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EXECUTIVE SUMMARY

After conducting the studies that revealed that Lebanon suffers
from mild to moderate iodine deficiency disorders, the country adopted
salt jodization as an intervention strategy.In early 1995, production of
iodized salt started . In 1996, a national household survey was conducted,
which revealed that the level of iodized salt at household level reached
more than 90 percent. In 1997, the present survey was conducted to
measure urinary iodine levels among school children. The results reveal
that the IDD project has achicved its objectives. The major
recommendation put forward for maintaining these achievements asa
prerequisite for IDD elimination is to conduct salt iodization titration to
adjust the level of iodine at the manufacturers’ end.




INTRODUCTION

The elimination of jodine deficiency is one of the goals endorsed
by the World Summit for children. Lebanon is one of the countries
known to suffer from iodine deficiency as a serious health problem for
many years. A number of studjes among which Matovinovic (1961),
Najjar (1963), Cowan (1966) and Tannous (1981) confirm the presence
of goitre in a high proportion of the population. At the same time,
Lebanon had adopted since 22 years the strategy for salt iodination to
control iodine deficiency disorders, wherein decree 1781 was issued in
1971 by the Ministry of Public Health for addition of iodine to the salt,
The decree however was never implemented due largely to the conditions
of war.

In 1993, an initiative was taken by the Ministry of Public Health
and UNICEF, who conducted with the technical support of WHO, a
national iodine deficiency disorder survey among school children.

The main objectives of the survey were to:
1. Assess the extent and severity of iodine deficiency disorders using two
indicators:
a) prevalence of goitre
b) urinary excretion of iodine
2. Determine the extent of jodine deficiency on a national level as weli as
in rural, urban and high risk areas.
3. Use the results of the survey as a baseline information for advocacy to
highlight the extent of IDD and to establish a long-term monitoring
system.

The first part was a goitre survey, where the sample was composed
of 30 clusters each comprising of 150 school children. The clusters were
selected from among rural, urban and high-risk areas, Physical
examination of the goitre was carried out by a team of medical doctors.

The second part was a study of the urinary iodine concentration,
Six hundred urine samples were collected from the same population of
children studied for goitre prevalence on the basis of 20 samples per
cluster. The samples were analyzed at “Laboratoires de Biologie
clinique” in Belgium, the measurement of iodine in the urine was
performed using a machine type TECHNICON Autoanalyser (complete
and automatic digestion of urine, measurement of jodine content by the



reaction Sandell-Kotthoff and an instrument called a colorimeter, with
graphic registering of results.

The survey revealed a total goitre prevalence of 25,7%, with an
average of 36.6% in high risk areas, 28.1% in rural areas and 23.8% in
urban areas. The median urinary iodine level was 5.6 meg/dl at national
level, with an average of 5.2 mcg/dl in rural areas, 5.97 meg/dl in urban
areas.

Lebanon was thus identified as a country with mild to moderate
IDD depending on the geographical area. The highest rate of goitre
‘occurred in the age group 11-14 years and it is most frequently observed
in females after puberty. The study did not revea] any cases of severe
iodine deficiency such as cretinism.

The main recommendation of the study was collaboration between
the government and industry to ensure a successful control of IDD.
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INTERVENTION STRATEGY

Based on the recommendation, a national committee in which
representatives of the Ministry of Economy and the Ministry of Industry

‘and the salt manufacturers was formed under the leadership of the

Minister of Public Health.

A technical consultant was summoned to identify the most
appropriate technique for salt iodination. The recommendation was to
add potassium jodate to salt using the pulverization method, at a
concentration ranging between 50 and 100 ppm.

Therefore, an agreement was drawn between the Ministry of
Industry, the salt manufacturers and UNICEF. According to this
agreement, UNICEF would contribute with 50% of the cost of the
equipment required for salt iodination in the refineries, as well as a
quantity of potassium iodate adequate for two years. In addition, and
with the purpose of proper monitoring, a number of health inspectors and
inspectors from the Ministry of Economy were trained to check
qualitatively the presence of iodine in salt. Measures were also taken by
the Ministry of Economy to monitor the quality, of imported salt.

In February 1995, production of iodized salt started. After one
year, the PAPCHILD survey revealed that 91% of table salt is iodized.
Hence, the first criterion for monitoring progress towards eliminating
IDD, namely salt iodination (more than 90%), was achieved. Thereafter,
it became essential to assess the second criterion on the way to IDD
elimination, namely measuring urinary iodine levels.



OBJECTIVES OF THE PRESENT SURVEY

The objectives of the present survey are to:

1. Assess the extent and severity of iodine deficiency disorders using the
indicator related to urinary excretion of iodine.

2. Conduct an ex-post evaluation of the salt iodization strategy
undertaken in Lebanon and its impact on controlling IDD.

3. Assess the a-dequacy of the quantity of iodine present in the salt table.




METHODOLOGY

The methodology used was the same one of the 1993 survey. Six
hundred samples were collected on the basis of 20 samples per cluster,
‘i.e. 30 clusters. These clusters were divided into:
Sample 14: A sample of schools from 15 clusters from a mountainous
area obtained from a strata of about 1.3 million inhabitants
considered as a rural population (clusters of more than 100
and less than 5,000 inhabitants): over 250 meters altitude
above sea level.

Sample 1B: 5 clusters from a coastal area obtained from a strata of about
1.6 million inhabitants considered as coastal and urbanized population.

Sample 2: 10 clusters chosen on an ad-hoc basis where severe IDD cases
are suspected. Factors for selecting such areas are hj gh altitude and
remoteness of a village, displaced and deprived populations, information
from local authorities such as Qada doctors, PHC doctors and
endocrinologists about presence of goitre cases, hospital records, etc. ..

The survey population were children aged 7-15 years selected
randomly (every sixth child in a list of class students arranged by
alphabetical order) from among the same schools included in the 1993
survey. Overall, 600 urine samples were collected: 300 samples from
mountaineous areas (1A), 100 from urban areas (1B) and 200 from high
risk areas (2).

Annex | shows the geographical distribution of the 30 regions
selected, while annex 2 represents the characteristics of the three samples
with respect to their distribution by age and gender.

Urinary iodine concentration is the standard method for monitoring
actual iodine intake, because almost all urine in the body is eventually
excreted in the urine.

The samples were analyzed at the Scientific Studies and Research
Centre in the Syrian Arab Republic, c/o Dr. Bassam Sayeh. The
measurement of iodine in the urine was performed manually using a
spectrophotometer equipped with programmable multicel] holder and




VDU unit by following the rate of reduction of ceric salfate, expressed as
change of transmittance % T with time.

Of the 586 samples collected, 26 were disregarded because they
were either missing or they had a urinary iodine level of more than 30
mg/dl.

In parallel with the measurement of urinary iodine levels, samples
of salt were. taken from the groceries and shops found in the villages
from which the schools were selected.

Data collection

Field work and data collection were done during the months of
April and May 1997, by a team of four assistants. Urine samples were
collected, labelled and sent in frozen boxes 1o the store in Beirut, and
afterwards to the laboratory in Syria for testing.




RESULTS

Urinary iodine results are presented for each cluster, first for the
rura} regions (15 clusters), then for urban regions (5 clusters) and last for
high risk areas (10 clusters) (Annex 3). For each of the clusters, the
geometric mean (G.M.), the median (Med.) and the percentage of
samples with content rations below 2.5 mcg/dl and 5.0 mcg/dl are noted.
It is to note that out of the 586 samples collected, 26 were discarded
cither because the tubes had reached the laboratory empty or the quantity
collected was insufficient.

The results were interpreted along the WHO/ICCIDD/UNICEF
guidelines for elimination of iodine deficiency disorders. According to
the latter, the two indicators for the elimination of IDD as a public health
problem are: the median of urinary jodine levels must be equal or higher
than 10mecg/dl; the proportion of urinary iodine levels less than 5.0
mcg/dl should be lower than 20% among the population.

Analysis of the results by region

The different parameters of urinary iodine concentrations by
cluster and for each of the three samples, 1A, 1B and 2 are included in
the tables in annex 3.

In table 1, i.e. that of the rural regions, we note that the geometric
means vary between 8.3 (Hrajel) and 13.2 mcg/dl (Ma’araboun), with a
general average of 10.1 mcg/dl, i.c. a value that indicates no IDD
deficiency according to the criteria proposed by WHO/ICCIDD/
UNICEF (Annex 4). The median is 9.1meg/dl, which shows that these
regions are getting close to the state of no IDD deficiency. The
proportions of urinary iodine lower than 5.0 mceg/dl vary from 0 (2 out of
15) to 35 of the values with an average of 10.42. The proportions of
urinary iodine lower than 2.5 meg/dl vary from 0 (11 out of 15) to 5 with
an average of 1.21.

In the urban regions, i.e. table 2, the geometric means vary from
8.7 (Ras Beirut) and 12.5 meg/dl (Ghobeiry), with a general average of
10.6 mcg/dl, and a median of 9.61mcg/dl, values indicating no IDD
deficiency. The proportions of urinary iodine lower than 5.0 mcg/dl vary
from 0 (3 outof 5)to 10.6% of the values, with an average of 4.12. The
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proportions of urinary iodine lower than 2.5 me
5) to 5.3, with an average of 1.06.

g/dl vary from 0 (4 out of

deficiency according to
WHO/ICCIDD/UNICEF, The proportions of urinary iodine lower than

The following table compares the parameters of urinary jodine
concentrations for the rural, urban and high risk regjons,

Region G.M. Median Prop. U.IL Prop. U.1
U.L. (meg/dl) <Smcg/dl |<2.5 mcg/dl
(mcg/di

Rural 10.11

Urban 10.55

High risk 10.36

National results

Resuits for the couniry as a whole were calculated by weighing rural ang
urban samples according to population size.

Wear G.M. Median Prop. U.L. Prop. U.L
U.L (mcg/d]) <Smeg/dl |[<25 meg/dl
(mcg/dl)
1997 10.25 9.45 6.95 1.1
1993 8.12 5.98 43.27 9.31

The results shown in the above table indicate that the medjap is close to
the stage of 10 mcg/dl, i.e. where there is no deficiency according to the
guidelines set forth by WHO/ICCIDD/UNICEF.




CONCLUSION AND DISCUSSION

The results of the urinary iodine levels revealed in the tables below
indicate that the progress achieved was steady and consistent throughout
all regions and at national level. Therefore, success was comprehensive
and throughout the country, and hence no specific recommendations are
required on a territorial basts.

Comparison between results obtained in 1993 and in 1997
Rural regions

Year G.M. U.L. Median Prop. U.L Prop. U.L
(meg/dl) (mceg/dl) <Smcg/dl | <2.5 mcg/dl

1993 5.18 5.23 52.47 15.6

1997 10.11 9.1 10.42 1.21

Comparison between results obtained in 1993 and in 1997
Urban regions

Year G.M. U.L. Median Prop. U.L Prop. U.L
(mcg/dl) (mcg/dl) <Smeg/dl |<2.5 mcg/dl

1993 6.86 6.6 35.8 4.2

1997 10.55 9.61 4.12 1.06

Comparison between results obtained in 1993 and in 1997
High risk regions

Year G.M. U.L Median Prop. U.L Prop. U.L
(mcg/dl) {mcg/dl) <Smcg/dl | <2.5 mcg/dl

1993 5.66 5.61 42.9 10

1997 10.36 9.64 10.18 3.17
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RECOMMENDATION S

2- Continued monitoring
manufacturers by conductj

5- Periodic salt iodization titration.

6- Repeat the present study in the year 2000.
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Annex 1
L[] \ | ”1
Geographical distribution of the 30
Regions selected
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Annex 2
n Y n ., ]! ‘
Characteristics of the three samples

With respect to their distribution
By age and gender
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Sample 14 (Rural)
IDD Survey, Lebanon 1997

Frequency distribution of the sample by age
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Sample 1B (Urban)

IDD Survey, Lebanon 1997
Frequency distribution of the sample by age

Age (years) Frequency Percent
Below 7 1 1.2
7 2 24
8 7 8.5
9 10 12.2
10 16 19.5
11 10 12.2
12 10 12.2
13 14 17.1
14 7 8.5
15 5 6.1
Unknown 3 Missing
Total 85 100.0
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National sample
IDD Survey, Lebanon 1997
Frequency distribution of the sample by age

Age (fears) Frequency Percent
Below 7 2 0.4

7 21 39

8 60 11.2

9 67 12.5

10 84 15.6

11 88 16.4

12 - 76 14.2

13 56 10.4

14 55 10.2

15 28 5.2 A
Unknown 49 Missing
Total 586 100.0
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Sample 1A (Rural)

IDD Survey, Lebanon 1997
Frequency distribution of sample by gender

Gender Frequency Percent
Male 168 57.3
Female 125 42.6
Total 293 100.0
Sample 1B (Urban)
. IDD Survey, Lebanon 1997
Frequency distribution of sample by gender
Gender Frequency Percent
Male 39 45.9
Female 46 54.1
Total 85 100.0
Sample 2 (High risk)
IDD Survey, Lebanon 1997
Frequency distribution of sample by gender
[ Gender Frequency Percent
Male 122 58.7
Female 86 41.3
Total 208 100.0
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National sample
IDD Survey, Lebanon 1997
Frequency distribution of sample by gender

Gender | Frequency Percent
Male 329 56.1
Female 257 43,9
Total 586 100.0

22




Sample 1A (Rural)
IDD Survey, Lebanon 1997

Frequency distribution by age and gender

Age (years) Male Female Total
N N
Percent Percent
Below 7 | 1
100.0 0.4
7 8 6 14
57.1 42.9 5.1
8 16 15 31
51.6 48.4 11.4
9 21 13 34
61.8 38.2 12.5
10 29 12 41
70.7 29.3 15.1
11 28 21 49
57.1 42.9 18.0
12 18 18 36
50.0 50.0 13.2
13 16 10 26
61.5 38.5 9.6
14 14 13 27
51.9 48.1 9.9
15 10 3 13
76.9 23.1 4.8
Total 160 112 272
58.8 41.2 100.0
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Sample 1B (Urban)
IDD Survey, Lebanon 1997

Frequency distribution of sample by age and gender

Age (years) Male Female Total
I N N
Percent Percent
Below 7 1 1
100.0 1.2
7 2 2
100.0 2.4
8 12 5 7
28.6 71.4 8.5
9 6 4 10
60.0 40.0 12.2
10 6 10 16
375 62.5 19.5
11 2 8 10
20.0 80.0 12.2
12 3 7 10
30.0 70.0 12.2
13 S 5 14
64.3 35.7 17.1
14 3 4 7
42.9 57.1 8.5
15 5 5
100.0 6.1
Total 39 43 32
47.6 52.4 100.0
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Sample 2 (High risk)
IDD Survey, Lebanon 1997

Frequency distribution of sample by age and gender

Age (years) Male Female Total
N N
Percent Percent
7 3 2 ' 5
60.0 40.0 2.7
8 13 9 22
59.1 40.9 12.0
9 16 7 23
69.6 30.4 12.6
10 19 8 27
70.4 29.6 14.8
11 15 14 29
51.7 48.3 15.8
12 17 13 30
56.7 43.3 16.4
13 8 8 16
50.0 50.0 8.7
14 15 6 21
71.4 28.6 11.5
15 2 3 10
20.0 80.0 5.5
Total 108 75 183
59.0 41.0 100.0
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National sample
IDD Survey, Lebanon 1997
Frequency distribution of sample by age and gender

Age (years) Male Female Total
N N
Percent Percent
Below 7 1 1 2
50.0 | 50.0 04
7 13 8 21
. 61.9 38.1 3.9
8 ' 31 29 60
51.7 48.3 11.2
9 43 24 67
64.2 35.8 12.5
10 54 30 84
64.3 35.7 15.6
11 45 43 88
51.1 48.9 16.4
12 38 38 76
50.0 50.0 14.2
13 33 23 56
58.9 41.1 10.4
14 32 23 55
58.2 41.8 10.2
15 17 11 28
60.7 393 5.2
Total 307 230 537
57.2 42.8 100,0
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Annex 3

n r LI l l l
Different barameters of urinary jodipe
Concentrations by clu

ster and for each of the
Three samples
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Table 1
Parameters of urinary iodine concentrations

By cluster in Sample 1A (Rural)
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Cluster G.M. Med Prop. Prop,
U.1 U.I U.I U.L
<35.0 <2.5
Iyat 12.2 11.35 0 0
Bezbina 9.54 8 16 3.2
Kalamoun 11.12 10.0 9 0
Hardeen 9.94 10.4 6.7 0
Ma’araboun 13.2 11.35 5 5
Riyak 9.14 8.65 0 0
Bshaleh 8.54 5.5 35 5
Hrajel 8.31 7.1 20 5
Dbayeh 11.28 9.15 20 0
Btikhney 10.21 10.1 10 0
Majdel- 9.19 8.95 5.6 0
Ba’na
Mresti 10.4 9.3 5.6 0
Harouf 10.34 9.75 53 0
Qana 8.39 7.6 7.7 0
Kfour 9.96 9.25 10.5 0
Mean 10.11 9.1 10.42 1.21
ARSI
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Zgharta
Furn El Chebbak

0
Ein El Remmaneh

Ras Beijrut 0
Ghobe;j | 0
ey — ]

Ghazieh ] : : . 5.3

Mean 10.55 l 9.61 | 412 1.06

Parameters of urinary iodine concentrations by
Cluster in Sample 2 (High risk)

r Cluster G.M. Med Prop. Prop.
U.X U.I U.I U.L,
| <5.0 <2.5
| Shan 9.87 9.35 8.4 0
Shadra 12.95 11.8 8.7 5.8
Kharbeh 10.02 9.2 13.5 0
Al-Kasr 11.06 10.07 10 10
| Bjajeh 9.47 9.6 20 0
Deir 9.77 9.3 9.6 4.8
Ashayer
Kfar-Haboy 11.04 10.7 5.3 0
Mazra’t 9.33 9.0 9.6 0
Shouf
| Bir Salase] 9.07 7.8 11.1 11.1
Jibsheet 11.05 9.67 5.6 0
Mean 10.36 9.64 10.18 3.17 [
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Annex 4
] i ] - ” ‘
WHO/ICCIDD/UNICEF Criteria
For IDD Deficiency
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Median value
o/d]
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