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Abstract 

 

The lack of primary eye care services in low resource settings leads to children presenting 

late to health services, ultimately leading to avoidable sight loss. Integration of eye care into 

child health programmes and policies would be a sustainable solution to the delivery of 

primary eye care for children. This thesis aimed to present a model of how eye health could 

be integrated into child health programmes and policies, using Tanzania as a case study.  

 

The first paper is a systematic review of the evidence on whether universal screening of the 

eye within eight weeks of birth improves vision and health outcomes. The review found that 

screening shortly after birth increases early identification, referral, and surgery for 

congenital cataracts.  

 

The second paper is an evaluation of training primary healthcare workers using an 

additional module on eye care as part of the curriculum of the WHO/UNICEF Integrated 

Management of Newborn and Childhood Illness (IMNCI) training programme in Tanzania. 

The knowledge and skills of primary healthcare workers in childhood eye diseases improved 

after routine IMNCI training included the new eye care module.  

 

The final paper is a qualitative health policy analysis exploring key factors which led to the 

policy change in Tanzania to include eye health in the national IMNCI strategy. Leveraging 

existing policy communities and networks, clear consensus on the framing of ideas, 

generating local evidence and a critical IMNCI policy window in Tanzania, together with the 

expansion of global child health policy all influenced the policy change.  

 

The case study of Tanzania used in this thesis proposes a model of how eye health can be 

included in the child health strategy IMNCI at programme and policy levels. The lessons 

learned can be used in other countries to include eye health in IMNCI or other child health 

policies and programmes.   

 

(299)  
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CHAPTER 1 Introduction to the Thesis 
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Vision is one of our most critical and valued senses and visual loss in childhood has lifelong 

consequences affecting the child’s development and future potential. Early childhood visual 

impairment can negatively affect a child’s motor, cognitive, psychological, and social 

development, as well as lower educational achievement, and lead to fewer opportunities for 

work, earning potential, marriage, social and recreation activities.1 2 Blind children, in 

particular girls, can also face stigma, bullying and discrimination. Most children with visual 

loss, up to 80%, are living in low resource settings, which reflects both the higher estimated 

prevalence and the higher child populations.3 Childhood blindness mostly occurs from birth 

or develops before the child is five years old, therefore children under 5 years old are a key 

target group to reduce avoidable visual loss.  

 

WHO Prevention of Blindness group first published ‘ten key activities’ to promote healthy 

eyes in children in 2002, and recommended that the interventions be integrated into 

maternal and child health services.4 These primary level eye care interventions have been 

shown to be efficacious but have not been widely implemented, and the effectiveness of a  

package of these interventions has not been evaluated.5 There has been a lack of primary 

care services for children in low resource settings due to a lack of human resources, the 

perception that eye care is too specialised or difficult to put in place, and a lack of political 

priority in a climate where the emphasis has been on improving child survival. 

 

The Integrated Management of Childhood Illness (IMCI) was started in 1995 jointly by WHO 

and UNICEF and which is now present in over 100 countries worldwide.6 At a later date 

newborn care was added (IMNCI) as awareness of newborn mortality grew. IMNCI aims to 

reduce the avoidable causes of childhood death, illness, and disability. It also aims to 

promote healthy growth and development and so includes prevention as well as treatment.  

The training of primary healthcare workers (PHWs) in IMNCI follows a modular structure 

covering the management of conditions such as fever, cough, and diarrhoea, but does not 

include eye care. More recently WHO included eye screening in their postnatal care 

guidelines (2022) and in the joint WHO/UNICEF report “Survive and Thrive: transforming 

care for every small and sick newborn” (2019).   
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An pilot study (2014) based in Dar es Salaam, Tanzania found that PHWs knowledge of 

childhood eye conditions was low but that this improved after a brief training which 

included the WHO ‘ten key activities’ and was retained at one year.7 Following this study 

formative research was conducted in a rural region in Tanzania (2016) leading to a theory of 

change for reducing avoidable blindness in children (unpublished). Subsequently another 

study in Tanzania (2021) trained PHWs in eye screening or ‘red or fundal reflex testing’ (RRT) 

using a number of devices and found a low cost device designed for low resource settings 

(the Arclight) to be easy to learn and use for PHWs .7 8 These studies showed that PHWs in 

Tanzania could be trained in primary eye care and to screen eye conditions in children.  

 

Summary of thesis 

 

This thesis explores the theme of integrating eye health into child health policies and 

programmes and includes: a systematic review of newborn eye screening including RRT, a 

study which developed and evaluated an eye module for inclusion into the IMNCI strategy in 

Tanzania, and a health policy analysis of the factors influencing the inclusion of eye health 

into the national IMNCI strategy in Tanzania.  

 

What this thesis adds 

 

This thesis presents the evidence from a systematic review that universal newborn eye 

screening increases early identification, referral, and surgery for congenital cataracts (in 

high resource settings). It then goes on to demonstrate how a novel approach of including 

eye health in the IMNCI strategy in Tanzania improved the knowledge and skills of PHWs in 

eye care for children. The final part of the thesis explores the local and global factors to the 

policy change that in Tanzania of including eye health into the IMNCI strategy. Leveraging 

existing policy communities, clear framing, presenting local evidence as well as policy 

windows at both a local and global level influenced the inclusion of eye health into the 

IMNCI strategy in Tanzania.  
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Why is this thesis important and for whom 

 

This thesis has shown how the gap in primary child eye care in low resource settings could 

be addressed. IMNCI is a global strategy which is being delivered in over 100 countries. 

Using Tanzania as a case study, this thesis shows how eye health could be included in IMNCI 

on a national scale, in the absence of global level policy. Critical health policy factors 

enabling the inclusion of eye health into the IMNCI strategy are discussed: these can be 

used by child eye health advocates and policy makers in other countries and has possible 

broader application for other child health policies. 

 

Thesis Components 

 

This is a research paper style thesis consisting of seven chapters (including this one), as 

summarised below. 

 

Chapter 1 An introduction to the PhD thesis and what it adds to research knowledge and 

whom it is aimed at.  

 

Chapter 2 A review of literature relevant to each of the three research papers. The first part 

of the chapter discusses the epidemiology of childhood visual impairment, primary eye care 

for children and key interventions in primary eye care including newborn eye screening. The 

second part of the chapter covers the joint WHO/UNICEF IMNCI strategy. The final part of 

the chapter encompasses agenda setting in health policy and the use of frameworks in 

health policy analysis, in particular the Shiffman and Smith framework.9  

 

Chapter 3 Details all the methods for each of the three individual studies which form the 

thesis. 

 

Chapter 4 Published paper. The paper shows the findings of a systematic literature review 

and guideline review on universal newborn eye screening.  The review synthesised existing 

evidence on how universal screening of the eye within 8 weeks of birth improves newborn 
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and infant vision and health outcomes. This review was commissioned by the maternal and 

child health department of WHO as part of their review of the evidence to inform the 

development of the Postnatal Care Guidelines published in 2022.10 In this review 

Randomized and observational studies of all newborns were included that compared 

universal newborn eye screening for any eye abnormality by eight weeks of age with no 

universal screening. Two authors independently selected studies, extracted data, and 

evaluated the risk of bias. The Grading of Recommendations Assessment, Development and 

Evaluation (GRADE) approach was used to assess the certainty of evidence. The available 

guidelines and recommendations on newborn eye screening were also reviewed.  

 

The review was commissioned by the maternal and child health department of WHO as part 

of their review of the evidence to inform the development of the Postnatal Care Guidelines 

which were subsequently published in 2022.10 These guidelines included newborn eye 

screening for the first time as one of their recommendations. The review was published in 

the Journal of Global Health in 2022. 

 

Chapter 5 Published paper. The paper shows the results of eye care training of PHWs who 

deliver the IMNCI programme in a semi-rural district of Tanzania.  The study had a mixed 

methods, before and after design, and the purpose was to evaluate whether including eye 

care in the training curriculum of IMNCI improved PHWs knowledge and skills in eye care for 

children and was accessible and acceptable to PHWs. The study involved the development 

of an eye module for inclusion into the IMNCI strategy in Tanzania. The knowledge and skills 

of the PHWs was assessed before and immediately after training, and six months later. The 

attitudes of the PHWs towards the eye module including the ease of use, level of content, 

applicability and challenges in daily practice were assessed in semi-structured interviews six 

months after training in Swahili. The study was published in BMJ Paediatrics Open in May 

2020.  

 

Chapter 6 Paper submitted for publication. This paper presents the key enabling factors and 

barriers which influenced Tanzanian MOH to include eye health in the IMNCI national 

strategy.  The study involved thirty-one semi structured interviews; with fourteen national 

actors based in Tanzania and seventeen international actors. The interviews were analysed 
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using an adapted Shiffman and Smith framework. This study has been submitted to the 

Journal of Globalization and Health.  

 

Chapter 7 The final chapter synthesises the findings of all three research studies, discusses 

the research findings in more depth, reviews the limitations of the body of work, discusses 

the implications of the findings for policy, and proposes a future research agenda.  

 

The appendices supplement the thesis, with relevant information related to each chapter. 
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CHAPTER 2 Background to the Thesis 
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In this chapter I will present a review of the literature relevant to all three research papers. 

First, the chapter introduces child eye health which includes epidemiology, visual 

development, and a summary of the most important eye conditions. The next part of the 

chapter examines newborn eye screening and its importance, primary eye care for children 

and the IMNCI strategy. The final part of the chapter describes health policy agenda setting, 

health policy frameworks and the Shiffman and Smith framework. The chapter then 

concludes with the aims and objectives of the thesis.  

 

Epidemiology of visual impairment and blindness in children 

 

Globally 70.2 million children are estimated to have sight loss, 1.4 million of whom are blind. 

1 The majority of children with sight loss, up to 80%, are living in Africa, Asia and South 

America, reflecting the higher estimated prevalence and the large child populations. The 

available evidence suggests that in all regions most blindness in children is caused by 

congenital conditions where they are born blind or from acquired conditions which occur 

before the age of 5 years old. 23  

 

The major causes of blindness in children are congenital and developmental cataract, 

corneal scarring (from measles infection, vitamin A deficiency and conjunctivitis of the 

newborn), retinal or congenital eye abnormalities, glaucoma, and retinopathy of 

prematurity (ROP). Approximately 40-50% of these causes are avoidable, being preventable 

or treatable. Cataract, glaucoma, retinoblastoma can either be present from birth or 

develop during the first few months or early years of life.  

 

Cataract and retinoblastoma are both important causes of leukocoria (“white pupil”) during 

infancy. Both can be present at birth or develop within months of birth (Table 1). 
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Table 1: Epidemiology of congenital cataract and glaucoma, and retinoblastoma 

 

Condition 

Birth 

prevalence 

/100,000 live 

births 

% with clinical signs 

present at birth 

% of cases with a positive 

family history 

Congenital cataract 

(one or both eyes) 
10-60 Not known 

10–29% (autosomal dominant 

>> autosomal recessive) 4 

Retinoblastoma (one or 

both eyes) 5 
5 6 

Not known: cases with a 

family history have an 

earlier age of onset7 

4.7% all countries (range 3.1% 

in low-income countries to 

8.4% in high income countries) 

5 

Congenital glaucoma 

(one or both eyes) 8 
5 9 Not known 

Very low; most cases are 

sporadic 

 

EUROCAT, which provides data on the epidemiology of congenital anomalies in 21 European 

countries, covers a population of more than 1.7 million births per year. Cases are only 

registered once confirmed by a relevant clinician. The prevalence of eye anomalies amongst 

live births was 36.2 (34.6- 37.9)/100,000 between 2011 and 2017 (Table 2). 10  

 

Table 2: Prevalence of congenital eye anomalies per 100,000 live births registered with 

EUROCAT 2011-201710 

 

Congenital eye anomaly 
Birth prevalence 

(/100,000) 
% 

Congenital cataract 12.2 (11.2-13.2) 33.7% 

Anophthalmos/microphthalmos 6.5 (5.8-7.2) 18.0% 

Congenital glaucoma 3.1 (2.6-3.6) 8.6% 

Anophthalmos 1.2 (1.1-1.3) 3.3% 

Proportion of all eye anomalies  64% 
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There is likely to be a higher birth prevalence of congenital anomalies in low resource 

settings due to the higher incidence of intrauterine infections, and consanguinity which both 

would increase the incidence of autosomal recessive conditions such as cataract, 

microphthalmos and glaucoma. 8 11 12  

 

Visual development  

 

After birth there is a period of intensive anatomical and physiological change in the eyes and 

visual system as the eyes grow and change shape and complex physiological changes take 

place in the visual centres in the brain as the circuits in their brain develop. At one month of 

age a baby’s visual acuity is about 1/30th that of a healthy adult increasing to 1/8th by 6 

months, and then about 1/3rd at 12 months. Normal visual acuity (6/6) is not achieved until 

8 or 9 years of age. 13 There is no objective method to assess visual function in newborns as 

all tests of vision require either the co-operation of the child, or observing eye movements, 

such as fixing on and then following an object as it is moved. However, the visual system is 

not developed enough in newborns for these assessments to be possible. 14 Therefore 

screening for defects in visual acuity is not possible in newborns. 

 

Development and vision 

 

Good vision from early in life is essential for normal development. Normal vision in early 

childhood is essential for a child’s vision to reach the full potential of normal adult vision. 

Visual stimulation is an essential component of the anatomical and physiological changes 

which take place in the first few months and years of life. The earlier a child has vision 

problems and the more profound the reduced vision, the greater the negative impact on the 

development of their vision which is unlikely to ever reach normal adult vision. For example, 

if a child has reduced vision in one or both eyes from a condition which can be managed to 

restore vision, such as surgery for congenital cataract, if this is not undertaken within a few 

months of life, the higher visual centres do not develop normally which leads to permanent 

visual loss, called deprivation amblyopia. 15 This cannot be reversed - even if the child has 
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treatment as an adult or surgery later in childhood (e.g. at the age of 3-4 years). Therefore, 

timely intervention is extremely important in congenital/childhood eye conditions. Any 

treatment delays directly increase the effect on the long-term vision of the child. 

 

Children also learn about their environment through vision and from observation of people 

and their facial expressions. Vision plays a vital role in coordinating all other sensory input, 

enabling a child to interpret the world around them. Any condition which deprives a child of 

vision from soon after birth can lead to developmental delay affecting motor, cognitive, 

social, and emotional development, which also impacts on their subsequent educational 

attainment. 16 Early identification and management of eye conditions are, therefore, 

essential if affected children are to reach their full potential in many areas of their lives.      

 

Eye conditions which can be present at birth/during infancy  

 

Early detection and management of treatable eye conditions present at birth or during early 

infancy which are potentially visually impairing, or life threatening (in the case of 

retinoblastoma) is essential. Eye conditions which are present at birth and where 

interventions are required can be divided depending on whether they are treatable or 

where they cannot be treated but rehabilitation is required: 

 

1. Conditions which are potentially visually impairing and treatable;  

a. eyelid abnormalities where the pupil is covered such as ptosis (drooping of the 

eyelid), very narrow eye lids, and some skin lesions such as haemangiomas, 

which can require surgery.  

b. congenital cataract (opacity of the lens of the eye) which can require surgery 

c. congenital glaucoma which leads to an enlarged eye which requires surgery 

d. retinoblastoma (a malignant tumour) in one or both eyes which requires urgent 

treatment, which may include laser or radiation treatment, chemotherapy, or 

removal of the eye  

e. congenital squint (strabismus) which cab require surgery  
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f. some inflammatory/vascular conditions on the retina, which may require laser 

treatment 

g. congenital anomalies, such as absent iris (aniridia), coloboma (uveal defects) 

abnormally small eyes (microphthalmos) where follow up is required to 

complications and a general examination due to the increased risk of 

abnormalities in other organs17 

 

2. Eye abnormalities not treated clinically to restore vision but where the child requires 

early vision rehabilitation to support them to reach their full potential  

a. anophthalmos (absent eyes) 

b. corneal opacities 

c. most conditions of the optic nerve and retina 

 

There are also eye conditions which have no long-term clinical significance but can be 

present, such as retinal haemorrhages which are common, particularly after vaginal 

delivery, and mostly resolve spontaneously. 18  

 

What is newborn eye screening? 

 

Newborn eye screening (NES) involves examining the eyes to check for signs of any 

abnormality. The main method of examination is with fundal (red) reflex testing (RRT) to 

check for abnormalities of the cornea, lens, and alignment of the eyes. A simple torch 

examination is sometimes used but can only detect conditions of the external eye (eyelids, 

cornea, or alignment of the eyes) and not for important conditions such as cataracts (unless 

it is very dense and therefore obvious).  

 

RRT refers to the light reflex seen within the pupil reflected from the retina. Traditionally 

the RRT requires a hand-held device, traditionally a direct ophthalmoscope, and can be 

performed by anyone trained to deliver the test, usually a nurse or doctor. 19 There is some 

evidence that the reflex is easier to detect in Caucasian than black eyes. 20 The test is 

performed at around arm’s length, and light from the ophthalmoscope is shone into both 
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eyes at the same time. The reflex can be normal, partially obscured, or absent (no light 

reflected) or white instead of red as light is reflected back from something white inside the 

eye (e.g. retinoblastoma, a malignant tumour). 21 Figure 1 shows examples of normal and 

abnormal fundal (red) reflex signs. Retinoblastoma tumours can be small and located in the 

retinal periphery, which means that screening can miss these cases. 22 However, fundal (red) 

reflex testing has the potential to detect large and centrally located lesions. 23 The most 

common important condition detected is cataract.  

 

 

 

 

 

No action required 

 

 

 

Urgent referral 

 

 

Urgent referral 

 

 

Urgent referral 

 

Figure 1: Normal and abnormal red reflex (from educational materials developed for 

Arclight) 

 

Equipment which can be used to elicit the RRT includes a standard direct ophthalmoscope, a 

very low cost equivalent (Arclight ophthalmoscope) 24 (Figure 2). Other devices which have 
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been pilot tested for newborn screening include eliciting a reflex using infrared light, 20 

which uses an illuminating light that does not cause pupil constriction, and imaging using 

the camera on a smartphone, however the Arclight performed better than both these 

devices in the field. 25 26 

 

   

Figure 2a) photo of Arclight 2b) and c) healthcare workers using Arclight  

 

Impact of early detection and management 

 

Blindness can have a profound impact on the child, their family and society. Early onset 

blindness can lead to psychomotor and cognitive delay, lower educational achievement, and 

fewer opportunities later in life for work, recreation and in some cultures, marriage. 27 Blind 

children, particularly girls can also face bullying, stigma, and discrimination.   

 

Congenital cataract and glaucoma have better functional outcomes if they are managed 

early. It is standard practice in high income countries to operate on dense bilateral 

congenital cataracts 6-7 weeks after birth as later surgery increases the risk of amblyopia 

and poor visual outcomes. 28 29 30 In retinoblastoma earlier detection can require less 

aggressive management which preserves sight and reduces mortality. 22 31 32 It is extremely 

rare for retinoblastoma to lead to death in high income countries, but this is relatively 

regular occurrence in low resource settings where children present late for management. 6 

 

Implementation of newborn eye screening  

 

Newborn eye screening is standard practice or recommended in many high resource 

settings such as the UK and US. 33 34 A European study where questionnaires were sent to 38 
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countries found that 35 countries (97.2% of those providing data) had screening in place (28 

had a national programme, and 7 had only regional programmes). 35 This is summarised in 

Figures 2 below. Age at screening varied from 1-6 weeks, with 12 (33%) countries screening 

more than once.  

 

 

 

Figure 3: Timing of universal eye screening in Europe (2013-2014) 

 

However, universal newborn eye screening in not standard practice in low resource settings, 

which means that newborns with clinically significant eye conditions are not being detected 

early compromising their vision and general development.  

 

Primary Eye Care for Children 

 

Newborn eye screening is important but is not enough alone. Primary eye care for children 

under 5 years old consists of a package of preventative, screening, and treatment 

interventions. The WHO blindness prevention team recommended in 2002 ‘ten key 

activities for healthy eyes in children’ which outlines clearly what interventions need to be 

addressed at primary care level 36 [Table 3]. These interventions address health promotion 

(breast feeding; face washing), specific preventive measures (vitamin A supplementation, 

measles immunization) and the detection and referral of treatable eye conditions (RRT 

screening for cataract, glaucoma). The ‘ten key activities’ are a comprehensive package for 

primary eye care services for children under 5 years old and were recommended to be 
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included in all primary maternal and child health services. Some interventions such as 

breastfeeding, vitamin A supplementation and measles immunization, are a routine part of 

child health programmes and others require PHWS to acquire new skills, for example RRT, 

and are not included in child health programmes.  

 

Table 3: Ten key activities to promote healthy eyes in children 

 
Control of conditions which can be associated with visual loss 

Vitamin A deficiency 

1. Give vitamin A supplements to children routinely 

2. Give vitamin A supplements to mothers after delivery 

3. Promote breast feeding and good nutrition 

Measles 

4. Give vitamin A supplements to children with measles or 

malnutrition 

5. Immunize children against measles 

Control of ocular conditions 

Conjunctivitis of the 

newborn 
6. Clean the eyes of babies at delivery and apply antibiotic drops 

Trachoma 7. Keep children’s faces clean 

Cataract/ retinoblastoma/ 

ocular abnormalities 

8. Refer children with poor vision, white pupils, or ocular 

abnormality to an eye worker 

Traditional eye remedies 9. Avoid the use of traditional eye medicines 

Trauma 10. Refer children with history of injury to an eye worker 

 

Vitamin A supplementation, breastfeeding and good nutrition 

Vitamin A (retinol) has multiple functions and retinol deficiency or Vitamin A Deficiency 

Disorders (VADD) therefore impacts multiple systems of a child’s body, including 

susceptibility to infection, stunting and anaemia. Chronic deficiency of VADD can lead to 

ocular signs of night blindness or classically ‘Bitot’s spots’(foamy looking lesions made of 

keratin on the conjunctiva). Acute deficiency can cause corneal ulceration or keratomalacia 

which can lead to blindness. Strategies to prevent vitamin A deficiency include six monthly 

vitamin A supplementation from 6 to 59 months of age due to its impact on childhood 

morbidity and mortality, as well as nutrition education and breastfeeding. 37 
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Measles immunization 

Measles infection can cause corneal blindness through various route which includes;  acute 

vitamin A deficiency (reduced intake and malabsorption coupled with increased demand ), 

herpes simplex keratitis and/ or measles keratitis.  High dose vitamin A during measles 

infection reduces mortality but will also reduce ocular complications. Approximately 1% of 

children who are in hospital for measles will eventually go blind, not including unilateral 

blindness. 38  

 

Ophthalmia neonatorum prophylaxis 

Ophthalmia neonatorum is defined as conjunctivitis within the first 28 days of life. The 

underlying aetiology is due to the causes of untreated sexually transmitted diseases (STDs) 

during pregnancy. Ophthalmia neonatorum due to Neisseria gonococcus has the most 

severe effects and can rapidly lead to corneal perforation and visual loss. In low resource 

settings up to 16% of infants affected by gonococcal infection have corneal involvement at 

presentation. 39 In high resource settings ophthalmia neonatorum has become rare due to 

better treatment and lower rates of STDs in pregnant women as well as ocular prophylaxis 

(antibiotic cream applied to the eyes at birth). 40 41 Transmission rates of gonococcal 

infection from mother to newborn can be up to 30%- 50% when there is no ocular 

prophylaxis.42 Globally 91% of STDs are in lower resource settings. 43 Therefore universal 

ocular prophylaxis is important in low resource settings with high rates of untreated STDs. A 

recent systematic review did not find data on whether prophylaxis prevents serious 

outcomes such as blindness or poor visual outcomes, however this is mainly due to the 

difficulties of conducting such research with the necessary long follow-up, diagnostic 

confirmation challenges and assessing of visual acuity in infants. 44 45 The Centers for Disease 

Control and Prevention, American Academy of Pediatrics, American College of Obstetricians 

and Gynaecologists, and WHO all recommend universal topical ocular prophylaxis to 

prevent ophthalmia neonatorum. 46-48  

 

Face washing 

Trachoma is most common in Africa, Asia and the Middle East and estimated to cause visual 

impairment in 2.2 million people and irreversible blindness in 1.2 million people globally. 49 
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The visual impairing complications of chronic infection present in adults, while the chronic 

infection (conjunctivitis) is more common in children.  WHO have endorsed the SAFE 

strategy (Surgery, Antibiotics, Facial Cleanliness, Environmental improvement) for trachoma 

control. ‘Surgery’ is for adults with upper eyelid trichiasis, and community drug 

administration of azithromycin (‘Antibiotics’) to reduce active infection. 50 ‘Facial cleanliness’ 

and ‘Environmental improvement’ reduce transmission through improved access to water 

supplies and sanitation, with health education. Face washing is particularly important in 

children is important as they are the main reservoir of infection. 

 

Fundal (red) reflex testing and external eye examination 

Cataracts in children can be present at birth or develop during the first few months or years 

of life. Cataract is one of the main causes of treatable blindness in children in low resource 

setting with an estimated that 200,000 children blind due to cataracts (bilateral). 51 The 

reported prevalence of cataracts varies widely from 0.2-22.9/10,000 children globally. 52  

 

The standard management of bilateral congenital cataracts is surgery 6-7 weeks after birth. 

53 Delays to treatment of even a few months can lead to permanent visual loss and 

blindness. It is far more common in low resource settings for cataracts to be detected late. A 

study in Tanzania found the mean delay from detection of the cataract to surgery was 

almost 3 years (median, 18 months). 54 In most low resource settings there is no screening 

for cataracts in children while in contrast universal newborn eye screening is recommended 

in the UK, US, and most European countries. 55 56 

 

Retinoblastoma 

Retinoblastoma is a childhood eye cancer which is rare but life-threatening. Low resource 

settings bear the burden of the highest number of affected children and the highest 

mortality rates. In Asia and Africa, 40%–70% of children with retinoblastoma die compared 

with 3%–5% in Europe and North America. 6 Early detection allows for management which 

preserves sight, saves the eye and reduces mortality. The most common sign is a abnormal 

RRT or white pupil noticed by parents or noted in photographs.  

 

Avoiding use of Traditional Eye Remedies 
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Some traditional eye remedies are harmless, but others can be extremely toxic to the eye 

causing trauma or corneal infection, including hot oil, human urine (which may be infected), 

or any acidic or alkaline liquids. 57 These remedies not only delay children getting the 

appropriate care but can also cause serious eye problems leading to blindness. 58 Poor eye 

care services, cultural beliefs as well as greater accessibility for patients with lower costs, 

and low levels of education lead people to use these alternative treatments. 57 Education 

and working with caretakers and the community on the potential harm of traditional eye 

remedies is the first step but often this can be a complex issue to address.  

 

Ocular Trauma 

There is very limited data from low resource settings for ocular trauma for children, but it 

has been estimated that 3.3-5.7 million children sustain eye injuries annually. 59 60 Early 

diagnosis, and treatment are vital for the best visual outcome but delays in seeking medical 

attention are common in low resource settings. Often there are misconceptions that there is 

little that can be done and therefore, educating PHWs and caretakers on the importance of 

seeking immediate medical attention is a first step.  

 

Summary 

A recent review confirms that many of the interventions described for child eye health in 

low resource settings are highly efficacious. 61 Some of these interventions are being 

implemented as part of essential child health services, but there is a need for evidence of 

the effectiveness of the package of these interventions or their integration into primary care 

services for children in different contexts.  
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The Integrated Management of Newborn and Childhood Illness (IMNCI) 

 

The Integrated Management of Childhood Illness (IMCI) strategy is a global health strategy 

aimed at reducing mortality and morbidity in children under 5 years old which was launched 

in 1995 by UNICEF and WHO. 62 It was developed as a response to single disease 

programmes and the observation that more than two-thirds of childhood deaths in low 

resource settings were due to the five most common conditions in children; respiratory 

infections, malaria, diarrhoea, malnutrition and measles. Subsequently tuberculosis (TB) and 

HIV/AID were added, and more recently newborn health and early childhood development 

have been recognised as components, following which the name changed to the Integrated 

Management of Newborn and Childhood Illness (IMNCI). It is designed to be comprehensive 

and includes ear health but does not include eye health. This ‘gap’ in the strategy gives an 

opportunity for inclusion of eye health within an established child health strategy.  

 

Initially, IMCI was developed as a case-management approach for sick children but it soon 

included interventions for the household, community, health facility, and referral levels, 

thus contributing to health system strengthening. The main three components are: 

 

1. Improving case management skills of healthcare providers (training health workers in 

IMNCI case management skills including counselling on early childhood 

development, and mentorship) 

2. Improving health systems to provide quality care (improving availability of drugs, 

supplies, equipment, regular supportive supervision of health workers, improving 

the referral system)  

3. Improving family and community health practices for health, growth, and 

development (community IMNCI) 

 

Over 100 countries implement the IMCI strategy, either in part or all three components. In 

most countries, the first component of improving case management skills of health care 

providers has been the focus. The central part of IMNCI involves the assessment of the sick 
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child by the PHW using a structured approach of assessment by first checking for any of the 

five general ‘danger’ signs, which include a child not able to drink or breastfeed or vomiting 

everything. Any child which the PHW classifies as having a general ‘danger’ sign indicates 

the child has severe disease and needs an urgent referral to hospital. The PHW is also taught 

to assess and treat children with a wide- range of conditions, including; cough/difficult 

breathing, diarrhoea, fever, ear problems, malnutrition and anaemia, HIV, serious bacterial 

infection, diarrhoea, HIV infection, feeding problems or low weight, and immunization 

status. Each of these conditions is assessed through a combination of signs and questions 

which lead to colour coded classifications of severe problem, problem, and normal/ no 

condition, rather than coming to a diagnosis. IMCI classifications is designed to allow the 

PHW to decide if a child needs urgent referral or can be treated at the primary level (e.g., 

with oral antibiotic, antimalarial), or safely managed at home. Once the classification has 

been made then specific treatment can be identified and counselling provided to the 

caretaker including on follow-up care and when the child should be brought back to the 

clinic (summarised in Figure 4).  

 

 

Assessment 

• Assess a child by checking first for general danger signs (or possible bacterial 

infection in a young infant), asking questions about common conditions, examining 

the child, and checking nutrition and immunization status. Assessment includes 

checking the child for other health problems. 

Classification 

• Classify a child’s illnesses using a colour-coded classification system. Because many 

children have more than one condition, each illness is classified according to 

whether it requires: 

• urgent pre-referral treatment and referral (pink), or 

• specific medical treatment and advice (yellow), or 

• simple advice on home management (green). 

Identify treatment and treat 

• After classifying all conditions, identify specific treatments for the child. If a child 

requires urgent referral, give essential treatment before the patient is transferred. If 
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a child needs treatment at home, develop an integrated treatment plan for the child 

and give the first dose of drugs in the clinic. If a child should be immunized, give 

immunizations. 

• Provide practical treatment instructions, including teaching the caregiver how to 

give oral drugs, how to feed and give fluids during illness, and how to treat local 

infections at home. Ask the caregiver to return for follow-up on a specific date and 

teach her how to recognise signs that indicate the child should return immediately to 

the health post. 

• Assess feeding, including assessment of breastfeeding practices, and counsel to solve 

any feeding problems found. Then counsel the mother about her own health. 

Follow-up care 

• When a child is brought back to the health post as requested, give follow-up care 

and, if necessary, reassess the child for new problems. 

 

Figure 4: The IMNCI case management process63 

 

Impact of IMCI 

 

A Cochrane review by Gera et al in 2016 found that IMCI was associated with a 15% 

reduction in infant and child mortality when implemented in health facilities and 

communities, although the certainty of evidence was low. 64 Little or no effects were seen 

on nutritional status or vaccine coverage but maternal care seeking behaviour for their child 

was more appropriate where IMNCI was being implemented.  

 

Adaptation and scale up of IMNCI 

 

A structured approach to diagnosis with evidence-based treatment and flexible guidelines 

which adapt to local epidemiology are some of the key features of IMCI. 65 After consensus 

is reached with key national stakeholders certain conditions, for example, malaria can be 

removed from guidelines where malaria is not prevalent and other conditions added 

instead. Neonatal care was added early on in implementation in many countries. 66 

Antibiotic selection is also based on local sensitivity and availability. In countries where 
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HIV/AIDS is important cause of child morbidity and mortality it has also been included in 

IMCI guidelines. 67 To ensure guidelines are adapted in a consistent manner WHO has 

formulated an Adaptation Guide to describe the process of adaptation and facilitate 

continuous evolution of the programme. 68  

 

Financial challenges are common for scale up and continuation of IMCI, and in many 

places external international donors have been major funders of IMNCI training of PHWs. A 

global study conducted across 27 countries found high cost a major challenge to scaling 

up. 69 One method of reducing costs of IMCI has been to reduce the time of the PHW 

training. A randomized trial in Zambia compared PHWs performance who were trained in 

the standard 11-day course with those trained in a 6-day shortened course and did not find 

any significant difference in any of the indicators of performance. 70 The effectiveness of 

shortening IMCI guidelines training was systematically reviewed, and the standard in-service 

IMCI training course was found be slightly more effective than the shorter training, although 

the size of the difference was unclear (-3 to +18% points by a summary comparison 

measures). 71 However the review was limited by few studies of adequate study design to 

reach firm conclusions whether shortening the training did reduce effectiveness and to what 

degree. 

 

The ability of IMNCI to be flexible both in the content and training approaches has made it a 

resilient strategy which is still being used almost 25 years after it was first developed. 

 

Generating political priority for child eye health 

 

The sustainable, holistic approach to delivering primary eye care for children is through the 

integration of eye health into child health programmes and policies. Despite this approach 

being proposed in 2002 by the WHO prevention of blindness program there has been little 

progress on achieving this integration into child health polices or any political priority for 

child eye health.  
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Agenda setting theoretical frameworks 

 

Walt and Gilson (1994) developed a policy analysis framework specifically to analyse health 

policy research health. 72 Their policy triangle framework incorporates context, content, 

process, and actors as individuals or as members of groups and is the most used overarching 

framework. It has been used to analyse a wide range of health issues, from mental to 

reproductive health, in many different countries. 73  

 

Agenda setting is used to describe the process by which an issue is brought to the attention 

of policy makers and is an essential first step in the policy cycle. 74 75 76 77 There are several 

frameworks used to analyse agenda setting with Kingdon (1984) and Shiffman (2007) being 

the most common. 73 78 79 Kingdon’s theory of agenda setting is used to help understand how 

opportunities to prioritise health issues arise. The theory uses three different and 

continuous ‘streams’ of activities or processes. The ‘problem stream’ refers to the features 

of the issue and whether and how the issue is seen as public matter which requires 

government attention. Data, policy reports and advocacy from groups and stakeholders 

influence what policy makers learn about issues. The ‘policy stream’ covers analysis and 

discussions of the issues and proposed solutions by experts, researchers, and NGOs. The 

‘politics stream’ includes political events such as elections, changes of government and 

public campaigns. Kingdon proposed that the combination of these three largely 

independent (but simultaneous) streams can create ‘policy windows’ which are 

opportunities for new issues to gain political attention and lead to policy change. ‘Policy 

entrepreneurs” are actors who advocate for policy solutions located inside or outside 

Government and can act publicly or behind the scenes. Kingdon’s model has been applied to 

understanding the Safe Motherhood policy in Vietnam, sanitation and health promotion 

policy in Ethiopia and analysing power and agenda setting in Tanzanian health policy. 80-82 

 

Baumgartner and Jones (1991) described policy agendas as relatively stable unless factors, 

such as the way an issue is presented (the ‘image’) and the actors and institutions involved 

(the ‘venue’), change significantly. 83 Stone (1989) claimed that issues gain priority only 

when they are seen as having clear actionable solutions. 84 They also argue that the 
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‘precursor’ or problem definition stage of an issue before it reaches the public agenda 

should not be neglected.  

 

Walt and Gilson chose to study the Shiffman and Smith framework as they describe it as the 

more developed and comprehensive framework on agenda or priority setting. 85 They 

systematically reviewed a set of health policy papers on agenda setting and tested them 

using the framework. They found that the framework was useful in conducting cross-

national as well as cross policy research and contributed to more thorough health policy 

analysis research. They suggested some enhancements to the framework such as adding 

contestability or conflict under the ‘characteristics of the problem’ being considered, 

separating ‘guiding institutions or organizations’ under ‘actor power’, and the formal and 

informal norms and rules under ‘political context’. 

 

The Shiffman and Smith framework focuses specifically on health developed using evidence 

from several case studies to form a generalized framework to assess what were the factors 

which lead to some issues being prioritised over others in the process of health policy 

agenda setting. 79 The four elements used to describe factors are: 1) the interaction 

between actors and their power, 2) ideas, 3) context of the political environment and 4) 

characteristics of the issues themselves (Table 4). Each of these four elements is described, 

and then characterized further by eleven factors, as shown in the table. The advantage of 

this approach is that it allows for a comprehensive and structured analysis of the factors 

involved in the policy decision in Tanzania. A limitation is that there may be other relevant 

elements which are not in the framework, the subjectivity in assessing the relative weight of 

the different factors and difficulty in controlling for confounding variables. The framework 

has been used extensively to study the issues of maternal mortality and newborn survival 

but has also used in a wide range of health issues including mental health and global 

surgery. 86 87 88 This framework was chosen for this thesis as one of its advantages is that its 

use allows comparability of child eye health with these other health issues. This will allow an 

understanding of the factors which may have held back child eye health receiving priority 

and what factors need to be addressed to scale up its integration within the global child 

health agenda.  
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Table 4: Shiffman and Smith Framework 

 

Element Description Factors shaping political priority 
 

Actor power The strength of the 

individuals and 

organisations concerned 

with the issue 

Policy community cohesion: the degree of 

coalescence among the network of individuals and 

organisations that are centrally involved with the 

issue at the global level 

Leadership: the presence of individuals capable of 

uniting the policy community and acknowledged as 

particularly strong champions for the cause 

Guiding institutions: the effectiveness of 

organisations or co-ordinating mechanisms with a 

mandate to lead the initiative 

Civil society mobilisation: the extent to which 

grassroots organisations have mobilised to press 

international and national political authorities to 

address the issue at the global level 

Ideas The ways in which those 

involved with the issue 

understand and portray 

it 

Internal frame: the degree to which the policy 

community agrees on the definition of, causes of, 

and solutions to the problem 

External frame: public portrayals of the issue in ways 

that resonate with external audiences, especially the 

political leaders who control resources 

Political 

contexts 

The environments in 

which actors operate 

Policy windows: political moments when global 

conditions align favourably for an issue, presenting 

opportunities for advocates to influence decision 

makers 

Global governance structure: the degree to which 

norms and institutions operating in a sector provide 

a platform for effective collective action 
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Issue 

characteristics 

Features of the problem Credible indicators: clear measures that show the 

severity of the problem and that can be used to 

monitor progress 

Severity: the size of the burden relative to other 

problems, as indicated by objective measures such 

as mortality levels 

Effective interventions: the extent to which 

proposed means of addressing the problem are 

clearly explained, cost-effective, backed by scientific 

evidence, simple to implement, and inexpensive 

 

Lessons from using Shiffman framework in other health issues 

 

Applying their framework to the Safe Motherhood Initiative, Shiffman and Smith found that 

in every category the initiative had major challenges. 79 They concluded that building policy 

community cohesion to take advantage of a major policy window from the Millennium 

Development Goals (MDGs) with a new global governance structure, a clearer external 

frame and building stronger links with national initiatives and civil society would generate 

the needed political support.  

 

The framework was further used to understand the factors that lead to an increase in global 

political attention to newborn survival from 2000 to 2010. 86 In 2000 there were only a few 

individuals working on the initiative with no guiding institution, neonates were not 

recognised as a separate global health category, there was limited evidence or knowledge 

on the size of the problem or solutions, and few global health organisations addressing 

newborn survival. Over the course of the decade, they found the formation of an informal 

global network alongside an effective global guiding institution, evidence of severity of the 

issue with cost-effective solutions, led to many more organisations addressing the issue and 

it being recognised as an important component of MDG 4. This has important lessons for 

any issue aiming to increase global political attention on the importance of networks, 

building global institutions and evidence to take a neglected issue more into prominence. It 



Integrating primary eye care into child health policies and programmes ANJ Malik 37 

also highlighted another important factor not highlighted in the original Shiffman 

framework which is that of networks. 

 

Shiffman et al created a framework to understand the effectiveness of global health 

networks, 89 which they define as “webs of individuals and organizations linked by a shared 

concern for a health condition”. The categories overlap with the original Shiffman and Smith 

framework and include; 1) network and actor features including leadership, governance and 

framing, 2) policy environment including funding, allies, opponents and norms and 3) issues 

characteristics including severity, tractability and affected groups. The study was part of the 

Global Health Advocacy and Policy Project, a research initiative examining networks in six 

global health problems: tuberculosis, pneumonia, tobacco use, alcohol harm, neonatal 

mortality, and maternal mortality. The six case studies contributed to the development of 

the framework. The case study of newborn survival also reviewed the development of 

increasing political priority from pre-1999 to 2010-2015. 90 The key factors for the rise in 

priority was the production of a substantial body of evidence on severity and solutions, 

which could then be leveraged by the leadership and emerging governance structure to link 

newborn survival to the important policy window of the time which was around MDG 4. 

However, the disadvantage of having a largely technical network with a lack of political 

advocates hampered their success. The study shows the clear role of specific evidence with 

broad leadership in generating political support for a health issue.  

 

The use of the Shiffman and Smith framework in a diverse range of health issues highlights 

the most common pitfalls and priority actions. 85 87 88 91 92 When examining why mental 

health had not yet received policy or funding attention in low resource settings, Tomlinson 

and Lund concluded that greater policy community cohesion and international governance 

structures needed to be developed, with a coherent evidence base for scalable 

interventions showing both economic impact as well as on well-being. They considered that 

mental health be framed within social justice and human rights agendas and initiatives. 

Shawar et al applied the framework to the issue of global surgery and found a fragmented 

policy community without unifying leadership, guiding institutions, clear external framing, 

or credible indicators. 87 However, there were committed networks with growing research 

agendas, with potential to links to other global health priorities. They recommended the 
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development of an effective governance structure and of a clear external frame as the two 

key areas of focus for global surgery advocates.  

 

National level agenda setting 

 

The Shiffman and Smith framework or adaptations of it have been applied in many national 

level policy studies. 93-95 One study compared national level political commitment to 

newborn survival in Bolivia, Malawi and Nepal, which found that the three major 

implications at a national level were: 1) solutions with demonstrated efficacy in low-

resource settings, (2) building on existing and emerging national priorities and (3) 

developing a strong network of domestic and international support. 96 This is important for 

national level advocates as potential areas of focus which can be used to generate priority 

nationally if global level advocacy or initiatives are lacking.  

 

Shiffman (2007) used a case study approach to understand the political priority to maternal 

mortality reduction in five countries: Guatemala, Honduras, India, Indonesia, and Nigeria. 97  

Countries were selected due to their focus on the Safe Motherhood Initiative and their 

potential to show different underlying factors in maternal mortality reduction agenda 

setting. There were nine key factors which were divided into three categories: transnational 

influences, domestic advocacy, and the national political environment.  

 

The use of the framework at the national level gave important insights for national level 

advocates and for the issue in other contexts with also some lessons for the global level. 

Thus, in our study Tanzania was chosen as a case study to understand the factors affecting 

the political commitment to child eye health with the purpose of determining key factors 

which could influence the political priority given to child eye health in other countries and at 

a global level.  
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Tanzania as a case study 

 

In Tanzania the prevalence of childhood blindness (under 15 years old) is approximately 

8/10,000 children and is likely to be higher in poorer communities. This prevalence includes 

two new cases of retinoblastoma and 20-30 new cases of cataract per million population per 

year. Other eye conditions include strabismus which affects 1-2% of young children, and 

conjunctivitis, which is one of the ten commonest conditions seen in clinics delivering 

reproductive and child health services in Tanzania (unpublished MOH data). 

 

A pilot study conducted by Mafwiri and colleagues in Dar-es-Salaam in 2013 showed that 

PHWs knowledge of childhood eye conditions including common conditions such as 

conjunctivitis was low, and they suggested inappropriate treatments. 98 After a single 

training day on childhood eye conditions there was an improvement in knowledge which 

was retained a year later with 61% of trained staff able to explain the correct management 

of purulent conjunctivitis compared with 30% of untrained staff, while 82% of those trained 

compared to 33% of those not trained were able to correctly diagnose a cataract. 98 

Following on from this study a Steering Committee was convened by the LSHTM project 

team in Tanzania with representatives from the Ministry of Health, WHO, UNICEF, 

international non-government organizations supporting eye care, the National Prevention of 

Blindness Co-ordinator, the researchers, and technical experts. A draft theory of change was 

constructed and approved by the Committee (Figure 5). There were three causal pathways 

identified which were; 1) actions by mothers to prevent blinding eye disease, 2) actions by 

staff to prevent eye disease, and 3) detection and referral of children with serious eye 

conditions.  

 



Integrating primary eye care into child health policies and programmes ANJ Malik 40 

 
 

Figure 5: Theory of Change addressing reducing visual loss and blindness in children from 

avoidable causes 

 

The Committee agreed that the next step would be to conduct formative research in an area 

of rural Tanzania. The purpose of the research was to explore current service delivery for 

eye care for children, to assess barriers and assumptions along the causal pathways, and 

identify outcome measures that could be used in an evaluation. The specific objectives 

focused on current service delivery in RCH clinics and service outputs; the knowledge, 

attitudes and health seeking behaviour of mothers and community members; the current 
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provision of eye care in Singida region, and elements of the health system to be 

strengthened. The main findings of the formative research included: 70% of mothers had 

delivered their child in a health facility, over 90% mothers reported that their child had 

received vitamin A but documented coverage was 70% at nine months, and 20% and 8% at 

15 and 21 months respectively; 85% had documented evidence of measles immunization, 

30% of mothers said their child had had an eye problem, 36% of PHWs said they saw at least 

one child a week with an eye condition, 60% said they did not feel confident in examining 

children’s eyes. 58% of the facilities performing deliveries used ocular prophylaxis routinely, 

with one limiting this to women known to have a STDs. Topical and systemic antibiotics 

were available in 88% facilities but only five had functional torches and sterile eye pads 

(unpublished data).  

 

IMNCI in Tanzania 

 

In a study in Tanzania IMCI was found to be associated with a reduction of 13% of under-five 

mortality rates.99 The annual cost of caring for children in Tanzania using IMCI was 44% 

lower than in areas without IMCI. 100 Even if not all this difference in cost is attributable to 

IMCI it showed that IMCI was not associated with higher costs than standard care while also 

improving the quality of care.  

 

The standard IMCI training package was introduced in Tanzania in 1996 and was initially 

delivered as a 11 day in-service training programme. The cost of this standard training is a 

barrier to scale up. 69 WHO produced a set of distance learning modules to reduce the 

duration of face-to-face training and its cost. 101 This was adapted in Tanzania by the 

Ministry of Health and began to be used in 2012. 102 The distance learning course runs over a 

period of 10-12 weeks with three face-to -face days in between two self-study periods of 3-4 

weeks then 8-9 weeks (Figure 6).  
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Figure 6: Distance learning IMCI course structure in Tanzania102 

 

There is a one-day classroom-based session at the start of the training to orientate the 

PHWs to the IMCI approach and provide guidance about how the course will run. During the 

second and third classroom-based days, the IMCI facilitator provides an overview of the 

modules and there is some time for supervised clinical practice. The intervening periods are 

for the PHWs self-study but with some support from the IMCI facilitators who text the PHWs 

by text and conduct at least one site visit at the PHWs place of work. The PHWs are also 

assigned to groups of 2–5 colleagues who are close to their own health facility and 

encouraged to work together in groups. The PHWs take an examination at the end which 

they must pass to receive a certificate. Approximately 4-6 weeks after the completion of the 

training there are follow-up visits by the IMCI facilitators to reinforce clinical skills and 

support through supervision at their workplace. 103 The IMCI facilitators should also correct 

any issues they note about clinical skills and solve supply issues. This distance learning 

approach has been evaluated in Tanzania and the PHWs trained in distance learning IMCI 

were found to perform equally well as those trained in the standard IMCI course in their 

assessment, treatment, and counselling as even better in assessing “danger signs”. 102 The 

distance learning IMCI costs 70% less than standard IMCI training.  
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Aim and objectives of thesis 

 

The overall aim of this thesis is to understand how eye health could be included in child 

health programmes and policies, using the inclusion of eye health into the IMNCI strategy in 

Tanzania as a model.  

 

The objectives of the thesis are: 

 

1) To synthesise existing evidence on how universal screening of the eye within eight weeks 

of birth improves newborn and infant vision and health outcomes 

2) To evaluate whether including eye care in the training curriculum of IMNCI in Tanzania for 

PHWs improves their knowledge and skills in eye care for children, and whether the training 

is accessible and acceptable to PHWs 

3) To explore key factors which led to the decision to include eye health in the IMNCI 

strategy in Tanzania  

4) To synthesise findings from the first three objectives to present policy implications and 

recommendations for policy makers and practitioners on integrating eye health into child 

health policies and programmes 

 

Objectives 1-3 are directly answered in the corresponding research papers 1-3 (chapters 4-

6) and objective 4 is answered in the discussion in chapter 7. The following chapter 3 covers 

the methods used for all three research papers.  
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Chapter 3 Methodology 
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This chapter will summarise the methodology for the research in this thesis which 

comprised three papers with three separate methodologies which address the first three 

objectives of the thesis.  

 

For my first objective,  I conducted a systematic review of the evidence for universal NES, 

and a scoping review of the relevant guidelines.1 For my second objective I used a before 

and after study to examine the impact on the knowledge and skills of PHWs of including eye 

care during routine training within the IMNCI programme in Tanzania, using both 

quantitative and qualitative data.2 This study used questionaries before and after the 

training intervention which gave total scores for knowledge and skills with both categorical 

and continuous data analysed with linear regression analysis. Semi -structured interviews 

were also conducted with PHWs and the qualitative responses analysed thematically to 

understand the views of the PHWs on the intervention and any challenges. For my third 

objective I conducted  a qualitative health policy analysis using in-depth semi-structured 

interviews and analysed using the Shiffman and Smith health policy framework.3 Table 1 in 

the following page summarises these three papers, methodologies and outcomes.  
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Table 5: Summary of objectives, methodology and research outcomes 

 

 

 

 

 

  

Research objective  Methodology Research outcomes 

To synthesise existing 

evidence on how universal 

screening of the eye within 

8 weeks of birth improves 

newborn and infant vision 

and health outcomes  

a) Systematic literature review  

b) Scoping guideline review 

Outcomes of universal eye screening newborns compared 

to no or targeted screening, and newborn guidelines 

including; 

1. Which eye conditions should be screened for 
2. What screening test/method should be used and by 

whom 

3. The optimal postnatal age for screening  
 

To evaluate whether 

including eye care in the 

training curriculum of 

IMNCI in Tanzania for 

PHWs improves their 

knowledge and skills in eye 

care for children and is 

accessible and acceptable 

to PHWs 
 

a) Development of eye module to 

train PHWs 

b) Training of PHWs by IMNCI 

Facilitators 

c) Structured assessments before, 

after and 6 months after training 

of PHWs  

d) Semi structured interviews 

with PHWs 6 months after 

training on their views of the 

training and implementation in 

routine practice 

e) Thematic qualitative analysis of 

interview data  

1. Change in PHWs knowledge and skills in eye care for 
children before and after training 

2. PHW views on inclusion eye care into IMNCI and 

implementation in routine practice 

To explore key factors 

which led to the decision 

to include eye health in 

the national IMNCI 

strategy in Tanzania 

a) Semi-structured in-depth 

interviews                      

b) Iterative qualitative analysis 

using Shiffman and Smith health 

policy framework 
 

Key factors, including enablers and barriers, influencing 

policy decision to include eye care WHO/UNICEF IMNCI 

programme 
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Research Paper 1: Systematic review 

 

Research objective: To synthesise existing evidence on how universal screening of the eye 

within 8 weeks of birth improves newborn and infant vision and health outcomes 

 

Methodology: 

A systematic review was used to synthesise the evidence on newborn eye screening as it 

uses explicit, structured approach to minimize bias, and provide results that are reliable to 

guide the development of guidelines for delivery of care.4 5 This systematic review of 

newborn eye screening was used as part of a process to inform evidence based guidelines 

for postnatal care.6 A scoping review was used to assess guidelines already in place for 

newborn eye screening to map the key concepts that underpin a research area, to identify 

any gaps in the research knowledge, and report on the types of evidence that inform 

practice in the field.7 8  

 

The full protocol was published on Prospero. The key aspects of the methods undertaken is 

outlined.  

 

Criteria for considering studies for the literature review 

 

Types of Studies 

 

The types of studies included were: 

1. Intervention studies (randomized trials/ cluster randomized trials/ non-randomized 

trials/before and after/interrupted time-series). 

2. Comparative observational studies (cohort/case-control/cross-sectional/ecological 

studies) 

3. Studies of universal screening with no comparator group, if the study has been 

undertaken in the real world and is feasible to be used for this purpose in real-life 

settings based on expert judgment 

4. Studies to assess diagnostic test accuracy (cross sectional studies) 
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There were no language, location or date restrictions. 

 

Types of participants 

 

All newborns, within 8 weeks of birth, irrespective of risk factors and/or complications were 

included, excluding studies which were for screening of retinopathy of prematurity.  

 

Types of interventions 

 

The intervention is universal newborn screening for abnormalities of the eye, using any 

suitable ophthalmic device which has been used for newborn screening which is feasible to 

use in a real life setting. The devices can include the following: 

 

1. torch light can be used to assess the eye lids, whether the corneas are clear, whether 

the pupils of the eyes are round and central, and whether the eyes are of normal and 

equal size, but cannot check the red reflex 

2. direct ophthalmoscope or other suitable devices to elicit the red reflex 

3. widefield digital retinal imaging 

 

Table 6: Types of outcome measures 

Primary outcomes 1. Proportion of newborns within 8 weeks of birth with clinically 

significant eye conditions 

2. Age in months at clinical management of eye condition 

3. Outcome of the management of the eye condition in terms of 

mortality (retinoblastoma) or visual function (eye conditions) 

Secondary outcomes 1. Diagnostic test accuracy of the tests/devices which have been used 

2. Adverse effects of eye screening 

3. Cost benefit, cost effectiveness or cost estimates 

4. Uptake of referrals by infants who screen positive 

 

Clinically significant eye conditions were classified as: 
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1. Conditions likely to be visually impairing which can be treated clinically or with optical 
correction, such as abnormalities of the eyelid(s) which obscure the pupil;  

a. congenital cataract 
b. congenital glaucoma 
c. retinoblastoma 
d. inflammatory or vascular conditions on the retina 
e. congenital anomalies, abnormally small eyes (microphthalmos) 
f. ptosis (dropping eye lid) 

2. Conditions which cannot be treated but where early vision rehabilitation is required; 
a.  absent iris (aniridia) 
b. coloboma (uveal defects) 
c. corneal opacities  
d. most optic nerve and retina conditions  

 

Search methods for identification of studies 

The Cochrane Eyes and Vision Information Specialist conducted systematic searches of 

relevant databases, trial registers and grey literature to identify potentially relevant reports 

for inclusion in the review on 13th April 2020 and were updated on 30 March and 8 

September 2021. Conference abstracts were not included for this review.  

 

Data collection and analysis 

 

Selection of studies  

Titles and abstracts were reviewed independently by two experts (AM, CG). The findings 

were reviewed, and conflicts resolved by discussion. The appointed adjudicator was not 

required. All articles excluded at the final stage were listed with a reason for exclusion. A 

PRISMA flow chart was constructed to show the results of the search.  

 

Data extraction and management 

A standardised form was developed to extract data from the different types of study and to 

appraise the quality of each included study. This was pilot tested on a small number of 

studies, adapted and then used for all the studies. Data were extracted independently by 

the same two experts with expertise in paediatric ophthalmology. Findings were compared 

and discrepancies resolved by discussion.  
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Assessing risk of bias of included studies 

 

Risk of bias was planned to be assessed at the study and outcome levels, using modified 

Joanna Briggs critical appraisal tools (https://joannabriggs.org/ebp/critical_appraisal_tools). 

The protocol was modified for the primary comparison, and ROBINS-I tool for non-

randomised trials of interventions was used by three authors (AM, CG, JE) for studies 

included in the quantitative analysis.9  

 

Data synthesis.  

Analysis of primary outcomes 

Standard methods for analysis of intervention studies comparing the primary outcomes in 

intervention and comparator arms using risk ratios and mean differences, with 95% 

confidence intervals were used. There were no studies similar enough to be suitable for 

meta-analysis therefore this was not performed. Appropriate measures of effect (e.g., risk 

ratios, odds ratios), adjusted for confounding as reported by the primary study were used 

for comparative observational studies. Relevant effect measures (risk ratio with 95% 

confidence intervals) and sensitivity, specificity and positive predictive value were calculated 

where necessary using Revman5.4 and Medcalc.10-12 The outcomes were compared 

separately for healthy term newborns with sick or sick and preterm. The certainty of the 

evidence was assessed using the GRADE approach.13 

 

Criteria for considering guidelines for the review 

 

Guidelines from global, regional, and national organizations were reviewed to identify: 

1. Additional sources of evidence not identified in the literature search, particularly 

studies in languages other than English 

2. Recommendations for newborn eye screening 

 

The guidelines were not reviewed for the quality of evidence or processes used to develop 

the recommendations. The following data was extracted: organization and country; date; 

conditions being screened for; tests recommended; age group to be included; who should 

perform the screening/examination. 

about:blank
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Research Paper 2: Quantitative and qualitative analysis of impact of including eye care 

in the training curriculum of IMNCI in Tanzania for PHWs on their knowledge and skills 

in eye care for children and its acceptability 

 

Research objective: To evaluate whether including eye care in the training curriculum of 

IMNCI in Tanzania for primary child health care workers improves their knowledge and skills 

in eye care for children and is accessible and acceptable 

 

Methodology: A mixed methods before and after study was conducted. The first stage was 

the with the development of the eye module and the second stage the use of the eye 

module within a routine IMNCI training programme with data collection before and after 

the training. A control group was not used due to limitations in resources and as this was 

conducted as a pilot study to assess whether the newly developed eye module was feasible 

in the setting within routine IMNCI training. It was expected that the next step would be to 

conduct an evaluation to assess the impact of training with the eye module.14 The outcomes 

were limited to direct knowledge of the PHWs, self-testing of skills and qualitative 

assessment of PHWs attitude towards training with the eye module in terms of ease of use, 

level of content, applicability and challenges in routine clinical practice.  

 

Further details of the methods for research paper 2 are given in the publication in chapter 5 

therefore the above summary is presented here only. 
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Research Paper 3: Qualitative Health policy analysis of the global and national 

influences on integrating eye health in child health policy in Tanzania 

 

Research objective: To explore key factors which led to the decision to include eye health in 

the national IMNCI strategy in Tanzania. 

 

Methodology: A qualitative health policy analysis using in-depth semi-structured interviews 

and analysed with the Shiffman and Smith framework was conducted.  

 

Theoretical health policy framework for qualitative policy research 

 

After the development of the eye module and the evaluation of training PHWs in eye care 

the MoH in Tanzania included the eye module into their national IMNCI training 

programme. This was ratified at an IMNCI review meeting in May 2018 and subsequently all 

IMNCI training for PHWs has included eye care. This national health policy is in contrast with 

the global IMNCI programme, which still does not include eye health.  

 

An understanding of the key factors in the decision making which led to this important 

policy decision could be used to build on these decisions to lead to more widespread 

integration of eye care into child health policies and programmes.  

 

The Shiffman and Smith framework was used in this study as it focuses specifically on 

health.3 The advantage of this approach is that it allows for a comprehensive and structured 

analysis of the factors involved in the policy decision in Tanzania. Some elements are likely 

not to apply to the policy decision but using the framework in this context of national policy 

setting will allow consideration of factors which may influence other national and global 

actors and be generalisable to other settings as well as greater comparison with other 

health policy settings. Other limitations are that there may be other relevant elements 

which are not in the framework, therefore other elements from the Gill and Walt 

framework were also included and global level actors were interviewed to provide a global 

context to the study and the national decision.15 16 Further limitations of the framework can 
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include the subjectivity in assessing the relative weight of the different factors and difficulty 

in controlling for confounding variables. Another advantage of using the framework is that 

its use will allow comparability of child eye health with many other health issues.17 18 19  This 

will allow an understanding of the factors which may have held back child eye health 

receiving priority and what factors need to be addressed to scale up its integration within 

the global child health agenda.  

 

Table 4: Adapted Shiffman and Smith framework 

 

ELEMENT DESCRIPTION FACTORS SHAPING POLITICAL PRIORITY 
 

ACTOR POWER WITHIN 

EYE AND CHILD HEALTH 

COMMUNITY AT 

NATIONAL AND 

GLOBAL LEVEL 

The strength of the 

different sets of 

individuals and      

organisations 

concerned with the 

issue 

Policy community cohesion: coalescence 

among the network and influence of global 

actors on national level actors 

Leadership: individuals uniting the policy 

community and/or champions of the cause 

Guiding institutions: organisations or co-

ordinating mechanisms with a mandate to lead 

the initiative 

Civil society mobilisation 
 

IDEAS AND INFLUENCE 

OF GLOBAL IDEAS ON 

NATIONAL CONTEXT 

The ways in which 

the eye and child 

health communities 

understand and 

portray ideas 

Internal frame: the degree to which the policy 

community agrees on the definition of, causes 

of, and solutions to the child eye health 

External frame: portrayals of issue to resonate 

with the policy makers  

POLITICAL CONTEXTS 

GLOBAL AND 

NATIONAL (ADAPTED 

FROM GILL AND 

WALT)15 

The environments 

in which actors 

operate 

Policy windows: political moments when global 

or national conditions align favourably 

presenting opportunities to influence decision 

makers 

Global governance structure: institutions 

providing a platform for effective collective 

action 
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Historical experience  

Political feasibility: of ideas and solutions 

Culture  

Recent shifts and changes in policy: effect of 

changes in global policy at national level  

ISSUE 

CHARACTERISTICS 

NATIONAL CONTEXT 

Features of the 

problem 

Credible indicators: measures of severity for 

monitoring progress 

Severity: size of the burden  

Effective interventions: availability of cost-

effective, backed by scientific evidence, simple 

to implement, and inexpensive at local level 

 

 

Semi structured interviews 

 

An initial interview topic guide based on the Shiffman and Smith framework and the 

research questions was drafted to guide the interviews. Interviews were conducted in 

person for all those based in Tanzania in a location of the participants choice for their 

convenience, which included their workplaces, in the office of the co-PI located in Muhimbili 

University of Health and Allied Sciences (MUHAS), in one case in a cafe or in one other case 

at a conference location. The in-person interviews were conducted in June 2022 and were 

led by author AM with co-author MM also present and participating. The interviews 

conducted by Zoom online were for participants who were in multiple countries globally 

where in-person interviews were not practically feasible. Consent forms and participant 

information sheets were sent by email prior to interviews taking place. Some participants 

returned the forms signed prior to the interview, otherwise oral consent was taken and 

recorded before the start of the interview. The interviews lasted 45-60 minutes and were 

audio recorded. The zoom interviews were conducted over a period of 3 months from July 

to September 2021. All the interviews were conducted by the lead author (AM). 

 

In- depth semi structured interviews were chosen as the method of enquiry to allow for 

flexibility in exploring concepts and ideas that evolve over the course of the interviews, 
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while maintaining a comparable structure for each interview. Flexibility in the questions is 

important as it was anticipated that there would be important topics discussed which were 

not in the framework and the topic guides would need to be adapted in later interviews to 

take account of issues raised in earlier interviews.  

 

The interviews were audio recorded and transcribed, detailed notes were taken. The 

interview data was anonymised to protect confidentiality. Informed consent was taken in 

writing or verbally before each interview.  

 

Sampling strategy 

 

There were 31 interviews conducted in total with 14 actors based in Tanzania and 17 actors 

based in different countries globally.  

 

The key actors were identified in several ways: through the authors knowledge of the 

Tanzania health policy actors, identification from the policy documents in particular the 

global policy “Survive and Thrive: transforming care for every small and sick newborn” and 

asking known child health leaders who they believe to be key actors. Actors were 

deliberately chosen from key organisations such as the Ministry of Health (maternal and 

child health department, IMNCI lead and eye health leads), international bodies (WHO, 

UNICEF), national experts in child eye health or IMNCI, all eye NGOs working within 

Tanzania and the managing editors, first authors and content leads pf the global policy 

paper were all invited to participate. Five participants suggested by the managing editors 

and first authors and were also interviewed. A USAID representative based in Tanzania was 

invited for interview but did not respond. There were no other individuals who declined to 

be interviewed. There were no repeat interviews. 

 

A summary of the organisations, roles of those interviewed and demographic data is in table 

7. To ensure a good representation of views participants chosen were key informants and 

experts on eye health or child health at national or global level at the relevant roles across 

the range of all the key organisations.   
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Table 7: Key actors interviewed 

 

Key actor category Institution/ department/role Gender Current base 

country 

Ministry of Health 

officials (3) 

• Maternal and Child Health  

• Eye Health 

• M=2 

• F=1 

• Tanzania 

International 

bodies (8) 

• WHO  

• UNICEF  

• F=5 

• M=3 

• Tanzania (2) 

• US (4) 

• Switzerland 

(2) 

Academia/ 

Technical experts 

(11) 

• Ophthalmologists  

• Paediatrician 

• IMNCI national facilitators  

• Universities/academics  

• F=9 

• M=2 

• Tanzania (5) 

• USA, Canada, 

Australia (3) 

• UK (3) 

NGO national 

representatives (7) 

•  Five international NGOs • F=6 

• M=1 

• Tanzania (4) 

• US (3) 

Key funding 

agencies (2) 

• USAID 

• Gates Foundation 

• F=2 

• M=0 

• US =2 

 

Data analysis 

 

A data extraction template was designed, based on the adapted Shiffman and Smith 

framework. This template was adapted as required during the interview process, but the 

initial codes were based on the framework determinants. Each participants data was 

summarised according to these initial codes/framework elements “working down” to form a 

coding matrix with the adapted framework determinants used to form the second level sub 

codes. Data was analysed iteratively. As interviews progressed earlier interview transcripts 

and notes were reviewed and were reflected in an adapted topic guide with new questions 

to test emerging themes. New data was then compared with the codes and categories and 

developing themes tested. Participant feedback on themes was used during the interviews 

with key ideas being tested/discussed. This process was continuous throughout the 



Integrating primary eye care into child health policies and programmes ANJ Malik 67 

interviews. At the end of the interviews the main themes were defined and refined using all 

the interview data and then tested using multiple sources for example, different interest 

groups (Ministry of Health officials, funders, health professionals) were compared and 

written sources (minutes of meetings). Any contrasts and ‘outliers’ were actively sought out 

and reviewed. Policy literature, in particular those studies using the Shiffman and Smith 

framework were reviewed and ideas compared and contrasted. The analysis was done in 

Microsoft Word and the lead author conducted all the coding. The Consolidated Criteria for 

Reporting Qualitative Research (COREQ) has been used to ensure comprehensive 

reporting.20 

 

Language considerations 

 

There was a Swahili translator available (co-PI) but all the interviews were conducted in 

English as preferred by key actors.  It had been planned that for any interviews not in 

English they would be transcribed verbatim in the language of the interview and then back 

translated into English. 

 

Reliability and Validity using COREQ checklist20 

 

Domain 1: Research team and Reflexivity 

 

Both the PI (AM) and co-PI (MM) are paediatric ophthalmologists and researchers in 

Tanzanian child eye health. They were both involved in a pilot study to test an eye module 

for inclusion in the IMNCI programme in Tanzania which was then included by the Ministry 

of Health and led to the national policy change to include eye health in the IMNCI training 

programme therefore they were both key actors themselves in the Tanzanian IMNCI policy 

making process. This has important effects on the data collection, analysis, and results. The 

characteristics of the researchers are such that they had close knowledge of many of the 

events and participants and hence there is a risk of personal bias and assumptions of the 

topic. However, the advantage was the knowledge of the context of the history of the topic 

which adds a depth to the analysis. Some study participants were known to the researchers 

and those which were not were aware of their credentials and experience. It is highly likely 
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the data collected was influenced by the participants knowing the authors/interviewers, 

including not stating certain information which was commonly known and also being more 

positive (and not divulging anything negative) towards the interviewers and the 

organisations they represented (LSHTM and MUHAS), which is important as both individuals 

and the institutions they represented were key within Tanzanian IMNCI policy making and 

there is a risk their role would be overstated by the participants.  

 

For the interviews with global actors the lead author (AM) conducted all the interviews. All 

except one participant were not known to the author. The authors used contacts known to 

her who also may know the participants to obtain contact details and introductions which 

would have influenced the participants perceptions. The participants were all aware of the 

authors credentials and experience in child eye health and this could have skewed their 

telling of information to give greater importance to eye health than they would have in 

usual practice or to another interviewer. 

 

Overall, the lead authors personal interest and expertise in the topic of child eye health 

would influence how the data was collected, analysed and presented. Personal knowledge 

would have a greater role on data collection and analysis would be influenced by personal 

interest on how the data could be used for advocacy for greater inclusion of eye health in 

child health policies and programmes in the future. There may be areas where there is 

greater depth of analysis due to personal knowledge of the topic and people involved but 

also miss key questions and analysis which a more ‘impartial’ researcher would have noted.  

 

Domain 2: Study design 

 

Shiffman and Smith framework was used for reasons already stated, as it allowed for 

greater structure and comparability with other studies.  

 

Purposive and snowball sampling is an efficient way to reach data saturation as those 

participants which best fit the aims of the research are chosen. A disadvantage of the 

sampling is that it is more prone to researcher bias and making subjective assumptions, but 
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this is limited in this study where there are clear definitions of actors by their direct 

involvement in the policy making process.  

 

In this study the actors in Tanzania were interviewed face to face compared to the global 

actors which were interviewed online. There is a difference in the level of rapport and 

people’s interactions in face to face versus online interactions. However, for most global 

actors online meetings are the norm therefore would be unlikely to cause meaningful 

differences between meeting them face to face. The content of the interviews can also be 

important in this context, and this may have been more challenging with more sensitive or 

controversial subjects for actors, which was not the case in this research study. 

 

Reviewing of interview transcripts by participants is often used in qualitative research is the 

process where interviewees are provided with verbatim transcripts of their interviews for 

the purposes of verifying accuracy, correcting errors, and providing clarifications. The 

advantages of having transcripts reviewed is that it allows interviewees the opportunity to 

edit or clarify information provided in the original interview and in some cases, adding new 

material to their transcripts. There are also potential disadvantages, such as a bias created 

by the loss of data when an interviewee chooses to remove information. Therefore there 

can be both positive and negative effects and in one study the process added little to the 

accuracy of the transcript.21 Transcripts were not returned in this study to participants for 

comments for a number of reasons. All the actors were professionals discussing their 

perceptions, opinions and recollection of certain events and it was anticipated that there 

would be few, if any changes in these circumstances. They were all offered the opportunity 

verbally in the interview to contact the author by email after the interview if there was 

anything they wanted to add/change to what they had said in the interview, but no 

participant did this. There was also a risk with asking the participants to review the 

transcripts that many/most would not have time to do this or consider it a priority therefore 

it would not be done or only a small number would review, and this could also be a 

potential source of bias if it was not done consistently by all the participants. 

 

Domain 3: analysis and findings 
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The author was the only data coder and identified the themes and conducted all the 

analysis. There is a risk of bias using only one coder and there was number of methods used 

to minimise this bias. The author checked emerging themes from early interviews with 

actors in later interviews. There was some triangulation of data as policy documents and 

minutes from stakeholder meeting were reviewed, but there were not many documents, 

and this added a limited amount to the analysis. Direct quotations were used of different 

categories of actors to add transparency to the findings and interpretations. The use of the 

adapted Shiffman and Smith framework allowed for a comprehensive, transparent approach 

to data presentation and analysis. The themes and analysis were compared with similar 

literature on health policy analysis to review for consistency or any contrasting themes.  

 

Ethical Approval 

 

There was no ethical approval required for the systematic review. 

 

Ethical approval for research study two was obtained from LSHTM on 3rd October 2017 

(LSHTM Ethics Ref: 13484), Muhimbili University of Health and Allied Sciences on 23rd 

November 2017 (MUHAS) and National Institute for Medical Research (NIMR) Tanzania on 

6th November 2017.  

 

Ethical approval for research study three was obtained from London School of Hygiene and 

Tropical Medicine (LSHTM) on 5th March 2021, Muhimbili University of Health and Allied 

Sciences on 21st of October 2021 (MUHAS) and National Institute for Medical Research 

(NIMR) Tanzania on 17th March 2022.  

  

Information sheets and consent forms were sent to potential participants by email before 

the interviews. Some participants returned the signed forms prior to the interview, 

otherwise written or oral consent was taken and recorded before the interview started. 

Confidentiality was maintained by using unique codes for each participant to store 

recordings and transcripts, and only key roles have been used for direct quotes. All data are 

stored on a secure server (LSHTM) with access only by AM. After the study has been 

published, all data will be held in LSHTM’s secure server and audio recordings destroyed. 
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blastoma was more likely to be detected by imaging than by red reflex testing, as widefield imaging can detect 
small and peripheral lesions in addition to central tumours, which can also be detected by red reflex testing.

The studies informing the primary outcomes in this review only provided data on congenital cataract. The ev-
idence was also primarily on red reflex testing, with limited data on other modalities such as wide-field digi-
tal imaging, which is likely to be more effective than red reflex testing for conditions such as retinoblastoma. 
However, it might be premature to propose wide-field imaging for UNES owing to the limited evidence on ef-
fectiveness and high cost of the device. In addition, current devices need contact with the cornea, which has 
implications for the skills and training required.
Our review of clinical guidelines suggests a high level of consensus among professional associations and pedi-
atric and ophthalmology experts on UNES using red reflex testing. There are several reasons why recommen-
dations are in place despite limited published evidence of effectiveness. First, case series show the benefits of 
early management of clinically significant eye conditions which can be present at birth, such as cataract and 
retinoblastoma, in terms of visual acuity and complications and survival, respectively. Second, red reflex test-
ing is safe with minimal harm as it is a non-contact test that only takes a few minutes to perform. Third, many 
different health care professionals can be trained to become highly competent at red reflex testing, making it 
feasible in most settings. Lastly, several different devices are available for red reflex testing at a range of prices, 
which makes the equipment relatively affordable.

Our search did not identify any guidelines on UNES for any low-income and only one European country, the 
United Kingdom. In Europe, red reflex testing is included in the training materials for newborn care in the 
World Health Organization’s Integrated Management of Childhood Illness. This probably explains why a study 
of 35 European countries (2013-4) showed that 28 (80%) had a national UNES programme and the remaining 
seven had regional screening programmes [36]. In Tanzania, following a study that evaluated an eye care train-
ing module that included red reflex testing by primary child health care workers, eye screening was included 
in the curriculum of the Integrated Management of Childhood Illness. More than 3000 staff have since been 
trained to perform eye screening in newborns and young children [37]. Another study in Tanzania assessed 
the feasibility of different devices for red reflex screening, including a novel, low-cost direct ophthalmoscope 
[38]. Primary health workers found the device easy to use and having a device increased their sense of profes-
sionalism. Subsequently, large-scale red reflex testing resulted in a large number of children aged 0-5 years be-
ing detected with cataract in the community, demonstrating the feasibility of red reflex testing in low-income 
settings [39]. Another advantage of this device is that it can be attached to a mobile phone, and images of the 
reflex can be captured to educate parents or they can be forwarded for a second opinion.
The limited published evidence highlighted by this review is a major limitation of the study. Two studies were 
an evaluation of a screening programme in Sweden and the third was a before and after study; both of these 
study designs are subject to bias and the influence of confounding and external factors which weaken the lev-
el of evidence. The lack of evidence may reflect the fact that UNES is standard practice in many high-income 
countries and further studies of effectiveness may not be considered ethical. It is, therefore, unlikely that fur-
ther effectiveness studies will be undertaken. New screening devices are also being developed, including a de-
vice that uses infrared light [40], and these need to be compared with existing devices in terms of DTA, ease 
of use, image quality, and cost. Further studies are needed in resource-poor settings to assess the feasibility, 
acceptability, and cost of including red reflex testing as an integral component of the standard newborn as-
sessment in all facilities delivering babies.
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ABSTRACT 

 

Background 

Blindness and visual loss in early childhood can affect psychomotor, cognitive, and social 

development leading to life-long consequences on educational attainment, employment, 

economic and social status, and wellbeing. Despite this, eye health for children under the 

age of five has been neglected, with little political priority as a child health issue. In 

Tanzania, policy makers decided in 2019 to include eye conditions in the national Integrated 

Management of Newborn and Childhood Illness (IMNCI) strategy, despite eye health not 

being in the global WHO/UNICEF strategy for IMNCI.  

 

Results 

We conducted a qualitative policy analysis to explore enabling factors and barriers to this 

policy change, using semi-structured interviews with key actors involved in child and eye 

health at national level and explored if there were global level influencing factors. We found 

that the key determinants were the leveraging of existing policy communities and networks; 

clear consensus on framing of ideas within the policy and advocacy community and to policy 

makers; generating local evidence with policy communities; and a critical IMNCI policy 

window in Tanzania, together with the expansion of global child health policy which now 

includes early childhood development. Global governance structures, guiding institutions, 

and major funding or civil societies did not influence the policy change in Tanzania.  

 

 

 



Integrating primary eye care into child health policies and programmes ANJ Malik 101 

Conclusions 

This study shows how child eye health advocates and funders can influence integration of 

eye health into the IMNCI strategy in one country. A global policy shift in child health to 

enable young children to ‘thrive’ as well as ‘survive’ provides a major window of opportunity 

in over 100 countries for eye health to be integrated into IMNCI and other national and 

global child health policies. Generating local evidence in collaboration with policy makers 

and child health policy communities, and a clear framing of the problems and their solutions 

will be critical factors in enabling the inclusion of eye health into child health policies.  

 

WC 313 

 

KEY WORDS 

 

Child health, health policy, eye health  

 

BACKGROUND 

 

Blindness and vision loss in early childhood can have far reaching consequences for the 

child, affecting their psychomotor and cognitive development, educational attainment, 

employment, economic and social status, and wellbeing.1 2 Children who are blind are also 

more likely to die in childhood than those with good vision, particularly if they live in low 

resource settings.3 Most blind children are either born blind from congenital conditions or 

become blind before the age of five years from acquired conditions.4  
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Sight (or life)-threatening treatable eye conditions need to be detected and managed early 

to have the best visual, developmental and survival outcomes. 5 6 However, eye screening is 

not routinely conducted in low resource settings nor is eye health included in child health 

programmes or policies.7 8  There has been a presumption that child eye care is too 

specialized, expensive, difficult or time-consuming for routine child health programmes or 

health workers.9 Recent studies have shown how eye  screening can be included in child 

health programmes10 11, but gaps remain in policies and practice.  

 

The World Health Organization’s (WHO) Prevention of Blindness Program first 

recommended integrating eye care into child health policies in 2002 when thirteen targets 

for child eye health were recommended.12 However, the first major global report to include 

eye care as an integral component of child health was in 2019 when the joint WHO/UNICEF  

“Survive and Thrive: transforming care for every small and sick newborn” report was 

published.13 In addition, WHO revised their postnatal care guidelines in 2022, and these now 

include newborn eye screening for the first time.14 At a national level, the Tanzania Ministry 

of Health included eye health in their Integrated Management of Newborn and Childhood 

Illness (IMNCI) strategy in 2019.11 IMNCI is a joint WHO/UNICEF global strategy designed to 

reduce morbidity and mortality and promote development in children aged 0-5 years. It 

includes major life-threatening diseases in childhood such as pneumonia, diarrhoea, and 

neonatal illness, and although it includes ear conditions it does not include eye care.15 There 

is a lack of evidence on what influences or hinders the inclusion of eye care for children in 

child health policy at global or national levels.  
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This study used Tanzania as a model for how eye health can be included in child health 

policies in other countries. The timing of the study is critical due to the publication in 2022 

of global guidelines including eye screening of newborns and premature babies. The specific 

aims of the study were to understand the enabling factors and barriers to the inclusion of 

eye health in the national IMNCI strategy in Tanzania, and to explore the influence of global 

level factors at the national level. Understanding these key factors will be of value to child 

eye health advocates and policy makers in other countries to address the gap in child eye 

health in low resource settings, through the inclusion of eye health into the IMNCI strategy 

and more broadly into child health policies.  The adapted Shiffman and Smith framework 

used in this study can also be applied by other policy researchers to study agenda setting for 

eye health into child health policies in other settings.  

 

METHODS 

 

Adaptation of the Shiffman and Smith Health Policy Framework 

 

The Shiffman and Smith framework was chosen as it focuses on health, drawing on evidence 

from a number of case studies which assessed factors which led to some issues being 

prioritized over others in health policy agenda setting.16 The framework allows a structured, 

comprehensive critical analysis, and comparability with health policy change in other 

settings.17-19 Comparability with other health policy issues is important for this study as 

there are no other known studies on integrating eye health into child health policies, and 

very few studies from low resource settings on eye health policy change. The framework has 

been applied most prominently to maternal mortality and newborn survival but has also 



Integrating primary eye care into child health policies and programmes ANJ Malik 104 

been used to understand which factors have shaped priority for mental health and global 

surgery. Another advantage of the framework is that it has been used at both national and 

global levels in key health areas such as newborn health and so is applicable in the national 

context of this study while also exploring global influences.20 

 

Walt and Gilson developed a health policy analysis framework which incorporates the 

concepts of context, process, and actors as well as content, with the aim that policy makers 

and researchers will be able to better understand the process of health policy reform, and 

to plan for more effective implementation.21 The Shiffman and Smith framework was 

adapted for the current study by including elements of Walt and Gilson’s framework, such 

as the historical context, political feasibility, culture and recent shifts and changes in policy. 

The extent to which national level policy decisions are influenced by global level policy and 

the role of local determinants in decision making were also included (Table 1).  

 

Table 1: Adapted Shiffman and Smith framework  

 

ELEMENT DESCRIPTION FACTORS SHAPING POLITICAL PRIORITY 
 

Actor power within 

eye and child 

health community 

at national and 

global level 

The strength of the 

different sets of 

individuals and      

organisations 

concerned with the 

issue 

Policy community cohesion: coalescence among the 

network and influence of global actors on national 

level actors 

Leadership: individuals uniting the policy community 

and/or champions of the cause 

Guiding institutions: organisations or co-ordinating 
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mechanisms with a mandate to lead the initiative 

Civil society mobilisation 
 

Ideas and influence 

of global ideas on 

national context 

The ways in which 

the eye and child 

health communities 

understand and 

portray ideas 

Internal frame: the degree to which the policy 

community agrees on the definition of, causes of, 

and solutions to the child eye health 

External frame: portrayals of issue to resonate with 

the policy makers  

Political contexts 

global and national 

(adapted from Gill 

and Walt)21 

The environments in 

which actors 

operate 

Policy windows: political moments when global or 

national conditions align favourably presenting 

opportunities to influence decision makers 

Global governance structure: institutions providing a 

platform for effective collective action 

Historical experience  

Political feasibility: of ideas and solutions 

Culture  

Recent shifts and changes in policy: effect of 

changes in global policy at national level  

Issue 

characteristics at 

the national level 

Features of the 

problem 

Credible indicators: measures of severity for 

monitoring progress 

Severity: size of the burden  

Effective interventions: availability of cost-effective, 

backed by scientific evidence, simple to implement, 

and inexpensive at local level 
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Key actor interviews 

 

Initial interview topic guides were based on the adapted framework (Table 1) (Appendix 1).  

Key actors were invited for in-depth semi-structured interviews. This method of enquiry was 

chosen as it allows exploration of concepts and ideas that emerge and evolve over the 

course of the interviews, while maintaining a comparable structure for each interview. 

Flexibility in the questions asked was deemed important, as it was anticipated that key 

topics would be raised which were not included in the framework. The topic guides could 

therefore be adapted in later interviews to take account of issues raised in earlier 

interviews.  

 

Interviews were conducted in person for all participants based in Tanzania, in a location of 

their choice, which included their workplaces, the office of the co-PI at Muhimbili University 

of Health and Allied Sciences (MUHAS), or elsewhere. The in-person interviews were 

conducted in June 2022 and were led by AM with MM taking notes. Other participants, who 

were located in multiple countries, were interviewed online using Zoom (Zoom Video 

Communications Inc version 5.12.2The online interviews were conducted by AM over a 

period of three months from July to September 2021. The interviews, which lasted 45-60 

minutes, were all undertaken in English, and were audio recorded. 

 

The interviews were transcribed and detailed notes were also taken during the interviews. 

Transcriptions were made by a professional transcriber and checked for accuracy by AM. 

Transcriptions were not shared with participants. The interview data were anonymised to 

protect confidentiality. 
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Sampling of key actors 

 

The key actors were selected based on their influence and involvement in a) the 

development of the eye module in the IMNCI programme in Tanzania, b) eye or child health 

in Tanzania, and c) global level policy involvement in child or newborn health.  

 

Purposive sampling was used because many of the key actors were identified through their 

involvement in the policy making process and policy documents. Snowball sampling was 

also used during interviewing, and participants were specifically asked if there were other 

actors who would be relevant to interview who were then invited to participate. The use of 

both purposive and snowball sampling allowed data saturation to be reached, where all 

major themes had been identified and additional interviews were unlikely to reveal new 

information. 

 

Sampling strategy 

 

The key actors were identified in several ways: through the author’s knowledge of 

Tanzanian health policy actors, identification from policy documents, in particular the joint 

WHO/ UNICEF report ““Survive and Thrive: transforming care for every small and sick 

newborn”, and asking known child health leaders about who they believed to be key actors. 

Actors were purposively chosen from key organisations such as the Ministry of Health 

(maternal and child health and eye health departments), international bodies (WHO, 

UNICEF), national experts in child eye health or IMNCI,  non-governmental organizations 
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(NGOs) supporting eye care  in Tanzania, funders and the managing editors, first authors 

and content leads of the WHO/UNICEF report in order to ensure a good representation of 

views.22 Five participants suggested by the managing editors and first authors of the joint 

WHO/ UNICEF report  were also interviewed. One funding agency representative was 

invited but did not respond. No other individuals declined to be interviewed and no 

interviews were repeated.  

 

A summary of the organisations represented, the roles of those interviewed and their 

gender are shown in Table 2.  

 

Table 2: Key actors interviewed 

 

Key actor 

category 

Institution/ department/role Gender Current base 

country 

Ministry of Health 

officials (3) 

• Maternal and Child Health  

• Eye Health 

Male 2 

Female 1 

• Tanzania (3) 

International 

bodies (8) 

• World Health Organization  

• UNICEF  

Female 5 

Male 3 

• Tanzania (2) 

• USA (4) 

• Switzerland (2) 

Academia/ 

Technical experts 

(11) 

• Ophthalmologists, 

Paediatricians, IMNCI national 

facilitators  

• Universities/ academics  

Female 9 

Male 2 

• Tanzania (5) 

• USA, Canada, 

Australia (3) 

• UK (3) 
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National 

representatives 

of NGOs who 

support eye care 

(7) 

• Five international NGOs 

working within Tanzania 

Female 6 

Male 1 

• Tanzania (4) 

• USA (3) 

Key funding 

agencies (2) 

• Two global funding agencies Female 2 

Male 0 

• USA (2) 

 

Data analysis 

 

A data extraction template was designed, based on the adapted Shiffman and Smith 

framework (Table 1). The template was adapted as required during the interview process 

and during analysis, but the initial codes were based on the framework determinants. Each 

participant’s data were summarised using these framework elements as initial codes, 

“working down” to form a coding matrix with the adapted framework factors used to form 

second level sub codes. Data were analysed iteratively as soon as possible after the 

interview. As interviews progressed, earlier interview transcripts and notes were reviewed 

and were reflected in an adapted topic guide with new questions to test emerging themes. 

New data were then compared and contrasted with the codes and categories, and 

developing themes were tested during subsequent interviews. This process was continuous 

throughout the interviews.  

 

At the end of the interviews the main themes were defined and refined using all the 

interview data and then tested using multiple sources. For example, different interest 
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groups (Ministry of Health officials, funders, health professionals) were compared, as were 

different written sources of information. Any contrasting views and ‘outliers’ were actively 

sought and reviewed. Policy literature, particularly studies using the Shiffman and Smith 

framework, were reviewed and ideas compared and contrasted. The data were analysed in 

Microsoft Word (Version 16.54 licence 2019) and the lead author conducted all the coding. 

The Consolidated Criteria for Reporting Qualitative Research (COREQ) has been used to 

ensure comprehensive reporting. 

 

Policy content and context 

 

Integrated Management of Newborn and Childhood Illness (IMNCI) in Tanzania 

 

In 1995 WHO and UNICEF launched the IMCI strategy to promote integrated services to 

reduce mortality and morbidity among young children from the main treatable and 

preventable diseases in countries with high under five mortality rates.15 Care of newborns 

was added in 2003 (IMNCI) as it became clear that newborn deaths were an important 

cause of under 5 mortality in low resource settings.  IMNCI is an algorithm based, symptom-

led approach, which enables primary healthcare workers to complete a structured 

assessment of the child which leads to classification of the condition and its severity and a 

specific management plan with guidance on how to counsel the mother. Over 100 countries 

have adopted IMNCI to varying degrees. Although IMNCI includes ear conditions, eye 

conditions were not included, with the only mention of eye diseases initially being that 

“children with measles may develop conjunctivitis, which should be treated with 
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tetracycline eye ointment” and then later, when newborns were included, ocular 

prophylaxis for ophthalmia neonatorum.  

 

During 2017-18 LSHTM and MUHAS conducted a pilot study with the Tanzanian Ministry of 

Health to develop and test an eye health module for inclusion in the IMNCI strategy.11 The 

eye health module aligns with the other modules, with an algorithm for eye conditions for 

children aged  0-5 years. The eye health module was endorsed in 2019 at a national IMNCI 

meeting and included in the national strategy and IMNCI programme. Since 2019 the 

Ministry of Health has trained more than 3,500 primary health care workers in IMNCI, 

including the eye health module.  

 

“Survive and thrive: transforming care for every small and sick newborn”: a joint WHO and 

UNICEF global report (2019) 

 

The first major global report to include eye care in child health was “Survive and Thrive: 

transforming care for every small and sick newborn (2019)”.13 The report highlights the 

importance of quality inpatient neonatal care and facilities for specialized and intensive 

newborn care. The report states that screening and treatment for retinopathy of 

prematurity (ROP) should be standard care for newborns in tertiary level facilities. ROP is an 

eye condition exclusively of premature, low birthweight babies with a higher risk associated 

with increasing prematurity, poor quality neonatal care and other complications of preterm 

birth.23 24  

 

Reflexivity 
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Both AM and MM are paediatric ophthalmologists and researchers in Tanzanian child eye 

health and both were involved in the pilot study to test an eye module for inclusion in the 

IMNCI programme in Tanzania.11 The evidence generated contributed to the  Ministry of 

Health decision to include eye health in the IMNCI national strategy, and so both were key 

actors in the IMNCI policy making process in Tanzania. This had important implications for 

data collection, analysis, and interpretation of results. Both researchers had intimate 

knowledge of many of the events and knew some of the participants and hence there is a 

risk of bias from assumptions. However, the advantage was a greater awareness of the 

context and the history of events which added depth to the analysis. Study participants who 

were not known to the researchers were aware of their credentials, experience, and the 

institutions they represented (LSHTM and MUHAS). It is, therefore, likely that the data 

collected were influenced by the participants knowing the interviewers, which may have led 

them to withhold information which was commonly known, and to being more positive (or 

not divulging anything that could be construed negatively towards the researchers) in their 

responses.   

RESULTS 

 

Thirty-one interviews were conducted with fourteen actors based in Tanzania and 

seventeen based in different countries. Interviews were analysed using the adapted 

Shiffman and Smith framework (table 1) and are presented by category. Interviews with the 

global health actors were analysed to understand the global policy context and what effect, 

if any, the global level context had on the policy change in Tanzania.  
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‘Actor power’ within eye and child health community at national and global level 

 

Policy Community Cohesion  

 

From the interviews it became clear that there was a small group of key actors in child eye 

health in Tanzania who both knew each other well and were well-connected to policy 

makers. This is not unexpected from such a highly specialised area of health care. During the 

interviews it was clear that NGOs and technical experts who were advocates for eye health 

() had a high degree of cohesion on issues and worked together to advocate for child eye 

health. As an NGO interviewee stated: “we have been working on this issue for a long time 

and know we are a small community so it is important for us to support each other”. This 

cohesion meant that when the opportunity to include eye health in IMNCI arose there was 

already strong cohesion on other aspects of child eye health, and as one technical expert 

put it “there is no good reason why this [eye health] should not be included [in IMNCI]”. The 

IMNCI official from the Ministry of Health (MOH) also noted the “the agreement between 

the [technical experts] was clear”. Thus, the cohesion was noted from those external to the 

child eye health community which contributed to the actor’s power to influence the MOH.  

 

There was also community cohesion amongst the global actors regarding the inclusion of 

eye care in newborn health guidelines, specifically for ROP services. The policy community in 

newborn health was described by one of the NGO actors as “quite a small group working on 

newborn [care] and... those relationships... go back at least a decade, I think”. It was, 

therefore, a close-knit community and many of the issues of newborn health, including eye 

health, had been discussed over many years in technical sessions and discussions, as 
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explained by this funder: “Those of us in a global public health space were pretty much at 

the same knowledge level around things like preventing child blindness, ROP, oxygen 

use........ [I] just learned an extraordinary amount through the various technical sessions and 

discussions”. Therefore, the issue of including eye health benefitted from having a relatively 

small and well-formed group who had been working together for many years on newborn 

health. The policy level discussions on ROP at an international level were separate from the 

policy community in Tanzania and there was no crossover. Therefore, the local policy 

community in Tanzania remained distinct and separate and was able to lead on its own 

national priorities.  

 

Leadership  

 

Leadership in this case was provided by an academic collaboration between two 

universities, one national and one international. The MOH IMNCI official noticed that this 

collaboration was “clearly ....... capable of leading [the initiative]”. The interviews suggested 

that these institutions were respected by the other key actors and NGO community and one 

NGO representative commented “we had worked with them before and it has been a fruitful 

partnership” as well as noting “it is important to have their technical expertise”. There was 

also a sense from the NGO interviews that being separate from the NGOs and not part of 

implementation gave some ‘neutrality’ or independence, thus it was easier for the 

community to unite, which would, for example, have been more difficult if another NGO 

was leading. This meant that the leadership was effective in bringing together all the key 

actors to focus on the issue.  
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The global child health community, outside Tanzania, also benefitted from leadership, as 

noted by one NGO representative “So there are some people who are very strong in this 

community. So, advocates at WHO, UNICEF, also, voices like …. have been incredibly 

powerful in this community in pushing the agenda forward …and really good at making sure 

that the things get done and that the pieces of research are out there, etc.” However, this 

leadership, although important at the global level, did not influence the actors in Tanzania.  

 

Guiding Institutions and Civil Society Mobilisation 

 

There are no specific guiding institutions for child eye health in Tanzania, although there are 

professional associations for child and eye health separately. Instead, there was a small 

group of actors who worked collectively with leadership to advocate for change. The global 

actors had also formed informal networks which guided their work on newborn health, but 

this did not include eye health or influence the Tanzanian policy.  Grassroots organisations 

and civil societies were not at involved any stage.  

 

‘Ideas’ and influence of global ideas on national context 

 

Internal Frame 

 

The internal frame and the agreement of the policy community on the causes of child eye 

problems were high and there was an openness to solutions. Many actors referred to the 

long-standing relationships between the child eye health community in Tanzania, who had a 

“history of collaboration” on funded projects. An example mentioned by one of the NGOs 
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was a project between the NGO and the two academic institutions (MUHAS and LSHTM) on 

primary eye care for children, which had taken place five years previously, undertaken by 

two of the co-authors (MM, CG). This was described by the NGO representative as “very 

helpful for us to understand this problem in Tanzania” and that it “really spurred so many of 

us on to take action”. During this project a Theory of Change (TOC) was developed 

collaboratively which was described as “such an important process” and that “we have used 

that [theory of change] for many funding applications after”, “it made it easier for us to 

understand the issues and explain it to others with a local context”. Although the TOC 

provided a common understanding of the causes of the problem of blinding eye diseases in 

children, the solutions were less clear. Most actors admitted during interviews that they had 

not heard of IMNCI before the first stakeholder meeting at the start of the project but found 

it to be a “common sense” approach and “very practical” saying “we must try every 

approach and do everything we can that could work”. The key actors, therefore, felt able to 

support the inclusion of eye care in the IMNCI strategy as a potential solution.  

 

The global actors focussed specifically on ROP within newborn health and considered it a 

quality of care issue, as noted by one academic: “[ROP is a] quality improvement issue ... it’s 

like a ‘signal issue’ .... if they can’t manage that [ROP] well, then they probably can’t manage 

all the other critical care issues that will arise”. Awareness of the impact of poor-quality 

neonatal care on the eye was a very powerful internal frame used by global actors. 

However, this did not affect the frame in Tanzania which focused on primary level care.   

 

External Frame 
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The external frame focussed on eye health being ‘missing’ from IMNCI.  When the solution 

of including eye care in IMNCI was advocated to the MOH they were also able to see “all the 

experts and organisations - local and international - seem to be in agreement” which “made 

us feel we will be able to make this [the eye IMNCI strategy] work well”. 

 

One powerful strength noted in the interviews from this external frame was that including 

child eye health became an issue for the policy makers (in this case the MOH) as well as for 

the policy community. This was reflected in interviews with MOH representatives with their 

repeated use of the word “we” when discussing the eye IMNCI strategy: “We could see that 

this idea [including eye health in IMNCI] was something that made sense for all of us, why 

would we not do it?”. This sense of ownership by the MOH became apparent after the first 

stakeholder meeting of the research project, as the MOH led the development of the eye 

module. The MOH used their own team and processes and took responsibility for the 

production of the module, stating: “We felt we could manage this well within our 

department and it was our responsibility for our people to make sure it was done in the 

proper manner”. The eye module was initially developed in Swahili (the national language of 

Tanzania) with technical assistance from the academic collaboration, and was then 

translated into English.  The MOH used their own team and processes and took 

responsibility for the production of the module which was critical in their ownership of the 

programme and influential for the policy change.  

 

‘Political contexts’ global and national  

 

Policy Windows 
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Policy windows are  “a favourable confluence of events providing an opportunity for 

advocates to press political leaders”.16 Unknown to the child eye health advocates in 

Tanzania, an IMNCI strategy review by the MOH and key stake holders, including WHO 

AFRO, was planned for May 2019. The meeting took place shortly after the eye health 

module had been pilot tested. This meant that the inclusion of eye health in the IMNCI 

strategy could be ratified and included in national policy very quickly. The MOH interviewee 

said “the timing [of the IMNCI pilot study] was perfect”.  The WHO representative also said 

“the timing could not have been better [for the development of the eye module]” as they 

described the timing of the development of the eye module and the internal review at 

WHO’s national and regional offices. The WHO AFRO interviewee described the regional and 

global shift in WHO strategic thinking on how IMNCI could move beyond child survival to 

support the child “thrive” agenda.  

 

The global policy window was occasioned by the shift of the global child health agenda from 

‘survive’ to ‘thrive’, which provided an opportunity to advocate for the importance of 

including eye health. There was also a general move towards more comprehensive care for 

the newborn, as noted by one global level NGO interviewee as: “Making sure that it’s 

comprehensive care, that you’re not just trying to focus on one thing. So that might be why 

[eye health is gaining prominence]; it might just part of the overall trend.” 

 

Global Governance Structure and Historical Experience 
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No global governance structure influenced the inclusion of eye health in the IMNCI strategy, 

and it was not on the global agenda.  

 

There was also no historical experience of including eye health in general child health 

polices nor the IMNCI strategy. The eye NGO representatives in their interviews noted that 

IMNCI was not a strategy they knew much about, and explained that their child eye health 

programmes had been vertical and limited to specific geographical areas. However, the 

strength of historical experience among the eye health community in working in child eye 

health set the environment where the idea was well received, as noted by one NGO “We did 

not know about IMNCI but the idea made common sense”.  

 

Political Feasibility, Culture and Recent shifts and changes  

 

The MOH in Tanzania has an assigned specific person to lead the IMNCI strategy which 

indicates that it is given some political priority. One of the characteristics of the IMNCI 

strategy is that although it is globally led, there is scope for national adaptation, and new 

modules can be introduced without affecting the rest of the strategy. The MOH 

interviewees explained that there was a precedent to adapt the strategy nationally: “we 

added ‘well child’ and ‘severe bacterial infections’ at the last [IMNCI] review”. Although 

these modules had been guided by global leverage, the experience meant the policy makers 

were open to adaptation at a national level.  

 

MOH interviewees also explained that in-service training of the primary health care workers 

in IMNCI had changed from an eleven day face-to-face training programme to distance 
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learning with three face-to-face training days over a three-month period. The MOH 

representative indicated that this had practical and economic implications: “it was not 

possible before to add more as the training was already too long and expensive…. But now 

this training is very flexible”. The change to distance learning drastically reduced costs (by 

70%), reducing the burden on health facilities as staff were not required to be absent for 11 

days, and allowed the MOH greater flexibility to make changes to the training programme. 

 

At the global level there is a move in the childhood agenda to focus on more than ‘survival’ 

issues, meaning that child development and reducing morbidity and disability also require 

consideration. A global level academic reflected on this, saying: “So not just the survive but 

the thrive - and as soon as you move into the thrive you have to be much more intentional on 

every aspect of the baby, not just their eyes alone but eyes and brain, and growth, and 

bonding, and support, and support to families and so on;”. Another global level NGO actor 

corroborated this: “so we needed to go beyond survival and think about ... how can the 

babies thrive?” and “Eye health, just ... part of helping a child to thrive". 

 

‘Issue characteristics’ at a national level 

 

Credible indicators, Severity and Effective interventions 

 

From a public health perspective, the eye health of children has several challenges 

compared with other child health issues. Firstly, the outcome of most interventions, visual 

acuity, is not measurable in infants and is difficult to measure in pre-school age children. In 

addition, due to visual development and neuroplasticity the final acuity outcome needs to 
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be measured at the age of five years or above.  Secondly, visually impairing conditions are 

not as common as other childhood conditions and there is a paucity of prevalence and 

incidence data which hinders advocacy efforts.7 Thirdly, while there are effective methods 

for child eye screening, they are not as easy to administer as screening methods for other 

childhood conditions and are often viewed as  “too specialised” for routine child healthcare 

workers.9   

 

One advantage in the Tanzania setting was the presence of local evidence of the burden of 

child eye problems and potential solutions from recent published and unpublished studies.8 

25 26 Studies had also shown that training primary health workers in child eye health was 

effective at detecting eye conditions at the primary care level.10 11 The MOH representative 

explained  that this local evidence was vital for their decision to include the eye health 

module: “the evidence was clear that this was an issue we had to address for the children in 

Tanzania, and that we could” and “we have local evidence of what is the problem and what 

can be the solutions in Tanzania”. The IMNCI representative said, “we thought it may be 

difficult to include eye health but after seeing it has been implemented in parts of the 

country, we thought we can do this everywhere”.  

 

Another important factor highlighted was the availability of a simple, low-cost 

ophthalmoscope, called the ‘Arclight’, which can be used by primary healthcare workers to 

examine children’s eyes. This technology has been tested and validated in Tanzania and 

other low resource settings, providing evidence that it can be effective.10 11 Testing 

children’s eyes with the Arclight was included in the eye health module and its importance 

was noted by the MOH:  “this Arclight is really useful as we can give one to every primary 
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healthcare worker” and also by the WHO Tanzania representative: “now we have something 

[the Arclight] that they [primary health workers] can use which makes [eye 

examination]possible”. 
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Table 2: Summary of key determinants in policy change in Tanzania 

 

ELEMENT 
FACTORS SHAPING 

POLITICAL PRIORITY 
KEY DETERMINANTS IN TANZANIA 

Actor power 

within eye and 

child health 

community at 

national and 

global level 

• Policy community 

cohesion local and 

global 

• Leadership  

• Guiding 

institutions 

• Civil society 

mobilisation 

• Strong community cohesion with history of 

collaboration on eye health, even though not on 

specific issue of including eye health in IMNCI, 

benefitted the issue of integration 

• Joint leadership through national and 

international academics widely respected 

• No guiding institutions 

• No civil society mobilisation 

Ideas and 

influence of global 

ideas on national 

context 

• Internal frame  

• External frame 

• Consensus on problem and solutions on eye 

health in general with agreed Theory of Change 

allowed for idea of inclusion of eye health in 

IMNCI, as fitted within an already agreed 

framework 

• Global influence of presentation of eye health 

being part of child development, quality of care 

and comprehensive care was important external 

frame which leveraged the shift in global policies 

around child health 
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• Presentation of eye health as ‘missing’ from IMNCI 

and a gap of child health resonated strongly as 

external frame  

Political contexts 

global and 

national (adapted 

from Gill and 

Walt)21 

• Policy windows  

• Global governance 

structure 

• Historical 

experience  

• Political feasibility  

• Culture  

• Recent shifts and 

changes 

• IMNCI national review timing (unknown to policy 

community) allowed for ratification of inclusion of 

eye health within national policy 

• Benefits from global shift in child health agenda 

from ‘survival’ to ‘thrive’ and supporting early 

childhood development 

• No global governance on issue or historical 

experience of including eye health in child health 

policies 

• Politically feasible due to how IMNCI managed 

with flexibility at national level 

• Recent changes in structure of strategy allowing 

greater flexibility and feasibility to include eye 

health 

Issue 

characteristics 

national context 

• Credible indicators  

• Severity  

• Effective 

interventions 

• Paucity of data in low resource settings but local 

evidence of burden and solutions which was used 

effectively 

• New low-cost technologies available were 

important turning point 

 

DISCUSSION 
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This study identified the key determinants of policy change in Tanzania and highlights the 

influence of the global context. A small cohesive policy community with consensus on the 

framing of ideas combined with historical experience and an opportune policy window were 

the critical factors which allowed eye health to be included in WHO/UNICEF’s IMNCI 

strategy in Tanzania.   

 

There was no direct global influence on the change of policy in Tanzania, but the global shift 

in the child health agenda to a focus on early childhood development created a favourable 

policy context, which the key actors were aware of. The policy change in Tanzania showed 

that if key factors are in place the lack of other major determinants, such as global 

governance structures, guiding institutions, major funding or civil society mobilisation, need 

not be barriers to policy change. 

 

Policy community cohesion 

 

Policy communities are networks of individuals (including researchers, advocates, policy-

makers and technical officials) and organizations (including governments, NGOs, United 

Nations agencies, foundations and donor agencies) that share a concern for a particular 

issue.27 The cohesiveness of the policy community was an important factor in influencing 

the inclusion of eye health in child health, although the focus of the policy community was 

not on including eye health in child health, but child health or eye health. Cohesion is 

important in effective advocacy, a factor which has been reported as missing in other areas 

of health, such as surgery and mental health.28 29 In Tanzania the policy community had a 
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history of working together and undertaking studies in Tanzania, in collaboration with the 

MOH.  The local evidence generated, which included evidence of the effectiveness of 

solutions, influenced the decision of the MOH to include eye health in the IMNCI strategy. 

The involvement of the MOH at an early stage in the research activities was also influential 

as they became involved in the development and delivery of the eye care module.11  

 

In the global policy, it was the newborn health community who were unified and organised, 

as they had been advocating for greater political support for newborn health. Although the 

global policy community did not focus on the inclusion of eye health in child health policies, 

they were in agreement on the importance of eye health so that when the opportunity 

arose through policy windows and shifts, they were able to greatly influence the framing of 

ideas both internally and externally.  

 

Networks 

 

The importance of global networks (“cross-national webs of individuals and organizations 

linked by a shared concern to address a particular health problem global in scope”)30, has 

been highlighted in a policy framework designed to better understand their role in building 

political priority, drawing on examples from emergency medicine, maternal health and 

musculoskeletal conditions.15 31-33 Tanzania benefited from a national network (rather than 

cross-national) which was effective in  framing the issue of including eye health by working 

in the policy environment with the MOH which gave a sense of priority to the issue. 

 

Local issue characteristics- credible indicators, severity and effective interventions 
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A critical determinant in the Tanzania context was local evidence of the severity of child eye 

health problems, with evidence of effective interventions, and credible indicators for child 

eye health. These factors highlight the importance of building a local research agenda. 

Essential and affordable equipment for eye examination (the Arclight) could also be made 

readily available locally.  

 

A study in three countries (Bolivia, Malawi and Nepal) explored the determinants of 

newborn health priorities at a national level. Key findings were that the efficacy of solutions 

needed to have been demonstrated in low resource settings, and advocacy should build on 

existing national priorities with a strong network of national and global leaders.20 

Contextually relevant evidence may be particularly influential, as decision-makers want to 

invest in policy solutions that are likely to give results. The same applied in Tanzania, where 

local evidence of the scale of the problem and the testing of solutions locally were key in 

influencing policy makers.  

 

Internal Framing 

 

The opportunity to link health issues with existing or emerging political priorities gained 

traction in Tanzania where IMNCI was a political priority and relatively well funded. Using 

the IMNCI strategy meant that eye health was placed within a strategy which already had its 

own priority. Once included within the IMNCI strategy, primary health workers are trained 

in eye care as the IMNCI has its own funding stream. Indeed, sustainability is one of the 

advantages of integrating eye care into child health policies and programmes. However, 
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integration can have disadvantages: if, for example, eye care is seen as less important than 

other aspects of newborn or child health, eye care may still be neglected.  However, the 

alternative is usually no eye care for children at the primary level.   

 

A study from Argentina, which focussed on reducing blindness from ROP through policy 

change and implementation, also found local factors to be important. Key factors were 

persistent advocacy by a group of national professionals, legislation initiated by a mother of 

an ROP blind child, and action by the Pan American Health Organization (PAHO) which all set 

the agenda for policy change for the control of ROP in Argentina. 34  The framing of eye 

health as ‘missing’ from IMNCI in Tanzania was also effective because the strategy was 

designed to be comprehensive. Local evidence of the size of the problem alongside a 

solution were compelling for policy makers.  

 

Implications of the study 

 

Leveraging existing small and cohesive policy communities and networks with wider 

interests (both eye and child health) is a key factor which can be used by child eye health 

advocates in other countries. The framing of child eye health as being necessary for 

comprehensive child health and/or child development with clear outlining of the problem 

and the solutions internally (within the policy community) and within the global policy 

agenda can be highly influential for policy makers. However, policy makers need to see that 

implementing a policy change is feasible, and it is vital that all the equipment necessary for 

the solution is affordable and locally available, as was the case in Tanzania. In the longer 

term it is important for child eye health communities to build relationships with policy 
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makers through collaborative research and other programmes so that ‘buy-in’ is achieved 

early and grows with the development of the research and policy agenda. In addition, 

determining how essential equipment could be made affordably available, if needed, is also 

important for policy change.   

 

The importance of local rather than international evidence was a clear decision-making 

factor for policy makers which was important implications for researchers. This requires a 

focus on producing local and, at a minimum, regional evidence on the epidemiology of eye 

diseases in children and the effectiveness of solutions which are applicable to the setting. 

The adapted Shiffman and Smith framework used in this study can be used by other 

researchers to analyse agenda setting factors in other national and regional contexts.   

 

The case study in Tanzania illustrates how national policy makers can make locally impactful 

policy changes without a related global policy agenda. It is important for national policy 

makers to work with their own national policy communities to determine national priorities 

and use policy windows to really make an impact for their own populations without 

‘waiting’ for global health policy change.   

 

CONCLUSIONS 

 

A global policy window has opened over the last five years, with the shift in child health 

policy moving beyond the ‘survival’ focus to how a child can ‘thrive’. This window provides a 

major opportunity for the inclusion of eye health not only in IMNCI strategies but also other 

national and global child health policies for young children. The lessons from the Tanzania 
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context can be used in other countries showing that it is possible for eye health to be given 

political priority by: (1) leveraging existing policy communities and networks and (2) 

ensuring ideas are presented clearly within the context of current child health priorities 

internally and externally and (3) developing local evidence collaboratively with the policy 

community. The timing is now critical to address the ‘gap’ and for governments, donors and 

advocates to work together to ensure eye health becomes an integral component of IMNCI 

and other child health policies in other countries and at a global level.  
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CHAPTER 7 Synthesis and Discussion 
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In this chapter I will discuss the main findings of this thesis within the context of existing 

published evidence, focussing on implementation and policy issues of integrating eye health 

into child health policies and programmes. I will also reflect on limitations of the research 

and highlight important research gaps. Finally, the chapter will conclude with my 

recommendations for programmes, policy and research based on the findings from this 

thesis.  

 

Eye health for children under 5 years old, including NES, remains a neglected issue in low 

resource settings and presents challenges both in policy and implementation. This thesis 

covers a wide range of issues from uncovering the evidence base, testing a potential 

implementation model for integrating eye health in a child health programme, through to 

exploring how a specific child health strategy in Tanzania was influenced to include eye 

health.  The overall goal is to use the research findings as lessons for scaling up integration 

of eye health into child health within Tanzania, in other countries and at a global level.  

 

Newborn Eye Screening 

 

The systematic review (Chapter 4) demonstrates that there is evidence from high income 

settings that NES in maternity wards is effective in increasing detection of newborns with 

congenital cataract, referrals and the number of babies operated on by 6 weeks of age.1 The 

effect was similar for NES in well-baby clinics (before 6 weeks of age) but the certainty of 

the evidence was very low. These studies were undertaken in a high-income setting and the 

primary outcomes were designed for that context where best practice guidelines aim to 

operate on newborns with congenital cataracts by 6 weeks of age. A study of infantile 

cataract (birth- 1 year) in the United Kingdom showed that almost half the children had 

been detected by routine RRT screening or birth or at 6-8 weeks (which are two points of 

newborn screening in the UK).2 The review of  guidelines which include NES (chapter 4) 

found eight guidelines from five countries (US, Canada, UK, New Zealand and India) which 

recommended universal NES. All the recommendations were based on expert opinion rather 

than on empirical evidence, demonstrating expert consensus on the value of universal NES 

in early detection of eye problems.  
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However, even in high resource settings there is concern that the number of skilled 

healthcare workers is inadequate to conduct the screening.3 Currently the recommended 

RRT detects conditions mainly at the front of the eye such as cataracts (although also can 

detect large retinoblastomas which are at the back of the eye). Recently fundal telemedicine 

imaging systems have been trialled in India, China and the US.4-7 These studies use fundus 

cameras and telemedicine approaches which allow detection of certain conditions in the 

posterior eye (retina)  where prompt clinical treatment could improve visual or clinical 

outcomes, but also detection of other findings where the clinical significance is less clear. 

For example, the prevalence of retinal haemorrhages seen through NES using fundal camera 

screening has varied widely in studies, from  2 to 50%.6-8 Sampling bias affects the 

prevalence of retinal haemorrhages, because assisted vaginal delivery is associated with a 

higher risk of retinal haemorrhages, and most retinal haemorrhage resolves within 1-2 

weeks of birth.9 4 7 Some retinal haemorrhages persist for longer, which has led some 

authors to hypothesize that they could impact early vision development and potentially lead 

to amblyopia later in life.5  

 

In one study the cost benefit of the screening with fundal imaging was estimated and found 

overall that there was a net monetary gain when balanced with the potential financial loss 

incurred by a blind child.7 However, a major factor is the initial cost of the fundus camera 

which would be prohibitive in low resource settings. To determine the true cost-

effectiveness of universal NES with a fundus camera, there would need to be evidence of 

cost benefit of detecting treatable disease that would not be detected with current 

screening methods. 

 

In high resource settings the issues of NES have moved into considering what conditions 

could be identified and the use of fundus cameras. However, in low resource settings NES 

with even basic equipment that would detect the most common blinding eye conditions in 

babies is still not being done.  
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The systematic review1 in Chapter 4 was completed as part of the evidence gathering and 

review process by WHO in their development of the first Postnatal Care guidelines (2022).10 

In these guidelines NES has been included as a recommendation as:  

  

“Universal newborn screening for abnormalities of the eye is recommended and should be 

accompanied by diagnostic and management services for children identified with an 

abnormality.”  and “Universal newborn screening for abnormalities of the eye should be 

done prior to discharge after a health-facility birth or at the first postnatal care contact in an 

outpatient setting after a home birth. Ideally, the screening should be done within the first 

six weeks after birth. An external examination of the eye and red reflex test should be done 

using standard equipment (e.g., a direct ophthalmoscope) by a trained health worker.” 

 

These recommendations by WHO are the first time NES has been recommended as part of 

the general assessment of the newborn in a global policy which outlines the resources 

required for implementation. However there is a paucity of evidence on how universal NES 

could be implemented within a general assessment of the newborn  in low resource 

settings.11  

 

Implementation Issues of Integrating Child Eye Health  

 

The practicalities of implementing primary level child eye health including NES requires 

there to be trained staff (neonatologists, midwives, nurses), appropriate available working 

equipment and infrastructure, time and supervision as well appropriate referrals systems to 

specialist diagnostic and treatment facilities for children diagnosed with an abnormality.10  

 

Primary eye care  

 

Primary care workers and maternity staff are usually the first point of healthcare contact for 

any mother and baby during the crucial first months of a baby’s life. Since eye health has not 

traditionally been part of a PHWs training or role, the inclusion within a child health 

programme is important for both training and implementation. The WHO recommended 
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“10 key activities to promote healthy eyes in children” which emphasised the links between 

child health and eye health by the inclusion of vitamin A supplementation and measles 

vaccination as well as RRT to give a comprehensive foundation of primary eye care in 

children under 5 years old.12 The inclusion of child health interventions in the ‘10 key 

activities’  allows PHWs to see the links between eye and child health and were designed to 

fit within child health services and training. These 10 activities have not been taken up by 

maternal and child health programmes to be implemented or evaluated as a comprehensive 

package. There is one published pilot study (2014) which did use the ‘10 key activities’ to 

train PHWs based in primary health clinics in Dar es Salaam. The study showed an 

improvement of knowledge of eye conditions and case management after training that was 

retained one year later. 13 Some clinics had stopped ocular prophylaxis for ophthalmia 

neonatorum as they did not know why it was used but then restarted the practice after 

training.13  

 

Primary eye care for children comprises different elements and it is important to implement 

the whole package, as individual components delivered separately may not have the desired 

impact.14 For example, improving mothers health seeking behaviour and educating to 

avoiding traditional eye medicines needs to be done with training PHWs on how to check 

children’s eye and RRT.  Including comprehensive primary eye care in child health 

programmes (including but not limited to NES) is important both for potential impact and so 

that PHWs perceive eye health as part of child health rather than being very highly 

specialized and not part of their role.  

 

The ‘gap’ and the need for integration 

 

The ‘gap’ of eye care in the WHO/UNICEF IMNCI strategy is important as it highlights how a 

strategy designed to be an integrated approach to child health does not include eye health. 

It can be argued that no package or strategy can include all conditions and there are 

important considerations of how much responsibility should be given to PHWs in these 

settings. It was also the case that at its inception IMCI focussed on the five leading causes of 

death in children under five. However, IMCI included ear health from its inception which is 

also a specialist area and not a cause of childhood mortality.  
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In our policy study (Chapter 6, Paper 3), interviews with key actors in eye health and child 

health highlighted that the more traditional, vertical approach, where PHWs are trained by 

eye specialists or eye care NGOs, eye care tends to be seen as ‘separate’ to child health care 

and issues. This ‘separation’ has in part contributed to child eye care being neglected in low 

resource settings or being left to eye NGOs delivering short-term vertical programmes 

focussed on specific geographical areas and which end when programme funding ends. This 

more ‘vertical’ approach is exemplified in another study in Tanzania by Mnedeme et al 

where nurses were given a separate two day training specifically in RRT using the Arclight.15  

In contrast, in our study in Tanzania (Chapter 5, Paper 2) we developed and tested an eye 

module for inclusion in the IMNCI strategy.16 This novel approach meant that all the training 

was integrated from the start with IMNCI facilitators conducting the training in eye care for 

children including RRT. The study results showed a marked increase in knowledge and 

confidence; and qualitative interviews showed that PHW found the module easy to 

understand and apply in their setting.  

 

The need for a comprehensive, sustainable solution to delivering eye health for children 

under 5 years old in lower resource settings for all children is clear. The purpose of 

developing and testing the eye module as part of the IMNCI strategy in Tanzania was not 

only to develop an IMNCI model but also to give an example of what could be possible in 

other child health programmes. The key concepts of this model are:  

(1) PHWs with no previous training or experience in eye care can be trained to deliver eye 

care for children,   

(2)  PHWs training can be conducted by non-specialist trainers, 

(3) when eye care training is conducted within the child health system, eye care is seen as 

easier to understand and implement by PHWs, 

(4) when eye care is viewed as part of routine child health care then it can be implemented 

by general PHWs in their routine daily work, 

(5) policy decisions to include eye care into child health programmes can be made when 

policy makers are convinced of a need for child eye care and a workable solution is 

provided. 
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The first three concepts of the model were tested in the IMNCI study in Tanzania (Chapter 5, 

Paper 2). The testing of the fourth concept of the model in paper 2 was limited to the 

qualitative part of the study but requires a full evaluation of the national IMNCI strategy in 

Tanzania. The fifth concept was tested in our third study (Chapter 6). The impact of the 

study 2 was greater than expected, because the MOH in Tanzania ratified the eye care 

module to be included in the national IMNCI strategy and therefore it became part of 

routine IMNCI training. The MOH have since trained more than 3000 primary healthcare 

workers in IMNCI including eye health. This shows the sustainability of the model and 

potential for scaling up at a national level to reach every child.  

 

IMCI implementation 

 

The IMCI strategy (Newborn care was not included at that time) was evaluated in Tanzania 

in 2004 as part of a multi-country evaluation of IMCI and found to reduce mortality rates in 

children under 5 years old, with similar or lower costs for case management compared to 

those without IMCI.17  The observed quality of care in children in Tanzania being treated by 

PHWs trained in IMCI was also better than those without IMCI training.18 For PHWs trained 

in IMCI, the assessment of children’s health problems was more thorough, they were more 

likely to be diagnosed and receive correct treatment, as well as give more appropriate 

counselling compared to PHWs without IMCI training. Other evaluations of IMCI have found 

strong evidence that IMCI improved case management of children despite the remaining 

challenges in service quality.19 20 21 A Cochrane review concluded that IMCI may reduce child 

mortality, and packages that include interventions for the neonatal period may reduce 

infant mortality.22 However there was little or no evidence of effects on nutritional status or 

vaccine coverage,  and mixed results regarding maternal care seeking behaviour and 

breastfeeding. Other studies have highlighted the wider factors affecting the success of the 

IMCI strategy including supervision, availability of essential drugs, vaccines, and 

equipment.19-21 23  

 

Appropriate referrals are an important part of the eye care module developed for IMNCI in 

paper 2 (Chapter 5) as serious, potentially blinding eye conditions in children need to be 

treated at tertiary level. Our study did not study referral rates, but this will be a key 
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determinant of success due to the importance of appropriate, timely referrals in the primary 

care setting. A study conducted in Tanzania prior to IMCI found the rate of paediatric 

referrals from primary care level to be very low (less than 1% of cases seen).24 It had been 

anticipated that the introduction of IMCI would increase the referral rate. However, one 

Tanzanian study reported that fewer than a fifth of children needing referral were actually 

referred to higher level facilities.18 Another study reported that in Tanzania more than 60% 

of primary healthcare centres were over 2 hours journey away from their closest referral 

centre and so proposed that not having transport, the costs and the need to care for other 

family members meant families were not able to travel with a sick child. 25  These two 

studies show that referrals in Tanzania and reaching appropriate care are affected by wider 

health system factors, infrastructure and social support.25  

    

Primary health worker training  

 

The foundation of IMCI is improving the skills of PHWs based in primary health care facilities 

through the structured IMCI training. A systematic review found IMCI training was 

associated with improvements in the skills of the PHWs and trained staff were more likely to 

correctly classify illnesses.26 However, the review was limited by heterogeneity and only 

included  observational studies. There were greater improvements in performance of PHWs 

when they were vaccinating children, prescribing medications, or counselling, especially 

when PHWs started with a lower baseline performance. The structured approach used by 

IMCI was important in our model (Chapter 5) as the PHWs ability to classify correctly in eye 

care improved as well as decide who required urgent referral.  

 

The traditional IMCI training is 11 days face to face training, but this has been replaced in 

many settings with a distance learning approach. Tanzania uses the latter, with only three 

in-person days spaced approximately one month apart. The PHWs are expected to work 

through the modules in groups and individually between the in-person training days. The 

IMNCI facilitators are available to them by phone if they have any queries. Rowe et al found, 

based on limited evidence, that standard IMCI training seemed more effective than 

shortened training of 5-10 days (distance learning was not evaluated).27 The advantages of 

the distance learning approach for our model was that it was more simple to include the eye 
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care module as much of the learning is conducted in the PHWs own time. The disadvantage 

was that with a much limited in-person time there is less time to allow PHWs to practice the 

RRT techniques. However, the limited in-person time is compensated with video training 

and practice in routine with support by the IMNCI facilitators.  

 

Primary health worker performance 

 

PHW performance is a key aspect of the implementation of IMNCI and its success. 

Integration of eye care in IMNCI gives additional tasks for PHWs and supporting their 

performance becomes even more critical. IMCI evaluations have had mixed results with 

improvements in PHW performance seen in disease classification, treatment, and 

counselling in several countries, but also shortcomings in overall implementation and 

continuation of harmful practices such as unnecessary treatments.26 28 29 30 31 In our study 

(Chapter 5) we found that prior to the training there was harmful PHW beliefs and practices, 

such as not believing that certain eye conditions (e.g. squint) were treatable therefore not 

referring patients, or not knowing the urgency of referrals for cataracts etc.  

 

Rowe et al in their review of achieving and maintaining high-quality PHWs performance in 

low-resource settings proposed a number of determinants as well as possible interventions 

including health worker factors, work factors, health facility environment, administrative 

environment and political and economic environment.30 The sections below will consider 

each of these interventions in turn.  

 

Health worker factors (knowledge and skills, motivation, perceptions of patient demands, 

understanding of work responsibilities) 

 

PHWs have had to adapt their scope as greater demands have been placed on them due to 

greater health care needs of the population .32 WHO published in 2018 a technical review on 

building the primary healthcare workforce, recommending approaches based around 

multidisciplinary teams with different skills and practices in order to respond to a much 

wider range of population needs and improve overall productivity.33 However PHWs 

continue to face enormous challenges to deliver good quality of care for this wider range of 
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healthcare needs and are usually overstretched.33-35 This is a challenge in the context of 

delivery of eye care to children at primary care level as it is an additional task for PHWs.  

 

In paper 2 (chapter 5) we found that the knowledge and skills of the PHWs improved with 

IMNCI training which included eye care, and the PHWs were better able to diagnose serious 

eye conditions that required urgent referral, but performance was not directly assessed.11 In 

the qualitative interviews we noted that PHWs were motivated to examine the children 

using the Arclight as it gave them a sense of professionalism, and they felt the mothers also 

respected their skills more and were reassured by the examination. The inclusion of the eye 

module within the IMNCI training also meant they understood eye examination to be part of 

their routine work responsibilities and acceptable. This benefit of integration is important as 

eye care has traditionally been viewed as too specialised and not part of PHW’s role. In 

Tanzania, eye care problems in children (most commonly minor infections) are the one of 

the top five reported problems at primary care level (MOH primary care routine data) 

therefore the PHWs were motivated to learn about eye care problems as this was 

something they encountered frequently, and this contributed to the sense that examining 

children’s eye was their responsibility.  

 

Work factors (complexity and clarity of clinical guidelines, guidelines change over time) 

 

PHWs reported that the eye care module was easy to use and was at the correct level of 

complexity (compared to other IMNCI modules) (Chapter 5). This is important as increasing 

complexity of guidelines was a predictor of lower PHW performance in IMCI training in 

Benin.36   

 

Ownership of standards by setting standards collaboratively with PHWs has been suggested 

as an important determinant of performance.30 In our Tanzania study (Chapter 5) the eye 

care module was developed collaboratively with the IMNCI facilitators and PHWs which 

would have facilitated the ownership of the. Feedback was gained through in-depth 

interviews and questionnaires from PHWs which were acted upon to improve the training 

materials.  
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Healthy facility environment (norms and attitudes of co-workers, caseload, availability of 

equipment and supplies, supervision, accreditation, evaluation, communication, charter of 

patient rights, performance contracts) 

 

How much each PHW is being expected do in each interaction with a child is also important. 

PHWs have been asked to deliver more care, including delivering complex interventions, e.g. 

for HIV, TB, and in maternal and child health care settings.37 A study based in Tanzania 

exploring motivation among PHWs found a number of issues, including understaffing 

leading to PHWs acting ‘upwards’ or ‘downwards’, which led to taking on more complex 

cases for which they were not trained or having to do non-medical work, such as cleaning.38 

The acting ‘upwards’  led them to seeing cases which they felt they could handle better 

given specific training, especially as patients were unwilling or unable to pay to be 

transferred or treated at district hospital level. There was also frustration about the lack of 

feedback once patients were referred to secondary or tertiary level. These points are 

important in relation to the IMNCI eye care module, as lack of feedback and difficulty with 

referrals in our study (Chapter 5). Which signs meant children should be referred and which 

signs or cases could be managed at the primary care level is a key component of the eye 

care module, especially as the sight-threatening diseases need to be managed at a tertiary 

level. Therefore, these health systems issues are a major issue in the delivery of eye care at 

primary care level.   

 

The dissemination of written educational materials and guidelines alone, usually through in-

service training courses, has been shown to not be enough to improve performance or 

quality of care unless additional post-training support is included.39 It has been shown that 

the addition of supervision is also more effective than training alone in improving health 

care workers practices.40 41  ‘Supported supervision’ is used to describe a range of activities 

where there is direct observation by a more senior health professional or supervisor to 

ensure that tasks are being performed effectively by PHWs and to give guidance and 

support to help them become more effective in their work.30 42 43 Supported supervision 

moves beyond supervision and onto broader performance issues by using better 

communication, problem-solving, supporting teamwork, and leadership to empower PHWs 

to improve their own  and others performance. 44 
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In a study of primary eye care in Tanzania, enhanced supervision of PHWs improved their 

knowledge and skills although there was a high level of attrition of PHWs within one year 

(24%).45 In comparison, in our study the knowledge and skills improved and even slightly 

improved six months later.46   

 

It is important that eye care is included in the IMNCI supervisors’ visits to PHWs. In Tanzania 

the IMNCI facilitators are responsible for the supportive supervision of PHWs and for 

providing any updates of training to them. The PHWs all know the IMNCI facilitators that 

cover their areas, have their phone numbers, and are encouraged to contact them both 

during the IMNCI training and after the training for any questions or issues. The peer group 

formed during the IMNCI distance training is maintained after training as further support 

and contact. This ongoing sustained relationship, with an emphasis on joint problem solving, 

mentoring, peer group/self-supervision and two-way communication, is considered the 

foundation of supportive supervision.43 47 In Tanzania eye care was also added to the 

supervision of the PHWs after it inclusion in the national strategy which is extremely 

important to ensure they are supported after learning new skills in eye care. 

 

Importance of new equipment: the Arclight 

 

One important innovation in equipment has been the development and availability of the 

‘Arclight’, which is a low-cost, solar powered alternative to the traditional battery operated 

direct ophthalmoscope.16 It has been validated and tested in low resource settings and is 

just as effective and  easier to use than a direct ophthalmoscope.15 Previously, at best, there 

would be one direct ophthalmoscope for a busy clinic, often with missing batteries, possibly 

broken or lost. The features of the Arclight have overcome these issues and have changed 

the landscape for eye screening in low resource settings. Arclight is small and lightweight 

with an attachment that allows it to be worn around the neck; and due to its cost ($10-12 

for bulk purchase compared to $51 for an ophthalmoscope) it can be given to every 

healthcare worker. A study in Tanzania assessed the feasibility of Arclight for RRT screening 

for children under 5 years old by trained nurses in primary healthcare centres. Most nurses 

could distinguish a normal from an abnormal red reflex very easily or easily and reported 
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that the examination took less than 2-3 minutes to perform in daily life. However, the PHWS 

also reported some challenges were challenges due to short shortages they were 

overstretched in their day-to-day activities because of staff shortages, combined with the 

large numbers of children and multiple responsibilities.  

 

The PHWs in study 2 (Chapter 5) reported a lot of satisfaction with having the equipment 

(normally worn loosely around the neck) and repeatedly mentioned feeling ‘more 

professional’. Also, although in this study we did not specifically ask for feedback from 

caregivers, the PHWs reported that the caregivers felt more satisfied with the examination 

of their children. A key challenge which presented at the completion of the study was the 

supply of Arclights. Initial production of Arclights was delayed; and later, they were not 

readily available for PHWs who had been trained as they were not included in the essential 

equipment list for primary care clinics.  

 

Policy Issues of Integrating Child Eye Health 

 

Many health issues from surgery to mental health have faced challenges in gaining political 

attention at national and global levels.48-51 The integration of eye health within newborn 

health and early childhood development (ECD) is key, but interestingly both newborn health 

and ECD have themselves struggled to be prioritised by policy makers.52 53 An understanding 

of how other health issues have increased their political importance (or not) can give 

valuable insights on how advocates could bring child eye health to the urgent attention of 

policy makers.  

 

 A case study approach was used to understand the political priority given to the reduction 

of maternal mortality in five countries: Guatemala, Honduras, India, Indonesia, and 

Nigeria.54  This study provided important lessons as it was focussed at a national level and 

compared the differing actions and results in a wide range of countries. The key factors 

identified were divided into three categories: transnational influences, domestic advocacy, 

and the national political environment. The researchers reported that national health 
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advocates were more likely to be effective if they focussed on specific factors.54 The sections 

below will explore each of these factors in turn.  

 

1. Policy community cohesion: Uniting close and interconnected policy communities, to 

transform their potential moral and knowledge-based authority into real political power and 

influencing national political officials. 

2. Political entrepreneurs: Have track records if highlighting public health issues and being 

influential, respected and well connected enough to place key issues on national agendas. 

3. Credible measures: Are specific measurable outcomes showing the severity of the 

problem so that political leaders cannot deny that a problem exists. 

4. Large focussing events: Examples of this include conferences, national forums which can 

bring together diverse stakeholders.  

5. Clear policy alternatives: Present leaders with effective policy alternatives so that policy- 

makers come know how to ‘solve the problem and what they can do. 

 

1. Policy community cohesion 

 

Policy community cohesion was an important factor in Tanzania (Chapter 6). Policy 

communities are “networks of actors from different types of organizations—government 

agencies, legislatures, NGOs, and others—committed to one issue”. How the communities 

are organized and structured impacts on how successful they are at influencing national 

politics.55 56 Knowledge, unity and moral authority are among some of the factors of the 

community which can affect their influence.57 In Tanzania the policy community was formed 

of key stakeholders which had convened on a number of funded child eye projects 

consisting of local and international NGOs, academics, MOH, WHO and UNICEF. The focus of 

the group was not specifically on including eye health in child health, but they had a history 

of collaboration on child eye health issues which had generated local evidence. This 

evidence was also influential with the policy makers therefore the degree of knowledge 

from local evidence, authority (as providers and advocates of child eye care services) and 

coherence was high.  This was similar to many other case studies, for example in Honduras 

where a highly effective working group formed with key stakeholders (MOH, UNFPA, USAID, 
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UNICEF, other donors and agencies) produced a national plan to reduce maternal 

mortality.54  

 

2. Political entrepreneurs 

 

Political entrepreneurs are “individuals that shape national political agenda setting and are 

politically influential and particularly capable individuals willing to exert effort to advance a 

cause”.55 58 Policy communities are more effective when combined with political 

entrepreneurs and this difference was noted  to be particularly effective in reducing 

maternal mortality in countries, such as Indonesia, compared to other countries, such as 

India and Nigeria.58 In Tanzania (Chapter 6) there were no specific political entrepreneurs 

but importantly the involvement of the MOH prior to the start of the study led to the MOH 

representative being an advocate for inclusion of eye health in the IMNCI strategy. 

Therefore, the involvement of policy makers in projects and studies which are intended to 

lead to policy change is key in enabling them to advocate and create change.  

 

3. Credible measures  

 

Credible measures are the indicators which can be followed to show the extent of the 

problems and then the success or failure of a policy.55 59 These make a difference because 

they powerfully make visible issues which have remained hidden, and incentivise action. 

Without any credible measures issues can be ignored by policy makers. In Tanzania (Chapter 

6), there was presence of local evidence which formed the credible indicators and inspired 

action from policy makers as it was clear there was a burden of childhood eye diseases 

which was not being addressed; when presented with a possible solution to the problem 

they were ready to act.  

 

4. Large scale focussing events 

 

Focusing events are “large-scale happenings such as crises, conferences, and discoveries 

that attract notice from a wide audience” which have agenda-setting power.60 In Tanzania 

(Chapter 6), the actors identified the importance of a national IMNCI review conference 
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which was timed to occur after the completion of the IMNCI study (Chapter 5). The 

opportunity to present the study findings at this conference with all the national actors 

involved in IMNCI led to the inclusion of the eye health module into the national IMNCI 

strategy.  

 

5. Clear policy alternatives 

 

Presenting solutions to the issue clearly incentivise policy makers to act as they feel they can 

‘solve’ the problem. When policy communities do not have coherent, accepted proposal on 

how to dela with the issue then they are less likely to be successful as policy makers want to 

focus their attention where decisive action can be taken to address the issue.55 61 This was 

key in a number of the ‘Safe Motherhood’ national case studies, including Indonesia, where 

a village midwife program from the MOH ensured a midwife in every village and was seen as 

a clear solution.54 In contrast the International Safe Motherhood Initiative had been 

criticized for proposing interventions which lacked evidence and using unclear language to 

describe interventions which all contributed to confusion on the solutions. 62 In Study 3 

(Chapter 6) there was a presence of clear and effective solutions through both the proposed 

module for integration but also importantly the presence of the Arclight as a key piece of 

equipment which was already validated within Tanzania. The presence of the Arclight 

provided an evidence-based solution to RRT in the primary healthcare setting which was 

noted by the MOH as a key factor in motivating them to act.  

 

Overall, the factors identified in the national case studies in these five countries as effective 

for policy change were present in our case study in Tanzania. These key factors can be used 

in settings where policy change for child eye health is desired to review where advocates 

should focus their attention to bring about policy change. For example, if three of the 

factors are already present but two are lacking then it creates clarity around what steps 

need to be taken to support the desired shift to integrate eye health into the child health 

policy agenda in that setting.  

 

Key Shiffman framework factors  
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The Shiffman framework was central to the analysis in Study 3 (Chapter 6). There were 

several key factors from the Shiffman Framework which were critical in the change of policy 

in Tanzania which I will explore in more depth in the following section.  

 

Issue characteristics: credible indicators 

 

The availability of local evidence was a critical influencing factor in Tanzania, as has been 

reported in other national policy studies. This factor is similar to the ‘credible measure’ 

already described in the previous national studies of maternal mortality. In another study 

the determinants of newborn health at a national level were explored in three countries, 

Bolivia, Malawi, and Nepal.48 They found that the solutions for newborn health needed to 

have demonstrated efficacy in low resource settings, while building  on existing national 

priorities and developing a strong network of national and global leaders were the key 

factors.48 Contextually relevant evidence was found to be particularly influential, as the 

policy makers wanted to invest in solutions that were likely to show good results. This 

concurs with our experience in Tanzania which showed that the local evidence, also clearly 

relevant to the local context, was a clear deciding factor on proceeding with policy change.  

 

Issue characteristics: effective interventions 

 

With respect to issue characteristics, newborn health was, in the past, perceived as an 

intractable problem in low resource setting with few solutions or only expensive ones. This 

perception shifted with the availability of cost-effective interventions  and evidence of 

successful strategies being widely available making it accessible for policy makers and 

programme managers to act.63 Child eye health for under 5 year olds has also seen a shift to 

both having more cost-effective screening with the Arclight at primary care level and more 

effective treatments at tertiary level. Therefore, one important factor for child eye health 

could be to focus on disseminating the strategies more widely and in accessible language 

while also building evidence on the implementation of these strategies. In our study in 

Tanzania (paper 3, Chapter 6) the policy context benefitted from having the innovation in 

the Arclight and the presentation of ‘a solution’ for a cost-effective screening strategy. This 
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could certainly be scaled up in other settings as the innovation is available and there is 

growing evidence of its effectiveness as a screening strategy.16 64 

 

Ideas: external framing 

 

With respect to ideas, in newborn health advocacy they went beyond drawing attention to 

existing problems to defining the issues.48 During a period when few global health actors 

had considered the issue of newborn survival, the advocates helped to create a new global 

health category of vulnerable newborns (“the small and sick newborn”) which then became 

the focus for solutions. Within child eye health there are also clear issues which fit into 

specific newborn and child health strategies. For example, universal NES for all healthy 

babies and infants before 6 months can be included in Postnatal care strategies and 

Retinopathy of Prematurity (ROP) screening for premature babies is within the ‘small and 

sick newborn’ strategies. Framing child eye health to fit clearly within existing maternal and 

child health strategies makes it easier for policy makers to include it knowing it already fits 

within a policy they are supporting.  

 

Child eye health is also ideally placed within the ECD agenda given the vital role of vision in 

ECD, learning, education, and the child’s future potential. However ECD has faced a number 

of challenges in gaining prominence itself, including framing and governance.52 The ECD 

community initially disagreed on fundamental issues, such as  the definition of the problem 

i.e., whether it should start at conception or birth, and whether it should end at 5 years old 

or also cover 6-8 years old,52and its solutions, including boundaries of the field, scope of 

services and age range of early childhood. There is tension between health and education 

sectors about what should be included in ECD, but eye health can be framed to cross over 

between health and education.  There are also differing opinions on the solutions and 

multiple ECD frameworks have a different emphasis on education and health.65-67 This is 

partly due to the wide number of sectors ECD encompasses and the lack of evidence for 

many interventions. There is fragmentation of ECD actors across different government 

ministries, development agencies, NGOs, private sector, and funding is usually directed for 

specific sectors. Despite these challenges, a growing number of global actors and funders 

focus on ECD and on co-ordinating efforts and forming new partnerships.68-71 The World 
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Bank and UNICEF have established an ECD network, linking governments, civil society, 

development partners, funders, and private actors.72 There are also ECD related targets in 

the SDGs, increasing evidence for ECD strategies, metrics and justification of ECD as an 

investment case.67 73  

 

One of the challenges for eye health is how it should be framed within the ECD and 

newborn agendas. Existing reproductive, maternal, newborn and child health services have 

been proposed as the entry points for ECD interventions, so integration of eye care into 

these services allows the ease of integration in the ECD agenda as well.67 74  

 

Political contexts 

 

The opportunity to use existing or emerging political priorities and link health issues within 

those to gain traction was used successfully in Tanzania (Chapter 6). IMNCI is an established 

strategy and relatively well funded in Tanzania, therefore placing eye health within a 

strategy which already had priority led to its sustainability. Once eye health was included 

within the IMNCI strategy the PHWs continued to be trained in eye care after the 

completion of the study, as the IMNCI strategy had its own stream of funding. This 

sustainability within child health programmes and policies is one of the advantages of 

integration of eye care. It can have disadvantages if eye care is seen as less important than 

other aspects of newborn or child health so can still be neglected within an integrated 

policy, however the alternative is usually no eye care in that setting. 

 

The adapted Shiffman framework used in our study was useful in drawing out the 

similarities between our study and other health issues. Both the maternal mortality and 

newborn health case studies show similar influencing factors for policy change as were seen 

in our study in Tanzania.  

 

Other Policy Factors important in Integration of Child Eye Health 

 

Competing health priorities 
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In most countries health issues compete against one another for scarce funding. Certain 

issues can receive priority based on external funding by donors and NGOs which then 

influence national governments to prioritise those issues.  One example has been HIV/AIDS 

which has received priority due to greater international funding while other issues such as 

maternal mortality were side-lined for some time.54 Integration of the eye care within IMNCI 

or other child health programmes avoids the issue of competing with other child health 

issues. Thus, donors such as USAID continue to fund the whole package of training of IMNCI 

which now includes eye care.  This is a key factor in not only child eye health gaining priority 

but also the sustainability of having allocated resources. 

 

Networks 

 

One important development in actor power can be when instead of a few individuals 

working on an issue in isolation this changes into an informal network providing global 

leadership on the cause.53 Networks are defined by Shiffman et al as “Global health 

networks are cross-national webs of individuals and organizations linked by a shared 

concern to address a particular health problem global in scope”.75 The small eye health 

network in Tanzania was important in providing evidence and a clear accepted framing of 

ideas to the MOH. However, this is factor which has not been fully utilised in child eye 

health and there is a less clear global network. In addition to creating a child eye health 

network there is also the opportunity for child eye health advocates to become part of 

other larger child health networks to progress policy change. For example, the ‘small and 

sick newborn’ global network would be key for ROP awareness and action and similarly 

becoming part of the newborn health networks is important for advocating for newborn eye 

health.  

 

Transferability of research and policy 

 

The case study in Tanzania has shown important influencing factors for integrating eye 

health into child health in policy and practice. But can the lessons drawn from our Tanzanian 

studies be used in development of policies and practice in other settings? Dolowitz and 



Integrating primary eye care into child health policies and programmes ANJ Malik 158 

Marsh proposed a framework for exploring the relationship between policy transfer and its 

success or failure based around six questions.76 77 Policy lessons can be drawn from within 

one country, for example the national government learning from lower levels of 

government, nationally from one country to another, and also internationally. Policy 

transfer does not need to be ‘all or nothing’ and although some policies may be copied, 

others will involve the transfer of ideas only, combining multiple policies or even inspire 

policy change but not using the original policy change content. The role of consultants, 

international NGOs and international governing organisations has become increasingly 

important in policy transfer and influencing national policy makers directly, through both 

their policies and funds, and indirectly, through the shared knowledge at conferences and in 

reports at an international level. 

 

The causes for the failure of policy transfer has been proposed to be divided into three main 

categories; uninformed transfer where the information about the policy and how it 

operated was insufficient; incomplete transfer where critical elements which made the 

policy successful are not transferred; and inappropriate transfer where the economic, social, 

political and ideological contexts are too different.76 These factors would be important to 

consider for other countries considering using the Tanzania example to include eye care in 

their IMNCI strategy. In Tanzania, it was not only the eye module content but the process of 

developing it with all stakeholders using the local context that was critical to its successful 

adoption. Economic, social, political, and ideological contexts are also important as IMNCI is 

more appropriate in lower resource settings and certain countries. In Tanzania, IMNCI is 

given political priority, whereas other countries may have chosen a primary care system 

which does not use IMNCI. All these factors need to be considered when advocating for 

wider adoption of eye care in IMNCI.  

 

Policy transfer is linked to evidence-based policy making as the same types of evidence 

which should inform policy making should be used in policy transfer. Evidence can be used 

in many ways in policy transfer, including; 

1.  ‘Instrumentally’ by using evidence to improve the outcomes of policy 
2. ‘Conceptually’ by using evidence to increase knowledge on an issue 
3. ‘Symbolically’ when policy makers use evidence to justify their own political agenda 
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Decisions in policy making are made in both rational and emotional ways, which require 

different forms of evidence. This is relevant to potential transfer of the inclusion of eye 

health in IMNCI or NES in postnatal care guidelines. The evidence from our studies in 

Tanzania covered both the rational (data driven) and emotional (qualitative and stories) 

which can be used in other settings when looking to influence their national agenda.  

 

Witter et al studied policy transfer and the use of evidence in eight low- and middle-income 

settings on a range of policies, including IMNCI.78 They structured their findings according to 

policy conceptualisation, policy uptake or implementation and further policy development. 

For conceptualisation, the authors found that all reforms start with local recognition of a 

problem before being influenced in several ways. Ideas from other contexts are often 

brought by international agencies who partner with government. The policy change needs 

to be seen as meeting local needs but also the development of the policy within country is 

critical. The example of IMNCI in Nepal followed this route of substantial within country 

conceptualisation with bilateral and multilateral partner support in policy transfer. This 

example could occur in other settings as IMNCI benefits from regional and national reviews 

which are an opportunity to exchange ideas between countries and from being a strategy 

which is designed to be flexible and adaptable. If local needs of child eye health are 

established, then external partners can support the concept of including eye health in 

IMNCI.  

 

There can also be resistance to the acceptance or adoption of international ideas or 

rejection of advice from other countries. For example,  Nepal resisted several WHO 

recommended adjustments to clinical guidelines as it did not fit into their wider health 

system strategy or capacity.78 In Nepal, the drivers which led to guidelines being updated 

were from the local context and implementation issues .There was also greater credibility 

given to local evidence in Nepal with globally published evidence mentioned less often. 

Therefore the local context and politics is critical and even if evidence is lacking for a policy, 

if it fits well in the local socio-political context, then it could still be taken up.78 Studies have 

shown evidence used to inform policy is often not scientifically collected or applied and it is 

important to highlight how evidence meets the socio-political concerns and priorities of the 

policy makers.79 80  
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At country level, policy makers and technical staff often use relationships with development 

partners for advice at all policy stages, and these personal relationships can be very 

important especially in smaller countries with long-term partners.78 79 81 International and 

regional meetings and technical assistance programmes can also influence learning, and 

within countries, pilot projects supported by international NGOs can play an important role 

in developing policies. In our case study in Tanzania the pilot study using international 

partners played an important role in policy update which could be used in other countries 

for policy transfer. 

 

The relevance to integration of eye care into IMNCI or other child health policies in other 

low- and middle-income settings, is using the key factors for successful policy transfer to 

other settings by focussing on; local advocacy for recognition of the problem, the influence 

of partnerships with international agencies, regional examples and development of local 

evidence which is framed to fit with the local socio-political agenda. 

 

Limitations 

 

The systematic review (Study 1, Chapter 4) was limited by the lack of published evidence as 

only three studies fulfilled the inclusion criteria.  Studies of NES vs no screening requires 

following up a very large number of babies due to the relatively low prevalence of 

detectable eye conditions at this age, such as congenital cataracts, and therefore studies are 

expensive and challenging to conduct, particularly in low-income settings. Since NES is 

standard practice in most high resource settings further studies are not seen as a priority.  

 

Reviewing the integration of eye care in child health programmes or evaluating a primary 

care ‘package’ to improve child eye health would be more relevant evidence reviews but 

this was not possible to the lack of evidence of implementation. Thus, a limitation of the 

systematic review of NES is that it is a review of one specific intervention while the 

integration of eye care into child eye health involves several interventions as a package. 

While there is evidence that the individual interventions are effective there is little evidence 

of any evaluations of the whole package of the primary eye care for children.14  
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The study in Tanzania of integrating eye care into IMNCI (Study 2, Chapter 5) had several 

limitations. The PHWs were not assessed directly but photographs and case studies were 

used as a proxy for observation of case management, and self- structured face to face 

examinations, similar to standard medical or nursing exams but would have been more time 

and labour consuming. Other alternatives included direct observation of their skills in 

routine practice or use of simulation models to test their skills. 

 

The outcome measures were limited to knowledge of PHWs and their feedback but a wider 

range of outcome measures, including the number of children examined during routine 

practice, referral rates, age at referral and clinical outcomes of children referred would be 

important to study in a larger scale evaluation. Further, estimates of cost of the intervention 

per child screened or per blind child prevented would be important for advocacy and policy 

makers.  

 

A limitation of the qualitative policy study in Tanzania (Study 3, Chapter 6) is that all the 

interviews were analysed by one researcher which increases the possibility of bias from 

subjectivity. This was counteracted by using the Shiffman and Smith framework both in data 

collection and analysis as this more structured approach can reduce the subjectivity, as well 

as improve comparability.  

 

Another limitation is that I was the PI in study 2 (Chapter 5). The evidence generated from 

study 2 contributed to the decision to include eye health into the national IMNCI strategy in 

Tanzania, which was the focus of study 3 (Chapter 6). This had important implications for 

data collection, analysis, and interpretation of results. I had knowledge of many of the 

events and knew some of the participants and hence there is a risk of bias from 

assumptions. However, the advantage of this was a more thorough awareness of the 

context of the policy change and history which can add greater depth to the quality of the 

analysis.  Study participants were aware of my credentials as a paediatric ophthalmologist, 

experience in child eye health research and the institutions where I worked (LSHTM). It is, 

therefore, likely that the data collected were influenced by this knowledge, which may have 

led them to withhold commonly known information, and to be more positive towards the 
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institutions and actors involved.  The interpretation of the data will also have been 

influenced by my prior knowledge of the issues and my professional interest in child eye 

health.  

 

Implications for research 

 

In Tanzania 

 

An evaluation of the outcomes of this strategy at a national level is needed to provide 

important insights on the acceptability, appropriateness, feasibility, coverage, cost, and 

sustainability. The key overall questions could include: 

1. How does integration affect PHWs’ knowledge and management of eye 
conditions in children? 

2. How does the integration affect referral rates, age at detection and uptake of 
referrals of children? 

3. Which are the processes and health system and external factors which enable or 
hinder implementing integration of eye care in IMNCI? 

4. What are the cost implications in terms of affordability and budgetary needs? 
5. What is the cost-effectiveness of the intervention per child screened and per 

blind child prevented? 
6. What are the unintended consequences of the intervention on the health 

system? E.g., on PHWs time and other duties 
7. Specific questions embedded within the evaluation could include (but not be 

limited to): 
a) How acceptable (or not) is the Arclight in these settings for PHWs? 
b) Are there any concerns with using this or other technologies? 
c) How could the use of the technologies be improved? 

 

The inclusion of eye care in child health programmes is a complex intervention which means 

that clinical and health system outcomes and impacts need to be considered.  

 

In other countries 

 

IMNCI is implemented in varying degrees in over 100 countries. Study 3 (Chapter 6) 

highlighted the importance of locally owned research therefore pilot studies in other 

countries from different regions is needed to build evidence of including eye health in IMNCI 

in other contexts. Therefore, implementation research on including eye care in IMNCI in 
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different countries with different contexts and challenges with a view to strengthen 

programmes is critical. A multi-country implementation research agenda can then be used 

to guide policy change at other national, regional, and global levels. 

 

Other interventions 

 

There are several other interventions which would be important to add, which could not be 

evaluated within the timeframe of these studies.  One example is including eye care in pre-

service training for PHWs in child health and comparing this approach in combination with 

in-service training to in-service training alone. Another intervention would be to add data 

fields on eye screening to the caregiver held growth and immunization charts, called “Road 

to Health” chart in Tanzania, to monitor the proportion who are screened and whether they 

are referred.   

 

The inclusion of eye care in IMNCI is one example of a model of how eye care can be 

integrated into a child health programme and strategy. However, there are several 

opportunities to include eye health in child health other programmes and policies. For 

example, the recent WHO Postnatal Care guidelines recommended NES, and therefore 

evaluation of postnatal care where NES is included is also important. ECD programmes and 

policy are another area where there are multiple opportunities to include eye health, and 

this requires evaluating different approaches in different settings.  

 

Policy research 

 

Policy research is needed on where and why eye care has not received priority in child 

health policies at national and global levels in different contexts to understand fully the 

challenges faced as well as the opportunities.  Policy research at a global level on why child 

eye health has remained less visible within the newborn and child health agenda to date, 

and what key factors would generate greater global priority are critical at this time due to 

the opportunities which have arisen due to expanding child health policies which now 
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include ‘thrive’ and childhood development. The adapted Shiffman and Smith framework 

developed in study 3 (Chapter 6) can be used to explore agenda setting in other countries. 

 

Current research 

 

I am currently leading an on-going study in Tanzania which has developed a series of 

training videos on RRT which are being used by MOH and WHO for in-service IMNCI training. 

The training is being undertaken during IMNCI supervision visits, and the number of children 

screened, referred, and treated for eye problems is being monitored. This research builds on 

the previous studies and is in response to the feedback from study 2 (Chapter 5) where 

PHWs requested video training. These videos have been developed in collaboration with 

WHO Tanzania and AFRO as well as the MOH. The project has been presented at a recent 

WHO AFRO IMNCI review meeting. Future collaborations are planned to scale up the 

programme within Tanzania with embedded evaluation research and consider in which 

other countries the model could be tested.  

 

Implications for implementation and policy 

 

National level 

The case study in Tanzania is a model for how eye care can be included in IMNCI both at a 

programme and policy level. As IMNCI is in place in over 100 countries globally there is an 

opportunity for wide scale adoption alongside the research agenda outlined above. Using 

the lessons from successful policy transfer countries can adapt the eye care module for their 

own local context using local evidence and leveraging local networks of key stakeholders.  

 

Global level 

At a global policy level WHO Geneva review and manage IMNCI policy. The inclusion of eye 

care in the global IMNCI policy is critical endorsement of child eye health within their child 

policies. The inclusion of the eye health module at this level would have important far-

reaching consequences in influencing agenda and priority setting for countries at a national 
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level and providing the needed technical support at country level to start planning and 

implementing child eye health through IMNCI.  

 

Other health policies and programmes 

The wider implication of the Tanzania model is that is illustrative of how eye care can be 

included in a child health programme and policy per se, and noy only in IMNCI. There are 

other child health programmes for newborns, ECD and others where eye health could, and 

should, be included. Adapting lessons from the Tanzania studies a similar approach can be 

used to develop materials and leverage opportunities for inclusion in other child health 

programmes and policies.  

 

Conclusions 

 

Integrating eye care into child health through policy and in practice covers a wide range of 

issues. The systematic review of NES showed evidence for the practice of NES but 

highlighted the lack of evidence in low resource settings. The guideline review showed that 

NES is an established practice in high income settings, but that there were no guidelines for 

NES in low resource settings. The studies in Tanzania showed a potential model for including 

eye health in a child health strategy using IMNCI that was acceptable and feasible within the 

setting. After Study 2 (Chapter 5) the inclusion of eye health was ratified with eye health 

becoming part of the national IMNCI strategy in Tanzania. The review of this policy change 

in Tanzania in study 3 (Chapter 6), taking into consideration global factors, illustrates several 

‘lessons’ which could be applicable to wider scale up of this policy or other models of 

including eye care in child health.  

 

This study of integrating eye health into child health policies and programmes using 

Tanzania as a case study demonstrated;  

1) NES is an evidenced based screening strategy which is well established in high resource 

settings but missing in low resource settings  

2) PHWs in a child health programme can be trained in eye care, including RRT screening of 

babies and children, which can lead to an increase in PHWs knowledge and skills  
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3) PHWs found the inclusion of eye health within their child health training to be acceptable 

4) Local evidence and close relationships with policy makers during the research process 

was an important factor which led to local ‘ownership’ of the strategy and integration into 

national policy  

5) Leveraging existing child health and eye health communities is key for a specialist issue 

such as child eye health and  

6) There are opportunities for wide scale inclusion of eye health in child health policies given 

the shift in the global child health agenda to support children’s early childhood development 

and to ‘thrive’ as well as ‘survive’ 

 

This thesis has shown that there is a workable model for integrating eye care into child 

health at programme and policy level. Now is the time for this model to be scaled up rapidly 

regionally using Tanzania as an example with the support of WHO AFRO and UNICEF. 

Concurrently the inclusion of eye care into IMNCI policy at a global level should be endorsed 

by WHO Geneva. The inclusion in the policy at the global level would be a simple and 

effective way to influence and support countries globally to include eye care in their 

ongoing IMNCI strategies, with the potential to scale to 100 countries and affect millions of 

children. Embedded implementation research and evidence from different low resource 

settings would guide local adaptation of the IMNCI strategies and ongoing implementation. 

 

In Tanzania there was a critical policy window which catalysed the inclusion into national 

policy. That critical policy window is now open for the global child eye health community. It 

is imperative that the child health community and leaders advocate and act for wide scale 

inclusion of eye health into IMNCI and other child health policies and programmes. 

Alongside there needs to be ongoing development, implementation, and evaluation of 

models of how integrated child eye health can be adapted for local contexts. This would 

have a lasting impact on children, reduce avoidable blindness and visual loss, and allow 

them to achieve their full potential.   
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CHAPTER 8 Appendices 
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Appendix 1: Supplementary Materials for Introduction Section 

Publication: Malik et al. Integrating primary eye care into global child health policies 

2017 
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Appendix 2: Supplementary Materials for Research Paper 1 

A. PROSPERO registration (reference CRD42020180524) 
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PROSPERO
International prospective register of systematic reviews

Newborn eye screening: protocol for a systematic review
Clare Gilbert, Aeesha Malik, Jennifer Evans, Iris Gordon

 
Citation
Clare Gilbert, Aeesha Malik, Jennifer Evans, Iris Gordon. Newborn eye screening: protocol for a
systematic review . PROSPERO 2020 CRD42020180524 Available from: 
https://www.crd.york.ac.uk/prospero/display_record.php?ID=CRD42020180524

 
Review question
For all newborns (P), does universal screening for abnormalities of the eye (I), compared with no
screening/selective/targeted screening (C), improve newborn and infant vision and health outcomes (O)? 
If this is the case: 
• Which eye conditions should the newborn be screened for? 
• Which screening test/method should be used? 
• What should be the optimal postnatal age for such screening? 

 
Searches
Databases
• The Cochrane Library https://www.cochranelibrary.com/ 
• MEDLINE Ovid https://www.ovid.com/product-details.901.html
• Embase Ovid https://www.ovid.com/product-details.903.html 
• Global Health Ovid https://www.ovid.com/product-details.30.html 
• Global Index Medicus https://www.who.int/library/about/The_Global_Index_Medicus/en/ 
Trials registers
• US National Institutes of Health Ongoing Trials Register ClinicalTrials.gov www.ClinicalTrials.gov
• World Health Organization (WHO) International Clinical Trials Registry Platform (ICTRP) www.who.int/ictrp 
Grey literature 
• OpenGrey http://www.opengrey.eu/ 
• PQDT Open Access Dissertations &Theses https://pqdtopen.proquest.com/search.html 

No restrictions on date or language

 
Types of study to be included
1. Intervention studies (randomized trials/ cluster randomized trials/ non-randomized trials/before and
after/interrupted time-series).
2. If there is not adequate evidence from intervention studies, we will include comparative observational
studies (cohort/case-control/cross-sectional/ecological studies)
3. Studies of universal screening with no comparator group, if the study has been undertaken in the real
world and has a large enough sample of newborns (10, 000 or more) 
4. Studies to assess diagnostic test accuracy (cross sectional studies) 

 
Condition or domain being studied
Clinically significant eye conditions will be included for which early detection and management give better
outcomes than delayed management. This includes, but is not limited to congenital abnormalities of the eye
lid(s) which may partly or completely obscure the pupil; unilateral or bilateral congenital cataract and
retinoblastoma (characterized by an abnormality in the red reflex, see below), unilateral or bilateral glaucoma
(characterized by enlargement of the eye(s) with or without corneal opacity) and congenital squints. 

 
Participants/population

                               Page: 1 / 5



Integrating primary eye care into child health policies and programmes ANJ Malik 185 



Integrating primary eye care into child health policies and programmes ANJ Malik 186 



Integrating primary eye care into child health policies and programmes ANJ Malik 187 

 
  



Integrating primary eye care into child health policies and programmes ANJ Malik 188 

 
  



Integrating primary eye care into child health policies and programmes ANJ Malik 189 

Appendix 2: Supplementary Materials for Research Paper 1 

A. Supplementary Materials accompanying published paper 
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Table S1. Example of clinically significant and insignificant eye conditions 
from Tang et al(1) 
 

Significant eye conditions N N100,000 

Retinoblastoma 5 2.5 

Cataract 39 19.9 

Choroidal coloboma 95 48.4 

Primary hyperplastic vitreous 25 12.7 
Familial exudative vitreo-
retinopathy 215 109.6 

Insignificant eye conditions   

Retinal haemorrhage grade 3 12657 6454 

ROP/ROP-like 114 58.1 

Sub-conjunctival haemorrhage 254 129.5 

Abnormal fundus pigment 1480 747.7 

Persistent pupil membranes 105 53.5 

Retinal dysplasia 191 97.4 

Albinotic fundus 31 15.8 

Venous tortuosity 228 116.3 

Exudative changes ?diagnosis 1238 631.3 

Retinal vessel hypoplasia 114 58.1 

Abnormal retinal vessels 456 232.5 

Other 391 199.4 
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Appendix S1. Information Sources 
Electronic databases searched for systematic review: 

Academic databases 
• The Cochrane Library https://www.cochranelibrary.com/  
• MEDLINE Ovid https://www.ovid.com/product-details.901.html 
• Embase Ovid https://www.ovid.com/product-details.903.html  
• Global Health Ovid  https://www.ovid.com/product-details.30.html  
• Global Index Medicus 

https://www.who.int/library/about/The_Global_Index_Medicus/en/  
 

Trials registers 
• US National Institutes of Health Ongoing Trials Register ClinicalTrials.gov 

www.clinicaltrials.gov 
• World Health Organization (WHO) International Clinical Trials Registry 

Platform (ICTRP) www.who.int/ictrp  
 
Grey literature  

• OpenGrey http://www.opengrey.eu/  
• PQDT Open Access Dissertations &Theses 

https://pqdtopen.proquest.com/search.html  
 

Searching other sources 
The bibliographies of all included studies and guidelines were reviewed. 

 
Electronic databases searched for guidelines review: 
The following databases were searched to identify guidelines of relevance:  

• International Council of Ophthalmology and regional societies of 
ophthalmology 

• Australian National Health and Medical Research Council clinical practice 
guidelines 

• Canadian Medical Association Infobase of Clinical Practice Guidelines 
• ECRI Guidelines Trust Database 
• eGuidelines 
• Guideline Central 
• Guidelines International Network (GIN) 
• National Institute for Clinical Excellence (UK) – NICE 
• Scottish Intercollegiate Guidelines Network (SIGN) 
• Trip Database 
• US Preventive Services Task Force Guidelines 
• WHO Guidelines 

 
The bibliographies of papers included in the systematic review were also searched.  
 

  

https://www.cochranelibrary.com/
https://www.ovid.com/product-details.901.html
https://www.ovid.com/product-details.903.html
https://www.ovid.com/product-details.30.html
https://www.who.int/library/about/The_Global_Index_Medicus/en/
http://www.clinicaltrials.gov/
http://www.who.int/ictrp
http://www.opengrey.eu/
https://pqdtopen.proquest.com/search.html
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Appendix S2. MEDLINE search strategy 
 
1. Neonatal Screening/   
2. ((neonat$ or newborn$ or new born or new borns or newly born or baby$ or 
babies or infant or infants) adj2 screen$).tw.   
3. ((neonat$ or newborn$ or new born or new borns or newly born or baby$ or 
babies or infant or infants) adj2 test$).tw.   
4. ((neonat$ or newborn$ or new born or new borns or newly born or baby$ or 
babies or infant or infants) adj2 exam$).tw.   
5. ((neonat$ or newborn$ or new born or new borns or newly born or baby$ or 
babies or infant or infants) adj2 assess$).tw.   
6. or/1-5   
7. Cataract/   
8. cataract$.tw.   
9. Glaucoma/   
10. glaucoma$.tw.   
11. Retinoblastoma/   
12. retinoblastoma$.tw.   
13. (retina$ adj3 (cancer$ or neoplas$ or tumor$ or tumour$ or malignan$ or 
carcinoma$ or adenocarcinoma$)).tw.   
14. Eye Diseases/cn [Congenital]   
15. exp Eye Abnormalities/   
16. ((eye or ocular or vision or visual) adj2 (abnormal$ or patholog$)).tw.   
17. (buphthalmos$ or buphthalmia$ or hydrophthalmos$).tw.   
18. Eyelid Diseases/   
19. Blepharoptosis/   
20. (ptosis or blepharoptos$).tw.   
21. Blepharophimosis/   
22. blepharophimos$.tw.   
23. (microphthalmos or nanophthalmos).tw.   
24. leukoma.tw.   
25. (congenital adj3 squint$).tw.   
26. or/7-25   
27. 6 and 26   
28. Infant, Newborn/   
29. Infant/   
30. (neonat$ or newborn$ or new born or new borns or newly born or baby$ or 
babies or infant or infants).tw.   
31. or/28-30   
32. Reflex, Pupillary/   
33. red reflex$.tw.   
34. white reflex$.tw.   
35. leukocoria.tw.   
36. pupillary exam$.tw.   
37. (cornea$ adj2 light adj2 reflex$).tw.   
38. (photo adj1 refractometer).tw.   
39. photorefraction.tw.   
40. (Hirschberg adj2 (test$ or ratio$)).tw.   
41. flashlight.tw.   
42. Ophthalmoscopy/   
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43. ophthalmoscop$.tw.   
44. Retinoscopy/   
45. Retina/dg [Diagnostic Imaging]   
46. retinoscop$.tw.   
47. (wide adj1 field adj1 digital adj1 imag$).tw.   
48. Vision Screening/   
49. Diagnostic Techniques, Ophthalmological/   
50. or/42-49   
51. (retinopathy of prematurity or ROP).ti.   
52. 50 not 51   
53. 32 or 33 or 34 or 35 or 36 or 37 or 38 or 39 or 40 or 41 or 52   
54. 31 and 53   
55. (newborn adj2 eye adj2 (screen$ or exam$ or disease$)).tw.   
56. ((neonatal or perinatal) adj2 (eye$ or ophthalmic or ocular) adj2 (screen$ or 
exam$ or imag$)).tw.   
57. (universal adj2 (eye$ or ophthalmic or ocular) adj2 (screen$ or exam$ or 
imag$)).tw.   
58. or/55-57   
59. 27 or 54 or 58   
60. exp case reports/   
61. case report$.tw.   
62. 60 or 61   
63. 59 not 62   
64. (mouse or mice or rat or rats or dog or dogs or monkey or monkeys).tw.   
65. 63 not 64   
66. limit 65 to (address or autobiography or bibliography or biography or clinical trial, 
veterinary or clinical trials, veterinary as topic or comment or editorial or "expression 
of concern" or festschrift or interactive tutorial or interview or lecture or legal case or 
legislation or letter or news or observational study, veterinary or periodical index or 
personal narrative or portrait or video-audio media or webcast)   
67. 65 not 66   
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Appendix S3. Reasons for exclusion after full text review 

 

Wrong study design 17 
Wrong population 13 
General review 11 
Wrong outcomes 10 
Small sample size 9 
Wrong intervention 5 
Wrong indication 1 
Very old publication 1 
Foreign language 1 
Study protocol 1 
Inadequate data 1 
TOTAL 70 
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Appendix S4. Data variables extracted 
 

The following data were extracted for all studies: author, study dates, country and 

income group, and study population and subgroups if relevant. Findings were 

reported according to the study design as follows:  

• Observational studies of screening: data were extracted on the number of 
newborns eligible for screening; method, location and personnel screening; 
number screened by age, sex, ethnic group and subgroup. Data were extracted 
on the number of infants with clinically significant eye conditions overall and for 
most three most common eye conditions (cataract, glaucoma and retinoblastoma) 
and other significant conditions, and the proportions per 100,000 were calculated. 
Age at clinical management, and/or referral as an indirect measure, were 
extracted if available. Adverse events associated with screening were 
documented. 

• Diagnostic test accuracy studies: data were extracted which would allow the 
construction of two by two tables for clinically significant eye conditions only.  

• Other study designs, such as cost effectiveness studies. Data were extracted, as 
relevant.   

 
The following data were extracted from the review of guidelines: organization and 
country; date of guideline; conditions being screened for; tests recommended and 
the quality of the evidence for the recommendation; age group to be included; who 
should perform the screening/examination, when this should occur and where this 
could be conducted.  
 



Integrating primary eye care into child health policies and programmes ANJ Malik 196 

Table S2a. Details of included studies 
 
 Study / 

country/status* 
Date 
conducted 

Type of study Study setting Study population / 
ethnic group/% 
female 

Exclusions Number of 
newborns  

Age at screening 

 Included in quantitative analysis 
1 Magnusson 

2003, Sweden, 
H(2) 

1992 to 1998 Case only study to 
compare three 
regions 

Maternity wards  
and well-baby 
clinics 

All births/ no data/no 
data 

Not specified Total births in 
study 
populations 
396,000 

Two groups: within first 
or 6 weeks  

2 Magnusson 
2013, Sweden, 
H(3) 

Jan 2007 to 
Dec 2009 

Cases only study to 
compare national 
data and data from 3 
regions in 2003 
study 

Maternity wards  
and well-baby 
clinics 

All births/no data/no 
data 

Not specified Total births in 
study 
population 
328,523 

Not specified 

3 Ulanovsky 
2015, Israel, 
H(4) 

2008 to 2009 
and 2010 to 
2011 

Cross-sectional 
before-& after study 

Well-baby 
nursery 

All newborns/no 
data/no data 

≤35 gestation; 
admitted to NICU; 
sepsis; congenital 
abnormalities of 
nasolacrimal duct/no 
data/52%  

18,872 Within first week 

 Diagnostic test accuracy 
4 Sun 2016,** 

China, UM(5) 
Sept 2014 to 
March 2015 

Cross-sectional Maternity and 
child hospital 

All full-term newborns Preterm (<37 weeks); 
admitted to neonatal 
intensive care; ocular 
deformity/no 
data/48% 

7,641 Within first week 

 Descriptive studies – red reflex testing 
5 Baldino 2019, 

Brazil, UM(6) 
Jan 2014 to 
Jan 2018 

Cross-sectional with 
nested case-control  

Tertiary hospital 
maternity unit 

Full-term newborns/no 
data/ (51% control 
group) 

In intensive or semi 
intensive care or 
incomplete medical 
records 

11,833 Within first week 

6 Cagini 2017, 
Italy, H(7) 

Jan 2012 to 
Dec 2014  

Cross-sectional;  Regional birth 
centres 

All births/no data Not specified 22,884 Within first week 

7 Eventov-
Friedman 2010, 
Israel, H(8) 

2007 to 2008 Cross-sectional  General 
hospital  

All newborns/no 
data/no data 

Not specified 11,500 Within first week 

8 Yazgan 2012, 
Turkey, M(9) 

Jan 2007 to 
Jan 2010 

Cross-sectional Paediatric clinic 
in hospital 

All newborns/no 
data/no data 

Not specified/no 
data/50% 

2,718 Within 8 weeks 
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 Descriptive studies – wide-field imaging 
9 Goyal 2018,  

India, LM(10) 
March 2014 
to Oct 2015 

Cross-sectional / 
(Costing) 

General 
hospital  

"Apparently healthy" 
newborns/no data/52% 

Babies >4 weeks/too 
sick for screening, at 
discretion of 
pediatrician 

1,152 Within first 28 days 

10 Li 2013, China, 
UM(11) 

May 2010 to 
June 2011 

Cross-sectional  Maternal and 
child hospital 

Full-term newborns/no 
data/50% 

<2500g; systemic 
disease; Apgar score 
<7; mother with 
infectious disease  

3,573 Within first week 

11 Li 2017, China, 
UM(12) 

March 2010 
to February 
2014 

Cross-sectional  Maternal and 
child hospital 

Full-term newborns/no 
data/48% 

As above  15,284 Within first 28 days 

12 Ozkurt 2018, 
Turkey, UM(13) 

June 2013 to 
August 2014 

Cross-sectional General 
hospital; 
maternity and 
child health 
hospital 

Newborns in hospital in 
rooming-in unit and 
neonatal intensive care 

Not specified/no 
data/no data 

In neonatal unit: 
800, in rooming-
in unit, 558 

Not specified 

13 Tang 2018, 
China, UM(1) 

May 2009 to 
June 2017 

Cross-sectional with 
comparison of term 
vs preterm neonates 

Eight maternal 
and child 
hospitals 

All newborns whose 
parents could afford 
digital imaging 

 Term (>34 weeks and 
>2000g); preterm (≤34 
weeks or ≤2000g)/no 
data/56% 

199,851:  
196,108 not 
preterm; 3,743 
preterm 

Within 6 weeks 

14 Vinekar 2015, 
India, LM(14) 

September 
2012 to 
March 2013 

Cross-sectional  General public 
hospital with 
maternity unit 

Full-term newborns/no 
data/no data 

Birthweight ≤2000g/no 
data/45% 

1,021 Within first week 

 

*H = high income; UM = upper middle income; LM= lower middle income; L=low income; DTA = diagnostic test accuracy; 

**Reported diagnostic test accuracy and the clinical findings of screening 

NIPE: Newborn and Infant Physical Examination; UK programme; ROP: retinopathy of prematurity; Full term: gestational age of 37 weeks or older;  DTA: diagnostic test 

accuracy 
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Table S2b. Details of included studies 

Study  Examination Details Who did the screening 
examination Examination to confirm abnormality 

Included in quantitative analysis 
Magnusson 
2003 Red reflex test Direct ophthalmoscope  "Doctors and nurses" Referral to an ophthalmologist implied 

Magnusson 
2013 Red reflex test Direct ophthalmoscope  Paediatrician Referral to ophthalmologist implied  

Ulanovsky 
2015 Red reflex test Direct ophthalmoscope Physician NA 

Diagnostic test accuracy 

Sun 2016** Comprehensive 
eye exam 

External eye exam, dilation (trop and pheny), topical 
anaesthesia, speculum, Retcam3 (ant seg + 5 retinal 
images), handheld slit lamp  

Ophthalmologist Comprehensive eye examination by the 
same ophthalmologist 

Descriptive studies – red reflex testing 

Baldino 2019 Red reflex test Dilated; dark environment; indirect ophthalmoscope 
lens set at 0D; both eyes; at 45 cm. 

Resident physicians 
(paediatrics) 

Ophthalmologist with indirect 
ophthalmoscope before discharge  

Cagini 2017 Red reflex test Direct ophthalmoscope using standard methods Paediatrician, neonatalogists In nearest ophthalmology department; 
onward to tertiary centre if needed  

Eventov-
Friedman 2010 Red reflex test Indirect ophthalmoscope set at 0 degrees  Resident physicians 

(paediatrics) & neonatologists 
Not stated, but probably eye department 
in same hospital 

Yazgan 2012 Red reflex test Indirect ophthalmoscope in dark room No details Referred to an ophthalmologist 

Descriptive studies – wide-field digital imaging 

Goyal 2018 Retinal imaging Dilated, 130 degrees; RetCam; 5 fields Optometrists Images read by ophthalmology resident 

Li 2013 Comprehensive 
eye exam 

Undilated: torch (pupils, external eye, ant seg); Dilated: 
ant seg (RetCam), retinoscopy, hand held slit lamp, 
RR for media opacity; then wide field imaging 
(RetCam) 5 images 

Ophthalmologist with assistant 
(and/or nurse) Referral to ophthalmology clinic 

Li 2017 Comprehensive 
eye exam 

Undilated: torch (pupils, external eye; ant seg); Dilated: 
anterior segment examination (RetCam), wide field 
imaging (RetCam) 5 of images 

Ophthalmologist with assistant  Further exam by ophthalmologist  or 
referral to ophthalmology clinic 

Ozkurt 2018 Comprehensive 
eye exam 

Torch for external eye; RR using standard method with 
direct oph (no dilation) Ophthalmologist Same ophthalmologists 

Tang 2018 Red reflex & wide 
field imaging 

RR (no details ? with RetCam); Dilated wide field 
retinal imaging; 5 fields 

Ophthalmologist with nurse 
assistant Same ophthalmologist, or referred 

Vinekar 2015 Retinal imaging RetCam dilated anterior images; posterior segment 
video and images captured Trained technician and nurse 

Not clear who read images; ped retina 
specialist examined screen positive 
babies within 7 days 
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**Reported diagnostic test accuracy as well as the clinical findings of screening; NA = not applicable  
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Table S3. Included studies in relation to the comparisons and outcomes of the review 
 

 Primary outcomes Secondary outcomes  

Proportion of newborns 
identified by 8 weeks of 

age with clinically 
significant eye conditions  

(12 studies) 

Age in months at 
clinical 

management of the 
eye condition  

(1 studies) 

Outcome of management 
on mortality (retino-
blastoma) or visual 

function (eye conditions) 
(0 studies) 

Diagnostic test 
accuracy of the tests / 

devices used 
(1 study) 

Adverse 
effects of eye 

screening 
(1 study) 

Uptake of referral 
by infants who 
screen positive 

(0 studies) 

Studies with comparison groups  

Universal 

screening versus 

no screening  

(3 studies) 

2 studies of congenital 

cataract  

(Sweden) 

1 study: congenital 

cataract surgery 

before 42 days 

(Sweden) 

- - 

1 study before 

and after 

introducing red 

reflex testing 

(Israel) 

 

Comparison of 

two different tests 

(1 studies) 

   

1 study: red reflex testing 

vs imaging  

(China**) 

  

Descriptive studies  

Red reflex testing 

(4 studies) 

4 studies  

(in Brazil, Israel, Italy, 

Turkey) 

-    - 

Imaging  

(6 studies) 

6 studies  

(4 in China**, 2 jn India) 

-    - 

 
**One study in China reported two outcomes
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Table S4a. Clinically significant eye conditions detected using red reflex 
testing 
 

Author Country/income(15) 
Sample 

size 
No of 
cases 

Prevalence/ 
100,000 

All significant conditions*    

Yazgan(9) Turkey, upper middle 2,715 3 111 

Eventov-Friedman(8) Israel, high 11,500 5 44 

Baldino(6)    Brazil, upper middle 11,833 4 34 

Cagini(7) Italy, high 22,272 3 14 

Cataract    

Yazgan  Turkey, upper middle 2,715 2 75 

Eventov-Friedman Israel, high 11,500 4 35 

Cagini  Italy, high 22,272 2 9 

Baldino Brazil, upper middle 11,833 1 9 

Retinoblastoma    

Yazgan Turkey, upper middle 2,715 1 39 

Cagini  Italy, high 22,272 1 5 

Glaucoma    

Baldino Brazil, upper middle 11,833 2 20 

Other significant conditions*    

Eventov-Friedman Israel, high 11,500 1 9 

Baldino Brazil, upper middle 11,833 1 9 
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Table S4b. Clinically significant eye conditions detected using widefield digital 
imaging 
 

Author Country/income(15) Sample size 
No of 
cases 

Prevalenc
e / 100,000 

All significant conditions*    

Li (2013)(11) China, upper middle 3,573 32 896 

Vinekar (14) India, lower middle 1,021 9 882 

Sun (5) China, upper middle 7,641 57 746 

Li (2017)(12) China, upper middle 14,786 80 541 

Goyal(10) India, lower middle 1,152 4 347 

Tang (1) China, upper middle 196,108 379 193 

Cataract    

Vinekar As above 1,021 1 98 

Li (2017) As above 14,786 11 74 

Li (2013) As above 3,573 2 56 

Sun As above 7,641 2 26 

Tang As above 196,108 39 20 

Retinoblastoma    

Vinekar As above 1,021 1 98 

Li (2013) As above 3,573 2 56 

Li (2017) As above 14,786 3 20 

Sun As above 7,641 1 13 

Tang As above 196,108 5 3 

Glaucoma    

Goyal As above 1,152 2 174 

Other significant*    

Li (2013) As above 3,573 28 784 

Tang As above 196,108 335 171 

Sun As above 7,641 53 694 

Vinekar As above 1,021 7 686 

Li (2017) As above 14,786 66 446 

Goyal As above 1,152 2 174 
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Table S5. Risk of bias in included studies  
We assessed the risk of bias for included studies which provided comparative or 

diagnostic test accuracy data.   

Comparative studies (ROBINS-1 checklist) 

Potential source of bias Magnusson 
2003 

Magnusson 
2013 

Ulanovsky 
2015 

Due to confounding Serious Serious Serious 

In selection of study participants  Low Low Low 
Bias in classification of 
interventions Low Low Low 

Due to deviations from intended 
interventions NI NI NI 

Due to missing data NI Ni NI 

In measurement of outcomes Moderate Moderate Moderate 

In selection of reported result Low Low Low 

Overall risk of bias Serious Serious Serious 
NI: No information 

 
Analytical cross-sectional studies (Joanna Briggs Institute checklist) 

Potential source of bias Ozkurt 
2018 Tang 2018 

Were criteria for inclusion in the sample clearly defined? Yes Yes 

Were study subjects and the setting described in detail? No Yes 

Was the exposure measured in a valid and reliable way? No Unclear 
Were objective, standard criteria used to measure the 
condition? Yes Yes 

Were confounding factors identified? No No 

Were strategies to deal with confounding factors stated? No No 

Were the outcomes measured in a valid and reliable way? Yes Unclear 

Was appropriate statistical analysis used? No No 

Overall risk of bias High High 
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Diagnostic test accuracy study (Joanna Briggs Institute checklist) 

Potential source of bias Sun (2106) 

Was a consecutive or random sample of patients enrolled? Yes 

Was a case control design avoided? Yes 

Did the study avoid inappropriate exclusions? Yes 

Were index test results interpreted without knowledge of reference 

standard results? 
Unclear 

If a threshold was used, was it pre-specified? NA 

Is the reference standard likely to correctly classify the target condition? Yes 

Were reference standard results interpreted without knowledge of index 

test results? 
No 

Was there an appropriate interval between index test and reference 

standard? 
No 

Did all patients receive the same reference standard? Yes 

Were all patients included in the analysis? Yes 

Overall risk of bias High 

NA: Not applicable 
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Appendix S6. Scoping Guideline review 
 
Nine guidelines were included (Figure 1). Four were national screening programme 

specifications (UK, Canada, New Zealand and India), three were ophthalmology/paediatric 

society guidelines (USA), one paediatric society guideline (Canada) and one WHO 

recommendation from a training package was identified on the WHO Europe Office website. 

Data from the latter were extracted from the online training module as the corresponding 

policy documents could not be identified despite online searches and contacting WHO. 

 

 

 
Figure: PRISMA chart for guideline review selection 
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Appendix 3: Supplementary Materials for Research Paper 2 

A. Participant Information Sheet and Consent forms 

 

 



 

Integrating primary eye care into child health policies and programmes ANJ Malik 209 

Title of Project: Integration of primary eye care for children into primary health care in 
Tanzania: development and pilot testing of an Eye Module for inclusion in the 
curriculum of staff providing Reproductive and Child Health services 
 

Name of PI/Researchers responsible for project: Dr Aeesha NJ Malik and Dr Milka 
Mafwiri  
 

Statement  
Please  
initial 
each box 

I confirm that I have read and understood the information sheet 

dated………..(version…….) for the above named study.  I have had the 

opportunity to consider the information, ask questions and have these 

answered satisfactorily. 

 

I understand that my consent is voluntary and that I am free to withdraw this 

consent at any time without giving any reason and without my legal rights 

being affected. 

 

I understand that my interviews will be recorded and transcribed and data 

collected during the study may be looked at by the researcher team 

responsible for this study lead by Dr Aeesha NJ Malik and Dr Milka Mafwiri.  I 

give permission for these individuals to have access to these records. 

 

I understand that data from me may made available publicly or by sharing 

directly with other researchers, and that I will not be identifiable from this 

information 

 

I give permission for anonymous quotes to be used in reports, publications, 

presentations and research grant proposals. 

 

I agree to take part in the above named study. 

 

 

 
 

  

    Printed name of participant                     Signature of participant                                                           Date  
                                                                                                                                

 
 

  

   Printed name of person obtaining consent Signature of person obtaining consent                   Date   
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Integration of primary eye care for children into primary health care in 
Tanzania: development and pilot testing of an Eye Module for inclusion in the 

curriculum of staff providing Reproductive and Child Health services 
 

Information Sheet for Key Stakeholders 
 
Principal Investigators 
Dr Aeesha NJ Malik 
International Centre of Eye Health 
London School of Hygiene & Tropical Medicine, 
Kepple Street, London, WC1E 7HT 
Aeesha.malik@lshtm.ac.uk 
 
Dr Milka Mafwiri 
Senior Lecturer and Consultant Ophthalmologist 
Department of Ophthalmology 
Muhimbilli University of Health and Allied Sciences (MUHAS)   
Dar es Salaam 
Tanzania 
milkwisa@gmail.com 
 
Introduction 

We are doing a study to develop and test a teaching module for reproductive and 

child health workers to teach them how to examine a young child’s eyes, what to 

look for, what basic treatment can be given, and when to refer onto an eye specialist. 

We are aiming that this module becomes part of IMCI in Tanzania and eventually 

throughout Africa.  

 

You will be aware of this study as you are a key stakeholder. However we would also 

like you to be part of this study so that we can formally record your views on the eye 

health module and its inclusion into IMCI. Therefore we are inviting you to read the 

brief summary below in order to decide if you are willing to participate.  

 

Why are we doing the Study? 

Low vision or blindness in children has a major impact on the child, their family and 

community. Often these children do not go to school or get jobs later in life. In 

Tanzania many children become blind from eye diseases which are either treatable 

or preventable. These can include infectious diseases such as measles, 
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conjunctivitis or health issues such as vitamin A deficiency, or from cataracts. Many 

of these conditions can be prevented by specific actions by mothers or by treatments 

from primary health care staff such as giving eye drops, or referring children to an 

eye specialist. We know that RCH staff in Tanzania see nearly all children under 5 

years. We also know that primary care staff who deliver IMCI are taught very little 

about eye diseases in children as this is not included in their curriculum.  

 

In response to this, an eye module for IMCI has been developed through a 

collaborative process and a selection of RCH staff have been trained. We have also 

assessed any change in their knowledge, skills, practices and attitudes three months 

after training. Now this work has been completed we would like to seek your views 

on including eye care into IMCI in Tanzania.  

 

Who is doing the Study? 

This study is being done jointly by Muhimbilli University of Health and Allied 

Sciences, Dar es Salaam and the London School of Hygiene & Tropical Medicine, 

UK. It is funded by a charity - the British Council for the Prevention of Blindness.  

 

What is involved in being part of the Study? 

We would like to hold a one to one interview with you in a location of your choice. 

The interview will last 20-30 minutes. With your permission, the interview will be 

recorded so we do not have to reply on memory of what you said. 

 

Are the results confidential? 

Yes. We will do all that we can to keep everything that you say anonymous, but as 

we are only interviewing a few individuals such as yourself it might be possible for 

you to be identified because of your role. To keep this possibility to a minimum 

everything you say will only be heard or seen by members of the research team. All 

information will be stored securely and your name will not be used at any time. We 

will not give any information to anyone else.    

 

What are the benefits or risks of taking part? 

There are no direct benefits but what you say will help to guide the next steps, and 

there are no risks. 
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Do I have to take part? 

No. You are entirely free to decide whether to take part or not. You do not have to 

give any reasons, and withdraw your consent at any time.   

 

Will I be compensated for my time? 

No, there will be no compensation unless the interview incurs travel costs in which 

case you will be reimbursed.  

 

How will the study results be used? 

The findings of this study will be used guide the next steps of integrating eye care for 

children into IMCI in Tanzania. All the findings will be written up in report which will 

be shared with all the key stake holders, and the main findings will be written up for 

publication in a peer reviewed journal. 

 

Thank you for reading this. Your help will be very valuable to us.  

 

You will be given a copy of this leaflet and the consent form.  

 

 

If you have any further questions or would like to contact us about this study please 

contact: 

 

Dr Aeesha NJ Malik 

International Centre of Eye Health 

London School of Hygiene & Tropical Medicine, 

Kepple Street, London, WC1E 7HT 

Aeesha.malik@lshtm.ac.uk 
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Integration of primary eye care for children into primary health care in 
Tanzania: development and pilot testing of an Eye Module for inclusion in the 
curriculum of staff providing Reproductive and Child Health services 
 
Information Sheet for RCH staff  
 
Principal Investigators 
Dr Aeesha NJ Malik 
International Centre of Eye Health 
London School of Hygiene & Tropical Medicine, 
Kepple Street, London, WC1E 7HT 
Aeesha.malik@lshtm.ac.uk 
 
Dr Milka Mafwiri 
Senior Lecturer and Consultant Ophthalmologist 
Department of Ophthalmology 
Muhimbilli University of Health and Allied Sciences (MUHAS)   
Dar es Salaam 
Tanzania 
milkwisa@gmail.com 
 
Introduction 

We are doing a study to develop and test a teaching module for reproductive and 

child health workers to teach them how to examine a young child’s eyes, what to 

look for, what basic treatment can be given, and when to refer onto an eye specialist.  

 

We would like you to be part of this study. Before you decide we would like you to 

read this leaflet to understand what we are doing and what your participation 

involves. 

 

Why are we doing the Study? 

Low vision or blindness in children has a major impact on the child, their family and 

community. Often these children do not go to school or get jobs later in life. In 

Tanzania many children become blind from eye diseases which are either treatable 

or preventable. These can include infectious diseases such as measles, 

conjunctivitis or health issues such as vitamin A deficiency or from cataracts. Many 

of these conditions can be prevented by specific actions from the mother or by 

treatments from primary health care staff such as giving eye drops, or referring 
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children to an eye specialist. We know that primary care staff see nearly all children 

under 5 years old. We also know that primary care staff  are not taught about eye 

diseases. We want to see if we can help prevent or treat children’s eye conditions by 

teaching and training primary health care staff about basic eye diseases.  

 

Who is doing the Study? 

This study is being done jointly by London School of Hygiene and Tropical Medicine 

and Muhimbilli University of Health and Allied Sciences. It is funded by a charity 

called the British Council for the Prevention of Blindness. The researchers are not 

connected with any of your regular work duties or training. 

 

What is involved in being part of the Study? 

The study will involve you completing a questionnaire with general questions and 

also questions on eye diseases. You will then receive training in the same style to 

your current training in Integrated Management of Childhood Illness (IMCI) but 

focussed on eye diseases in children. The training will be 4 days of face to face 

training followed by 4 weeks of self-learning and then another 2 days of face to face 

training and feedback. You will be given an eye health module, a poster, torch, 

batteries, eye drops and eye pads. Three months after the training is complete we 

will visit you again to complete a questionnaire, interview for your feedback and a 

demonstration of the clinical skills you have learnt. The interview will be recorded 

and the recording kept in a secure location to which only the study researchers will 

have access.  

 

Are the results confidential? 

Yes. All your answers and anything you say is completely confidential and will only 

be seen or heard by members of the research team. All information will be stored 

securely and your name will not be used. We will not be giving any information to 

your employers or people you work with. We will want to use anonymous quotes in 

reports, publications, presentations and research grant proposals. These will not 

have your name but be quoted as “RCH staff 1” etc.  

 

What are the benefits of taking part? 
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You will receive high quality training in eye diseases for children and have more 

knowledge and skills at the end to deal with any children you see in your clinics. You 

will be contributing to improving training for all reproductive and child health workers 

in Tanzania.  

 

What are the risks of taking part? 

There are no risks to taking part in the study. You do not have to talk about or do 

anything you do not want to do. 

 

Do I have to take part? 

No. If you decide not to take part it will not have any effect on your job and daily 

work. You can also withdraw your consent at any time without giving any reason.  

 

Will I be compensated for my time? 

You will receive travel expenses for attending the face to face training courses and a 

stipend to cover your daily expenses during training days. 

 

How will the study results be used? 

The findings of this study will be used to develop the final eye module for IMCI. This 

will be reported to a wide range of people including the Department of Health 

Tanzania, UNICEF and WHO. We are planning a larger study using this eye module 

and to eventually integrate it into routine IMCI training in Tanzania.   

 

Thank you for reading this. Your help will be very valuable to us.  

Your participation will proceed once you have asked any questions you may have 

and signed the consent form. You will be given a copy of this leaflet and the consent 

form.  

 

If you have any further questions or for any reason need to contact us about this 

study then please contact: 

Dr Milka Mafwiri 

Senior Lecturer and Consultant Ophthalmologist 
Department of Ophthalmology 
Muhimbilli University of Health and Allied Sciences (MUHAS)   
Dar es Salaam, Tanzania milkwisa@gmail.com  
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Integration of primary eye care for children into primary health care in 
Tanzania: development and pilot testing of an Eye Module for inclusion in the 
curriculum of staff providing Reproductive and Child Health services 
 
Information Sheet for RCH trainers 
 
Principal Investigators 
Dr Aeesha NJ Malik 
International Centre of Eye Health 
London School of Hygiene & Tropical Medicine, 
Kepple Street, London, WC1E 7HT 
Aeesha.malik@lshtm.ac.uk 
 
Dr Milka Mafwiri 
Senior Lecturer and Consultant Ophthalmologist 
Department of Ophthalmology 
Muhimbilli University of Health and Allied Sciences (MUHAS)   
Dar es Salaam 
Tanzania 
milkwisa@gmail.com 
 
Introduction 

We are doing a study to develop and test a teaching module for reproductive and 

child health workers to teach them how to examine a young child’s eyes, what to 

look for, what basic treatment can be given, and when to refer onto an eye specialist.  

 

We would like you to be part of this study. Before you decide we would like you to 

read this leaflet to understand what we are doing and what your participation 

involves. 

 

Why are we doing the Study? 

Low vision or blindness in children has a major impact on the child, their family and 

community. Often these children do not go to school or get jobs later in life. In 

Tanzania many children become blind from eye diseases which are either treatable 

or preventable. These can include infectious diseases such as measles, 

conjunctivitis or health issues such as vitamin A deficiency or from cataracts. Many 

of these conditions can be prevented by specific actions from the mother or by 

treatments from primary health care staff such as giving eye drops, or referring 
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children to an eye specialist. We know that primary care staff see nearly all children 

under 5 years old. We also know that primary care staff are not  taught about eye 

diseases. We want to see if we can help prevent or treat children’s eye conditions by 

teaching and training  primary health care staff about basic eye diseases.  

 

Who is doing the Study? 

This study is being done jointly by London School of Hygiene and Tropical Medicine 

and Muhimbilli University of Health and Allied Sciences. It is funded by a charity 

called the British Council for the Prevention of Blindness. The researchers are not 

connected with any of your regular work duties or training. 

 

What is involved in being part of the Study? 

The study will involve you being trained to train an eye health module in the same 

style as IMCI. You will then train the RCH workers in this eye module. The training 

will be 4 days of face to face training followed by 4 weeks of self-learning and then 

another 2 days of face to face training and feedback. Three months after the training 

is complete you will test the RCH workers on the clinical skills they have learnt. After 

the study is complete we will interview you about your views on the training module 

and how you felt teaching and assessing it. The interview will be recorded and the 

recording kept in a secure location to which only the study researchers will have 

access. We would like to record the interviews so we do not have to reply on 

memory of what you said, with your permission. 

 

Are the results confidential? 

Yes. All your answers and anything you say is completely confidential and will only 

be seen or heard by members of the research team. All information will be stored 

securely and your name will not be used. We will not be giving any information to 

your employers or people you work with.  We will want to use anonymous quotes in 

reports, publications, presentations and research grant proposals. These will not 

have your name but be quoted as “RCH trainer 1” etc. 

 

What are the benefits of taking part? 
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You will receive high quality training in eye diseases for children. You will be 

contributing to improving training for all reproductive and child health workers in 

Tanzania.  

 

What are the risks of taking part? 

There are no risks to taking part in the study. You do not have to talk about or do 

anything you do not want to do. 

 

Do I have to take part? 

No. If you decide not to take part it will not have any effect on your job and daily 

work. You can also withdraw your consent at any time without giving any reason.  

Will I be compensated for my time? 

You will receive travel expenses for attending the face to face training courses and a 

stipend to cover your daily expenses during training days. 

 

How will the study results be used? 

The findings of this study will be used to develop the final eye module for IMCI. This 

will be reported to a wide range of people including the Department of Health 

Tanzania, UNICEF and WHO. We are planning a larger study using this eye module 

and to eventually integrate it into routine IMCI training in Tanzania.   

 

Thank you for reading this. Your help will be very valuable to us.  

Your participation will proceed once you have asked any questions you may have 

and signed the consent form. You will be given a copy of this leaflet and the consent 

form.  

 

If you have any further questions or for any reason need to contact us about this 

study then please contact: 

Dr Milka Mafwiri 

Senior Lecturer and Consultant Ophthalmologist 
Department of Ophthalmology 
Muhimbilli University of Health and Allied Sciences (MUHAS)   
Dar es Salaam 
Tanzania 
milkwisa@gmail.com 
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B. Data Collection Tools: (i) Interview guide and (ii) Knowledge, skills and 

attitude assessment  
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Integration of primary eye care for children into primary health care 
in Tanzania: Development and pilot testing of an Eye Module for 
inclusion in the curriculum of staff providing Reproductive and 
Child Health services 
 
Interview Guides 
 
1. RCH trainers immediately after training 
 
 

I would like to ask you some questions about the training you have delivered to RCH 

staff on eye conditions.  

 

What are your opinions of the Eye Module: for example, was the information 

clear? 

 
Was the training at the right level for the Clinical Offices and for the nurses? 

 

Was enough time allocated to the training? 

o Was there enough time for staff to learn new skills? 
 

How might the module be improved? 

 

Would you have liked any additional resource materials to assist you in 

training? 

 

 Would any additional resource material be helpful the Clinical Officers and 

nurses during training? 

 

Could the you adequately answer any questions the Clinical Officers and 

nurses had during training? 

 

 What are your opinions about the training overall? 
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2. RCH staff 3 months after training 
 

Study ID  ______________     District _______________ 

 

Clinical Officer / Nurse ________________________ 

 

 

I am interested to know your views about the training you received on eye conditions 

in children. 

 

Was the training at the right level for you, or was it too difficult or too simple? 

 

What are your opinions of the Eye Module: for example, was the information 

clear? 

 

How might the module be improved? 

 

Would you have liked any additional resource materials? 

 

How did you find the approach to training i.e., classroom teaching, then self 

learning? 

 

Was there enough time for you to learn skills in relation to eye conditions in 

children, such as taking a history and examining the eyes? 

 

Could the trainer adequately answer any questions you had? 

 
 What are your opinions about the training overall? 

 

I would now like to ask some questions about your experiences since the training 

 

Have you given any health talks to mothers on eye conditions? 

o If yes, what topics did you talk about? 
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o What response did you get from mothers? 
 

 Would you like some additional resources for use in health education for 

mothers? 

 
Since the training, have you come across any eye problems where you did not know 

what to do? 

 

Have there been occasions when you have not been able to implement what you 

were trained to do? 

 

What are the main challenges you had have in managing eye conditions in children? 

 

Have there been any benefits to you being trained in eye conditions in children? 

 

Do you have any other comments you would like to make? 

 

 

3. International NGO representatives 
 

INGO rep: ______________________________________ 

 

Our overall goal is to work with the Ministry of Health in Tanzania so that primary eye 

care for children becomes an integral component of the Integrated Management of 

Childhood and Newborn Illness. This will require a package of interventions including 

training materials for RCH staff and to train the trainers and supervisors; ensuring 

basic equipment, consumables and referral pathways, and health education 

materials for mothers.  

 

Please can you let me know what your views are on this?  

 

We have just developed and have assessed an Eye Module, working closely with the 

Ministry of Health, staff in the Tanzania WHO Office and others. The Module is 
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congruous with the other IMCNI Modules, and the next step is to undertake a large 

scale study to evaluate the effectiveness of this approach.   

 

 Might {...name of INGO..} be willing to support this evaluation? 

 

 

4. Key stake holders 
 

Organization ____________________________________ 

 

{As you are aware} Our overall goal is work with the Ministry of Health and WHO so 

that primary eye care for children becomes an integral component of the Integrated 

Management of Childhood and Newborn Illness in Tanzania. This will require a 

package of interventions including training materials for RCH staff and to train the 

trainers and supervisors; ensuring basic equipment, consumables and referral 

pathways, and health education materials for mothers.  

 

Please can you let me know what your views are on this?  

 

What challenges do you envisage? 

 

We have just developed and have assessed an Eye Module, working closely with the 

Ministry of Health, staff in the WHO Office and others. The Module is congruous with 

the other IMCNI Modules, and the next step is to undertake a large scale study to 

evaluate the effectiveness of this approach.   

 

Please can you let me know what your views are on this?  

 

What challenges do you envisage? 

  

Might {...name of organization} be willing to support this evaluation? 
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Integration of primary eye care for children into primary health care in 
Tanzania:  
Development and pilot testing of an Eye Module for inclusion in the curriculum 
of staff  
providing Reproductive and Child Health services 
 
Evaluation RCH staff
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RCH workers before and after training

Pre-training assessment

Study ID District

Type of facility 1 Health Cnetre
2 Dispensary

Cadre of staff 1 Clinical Officer
2 Nurse

Age years Sex 1 Male
2 Female

Number of years worked in this facility years

When was your last IMCI training? years ago

1 Yes
2 No

If you have been trained in eye care, please
give details of where, when and by whom

1 Every day
2 Every week
3 Every month
4 Less than once a month

1 Conjunctivitis in 1st month of birth/ophthalmia neonatorum)
2 Red eye / conjunctivitis in older children
3 Injuries or foreign bodies in the eye
4 Corneal ulcers
5 Other

Please tick one reponse for each question

How confident do you feel in assessing the 
vision of children?
How confident do you feel in knowing which 
eye conditions can be treated in this facility? 
How confident do you feel in knowing which 
children with eye conditions to refer?
How confident do you feel in putting eye drops 
into the eys of children?

Have you had any previous training in eye 
conditions in children?

How confident do you feel in examining the 
eyes of children?

Very 
confident Confident Not 

confident

How often do you see children with eye 
conditions in the clinic?

What are the commonest eye conditions you 
see?
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KNOWLEDGE 

Do you know why are children given vitamin A? 1 To keep them healthy
[You can give more than one answer] 2 To help them grow

3 To reduce mortality
4 To prevent loss of vision
5 To prevent loss of hearing

Every ______ months

At what age should the first measles immunization be given? months

KNOWLEDGE OF EYE CONDITIONS: IMAGES

Image 1
a What do you notice wrong with this young child’s eyes?

b Have you seen this before? 1 Yes
2 No
3 Do not know

c What eye condition do you think this is?

d What would you do?
Image 2

a What do you notice wrong with this eye?

b What would you do?

Image 3
a What do you notice wrong with this young child’s eyes?

b Have you seen this before? 1 Yes
2 No
3 Do not know

c What eye condition do you think this is?

d What would you do?

How many measles immunizations each child should have?

How often should children be given vitamin A supplements to 
children? 
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Image 4
a What do you notice wrong? 

b Have you seen this before? 1 Yes
2 No
3 Do not know

d What would you do?

Image 5
a What is wrong with this child?

b Can this condition affect the eyes? 1 Yes
2 No   
3 Do not know

c

Image 6
a What do you notice wrong with this young child’s eyes?

b Have you seen this before? 1 Yes
2 No
3 Do not know

c What eye condition do you think this is?

d What would you do?

e What would you tell the mother?

What can be done to prevent eye problems in this condition
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Images 
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CASE STUDIES

Case study 1:

You look at the infants eyes, but cannot see anything wrong
What would you do?

Case study 2:

The baby was born at home.
What is the likely problem, and what would you do?

Case study 3:
A 5 year old child comes to the clinic and you notice that when he looks at you, one eye seems to be looking to the side

What is the likely problem, and what would you do?

Case study 4:
A four year old child has red, watery eyes, and her mother says that someone else in the family has had the same problem

What is the likely problem, and what would you do?

Case study 5:

What is the likely problem, and what would you do?

A mother brings her 4 year old child to the clinic saying that the after the sun has gone down, the child sits in the home and doesn’t 
want to go out to play

A 10 day old baby is brought to the clinic with red, puffy eye lids on both sides. The mother says the problem started 2 days ago, and 
she has tried to clean the eyelids as there is a discharge.

A mother brings her infant to the clinic. She is still breast feeding the child. She says that she noticed something white insdie the eye 
while she was breast feeding him.
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Title of Project: Integrating eye health into child health policies 

Name of PI/Researcher responsible for project: Dr Aeesha Malik   

 

 
 

  

 Printed name of participant                              Signature of participant                                              Date  
                                                                                                                      

 
 

  

 Printed name of person obtaining consent           Signature of person obtaining consent                           Date  

  

Statement  Please initial each box 

or circle answer 

I confirm that I have read and understood the information sheet dated………..(version…….) for 

the above named study.  I have had the opportunity to consider the information, ask questions 

and have these answered satisfactorily. 
 

 

I understand that my consent is voluntary and that I am free to withdraw this consent at any 

time without giving any reason and without my legal rights being affected. 

 

I understand that the interview will be audio recorded and reviewed by researchers in the 

study and I give permission for these individuals to have access to this recording. 

 

I understand that my interview will be transcribed and reviewed by researchers in the study 

and that directly identifiable details will be removed from this transcription for 

confidentiality.  

 

I agree that direct quotes from my interview may be used in the draft study report. I 

understand that I will be asked to review and approve my quotes before they are published or 

presented.  

Y/N 

I agree to taking part in the above named study. 
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Participant Information Sheet 

 
Title of Project: Integrating eye health into child health policies 

 
Introduction 
We would like to invite you to take part in a research study. Joining the study is entirely up to 
you.  Before you decide, you need to understand why the research is being done and what it 
would involve. The lead researcher, Aeesha Malik, will discuss this information sheet with you, 
and answer any questions you may have.  Ask questions if anything you read is not clear or you 
would like more information. Please feel free to talk to others about the study if you wish.  
 
What is the purpose of the study?  

The London School of Hygiene and Tropical Medicine (LSHTM) are conducting research to 
understand what issues influenced the inclusion of eye health in the child health policy 
document [Survive and Thrive/ IMNCI in Tanzania] and what factors may be important to 
consider in the more widespread inclusion of eye health into child health policies. This is a 
qualitative study using semi structured interviews. 
 
Why have I been asked to take part? 

You are being invited for interview due to your role and involvement in child health policy [in 

Tanzania/ in the ‘Survive and Thrive’ document] or because of your role in child health/eye 

health in this area.  

 

Do I have to take part? 

No.  It is up to you to decide to take part or not. The study will be discussed with you and you 

have this information sheet.  If you agree to take part, we will then ask you to sign a consent 

form.   

 

What will be involved if I take part? 

You will be invited to take part in an interview at a time and place of your convenience and will 

have a choice of face to face or over an online platform such as Zoom. The interview is expected 

to last approximately 30-60 minutes. The interview will be audio recorded, with your 

permission, and subsequently a transcript will be professionally produced. All the interviews 

will be conducted by Dr Aeesha Malik, as a researcher at LSHTM.  

 

What are the possible risks and disadvantages?  

Information from your interview may be used either as a direct quote or with descriptive text. 

Either way, we will not reveal your identity, but instead we will use general terms e.g. “an 

academic from a higher education institution”. However there are relatively small numbers of 

participants and it may still be possible that you are identifiable. If you do not wish for your 
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quotes to be used you can opt out of this prior to the interview, or after the interview, or any 

time during the study. There will be no payments for the interviews. 

 

What are the possible benefits?  

Information from the study will improve knowledge and understanding of the inclusion of eye 

health in child health policy.  The findings will be used to advise policy makers on how to 

include eye health into other child health policies at national and international levels. 

 

Can I change my mind about taking part? 

Yes.  You can withdraw from the study at any time.   

 

 

What will happen to information collected about me?  

The interview transcript will be analysed by Dr Malik using a health policy framework to look 

for key themes alongside the other interviews. All the data (recordings and transcripts) will be 

securely stored on the LSHTM system. After the completion of the study the data will be stored 

in the LSHTM data repository (http://datacompass.lshtm.ac.uk) for the standard period of 10 

years. The results of this study will form part of the work towards a PhD and will be presented 

at international meetings and published in peer reviewed journals.  

What are your choices about how your information is used? 

You will be asked whether you agree to direct quotes from your interview being used in the 

draft report.  If you agree then you will be asked to review and approve any direct quotes before 

they are published or presented. 

 

You can choose to withdraw part way through the study and your data will be destroyed and 

not used or stored. 

 

Where can you find out more about how your information is used? 

You can find out more about how we use your information 

• At https://www.lshtm.ac.uk/files/research-participant-privacy-notice.pdf  

• by asking one of the research team 

• by sending an email to DPO@lshtm.ac.uk  

 

 

What will happen to the results of this study?  
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The study results will be published in a medical journal and presented at international 

meetings. Your personal information will not be included in the study report. 

 

Who is organising and funding this study?  

The London School of Hygiene & Tropical Medicine is the sponsor for the research and they 

have full responsibility for the project including the collection, storage and analysis of your data, 

and will act as the Data Controller for the study.  This means that we are responsible for looking 

after your information and using it properly. CBM UK (a UK based disability charity) are funding 

the study.  

 
Who has reviewed this study?  

All research involving human participants is looked at by an independent group of people, called 
a Research Ethics Committee, to protect your interests. This study has been reviewed and given 
favourable opinion by The London School of Hygiene and Tropical Medicine Research Ethics 
Committee. 
 

Further information and contact details  

 

Thank you for taking time to read this information sheet.   If you think you will take part in the 

study please read and sign the consent form. 

 

If you would like any further information, please contact: 

 

Dr Aeesha Malik  

aeesha.malik@lshtm.ac.uk 

 

 

 

  



 

 
236 

Appendix 4: Supplementary Materials for Research Paper 3 

B. Data Collection Tools: Topic guides 
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Topic Guides 

 

Topic guide 1: to explore key factors which led to the decision to include eye health in the IMNCI 

policy and programme in Tanzania 

 

Intro 

• What organizations/networks do you belong to? How long have you had this role[s]? Please 
describe your own role.  

• What in your opinion were the most important factor(s) facilitating eye care being included into 
IMNCI  

• What were the main barriers to inclusion and how were they overcome 
 

Ideas/issue characteristics 

• How would you define child eye health including: 
o the main issues in child eye health  

• What do you understand to be the size of the child eye health problems in Tanzania 
o how does this compare to other child health/ other health issues  
o any measures/data you know about child eye health in Tanzania 

• What do you consider to be the main solutions to improve child eye health (at primary care 
level) including: 

o any specific interventions and their effectiveness/cost effectiveness 
• How important would you consider child eye health in comparison to other child health issues 
• What level of evidence are you aware of for eye care interventions for children 
• How was the case been made for including eye health into IMNCI 

 

Actor power 

• Who do you consider to be the key individuals in child health policy making in Tanzania 
• Who would be considered leaders in the [eye health/ child health/ child eye health 

communities/policy makers] in Tanzania 
• Which are key organisations in [eye health/ child health/ child eye health communities/policy 

making] 
• Are there any grassroots organisations involved in advocacy for child eye health 

o  If so, how have they been involved 
• Do you think all those involved (above) work together collaboratively?  

o Were there any issues where all agreed upon 
o Were there any issues where there was any disagreements or tensions  

• Who are the key individuals involved in IMNCI in Tanzania 
 

Political context 

• Can you think of any significant events or developments or individuals that have helped to 
draw attention to the child eye health in Tanzania?  

o Can you think of any events or developments that have detracted the attention from 
child eye health and/or any missed opportunities? 

• Does child eye health align with child health strategies in Tanzania 
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o If so, how? 
o what have been/ are the main child health strategies 

• What factors about IMNCI influenced the ease of/hindered inclusion of eye health  
o is the training managed locally/ nationally 
o are there other examples of how IMNCI in Tanzania has been adapted and differs 

from the global policy 
• How is IMNCI delivered in Tanzania  

o What has been adapted/adopted compared to the international programme 
o what key changes have occurred at the international level in IMNCI over recent years 

 

Tanzania health system factors 

• What is the structure of primary health care/ child health care in Tanzania 
• Who are the PHWS and what level of eye health training would they have in the routine 

educations and training 
• What are the current responsibilities on PHWs 
• Where does the funding for PHC/ IMNCI/ child health in Tanzania come from 

 

Tanzania historical perspective 

• What in your opinion have been the most important eye health initiatives, and specifically in 
child eye health in Tanzania over the last 20 years (prompt: specific examples if none given by 
interviewee) 

• Which key actors have worked to improve eye health/child eye health previously 
• What components of primary eye care and specifically child eye health were already in place 

in Tanzania  
 

Integration 

• Are there other key child health issues which have been integrated in child health policy  in recent 
years in Tanzania 

• How else has policy on IMNCI changed since it first started in Tanzania 
 

Policy transfer/ uptake/ adaptation/ evidence use 

• Are there other examples of health initiatives in Tanzania where these have been included by 
adapting/adding to global health policies/programmes 

 

Conclusion 

• Are there any other topics you think are relevant which have not been covered 
• Is there anyone else you recommend that I interview 
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Topic Guide 2 

 

Intro 

• What organizations/networks do you belong to? How long have you had this role[s]? Please 
describe your own role.  

• What in your opinion was the most important factor(s) facilitating eye care being included into 
the initiative? 

• What were the main barriers to inclusion and how were they overcome 
 

Ideas/issue characteristics 

• What other issues were considered to be included in “survive and thrive”  
o Were there any other issues that were considered and were not included? 
o How were issues prioritised  
o What were the processes used 

• How would you define child eye health 
• What were the main issues in child eye health presented/ the case for inclusion eye health 

presented  
• What level of evidence was presented for eye care interventions for children/ that you know 

of 
• How important do you consider eye health is in comparison to other child health issues 

o what is the size of the eye health problems in children  
• What do you see as the main solutions to improve child eye health (at primary care level) 

o What are the specific interventions  
o How effective/cost effective are they 

 

Actor power 

• Who were the key actors (individuals, networks, organizations) in creating “survive and 
thrive”  

• Who would you considered to be the leaders  
• Were there any grassroots organisations involved in advocacy  
• Are you aware of who were the key actors advocating for the inclusion of eye health 
• How much agreement was there between the actors for the inclusion of eye health 

o Were there any actors against the inclusion 
 

Political context 

• Can you think of any significant events or developments which helped draw attention to the 
issues of child eye health in LMICs? 

o Any events/ developments which hindered inclusion 
o Any missed opportunities? 

• Were there other examples/models of integrating eye care into child health presented or 
known 

 

Integration/policy uptake/adaptation/evidence use 

• What are other key child health issues/ new initiatives which have been gained further attention/ 
priority in recent years (prompt: nurturing care framework, disabilities caregivers) 
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o What do you think it has been about these issues that has made them a priority (prompt: 
evidence, advocacy) 

 

Overall 

• Are there any other topics you think are relevant which have not been covered 
• Is there anyone else you recommend that I interview 
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Appendix 5: Ethical Approval Certificates  
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