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1. Thyroid was palpable in 3% of women with a very small percentage (0.2%) of the women with visible goitre. ASP living in rural areas (4%) and SSP living in urban zone (3%) showed the higher prevalence of goitre respect to other population strata.

2. Half of the women studied had low values of urinary iodine concentration. ASP living in urban areas showed lower prevalence (47%) of this condition respect to other population strata. Severe cases of deficiency were more common in SSP (20%) than in ASP (13%). No cases of excess of iodine urinary excretion were detected.

3. Half of the school-age children (6-12 years) had low values of urinary iodine. ASP living in urban areas showed the lower prevalence of low urinary iodine concentration respect to the other population strata. Severe cases of iodine deficiency were found in 14% of the children surveyed with a higher prevalence in ASP living in rural areas (17%). No cases of excess of iodine urinary excretion were detected.

SUMMARY TABLE OF INDICATORS – Household Information

	
	ASP

Urban
	ASP

Rural
	SSP

Urban
	SSP

Rural
	Total

	Use of iodised salt
	%
	93.8
	84.7
	79.2
	91.7
	89.1

	
	C.I. 95%
	89.3-98.3
	72.8-96.5
	64.1-94.3
	79.3-104.1
	83.3-94.9


SUMMARY TABLE OF INDICATORS – Women

	
	ASP

Urban
	ASP

Rural
	SSP

Urban
	SSP

Rural
	Total

	Goitre (Stage I)
	%
	1.9
	3.9
	2.4
	1.1
	2.8

	
	C.I. 95%
	-0.7-4.5
	-1.1-8.8
	0.9-4.0
	-0.7-2.8
	0.1-5.5

	Goitre (Stage II)
	%
	0.2
	0.2
	0.9
	0.2
	0.2

	
	C.I. 95%
	-0.2-0.6
	-0.2-0.6
	-0.1-1.9
	-0.2-0.6
	0.0-0.5


1. METHODS

Definition of the indicators

Table 2.1 - Household Information

	Indicator
	Numerator
	Denominator

	Use of iodised salt
	Number of households in which was present iodised salt
	Total number of household surveyed


Table 2.2 – Women’s Indicators

	Indicator
	Numerator
	Denominator

	Goitre (Stage I)
	Number of women 18-45 years with goitre detectable only by palpation and not visible
	Total number of women  18-45 years observed

	Goitre (Stage II)
	Number of women 18-45 years with palpable and visible goitre
	Total number of women  18-45 years observed

	Severe low urinary iodine concentration
	Number of women 18-45 with urinary iodine concentration < 20 (g/L
	Total number of women  18-45 years observed

	Mild/moderate low urinary iodine concentration
	Number of women 18-45 with urinary iodine concentration 20-99 (g/L
	Total number of women  18-45 years observed


Table 2.3 – Children’s Indicators

	Indicator
	Numerator
	Denominator


Table 2.4 – School-Age Children’s Indicators

	Indicator
	Numerator
	Denominator

	Goitre (Stage I)
	Number of children 6-12 years with goitre detectable only by palpation and not visible
	Total number of children   6-12 years observed

	Goitre (Stage II)
	Number of children 6-12 years with palpable and visible goitre
	Total number of children   6-12 years observed

	Severe low urinary iodine concentration
	Number of children 6-12 years with urinary iodine concentration < 20 (g/L
	Total number of children 

6-12 years observed

	Mild/moderate low urinary iodine concentration
	Number of children 6-12 years with urinary iodine concentration 20-99 (g/L
	Total number of children 

6-12 years observed


Urine collection

A 10 mL urine sample was collected in all women (18-45 years old) in the households and in school-age children (6-12 years old) for urinary iodine measurements. Labelled test tubes were kept refrigerated until the analysis performed in the central laboratory. Occasionally a high prevalence of visible goitre (>10%) is a sufficient information to justify intervention with iodine supplementation, but confirmation with data on urinary iodine levels is always desirable. Ideally, iodine excretion should be expressed as (g/24 hours, but 24 hour urine collections are very difficult to obtain in the context of population studies. Even expressing the results as (g/g creatinine is not suitable, as it would also require creatinine assays and may be misleading in malnourished individuals, as the reduction of muscle leads to reduced creatinine excretion. Expressing iodine excretion as (g/24 hour in spot urine samples is acceptable for population studies. This practice has been adopted in the context of the present survey.

Urinary iodine concentration

Urine iodine concentration was measured by using a colorimetric method suitable modified for microplate reading (IODINATE PROTEINS – PBI provided by ELVI Spa). In order to determine urinary iodine, urine is digested with chloric acid under mild conditions and iodine determined manually by its catalytic role in the reduction of ceric ammonium sulphate in the presence of arsenious acid
. The urine digestion with chloric acid solution goes on for 60 minutes at 110-115°C. Then, after the addition of arsenious acid solution, ceric ammonium sulphate solution is added and the absorbance of yellow complex is read in a spectrophotometer at 405 µM.

A calibration curve was generated by using the 0, 0.375, 0.75, 1.5, 3.0, 6.0, 12.0 (g/l of a purified standard iodine solution. The concentration was calculated by extrapolating from this standard curve. Urine collected from an healthy subject were used as a quality control in order to monitor accuracy and precision of the determination. Ten replicates of the quality control were performed by two laboratory technicians suitable standardised for the measurement. Figure 2.3 shows the quality control chart. The coefficient of variation was 7% and the acceptable range, calculated on the basis of means and one standard deviation, was 224-258 (g/l. The fluctuation of the measurements were randomly distributed within the given range without a drift. Different laboratory technicians, indicated in the figure with different symbols, performed the measurements but the series of analysis were accepted if at least one of the two quality controls measured every day was in the range. Batch with the quality controls out of the range were repeated.
Figure 2.3 – Quality control chart of urinary iodine measurement
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Urinary iodine concentration comprises between 100 and 1000 (g/l is considered normal. A range of excretion of 50-99 (g/l indicates a mild deficiency while 20-49 (g/l indicates a moderate deficiency. Severe iodine urinary excretion is defined for concentration lower than 20 (g/l. Urinary iodine concentration higher than 1000 (g/l indicates iodine overload.

Salt iodisation

Iodine content of salt used in the household was evaluated by testing the content of potassium iodate or potassium iodide. A drop of each one of two indicator solutions (UNICEF Stock No. 05-860-01 and UNICEF Stock No. 05-860-02, respectively) was applied to one spoon of salt, flattened on a dish. The colour that immediately developed from the reaction was interpreted with a coloured scale on the back of the packet of the test solution.

Tab. 3.1.23 – Presence of Iodised Salt in the Household by Population Strata

	
	Level of Iodine
	Total

	
	Not iodised

(0 PPM)
	Less than 15 PPM
	15 PPM or more
	

	ASP Urban
	18
	15
	258
	291

	*Row %
	6.2
	5.2
	88.7
	100.0

	*95% C.I.
	1.6-10.7
	1.2-9.1
	82.7-94.6
	

	ASP Rural
	40
	13
	208
	261

	*Row %
	15.3
	5.0
	79.7
	100.0

	*95% C.I.
	3.5-27.2
	-0.5-10.4
	66.1-93.3
	

	SSP Urban
	79
	23
	278
	380

	*Row %
	20.8
	6.1
	73.2
	100.0

	*95% C.I.
	5.7-35.9
	1.5-10.6
	56.6-89.7
	

	SSP Rural
	27
	9
	290
	326

	*Row %
	8.3
	2.8
	89.0
	100.0

	*95% C.I.
	-4.1-20.7
	0.7-4.8
	76.7-101.2
	

	Total
	164
	60
	1034
	1258

	*Row %
	10.9
	4.9
	84.2
	100.0

	*95% C.I.
	5.1-16.7
	1.9-8.0
	77.4-91.0
	

	
	
	
	
	


*weighted

Pearson Chi-square: 46.15, p=0.00000; Missing Values=52

Thyroid was palpable in 3% of women with a very small percentage (0.2%) of the women with visible goitre. ASP living in rural areas (4%) and SSP living in urban zone (3%) showed the higher prevalence of goitre respect to other population strata (Tab. 3.2.1.20). Table 3.2.1.21 showed the urinary concentration of iodine in women examined. ASP living in urban areas showed significantly higher values respect to other groups. Half of the women studied had low values of urinary iodine concentration (Tab. 3.2.1.22). ASP living in urban areas showed lower prevalence (47%) of this condition respect to other population strata. Severe cases of deficiency were more common in SSP (20%) than in ASP (13%). No cases of excess of iodine urinary excretion were detected.

Tab. 3.2.1.20 - Prevalence of Goitre by Population Strata

	
	Goitre
	Total

	
	No Goitre
	Palpable

Goitre
	Visible

Goitre
	

	ASP Urban
	465
	9
	1
	475

	*Row %
	97.9
	1.9
	0.2
	100.0

	*95% C.I.
	95.3-100.5
	-0.7-4.5
	-0.2-0.6
	

	
	
	
	
	

	ASP Rural
	473
	19
	1
	493

	*Row %
	95.9
	3.9
	0.2
	100.0

	*95% C.I.
	91.0-100.9
	-1.1-8.8
	-0.2-0.6
	

	
	
	
	
	

	ASP Urban
	434
	11
	4
	449

	*Row %
	96.7
	2.4
	0.9
	100.0

	*95% C.I.
	94.7-98.7
	0.9-4.0
	-0.1-1.9
	

	
	
	
	
	

	SSP Rural
	455
	5
	1
	461

	*Row %
	98.7
	1.1
	0.2
	100.0

	*95% C.I.
	96.8-100.6
	-0.7-2.8
	-0.2-0.6
	

	
	
	
	
	

	Total
	1827
	44
	7
	1878

	*Row %
	97.0
	2.8
	0.2
	100.0

	*95% C.I.
	94.2-99.6
	0.1-5.5
	0.0-0.5
	

	
	
	
	
	


*weighted

Pearson Chi-square: 12.82, p=0.04; Missing Values=251

Tab.3.2.1.21 – Urinary Iodine Concentration ((g/L) by Population Strata

	
	n
	Mean(SD

	
	
	

	ASP Urban
	408
	137.4(136.4a

	
	
	

	ASP Rural
	429
	115.8(99.7b

	
	
	

	SSP Urban
	391
	109.8(96.0b

	SSP Rural
	256
	113.2(98.3b

	Total
	1484
	119.7(110.4

	
	
	


Anova: t=5.06 and p=0.002; Missing Values=645.

Means not sharing common superscript are significantly different (Scheffe’s test, p<0.05)

Tab. 3.2.1.22 – Prevalence of Normal and Abnormal Values of Urinary Iodine by Population Strata

	
	Urinary Excretion of Iodine
	Total

	
	Severe

(<20 (g/L)
	Moderate

(20-49 (g/L)
	Mild

(50-99 (g/L)
	Normal

(100-1000 (g/L)
	

	
	
	
	
	
	

	ASP Urban
	55
	31
	105
	217
	408

	*Row %
	13.5
	7.6
	25.7
	53.2
	100.0

	*95% C.I.
	4.5-22.5
	4.5-10.7
	20.2-31.3
	43.2-63.2
	

	
	
	
	
	
	

	ASP Rural
	52
	58
	107
	212
	429

	*Row %
	12.1
	13.5
	24.9
	49.4
	100.0

	*95% C.I.
	8.5-15.7
	9.8-16.9
	20.6-29.4
	42.8-56.3
	

	
	
	
	
	
	

	SSP Urban
	80
	38
	82
	191
	391

	*Row %
	20.5
	9.7
	21.0
	48.8
	100.0

	*95% C.I.
	10.1-30.7
	5.9-14.0
	16.1-25.8
	39.0-58.4
	

	
	
	
	
	
	

	SSP Rural
	49
	30
	51
	126
	256

	*Row %
	19.1
	11.7
	19.9
	49.2
	100.0

	*95% C.I.
	9.1-29.1
	4.6-18.8
	11.9-27.9
	34.5-63.9
	

	Total
	236
	157
	345
	746
	1484

	*Row %
	13.2
	10.8
	25.0
	51.0
	100.0

	*95% C.I.
	8.8-17.5
	8.4-13.0
	21.7-28.3
	45.5-56.6
	


*weighted

Pearson Chi-square: 24.35, p=0.004; Missing Values=645

Tab. 3.2.1.23 – Urinary Excretion of Iodine and Use of Iodised Salt in the Households

	
	Urinary Iodine Levels
	Total

	
	Low
	Normal
	

	Iodised salt
	101
	91
	192

	*Row %
	51.7
	48.3
	100.0

	*95% C.I.
	38.1-65.3
	34.7-61.9
	

	
	
	
	

	Not Iodised salt
	604
	622
	1226

	*Row %
	48.7
	51.3
	100.0

	*95% C.I.
	42.7-54.7
	45.3-57.3
	

	
	
	
	

	Total
	705
	713
	1418

	*Row %
	49.0
	51.0
	100.0

	*95% C.I.
	43.3-54.8
	45.2-56.7
	


*weighted

Pearson Chi-square: 0.74, p=0.39; Missing Values=711

3.2.3. Children 6-12 years

A school survey was carried out in order to evaluate the prevalence of goitre and low levels of iodine in children 6-12 years old. No cases of goitre, nor palpable neither visible, were found in school-age children. Urinary iodine concentration in children 6-12 years was presented in table 3.2.3.1. ASP living in urban areas showed the higher values of this indicator respect to other population strata. Half of the children surveyed had low values of urinary iodine. ASP living in urban areas showed the lower prevalence of low urinary iodine concentration respect to the other population strata. Severe cases of iodine deficiency were found in 14% of the children surveyed with a higher prevalence in ASP living in rural areas (17%). No cases of excess of iodine urinary excretion were found in Kosovo school-age children.

Tab.3.2.3.1 – Urinary Iodine Concentration ((g/L) in 6-12 year old Children by Population Strata

	
	n
	Mean(SD

	
	
	

	ASP Urban
	482
	136.1(120.9a

	
	
	

	ASP Rural
	462
	121.2(124.0b

	
	
	

	SSP Urban
	451
	115.4(91.8b

	
	
	

	SSP Rural
	334
	113.5(103.8b

	
	
	

	Total
	1729
	122.3(111.9

	
	
	


Anova: t=3.72 and p=0.01; Missing Values=90 

Means not sharing common superscript are significantly different (Scheffe’s test, p<0.05)
Tab. 3.2.3.3 – Prevalence of Normal and Abnormal Values of Urinary Iodine in 6-12 year old Children by Population Strata

	
	Urinary Excretion of Iodine
	Total

	
	Severe

(<20 (g/L)
	Moderate

(20-49 (g/L)
	Mild

(50-99 (g/L)
	Normal

(100-1000 (g/L)
	

	
	
	
	
	
	

	ASP Urban
	48
	60
	113
	261
	482

	*Row %
	10.0
	12.4
	23.4
	54.1
	100.0

	*95% C.I.
	6.5-13.4
	8.7-16.2
	20.0-26.9
	48.0-60.2
	

	
	
	
	
	
	

	ASP Rural
	79
	60
	100
	223
	462

	*Row %
	17.1
	13.0
	21.6
	48.3
	100.0

	*95% C.I.
	9.9-24.3
	8.9-17.1
	17.3-26.0
	39.7-56.8
	

	SSP Urban
	67
	50
	110
	224
	451

	*Row %
	14.9
	11.1
	24.4
	49.7
	100.0

	*95% C.I.
	9.6-20.1
	6.6-15.6
	19.9-28.9
	41.7-57.6
	

	SSP Rural
	47
	61
	66
	160
	334

	*Row %
	14.1
	18.3
	19.8
	47.9
	100.0

	*95% C.I.
	7.9-20.2
	12.3-24.2
	14.7-24.9
	34.9-60.9
	

	Total
	241
	231
	389
	868
	1729

	*Row %
	13.7
	12.9
	22.4
	50.9
	100.0

	*95% C.I.
	9.9-17.5
	10.3-15.6
	19.8-25.0
	45.9-55.9
	


*weighted

Pearson Chi-square: 21.56, p=0.01; Missing Values=90

Conclusions

Thyroid was palpable in 3% of women with a very small percentage (0.2%) of the women with visible goitre. Goitre was absent in school age children. Goitre is an adaptive response that occurs as a result of chronic iodine deficiency in the body. In the consultation on Iodine Deficiency Disorders prevalence and programme indicators held in Geneva in 1992 the level of 5% of goitre prevalence was established as a threshold to signal the presence of a public health problem that justify intervention with iodine supplementation. The data collected in the present survey did not confirm the alarming prevalence of goitre resulting in a survey conducted in the former Yugoslav Republic of Macedonia, with nearly 10% of the women demonstrating palpable or visible goitres. Figures of the present survey are in contrast also wit the epidemiological surveys conducted in 1970s by the Yugoslav Federal authorities, in which municipalities in western Kosovo were considered to be an endemic area for goitre with prevalence of goitre varied from 30% up to 60%. It is difficult to estimate the dynamics of these indicators because of the lack of comparable previous data even seem to be an improving of the situation in the last years.

According to the findings of this survey, iodised salt, consumed by 84% of the population, was the main source of iodine in the population with a relatively good country coverage. There is no previous data on the percentage of household in Kosovo consuming iodised salt or the level of iodine deficiencies. A survey conducted in 2000 in the Federal Republic of Yugoslavia (excluding Kosovo) showed that 27% of households consumed non-iodised salt
. Efforts should be done to improve iodised salt consumption especially in consideration to the fact that recent analysis of soil samples conducted by agricultural agencies shows that the soil in many areas of Kosovo has very low concentrations of iodine. There still are 16% of the families consuming not iodised salt and according to international recommendations availability and consumption of adequate iodised salt (>15ppm) is guaranteed when more than 90% of the households use it. It is difficult to judge about the trends in iodine consumption levels over the decade because of the lack of comparable data from previous years, although it is possible to assume some improvement during the last years.

Urinary iodine is a widely used biochemical marker of iodine status and is an early indicator of a deficiency status. Half of the women studied and half of the school-age children had low values of urinary iodine concentration. As far as concerning the level of public health significance of the indicator it should pointed out that to define a population that has no iodine deficiency, not more than 20% of samples should be below 100 (g/l
. This means that the prevalence of low urinary levels were not optimal for the population examined and should be monitored in order to avoid the development of more serious form of deficiencies. In fact severe cases of urinary iodine excretion were found in 13% of women and in 14% of the children.

The main problem of public health in Kosovo is iodine deficiency. The importance of combating iodine deficiency disorders is pointed out in the 14th Goal of the World Summit for Children for 1990-2000 decade that empathises the virtual elimination of iodine deficiency disorders in the interested areas. It should be pointed out that iodine deficiency is the world’s single most significant cause of preventable brain damage and mental retardation. Dietary prophylaxis by addition of iodine to a suitable vehicle, such as salt, is a powerful public health strategy that can completely eradicate the problems related to iodine deficiency.

The main problem of public health in Kosovo is iodine deficiency. The importance of combating iodine deficiency disorders is pointed out in the 14th Goal of the World Summit for Children for 1990-2000 decade that empathises the virtual elimination of iodine deficiency disorders in the interested areas. It should be pointed out that iodine deficiency is the world’s single most significant cause of preventable brain damage and mental retardation. Dietary prophylaxis by addition of iodine to a suitable vehicle, such as salt, is a powerful public health strategy that can completely eradicate the problems related to iodine deficiency.

RECOMMENDATIONS FOR ACTIONS

Micronutrient fortification of foods

Dietary improvements represent the most desirable and sustainable method of preventing micronutrient malnutrition but it is a process that require time and a collaborative efforts of different partners. Micronutrient fortification of food may be a useful complementary approach to improve long-term nutritional status of population. 

Having seen the presence of a good proportion of women and children that still have a low iodine excretion,  salt iodisation should be the first priority in Kosovo,. Salt import for human and animal use should be regulated, establishing that all salt should contain 20-30 mg iodine/kg. The availability of iodised salt should be monitored.
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