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Executive Summary

Iodine deficiency disorders (IDD) have long been a major public health problem in
Bhutan. A nationwide study in 1983 reported a mean goitre prevalence of 64.5 per
cent; a high prevalence of cretinism and low urinary iodine concentration in the
majority of the population.

Based upon the findings of the 1983 study, the Royal Government of Bhutan, in 1984,
formulated and introduced a coordinated multi-sectoral Iodine Deficiency Disorders
Control Programme (IDDCP). The main components of IDDCP are salt iodisation and
distribution (introduced in April,1985); iodised oil injections (if necessary); monitoring
iodine content of salt; evaluation of the programme and community level education.

A nation wide internal programme evaluation of IDDCP was carried out in 1991-92.
The results showed that as compared to 1 983, there was a considerable reduction in
the prevalence of goitre and cretinism and improvement in the urinary iodine status of
the population. This could be attributed to the successful salt iodisation programme
as reflected in over 95 per cent salt samples at household level having adequate
amount of iodine. A report of this survey,"Iodine Deficiency Disorders-The Bhutan
Story" published by the Directorate of Health Services, Ministry of Social Services,
Royal Government of Bhutan in 1992, observed that it is possible for a country with
desired political commitment and appropriate administrative support, to implement a
scientifically sound intervention programme, so as to make a significant impact in
controlling IDD. Bhutan now has a programme which envisages providing adequately
iodised salt throughout the country, and building awareness among a population
whose understanding of IDD is slowly but steadily growing.

"To establish a programme such as this (IDDCP in Bhutan), is of course a major task.
To maintain the programme and constantly improve it, is an even greater'one". This
has been well recognised by the Government and stated in the 1992 Report referred
to above. They also recognise that there are many constraints which can adversely
influence the effectiveness of such a public health programme. Indeed, elsewhere
many promising country programmes to control IDD which began well have not been
sustainable.

Four years after completion of internal evaluation, the Royal Government of Bhutan
expressed interest in, "Tracking Progress Towards Sustainable Elimination of IDD in
Bhutan" by an external team so as to receive an independent feedback on the current
status of th-e programme and recommendations thereof.The present study was,
therefore undertaken to address this goal.
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To track progress towards sustainable elimination of IDD in Bhutan, the present study
was designed to evaluate the following components of the programme :

1) Product

1.1) To review the process of effective salt iodisation at Salt lodisation Plant (SIP),
Phuntsholing covering procurement, transportation and storage of common salt;
quality assurance at salt iodisation plant inclusive of equipment inventory &
maintenance, iodisation level, packaging, labelling & storage; price of iodised salt and
its distribution in the country.

2) Process

2.1) To review IDD Control Programme activities related to assessment, intervention
(salt iodisation & iodised oil injections), Information, Education & Communication
(IEC), training, experience-exchange, documentation and programme management.

2.2) To review the monitoring of iodised salt at community level.

2.3) To study the Knowledge, Attitude, Practice and Behaviour (KAPB) on Iodine
Deficiency Disorders (IDD) of stakeholders from key sectors namely health, salt B
(producer, distributors and retailers), education, agriculture & livestock, trade, |
administrators, consumers etc in sustainable elimination of IDD. |

3-

3) Progress |

To carry out quantitative assessment of process and outcome indicators for tracking
biological progress with respect to IDD status of the population.

3.1) Outcome indicators : total goitre rate (clinical) and urinary iodine excretion
(biochemical) in school children aged 6 to 11 years.

3.2) Process indicator : iodine content of salt at household and retail level by
titremetric 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 jug/I 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/yg/l; 9.9. per cent between
21 and 50/vg/l and 11.1 per cent between 51 and 100 j j g / \ . Thus, 24 per cent of the
urine samples analysed showed values less than 100 fjg/\. The urinary iodine levels of
>_ 100 fjg/\, 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 1 8 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 referred to earlier, in the present study only 82 per cent of salt samples at
household level had adequate iodine as compared to 95 per cent to 96.5 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/;g/l 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
salt iodisation in Kangra Valley,(Himachal Pradesh, India) that was implemented from
1957 to 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.



A visit to the Salt lodisation Plant (SIP), Phuntsholing, showed that since 1 994, there
was a breakdown in monitoring of iodine content of salt at the production level. The
laboratory located at SIP had been shifted away and records of analysis were
inadequate and incomplete. In addition, the salt crusher was also not functioning.
These factors together probably resulted in having salt with inadequate and non-
uniform iodine content as observed in the community.

There was also a breakdown in the monitoring of iodised salt at the community level.
The total number of salt samples analysed per district were less than the
recommended targets. This finding was corroborated in the present study. 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 quarterly salt
monitoring reports sent from the district to PHL, Thimpu were incomplete and
irregular. There was no system of providing feed back on salt monitoring to the
District Administration, Health Department, Bhutan Salt Enterprise (BSE), Phuntsholing
and other stakeholders for necessary corrective action.

Moreover, since 1994, there had also been consistent breakdowns in the regular
procurement of common salt by BSE, Phuntsholing resulting in retailers buying salt
from across the Indo-Bhutan border directly, thereby having no control over iodine
content of salt.

All the salt available in the retail shop was observed to be packaged. However, many
of the packaging materials was not up to the standard. As a result, 34 per cent of
retailers repacked their salt in small plastic packets to increase the shelf-life of iodised I
salt. The HDPE bags of 37.5 kg, though labelled as iodised, did not have the date and
level of iodisation. The repacked small packets were not labelled. The storage of salt
at retailer level as well as household level (stakeholders), however, was found to be
satisfactory.

The results of KAPB survey of retailers showed that 74 per cent heard about iodised
salt and only 54 per cent knew about the benefits of iodised salt. While 40 per cent
reported correctly about the ill effects of IDD. Only 46 per cent of the retailers were
aware about the regulation on the sale of iodised salt.

The KAPB survey of the enlightened segment of the society, represented by the
stakeholders showed that 92 per cent heard about iodised salt and 83 per cent knew
about the benefits of iodised salt. While 67 per cent reported correctly about the ill
effects of IDD. Only 42 per cent of the stakeholders were aware about the regulation
on the sale of iodised salt.

In view of the observations made in the present evaluation,it is .therefore, vital to take
immediate steps to ensure timely and adequate procurement of salt by BSE,
Phuntsholing, and to ensure its proper iodisation with strict quality control measures



at SIP. In addition, the introduction of cyclic monitoring of IDDCP, covering every
district once in five years, for goitre prevalence and urinary iodine in school children
and iodine content of salt at household level using ," 30 cluster method", would be
the other step. These two measures would reverse the present trend and be the
mainstay of ensuring progress towards sustainable elimination of IDD by and beyond
the year 2000 AD.

Past experience have taught us that for any IDDCP to succeed, the people need to be
convinced about the benefits of consuming adequately iodised salt. In Bhutan, a large
number of people have heard about iodised salt. However, the benefits of iodised salt
specially in preventing mental retardation, improving scholastic performance and
livestock productivity should be emphasised. Together these have important
implications in social, economic and human resource development in Bhutan. These
efforts can be complemented and sustained by involving primary and junior school
teachers by involving them in the monitoring process. This will serve dual purpose ;
that of creating awareness of IDD and its intervention among an important group of
stakeholders and also encourage social participation in a public health programme.

To have greater involvement of the people in sustaining the activities of IDDCP by and
beyond 2000 A.D., the IEC on IDD should be strengthened to cover different target
groups i.e. consumers, retailers, stakeholders. In the monitoring and evaluation of the
IDDCP, the IEC component should be made an integral part for finding out the current
status and subsequently recommend mid-course corrections.

The results of the present study showed that Bhutan had achieved universal salt
iodisation. However, it was observed that the proportion of adequately iodised salt at
the household level had declined from 95 per cent to 82 per cent during the period
1992-96. For sustaining elimination of IDD, it is essential to maintain political
commitment which can be strengthened by broad public understanding of the issues.
Policy needs to include quality assurance with specific focus on the availability of a
good product (i.e iodised salt with appropriate iodine levels), forever. Equally important
is the need to further involve the stakeholders in sustaining the elimination of IDD, for
it is a venture that requires action by all for all times. These efforts should be
complemented by periodic evaluation of the programme by an external agency.
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IODINE DEFICIENCY DISORDERS IN BHUTAN

1) Introduction

1.1) Background

Bhutan is a small, landlocked country in the Eastern Himalayas. It is bordered by India
in the East, West and South and by China in the North. Most of the population are
scattered in farming communities through the small valleys.

The land area is 46,500 square kilometres and is almost entirely mountainous, with
flat land limited to the broader river valleys and a band along the southern border. The
border areas have a hot, humid climate, whilst the central and northern regions have
temperate to severe alpine climates. The present population is estimated at
approximately 650,000. The vast majority of the population are subsistence farmers,
who have no formal education, with small numbers involved in the civil service and
business sector. |3

HBhutan is a monarchy. The present King, His Majesty King Jigme Singye Wangchuck, 1
is the Head of State and also the Head of Government. He is assisted by the cabinet, 1
which consists of His Majesty's Representatives, Ministers and senior civil |
servants.The National Assembly, which meets twice a year, enacts legislation and
advises the Government on all matters of national importance.

•. The country is divided administratively into 20 districts, or Dzongkhags, each
containing a number of blocks, or gewogs. There are a total of 192 gewogs with
numerous villages in each gewpg.

1.2) Health care system in Bhutan

The health care system in Bhutan is under the Ministry of Social Services. The
Directorate of Health Services has four divisions: Health Planning and Development;
Public Health; Medi-care and Central Administration. At the Dzongkhag level, the
health officials jointly responsible for planning, implementing and monitoring
Dzongkhag health programme are the District Medical Officer (DM0) and the District
Health Supervisory Officer (DHSO). The DM0 looks after the hospital and health care
delivery and the DHSO primarily supervises the public health activities. The health care
system in Bhuta; is depicted in Figure - 1.
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