Part Il : lodine content of salt samples from households and retails shops

The iodine content of salt samples collected from households and retail shops is described
in this section.

As already stated, of the 1200 children surveyed from 30 clusters, a total of 333 household

salt samples brought by the school children were randomly collected for quantitative iodine
estimation.

The results of iodine content of salt in household samples is given in Table 5.5..

All the 333 salt samples analysed had iodine. Thus, the entire population of Bhutan has
access to iodised salt.

A total of 273 (82%) household salt samples contained adequate iodine (>15 ppm), the
recommended iodine level at the household level. The remaining 60 salt samples (18%) had

inadequate iodine. Fig.10. shows the distribution of iodine content of salt in household
samples.

Table 5.5 : lodine content of salt in household samples

lodine content of salt (ppm) Frequency
0 - 0 (0.0%)
{Nil iodine)
1-14.9 60 (18.0%)
(Inadequate iodine)
> 15 273 (82.0%)
Total 333 (100.0%)
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Fig.10. lodine content of salt in houscholds samples




Within the selected clusters, 137 salt samples were collected from retail shops for
quantitative iodine estimation. The results are given in Table 5.6. The distribution of iodine
content of salt samples coilected from retail shops was similar to that observed in household
sait samples. All salt samples analysed had iodine; 83.9 per cent salt samples contained
iodine

(> 15 ppm) and the remaining salt samples (16.1%), had inadequate iodine. However, 73.7
per cent of salt samples had iodine levels > 25 ppm, the recommended iodine levels at the
retail shops. Fig.11. shows distribution of iodine content of salt in retail shop samples.

Table 5.6 : lodine content of salt in retail shop samples

lodine content of salt (ppm) Frequency
0 (Nil iodine) 0 (0.0%)

1-14.9 (Inadequate iodine) 22 {(16.1%)

15 - 24.9 (Inadequate iodine) 14 (10.2%)

> 25 (Adequate ioding) 101 (73.7%)
Total 137 (100%)

Comparing the iodine content of salt at household and retail level, it is evident that there is
NO loss of iodine between retail and household level, indicating good storage practices at
household level.{This was also corroborated in the KAPB survey of stakeholders)

At the retail shops, the recommended level of iodine is > 25 ppm. This level was found only
in 73.7 per cent of samples analysed. One third of the retailers had informed that salt
procured from BSE, Phuntsholing (37.5 kg bag), had a lot of moisture (possibly due to poor
quality of salt & poor packaging material - salt being hygroscopic, in humid conditions, it

absorbs moisture), in it. This may have contributed to the loss of iodine at the retail level. -

In addition, the other possible reasons for inadequate iodine at retail level may be attributed
once again to breakdown in the monitoring of iodised salt at the production level (SIP) in
Phuntsholing, or the loss during transportation.
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In the present study for tracking the biological progress towards sustainable elimination of
IDD in Bhutan, three indicators were used. They were :

Outcome indicators : 1) total goitre rates (clinical)
2) urinary iodine (biochemical)

Process indicator 3} iodine content of salt by titrimetric method.

These three indicators assess different aspects of the biological progress towards elimination
of IDD. For example, total goitre rates show long term effect of bio-availability of iodine.
Urinary iodine excretion pattern reflects body iodine stores and existing level of iodine intake.
The iodine content of salt indicates present level of iodine in salt, but gives no information
about the variations occurring in the past. To understand the impact of IDDCP in a
population, the results of these indicators should be viewed in totality.

The results of the present study show that the total goitre rate was 14 per cent which
indicates mild iodine deficiency, as per the recommended criteria of WHO / UNICEF /ICCIDD.

The median urinary iodine excretion was 230 wpg/l indicating NO iodine deficiency. It is
important to note here that frequency distribution curves are necessary for full interpretation
of urinary iodine data. The distribution of urinary iodine levels was as follows : 3 per cent
children had less than or equal to 20 wg/l; 9.9. per cent between 21 and 50 pg/l and 11.1
per cent between 51 and 100 pg/l. Thus, 24 per cent of the urine samples analysed showed

values less than 100 pg/l. The urinary iodine levels of > 100 ug/l, is the accepted cut-off
point that indicates adequate iodine intake.

All the salt samples from household and retailers contained iodine. However, adequate levels
of iodine were observed in 82 per cent of salt samples from households {> 15 PPM) and 74
per cent salt samples collected from retailers { > 25 PPM).

The observed TGR and UIE pattern could be explained on the basis of findings of process
indicator, i.e. iodine content of salt. A total of 18 per cent of the salt samples analysed from
households had iodine content less than 15 PPM, the desired level of iodine in salt. About
9 per cent of the salt samples showed high values of iodine (above 70 PPM) and an equal
number showed low values (5 to 10 PPM), indicating non-uniformity of iodine levels in the
salt available at the community level. Thus, at the community level, a significant proportion
of the salt available had inadequate as well as non-uniform iodine levels.

As described in the section on, "Monitoring of salt iodisation in Bhutan", a visit to SIP at
Phuntsholing showed that since 1994, there is a breakdown in monitoring of iodine content
of salt at the production level. In fact, the laboratory located at SIP has been shifted away
from SIP and records of analysis were inadequate and incomplete. In addition, the crusher

51



was also not functioning. As mentioned above, all these factors together resulted in having
salt with inadequate and non-uniform iodine content. In addition, there is also breakdown in
a monitoring of iodised salt at the community level. The total number of salt samples
analysed per district are less than the recommended targets; (this finding is corroborated in
the present study where only 25 per cent of the retailers responded that a salt sample was
collected from their premises for monitoring by health authorities in the previous six months),

the reports sent are incomplete and irregular, no feed back is given to the district
administration or BSE for necessary corrective action.

Since 1994, there has also been a consistent breakdown in the procurement of common salt
by BSE, Phuntsholing resulting in retailers buying salt from across the border directly, there
by having no control over iodine content of salt.

As a result of these developments, in the present study only 82 per cent of salt samples at
household level had adequate iodine as compared to 85 per cent to 86.5 per cent of salt
samples in the 1991-92 study. The low levels of iodine in salt at household level in the
present study could also explain the observation that 24 per cent of school children had
urinary iodine excretion less than 100 pg/f as compared to only 13 per cent to 16 per cent
in 1991-92 study. From the reported TGR in 1991-92 study i.e. 18.4 per cent (northern
Bhutan), and 32.5 per cent (southern Bhutan), the TGR in the present study had declined to
14 per cent . It is pertinent to point out the results of the first pilot study on effectiveness
of saltiodisation in Kangra Valley,{Himachal Pradesh, India) that was implemented from 1957
1o 1972, With adequate iodine levels in the salt, TGR in this study showed a reduction by
50 per cent every five years. As referred above, the initial TGR in Bhutan in 1983 was 64.5
per cent. It showed approximately 50 per cent reduction in 1991-1992 study, after 6 years
of continuous and adequate iodised salt supply. However, though the present study in 1996,
showed a trend in decline, the expected 50 per cent reduction was not observed. It would
have been achieved if the population had continued to receive adequate amounts of iodine
during the period 1991-92 to 1996.

Itis, therefore, essential to take immediate steps to ensure timely and adequate procurement
of salt by BSE, Phuntsholing and ensure proper iodisation (including a functional crusher),
with strict quality control measures at SIP to reverse the present trend. This is the mainstay

cf ensuring progress towards sustainable elimination of IDD by and beyond the year 2000
AD.
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Part IV : Knowlédge, Attitude, Practice and Behaviour (KAPB) of
retail shop owners/ managers

In this part, the Knowledge, Attitude, Practice and Behaviour (KAPB) of retail shop owners/
managers with respect to IDD and iodised salt are described. The retail shopkeepers are a
vital link in ensuring that a good quality product, i.e., iodised salt is procured from
wholesalers or BSE, Phuntsholing; that it is stored properly and sold 10 consumers.

A total of 130 retail shop owners/managers were interviewed.

The sources of salt procurement for retail sale are given in Table 5.7.

Table 5.7 : Salt procurement for retail sale

Source Frequency
{(n=130)
From another shop in the same 28
town/village (21.5%)
From another shop in nearby town /whole salers 53
at district headquarters {40.8%)
From a shop in India 17
(13.1%)
From BSE, Phuntsholing 32
(24.6%)

Approximately one fourth (24.6%) of the retailers were procuring salt from BSE at
Phuntsholing. However, a majority (62.3%) preferred to purchase the salt either from the
nearest source in the same or neighboring .town. Interestingly, 13 per cent retailers were

procuring their salt supplies from India. Most of these retail shops were located along the
Indian border. '
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The approximate distance the retailers had to travel to purchase salt is given in Table 5.8,
Even though most of the retailers preferred to buy the salt from the nearest source, 68.4 per
cent had to travel over 50 kms for procuring it.

Table 5.8 : Approximate distance travelled for salt procurement

Kilometers Frequency
(n=57)

< 20 9 (15.8%)

20 - 50 9 (15.8%)

51 - 150 18 (31.6%)

> 151 21 (36.8%)

The frequency of salt procurement from the source is given in Table 5.9. Two thirds of the
retail shop owners replenished their salt stores at least once a month. Less than 10 per cent

stored salt in their shops for more than 6 months.

Table 5.9 : Frequency of salt procurement from source

Frequency of salt procurement Frequency T
(n=129)
Once a month 83 (64.3%)
Once in 2-3 months ' 34 (26.4%)
Once in 6 months or less ‘ 12 (9.3%)
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The type of packaging for salt at retail shops is given in Table 5.10. In 69 per cent retail
shops, HDPE or jute bags (37.5 kg capacity) were available. The salt contained in these bags
was iodised in Phuntsholing salt iodisation plant. As a result of poor packaging material and
humid condition, at several places water was almost flowing out of the salt bags. Therefore,
34 per cent retailers had repacked this salt into 0.5 kg and 1.0 kg small plastic packets.
However, there were 27.9 per cent retailers who were selling only pre-packed small plastic
packets. The salt in these packets was of Indian origin.

Table 5.10 : Type of packaging for salt at retail shops

Typé of packaging Frequency

(n=129)
only HDPE Bags 41 (31.8%)
only Jute Bags 4 (3.1%)
oniy Plastic Packets (small) 36 (27.3%)
HDPE Bags & Plastic Packets (small) 44 (34.1%)
Others (plastic bag, big plastic container) 4 {3.1%)

Labelling of packets available at retail shops

A total 73 (85.9%) out of 85 HDPE bags were labelled and 27 (33.79%) out of 80 plastic
packets {small) were labelled. The majority of non-labelled small packets were those that
were repacked by the retailers.

The price of salt per kg is given in Table 5.11. More than three fourth of the retailers (76 %)
were selling packeted and loose salt at the rate of Nu 3 to 6 per kg.

Table 5.11 : Price of salt

Price / Kg (Nu) Frequency
(n=129)

<3 22 (17.1%)

> 3 and < 6.00 98 (76.0%)
26 9 (6.9%)
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