children with no
ocular abnormality present passed the vision screening (specificity 90%) as shown in
Table 5.3.3. Of the 90 children with ocular abnormalities 69 passed the vision screening

test. Thus, 21 children with pathology failed vision screening (sensitivity= 23%, poor).
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Cataract, corneal opacity and ocular albinism generally affect vision. Vision screening
identified only 28.6% of corneal opacity cases, 42.9% of cataract cases and 66.7% of

ocular albinism cases.

Table 5.3.3: Distribution of participant by ocular health and vision screening outcome

VA Screening Outcome

(% of ophthalmoscopy outcome)

n=743 Pass Fail
589 64

Healthy

90.20% 9.80%
Ocular 69 21
Abnormality 76.70% 23.30%

Breakdown of ocular health as detected by ophthalmoscopy and VA screening outcome.
Fail — failure of one or both eyes to read 4 or more letters from the 0.3 logMAR line.
There was a significant link between presence of ocular abnormality and vision screening
outcome p <0.05.

Table 5.3.4 highlights children with ocular abnormalities who also failed the vision
screening test. Not all ocular abnormalities detected were sight threatening or in need of
referral. Glaucoma, anterior segment disease and corneal opacity had the highest number

of passes on the VA screening test.
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Table 5.3.4: Summary of ocular abnormalities detected by pathology and VA outcome

Summary of Pathology Detected
Ophthalmoscopy Percent | Number with _Number _
of total VA pass with VA fail
result Number
screened outcome outcome
Healthy 657 87.7 589 64
Not Recorded (2) (0.3) (6)
Ocular
Abnormality 0 2 & zl
Glaucoma 26 3.5 24 2
Anterior Seg_ment 17 23 14 3
Disease
Corneal Opacity 14 1.9 10 4
Cataract 7 0.9 4 3
Retinal Disorder 8 11 5 3
Unexplained 7 0.9 6 1
Strabismus 5 0.7 4 1
Other 3 0.4 1 2
Ocular Albinism 3 0.4 1 2
658 85
Total 747 100 =73

Ocular abnormality was detected in 90 of the 747 cases. 21 children with pathology also
had reduced VA. Not Recorded - not coded healthy or unhealthy or no vision screening
result recorded, (2/749 children had no ophthalmoscopy result, 6/749 had no vision
screening result); Other - ocular abnormality does not fit in the categories; Unexplained
- recorded unhealthy no description of condition given; fail - failure to see 0.32 logMAR
on a chart with either or both eyes.

5.3.7 Investigation of influence of gender, age and location on refractive error

As explained in Section 5.3.1 above, because of interdependence among the demographic
variables, presentation of results separately for age and gender could be misleading.
Instead the analysis was performed on the relationship of our outcome variables
(prevalence of myopia etc) to age, gender and location jointly. Myopia and hyperopia in

these analyses are based on the category 2 (Section 5.3.2.2 above). In addition, the
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quantitative measurement of RE, right eye SE was used. Three age categories were
employed in these analyses: 4 - 8,9 - 11 and 12 - 18 years of age. Logistic regression
analysis was used for these analyses when outcome variables were binary (e.g. myopia

yes/no). Detailed statistical output from these analyses is provided in Appendix 5.2.

It is seen in Appendix 5.2 that, whichever RE outcome is analysed, there is no
statistically significant relationship between this outcome and any of the demographic
variables. In particular, controlling for gender and school, there is no statistically
significant age effect in this study; older children do not exhibit significantly greater

prevalence of myopia or hyperopia.

Table A 5.2.4 in Appendix 5.2 shows the breakdown of URE (category 2) by locality.
The least amount of myopia was detected among the rural children (0.7%). However
there is no significant association between locality and URE Pearson Chi Squared 0.913,

p=0.92.

The vast majority of children in this study had a RE between 0.00D and +1.00D as
demonstrated in Figure 5.3.4 and Figure 5.3.6. It is interesting to note however that there
are some cases of hyperopia and myopia greater than £2.00D among several age groups
in this cohort. The highest myopic prescription was -11.00D SE, the highest hyperopic

prescription was +5.00D SE, the highest astigmatism; measured was -6.00DC.
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Figure 5.3.6: Distribution of refractive error in right eyes by age
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Age ranged from 5 - 15 years, RE measured with noncycloplegic retinoscopy. Each box
covers the 25th to the 75th percentile of the distribution (interquartile range) with the bar
inside representing the median. Whiskers extend to the lower and upper extremes.
Outliers are represented by the symbol (* ). RE outside these extremes which are not
shown these include 4 hyperopic NCR results >+3.00D and 5 myopic NCR results > -
3.00D. Children aged 4 (n = 2), 16-18 (n = 14), were also removed from this chart as the
number in these age groups were very low; these children were not responsible for
extreme RE values.
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5.3.8 Vision screening charts

5.3.8.1 LogMAR visual acuity measurements: Day 1 & 2, 2010

Initially VA was measured as described by Negrel et al. (2000) in the RESC protocol
(starting at 1.0 logMAR then progressing down the chart) with the Letter or Illiterate E
logMAR chart at 4 metres). This method was conducted for the first 164 children. Table
5.3.5 and Figures 5.3.7 and 5.3.8 give a summary of the monocular logMAR VA values

achieved by these children.

Table 5.3.5: Distribution of logMAR visual acuity in the sample of 164 children (right
eye and left eye)

Right Eye Left Eye
0.13 0.15
Mean logMAR VA 1 950 11011 - 0.16] 95% CI [0.13 - 0.18]
Standard Deviation +0.18 +0.17

Mean logMAR VA left eye 0.15 + 0.17 is slightly worse than right eye 0.13 + 0.18.
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Frequency

Figure 5.3.7: Distribution of the logMAR visual acuities (right eye) in 164 children.
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Distribution of the right eye logMAR visual acuities for the 164 children. The black
continuous line represents the expected values if the data have a standard normal
distribution.
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Figure 5.3.8: Distribution of the logMAR visual acuities (left eye) in 164 children.
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Distribution of the left eye logMAR visual acuities for 164 children. The black continuous
line represents the expected values if the data have a standard normal distribution.

86



The initial method of VA measurement used on 164 children demonstrated a high mean
VA for both right (0.13 £ 0.18 logMAR/1.54 = 1.28 MAR) and left (0.15 £ 0.17 logMAR
/1.57 £ 0.92 MAR) eyes, as shown in Table 5.3.5. The logMAR VA for the right and
left eye shows a moderate correlation Spearman’s Rho rs=0.675 p = 0.00. Measuring the
precise monocular VA for each child was time consuming due to several factors

including the language barrier between examiners and children.

5.3.8.2 Vision screening represented by pass/fail outcome

The measurement of VA (2010 day 1 & 2) and screening of vision evolved throughout
this study. Several methods of vision screening were investigated to evaluate the outcome
(pass/fail) as measured by each chart type and suitability of the chart to the study setting.
The outcomes of each chart type are shown in Table 5.3.6 and are outlined in more detail

below.

In order to streamline the vision screening so that more children could be examined in
less time, vision screening with a simple pass/fail outcome was conducted. On day 3 of
the CEH screening conducted in 2010, children were directed to read the 0.3 logMAR
line of the Letter or Illiterate E logMAR chart at 4 metres or the 0.3 logMAR equivalent
line of the Kay Picture Crowded logMAR chart at 3 metres. Table 5.3.6 also shows the

number of children screened by each of these charts in 2010.
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Table 5.3.6: Vision screening outcome according to the visual acuity chart used

Visual acuity chart type
Letter or |Kay Letter llliterate [0.3
Illiterate E |picture [logMAR [E logMAR
logMAR  [chart [chart logMAR [screening
chart chart Total
Day and Year of Dayl &2, | Day3, | Day 3, Day 3, | Day 1-3,
Screening 2010 2010 2010 2010 2012
No. 138 53 24 55 389 659
Pass % of
Visual C?]grt 84.1% 94.6% | 85.7% 84.6% 89.2% | 88%
joutcome
No. 26 3 4 10 43 86
Fail % of 15.9% 5.4% 14.3% 15.4% 9.9% 11.5%
Chart
Total No. 164 56 28 65 432 745
0,
000 | o19% | 75% | 37% | 87% | 582% |100%
Total

No. - number of cases; Fail - fail on one or both eyes; % of Chart - % of cases tested with
that Chart; % of Total - % of total number of cases. Out of 745 children with VA data,
659 children passed the vision screening. 86 children failed the vision screening with one
or both eyes. 0.3 logMAR screening chart was used for the majority of children.

On review of each of the screening methods above and the literature on vision screening,
it was decided that a simple one line screening test chart would be designed for further
screening. The rationale for this is further explained in Section 5.4. A “0.3 logMAR
screening chart” was designed and utilised in 2012 (Figure 5.3.9). This chart consisted of
one line of 5 llliterate E letters equivalent to 0.3 logMAR when held at 4 metres. After

testing the right eye the chart was rotated for the left eye to prevent learning of the letter
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sequence. The number of children screened and their outcome from vision screening with

this chart is shown in Table 5.3.6.

Figure 5.3.9: 0.3 logMAR screening chart

E M3 W3

To pass the screening the child must correctly identify the orientation of four letters on
the 0.3 logMAR screening chart. This equates to 0.32 logMAR. Diagram not to scale.
Several versions with different combinations of illiterate E orientations were used.

5.3.8.3 Specificity and sensitivity of vision screening methods

Table 5.3.7 expresses the specificity and sensitivity of the vision screening outcome for
either or both eyes at detecting URE. In this study, as expected, the VA charts were
highly effective at identifying the number of children with myopia (sensitivity 75% -
100%) and those who did not have myopia (specificity 86% - 98%). The VA charts were
also effective at identifying those who did not have hyperopia (specificity 84% - 95%)

but were not effective at identifying the number of children with hyperopia (sensitivity O

89



- 26%). Overall the charts were accurate at detecting the children who did not have URE

(specificity 86% - 98%). But the charts had varying accuracy at detecting the children

with URE (sensitivity 36% - 100%).

Table 5.3.7: Sensitivity and specificity of each vision chart for the detection of

refractive error (category 2)

MvoDia HvDerobia Uncorrected
yop yperop Refractive Error

Chart Chart | Number | Sensitivity | Specificity | Sensitivity | Specificity | Sensitivity | Specificity

Title Code | tested (%) (%) (%) (%) (%) (%)
Letter or
Hiterate |4 n=16a | 75 86 0 84 60 86
logMAR
Kay
Picture 2 n=>56 100 98 0 95 67 98
Chart
Letter
logMAR 3 n=28 100 89 n/a 86 100 89
Chart
llliterate
E _
logMAR 4 n==65 100 89 0 84 75 89
Chart
0.3
logMAR 1 5| _ 430 88 92 26 92 36 94
Screening
Chart

The sensitivity and specificity for each chart at detecting URE (myopia, SE <-1.00D;

hyperopia, SE > +1.50D) is shown. n/a — there were no cases of hyperopia in this cohort
so the sensitivity could not be calculated. Each VA chart showed very high sensitivity (75
- 100%) and specificity (86 - 98%) for myopia. Each VA chart showed high specificity for
hyperopia (84 - 92%) but relatively low sensitivity (0 - 26%) for hyperopia.
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5.3.8.4 Further observations on vision screening

When the highest and lowest values for SE were isolated, the five most myopic children
(range -11.00D SE to -3.50D SE) failed the screening. However, five of the most
hyperopic children (range +5.00D SE to +3.00D SE) passed the vision screening. The
five most hyperopic children who failed the screening had URE of +3.00D SE to +2.50D

SE.

The four children with the most significant hyperopia (+5.00D, +3.50D, +3.25D, +2.50)
in addition to a pass result on the vision screening test had an ocular anomaly

(strabismus, cataract, retinal disorder, corneal opacity respectively).
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5.4 Discussion

Nearly 750 children were tested in this study which was the first optometry led school
eye health screening carried out in Mozambique. The distribution of children according
to gender and locality was almost equal. The age distribution peaked at age 12 with the
majority of children aged 9 - 12 years. Very few children aged four or 14 - 18 were
tested. This age distribution may be due to the Mozambique school system operating a
shift system, with four shifts per day. Each shift caters for a particular age group. The
study was conducted between 7.30am - 3pm each day. This is the time when children

aged 9 - 12 years attend school.

The results of this study provide data on the NCR refractive status of a targeted cohort of
school going children in Nampula, Mozambique. The main outcomes of study 1 were that
it was feasible to carry out an optometry led CEH school screening in Nampula and that
NCR detected URE, according to category 2, was present among 8.9% of the children
screened. The NCR results detected a low amount of myopia (3.3%) and hyperopia
(4.1%) using category 1 (myopia, SE <-0.50D; hyperopia, > +2.00D) RE classification.
Using category 2 (hyperopia SE > +1.50D), the amount of hyperopia (6.5%) found in this
study cohort by NCR is slightly higher to the prevalence found in the South African
RESC (1% - 2%) with cycloplegic retinoscopy (Naidoo et al. 2003). The amount of
myopia (myopia SE < -1.00D) in this study (2.4%) was low compared to the myopic
prevalence found in the RESC which increased up to 9.6% in 15 year olds. This may be
due to the very limited number of teenagers taking part in this study. Although even the

12 year old children tested in this study had low levels of myopia, possibly due to the
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limited number of children in this study compared to prevalence studies or maybe some

myopic children are not in school in Mozambique. Astigmatism was found in 6.4% of

right eyes in this study with NCR, comparing well to the astigmatism prevalence found in

the South African RESC (6.7%) with cycloplegic retinoscopy.

Table 5.4.1: Prevalence estimates for Nampula and Mozambique

South Africa RESC URE Mozambique Study 1 Mozambique Study 1
Category 1 URE URE
Type of gory Category 1 Category 2
URE
number % number % number %
prevalence detected detected
Nampula (2.1 million children)
Myopia | 80,000 4% 66,000 3.3% 48,000 2.4%
Hyperopia | 52,000 2.6% 86,100 4.1% 136,500 6.5%
Astigmatism | 140,700 6.7% 128,000 6.4% 128,000 6.4%
Total | 272,700 13.3% 280,100 13.8% 312,500 15.3%
Mozambique (11.34 million children)
Myopia | 453,600 4% 374,220 3.3% 294,840 2.4%
Hyperopia || 294,840 2.6% 464,940 4.1% 737,100 6.5%
Astigmatism | 759,780 6.7% 725,760 6.4% 725,760 6.4%
Total f 1,508,220 13.3% 1,564,920 13.8% 1,757,700 15.3%

South Africa RESC URE Category 1 - Prevalence rates from the South African RESC
study are used on the Mozambique child population using category 1 (myopia, SE < -
0.50D; hyperopia, SE > +2.00D). Mozambique Study 1 URE, Category 1 - Study 1
category 1 detection rates are projected onto the child population. % detected - instead
of prevalence figures the % detected is used as study 1 was conducted on a targeted
cohort. Mozambique Study 1 URE Category 2 - detection rates for Study 1 category 2
(myopia, SE <-1.00D; hyperopia, SE > +1.50D) are used on the child population.
Prevalence estimates for the number of children in Nampula with URE range from

272,700 — 312,500.

Table 5.4.1 illustrates the estimated number of children with URE in Nampula and

Mozambique. Firstly the prevalence rate from the South African RESC was applied to the
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child population. Subsequently the percentage detection rates from study 1 using each of
the two categories outlined in Section 5.2.3 were applied to the child population. The
RESC rate yielded the lowest total estimate of children potentially negatively affected by
URE. However it is clear that if any of these rates are utilised over 270,000 children in
Nampula and more than 1.5 million children in Mozambique may be living with

significant URE.

The RARE and RAAB methodology and classification of URE, outlined in Section 2.3,
differed to the study 1 methodology. Study 1 found the pinhole method difficult to
explain to the children, with spurious results obtained, so it was quickly abandoned on
each screening visit. Instead, NCR was the chosen method for determination of the
presence of URE, this also enabled classification of different URE types. The RAAB and
RARE gave the prevalence of all URE and did not classify it as myopia, hyperopia or

astigmatism.

Naidoo et al. (2003) concluded from the 10.8% of children in the RESC study presenting
with external and anterior ocular abnormalities (mainly eyelid, corneal scarring,
conjunctival and pupillary abnormalities) that there was a dearth of eye care services or
uptake of services in the Durban area. A similar conclusion is obvious in Nampula given
that ocular pathology was detected in 90 (12%) of school children. Rates of lenticular and
retinal abnormalities are similar but interestingly the RESC study reported one aphakic
child, two children with bilateral pseudophakia and one child with a prosthetic eye. There

was no such evidence of ocular surgery in the children screened in study 1.
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Among the total sample in study 1, 3.6% failed the vision screening and were found to
have URE. The 3.6% VI rate compares well with the 3.5%, 95% CI [2.7% - 4.2%] VI
prevalence rate detected by Loughman et al. (2014) in the Mozambique RARE. The
RARE was conducted on adults aged 15 - 50 years old. The RARE found that 66% of
those with VI were 35 years of age or older (Loughman et al. 2014). The 3.6% VI rate is
relatively high when loose comparisons are made with other African school (similar age
groups) vision studies such as in South Africa where only 1.4% had uncorrected VA of

0.32 or worse (Naidoo et al. 2003).

Other African studies report that 2.3% of school children in Ghana (n = 1103) had VA <
6/18 to 3/60 (Ovenseri - Ogbomo 2010); 1.7% rural primary school children in Tanzania
had VA < 6/12 (n = 1438) (Wedner et al. 2000). A higher rate of 6.1% was reported in
urban Tanzanian secondary school children who had VA worse than 6/12 (Wedner et al.
2002) in one or both eyes. The Tanzanian secondary school study had a larger number of
older children participating in their study compared to study 1. As expected both RAAB
studies in Sofala (17.5%) and Nampula (9.4%) reported a higher prevalence of VI than
study 1 (Kimani et al. 2011, Bedri 2014). This is due to the RAAB purposively targeting
the older population (adults > 50 years old) as they are more likely to have VI. Both
RAAB studies concluded that URE was one of the main causes of VI in adults 50 years
and over. As all the studies on VI among various age groups in Mozambique, including
study 1, estimate URE to be a leading cause of VI then it is clear that URE is a public

health concern which should be included in national health planning. If 3.2% of the child
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population of Mozambique had VA > 0.32 logMAR (< 6/12) then 67,200 children in
Nampula and 362,880 children in Mozambique would have reduced VA. As outlined in
the Chapter two reduced VA can have a devastating effect on the child (Gilbert & Foster

2001).

The high VI rate (11.5%) detected in study 1 is contrary to the expectation that a
screening method would have a higher pass rate since a one line acuity test is easier to
read than a full chart (Morad et al. 1999). Not all the children who failed the vision
screening (11.5%) had URE (Table 5.3.3) or pathology (Table 5.3.4). The number of
children presenting with reduced VA who actually had URE was 27 (31.4% of fails,
3.6% of total). Just less than 60% of children who failed the vision screening did not have
significant URE. These children could have been malingering, but this was not
investigated. If the vision screening was used as a device to determine which children
would receive a full eye examination, it would waste resources because many of the

children who failed did not have URE or ocular pathology.

The research team mainly spoke English and Portuguese. The Mozambican optometry
students spoke their own local dialect (Makua and others) in addition to Portuguese.
Older children spoke Portuguese and Makua, however, younger children spoke only their
own local dialect (mainly Makua).The statistical analysis does not illustrate that the 0.3
logMAR screening chart was much easier to screen with, because it did not require the
child to have the same language as the screener. The Illiterate E optotype did not require

the child to be literate, which was another necessary attribute of the chart, due to the
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varied level of literacy among children. Study 1 advocates for the use of the 0.3 logMAR

screening chart for school vision screening.

At the time of the screenings there was a small faculty of optometry lecturers in
Mozambique (n = 2 (2010), n =5 (2012)). Optometrists and optometry students from

Ireland assisted in the research.

All the charts performed well at detecting children with myopia (maximum sensitivity -
100) and those without (maximum specificity - 98), as expected. However the 0.3
IogMAR screening chart had the highest sensitivity (40%) and a very high specificity
(93%) for hyperopia detection. This may be due to the larger number of children tested
with this chart therefore there was a higher chance that it would detect hyperopia. As
expected, all charts did not detect hyperopia to a satisfactory level. This is because
children with under approximately +2.50D often have good distance vision as their active
accommaodation can compensate for their hyperopia. In an attempt to detect hyperopes
using the vision screening a +2.00D blur test was used initially in 2010 and 2012. This
test was abandoned quickly each year by the researchers as it was too time consuming
and difficult to explain to the children. Near vision was assessed using several types of
near charts (N Chart, Letter and Illiterate E logMAR ) on Day 1 and 2, 2010 but results
were not analysed as the chart type was not recorded. Further research is recommended to
investigate the necessary cut off value and the sensitivity of a one line logMAR illiterate

E near vision chart at identifying hyperopes.
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Based on the findings from this study, the 0.3 logMAR screening chart is a very cheap,
reproducible, easy to use tool which could be used to accurately detect the majority of
children with myopia. The llliterate E chart may over estimate VA compared to a letter
chart (Bourne et al. 2003). This is because there are only four possible for the E outcomes
compared with 26 possible outcomes for the letter chart. The Kay chart was reported to
overestimate VA by one line in amblyopes (O’Boyle & Little 2015). The addition of a
surrounding crowding bar, similar to the Glasgow Acuity Cards, ought to increase the

sensitivity of the chart to detecting amblyopes (Simmers et al. 1997).

A large number of vision screening false positives were identified through NCR which is
a quick objective method. Subsequent to vision screening NCR should be conducted on
those children who fail the vision screening as it would further reduce the number of false
positives. The subsequent lower rate of VI due to URE (3.2%) suggests that NCR or an
objective method of screening will ultimately reduce costs by prevention of many false
positives entering the already over-burdened primary care system. This study
recommends that initially optometrists, upskilled ophthalmic technicians, or personnel
proficient in NCR examine the children who fail the vision screening. Using eye care
personnel increases the cost of screening and takes these personnel from primary care
services. Thompson et al. (2014b) performed a cost benefit analysis on the development
of a public optometry programme in Mozambique. Thompson et al. (2014b) concluded
that investment in optometry training in Mozambique be of social and economic benefit

to the public.
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Autorefraction is a widely used alternative method of URE detection. Rao et al. (2015)
suggested teachers or lay people could potentially be trained in its use. But the initial cost
and logistics involved in supplying auto refractors for Nampula school eye health
screenings is prohibitive. Other issues around teachers using auto refractors would also
include: concerns around security; availability of maintenance support; access to
electricity is limited in some schools. One suggestion is that community health workers
or teachers be trained in retinoscopy. Retinoscopes and retinoscopy lenses (ret racks) are
a relatively inexpensive, robust and very portable diagnostic tool requiring very little
maintenance. However retinoscopy is a skill which requires extensive training and a good
basic level of maths and physics. With this in mind study 2 investigated the accuracy of

teacher vision screening as this required very little training.

The vision screening alone did not detect all the children with ocular abnormalities. This
may be due to the fact that not all ocular pathology affects central vision (e.g. mild
conjunctivitis); the ocular pathology may not be advanced to a stage where it is affecting
central vision. This has implications for screening programmes in developing countries
like Mozambique where there are not enough trained eye care personnel to screen the eye
health of all school children. One suggestion is that in addition to vision screening, lay
screeners such as teachers should be given short training on signs, prevention and
treatment of eye disease including trachoma, cataract and corneal opacity and a pen torch
for ocular examination. This would mean that a child who passes the vision screening but

has an obvious sign of ocular abnormality would be further assessed by an eye care
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worker. Therefore, a school eye health screening should incorporate the detection of
ocular pathology in addition to VI. Tengtrisorn et al. (2009) recommends that lay
screeners need to be educated on signs of anterior segment disease and equipped with at
least a pen torch to identify cataract and anterior segment disease. Many of the diseases
detected in the children are treatable or preventable e.g. cataract, corneal opacity due to

trauma, trachoma and vitamin A deficiency.

Glaucoma was the most common eye disease among the study 1 cohort. Vision screening
will not detect glaucoma as the signs of this disease are internal and peripheral vision loss
may not be noted by the child until the disease has progressed. Ophthalmoscopes are a
relatively inexpensive, robust and very portable diagnostic tool requiring very little
maintenance. However, as with retinoscopy, training is required to become proficient at
ophthalmoscopy, in addition to a good knowledge of biology and pathology of the eye.
Unfortunately there will be no way of screening the ocular health of all children until the
lack of human resources for eye health issue is addressed in Mozambique. This will mean

that many children with glaucoma will go blind from a treatable disease.

Since CEH screening began in Nampula in 2010 there have been major advances in the
incorporation of mobile phone technology in disease (including ocular) screening,
detection and management (Chakrabarti 2012). Free smartphone based Snellen VA charts
are plentiful and may be useful for vision screening in schools. However, Perera et al.
(2015) did not identify a smartphone vision test which could predict the wall chart

Snellen VA to within 2 lines. The Near Eye Tool for Refractive Assessment (Pamplona et
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al. 2010) was developed to RE using a pinhole and software. Several camera phone
attachments have been trialled for use by lay people or eye care professionals to monitor
and detect disease (Maamari et al. 2013, Livingston et al. 2014). Bastawrous (2012)
describes a method of using a 20D lens and the video on a smartphone to obtain a fundus
image. Smartphone images from school eye health screenings may be sent to graders in
real time or uploaded to computer software on return from the field. The Portable Eye
Examination Kit (PEEK Vision 2016) was developed to provide a range of tools to
convert the smartphone into a tool for VA, cataract and retinal assessment. Ocular disease
screening using smartphones in Nampula has immediate potential if no additional parts
are required for the phone, and the images are uploaded to the network on returning from
the field. There was no Wi-Fi in schools and very little access to internet and computers
in Nampula. Text messaging in primary health care systems allows cheap, quick

reminders of follow up appointments and preventative health care messages to be sent.

The NCR results were analysed using right eye SE. Using the SE in RE analysis
underestimates the hyperopia present in subjects (Williams et al. 2008). This is due to
cylindrical component having a minus value e.g. +5.00/-2.00 X 180 is equivalent to a SE
of +4.00D. The SE does not describe the cylindrical element of the RE e.g. a SE of
+4.00D could be as a result of a +4.00DS or a +5.00/-2.00 X 180. In this study the results
for right eye sphere only and SE were compared Spearman’s rank correlation co-
efficient. There was no significant difference found (p = 0.00) for the outcome using the

two different methods so right eye SE was used throughout this study.
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The following two categories were used in this study to classify RE: Category 1: myopia,
SE <-0.50D; hyperopia, > +2.00D and category 2: myopia, SE < -1.00D; hyperopia, SE
> +1.50D. Category 1 is the most common category used in RE studies, see Table 2.1.
The more liberal definition of myopia <-0.50D in data sets using NCR or refraction may
cause a misclassification of myopia (Ruiz-Alcocer et al. 2014, Junghans 2005, Fotouhi
2012, Mohamed 2014). Myopia SE of -0.50D as determined by NCR may not be
significant in a child with very active accommodation and is unlikely to impede vision
(Choong et al. 2006, Fotedor et al. 2007). Therefore in a clinical setting, children with -
0.50D myopia as detected by NCR may not have spectacles dispensed. Luo et al. (2006)
determined RE using CAR and used various SE cut offs (-0.25 -0.50, -0.75 and -1.00)
and ROC curves to determine which cut off gives the highest specificity and sensitivity,
while showing functional vision impairment. Luo et al. concluded that a cut off of -0.75D

is preferred for defining myopia.

The present study applied category 2 to SE data: myopia < -1.00D and hyperopia >
+1.50D to incur smaller errors in RE detection (Krantz et al. 2010). Category 2 allows
some compensation for the underestimation of hyperopia incurred from SE analysis and
the use of NCR. It also may compensate for untested eye not being blurred in younger
children where hyperopia may not be fully detected due to accommodation. The untested
eye was not blurred due to the length of time it would have taken to put positive
spectacles on children who may have never seen spectacles before and because of the
language barrier which rendered asking the children to hold a positive lens in front of the

eye not being tested very difficult. Due to the need to conduct NCR vision screening in

102



Mozambique as opposed to cycloplegic retinoscopy (CRet) for the reasons mentioned in
Section 5.4.1.1, category 2 was used as a cut off for RE since it is more likely to identify

myopic and hyperopic children with functional vision impairment.

Direct logistic regression was performed to assess the likelihood of gender, locality or
age being associated with myopia, hyperopia and astigmatism. Neither gender, locality,
nor age, were found to be associated with myopia, hyperopia and astigmatism (Appendix
5.2). It is interesting to note that less females attended school in the older age group. This
correlates with gender disparity research which indicates that girls leave school earlier
than boys and that there are several barriers (household, environmental, social/cultural) to

girls remaining in education in Mozambique (Roby et al. 2009).

In this study of a targeted cohort of children, females were slightly more hyperopic +0.79
+1.10 (SD) than males +0.73 £ 0.71 (SD) p = 0.00, Mann Whitney U test. As this was a
targeted cohort, where teachers were encouraged to ask children with V1 to attend, a
larger proportion of URE was expected. Review of the research into the link between
gender and RE in school going populations in Sub Saharan Africa revealed that in the
Republic of South Africa (n = 4,890), Ethiopia (n = 4,238) and Tanzania (n = 2,511) RE
was more common in girls than boys (Naidoo et al., 2003 Mehari et al., 2013 Wedner et
al., 2002). The South African RESC reported that the slightly hyperopic mean SE for
females (+0.8 £ 1.10 (SD)) and males (+0.73 = 0.71 (SD)) was higher than the CRet

means found in their study +0.56 £+ 0.65 (SD) in boys and +0.63 = 0.91 (SD) in girls.
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Ruiz-Alcocer et al. (2011) found no significant difference in RE between males and

females in Mozambique, although this study had an older cohort of 17 - 26 years.

Study 1, on a targeted cohort of children indicated no significant association between age
and RE distribution. Once categorised, the 9 - 11 years age group was the most myopic
(1.1%). In Ghana and South Africa Kumah et al. (2013) and Naidoo et al. (2003)
respectively reported a trend towards an increased prevalence of myopia as children got
older. Figure 5.4.2 reproduced from Morgan et al. (2010) shows the RE distribution by
age in the South African RESC. Naidoo et al. (2003) state that increasing age and
parental education were both associated with myopia found by CRet and cycloplegic
autorefraction. Mild hyperopia was the major trend in study 1 and in the South African
children. In the South African RESC hyperopia reduced with age, with a very low
prevalence of myopia even at age 15 years. A very low number of children 16 - 18 years
old (n = 14) were recruited in study 1 so more research ought to be conducted for this age
group. Astigmatism was also shown to be associated with increased age in the South

African RESC; this was not the case in the present study.
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Figure 5.4.1: Distribution of refractive error by age in Republic of South Africa
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The study population was mainly mildly hyperopic and emmetropic. Source: Morgan et
al. (2010). Based on data from Naidoo et al. (2003).

There is no standard international definition for urban and rural areas (United Nations
Statistics Division, 2013). Mozambique however has not listed its definition of urban
(Salvatore et al. 2005). In this study, schools were designated urban, semi urban and rural
by assessment of the local infrastructure and surroundings. Examination of the
differences in RE among urban, semi urban and rural children showed that rural children
in Nampula were the least myopic (0.7%), although there was no significant association
between locality and URE Pearson Chi Squared 0.91, p = 0.92. Possible reasons for this
could include less access to reading material, more time spent outdoors, further to travel
to school and requirement for children to labour at harvest time and therefore less access
to education (Pan et al. 2012). A summary by He et al. (2009) of international prevalence

studies conducted in rural and urban settings shows the urban inhabitants are more likely
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to become myopic. Prevalence studies by Paudel et al. (2014) in Vietnam and Padhye et
al. (2009) in India also reported a higher rate of myopia in urban schools compared with
semi urban and rural schools. Fotouhi et al. (2007) found that locality was a predictor of
hyperopia and astigmatism, but not shown to be a predictor of myopia, in primary and
high school students in Iran. Hence the expectation would be that a school eye health
screening programme in Nampula would detect more children with myopia in urban

areas.

In a clinical setting SE alone is not used as a prescribing criteria; spherical and
cylindrical components of the RE, along with presenting symptoms and poor functional
vision are collectively considered before spectacles are dispensed. Messer et al. (2012)
reported that native American students with SE <-1.00 myopia were twice as likely to
wear their spectacles. Holquin et al. (2006) stated that Mexican children prescribed
spectacles for a SE -0.50D were the least likely to be wearing them on a return visit by
researchers. Interestingly Congdon et al. (2008) investigated which RE cut off would be
more likely to ensure South African children were compliant with spectacle wear post
screening and they found no relationship between RE cut offs and spectacle wear. This
would suggest that children with mild levels of URE who are dispensed spectacles are no
less likely to wear them compared to children with significant URE. The research by
Congdon et al. (2008) would suggest that children with low levels of URE should be
provided with a pair of spectacles. However, spectacle provision for children with mild
URE and a good functional level of vision in areas like Nampula, where resources are

scarce, would increase the cost of screenings without a definite benefit to the child. When
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the estimates of the number of children with significant URE from this study are
considered it would seem more beneficial and effective to provide spectacles to those

with significant URE and significant vision impairment first.

Although the study sample is biased towards children displaying symptoms of poor eye
health or vision, in 2010 no child presented wearing best correction or indeed any
spectacles. The study did not investigate the reasons for no spectacle wear. However,
Thompson et al. (2015) investigated the barriers to uptake of refractive services in
Nampula. The main barriers cited were the cost of spectacles, lack of felt need and
distance to travel. Interestingly Loughman et al. (2014) found the spectacle coverage for
URE was 0% in adults in Nampula. The 0% spectacle coverage in children and adults
means that in Nampula the vast majority of people who need glasses do not have them.
Rounding down the most conservative estimate proposed by study 1 (Table 5.4.1) of the
number of children with URE including astigmatism there may be approximately 1.3
million children in Mozambique in need of spectacles. Therefore approximately two
million people in Mozambique, from young children to the oldest citizens, require, but
have no access to spectacles or refractive services. As discussed previously addressing
the burden of URE is a cost effective health intervention and would be of benefit to the

Mozambican economy (Thompson et al. 2014).

School vision screening is one of the most simple and cost effective health interventions
(Baltussen & Smith 2012). In India and Thailand, Lester (2007) and Tengtrisorn (2009)

respectively, concluded that school screening was a highly cost-effective method of
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addressing URE in school-age children. The education system infrastructure offers an
efficient way to detect VI, provide an eye examination and a pair of spectacles or referral
pathway to children with ocular pathology. School vision screening in Nampula has the
potential to increase the rate of early detection of URE and other eye abnormalities in
children and could prove crucial for successful management of these conditions (Logan

& Gilmartin 2004).

The screening was logistically challenging and required support from several institutions,
provincial directorates and the primary schools themselves. At the time of the study it
was necessary to physically visit the directorates and primary schools to seek permission.
This usually took several visits to meet the right person. Even with permissions and
arrangements occasionally there were communication issues (one day we arrived at the
school but it was shut for National Women’s Day). There was a very small faculty in
University of Lurio at the time (the optometry programme began in 2009) so Irish
optometrists had to travel to Mozambique to assist the screening. At the time there was
no glazing machine in University of Lrio so some optometric equipment and glazed

spectacles were brought from Ireland.

5.4.1 Limitations of the study

This study focused on the school children of Nampula and was conducted from early
morning to early afternoon with biased sampling of certain classes due to the time of day

screening was performed. Many children in Nampula do not attend school therefore this
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group is not represented in this data. Children with VI are more likely to be absent or not
enrolled in school. School absenteeism and the barriers to enrolment are discussed further
in Chapter six. As study 1 contained a targeted sample, inference to the prevalence of

URE etc. in the child population of Mozambique is only an estimate.

It was assumed that all the optometrists and optometry students were proficient in the
screening tasks given to them. Optometry students had achieved their competencies in
VA measurement (University of Lurio students) and ophthalmoscopy (Dublin Institute of
Technology students). With hindsight it would have been useful to conduct a quality
assurance pilot study where the results of the NCR and VA measurements for
optometrists and vision screening outcomes for students were analysed using intra class

correlation for absolute agreement.

McGraw et al. (2000) compared the surrounded optotypes of the Glasgow Acuity Cards
to the Bailey — Lovie acuity chart. McGraw et al. (2000) confirmed that the surrounded
optotypes accurately detected changed in acuity over time and differences in acuity
between each eye, which are important traits for amblyopia detection. This evidence
suggests that a crowded illiterate E logMAR chart ought to be used for further vision

screening.

External eye health assessment and ophthalmoscopy were performed on all but two

children. The researcher did distribute trachoma grading material in addition to providing
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laminated grading charts at the screenings. However, it was difficult to conclude the
exact cause of the anterior segment disease from the results. This was mainly due to the
broad classification options given to the examiner. Perhaps lack of experience with
diagnosing trachoma and vitamin D deficiency may have also been a barrier to specific
reporting. In addition examiners did not have access to a slit lamp biomicroscope which
is the gold standard for anterior eye assessment and may have aided more specific

diagnosis.

Cover test was performed on every child in 2010. In 2012, a decision was made only to
perform cover test if an obvious strabismus was present. Cover test should be part of an
eye health screening protocol to detect strabismus. This decision was based on time
restraints; priority was given to URE which was easily treatable. It was estimated that
vision screening and NCR may detect strabismus. Naidoo et al. (2003) found a
prevalence of strabismus at near and distance fixation to be present in 1.3% and 1.1% of
children respectively. Strabismus found in study 1 (0.7%) is likely to be an

underestimate.

Children with anterior or posterior ocular pathology were referred to Nampula Central
Hospital. No outcome data was gathered for the referred children. It would have been
useful to definitively classify cases of trachoma and vitamin A deficiency. Epidemics of
these diseases have public health and eye care planning implications. A recommendation
for school eye health screening programmes is that screeners be trained in identifying and

grading the signs of trachoma and vitamin A deficiency. In addition it would be useful to
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follow up the suspected cases of glaucoma as diagnosis must be confirmed by an
ophthalmologist. Future studies could include a follow up visit to the school to ascertain
if children wear the spectacles prescribed and provided as occurred in the Tanzania study
of secondary school students (Odedra et al. 2008) and to check if children attended the
ophthalmologist for further investigation. Future studies could contribute to the
identification of myopic risk factors by including a questionnaire on parental education,
time spent at near tasks, familial history of myopia, socioeconomic status (Naidoo et al.

2003).

NCR was the objective refraction technique used in this study for several reasons. NCR is
reasonably accurate and requires little cooperation from the child (Ying et al. 2011). This
is important as the optometrists performing the retinoscopy did not speak the same
language as the children being examined. NCR has several advantages for this vision
screening study including no side effects or adverse reactions. In this vision screening
environment efficient, quick non-invasive screening techniques such as NCR are
preferred as it allows more children to be screened in less time, is less expensive and
requires fewer resources (Naidoo et al. 2003, Williams 2008, Paudel et al. 2014). No
autorefractor was available to the study team. Children with under corrected or
uncorrected hyperopia and active accommodation can use their accommodative facility to
overcome their hyperopia. NCR performed on these children could potentially

overestimate myopia and underestimate hyperopia.
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Cycloplegic drugs temporarily paralyse the ciliary muscle to aid assessment of the actual
RE present. Performing retinoscopy after the insertion of cycloplegic drugs eliminates
accommodative spasm (revealing latent hyperopia) and allows the eyecare professional to
disregard pseudomyopia (Luo et al. 2006). 1% cyclopentolate hydrochloride is the most
common cycloplegic drug used for cycloplegic eye examinations. The following were the

rationales for not using 1% cyclopentolate hydrochloride in this study:

e 1% cyclopentolate hydrochloride was not available in University of Lario at the
time of this study. The logistics of importing and storing 1% cyclopentolate
hydrochloride was not manageable for this study. The importation of health
consumables into Mozambique is a lengthy process (up to 2 years), during which
time the drug may not be stored at a cool temperature (8 - 27C) (MedicineNet

2014).

e At the time of this optometry led study in Nampula, there was no regulation
around topical administration of drugs to the eye by optometrists as optometry is a

new cadre and not regulated.

e Cycloplegia bears a very small risk of acute angle-closure glaucoma (Lachkar &
Bouassida 2007). As access to eye care is limited in Nampula an acute glaucoma
attack may not be treated as quickly as it would in developing countries and may

lead to permanent vision loss.

Further work to verify the NCR results using a cycloplegic refraction method was not

possible but would have benefited the study. CRet would be the most practical method in
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the absence of an autorefractor. Assessing the intra class correlation coefficient between
vision screeners and optometrists who performed retinoscopy would have been useful.
The specificity and sensitivity of NCR could have been tested by comparing it to CRet

results using ROC curves (O’ Donoghue 2012).
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5.5 Conclusion

This study was the first optometry led school eye health screening, supported by the
Ministry of Health and Education, carried out in Nampula, Mozambique. This optometry
led screening was a quick and feasible way of detecting URE, VI and ocular
abnormalities among the school children in Nampula. NCR and ophthalmoscopy carried
out by optometrists is the method recommended by this study to detect URE and ocular

anomalies in school eye health screenings in Nampula.

This study is the first to examine URE, as determined by NCR, in school children in
Mozambique. Using the lowest URE values from both the category 1 (RESC) and
category 2 approximately 92,000 children in Nampula and 585,000 children in
Mozambique potentially have myopia and hyperopia. Gender, age and location of school

had no effect on presence of URE in this targeted cohort.

In light of the limited eye care human resources in Nampula this study assessed vision
screening as a tool for detecting URE. NCR conducted by optometrists detected far more
cases of hyperopia compared with vision screening. Vision screening did not detect many

cases of ocular abnormality.

Where resources do not allow for an optometry led eye health screening, this study
recommends that the following initiatives be introduced (listed in order of resources

required):
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1. Vision screening is conducted monocularly using a one line logMAR 0.3 crowded
Iliterate E screening chart. Priority children for screening include those at entry
(age 5-7 years) and exit grades (age 10 - 12 years), siblings of screening fails,

self-reporting children, children with obvious ocular abnormality.

2. Optometrists or skilled ophthalmic technicians re-examine the children who fail

the vision screening to detect URE and ocular abnormality.

3. Optometrists or skilled ophthalmic technicians visit classrooms to case find

children with obvious ocular abnormality.

4. Optometrists or skilled ophthalmic technicians re-examine a random sample of

the children who pass the vision screening to detect false positives.

If URE is detected, an eye examination should be performed in the school with spectacles
provided as soon as possible (International Agency for the Prevention of Blindness
2009). These aspects of screening lead to a higher rate of eye examinations performed
among screening fails. Bringing primary eye care personnel and service into the schools

helps to align screening with the wider school health programme.

Further research ought to be conducted to verify if near vision screening would detect
more cases of hyperopia, in addition to distance vision screening in the Nampula school
setting. Perhaps feasibility of lay health workers or teachers conducting retinoscopy and
ophthalmoscopy ought to be carried out. The role of smartphone technology in school

screening in Nampula ought to be assessed.
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As a result of the ocular abnormalities detected in this study, it is recommended that
children, teachers, parents and community leaders in Nampula be educated on prevention
and treatment of eye disease and infection. Further work was carried out in the second

study to determine the barriers to CEH in Nampula

Although there was a low prevalence of myopia, hyperopia and astigmatism, no child
presenting with URE or VI was wearing spectacles. It is important to note the sheer
magnitude of URE prevalence in Mozambique. Even a small prevalence of URE means
that a large number of children are experiencing life today with reduced vision. Child
vision and eye health screening is a challenging but essential step in the plan to eliminate

URE by 2020.

This chapter focussed on an optometry led, optometry implemented school eye health
study. As discussed in Chapter two eye care human resources are limited in Mozambique.
There are currently not enough eye care personnel in Mozambique to screen and detect
children with VI, URE and other avoidable ocular conditions. Indeed school screenings
alone will not detect all children with poor vision and eye health, as many children are
not at school. With this in mind the following chapter explores factors that influence
CEH in schools and the community in Nampula, Mozambique. Local stakeholders in
CEH are identified and various aspects of implementation of CEH programmes are
investigated. A pilot teacher led vision screening was conducted in order to ascertain if
the vision screening chart was as effective when used by personnel without an optometry

background.
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6 CHAPTER SIX: STUDY TWO: TEACHER SCHOOL VISION
SCREENING AND LOCAL FACTORS AFFECTING CHILD EYE
HEALTH IN NAMPULA, MOZAMBIQUE.

Abstract

Purpose:

This study aims to trial teacher vision screening in three primary schools and to gain an
understanding of the complex local challenges and considerations that are likely to
influence CEH screening by teachers in Nampula.

Methods:

Teachers were recruited to screen school children’s vision during the school screening in
2012. Quialitative data was captured using purposive sampling of CEH stakeholders
across different operation levels in the Nampula education and health service.

Results:

22 teachers and 8 optometry students screened 180 children for vision impairment.
Teachers and optometry students identified all 4 (100%) myopes and 5 (75%) hyperopes.
Teachers accurately identified 9 children with URE (sensitivity 38%) compared with 12
children accurately identified with URE (sensitivity 50%) by the optometry students.
Child and teacher absenteeism, lack of literate role model in the family and the cost of
education are barriers to teacher screening.

Conclusion:

Teachers had poor vision screening results for hyperopia (38%, sensitivity). A CEH
intervention in Nampula should include NCR in order to detect hyperopes. A strong

community based element to primary eye care is needed in Nampula.
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6.1 Introduction

Access to eye care among the 2.1 million children in Nampula or among the 11.34
million children aged 4 — 15 years in Mozambique is very limited (Garrido 2007). In
study 1, it was estimated that over 1 million children in Mozambique have myopia or
hyperopia. Study 1 estimated that at least 100,000 of the two million children living in
Nampula have URE. In study 1 and in the Nampula RARE study (Loughman et al. 2015)
spectacle coverage was 0%, which suggests that children who have VI are not wearing
spectacles or receiving treatment. This finding was supported by the data from study 1,
which found a large number of children with URE and ocular abnormality among the
cohort examined who had not received spectacles or treatment. The available eye health

services in Nampula are discussed in Chapter two.

Planning and implementing the CEH screening studies was costly (optometrists mainly
travelled from Ireland) and logistically challenging. The unmet demand for eye health
services suggests a local, sustainable, more cost effective way of detecting children with
poor eye health is needed for Nampula. With the University of Lurio optometry
programme established in 2008, it was envisaged that local optometrists would play an
important role in primary eye care, including school eye health in the future. School eye
health programmes in other countries have been shown to be a cost effective way to

detect, prevent and treat children with VI (Baltussen & Smith 2012).
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Already working within schools and the education system, teachers are ideally placed to
initiate vision and eye health screening for children. This study builds on the findings
from the CEH school vision and eye health screening conducted in study 1. School
children with VI were detected in the pilot teacher vision screening study carried out, but
not all children in Mozambique attend school (Fox et al. 2012). This study identifies
some of the local factors affecting CEH and challenges to teacher CEH screening in order
to better understand and recommend how to detect children with URE and ocular
pathology. The determination of such considerations will be useful for groups concerned
with providing eye health services to children in Nampula and in other provinces in

Mozambique.

6.1.1 Aims and objectives

The aim of this study was to trial teacher vision screening, while gaining an
understanding of local challenges and considerations that are likely to influence teacher

vision screening and CEH in schools and communities in Nampula province.

6.2 Methods

6.2.1 Setting

The teacher vision screening took place in 2012. The setting for this was described in
study 1. The qualitative study took place in various locations in Nampula city from 2010

to 2012.
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6.2.2 Approach

This study had a mixed methods approach. Grounded theory, as first outlined by Glaser
& Strauss (1967) was employed to gather qualitative data which was analysed in addition

to quantitative pilot teacher vision screening data.

During the eye health screening in 2012, described in study 1, 22 teachers were invited to
use the 0.3 logMAR screening chart (Figure 5.3.9) to screen children’s vision
monocularly using the methodology and pass/fail criteria discussed in Chapter five. Once
the children were screened by the teachers, they then underwent the full screening
protocol as outlined in Section 5.2 including having visions screened by the optometry
student team. Both the selection of students and the sequence of vision assessment by
teachers or optometry students were randomised. The outcomes of the teacher vision

screening and optometry student vision screening were then analysed.

Grounded theory was an appropriate methodology for this study because it allowed for
the investigation of a range of qualitative data with freedom for the research to evolve
over time as concepts developed (Strauss & Corbin 1990). In addition it offered an
outline for data analysis in terms of coding and concept identification eventually leading
to theory development. Grounded theory also purports that the data is not the result; it is
the theory which is developed from the data that is of interest to the researcher (Glaser &

Strauss 1967).
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6.2.3 Sampling

6.2.3.1 Teacher vision screening

For the pilot teacher vision screening study any teacher present in the school at the time
of the screening was invited to participate. In addition these teachers were also screened
for presbyopia with ready readers dispensed to them if necessary. Under the supervision
of their teaching staff, University of LUrio optometry students with competency in VA
testing also performed vision screening. Sampling of children has been described in

Chapter five.

6.2.3.2 Challenges to teacher vision screening

International, national and provincial approaches to child health and education, as
identified through the literature review in Chapter four, informed the purposive sampling
of key stakeholders in CEH in Nampula. Purposive sampling is the deliberate selection of
stakeholders (individuals, groups of individuals and representatives of institutions)
because of the important information they bring to the research (Guba 1981). Sequential
sampling, specifically theoretical sampling as outlined by Glasser & Strauss (1967) was
employed. As such, stakeholders, scientific articles, grey literature and international
publications including websites were sampled to define and elaborate the investigation

(Teddlie & Yu 2007).
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As the data began to inform the investigation the sampling gradually evolved in keeping
with the grounded theory methodology. Key governmental, NGDO and local personnel
working in the Nampula health and education systems were identified through the course
of the study, mainly during interviews. The stakeholders sampled and the operation levels
of the institutional representatives interviewed are listed in Table 6.2.1. Once identified,
contact was made with the organisation/representative by e-mail, telephone or text or by
visiting the organisation’s local office. The nature and aims of the study and the
qualitative techniques to be employed for data collection were explained in full, and
identified stakeholder personnel were invited to partake in the study. Informed assent was

received prior to formal inclusion in the study and anonymity for stakeholders granted.
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Table 6.2.1: Stakeholders identified, their role and interview type

Specialist Stakeholder Profile Data Gender
Area Capture | &
Method | Number

NGDO country coordinator @&M | (@AM

Community & Portuguese_NGDO project manager and @) (1M, 1F)
representative

Social Community based volunteer optometrist (b) ap
Community based missionary priest and nun (b) aAM,1F)
Principal at 3 schools (urban, semi-urban, rural) (@) 2M, 1F)
Teacher focus groups at 2 schools (urban, semi- ©) M&F)
urban, rural)

Education Marrere teacher training institute (deputy director) | (a) ap
Primary teaching institute (director) @) (GRY)]
Lecturer in education university @) (1 M)
Deputy provincial director of education in @) (1 M)
Nampula
Development specialist for bilateral aid donor (@) @ap

Health Officer at the I\/I_lnlstry of Health with links to @) (1F)
some youth projects

(@) Semi Structured Interview; (b) Questionnaire; (c) Focus Group Discussion; Male
(M); Female (F); Non - Governmental Development Organisation (NGDO).
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6.2.4 Data triangulation

Data triangulation is the use of several sources to gain an insight into certain phenomena
thus reducing bias in a sample (Guba 1981). Data triangulation was utilised in order to
fully investigate the concepts emerging from the data collection. Participants working in
several operation levels in the education system (from teachers to provincial directors)
acting within (e.g. teachers) and alongside the government (e.g. NGDO representatives)

were interviewed to substantiate emerging concepts.

6.2.5 Ethics

A letter explaining the study was delivered to the following authorities and permission
granted by them to carry out the vision screening: University of Lurio, the Provincial
Departments for Health and Education in Nampula, the head of ophthalmology in
Nampula Central Hospital and the school principals. A translated example of the letter is
included in Appendix 6.1. After full verbal explanation of the study to the teachers, fully
informed assent was obtained. After full verbal explanation of the eye examination by the
Mozambican optometry student, fully informed assent was obtained from participating
children. At any time children and teachers could opt out of the study. Ethics approval

was granted in 2010 from the Dublin Institute of Technology Ethics Committee.
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6.2.6 Data collection and analysis

The principal investigator (A.P.) recorded the teacher vision screening results on the
screening record form (see Appendix 6.1). Forms were reviewed for accuracy and
completeness in the field by the principal investigator. Data input and storage is outlined

in Chapter five.

A literature review was conducted, throughout the study, in order to define key
international principles of relevance to child health and education strategies and policies
for the developing world (Gilbert 2011, World Bank 2012, WHO 2006). Where possible
the literature included was of high scientific quality. Where no suitable research was
available or appropriate, evidence was included from other sources, including theoretical
and conceptual research, deemed to be of high quality in the form of specialist
knowledge, websites and non-scientific online publications. Judgement on inclusion was
reached based on various principles, including conceptual framing, openness,
transparency, appropriateness and rigour, validity, reliability and cogency. National data
on the health, education and socio economic status of people of Nampula and
Mozambique was sourced from the 2007 Census for Nampula (National Institute of
Statistics 2007), data published by World Bank (2013a) and UNICEF (2016). In order to
gather background information on NGDOs and Mozambican Government Departments
and Institutions working in Nampula, websites were accessed (e.g. Ministry of Education
(2013a), UNICEF (2016)). A mixed-methods approach was used to address the study

objectives and as a further attempt to reduce bias. The approaches included face to face
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semi-structured interviews, teacher focus group discussions, electronic questionnaires,

and hand written notes gathered in the field.

Stakeholder semi structured interviews were conducted to explore the challenges children
in Nampula may face in attaining education and accessing CEH services. Semi structured
interviews were used because the researcher could only interview the participants once so
essential questions were asked along with questions shaped by the stakeholder (Bernard
1998). In addition the stakeholders did not have the same experiences, opinions or
vocabulary around the considerations so a structured interview with each participant
answering the same questions would not have allowed for the capture of diverse opinions
(Bernard 1998). Where relevant, questions were tailored for the individual or
organisation’s level of influence or involvement in CEH. As such local subthemes were
explored with locally active stakeholders (e.g. nun and priest) whereas broader national

themes were discussed with the development specialist for a bilateral aid donor.

In preparation for each interview the aims of the interview were identified, and a varying
number of specific closed and open-ended questions relevant to the stakeholder were
defined. An example is given in Appendix 6.2. Owing to the flexible nature of the semi
structured interviews, any other important topics or considerations suggested by the
interviewee during the course of the interview were also explored using open-ended

questions e.g. “Can you give me more information on this service?”
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Interviews took place in schools (teachers and principals), in representatives’ offices or in
neutral locations. Interviews were conducted through English or in Portuguese with the
assistance of a translator. The interviews were either audio recorded or handwritten notes
were taken. Audio recordings were transcribed verbatim using Microsoft Word. Focus
groups took place in schools through Portuguese with the assistance of a translator and
were audio-recorded. Where notes were taken during interviews every attempt was made
for comprehensive note capture of the full response (Wolfinger 2002). Detailed
transcription of field notes occurred as soon as possible after the interview using
Microsoft Word. Field notes were organised temporally (from what happened first to
what happened last) to trigger the researcher’s cognitive memory of other sequential

events (Wolfinger 2002).

During data collection coding gaps in the information emerged. In order to strengthen the
emerging considerations electronic questionnaires were sent to a purposive sample (Table
6.2.1) identified as having experience which would contribute to the development of the
challenges. A copy of the electronic questionnaire is given in Appendix 6.2. Online
information and e-mailed questionnaires were translated from Portuguese using Google

translate and subsequently reviewed and amended by a Portuguese speaker.

Transcripts were initially coded line by line. Repeatedly identified concepts were
highlighted then revisited until challenges emerged (Strauss & Corbin 1990, Glaser &
Strauss 1968, Rowan & Huston 1997, Ryan & Bernard 2003). Although common cross-

thematic challenges were identified, for consideration purposes all challenges were
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allocated, on the basis of primary relevance, to a single dominant theme only. Bias was
guarded against in the coding by making comparisons of initial concepts with other data
and checking the researcher’s views against the evidence in the data (Straus & Corbin
1990). Verbatim quotations were extracted as examples to support emerging challenges
see Appendix 6.3. As a final stage of analysis, in order to examine the coherence of the
challenges, peer debriefing was undertaken through the supervisor’s comments on the
drafts of this chapter. In this way the researcher was exposed to testing questions about
the emerging challenges which aided the development of the challenges (Guba 1981).
Referential adequacy was established, that is, existing publications were reviewed for
similar findings to the final field results (Guba 1981). In Section 6.3 of this study, where
applicable, references to similar findings in publications are given. An example of
sampling, interviewing and analysis for an emergent consideration is given in Table

6.2.2.
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Table 6.2.2: Example of sampling and interviewing for an emergent consideration

Consideration: A history of a good working relationship between Ministry of
Health and the Ministry of Education is important for the success of school health

programmes.

Interviewees: Local Stakeholders: Principals and the directors of primary school
training colleges; Ministry of Health representative with experience of working with
Ministry of Education; deputy provincial director for education in Nampula

province

National Stakeholder: Development specialist for bilateral aid donor

Data Capture: Stakeholders were questioned about their awareness of any existing

links between departments and any health and education projects already running.

Analysis: Transcripts and notes were reviewed to identify information relevant to

this theme.

Steps in the exploration of the links between the Ministry of Health and Education.
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6.3 Results and Discussion

The results and discussion are divided into four sections. Initially the efficacy of teachers
as vision screeners is ascertained from the results of the teacher screener study in 6.3.1.

The result of the qualitative study is discussed in 6.3.2, 6.3.3 and 6.3.4.

6.3.1 Rapid teacher vision screening trial in Nampula

6.3.1.1 Demographic profile

A total of 180 children completed the screening by 22 teachers and 8 optometry students.
Of these children 81 (45%) were male and 99 (55%) were female as shown in Table

6.3.1.

Table 6.3.1: Distribution of teachers and children by location of school

Location of school Urban Rural Semi - Urban Total
No of children 27 (15%) | 84 (46.7%) 69 (38.3%) 180
Sex of children 81/99
M/ E 13/14 38/46 30/39 (45%/55%)
No of teachers 4 (18.2%) 6 (27.3%) 12 (54.6%) 22

The number and percentage of children and teachers involved in the teacher vision
screening from each school is shown. The majority of children (46.7%) who took part in
this study were from the rural school. The majority of teachers (54.6%) were from the
semi - urban school.

130



The age range was 4 - 17 years of age and the mean age was 10.51 + 2.75 years. Figure
6.3.1 shows the age distribution of the participating children. The majority of children
(51%) were in the 9 - 12 years age bracket; approximately 94% were aged between 5 and

14 inclusive.

Figure 6.3.1: Distribution of teacher vision screening participants by age

25.0
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Number of Children

5.0 +
1.1% 1.1%

4 5 6 7 8 9 10 11 12 13 14 15 16 17
Age (years)

The age profile of the children who participated in study 2 with the percentage of total
participants above the corresponding bar.

The average number of children screened by each teacher was 8 (range 1 - 27) as

illustrated in Figure 6.3.2.
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Figure 6.3.2: Children screened by each teacher expressed as a percentage of total
children screened

N 1 = 4 m 5w 6 m 7 = 8
T [ [ 10 m 1 n 12 n 13 14
Teacher Identification . 1 T = 5 = 9 = 0 51
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Pie chart shows % of children screened by each teacher. Each teacher screened from 1 -
15% of children.
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6.3.1.2 Outcome of vision screening by teachers and optometry students

Table 6.3.2 shows that teachers failed more children on the vision screening test
compared to the optometry students. Overall teachers identified 20.6% of the sample as

having VI whereas the optometry students identified 12.2% of children to have VI.

Table 6.3.2: Number of vision screening fails as detected by teachers and optometry
students

Visual Acuity worse than 0.32 logMAR (< 6/12)
Right Eyes Left Eyes One or Both Eyes
Teachers | 24 (13.3%) 28 (15.6%) 37 (20.6%)
Optometry | 15 330) | 19 (10.6%) 22 (12.2%)
Students

The % values given represent the proportion of eyes that failed the vision screening out
of the total number of eyes screened. Teachers have a higher number of fails compared to
the optometry students. Fail: failing to see four or more letters on the 0.3 logMAR line or
equivalent line on the VA chart.

6.3.1.3 Distribution of URE in relation to the VI detected by teachers and

optometry students

The vision screening outcome was assessed in relation to the URE value for the children
as detected by NCR using category 2 (Myopia < -1.00D, Hyperopia > +1.50D and

Astigmatism > -0.75D). Among this targeted cohort, 24 (13%) children screened by
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teachers had URE as shown in Table 6.3.3. Teachers detected 9/24 (37.5%) and
optometry students detected 12/24 (50%) of the children with URE. Both teachers and
optometry students detected all the myopic children. Teachers detected 5/7 (71.43%)

cases of astigmatism compared with 4/7 (57.14%) detected by optometry students.

Table 6.3.3: Distribution of participants by uncorrected refractive error and outcome of
vision screening by teaches and optometry students

Vision Myopia Emmetropia Hyperopia
Screening number number number
outcome (%) (%) (%)
Fail 4 (100) 28 (82) 5 (75)
Teachers
Pass 0(0) 128 (18) 15 (25)
Optometry Fail 4 (100) 10 (6.4) 8 (40)
Students Pass 0(0) 146 (93.6) 12 (60)
Total 4 156 20

The vision screening outcome of children and the presence of uncorrected refractive
error as defined by category 2 (Myopia <-1.00D and Hyperopia > +1.50D).

6.3.1.4 Specificity and sensitivity of vision screening by teachers and optometry

students

Overall optometry students were more sensitive and specific screeners; they correctly
identified more children with URE and correctly identified more children without URE.

Teachers and optometry students showed very high sensitivity (100%) and specificity
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(81%, 90% respectively) for myopia detection (Table 6.3.4). Teachers and optometry
students showed high specificity for hyperopia (80%, 91% respectively). The sensitivity

of both groups for the detection of hyperopia using the 0.3 illiterate E logMAR chart is

very low (25%, 40% respectively).

Table 6.3.4: Sensitivity and specificity of teachers and optometry students for the
detection of uncorrected refractive error

Mvopia HvDperopia Uncorrected Refractive
yop yperop Error
Screener
Sensitivity | Specificity | Sensitivity | Specificity | Sensitivity | Specificity
(%) (%) (%) (%) (%) (%)
Teacher 100 81 25 80 38 82
Optometry
Student 100 90 40 91 50 94

Teachers and optometry students detected URE as defined by category 2 (myopia, SE < -
1.00D; hyperopia, SE > +1.50D) using the 0.3 Illiterate E logMAR Chart. n = 180 The
sensitivity and specificity for each screener group at detecting URE (myopia, SE < -
1.00D; hyperopia, SE > +1.50D) is shown.

135



6.3.1.5 Discussion

Study 2 indicated that optometry students were more accurate vision screeners than
teachers. It was established in study 1 that distance vision screening charts cannot be
relied upon to detect all cases of hyperopia. In study 2 it is clear that teachers using the

screening chart will detect even less hyperopia than optometry students.

Sharma et al. (2012) reviewed school screening internationally and deduced that teachers
are well placed and ideal vision screeners. However the success of teacher vision
screening was dependent on the setting and the support they received. Teachers were
reported to have a high sensitivity in a study in China (90%) (Sharma et al 2008) and
Tanzania (80%) (Wedner et al. 2000). It is likely that teachers have sufficient accuracy in
vision screening for older children and in populations where myopia is more prevalent
like in China. Study 2 demonstrates that in Mozambique where hyperopia is expected to
be more prevalent than myopia teachers were not adequate vision screeners. In addition
teachers had a lower URE specificity (82%) which means less efficient screening with
more false positives who are not in need of spectacles identified. It is important to point
out that optometry students also performed poorly on hyperopia detection. This reinforces
the conclusion from study 1 that NCR should be carried out in addition to vision

screening.

136



6.3.2 Barriers to school vision screening in Nampula

Study 1 identified several school children with URE through optometry led school eye
health screening. Study 2 examined the effectiveness and feasibility of teacher led school
vision screening. Several barriers to teacher vision screening were identified by CEH
stakeholders as outlined in Table 6.3.5. Case finding is the term given to detecting
children in the population with VI, URE or ocular abnormality. Systemic barriers come

from within the educational system (e.g. absenteeism of both teachers and students).

Table 6.3.5: Barriers to school vision screening in Nampula

Barriers to teacher vision

: Examples of specific challenges
screening

Systemic barriers prevent children from enrolling,

Difficulty case finding in attending or staying in school

schools and the
community

Family, community & social factors keep the child
away from school

Already overburdened Limited current eye health services for children
teachers as case finders

Teacher attrition and absenteeism is high

Main barriers to school vision screening as outlined by CEH stakeholders interviewed in
Nampula.
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6.3.2.1 Barriers to case finding in schools and communities

Teachers and the research team identified children in school with URE and ocular
abnormality. Not all children in Nampula attend school (Fox et al. 2012). In order to
identify children with poor CEH who may not attend school, this study attempted to
understand the reasons why children were not at school. It built a profile of the children
with poor eye health who do not attend school and suggested potential methods of

effective and efficient case finding among the children of Nampula.

From 2008 — 2012 the average percentage of students registered in the initial year of
primary school who subsequently graduated was 31% female, 33% male (UNESCO
Institute of Statistics 2016). School principals reported that there were very few
registered students who did not attend school (“attendance rate”). According to UNICEF
(2016) the net primary school attendance rate from 2008 - 2012 in Mozambique was
77.2%. In addition, there were children of school going age who never enrolled in school
(“out of school”). According to the UNESCO Institute of Statistics (2016), from 2008 -

2012 the average number of children out of primary school in Mozambique was 703,211.

Respondents identified barriers relating to the education system which prevented children

from enrolling, attending or staying in school:

“Free” enrolment in primary school in Mozambique was dependent on each child
producing a birth certificate. An NGDO representative reported that certificates cost

approximately three weeks wages. Also, although the uniform is optional, children felt
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marginalised in school if they were not wearing one (Fox et al. 2012). Educational books
were another cost incurred by the families. Several interviewees identified a perceived
loss of earnings associated with education: children could be child-minding instead of
attending school, freeing an adult to work or working themselves (e.g. clothes washing)
to earn money for the family. Elders in the family and community were broadly reported
by respondents as highly respected, influential and were key decision makers within
communities. It was normal practice for children to care for elders, younger siblings, sick

or disabled (including blind) relatives or community members as a priority to schooling.

The vast majority of children in Mozambique are taught through Portuguese (Cabinda
2013). In Nampula most children and their parents speak an indigenous language Makua
and not Portuguese. Education through a language other than the native tongue has been
identified as a major barrier to attending school in post-colonial countries (Benson 2002).
In study 1 the language barrier was an issue, local optometry students communicated with
the children during the screening. This reinforced the need for local optometrists who

speak the dialect of the community.

Respondents identified factors relating to family and community which may have kept

children out of school:

Most children and their families live below the poverty line, as outlined in Chapter two
(National Institute of Statistics 2007). Complex issues around poverty were identified or

observed as challenges to CEH. Some children in schools showed signs of malnutrition
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such as bloated stomachs (as a possible side effect of kwashiorkor) (Heikens 2007).
Although the number of these children was not reported in the current study, WHO stated
that, in 2012, 45% of children in Mozambique suffered from below average height for
their age (WHO 2010). Malnutrition causes eye disease such as Vitamin A deficiency and
malnourished people are more likely to have health problems and eye infections. Where
communicable eye diseases such as trachoma are present in the population, those who are
malnourished are most likely to have them. Smith et al. (2007) reported that children in
rural Ethiopia with stunted growth were 1.96 times more likely to have trachoma.
Malnutrition or stunting among child may also cause parents to delay school entry as they
feel the child is too weak or small to start school (Fox et al. 2012). Therefore
malnourished children should be a priority for primary health care screening. Since they
are mostly likely not at school, some eye health screening should take place in the

community e.g. public health centres.

It was also broadly observed among respondents that in many families there was no
“schooled” role model, no understanding about the importance of education and
subsequently poor motivation among children to attend school (Beutel 2011, Cree et al.
2012, Fox et al. 2012). One respondent (NGDO representative) stated “The future is a
vague concept; they are living day to day, surviving. In this way it must be difficult for
them to grasp how important education is for their children’s future when they are not

really seeing past each day”.

140



The Plan of Action for Orphans and Vulnerable Children 2006-2010 lists 13 different
categories of vulnerable children (Government of Mozambique 2005). Respondents also
highlighted several vulnerable groups of children that are likely to be outside the
education system including disadvantaged children: children living in rural or nomadic
communities; street children (children who may have a home and family but are living on
the streets the majority of time); sick children; orphans (“orphan” describes children who
have lost a mother, father or both parents (UNICEF 2015); girls; children with albinism
or birth deformities and disabled children (physical, mental, blindness and deafness).
According to the Ministry of Education in 2012 there was a steady improvement on
school enrolment by orphans from the previous years (Ministry of Education 2013a). Fox
et al. (2012) stated that orphaned children in Mozambique were “less likely to be
enrolled” and had a higher dropout rate than non-orphans. As they are more likely to be
out of school, those orphans with VI may be less likely to have a guardian who will get
them access to eye care. The World Bank has devised an “Orphan and Vulnerable
Children” toolkit (set of guidance documents) which is useful to understand how to
ensure these children benefit from CEH initiatives (World Bank 2005). It includes a
guide on what background research to conduct to get an indication of the vulnerability of
children in the country of interest. This document would assist Nampula CEH planning

initiatives to assess the risks to vulnerable children.

No children with physical disabilities apart from albinism were observed in schools on
any school visits. According to one principal there was one small school for disabled

children in Nampula, but no school for the blind. A principal stated that there was no

141



extra educational support for these children. One respondent commented that “Children
with special needs, such as Down syndrome or any other disorders are kept away from
society, from school and from everybody”. This is supported by Lund & Gaigher (2002)
who outline a number of personal and societal perceptions of albino children, in South
Africa, which may contribute to their marginalisation from society. It has been shown
that girls and disabled children have less access to education in Mozambique (Kuper et
al. 2015). Benson (2002) summarises some of the possible barriers to girls attending or
completing primary school, the main reason identified in that study is that where parents
must choose who receives an education, it is perceived that a boy will yield a higher
return for the investment. Certainly in study 1, there were fewer older girls screened in
the schools. The researcher observed albino children in the schools and several albino
adults in the city. Disabled children were observed on the streets begging. Children were
seen accompanying disabled and blind adults who were begging. The researcher did not

observe any child with Down syndrome or disabled child in the schools.

Kuper et al. (2012) state that the disability rate among a cohort of 6782 children surveyed
in Mozambique was 1.8 %, (95% CI [1.4% — 2.1%]). The age adjusted odds ratio for
children with VI attending formal education was 4:7 (95% CI [1.0% — 23.3%]), which
means that a child with VI was half as likely to attend school compared to a child with
good CEH. Interestingly the meta data in the study by Kuper et al. (2012) showed no

significant association between disability and poverty.
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A review by Watt et al. (2015) stated that children with Down syndrome present with
several ocular conditions such as RE, reduced VA, and strabismus. Children with Down
syndrome were more likely to have cataracts, blepharitis and keratoconus. A study of
people aged 4 - 25 years with oculocutaneous albinism in Malawi (n = 120) stated that all
subjects had nystagmus. The majority of this cohort benefitted from refraction which
improved vision by an average of 2 lines on the logMAR chart (Schwering et al. 2015).
Limited social support pushes children with disabilities further into poverty (UNESCO

2013).

A large majority of the labour force (77%), especially in rural areas, are farm workers
(World Bank 2008). A NGDO representative observed that most of the employment in
Nampula was agricultural and seasonal. In July, children left school to work as harvest
labourers; they returned to school the next January, having missed half an academic year.
This would indicate that school health initiatives should be prioritised after January when

more children are likely to be in school.

6.3.3 Barriers to teacher vision screening

Teachers in focus group discussions revealed varying levels of confidence in their ability
to detect eye problems in children. Teachers suggested, (with agreement from the group)
that those with formal third level education qualifications were more confident in their
ability to identify students with vision problems than those without such training or

qualifications. Several teachers in the group recounted that they had previously identified
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students with vision problems and advised their parents to take them to the

ophthalmology department of Nampula Central Hospital.

A teacher training lecturer noted that the education profile of teachers in Nampula was
complex and non-standardised. Government of Mozambique figures revealed that, of the
primary school teachers in Nampula province, 6.9% have no formal training (Ministry of
Education 2013a). Ministry of Education (2013a) listed 18 different types of
qualifications held by primary school teachers in Nampula. The most qualified teachers
have pedagogic third level training (Beutel 2011, UNESCO-International Bureau of

Education 2010).

In 2011, in Nampula, the university lecturer observed that there were too many teachers
with less than 3 years completed in a pedagogy programme and not enough primary
schools for the population. The university lecturer stated that the Ministry of Education
were addressing the issue of poor quality teacher training. One solution to this problem
was the up-skilling of teachers without qualifications through distance learning and
weekend courses. This statement supported evidence captured by Beutel (2011). On
passing these modules teachers received a pay increase. The Ministry of Education
(2013b) demonstrated its commitment to teacher training with 5193 graduates from
Primary Teaching Institutes in 2013 in Mozambique. The level of education of the
teachers who participated in study 2 was not investigated. It is likely that a good basic

education is a prerequisite for vision screening training.
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Teacher absenteeism

Just as there were challenges to children attending schools there were also challenges to
teachers going to work. An NGDO project manager, representative and the priest and nun
who worked outside of the education and health system reported a high level of teacher
attrition and absenteeism (Beutel 2011). A study into education service delivery
indicators in Mozambique found that 45% of teachers were not in school during an
unannounced visit and a further 11% were at school, but not in the classroom when they
were supposed to be teaching (World Bank 2015c). Teacher absenteeism has an impact
on teacher vision screening if teachers trained to be vision screeners are absent from

schools they may not screen all the children’s vision in a timely manner.

Overcrowding and lack of facilities

“A solitary teacher stands before 70-80 students. Perhaps, there is a blackboard and
chalk. The students may have desks, maybe just benches or the floor to sit on. Some may

have no classrooms but must sit outside, under a tree” (Harsch 2000).

The current education system infrastructure and human resource challenges are outlined
in Chapter three. On observation there was a lack of teaching and learning aids. There
were observations in the field of children with almost empty school bags with one copy
book. There were no electricity sockets in the rooms, with variable and typically
inappropriate lighting. In the rural school some classes were held outdoors, under the

trees. Fox et al. (2012) reported that children received one workbook per year so they had
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to personally purchase more. This evidence outlines the need for basic, hard wearing

easily reproducible vision screening equipment.

Varied teacher training, teacher absenteeism and attrition, overcrowding and poor school
facilities all suggest that teachers would not be ideal vision and eye health screeners in
Nampula. If the basic education of the teacher is low then they may not understand some
of the basic concepts of vision screening. Teachers with a poor record of attendance
would struggle to screen all the children in addition to their workload. Teachers in a class
with over 55 students may find teaching challenging enough, adding vision screening to

their responsibilities may be unachievable.

6.3.4 Local factors affecting child eye health in Nampula

Factors affecting CEH in Nampula which were identified by the respondents are outlined
in Table 6.3.6.

Table 6.3.6: Barriers to child eye health in Nampula

Barriers to CEH Specific Challenges

Presence of communicable eye disease
Local environmental
factors affecting CEH | Poor water, sanitation and hygiene

Role of decision makers and primary influencers in a child's
Social challenges to | health matters
awareness and uptake | Ng national guidance on public education on eye health

of CEH service regarding who should it be aimed at, what should the
message be and what should the medium be?

Main barriers to CEH as outlined by stakeholders interviewed in Nampula.

146




