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Sustained control
of iodine deficiency
in Sri Lanka
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The Sri Lankan National Iodine Survey of schoolchildren (6–12 years) was carried
out by the Department of Nutrition of the Medical Research Institute in collaboration
with UNICEF and the World Food Program.
The first nationwide survey to study the
problem of iodine deficiency in Sri Lanka
was carried out among the rural population
by the Nutrition Department of the Medical
Research Institute (MRI) during the years
1947–49. Later, several studies were undertaken which indicated that the goiter belt
in Sri Lanka was confined to the southwestern region of the island, extending over
the whole of the Western, Sabaragamuwa,
Central and Southern provinces and part of
Uva province. These regions make up the
wet zone of the country, with a very high
annual rainfall of 100–200 inches. Over 70%
of the population reside in this zone. Studies
on the prevalence of goiter in the 1980s
reported overall goiter prevalence of 14.4%
(range 6.5% to 30.2%) in the age group
5–18 years.
National salt iodization program
As iodine deficiency disorders were a problem of public health significance, a decision was taken to implement a universal salt
iodization program in 1995. The relevant
legislation was adopted in 1995, which
required a minimum of 50 ppm iodine
in salt when measured at factory level,
and 25 ppm measured at consumer level.
Potassium iodate was designated the sole
source of iodine. The sale of non-iodized
salt for human consumption was banned to
ensure availability of iodized salt to all consumers. Monitoring of iodized salt is a role
of the Department of Health. Public Health
Inspectors (PHI) are trained to monitor the
quality of iodized salt at retail and household
levels using simple rapid test kits. Five laboratories across Sri Lanka carry out quantitative testing (titration method) of iodine
levels in salt.
After universal salt iodization had
been in place in Sri Lanka for several years,
a study was carried out by the MRI in
2000–2001 to assess the impact and effectiveness of the program. The median urinary
iodine concentration (mUIC) was above

the threshold of 100 μg/L in all provinces
except Uva, indicating adequate iodine
status. In contrast, the total goiter rate in
the North Central province was among the
highest in Sri Lanka. It is interesting to note
that the iodine status of 7 out of 9 provinces was satisfactory in spite of the fact that
the proportion of households consuming
salt with adequate levels of iodine was low.
In addition, there was wide variation in
the iodine content of the different samples
of salt available, both between and within
brands.
As a result, the Ministry of Health
revised the law in August 2005, to lower
the expected concentration of iodine in salt
at household to 15 ppm, and at production
level to not more than 30 ppm. The second
and third iodine surveys were conducted in
2005 and 2010. They reported that 91% and
68% of households, respectively, consumed
adequately iodized salt while maintaining the
median urinary iodine concentration at 154
μg/L in 2005 and 163 μg/L in 2010. Today
the salt iodization program has been successfully implemented for over 20 years. As per
the WHO/UNICEF/IGN recommendation
to assess the iodine status of the population
every five years, the MoH conducted a new
survey of iodine status in 2016.

Assessing goiter and iodine status
This was a school-based study of children
(SAC) aged 6–12 years. Multistage stratified cluster sampling was used according
to WHO guidelines. The sample size
(n=8,624) was calculated to provide both
national and sub-national (provincial) estimates of the prevalence of goiter. A subsample of children (n=5,000) provided a
urine sample for the assessment of urinary
iodine concentration.
The survey found that the total goiter
rate (TGR) had declined further to 1.8%,
indicating overall thyroid health amongst
school-age children. Likewise, no province
had a goiter prevalence above the WHO
cut-off of 5%.
The national median UIC was 233
μg/L, which is considered to be within the
optimal range (100–299 μg/L) (1). In all
provinces, the median urinary iodine levels
were above 100 μg/L, with the highest
median UIC in the Northern province (297
μg/L) and the lowest in Uva province (179
μg/L) (Table 1). Figure 1 shows the increasing median UIC in Sri Lankan provinces
between 2005 and 2016.

T A B L E 1 Median urinary iodine concentration (UIC) in Sri Lankan
school-age children in 2016.

Province*

Total no.
of samples

Median UIC
(µg/L)

25th–75th
percentiles (µg/L)

Western

591

233.1

166.7–313.3

Southern

608

201.3

121.5–289.9

Central

452

220.7

168.3–286.4

Northern

562

297.3

230.4–355.4

Eastern

564

233.8

159.5–323.5

North Western

596

229.4

155.9–318.6

North Central

575

278.0

186.3–327.2

Uva

501

178.8

126.5–259.1

Sabaragamuwa

551

217.5

148.7–305.0

Sri Lanka

5000

232.5

159.3–315.8
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Median urinary iodine concentration (μg/L) in schoolchildren by
province in 2005, 2010, and 2016.
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Estimating iodine content of salt
at household level
All children who participated in the goiter
assessment were asked to bring a sample of
salt from home for analysis of iodine concentration by the titration method. A total
of 5,516 samples of salt were analyzed.

by the producers of iodized salt. Overall,
78.5% of households were using adequately
iodized salt according to the global recommendations (>15 ppm). Figure 2 shows an
improvement in salt iodization levels over
the past 11 years, including reduction in the
proportion of salt iodized excessively.

T A B L E 2 Concentration of iodine in household salt (ppm) in
Sri Lanka in 2016.

Province

Total no. of
salt samples

Median iodine
concentration (ppm)

25th–75th
percentile (ppm)

Western

714

19.0

14.8–25.4

Southern

564

20.1

13.8–25.4

Central

579

26.5

21.2–32.8

Northern

484

22.2

18.0–26.5

Eastern

710

23.3

20.1–27.5

North Western

639

20.1

12.7–25.4

North Central

528

19.0

12.7–24.3

Uva

630

21.2

16.9–25.4

Sabaragamuwa

668

22.2

16.9–28.6

Sri Lanka

5516

21.2

15.9–26.5

As shown in Table 2, the median iodine
concentration was higher than the required
15 parts per million (ppm) in all provinces and there was little regional variance.
The lowest median levels were seen in the
Western and North Central province (19
ppm), and the highest in the Central province (26.5 ppm).
Nationally, 63.5% had iodine levels
within the prescribed range, i.e. 15–30 ppm,
and 15.0% of salt samples were iodized at
>30 ppm. However, 18.4% of salt samples
collected from households were inadequately
iodized and 15% were over-iodized suggesting a need for improved quality assurance

Although it is expected that household
iodized salt would be the most important
contributor of dietary iodine, it is notable
that children in households with noniodized or inadequately iodized salt still
had optimal iodine intakes. This could be
because the iodine concentration in the salt
brought to school on the day of the survey
may not reflect the salt normally consumed
in the household, or the children may be
receiving iodine from other sources, such as
intrinsic iodine in foods or processed foods
made with iodized salt. Taken together,
the findings of the survey indicate a wellfunctioning salt iodization program that is
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contributing to adequate iodine intakes in
school-age children in Sri Lanka.
Using iodized salt at home:
knowledge and practice
A questionnaire was sent to mothers of SAC
to find out what types of salt were used at
home, and how they were used and stored.
It was assumed that all salt samples available
at households were iodized thus avoiding
any bias. Majority (52.8%) of households
used both crystal and powdered salt, 23.9%
washed the salt prior to use, and 57.6%
stored the salt in a bottle as a liquid. It is a
common practice in Sri Lanka to keep salt
as a liquid in a bottle to be added to food
during cooking.
Estimating iodine content
in drinking water
A total of 652 water samples were collected
from the available sources of drinking water
in the locality of the school from varied
sources, such as taps, wells, tanks, tube wells
etc. The iodine levels in the water samples
were low overall: 20.5% did not have any
iodine, 20.2% had some iodine (5–14.9
ppm), and 37.4% had iodine levels above 30
ppm. The lowest median iodine levels were
observed in samples from Uva province
(5.4 μg/L) and the highest in samples from
the Northern province (53.4 μg/L). In the
latter, it is possible that iodine in drinking
water may have contributed to the slightly
higher urinary iodine levels.
Estimating iodine content
of salt at production level
There are about 280 salt producers licensed
by the MoH in Sri Lanka, 5 of which are
major producers who have a 70–80% share
of the salt market. Twenty salt producers
were visited: all the major producers, 7
medium-size, and 8 small producers.
Majority (80%) used wet mixture for iodization, and the remainder only repackaged
salt.
According to the Food Act, all salt
producers have to undergo periodic testing
to measure iodine concentration in their salt
under the labeling regulation. Among the producers, 50% used the titration method, 30%
used rapid test kits, and 20% performed no
iodization quality testing during production.
It was noted that all the test kits were past
their expiry date. In accordance with the
labeling regulation, all inspected salt bags displayed batch numbers and iodine levels in ppm.
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Iodine concentration in household salt
(ppm) in Sri Lanka 2005–2016.
FIGURE 2
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About 80% of iodized salt was packaged and
stored for some period of time in ‘bulk’. Of
this salt, 85% was not tested for iodine prior
to distribution.
Iodine content was assessed in 148
samples of crystal and powder salt, and the
results showed that 52.4% of the crystal salt
samples were under-iodized, and none were
over-iodized. An analysis of the salt samples
in powder form showed that 23.6% were
under-iodized, and 18.9% were over-iodized
(Table 3). These data further support the
need for improved quality assurance by salt
producers.
The visited salt producers suggested
a few areas where the iodization process
and policy could be improved: access to a
common local laboratory to test for iodine,
increasing the upper permitted level of
iodine in salt, provision of potassium iodate
at an affordable price and through reliable
suppliers, and tax concessions on iodization
equipment.

Program
recommendations
1. Facilitate and encourage salt producers to
improve iodization and
quality assurance practices in order to reduce
the amount of inadequately and excessively
iodized salt. Before the
next survey, results from
government monitoring
of salt producers should
be reviewed to ensure a
greater proportion of salt
is iodized according to
national standards (15–30
ppm).

2. In the next survey, assess the iodine status
of reproductive-age women and pregnant
women as these are important target
groups for iodine interventions, and the
iodine status of SAC is not necessarily
reflective of these population groups.
3. As SAC appear to be consuming iodine
from sources other than household
iodized salt, an assessment should be made
of the contribution of processed foods to
salt and iodine intake. This data can be
used to further fine-tune the program.
For example, if processed foods are contributing substantially to salt intake but
not all processed foods are being made
with iodized salt, this aspect of the current
salt iodization legislation should be more
strongly enforced.
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Future national surveys should also assess the iodine status of women, who are
particularly vulnerable to iodine deficiency.

T A B L E 3 Distribution of iodine levels in salt at production in 148
samples from 20 salt producers.

		

Proportion of salt samples (%)

Type of salt

Number of
samples

No iodine
(<5 ppm)

Inadequate
iodine
(5–14.9 ppm)

Adequate
Excess
Iodine
iodine
(15–30.0 ppm) (> 30 ppm)

Crystal
(1–10 mm)

42

4.8

47.6

47.6

0.0

Powder

106

0.0

23.6

57.5

18.9

Sri Lanka

148

1.4

30.4

54.7

13.3
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