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Cost analysis of eye camps and camp-based cataract surgery
G. V. S. MURTHY, P. SHARMA

ABSTRACT
Background. Although cataract accounts for half the

blindness in the world, the resources available are not
sufficient to meet the existing need for operations. The most
effective low cost cataract surgery is probably performed in
community camps.

Methods. We estimated the costs incurred in performing
cataract operations in makeshift comprehensive eye
care camps. Both the capital and recurrent inputs were
costed at current market rates.

Results. Rupees 1 508 600 (US$ 47 100) was spent on
conducting 17 camps during April 1992 to March 1993.
Recurrent inputs were responsible for 83% of the total
costs. Sixty per cent of the recurrent inputs were bome
by non-governmental organizations. The total capital
expenditure was borne by the mobile ophthalmic units.
Food and drugs for patients (40%), and staff salaries and
allowances (35%) were the major recurrent expenditure,
while 60% of the capital expenditure was accounted for
by vehicles. The unit cost of cataract surgery was Rs 772
(US$ 23).

Conclusions. We suggest that comprehensive eye
camps are cost-effective.
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INTRODUCTION
Surveys all over the world have demonstrated that 50% of
blindness is due to unoperafed cataracts.' The magnitude of
cataract-related blindness has been increasing rapidly in
India. Surveys by the Indian Council of Medical Research
(lCMR)2 in 1974 and the World Health Organization
(WHO) and National Programme for the Control of Blind-
ness (NPCBP in 1989 have documented that cataract as
a cause of blindness has increased from 55% to 81% over
the past two decades. It has also been shown that the ratio
between aphakia and mature or hypermature cataract is
0.93, indicating that less than 50% of the deserving patients
receive operation.' The resources available are not sufficient
to meet the existing need.

There was an estimated backlog of 22 million cataract
cases in the country in 1990 with an annual increase of
approximately 2 million.' To clear this backlog, nearly
2.7 million cataract operations will be needed every year,
while the current annual performance is 1.2 to 1.5 million."
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The present infrastructure cannot tackle this surgical load,
and eye camps are, therefore, a necessity. Nearly 60% of
cataract surgery at present is performed in makeshift camps
in schools, peripheral health centres and dharamshalas.?
Many of the camps are supported by non-governmental
organizations (NGOs).

However, no systematic costing of eye camp surgery has
been undertaken in spite of the fact that India.was the first
country to adopt this approach. Cost data are essential for
health planning and programme budgeting where informa-
tion on the total and unit cost of services can be used to assess
the financial requirements of introducing a programme as
well as its maintenance, expansion and evaluation." Cost
data also help to augment and improve the management of
health services." With increasing costs and inflationary
trends as well as a resource crunch, the question of what
services are to be provided and where, is receiving greater
scrutiny and, costing has become a major issue.!" We,
therefore, evaluated whether eye camp surgery was a cost-
effective strategy.

METHODS
Study setting
We examined the comprehensive eye care camps conducted
in 1992 and 1993 by the Dr Rajendra Prasad Centre for
Ophthalmic Sciences (RPC), All India Institute of Medical
Sciences, New Delhi in collaboration with different NGOs.
During this period, 17 camps were conducted in the districts
of Faridabad, Gurgaon, Sonepat and Rewari in Haryana;
Ghaziabad, Bulandshahr and Saharanpur in Uttar Pradesh;
and in Khanjawala and Vinod Nagar in Delhi. The average
distance of these camps was a 100 km from the RPC.

Each camp lasted ten days and was staffed by 4 medical,
7 paramedical and 4 non-medical personnel led by a faculty
member from the RPC. The camps were comprehensive in
nature and provided outpatient services, surgery, refraction,
eye health education, school screening, community surveys
and rehabilitation of the blind. A substantial proportion of
the work in camps related to screening and operations for
cataract.

Costing procedures adopted
Cost was defined as the value of resources used to produce
a quantifiable service.'! Resources were categorized under
two heads:

1. Recurrent costs: Resources that were consumed in
the course of the year and usually purchased at regular
intervals.

2. Capital costs: Resources that lasted longer than a year,
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Buildings, vehicles and equipment were the capital inputs
costed.

The method of cost apportioning differed in the two
categories, but for calculating any cost, the most recent year
for which cost data-was available were the units studied.
In both categories, the current or replacement costs were
considered and not the original purchase price.F This
is because costing of a service is meaningful only when
related to the present price situation.

The final output measured in the study was the average or
unit cost; a measure of the total cost of production associated
with each unit of output. This indicated the resource require-
ments for each unit of output and was calculated by dividing
total costs by the number of units of output.P The unit of
output in the present study was one operated cataract.

Household costs which indicate the costs incurred by
individuals and families for using the service facility were
not estimated.

Estimation of recurrent costs of RPC
Recurrent costs in eye camps were borne partly by the
RPC and partly by the NGOs. The costs borne by the RPC
included:

1. Staff salaries and allowances
2. Petrol, oil and lubricants (POL)
3. Maintenance cost of vehicles, laundry and equipment

All recurrent costs were calculated both in relation to total
costs and in relation to cataract surgery.

The estimates for different recurring expenses were
calculated as follows:

Staff saLariesand aLLowances. Pay bills were used to deter-
mine wages of personnel. The total salaries inclusive of
all benefits were considered. Since camps were held over
170 days during April 1992 to March 1993, staff salaries for
this period were used to cost eye camps and cataract services.
Similarly, daily allowances were calculated on the basis of
170 days, at the rates admissible in different salary slabs.

PetroL, oil, Lubricants and vehicle maintenance. There were
two vehicles, a heavy duty truck and a 16-seater minibus
which were used for the camps. Both vehicles were fuelled
by diesel and the distance covered during the year was noted
from the log books. The truck ran 3 km for every litre of
fuel consumed while the minibus ran 7 km per litre. The
maintenance charges were calculated by standard proce-
dures wherein 15% of the total expenditure on fuel was
estimated to be the usual maintenance charge. II

Other contingent expenses of the RPC. A sum of Rs 20 000
was spent on other contingent expenses during the year and
this was also accounted for. This included laundry, servicing,
maintenance and repair of equipment.

Estimation of recurrent costs of NGOs
The costs borne by the NGOs included:

1. Publicity
2. Food for patients and attendants
3. Rentals for site, furniture, electricity and water
4. Drugs for patients and aphakic spectacles

The recurrent costs incurred by the NGOs were ascertained
by their expense charts during the year. Money spent on
publicity, rentals, furniture, electricity, food, volunteer
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amenities, drugs, spectacles and labour costs incurred were
ascertained for the years 1992 and 1993.

CapitaL costs
For estimating the capital costs, all capital goods (furniture,
vehicles and equipment) used during the study period were
identified. The current (replacement) cost of each item was
ascertained from the store keeper. The working life or useful
life of each item was calculated by discussions with experts
and the turnover of the camp store.

As in other studies from India, a uniform discount rate of
10% was considered. 9 Equivalent annual costs (E) for capital
items were calculated by an amortification or annotization
procedure. I3 The life-span of an item (n) and the discount
rate (r) as well as the initial capital outlay (K) were estimated
to calculate E:

K
E E E

( )1 + ( )2 + ... + (1 )l+r l+r +rn

E
i.e.K=

Annuity factor or discount factor

(1 +r)-n is known as the annuity factor or discount factor, and
is obtainable from a table for a given life (n) and 'a specified
discount rate (r).

The capital expenditure was borne solely by the mobile
ophthalmic unit (MOU) while recurrent expenses were
shared by the MOU and the NGOs.

Equipment. All equipment with a life of more than one
year was part of the capital goods. 9,11 These were divided into
those with a life-span of 2,5 and 10 years. This categorization
was' based on discussions with experts, on the record of the
stock turnover and a consensus among the authors. Unit
costs were determined by market rates available with the
store keeper.

Furniture. All furniture available with the MOU of the
RPC was listed and costs were determined for each item
based on current market prices. A life-span of 10 years was
considered to be appropriate."

Vehicles. A 16-seater minibus and a heavy duty truck were
included in the cost analysis. Based on past experience, a life-
span of 10 years was determined for each vehicle and the
equivalent annual costs calculated.

For determining costs of cataract surgery, the admission of
patients for both pre and postoperative care was considered
to be 8 days. The cost of food for one patient and one
attendant (taken as one unit) were estimated at Rs 30 per
day. The cost of drugs and anaesthesia were estimated to be
Rs 105 per patient based on routine prescriptions used in
camps for cataract surgery, costed at current market prices.
Costs incurred by the NGOs with regard to publicity, rentals,
volunteer amenities and other contingent expenditure were
considered in toto as these expenses would have been
incurred even if only cataract work was undertaken in the
camps. Similarly the expense on the vehicle and staff was
considered for 170 days.

RESULTS
A total of 21120 patients were examined and 1937 cataract
operations performed. A sum of Rs 1 250884 (US$ 45720)
was spent on recurring expenditure in the year 1992 and 1993
(Table I). Sixty per cent of this expenditure was borne by the
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NGOs of which 24% constituted food arrangements. Staff
salaries and allowances made up 35% of recurrent expenses.

The total capital expenditure incurred for eye camps was
Rs 1422740 (US$ 43 100). The equivalent annual cost was
estimated at Rs 257750 (US$ 7800) (Table II). Sixty per cent
of capital expenditure related to vehicles, while 34% related
to equipment.

A total expense of Rs 1 508600 (US$ 47 100) was incurred
for eye camps in the year 1992 and 1993 (Table III). This
included the capital and recurrent inputs.

The cost of operating on one case of cataract in an eye
camp setting was estimated to be Rs 772 (US$ 23) of which
83% was recurrent expenditure while 17% was capital
expenditure. Fifty-nine per cent of overall recurrent
expenditure was borne by the NGOs.

In the entire year only 2 cases of endophthalmitis (0.02%)·
and 1case of expulsive haemorrhage (0.01 %) were reported.
These patients did not regain their vision. In 146 cases
(7.5%) vitreous loss was reported.

DISCUSSION
Costing of different aspects of health services has gained
prominence in recent years due to the burgeoning costs
of medical care and the resource crunch faced by most
governments. The basic principle of any costing exercise
is that all expenditure incurred is included in the final
costing. The other important aspect is that capital (in
the form of buildings, equipment and vehicles) has to be
maintained or else the service cannot continue." The present
study attempts to quantify all such activities and cost them
accordingly.

We estimated that the unit cost of cataract surgery at
peripheral eye camps was Rs 772 (US$ 23). Nb systematic
costing of cataract surgery either at hospital or eye camps has
ever been attempted before in this country. It was earlier
estimated that the cost at tertiary care centres was Rs 900 to
1000 per cataract extraction for general ward patients, while
at camps it was Rs 440 to 560.7 However, the method of
costing used then was not described. We found that the costs
per cataract operation in the camp were 1.2 to 1.5 times
higher than the earlier projection.

Studies on costing of health services show that a major

TABLEI. Recurrent costs borne during 1992-93 in rupees

Costhead Amount (%)

Mobile ophthalmic unit
Staffsalaries
Staffdailyallowance
Petrol, oilandlubricants
Vehiclemaintenance
Other contingencies(laundry,repairs, etc.)

Total
Non-governmental organizations

Foodarrangements
Drugs
Spectacles
Rentals,electricity,etc.
Publicity
Other contingencies

Total
Grand total

343684 (27)
rn 070 (8)
37400 (3)
5610(0.5)

20000(1.6)
503764 (40)

300 640 (24)
197295 (16)
28185 (2)

136000 (11)
51000 (4)
34000 (3)

747120 (60)

1250884
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TABLEII. Costing of capital expenditure for eye camps

Item Actualcost Life-span Annuity Equivalentannual
(Rs) (years) factor cost(Rs)

Equipment 34855 2 1.736 20078 (7.8)
116935 5 3.791 30845 (12.0)
228950 10 6.145 37258 (14.5)

Vehicles
Minibus 450000 10 6.145 73230 (60.0)
Truck 500000 10 6.145 81367
Furniture 92000 10 6.145 14972 (5.8)

Total 1422740 257750

Figures in parentheses are percentages

TABLEIII. Costs of eye camps and unit cataract costs in rupees

Item Annualcataract- Unitcostsof
relatedcosts cataract (%)

Capital cost of mobile ophthalmic unit
Equipment
Vehicles
Furniture

Total

88181
154597
14972

257750

45.52 (6)
79.81 (10)
7.73 (1.0)

133.06 (17)
Recurrent costs of mobile ophthalmic unit
Staffsalaries
Staffallowances
Dieselandvehiclemaintenance
Contingencies

Total

343684
97070
43010
20000

503764

177.43 (23)
50.11 (6)
22.20 (3)
10.33 (1)

260.08 (34)
Recurrent costs of non-governmental organizations
Drugs 197295
Spectacles 28 185
Rentals, electricity,civil 122400

overheads,etc.
Food
Publicity
Contingencies

Total
Grand total

101.86 (13)
14.55 (2)
63.19 (8)

155.21 (20)
26.33 (3)
17.55 (2)

378.69 (49)
771.83 (100)

300640
51000
34000

733520
1495034

bulk of expenditure is on salaries. These constitute 41% of
expenditure at the primary care levels in different areas.8.9.15.16
In the present study, 58% of the total expenditure borne by
the MOUs was spent on staff salaries and allowances. The
staff of the MOU was exclusively assigned to camp duties.
Thus the staff salaries disbursed in the entire year were
accounted for, making allowance for idle time as well.
However, since camps had only been held over 170 days, it
was thought that using staff salaries over 170 days would
provide a more realistic estimate.

In the present series only 0.01 % had expulsive haemorrhage
and 0.02% had endophthalmitis. These patients did not
regain useful vision. Previous reports have quoted a rate of
0.1 % to 0.2% for expulsive haemorrhage-? and 0.2% to
0.3% for endophthalmitis.P Thus, visual rehabilitation was
as good in the camp as it was elsewhere.

The incidence of vitreous loss was observed to be 7.5%.
Even with the best of microsurgical facilities, the reported
incidence has been 2% to 4% .19Vitreous loss may in the long
run jeopardize vision in some cases. However, the results are
good, if managed immediately.
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TABLEIV. Performance and staffing in 1992-93

Achievement Staffingofmobile
ophthalmic unit

n

Comprehensive eye camps 17
Patients examined 21120
Refractions done 10449
Cataracts 1937
Other surgeries 177
Schoolchildren screened 5516
Persons given eye 15160

health talks
Blind rehabilitated 198

Ophthalmic faculty 1
Senior resident 1
Junior resident 2
Nurse 1
Operation theatre attendant 1
Health educator 1
Rehabilitation assistant 1
Field supervisor 1
Optometrist 1
Laboratory technician 1
Driver 2
Cleaner 1
Cook 1
Student 1

It has been assumed that the entire cost is directed towards
cataract surgery, but in reality there are other camp activities
as well (Table IV). Since cataract surgery is the major
measurable outcome, the same expense would be incurrred,
even if the camps were exclusively directed towards the treat-
ment of patients with cataracts. It is also possible to calculate
the total surgical and non-surgical units which are called
community performance units (CPU) ,20 and the costing done
on that basis. In general, cataract surgical units contribute to
almost half of the total community performance (47% at
RPC in 1992 and 1993). Taking this into account, the cost
of each cataract operation may be half of what is being
projected.

The effectiveness of camp-based cataract surgery can be
gauged by evaluating the extent of visual rehabilitation. Thus
the proportion of the operated cases who failed to regain
useful-vision is a good parameter for evaluating the effective-
ness or outcome of camp surgery.

The success of the camp approach was brought out by the
high proportion of operated individuals who were visually
rehabilitated after surgery. Another important aspect relates
to the numbers operated in the camps. In the year under
review, camp operations accounted for 33% of total cataract
extractions performed at the RPC. This is in spite ofthe fact
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that camps were only held over an eight-month period. Thus
it is clear that comprehensive eye camps are a cost-effective
strategy to tackle the immense burden of cataract in this
country.
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