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I. Introduction 

Avoidable blindness defined as blindness that could be prevented or cured with 

the limited resources made available. Approximately 80% of blindness results from 

preventable or treatable conditions, therefore preventing disease from occuring 

remains the principal goal of public health. Prevention are divided into 3 seperate 

approaches : primary (prevent occurrence of disease), secondary (prevent the 

effects of disease), tertiary (recover lost of function caused by a disease). It is 

important to identify the cause of disease that we can change to make direct 

preventive action. However, only few disease have enough biological and 

epidemiological information to make a cost-effective programme.1,2 

Public health practitioners started to give regular health checks for early 

diagnosis and treatment in the 1960’s, however the outcome of health care are very 

costly. Other stategies are required to improve disease control. Instead of trying to 

identify the factor that might be causing diseases, early diagnosis detection will 

allow an early and hopefully a more effective treatment. Screening of healthy 

individuals to identify a few who may have disease can reduce mortality and 

morbidity by improving the outcome of disease that has already take place. The 

disease prevention startegies and principles of screening will be discussed in this 

literature.1,2 

 

II. Disease prevention strategies 

The principal goal of public health to achieve disease control should be primary 

prevention, an activities or initiatives designed to reduce the likelihood of a disease 

or to prevent it’s onset in healthy persons. However, for many disease there are not 

enough information (biological and/or epidemiological) to build a cost-effective 

programme, barriers such as financial, cultural, social, ethical also a major 

challenge to overcome. Additional stategies for disease control include, secondary 

prevention services, an activities or initiatives designed at reducing the morbidity 

or mortality from a disease due to early identification before it’s signs and 

symptoms occur and to alter it’s natural history through effective early intervention. 

These can be done by screening. Tertiary prevention services are those activities, 
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interventions, or initiatives aimed at reducing morbidity, mortality, disease 

progression, and complications among individuals who have an existing disease.1,3 

 

 
Figure 2.1 Level of prevention and examples of health services 

Source : Denise M. Oleske3 

 

Choosing the best strategy to lower disease risk in spesific population is often 

challenging. What is best for the individual is not necessarily best for the population 

and vice versa. Theoretically, there are high-risk strategy (widely preferable, but 

might not always be practical) and mass or population stategies. “middle-road” 

approach sits somewhere between mass and high-risk approaches. Detailed patterns 

of association between risk factor and disease are important to start a prevention 

programme.1,2 

High risk strategy targeted vulnerable individual. Prevention process start by 

controlling level of exposure to a cause (for example, needle-exchange programme) 

or providing protection againts the consequences of exposure (for example, 

hepatitis B vaccination) in high-risk population. At a community level, the problem 

is to identify the minority of individual with special needs and to have it 

successfully controlled in isolation. In common disease or widespread cause, mass 

or population strategy is prefered. It aims to reduce the health risk of entire 

population. This start with recognizing the occurence of common disease and 
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exposure that reflects the condition of society as a whole, for example immunisation 

programmes, water fluoridation and legislated use of seat belts. An example of a 

‘middle-road’ approach for weight and diabetes is shown in table 2.1.1,2 

 

Table 2.1 Effects of different intervention approaches on risk of hypertension and diabetes 

in Australian population 

Approach Intervention 
Risk Reduction 

Hipertension Diabetes 

Mass Modest reduction in weight (1 BMI unit) across 

whole population 

10% 13% 

High-Risk Large reduction in weight (3 BMI units) in 

heaviest 20% of population 

7% 17% 

Middle-Road Moderate reduction in weight (2BMI units) in 

heaviest 50% of population 

12% 23% 

Source : Webb et all1 

 

In managing the health of population, prevention measures may not be feasible 

or highly effective. The decisions to choose the most appropriate approach for 

disease control need to be disease-specific. Less disease is most desirable, but might 

not be attainable if the causal knowledge is limited. Screening may be a good 

second choice if advancing diagnosis really does produce better outcomes. 

Improvements in treatment also remains an important part for enhancing survival 

and quality of life for affected individuals.1,3 

 

III. Screening for Prevention of Diseases 

Secondary prevention prevent the effect of a disease by early diagnosis and 

earlier intervention from screening. Screening is a process of identifying apparently 

healthy people who are more likely to have a disease to implement early treatment 

or program intervention to reduce the likelihood of the emergence of disease or 

morbidity and/or mortality from the disease in an individual. It is a public health 

intervention to reduce the population burden of a condition. Screening test often 

does not diagnose the disease directly but rather to separate the people who may be 

at increased risk. The person who screen positive can then undergo further test and 

treatment if necessary.1–3 
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Screening can also be used to protect from exposure to disease not for the 

benefit of the individual who is screened, but to protect the general population. For 

example, travellers from region with epidemic acute infectious diseases, such as 

SARS (severe acute respiratory syndrome)  or H1N1 influenza, have been subjected 

to screening using health declaration cards to identify symptoms at airports. 

Screening is also done by insurance company for financial reasons, the companies 

charge higher premiums for people at higher risk.1,2 

 

3.1 Screening Principles and Programme Requirements 

All activities in a population-based screening programme must be well 

planned, coordinated, monitored, and evaluated through a quality assurance 

framework. Screening goals is to identify and treat illness at an earlier stage to 

achieve a better outcome, it is performed before the development of clinical disease. 

These individuals are not seeking care because they are sick, they are persuaded by 

health service. In order for the programme to be effective, it must offers real benefits 

to the individual or community. Different countries approach screening differently, 

but a number of principles will always be relevant to any screening programme. 

The National Screening Committee (NHS) principles includes the disease itself, the 

screening test, the treatment, and the screening programme.1,2 

 

3.1.1 The Diseases and Target Population 

The condition should be severe, relatively common, and an important health 

problem. There should be a high prevealence of pre clinical disease. The 

epidemiology and natural history of the disease must be sufficiently understood to 

detect risk factor, disease marker, latent period or early symptomatic stage. The 

bradford hill nine aspects of association (strength of association, consistency, 

specificity, temporality, biological gradient, plausibility, coherence, experiment, 

and analogy) has been used to evaluate countless hypothesized relationships 

between occupational and environmental exposures and disease outcomes. 

Screening is likely more effective if there is a long period between first sign of 

disease and symptoms that leads to diagnosis. The target population are people with 
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specific characteristic including age, gender, or condition. These people are then 

referred to the screening programme according to specific criteria. Referral criteria 

shoud be agreed and acceptable to all clinicians who receive the referrals.1,2,4 

 

3.1.2 Screening Test 

 Screening test should be simple, cheap, safe, accurate, reliable, and 

validated to detect the disease before the usual time of diagnosis. Accuracy reflects 

to which the results of test correspond to the true state of phenomenon being 

measured. The value of a screening test is determined by its ability to distinguish a 

diseased from nondiseased state. We can evaluate the performance of a test by 

comparing the results with a “gold standard” method (or the best test available) that 

ideally would give 100% correct results. The most important parameters are 

sensitivity (detection rate) and positive predictive value (depends on the prevalence 

of disease in target population). Ideally, the screening test should have 100% 

specificity, 100% sensitivity, and 100% positive predictive value (PPV).1–3 

 

3.1.3 The Treatment 

Since the goal is early detection, there should be an effective treatment with 

evidence to better outcomes. There should be policies of which individual offered 

treatment covering. Clinical management should be optimised in all health care 

providers prior to participation in a screening programme. Not all screening is done 

to prevent disease, certain genetic conditions in newborns are required by the states 

to established public health practice. Although the conditions are not currently 

preventable, many newborns can avoid severely disabling or fatal consequences to 

intervention if screening is conducted soon after delivery. Condition like, screening 

newborns from a blood spot for selected endocrine (e.g., hypothyroidism), 

metabolic (e.g., phenylketonuria), hematologic (e.g., sickle cell), and functional 

(e.g., hearing) disorders. Nutritional interventions, namely avoiding high protein 

foods in infancy, can prevent mental retardation in children with PKU. Treatment 

with a thyroid hormone, levo-thyroxine, can prevent mental retardation in children 

with congenital hypothyroidism.1–3 
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3.1.4 Planning a Screening Programme 

The programme should be effective in reducing mortality and morbidity 

based on evidence from high quality randomised controlled trials. It should also 

clinically, socially, and ethically acceptable to health providers and public, the 

benefit should outweight the physical and psychological harm. The cost should be 

economically balanced, not only the financial cost, but also emotional cost. 

Resources available (including staffing, facilities for testing, diagnosis and 

treatment) should be used effectively, all other options for managing the condition 

should not increase the cost-effective intervention available.1,2 

There should be a quality assurance standard for managing and monitoring 

the screening programme. The two types of quality assurance (QA), include internal 

QA and external QA. Internal QA is a continuous check of screening programme, 

conducted by staff employed, to ensure the programme is meeting and maintaining 

standard. External QA is a regular but infrequent review of screening programme, 

using external staff, to assess whether the programme is meeting standard. The 

quality of a surveillance system is measured in terms of seven dimensions, 

sensitivity, representativeness, timeliness, simplicity, flexibility, acceptability, and 

PPV.2,3 

 

3.2 Evaluation of Screening Programme 

Evaluating Health Services, Programs, and Systems for program evaluation 

should include, relatively inexpensive, easy availability, high accuracy, can alter 

the course (severity, mortality) of a disease, acceptable to target population, 

convenient for staff, results are quickly available. A screening programme are 

evaluated by the process of screening and the outcome of screening. The process 

measures of screening evaluate the activity of screening programme, whereas the 

outcome measures the impact of programme on the health of target population. The 

process measures include, validity of the screening test (sensitivity and specificity), 

reliability of screening test, yield of screening, cost and coverage. The outcome 

evaluation has four areas that needed to be address, the target outcomes to be 
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considered, the potensial bias in screening programme, the design of an evaluation 

study, and the negative consequences of screening.1–3 

 

3.2.1 Process Measures 

A screening test must be validated to differentiate correctly between those 

who have the disease and those who do not, if not, false-positive and false negative 

may occur. These are best examined with 2x2 table analysis for sensitivity, 

specificity, and predictive value of a screening test. Maintaining high standard of 

testing is crucial for a screening programme to reach it’s full potential.1–3 

 
Table 3.2 2x2 Table Analysis 

 Disease-positive Disease-negative Total 

Test positive 

Test negative 

Total 

A (true positive) 

C (false negative) 

A + C 

B (false positive) 

D (true negative) 

B + D 

A + B 

C + D 

A + B + C + D 
Source : Webb et all1 

  

Sensitivity measures the ability to detect people who are affected with the 

disease (percentage of people with the disease who test positive). Specificity 

measures the ability to identify those without the disease (persentage of people 

without disease who test negative). Combination of high sensitivity and high 

specificity is important for an accurate screening test.1,2 

 

Sensitivity (%) = 
True positives (A) 

X 100 
All with disease (A+C) 

   

Specificity (%) = 
True negatives (D) 

X 100 
All without disease (B+D) 

Figure 3.1 Sensitivity and Specificity Calculation Formula 
        Source : Webb et all1 

 

Unlike sensitivity and specificity, positive and negative predictive values 

depend on the prevalence of disease in the population being tested. It gives 

information how well the test performs in the population. Positive predictive value 

tells how likely the positive test results indicates the presence of disease (percentage 

of all people who test positive who actually have the disease). Negative predictive 



8 

value shows the percentage of all people who test negative who actually do not have 

the disease. Positive and negative predictive values reflects the accuracy of the test 

and disease prevalence in the population tested.1–3 

 

Positive predictive value (%) = 
True positives (A) 

X 100 
All positives (A+B) 

   

Negative predictive value (%) = 
True negatives (D) 

X 100 
All negatives (C+D) 

Figure 3.2 Positive and Negative Predictive Values Calculation Formula 
            Source : Webb et all1 

 

Yield is the number of persons screened to detect one case. It is based on the 

prevalence of disease in the population. Prevalence is an important consideration in 

a screening programme. An estimation prevalence of a disease is required before 

screening can be implemented. Screening tests may be used in a sample survey to 

estimate prevalence, but it is not an appropriate method for estimating prevalence.2 

Reliability measures variability of test results. A reliable test gives consistent 

results when repeated on the same person. The cause of these variation are subject 

and instrument. Biological parameters, for example intraocular pressure, are 

extremely variable. Repeated measurement on several occasions of the same 

parameter will give a more representative results. This can be problematic in 

screening, where there may only be one opportunity to do the test. The accuracy of 

a measurement by an instrument, for example optical scanning of nerve fiber layer 

for detecting glaucoma, depends in it’s power to detect relevant biological changes. 

A regular calibration of instruments used in screening is essential. Inter- and intra-

observer variation can be controlled by using standard controls, clear instruction 

and training, with frequent calibration. Common test statistics used for evaluating 

reliability are correlation coefficient, the intraclass correlation coefficient (ICC), 

the kappa statistic, and the coefficient of variation (CV).1–3
 

A screening programme must cover a great majority of a population to have it’s 

desired effect on the population at risk. Case detection rate will always be limited 

by the number of cases who do not attend the screeding procedure. Target 
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population must be properly informed about the nature and purpose of the screening 

test so they can understand the benefit from attending. Screening test should be 

acceptable. An unpleasant, painful or invasive test will hinder response. Access to 

the screening site is also important. It should be available within the community of 

target population, both traditional (in provider offices, clinics, health departments 

or hospitals) and nontraditional (schools, pharmacies, shopping malls, airports), 

preferably in the primary care setting. Feedback, explanation, and reassurance about 

the outcome of examination is important. It can give a positive experience for the 

individual and the words can spreads in the community.1–3 

 

3.2.2 Outcome Measures 

Sensible endpoints are needed to be set. A reduction in mortality is the most 

important outcome for fatal condition, such as cancer. For non fatal condition, 

reduction of serious morbidity, preserve function, and improvement in quality of 

life are also an essential target outcomes for a screening programme.1,2,5 

Some screening may not be able to be conducted anonymously or without bias. 

In any evaluation of the effects of screening, there are three major sources of bias, 

volunteer bias, lead-time bias, and length-time bias. Volunteer bias is caused by 

people who attend for screening are tend to be of higher socioeconomy status, more 

health-conscious, and more likely to comply with prescribed advice, therefore the 

better disease outcome may not be caused by early treatment following early 

diagnosis. A way to avoid this type of bias is to recruit a pool of volunteers, then 

assign them randomly to receive screening or no screening. Lead time is the period 

between when disease is detected by screening and when it become symptomatic. 

Lead-time bias may occur when there is an apparent increase in survival in screened 

population compaired with an unscreened one. Screening leads to early detection 

of disease, which leads to an apparent increase in survival or increase time free from 

morbidity because of earlier case detection.1–3 
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 Diagnosis 

 Onset age 45 ‘early’ age 48 ‘usual’ age 50 Death age 54 

Unscreened woman  O-------------------------------------Dx-------------------------+ 

Screened woman O-----------------Dx---------------------------------------------+ 

Figure 3.3 Example of lead-time bias in breast cancer screening using mammography1 
   Source : Webb et all1 

 

Length-time bias refers to over-representation of slowly progressing disease 

among cases detected by screening. Diseases progress at different rates in different 

individuals, the slower progressing cases are more likely to be detected by screening 

than aggressive cases. This give an erroneous or biased impression of benefit, and 

potentially lead to unnecessary treatment. Randomisation give an even balance of 

each type of case in screened and unscreened groups.1,2 

Secure long-term benefits of screening programme, whether or not it is justified 

and worthwhile, must be documented before it can be applied in widescale use. It 

needs to be evaluated for various threats to validity, and the best way to do it is by 

randomized trial. Individual or small communities are randomized to screening or 

no screening then followed for a period of time to assess their health, whether their 

survival or quality of life is enhanced in long term. Non randomised studies are 

much more prone to confounding, but sometimes they are the only source of 

evidence available.1–3 

Screening potential harms must be substantially less than the benefits before 

screening can proceed. Harm from screening programmes can be in a form of 

physical harm from complication, invasive test and/or treatment; psychological 

harm from anxiety, anger or depression from waiting, distress from invasive test or 

procedures; and financial harm from the costs of tests, medical appointments, and 

possible hospitalisation and treatment. Potential harm for those with positive test 

are different from those with negative test results. People with positive test results 

can receive complication from investigation, adverse effects of treatment, 

unnecessary treatment of persons with true-positive test results who have 

insignificant disease, adverse effects of labelling someone having a disease, anxiety 

over investigation and treatment, cost and inconvenience during investigation and 

treatment. Potential harm for those with negative test are anxiety from screening 

Lead-time 
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test and waiting for the results, false reassurance if the results turns out to be false 

negative and there is delayed presentation of symptomatic disease later, costs and 

inconvenience during screening test.1,2 

 

IV. Screening of Specific Issues in Ophthalmology 

Late diagnosis is the major reason for the irreversible vision impairment. 

Fortunately, community eye screening has become increasingly feasible and 

realible with advances in test performance and portability. Eye screening programs 

needs to not only be used for research and for practical disease prevention or 

treatment but also to find mechanisms that increase follow-up rates, improve 

compliance with preventive interventions, and provide people in need of eye care 

with affordable and sustainable access to medical resources. A feasible, cost-

effective screening and referral program is very important for the eye health care, 

prevention and treatment of blindness.5,6 

 

4.1 Diabetic Retinopathy 

Diabetic retinopathy (DR) is known to be the leading cause of blindness in 

the working-age population. Diabetic retinopathy community-based screening 

programme is being done worldwide. American academy of ophthalmology (AAO) 

recommend regular comprehensive examination by a specialist, the frequency 

depending on estimated level of risk.  There are 2 kinds of screening, opportunistic 

screening, which is sporadic and occurs when a test is offered by a doctor or health 

care professional or when the patient asks the doctor for the test, and systematic 

screening which consists of quality-assured predetermined screening processes that 

include the  active identification of those at risk, maintenance of a register of 

eligible subjects, and invitation to attend the screening programme.2,7,8 

Screening for DR has been performed using different methods. This 

includes direct ophthalmoscopy, dilated stereoscopic fundoscopy, fundus analogue 

photography and of digital photography with wide-angle imaging. The UK nasional 

screening committee recommended digital cameras as a national standards for 

screening retinopathy. Screening is only justified where adequate resources exist 
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for treatment of diabetic retinopathy. Identification of persons at risk of having 

retinopathy for prevention of sight loss is key for a succesful programme. This can 

be achieve by making a local diabetes register. The issue in screening of diabetes is 

coverage. Those at greater risk for sight loss are those with poor long-term 

control.2,7 

Screening test consist of a complete examination of fundus through dilated 

pupil by a person who is fully trained to recognize sight treatening changes. Seven 

stereo field retinal photography has been shown to be a gold standard for detecting 

disease.  At least two 45 fields, one centred on disk and the other on the macula, are 

required. In some studies, using non-mydriatic photos with three fields has been 

shown to be as sensitive and specific as standard seven field photographs. Criterial 

for referral can be at two different level; simple single-level requires larger measure 

of skill to judge sight threatening retinopathy; two-level is where the primary 

screener only need to determine whether retinopathy is present, then referred to 

secondary level where the severity of retinopathy is assessed. All maturity-onset 

patients should be screened at diagnosis and at regular intervals.2,7,8 

 

4.2 Primary Open-angle Glaucoma 

Vision loss caused by glaucoma is asymptomatic and irreversible, but can 

be prevented if glaucoma is detected early and treated properly. Given the poor 

awareness of the disease, population-based screening and subsequent treatment 

could be suggested as a method for improving case detection and minimising 

glaucoma-related blindness in the long run. Screening can identify glaucoma early, 

but the effectiveness of screening programs depends on compliance with follow-up 

care. Problems with glaucoma are the lack of a clear understanding of the nature 

history of disease, and the need for suitable screening test.2,6,9 

Some of the risk factors for chronic open angle glaucoma are increasing age, 

elevated intraocular pressure, thin central corneas, black african ethnic origin and 

family history of glaucoma. Mongoloid races are more prone to angle closure. None 

of these factors facilitates the identification of a population subgroup to be selected 

for screening. Three test are necessary for diagnosis of glaucoma, intraocular 
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pressure (IOP) measurement, optic disk examination, and visual field examination. 

All three test must be performed routinely, as a single screening test they performed 

poorly with a low sensitivity.2,10 

A raised IOP is the single most significant risk factor for glaucoma. In the 

assessment of elevated IOP, the clinician should keep in mind circadian variation 

in IOP. Peak IOP occurs in the early-morning hours, therefore, it is not seen in the 

routine clinical setting. Direct or indirect ophthalmoscopy using specialized 

photographic techniques can detect groove or defect in the nerve fibre layer. Visual 

function can be assessed from simple and subjective confrontation testing to fully 

automated and computerized full-threshold measurements with a wide range of 

stimuly. The process of identifying threshold of perception requires many 

repetitions, which not ideal for a screening tool, but supra-threshold techniques 

have been widely tested and shows promise. The principle of this strategy is to look 

only for marked focal reduction in retinal sensitivity to reduce the false-positive, 

but the price is some loss of sensitivity to the detection of early defects.2,10 

 

4.3 Screening Children 

Screening children for visual impairment has been implemented throughout 

the world, but there is no consistent national policy on the subject. Amblyopia case 

definitions are widely vary but nearly all depend on the presence of defective vision, 

which does not improve through correction of refractive errors. It rarely cause 

severe visual impaiment because it nearly always affects unilaterally, usually 

caused by strabismus or anisometropia. Although treatment for amblyopia is widely 

practised, there is only limited evidence of it’s efficacy. It is generally thought that 

the younger the age amblyopia is detected, the better the outcome of treatment. This 

leads to the concern of achieving the right balance of test validity and reliability and 

age at screening. The younger the age, the less valid visual acuity testing becomes. 

Identifiying a valid, reliable and readily applicable screening test is problematic in 

pre-school children.2 

In many countries, children get their vision examine regularly at school.  

School-based visual acuity screening  programme is both more effective and less 
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costly than other primary eye care models when it comes to delivering eye care to 

school-going children. School screening programmes have used trained school 

teachers to do the visual acuity testing. In some countries (for example certain asian 

countries), the prevalence of uncorrected refractive error is high, and the child may 

become disabled at school as a results of an uncorrected refractive error. This 

because the access to optometric expertise is limited. The UK NSC recommend all 

children between the ages of four and five, have their visual acuity tested by a 

trained individual (orthoptist or supervised by an ortoptist), with an additional red 

reflex testing in all neonates.2,11 

 

4.4 Screening Elderly 

Visual impairment is a common problem in elderly and is frequently 

unreported. It is often reversible and most frequently caused by cataract. Loss of 

sight cause deterioration in quality of life, loss of economic potential, and increased 

morbidity from falls. Many elderly do not seek help because they are not aware that 

quality of life can be greatly improved by surgery or simple refraction. For example, 

vision loss from cataract can be effectively restored with modern cataract surgery, 

which is considered among the most cost-effective interventions in health care, 

leading to substantially improved quality of life in most patients.2,3,12 

There are several factors that contributed to the lack of effectiveness of visual 

screening. Firstly, a screening alone do not lead to improvements in vision, 

improvements depend on the interventions to improve vision afterward. Secondly, 

individuals who were reported of having visual impairment in a screening 

programme may not feel the need for intervention, therefore they may not have 

acted on advice to seek further care. There are also barriers to obtaining help, like 

costs of further eye tests, glasess and other treatments, and an inability of 

ophthalmic services to meet demand (for example cataract extraction). Thirdly, In 

clinical practice, screening for visual impairment is usualy part of a broader 

screening package. Initial screening and outcome assessment using questions about 

vision have low sensitivity and, to lesser extent, a low specificity for detecting 

visual impairment when compaired to formal acuity testing. 2,12 
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V. Conclusion 

Screening are important strategies for prevention of diseases in communities 

and in populations receiving health care services. The success of screening can be 

achieve by improving knowledge of the natural history of the health problem and 

the ability to accurately detect the problem early that leads to early treatment to 

reduce the likelihood of the emergence of disease or morbidity and/or mortality 

from the disease in an individual. A feasible, cost-effective screening and referral 

program is very important for the eye health care, prevention and treatment of 

blindness. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



16 

Daftar Pustaka 

 

1.  Webb P, Bain C. Essential Epidemiology : An Introduction for Students and 

Health Professionals. second. United Kingdom: Cambridge University Press; 

2015. 323–373.  

2.  Gordon JJ,Darwin CM,Robert AW, Sheila KW. The Epidemiology of Eye 

Disease. Imperial College Press. 2012:147-165.  

3.  Oleske DM. Epidemiology and the Delivery of Health Care Services : 

Methods and Applications. third. Chicago, IL, USA: Springer 

Science+Business Media; 2009. 12–13, 39–45, 131–148.  

4.  Fedak K, Bernal A, Capshaw Z, Gross S. Applying the Bradford Hill criteria 

in the 21st century: How data integration has changed causal inference in 

molecular epidemiology. Emerg Themes Epidemiol. 2015;12.  

5.  American Academy of Ophthalmology. Basic and Clinical Science Course : 

Update on General Medicine. In American Academy of Ophthalmology; 

2016.196–7.  

6.  Zhao D, Guallar E, Bowie JV, Swenor B, Gajwani P, Kanwar N et al. 

Improving Follow-up and Reducing Barriers for Eye Screenings in 

Communities: The SToP Glaucoma Study. American Journal of 

Ophthalmology. 2018 Apr 1;188:19-28. Available from, DOI: 

10.1016/j.ajo.2018.01.008.  

7.  Gangwani R, Lian J, Mcghee S, Wong D, KW Li K. Diabetic retinopathy 

screening: Global and local perspective. Hong Kong Med J. 2016;22.  

8.  Ting D, Cheung CMG, Wong T-Y. Diabetic retinopathy: Global prevalence, 

major risk factors, screening practices and public health challenges: A review. 

Vol. 44. 2015. 260–277.  

9.  John D. Cost effectiveness analysis of community screening for glaucoma in 

India. 2011. 142–151.  

10.  American Academy of Ophthalmology. Basic and Clinical Science Course : 

Glaucoma. In American Academy of Ophthalmology; 2016. 23–4.  

11.  Mettla AL, Marmamula S. Children’s eye health programmes:  Successful 

strategies and challenges. Community Eye Health J. 2017;30:28–30.  

12.  Clarke EL, Evans JR, Smeeth L. Community Screening for Visual Impairment 

in Older People (review). In: Cochrane Database of Systematic Reviews. John 

Wiley & Sons, Ltd; 2018.  

 


