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Ischaemic stroke in the young adult: Clinical features,
risk factors and outcome

S. DINESH NA YAK, MURALIDHARAN NAIR, K. RADHAKRISHNAN, P. SANKARA SARMA

ABSTRACT
Background. Stroke is an important cause of morbidity and

mortality in young adults, especially in developing countries.
This study aimed to evaluate the clinical features, risk factors
and outcome of ischaemic stroke in young adults aged 15-45
years.

Methods. A retrospective review was done of the medical
records of 177 patients seen in a tertiary referral centre in
Thiruvananthapuram, Kerala between January 1988and March
1994.

Results. There were 135 males and 42 females with a mean
(SO) age of 34.7 (8) years at onset of stroke. An aetiological
categorization of stroke was obtained in 111 (63%) patients
and it was uncertain or unknown in the rest. Athero-thrombotic
stroke and cardio-embolic stroke occurred in 24% and 17%,
respectively. Hypertension, smoking, hyperlipidaemia and
athero-thrombotic stroke were significantly more prevalent in
the 31-45 year age group compared to the 15-30 year age
group. There was only one patient with postpartum intracranial
sinovenous thrombosis. At a mean follow up of 7 months
(range 1-62 months), 75% ofthe patients were independent or
only mildly disabled. The case-fatality rate was 1%.

Conclusion. Ischaemic stroke in the young adult is more
frequent in males. The aetiopathogenesis can be determined
in the majority and the athero-thrombotic process predomi-
nates. The mortality is negligible and the functional outcome is
good in most patients.
Natl Med J India 1997;10:107-12

INTRODUCTION
Stroke in the young adult (15-45 years) is an important cause of
morbidity and mortality throughout the world, especially in
developing countries. In India, as in other developing countries,
young adults constitute 15%-30% of all stroke patients,':" com-
pared to 3%-8.5% in the West.8-13This disparity could be due to
the population structure with more people in the younger age
groups, an ascertainment bias, or exposure (0 risk factors peculiar
to developing countries.

The acute management, prognosis and long term strategies to
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prevent recurrence vary considerably for the different types of
stroke." Therefore, the correct classification of the subtype of
stroke is important in the evaluation of patients with acute stroke.
The diagnosis of many of the SUbtypessuch as cardio-embolic and
athero-thrombotic stroke require detailed clinical, radiological
and laboratory evaluation. Many of the studies from India 1-3.7on
stroke in the young adult were conducted before the widespread
use of modem neuroimaging methods and thus did not identify
stroke subtypes or ascertain the aetiopathogenesis and long term
outcome.

We, therefore, investigated the pattern, risk profile and out-
come of ischaemic stroke in young adults at a tertiary referral
centre for neurological and cardiovascular disorders in India.

PATIENTS AND METHODS
We retrospectively analysed the data of 177patients with ischaemic
stroke in the 15-45 year age group, registered between January
1988 and March 1994 at the Sree Chitra Tirunal Institute for
Medical Sciences and Technology, Thiruvananthapuram, Kerala.
These patients fulfilled the World Health Organization (WHO)I
Oxfordshire definition of ischaemic stroke. IS Patients with intra-
cranial haemorrhage, transient global amnesia, drop attacks and
loss of consciousness due to other causes were excluded. Clinical
data such as age, time and season at onset of stroke, severity of
stroke, presence of risk factors such as hypertension, diabetes
mellitus, smoking, alcohol consumption, cardiac disease, expo-
sure to sexually transmitted diseases and family history of stroke
were obtained using a proforma. Patients were categorized
according to their income as assessed by medical social workers
of our centre to low « Rs 300 per month), middle (Rs 301-1000
per month) and high (> Rs 1001 per month) socio-eco nomic
strata. All patients did not undergo all the tests (fable I).

TABLEl. Number of patients who underwent investigations during
evaluation

Investigation n (%)

Haemoglobin and haematocrit 132 (75)
Blood sugar 126 (71)
Serum cholesterol 106 (60)
Serum triglycerides 93 (53)
Antinuclear factor. VDRL. hepatitis B 101 (57)

surface antigen and rheumatoid factor
Transthoracic 2-D and M-mode 94 (53)

echocardiography
Cerebrospinal fluid examination 49 (28)
Cranial computerized tomography scan 156 (88)
Digital subtraction angiography 35 (20)
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Definitions
RISK FACfORS

Arte rial hype rtension. Blood pressure> 140/90 mmHg before
or one week after the stroke.
Diabetes mellitus. The diagnosis was documented by medical

records before recruitment, or a fasting venous plasma glucose
concentration of>200 mg/dl, out of acute phase of stroke (7 days).
Hypercholesterolaemia. Fasting blood cholesterol >240 mg/

dl, out of acute phase of stroke (7 days).
Hypertriglyceridaemia. Fasting blood triglyceride level> 150

mg/dl.
LDL cholesterol. Total cholesterol - HDL cholesterol - (tri-

glycerides/5). A value> 160 mg/dl was considered raised.
Smoking. This was defined as more than 10 cigarettes or bidis

daily for at least 2 years prior to the onset of stroke.
Alcohol consumption. A regular intake of alcohol for two years

prior to the stroke. One standard drink (1 glass wine or 330 ml
beer) per day corresponds to one drink of hard liquor (10 g of
alcohol) per week or 1 unit of alcohol consumption. Light drink-
ers consumed <2 units of alcohol; moderate drinkers 2-4 units and
heavy drinkers >4 units.
Migrainous stroke. The onset must exactly mimic migrainous

symptoms of habitual attacks; the stroke must occur during the
course of the typical migraine attack; other overt causes of stroke
must be ruled out, although risk factors for stroke may be present.
Mitral valve prolapse. Seen on an M-mode echocardiogram

(ECHO), or in at least 3 positions on a 2-D ECHO.
Hypertensive heart disease. Diagnosis by a cardiologist based

on ECHO findings.
Transient ischaemic attack. Acute loss of focal cerebral or

ocular function with symptoms lasting less than 24 hours, which
after adequate investigations was presumed to be due to embolic
or thrombotic vascular disease.

ANGIOGRAPHIC CRITERIA

Atherosclerosis. Irregularity, ulceration or >50% stenosis of
the extra- or intracranial internal carotid, middle cerebral, anterior
cerebral, vertebro-basilar or posterior cerebral arteries.
Cerebral embolism. Intraluminal obstruction, convex towards

the lumen involving single or multiple cerebral arteries in the
absence of proximal atherosclerosis.
Moya-moya disease. Stenosis or occlusion at the terminal

portion of the internal carotid and the proximal portion of the
anterior and middle cerebral arteries, abnormal vascular network
in the arterial phase in the vicinity of the arterial occlusion; and
bilateral involvement.
Arteritis. Irregular narrowing of the siphon or small intra-

cranial arteries.

STROKE SUBTYPES

Athero-thrombotic
Definite. DSA (digital subtraction angiography)-positive (>50%

carotid stenosis), with two or more of the risk factors: hyperten-
sion, diabetes mellitus, hypercholesterolaemia and smoking.
Probable. DSA-positive, with one of the above-mentioned

risk factors.
Possible. DSA-negative or not done, with two or more of the

above-mentioned risk factors.

Cardio-embolic: Presence of potential cardiac sources of embo-
lism without evidence of extra- or intracranial arterial stenosis.
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Mixed: Extra- orintracranial athero-thrombotic stenosis or occlu-
sion, and presence of a potential cardiac source of embolism.

Others: Angiogram showing arteritis, fibromuscular dysplasia,
dissection, or stroke associated with haematological abnormali-
ties, autoimmune disease, oral contraceptive pills and migraine.

Uncertain: Only one atherogenic risk factor and no strong evi-
dence of cardiac source of embolism.

Unknown: No evidence of atherogenic risk factors; no athero-
thrombotic, cardio-embolic or other abnormalities.

OUTCOME SCALE

Class l.No significant disability. Independent for activities of
daily living (ADL).
Class II.Slight disability. Unable to carry out previous activi-

ties, but able to look after ADL without assistance.
Class Ill.Moderate disability. Requires some help to look after

ADL, but able to walk without assistance.
Class IV. Severe disability. Unable to walk without assistance,

and unable to attend to ADL without assistance.
Class V. Dead.

RESULTS
Demographic characteristics
A total of 177 patients, 135 (76%) males and 42 (24%) females,
were included in the study (M:F::3.2:I). The age distribution of
patients is shown in Fig. 1.Nearly 80% of patients belonged to the
lower and middle socio-economic strata. The mean (SD) age at
onset of stroke was 34.7 (8) years. Sixty-three (36%) patients
came to our hospital within a week and 57 (32%) within a month
ofthe onset of the stroke. Fifty-eight (33%) patients had the stroke
in summer (February-May), 66 (31%) in winter (November-
January) and 64 (36%) during the monsoon season (June-Octo-
ber).

Symptoms and signs at onset of stroke
The onset of stroke was sudden (within minutes) in 149 (84%)
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FIG I. Distribution of patients by age
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patients and gradual (over hours or days) in the rest. It occurred
between 6 a.m. and 8 p.m. in 161 (91%) patients, and between 8
p.m. to 6 a.m. in 16 (9%) patients. The symptoms at onset were
headache in 55 (31 %), vomiting in 31 (17%), loss of conscious-
ness in 33 (19%) and seizures in 13 (7%) patients. Eighty-six
(49%) patients had right hemiparesis, 62 (35%) had left hemi-
paresis, 8 (4%) had quadriparesis, and 21 (12%) patients had
ataxia. Speech was affected in 95 (54%) patients, Broca's aphasia
occurred in 24, Wernicke's aphasia in I, global aphasia in 25 and
dysarthria in 45. Three patients (1.7%) had a carotid bruit, 2 had
central retinal artery occlusion and 1had crossed aphasia (aphasia
in a right-handed individual with a right hemispheric ischaemic
stroke causing left hemiplegia).

Riskfactors
None of the women smoked or consumed alcohol. Among the
males, 64 (47%) smoked more than 10 cigarettes or bidis per day
and 30 (22%) were moderate-to-heavy drinkers of alcohol. Hyper-
tension was present in 32 (18%) and diabetes mellitus in 13 (7%)
patients. The haematocrit was elevated (>45%) in 20/132 (15%)
patients, while it was low (<30%) in 7/132 (5%). Serum choles-
terol was elevated in 18/106 (17%) patients and triglycerides in
39/93 (42%).

Transient ischaemic attacks preceding the stroke occurred in
15 (9%), while 23 (13%) had a past history of stroke. A family
history of stroke was present in 10 (6%) patients. Two women
were on oral contraceptives at the time of occurrence ofthe stroke.
The blood VDRL (venereal diseases research laboratory) test was
positive in 4 patients, and the cerebrospinal fluid VDRL was
positive in only 1 of them.

Echocardiographic findings
The ECHO was abnormal in 37 out of94 patients (39%, Table II).
Rheumatic mitral valvular disease was the predominant abnor-
mality.

Radiological findings
The cranial cr scan was abnormal in 134 of 156 patients (86%;
Table III). Ischaemic infarcts in the middle cerebral artery terri-
tory were the commonest while multiple vascular territories were
involved in 18 (12%) patients. Haemorrhagic transformation of
the infarct occurred in 9 (6%) patients.

TABLEII. Echocardiographic abnormalities among 37 patients

Abnormality n

Rheumatic heart disease (n=21)
Mitral stenosis
Mitral stenosis and regurgitation
Mitral and aortic valve lesions
Mural thrombus
Infective endocarditis

Congenital heart disease (n=8)
Mitral valve prolapse
Patent foramen ovale
Coarctation of the aorta
Atrial septal defect
Bicuspid aortic valve

Others (n=8j
Endomyocardial fibrosis
Ischaemic heart disease
Hypertensive heart disease

13
2
I
4
I

4
I
I
I
I

2
I
5
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A four-vessel DSA was done in 35 (20%) patients and was
abnormal in 19 (54%). The abnormalities were focal stenosis (5),
occlusion (9), ulcerated plaque (1), arteritis (2), moya-moya
pattern (1) and ectasia (1).

Ischaemic stroke subtypes
Figure 2 depicts the SUbtype classification and distribution of
ischaemic stroke among our patients. An aetiological classifica-
tion could be reached in III (63%) patients and was uncertain or
unknown in the rest (66). Athero-thrombic stroke was diagnosed
in 43 (24%) and cardio-embolic in 30 (17%) patients. We encoun-
tered only 1 patient with puerperal sinovenous occlusion.

Mortality and follow up
Two patients (1%) died during the acute phase. The mean follow
up period was 7 months (range: 1-62 months). One-fourth of the
patients were followed up for more than two years. One hundred
and thirty-two (75%) patients were categorized as having class I
and II outcomes when last seen. Table IV shows the distribution
of patients according to outcome.

Analysis of risk facto rs and outcome by age group
There were 51 patients (31 males, 20 females) in the 15-30 year

TABLEIII. Findings on computerized tomography scan (n=156)

Finding n (%)

Types of lesion
Ischaemic infarct 125 (80)
Haemorrhagic infarct 9 ( 6)
Normal 22 (14)

Arterial territories
Middle cerebral 86 (55)
Anterior cerebral 3 (2)
Vertebro-basilar 26 (17)
Multiple 18 (12)

Venous I (0.6)

TABLEIV. Distribution of patients according to outcome category

Category n (%)

Class I
Class II
Class m
Class IV
Class V

(55)
(20)
(16)

(9)
(I)

97
35
28
15
2

FIG 2. Distribution of patients by stroke subtypes
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TABLEV. Risk factors, by age groups
I

Riskfactor Agegroup p value"
15-30 31-45

Genderratio (M:'F) 1.5:1 4.7:1 0.004
Hypertension 3 (6) 29 (23) 0.014
Smoking 10 (23) 54 (50) 0.001
Serumcholesterol(>240 mg/dl) 3 (9) 15 (20) 0.002
Serumtriglycerides(>150 mg/dl) 6 (23) 33 (49) 0.045
Athero-thromboticstroke 2 (4) 40 (32) 0.0002

·Chi-squaretest Figuresinparenthesesarepercentages

age group and 126 (l 04 males, 22 females) in the 31-45 year age
group. The risk factors, aetiological diagnosis and status at follow
up were compared between these two age groups (Table V). Males
far outnumbered females in the older age group. Hypertension,
smoking, hyperlipidaemia and athero-thrombotic stroke were
significantly higher in the older age group. Other factors such as
transient ischaemic attack, past history of stroke, alcohol con-
sumption, haematocrit and cardio-embolic stroke did not show a
statistically significant difference between the two age groups.

DISCUSSION
Our institution is a tertiary referral centre for neurological and
cardiovascular diseases. Hence, our study is likely to be biased in
favour of more disabling and complicated disease. We feel that
our data will be useful in the diagnosis, management and prognos-
tication of stroke in the young as it is seen in a referral practice.

Compared with other studies from India and abroad (Table
VI), males outnumbered females in our study. However, in the
15-30 year age group, the sex ratio was only 1.5:1, a finding
similar to other studies.9.16.17The preponderance of stroke in
young males in studies from developing countries, including
ours, may largely be ascribed to a referral bias.

The clinical characteristics such as mode of onset of stroke,
loss of consciousness, seizures and headache were similar to the
study from north-west India by Chopra and Prabhakar.' We did
not find any seasonal predilection for the occurrence of stroke
which is similar to the experience of the Framingham study. 18The
majority of strokes occurred during the daytime, a pattern similar
to that seen in the Oxfordshire Community Stroke Project" and
the Framingham study."

In our study the frequency of risk factors such as hypertension,
diabetes mellitus, smoking and hyperlipidaemia was similar to
most of the other studies. Radhakrishnan et al.4in a population-
based study of stroke in the young in Benghazi, Libya, reported
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a high frequency of hypertension (45%) and diabetes mellitus
(30%). None of our female patients smoked or consumed alcohol
and only 2 took oral contraceptives. This is in contrast to studies
from developed countries where smoking, alcohol consumption
and oral contraceptives were much more frequent. 17.2G-24Athero-
thrombotic stroke was diagnosed in 24% of our patients, while it
ranged from 9.7% to 66% in other studies.w'? As in other
studies.t'-'? athero-thrombotic stroke was commoner in the older
age group (31-45 years). Similar to other studies, cardio-embolic
stroke occurred in 17% and was more frequent in the younger
age group (15-30 years). Rheumatic heart disease was present in
12% of our patients, and this was similar to other studies from
India."? The frequency of mitral valve prolapse was low (4%)
among our patients compared to 8%-29% in previously published
studies.17.21.2!SOnly one patient had a patent foramen ovale. Since
none of our patients had undergone transoesophageal echocardio-
graphy (TEE), the diagnosis could have been missed in some of
these patients. TEE has revolutionized the diagnosis of risk
factors for stroke in the young by detecting lesions such as patent
foramen ovale, atrial septal aneurysm and left atrial appendage
thrombi." However, TEE needs to be performed under sedation,
requires a more cooperative patient and is more time-consuming
than a precordial ECHO. Its routine use in every young patient
with stroke is not only impractical but also unnecessary. In
patients in whom clinical and electrocardiographic evaluation
favours a cardio-embolic source, a TEE should be done if the
precordial ECHO is normal.

Eighty-eight per cent (156) of our patients underwent a CT
scan. In the remaining (21 patients), the diagnosis of ischaemic
stroke was based on clinical features alone. A different cause of
focal deficit such as a small intracerebral haemorrhage or space-
occupying lesion could not be excluded. However, it is unlikely
that this could have significantly affected our stroke subtype
classification. Norris and Hachinski" found the frequency of
incorrect diagnosis of stroke to be the same in patients investi-
gated with a CT scan (n=244) when compared to those who did not
have a CT scan done (n=345). The Oxfordshire Community
Stroke Project data also indicated that it was unnecessary and
wasteful to scan all patients with stroke." Thus, a CT scan, while
being a useful aid in the diagnosis of stroke, remains a supplement
to, and not a substitute for, clinical evaluation.

The Framingham study" showed that an elevated haemato-
crit was a significant risk factor for stroke. However, Dalal," in a
case-control study of ischaemic stroke in the young, found a low
haematocrit to be a significant risk factor. Chopra et al. 3 found a
low haematocrit in 8% of patients with thrombotic stroke and in

TABLEVI. Comparison of our data with those from other studies

Study(Country) Agegroup n M:F Strokesubtypes
(years) Athero-thrombotic Cardio-embolic Venousthrombosis Unknown

Presentstudy (India) 15-45 177 3.2:1 24 17 0.6 36
Bansal?(India) 15-40 45 I: I 29 27 44
Chopra)(India) <40 182 1:1 60 15 22.5
Dalal7(India) <45 81 1.8:1 51 42 7
Radhakrishnan'(Libya) 15-40 63 1:1 54 21 3 22
Bogousslavsky'?(Switzerland) 16-29 41 1:1.7 5 29 5 10
Chancellor"(NewZealand) <40 66 1:1 7.5 3 32
Lanzino" (Italy) 16-45 155 1.6:1 31 3 3 40
Lisovosky"(France) 5-40 148 1:1 22 \3 20
Leno' (Spain) <50 81 1.7:1 30 17
AdamsJr" (USA) 15-45 329 1.2:1 10 17 34
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61% of patients with puerperal sinovenous occlusion. The mecha-
nism by which a low haematocrit predisposes to cerebral ischaemia
is uncertain. Newly recognized haematological abnormalities
that result in prothrombotic states such as deficiencies of protein
C and S, and antithrombin ill, activated protein C resistance and
antiphospholipid antibody syndrome account for 3%-4 %of young
strokes.30·31While the haematocrit was tested in 15% of our
patients and was low in 5%, we did not have the facilities to
evaluate the above-mentioned haematological abnormalities.

DSA was abnormal in 54% of our patients who underwent the
procedure. The incidence of an abnormal DSA in various studies
ranged from 40% to 66%.16.17.20.32-35We did not encounter any
patient with dissection of the neck or cranial vessels, whereas in
other studies,16.17.20.22it occurred in 0.3% to 22%. However, only
20% of our patients underwent angiography and hence we could
have missed some of these lesions. DSA is an invasive procedure
and the facility to undertake it may not be available in the majority
of hospitals in developing countries. Further, performing a DSA
without facilities for therapeutic interventions such as carotid
endarterectomy, trans luminal angioplasty or thrombolysis may
not be justifiable.

We encountered only one case of puerperal sinovenous occlu-
sion. This was strikingly different from the experience of other
studies from India. Srinivasan' has reported a 20% incidence
while Chopra et al:? found it to be present in 16% of strokes in
young. Most of their patients had undergone deliveries at home
conducted by untrained nurses. Anaemia, multiparity, fluid re-
striction following delivery and excessive consumption of fat
during pregnancy were other factors responsible for the condi-
tion." In Kerala, nearly all deliveries are conducted in hospitals.
A high level of female literacy possibly plays a significant role in
the low maternal and infant mortality. All these factors contribute
to the low incidence of puerperal sinovenous occlusion in our
study. Therefore, we feel that this condition is truly uncommon
and not due to incomplete case ascertainment.

Neurosyphilis accounted for stroke in only I patient in our
study. Srinivasan, 1in a study from Madurai, Tamil Nadu reported
it to be the cause in 10%-15% of young strokes. Migraine-related
stroke occurred in 1.7% of our patients. Other studies20·22.35have
also shown a low incidence of migrainous stroke (1.2%-4.9%). In
contrast, Bogousslavsky and Regli'? found a high incidence
(14.6%) of migrainous strokes in patients under 30 years of age.

The aetiology of stroke could not be determined in 37% of our
patients. While this could be because many of our patients were
incompletely investigated, the aetiology of stroke in the young
adult has remained undetermined despite extensive investiga-
tions in 40/0-45% of patients in other studies as well.II.12.20.22.32-3s

Nearly 75% of our patients did not have any significant
disability (Table IV); 55% had class I outcome. The early mortal-
ity in our study was 1.2% while others have reported rates of2%-
12.7%.4.8.16.20.22.32.37-39The low case-fatality rate in our series may
be due to the late ascertainment of patients, thereby excluding
those who died during the acute stage. However. a low mortality
of stroke in young has been consistently shown in several studies
from developing':" and industrialized8-II.37-39nations.

The data obtained through our retrospective referral centre-
based study has the deficiencies of referral and selection biases.
Further. many of our patients were incompletely investigated.
Only a population-based prospective study can provide unbiased
epidemiological information on stroke in young. However. our
data would represent the patient sample likely to be seen in most
of the tertiary and secondary referral hospitals of our country.
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Based on our data, we feel that the cause for stroke can be
identified in a majority of young patients. Hence, it would be
worthwhile to investigate these patients to identify the cause.
Nearly all young patients with stroke, except those with a cardiac
source of embolism, should undergo a DSA, especially if the
facilities for therapeutic intervention are available. When an
intracardiac shunt is suspected or the left atrial appendage remains
poorly visualized on precordial ECHO, a TEE should be done.
Young patients with stroke, in whom the aetiopathogenesis re-
mains obscure in spite of routine laboratory evaluation, should be
investigated forprothrombotic factors and homocystinuria. Stroke
in young should not be attributed to migraine, mitral valve pro-
lapse or oral contraceptives until other diagnostic possibilities
have been excluded. However, it would not be possible even in the
best of hospitals to undertake an exhaustive battery of investiga-
tions in every young patient with ischaemic stroke.
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Prevalence of iodine deficiency disorders among
school children of Delhi

C. S. PANDAV, A. MALLIK, K. ANAND, S. PANDAV, M. G. KARMARKAR

ABSTRACT
Background. Iodine deficiency disorders (IDDs) are an

important cause of mental handicap and poor educability of
children. Though Delhi does not lie in the classical Himalayan
goitre belt, it has been shown that 100 was endemic in Delhi.
Studies of school children in Delhi reported a total goitre rate
of 55% which indicates severe endemicity. The sale of uniodized
salt has been banned in Delhi since July 1989. This study was
done five years later to assess the impact of this measure on
100 prevalence in Delhi.

Methods. A cross-sectional study was done among class VI
students studying in government schools of Delhi. A complete
list of government middle schools in Delhi was obtained and 30
were selected on the basis of 'probability proportion to size'. A
sample size of 1200 was decided based on an expected preva-
lence of 50% with 5% error and design effect of three. All
children in class VI of each school were clinically examined by
a trained doctor for the presence of goitre and casual urine
samples were collected in capped plastic tubes. The urinary
iodine estimation was done by the wet ashing method.
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Results. The total goitre rate was 20.5%. If the results were
limited to children inthe age group of 1G-12years itwas 19.7%.
The urinary iodine was less than the recommended 100 IJglL
of urine in 23.6% of the children; 7.6% had no iodine in the
urine. It is possible that some children could have substituted
waterin place of urine. The median urinary iodine level was 198
1Jg/l of urine.

Conclusion. The study showed that 100 continues to be
prevalent in mild endemic proportions. Compared to the re-
sults of previous surveys, the IDD rates have declined in the
last few years. However, it continues to be an important public
health problem in Delhi. It is essential to monitor the iodine
content of salt on a regular basis. 100 control activities should
be strengthened in Delhi and repeat surveys should be done
every 3-5 years to monitor the progress achieved in eliminat-
ing 100.
Natl Med J India 1997;10:112-14

INTRODUCTION
Deficiency of iodine in food and water leads to goitre and a
spectrum of disorders collecti vely referred to as iodine deficiency
disorders (!DDs).l Iodine deficient children suffer from poor
concentration, impaired coordination and sluggishness, which
results in poor school performance. It has been estimated that, on
an average, school children living in iodine-deficient areas are 13
intelligence quotient (lQ) points lower than children living in
iodine-sufficient areas.?

Iodine deficiency is the world's most significant cause of
preventable brain damage and mental retardation. 3 In India, a high


