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Abstract A cross — sectional study of prevalence of goitre and its association with certain Socio-cultural factors like
age, sex, intake of iodized/non iodized salt, educational status of mother & income was conducted in children studying in
different Govt. Schools of Miran Sahib Area of R.S. Pura Block, Jammu (India). 1610 children in the age group of 6-12
years were clinically assessed for the presence of goiter. The prevalence of goiter among children in 6-12 years was 12.1%
(195/1610). No child with goitre grade 2 was found in the study. Prevalence of goitre was found to be high (20.96%) in
children consuming non- iodized salt and was statistically significant. Prevalence of goitre was also found to be high
(17.2%) in children from low income groups and also in children of illiterate mothers (16.6%), thus emphasizing the

importance of these factors with the prevalence of Goitre.
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1. Introduction

Iodine is an important micronutrient required for human
nutrition. lodine deficiency disorders (IDD) refer to a
complex clinical and sub clinical disorder caused by the lack
ofadequate dietary iodine and is the most common cause of
preventable brain damage, mental retardation, stunted
growth and development in children. Goitre is the most
common clinical manifestation of lodine deficiency in
children and adults.

Globally about 740 million people are affected by goitre
and more than two billion (or over 38% of the population
living in 130 countries) are estimated to be at risk of IDD.
Many countries including China and India have come to
regard their entire population as at risk of IDD.[1]

In India, IDD constitute a major public health problem.
Not a single state or union territory in the country is free
fromthe problem of IDD; out of 587 districts in the country,
282 have been surveyed for IDD and 241 are found to be
goitre endemic.[2] In India 167 million people are at risk for
IDD, 54.4 million people have goitre, and 8.8 million people
suffer from IDD related mental/motor handicaps.[3]

World wise Iodine deficiency is a major threat to the
health and development of population particularly in School
age children and pregnant women when requirements of
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iodine are not met, thyroid hormone synthesis is impaired
resulting in series off functional and developmental
abnormalities collectively referred as IDD. lodine deficiency
disorders are among the easiest and cheapest of all disorders
to prevent. The addition of a small amount of Iodine to the
salt that people consume every day is all that needed.
Generally school-age children are considered an appropriate
target group because they fulfil the desired criteria of
susceptibility to iodine deficiency, accessibility as a study
group and representativeness of society as a whole.[4]

The present study was designed:

1. To determine the prevalence of goiter among children
6-12 yrs study in Govt. School of a Rural Area, Jammu.

2. To determine the association with certain socio —
cultural factors like age, sex, consumption of iodized/ non
iodized salt, education status of mother & income of the
family.

2. Material & Methods

The study was conducted on 1610 school children
studying on different Govt. Schools of Miran Sahib area of
R.S. Pura Block in Jammu.

Background: Strategically located J&K constitutes the
northern most extremity of India. Situated between 32.17
degree and 36.58 degree north latitude and 37.26 degree and
80.30 degree east longitude, the total area of the State is
22,22,236 sq. kms including 78114 sq kms under the
administration of Pakistan and 42,685 sq kms under that of
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China. The State is bounded by Pakistan, Afghanistan and
China fromthe West to the East. The State is well connected
with rest of the country by air, rail and road. (Figure 1) The
State has 4 geographical zones of: (1) Sub-mountain and
semi-mountain plain known as kandi or dry belt including
Jammu district; (2) The Shivalak ranges; (3) The high
mountain zone constituting the Kashmir Valley, Pir Panchal
range and its off-shoots including Doda, Poonch and Rajouri
districts and part of Kathua and Udhampur districts; and (4)
The middle runs of the Indus River comprising Leh and
Kargil. The State is the northern most state of India
comprising threedistinct Climatic regions viz. Arctic cold
desert areas of Ladakh, temperate Kashmir valley and
sub-tropical region of Jammu. There is a sharp rise of
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altitude from 1000 feet to 28,250 feet above the sea level
within State’s four degree of latitude. The population (2001
census) of the State is 10,143,700. The State with its summer
and a winter capital at Srinagar and Jammu, respectively, is
divided into 20 districts. One fifth ofthe population in J&K
resides in urban areas; 23.83 % population has been recorded
as urban in the state against the National Average of 25.72%.
Jammu city has recorded very rapid growth and presently
ranks as the 48th biggest city in the country.

The study was conducted in the villages of Miran Sahib
zone RS Pura health block of Jammu district, the winter
capital of J&K. RS Pura health block field practice area for
the Department of Community Medicine.
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Figure 1. Map showinglocation of Jammuand Kashmir

The sample size was calculated based on minimum
prevalence rate of goitre taken as 10% and a minimum
allowable error of 15% which came to be 1610 and
accordingly 1610 children were assessed for goitre.

A list of Govt. Schools of Miran Sahib Zone was used to
identify randomly the first school from where the survey was
started. After completion of the first school the next school
was picked up as per the descending order of the list and the
same pattern followed subsequently. In each school all
children present were assessed and the process continued till
the desired sample size was achieved.

A total of 1610 children were clinically assessed for goitre.

Stratified sampling for age/ sex was done for different age
groups. Equal representation was given to boys and girls i.e.
total of 805 boys and 805 girls were assessed for Goitre with
115boys & 115 girls in each age group.

The survey was started by first approaching the Head
Master/ Head Mistress and taking due permission fromthem
and explaining them the purpose of examination. Suitable
date and time was taken from them for examination of the
school children in each age group. Data was collected by an
M.B.B.S doctor undergoing post graduation (M.D) in the
department of Community Medicine. The data was recorded
using a case recording format (CRF) developed specifically
for this purpose.

Clinical examination by inspection and palpation were
used to determine thyroid size in goitre according to the
World Health Organization (WHO) / International Council
for the Control of Iodine Deficiency Disorders (ICCIDD) /
United Nations Children's Fund (UNICEF) (2001)
Document 97.[5] The Goitre was graded according to the
given classification as 0, 1 & 2. Goitre was classified as
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grade 0: no palpable or visible goitre; grade 1: goitre
palpable but not visible when neck is in normal position;
grade 2; a swelling in neck that is clearly visible. Total Goitre
rate was calculated by adding grade I & 2 and dividing by
total children examined & was expressed as percentage.

Saltsamples: As perthe protocolduring the schoolsurvey,
salt samples were collected fromthe houses of students. The
students were asked to bring a handful of salt consumed by
their family in a plastic bag. A total of 1610 salt samples
were tested qualitatively on the spot with the MIB kit and the
iodine concentration was recorded as 0, <15 and >15
ppm.[5] The kit actually registers colour changes according
to the presence ofiodine in the salt. These colourchanges are
interpretable as 0, <15 and >15 ppm

3. Results

1610 children in the age group 6-12 years were screened
for goitre in all. Goitre prevalence was found to be 12.1% in
the school children. All cases had goiter gradel. No case
with goiter grade 2 was found. The prevalence of goiter rate
was increasing from 7.8% at age of 6 years to 16 % at age of
12 years except in the age at 10 years(11.7%) and this was
found to be statically insignificant. (Table-1)

Sex wise it was observed that 12.9 % of screened

females had goiter as compared to 11.3% of males but this
gender difference was not found to be statistically significant
(X2=0.99,P=0.32) as shown in Table 2. Table 3 shows that
out of total 1610 children, 1367 (84.9%) children were
belonging to households consuming iodized salt (>15ppm).
Prevalence of giotre was high in children consuming salt
with insufficient iodine (<15ppm) in comparison to children
consuming salt with sufficient iodine(> 15ppm).This
difference in prevalence was found to be statically highly
significant ((X2=17.59,P=0.00015162)

As shown in Table 4, Difference of goitre in relation to
various socio-demographic revealed that there was
significant association with the levels of income and literary
status of mothers. The Prevalence of Goitre was found to be
significantly high (17.7%) in children from low income
group as compare to children (4.3%) belonging to high
income group. The Prevalence of Goitre was high in children
belonging to illiterate mothers about (16.6 %) as compare to
low (4.3%) prevalence in children belonging literate mothers.
High prevalence(13.1%) was found in children taking
Goitrogenic vegetables (Cabbage, cauliflower, carrot) as
compared to children taking non-goitrogenic vegetables
having lower prevalence of 10.6% . However the difference
was found to be non-significant.

Table 1. Age-specific distribution of Goitre in Children aged 6-12 years

Age (years) No. of children examined Goitre prevalence TOt(a(ljerlof(;: 2‘?6*
6 230 18 7.8%
7 230 24 10.4%
8 230 27 11.7%
9 230 31 13.4%
10 230 27 11.7%
11 230 31 13.4%
12 230 37 16.0%
Total 1610 195 12.1%
*All cases were Grade 1, No case with Grade 2 was detected in the study(X2=8.86, df=6,P=0.18175765)
Table 2. Sex —wise goitre prevalence in children aged 6-12 years
. Total Goitre
Sex Noéf:rgﬁle%ren Go Gl Q2 prevalence(%)
(G1+G2)
Male 805 714 91 0 91(11.30%)
Female 805 701 104 104(12.91%)
Total 1610 1415 195 195(12.11%)

X*=0.84 (Yates correction) d£=1 p=0.03206971

Table 3. Comparison of goitre Grade and level of iodine content in salt testing

Salt testi Goiter Present Goiter Absent Total
estng n(%) n(%) n(%)
*0 ppm (nil) 26(20.9) 98(79). 124(100)
**>0 to < 15ppm 23(19.3) 96(80.6) 119(100)
**k>= 1 5ppm 146((10.6) 1221(90.9) 1367(100)

X2=17.59 df=2 p=0.00015162 Highly significant *Adequately iodized salt(>15ppm),**inadequately iodized salt (<15ppm),
***Nil iodization(Oppm)
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Table 4. arious Differentials in Goitre prevalence

Differential Number ofchildren Goiter present P-value
examined (n)
Income group
Low
Middle 158 (9.8) 28(17.72) X2 =16.52, df=2,P =.0002884
High 1247 (77 45) 158 (12.67) Highly Significant
305 (12.73) 09(4.39)
Educational status ofmother
Illiterate X2 =27.78, df =2, P =0.0000002
Literate 756 (46.95) 126 (16.6) Highly Significant
854(53.04) 69 (8.07)

Figure in parenthesis percentages

4. Discussion

The prevalence of goiter among children in 6-12 years was
12.1% (195/1610) in this conducted in Miran Sahib area of
RS Pura health block. Micronutrient like iodine though
required in micro-quantities are of enormous health
significance taking part in a variety of biological functions.

School children serve well for micronutrient surveillance.
They are accessible and more over school based surveillance
can provide a stimulus for teachers to develop health
education activities including efforts to help children
improve their own micronutrients intake and that of their
families. Goitre is the most common clinical manifestation
of iodine deficiency in children and estimation of its
prevalence is commonly resorted to while carrying our
iodine deficiency surveys.

To evaluate the severity of Iodine deficiency disorder
(IDD) in a region, the most widely accepted marker is
prevalence of endemic Goitre in school children. WHO /
UNICEF/ICCIDD on the basis of IDD prevalence,
recommended the criteria to understand the severity of IDD
as a public health in a region (WHO/UNICEF/ICCIDD,
1994).[6] According to this criteria, a prevalence of rate of
5% - 19.9% is considered as mild; 20 - 29.9% as moderate
and prevalence rate of above 30% considered as severe.

In studied School children, the prevalence of goitre was
found to be 12.11% and according to the WHO — UNICEF —
ICCIDD guide lines the rural area of Jammu falls in the mild
iodine deficiency category of severity of IDD by goiter
prevalence in school children.

A similar prevalence of 12.1% was also found by kapil U
in Kangra in H.P.[7] Biswas ABalso reported a similar
prevalence of 11.3% in their study.[8] W.H.O bulletin 2005
has estimated the Global total Goitre prevalence to be
15.8%.[9] However, a higher prevalence of 21.1% was
reported by C.S Pandav (1995) in asurvey done in nine states
outside the traditional Goitre belt.[10] A low prevalence of
4.78% was reported in 6-12 year children by an ICMR study
done in 15 districts of India.[11]U Kapil (1998) reported a
Goitre rate of 6.1% in school children 6-10 years in their
study.[12] However a micronutrient profile of Indian
population by ICMR reported the overall Goitre (Grade I and
2 combined) to be about 10% which is consistent with the
prevalence rate seen in this study.[13] In the state of ] & K,

14 districts were surveyed for IDD and all were found to be
endemic: the district nutrition project done by ICMR 2001
found the prevalence of Goiter in Srinagar to be 4.46% and
of Baramulla 0.9%.[14]

The prevalence of goitre was found to be high in girls
(12.91%) as compared to boys(11.30%). R K Gakkhar 2001
reported a higher prevalence of 3.2% in girls than boys.[14]

The prevalence of goitre was also found to be high in
children taking non-iodized salt as compared to children
taking iodized salt which was found to be (20.96%) followed
by 19.32% in children consuming inadequately iodized salt
and 10.60% in children consuming adequately iodized salt.
The National Health Family Survey (N.H.F.S) II (98-99) in
J&K showed that 29.8% of the rural households were using
non-iodized salt, 26.9% were using inadequately iodized salt
and 24.8% use inadequately iodized. The same survey has
shown that only half of all households (53%) used iodized
salt and this is quite low in light of Govt. regulations salt
iodization. WHO/UNICEF/ICCIDD recommends that 90%
of houscholds salts should get iodized salt at the
recommended level of 15 ppm (ICCIDD /UNICEF W HO,
2001) and the present study showed that out of 1610 children,
1367(84.90%) children were consuming adequately iodized
salt (>15ppm), 109(6.77%) inadequately iodized salt
(<15ppm), while about 124(7.70%) consuming salt with nil
iodization(Oppm), suggesting the need to strengthen the
system of monitoring quality of salt to ensure availability of
15 ppm of iodine at household level. Regarding the income
groups, the prevalence of goitre was high 17.22% in low
income groups as compared to 4.39% in high income groups,
this could be attributed to consumption of adequately iodized
salt by people belonging to high income groups and
according to NFHS survey II, 80% of household with high
standards of living use adequately iodized salt as compared
to 33% of households with a low standard of living. The low
prevalence of goitre (8.07%) in children of literate mothers
could because literate mothers were more aware of the
benefit of iodized salt and were able to look after the health
of their children in a better way. Prevalence of goiter was
high (13.16%) in children taking Goitrogenic vegetables
(Cabbage, cauliflower, carrot) as compared to children
(10.68%) not taking—goitrogenic vegetables and this
difference of prevalence was found to be not statically
significant. Goitrogens interefere with Iodine utilization by
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throid gland and are found in brassica group of vegetables.
[15]

5. Conclusions

Iodine deficiency is a public health problem of mild
severity in the school children aged 6-12 yrs, studying in
different Govt. schools of the rural area of Jammu. lodine
deficiency can be prevented by using salt that has been
fortified with iodine, and the recommended levels of
iodization are to be ensured at household levels.

Continuous concerted efforts should also be made to
strengthen information education and communication (IEC)
activities needed to be undertaken in order to create
awareness about the detrimental effects and prevention of
IDD, and encourage iodated salt consumption

School children follow what the teachers do and say and
teachers are considered as good role models to transmit the
value of life and ways of life in schools as also outside
schools. School children can be used as ambassadors of
health message to their homes and neighborhood and as
change agents.
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