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Costing of a salt iodine monitoring laboratory in India
c. S. PANDAV, K. ANAND, M. G. KARMARKAR

ABSTRACT
Background. Iodine deficiency disorders (100) are

an important public health problem in India and can be pre-
vented by fortifying common salt with iodine. For the
iodation programme to be effective, it is necessary to
monitor the iodine content of salt. The National Iodine
Deficiency Disorders Control Programme recommends that
one salt iodine monitoring laboratory should be set up in
each district.
We calculated the cost of setting up such a laboratory in

the year 1993.
Methods. We estimated that approximately 6000

samples of salt would be sent annually by health workers to
the district laboratory as part of the routine report system.
We calculated the capital cost of the laboratory to include
land, buildings and equipment. The recurrent costs included
salaries, chemicals and reagents, and maintenance assum-
ing a uniform discount of 10%.
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Results. A total of Rs 81 550 would be needed for one
such laboratory annually, of which Rs 73500 (89%) would
be recurrent costs. This comes to Rs 13.60 per sample
tested or 5 paise per head per year in a district with an
average population of 1.7 million. If the building is already
available and the staff in position only need to be trained,
then Rs 16 040 per year (equipment, chemicals and operat-
ing costs) would be required. This comes to 1 paise per
head per year.

Conclusions. Setting up a salt iodine monitoring laboratory,
a vital component for the salt iodation programme, has
modest cost implications, especially if the building and staff
already exist. This is likely to be the case in most of the
districts.
Natl Med J India 1994;7:12-14

INTRODucnON
Iodine deficiency disorders (100) constitute a major public
health problem in almost all parts of India. It is estimated
that 150 million people are at risk for 100 of which 54 million
have goitre, 2.2 million are cretins and 6.6 million have
milder neurological deficits.' One of the proven methods for
preventing 100 is to supplement common salt with iodine.?
It is recommended that the supplementation process should
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result in the availability of 15 parts per million (ppm) of
iodine at the consumer level to provide a minimum daily
requirement of 150 J.Lg of iodine, assuming an average daily
per capita intake of 10 g of salt. 3

To have an effective salt iodation programme, it is impor-
tant to monitor the iodine content of salt at the production,
storage, sale and consumer levels. We recently found that the
iodine content of the salt sold in 16 selected districts of Uttar
Pradesh was very low. Of the 4000 salt sampl~s fested, 65%
had iodine levels of less than 15 ppm (unpubhstied observa-
tions), despite an official ban on the sale of uniodated salt
in these areas since 1986. It is necessary to have salt iodine
monitoring laboratories (SIML) set up at different places
in the country so as to monitor the iodine content of salt
regularly. We estimated the cost of establishing and running
one such laboratory.

METHODS
The aim of this study was to assess the equivalent annual
costs incurred on an SIML and not to provide a budgetary
estimate for the laboratory.

Plan
A district has about 40 to 50 primary health centres with
250 to 300 subcentres. We estimated that each subcentre
would send two samples, one each from a retailer and a
household (both randomly chosen by a pre-decided format),
along with a monthly report. On receipt ofthe samples at the
district headquarters they would be sent to the laboratory for
analysis. In a year about 6000 samples would need to be
analysed.

The laboratory would occupy one room approximately
40 m-, This would probably be available at the district
headquarters or may need to be constructed. The laboratory
technician would be able to analyse approximately 25 samples
in a day-a reasonable estimate based on our 30-year experi-
ence of this subject. The technician would maintain the
records and send the results of the analysis in pre-designed
printed forms once a month to the chief medical officer of the
district, the medical officer in charge of the primary health
centre, the salt commissioner and the salt iodation plant
manager.

Calculation of costs
The methodology used in this study for calculation of
equivalent annual costs (EAC) is similar to that used by
Drummond." EAC denotes the amount that would be
required to be spent every year for the period of life of the
commodity, which would be equal to its original cost. A
uniform discount rate of 10% was assumed.

Capital costs
Land. An area of 40 m? would be required for which the

costs, including development charges, would be Rs 10 000.
The opportunity cost of investment at 10% interest was taken
as the annual cost.

Building. Of the 40 m-, a total of 16 m? would be used to
house the building which would cost Rs 38400 at the rate of
Rs 2400 per m-. The life of the building was assumed to be
20 years and the EAC calculated accordingly.

Laboratory equipment. The necessary equipment is listed
in Table J.5 Market costs obtained from manufacturers were

TABLEI. List of equipment needed for measurement of iodine
content in salt and the cost in rupees

Laboratory balance
Gasbumer
Small weighing scale
Stop clock
Steel bowl
Wooden box
Glass bottle with stopper, 1000ml

250 ml (3)
Measuring cylinder with stopper
Conical flask with stopper, 100ml
10ml burette with stand
Others (pipettes, funnels, glass rods, etc.)

Total

2500
500
250
300
200
200
250
500
150
150
250
500

6000 approximately

TABLEII. Operating costs

Item Cost in rupees (%)

Salaries
Laboratory technician
Laboratory attendant

Chemicals for 6000 samples
Maintenance and despatch of reports
Collection and despatch of samples
Maintenance of building

Total

60 000(82)
36000
24000

7000(9.5)
500 (0.7)

1000(1.4)
5000(6.8)

73500

Equivalent annual capital cost
Total annual cost

8050

81550

used. The life-span for each equipment was estimated by
consensus among experts who have been working in this
field.

Training of staff. The cost of initial training was estimated
at Rs 3000 per laboratory technician (inclusive of travel and
per diem expenses). The training would be held in batches so
that the overhead costs could be distributed.

Operating costs
Personnel. A laboratory technician and a laboratory atten-

dant would be required. Their salaries are shown in Table II
and represent the amount generally paid to the laboratory
staff in the government sector and are inclusive of all
allowances.

Chemicals and reagents. The chemicals and reagents
required for such a laboratory have been described by
Karmarkar et at. 5 The costs have been estimated for 6000
samples in a year.

Collection and despatch of samples. This would be done by
the health workers as a part of their job so no separate costs
have been included. As the salt can be transported in
polythene packs and the channel of transport is the same as
for monthly reports, the cost for transport was also omitted.
Only the costs of the forms and the polythene packs have
been included and were estimated to be Rs 1000 per year.

Maintenance and despatch of reports. The results of
analysis of the salt samples would be sent every month to the
four places mentioned earlier. This comes to about 60 to 70
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TABLEIII. Capital costs

Item Total cost Life in years Equivalent
annual cost (%)

Land
Building
Laboratory
Equipment
Training

Total

10000
38400

4500

1500

3000

57400

(10% opportunity cost)
20

5
2
10

1000 (12.4)

4510 (56.0)

1187 (14.8)
864 (10.7)

488 (6.1)

8049 (100)

TABLEIV. Cost in rupees of a salt iodine monitoring laboratory
under different conditions

No infrastructure
available

Building
available but

no staff

Both building
and staff
available

Total cost
Cost per sample
Cost per person'

81550
13.60

0.05

76040

12.70
0.04

16040

2.70
0.01

• Average population of a district is assumed to be 1.7 million

letters in a year. This correspondence can be handled by the
laboratory staff themselves and secretarial assistance would
not be necessary. The total estimated cost of these was Rs 500
per year.

Maintenance of building. This covers the costs of water,
electricity, telephone and other building maintenance
charges (whitewashing and plumbing). This has been estimated
to be Rs 500 annually.

RESULTS
The capital cost which would be incurred on an SIML and its
EAC are listed in Table III. A total of Rs 57400 would be
incurred (Rs 8050 annually). The bulk of the expenditure
would be on building and land.

The total operating cost of an SIML would be Rs 73 500.
Of this, a sum of Rs 60000 (82%) would be spent on the
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salaries of the staff. The total costs incurred annually on an
SIML would be Rs 81550, i.e. Rs 13.60 per sample tested
(Table II). Assuming the average population of a district to
be 1.7 million, this comes to 5 paise per year. If only one
room is available and staff has to be recruited and trained,
the cost per sample would be Rs 12.70 and the per capita cost
worked out to be 4 paise annually. If the building and staff
are available then the incremental cost incurred would be
Rs 16040 and the cost per sample analysed would be Rs 2.70
or 1 paise per person per year (Table IV).

If a budgetary allocation for an SIML has to be made, in
the first year, it would entail allocating Rs 57400 (capital
cost). Once the laboratory became functional, an annual
allocation of Rs 73500 would have to be made.

DISCUSSION
This study was done to estimate the annual cost which would
be incurred on an SIML in India in the year 1993. The
National Iodine Deficiency Disorders Control Programme
recommends that one such laboratory should be made func-
tional in each district.

Establishing an SIML in each district will not impose a
financial burden on the state considering the burden of IDD
in the community and the availability of a proven and easy
method of prevention.

We propose that this activity should take place under the
National Child Survival and Safe Motherhood Programme.
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