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1. Introduction: 

In order to know the potential for an eye hospital we need to estimate the magnitude of blindness in the service area population. This tool will help to calculate annual incidence of cataract blindness and the cataract surgery market for the given service area population.
We will use three concepts to estimate the “market” for cataract surgery for a given service population. The estimates for the cataract market pertain to cataract causing blindness, which we have defined as visual acuity worse than 20/200 or 6/60 in the better eye (estimates using a 3/60 or 20/400 cutoff can also be used).
1) We need an estimate of the prevalence of cataract causing blindness- prevalence is the number of persons blind with cataract at a given time and place. Prevalence is usually estimated using different survey methodologies. Population based studies have been performed worldwide for different populations and prevalence for most eye diseases are available for a region or country.  Data from previous surveys in your region can be used to arrive at very reasonable approximations of prevalence in your service area. 

We utilize the prevalence estimates to determine the workload for an eye care programme. Workload needs to be determined as a measure of eyes rather than persons because resources will be used for operating each eye. For e.g, 1 bilaterally blind person may require utilization of resources for two cataract surgeries- one for each eye. 
The prevalence tells us the burden of the problem that currently exists in the population- it tells us the number of people blind with cataract at this point of time in this service population.

2) Cataract blindness burden: In any given service population there may also be people who have had cataract surgery in the past. Cataract operated persons do not usually get included in the estimates of prevalence because they do not currently have cataract (especially if they have been operated in both eyes, or if the fellow un-operated eye does not have cataract causing blindness). However, they have had cataract in the past (assuming that everyone who got operated for cataract actually had a cataract that caused blindness) and need to be considered to determine the actual number of persons who were blind with cataract at any given time in the past. Thus, the cataract blindness burden will include people who currently have cataract and people who have had cataract surgery in the past. In simple terms, cataract blindness burden=prevalence of cataract (in eyes) + number of cataract operated eyes
3) Incidence: Incidence is the number of new cases of cataract that occur in a given period in this population and is estimated as 20% of the cataract blindness burden.
2. Instructions:

In order to use the Tool you will have to input data only on the yellow color shaded area. The other areas are protected areas, which contains formula.
3. Procedure:

PART I: The first step is to apply the overall statistics of blindness to the hospital service area population to arrive at the number of persons blind and their distribution across different age groups

	PART I
	Estimation of Backlog - Number of Persons:
	
	

	Step 1
	Population
	1,000,000
	Persons

	Step 2
	Prevalence of blindness total population
	10,000
	Persons

	Step 3
	Prevalence of blindness aged >=50 years (90% of the Blind)
	9,000
	Persons

	Step 4
	Prevalence of blindness in age 16 - 50 years (8% of the blind)
	800
	Persons

	Step 5
	Prevalence of blindness in age < 15 years (2% of the blind)
	200
	Persons


Note: Remember: All the above calculations give you the number of persons blind.

Step 1. Input the service area population of your eye hospital. In the template, as an example, we have chosen a one million (1,000,000) population base for the service area population to be covered.
Step 2. This estimates the number of persons blind (all ages) in the total population. In the template the prevalence of blindness in the service area population is taken as 1%. (You will need to input the prevalence rate prevailing in your country/region. Please refer www.aravind.org/tools/prevelance.htm to know the prevalence of your country/region). Thus 1% of the total population (number in step 1) gives the number in step 2. REMEMBER-THIS IS THE PREVALENCE OF BLINDNESS ACROSS ALL AGES.

Step 3. This estimates the prevalence of blindness among those aged ≥50 years. In the template it is assumed that about 90% of all blind persons are aged ≥50 years. (Please modify based on your place). So, if we take 90% of the number in step 2 (total blind persons), we get the number in step 3.

Step 4. This estimates the number of persons blind in the age group between 16 to 50 years. In the template it is assumed as 8% of the total blindness. (Please modify based on your place). Hence, 8% of the number in step 2 (total blind persons) gives the number of persons blind who are in the age group 16 to 50 years.

Step 5. This estimates the number of persons blind in the age group <15 years. In the template it is assumed as 2% of the total blindness. (Please modify this based on your place). Hence, 2% of the number in step 2 (total blind persons) gives the number of persons blind who are in the age group <15 years

Note: Estimate inputs for steps 3 to 5 may differ for different populations. Please refer any survey reports from your region for these inputs or refer www.aravind.org/tools/prevelance.htm to know the prevalence of your country/region. 
PART II. The important thing here is to remember that each person has two eyes. The number of eyes gives the actual workload in terms of eyes to be operated or treated. This is important information for planning purposes.

	PART II
	Estimation of Backlog - Number of Eyes:
	
	

	Step 6
	Number of bilateral blind eyes in the ≥ 50 age group
	18,000
	Eyes

	Step 7
	Number of unilateral blind persons (eyes) est. at 1.5 times the blind (age>50 years)
	13,500
	Eyes

	Step 8
	Estimate of Blind eyes in the above 50 years age group 
	31,500
	Eyes

	Step 9
	Estimate of Blind Eyes in the 16-50 age group
	2,800
	Eyes

	Step 10
	Estimate of Blind Eyes in the below 15 age group 
	700
	Eyes


Step 6. This estimates the number of eyes of bilateral blind persons in the ≥50 age group. This is obtained by multiplying the number of persons in the ≥ 50 age group by 2.

Step 7. Although the definition of blindness by WHO takes into account only bilateral blind persons; there are persons who maybe blind only in one eye. Such persons, though sighted by definition, also require treatment-it is not feasible or necessary to wait till they become blind in both eyes before offering treatment. Thus, the program must also take into account people who are blind only in one eye also. From, previous surveys carried out by us in India, we estimate that the number of persons blind only in one eye is approximately 1.5 times the number of bilateral blind persons. Thus, we estimate the number of unilateral blind persons (eyes) to be 1.5 times 18,000 in the ≥ 50 age group. (Please modify this based on your place).
Step 8 This estimates the total number of blind eyes in the population aged ≥ 50 years. This is obtained by adding step 6 and step 7. This is the same as multiplying the number of persons blind aged ≥ 50 years by 3.5 (multiplying by 2 for bilateral blindness and by 1.5 for unilateral blindness).

Step 9. The same logic applies to persons aged 16-50 years. Taking bilateral blind and unilateral blind into account, the total number of blind eyes will be 3.5 X number of blind persons aged 16-50 years.

Step 10. The same logic applies to persons aged < 15 years. Taking bilateral blind and unilateral blind into account, the total number of blind eyes will be 3.5 X number of blind persons aged < 15 years.

The information to note here is that as an approximate measure, we can calculate the number of blind eyes to be 3.5 times the number of bilateral blind persons - (this will include the bilateral blind eyes and the unilateral blind eyes)

PART III. The above calculations give you the existing number of blind persons and blind eyes in the population (prevalence). Now we need to calculate the cataract blind eyes (Backlog).
	PART III
	Estimation of Cataract Blind Eyes (Backlog)
	
	

	Step 11
	Estimate of Cataract Blind eyes in the ≥ 50 years age group
	18,900
	Eyes

	Step 12
	Estimate of Cataract Blind Eyes in the 16-50 age group
	420
	Eyes

	Step 13
	Estimate of Cataract Blind Eyes in the ≤ 15 years age group
	70
	Eyes

	Step 14
	Total existing Cataract Blind Eyes
	19,390
	Eyes


Step 11. This estimates the cataract blind eyes in the above 50 years age group. In the template it is assumed that about 60% of all blind eyes of persons aged ≥50 years are blind due to cataract. (Please modify based on your place). So, if we take 60% of the number in step 8 (total blind eye above 50 age group), we get the number in step 11.

Step 12. This estimates the cataract blind eyes in the age group between 16 to 50 years. In the template it is assumed as 15% of all the blind eyes aged between 16 to 50 years are blind due to cataract. (Please modify based on your place). Hence, 15% of the number in step 9 (total blind eye between 16 to 50 age group) gives the number of cataract blind eyes in the age group 16 to 50 years.

Step 13. This estimates the cataract blind eyes in the age group <15 years. In the template it is assumed as 10% of all the blind eyes aged < 15 years are blind due to cataract. (Please modify this based on your place). Hence, 10% of the number in step 10 (total blind eyes in < 15 age group) gives the number of cataract blind eyes in the age group <15 years

Step 14. This is the total existing cataract blind eyes in the service area population. It is attained by adding step 11 to step 13.
PART IV. The above calculations give you the existing number of blind persons, blind eyes and cataract blind eyes in the population (prevalence). However, each year, some more people and eyes will go blind. The number of new people and eyes going blind is the incidence. While calculating the workload/potential for an eye hospital, we also need to know the number of new cases that get added each year as the services being planned should at least match this number.  Since incidence figures are not easily obtained, we will need to estimate this with available data. The incidence is estimated as 20% of the total Cataract Blindness Burden. Thus, we have three concepts here - Incidence, Prevalence and Cataract Blindness burden.  

We now need to calculate the incidence. This is estimated as 20% of the cataract blindness burden. So, we need to estimate the cataract blindness burden first. Let us calculate the cataract burden for the service area population
	PART IV
	Estimation of Cataract Burden = Number of eyes (operated + Backlog)
	
	

	Step 15
	Cataract Surgical Coverage
	60%
	

	
	Total existing Cataract Blind Eyes - same as Step 14 (Represents unoperated eyes)
	19,390
	Eyes

	Step 16
	Number of eyes operated for cataract  (using the surgical coverage)
	29,085
	Eyes

	Step 17
	Total Eyes affected by Cataract (Cataract Burden)
	48,475
	Eyes


Step 15. In the template the cataract surgical coverage is taken as 60% (Please modify based on your place). This indicates that the unoperated eye represents 40%. In the absence of surgical coverage data, the following estimates can be used since we can expect a direct correlation between the prevalence of blindness and cataract surgical coverage since cataract is the leading cause of blindness.
	Prevalence
	Estimated surgical coverage

	Less than 1%
	75%

	1% to 1.5%
	60%

	> 1.5%
	50%


Step 16. Cataract burden got treated = 29,085. [(Number of cataract backlog / (1-coverage%) * coverage%) = operated cataract]

Step 17. Total cataract burden = Eyes blind due to cataract + cataract operated eyes. Thus the Total cataract burden = 19,390 + 29,085 = 48,475 eyes

PART V We have now seen the prevalence and burden. Why do we want to know the burden? The burden is important to calculate the number of new cases added each year. A rough estimate for the incidence in eye care will be that 20% of the burden is added each year as new cases (incidence). 

	PART V
	Estimation of the annual incidence of number of eyes going blind due to cataract and the unmet need
	
	

	Step 18
	Estimated number of years of accumulation of eyes affected by cataract
	5
	years

	Step 19
	Estimated Annual incidence of cataract (Target CSR)
	9,695
	Eyes

	Step 20
	Current number of surgeries done by all providers
	5000
	Eyes

	Step 21
	Unmet need (potential demand)
	4,695
	Eyes


The cataract incidence & unmet need can be calculated as below
Step 18. We assume that all those eyes affected by cataract (both operated & un-operated) happened over this many years. 
Step 19. In order to arrive at the annual incidence of cataract. The total eyes affected by cataract are dived by the estimated no. of years of the disease burden. This figure is the annual incidence and Target CSR for that service area
Step 20. This is the estimate no. of cataract surgery currently done in a year in the service area. (Please modify based on your place)
Step 21. This is the additional workload that has to be planned in a year to achieve the target CSR in the service area population.
We should plan the service delivery to match the incidence, and that is why we estimate the workload primarily based on incidence.
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Prevalence will decrease in three ways: 

1) Treatment of persons and

2) Reducing the number of new cases added (incidence) through appropriate preventive measures.

3) Death of persons   

From the diagram above, we can see that if the number treated equals the incidence, then the prevalence will gradually decrease, as a certain number will reduce due to death.  Thus, when we plan a program our basic objective will be to plan service delivery such that it at least matches the incidence. An ideal plan would be to also plan to reduce the backlog over a period 5 to 10 years by providing services more than the incidence level. The excess capacity will be used in the future as people start demanding early intervention and as the need increases due to aging of the population. If we achieve this, the prevalence will decrease more rapidly. Thus, if we wish to reduce the prevalence faster and we have the resources to achieve this, then we can plan for service delivery to address all of the incidence + part of the prevalence.




































Death

















PAGE  
1


_1078913517

