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Abstract  :  Ind ian  women of  reproduc t ive  age  groups  commonly  suf fe r
from hypothyroidism which may be due to iodine or non iodine deficiency
causes .  This  s tudy was under taken with  a  view to  ascer ta in  the  leading
cause of hypothyroidism in women of reproductive age group residing in
the sub-Himalayan plain areas of Darjeeling district of West Bengal. Serum
TSH, T

4
,  T

3
 and Urinary Iodine Excretion (UIE) levels were measured in

101 non pregnant women. Our results reveal that among 37.62% (n=38) of
bio-chemically established hypothyroid women; majority 76.32% (n=29) are
suf fe r ing  f rom iod ine  de f i c i ency  and  the  r e s t  23 .68% (n=9)  have
Hypothyroidism due to other causes.  Moreover,  iodine deficiency persists
among 57.42% (n=58) of the women in our study. We conclude that iodine
def ic i ency  d i so rde r s  a re  s t i l l  a  ma jo r  p rob lem in  th i s  r eg ion  and
hypothyroidism due to  iodine def ic iency is  more prevalent  than the non
iod ine  def ic iency  causes .  Hence  l acunae  in  the  iod ine  supp lementa t ion

process needs to be reviewed.
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INTRODUCTION

Hypothyroid ism,  a  progress ive  d isorder
of the thyroid gland, is a common condition
affecting women more than men. The women
of  the  reproduc t ive  age  group  form a
vulnerable section of the society because of
the  assoc ia t ion  of  hypothyro id i sm wi th
anemia ,  decreased  fe r t i l i ty  (1 ) ,  impai red
mental function (2),  coronary heart diseases

and  a therosc le ros i s  (3 ) .  Th is  d i sorder
increases  the  r i sk  o f  abor t ion ,  p remature
de l ivery ,  s t i l lb i r th  (4 )  and  b i r th  o f
congenitally defective babies (5) in pregnant
women. Hypothyroidism during fetal and post
na ta l  l i f e  a l so  in te r fe res  wi th  normal
deve lopment  and  matura t ion  of  Cent ra l
Nervous System (6–7).

A chronic lack of iodine in the diet is the
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Col lege and Hospi ta l  in  Darjeel ing dis t r ic t
of West Bengal. The provisional diagnosis of
these patients for hypothyroidism was made
by  the  c l in ica l  parameters  as  dep ic ted  in
Table I .  Individuals with >4 positive signs/
symptoms were ruled in and considered for
fur ther  b iochemical  invest igat ions .

mos t  common cause  of  hypothyro id i sm in
many deve lop ing  count r ies .  Th is  i s  now
rare  in  the  deve loped  count r ies  because
of  d ie ta ry  iod ine  supplementa t ion .  Non
Iodine  def ic iency  causes ,  main ly  chron ic
auto immune Hashimoto’s  thyro id i t i s  i s  the
mos t  common in  those  count r ies  (8–10) .
However, Iodine Deficiency Disorders (IDD)
cont inues  to  be  a  major  publ ic  hea l th
problem in India (11–17). In West Bengal, a
few s tud ies ,  conduc ted  in  th i s  d i rec t ion ,
confined to the South Bengal districts, have
repor ted  the  p reva lence  of  endemic  go i te r
and  assoc ia ted  iod ine  def ic iency  d i sorders
( IDD)  in  the  pregnant  l ad ies  and  ch i ld ren
(18–24) .  No  repor t  i s  ava i lab le  about  the
gravity of this problem in the North Bengal
region especially in Darjeeling District. It is
assumed that due to consumption of iodized
sa l t  as  the  IDD prevent ion  programme
(NIDDCP)  cont inues  (25–26) ,  non- iod ine
def ic iency  d i sorder  may  emerge  as  the
leading cause of hypothyroidism in this sub-
Himalayan area of  West  Bengal .

Object ive  o f  the  s tudy

This  s tudy  was  under taken  wi th  a
v iew to  ascer ta in  the  l ead ing  cause  o f
hypothyroidism as indicated by high serum
TSH level  and assessment  of  Iodine s ta tus
by urinary iodine estimation (UIE) in women
of  reproduct ive age group dwel l ing in  this
r eg ion .

MATERIALS AND METHODS

A to ta l  o f  101  non-pregnant  women
between  14  to  49  years ,  p rov is iona l ly
diagnosed as hypothyroidism, were selected
for  the  s tudy  form the  Out  Pa t ien t
Depar tments  o f  Nor th  Benga l  Medica l

TABLE I  : C l in ica l  pa ramete r s .

No. of No. of
Cl inical subjects subjects with
s i g n with positive and negative
s y m p t o m s s i g n s / s i g n s /

s y m p t o m s s y m p t o m s

Thyroid gland 32 69
size enlarged
Weight gain 38 63
Loss of Appeti te 48 53
T i r e d n e s s 75 26
Cold Intolerance 49 52
Hoarseness of Voice 45 56
Bradyca rd i a 52 49
Palp i ta t ion 16 85
Rough Skin 58 43
Ankle Reflex 36 65
M e n o r r h a g i a 20 81
Periorbital  edema 47 54

As the pregnant women may have iodine
def ic iency due to  increased iodine  demand
(27),  they were not  included in this  s tudy.
Patients with premenopausal, perimenopausal
and postmenopausal symptoms were excluded
f rom our  s tudy .  Pa t ien t s  wi th  d iabe tes
mellitus, hypertension, renal failure or other
endocrinal diseases were also excluded from
the  s tudy .  Wi th  pr io r  c lea rance  f rom the
Ethical Committee of North Bengal Medical
Col lege  and  Hospi ta l ,  b lood  samples  were
co l lec ted  asep t ica l ly  f rom the  super f ic ia l
ve ins  f rom the  ind iv idua ls  a f te r  t ak ing
informed consent .  The serum separated and
preserved  in  –20  degree  cen t regrade  for
estimation. Urine samples were collected in
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software programme. Unpaired,  two tailed t
test and Pearson’s correlation done to analyze
c l in ica l  and  labora tory  da ta .  P≤0.05  was
considered statist ically significant (33).

RESULTS AND DISCUSSION

Serum TSH,  T
3
,  T

4
,  UIE and  TPOAb

values of the study subjects are depicted in
Table II. Out of a total number of 101 study
subjects ,  37.62% (n=38) are suffering from
hypothyroidism as indicated by the high level
(> 6 .16  μ IU/ml)  o f  se rum TSH in  these
patients. Remaining 63 (62.38%) subjects are
biochemically euthyroid. This indicates quite
a  very  h igh  preva lence  of  th i s  d i sease  in
th i s  reg ion .  29  ou t  o f  these  38  (76 .32%)
hypothyroid  pa t ien ts ,  had  the i r  UIE leve ls
be low the  normal  range  (< 5  μg/d l )  as
shown in  F ig .  1a .  These  pa t ien t s  a re
suf fe r ing  f rom iod ine  def ic iency  d i sorder .
Hence  hypothyro id i sm due  to  iod ine

a clean and steri le  container  and preserved
s imi la r ly .  Ur ine  Iod ine  Excre t ion  (UIE)
leve l s  were  es t imated  by  wet  d iges t ion
method  (28–29) .  Serum TSH,  T3  and  T4
and  TPOAb leve l s  were  es t imated  by
Immunoenzymometr ic  assay  (30–32)  in
the  depar tment  o f  Biochemis t ry  us ing
s tandard ized  reagen t  k i t s  (L i lac ) .  The
sensitivity of the tests for TSH, T4 and T3
was 0.078 μIU/ml, 0.4 μg/dl and 0.4 ng/ml
respectively. Regarding the within assay and
be tween  assay  prec i s ions  fo r  TSH,  the
coefficient of variation (C.V.) of this ELISA
methods  us ing  d i f fe ren t  pooled  se rum
samples  were  up to  4 .9% and  5 .9%
respec t ive ly .  C .V.  fo r  the  in te r  assay  and
intra assay precisions of T3 is upto 7.9% and
4.5% and of T4 is 6.7% and 8.3% respectively.

Stat i s t i ca l  ana lys i s

Resul t s  were  ana lyzed  us ing  SPSS-10

TABLE I I : B iochemica l  pa ramete r s  o f  the  s tudy  sub jec t s .

T e s t Values (Units) No. of Mean±SD Signif icance*
parameters patients (P<0.05)

T S H High  (> 6 .16  μ IU/ml ) 3 8 11 .27± 3 . 3 2

Wi th in  Refe rence  Range 6 3 5 . 0 9± 0 . 3 9 0 .001
(0 .39–6 .16)

T
4

Wi th in  Refe rence  Range 9 0 9 . 1 5± 5 . 6 9
(> 4.8 μg/dl) 0 .002

Low (< 4 .8  μg/d l ) 1 1 2 . 8 0± 1 . 4 0

T
3

Wi th in  Refe rence  Range 9 9 2 . 9 0± 1 . 3 6
(>1 .1  nmol /L) 0 .005

Low (< 1 .1  nmol /L) 0 2 0 . 7 6± 0 . 4 6

U I E With in  Refe rence  Range 4 3 8 . 3 9± 3 . 4 6
(> 5 μg/dl) 0 .001

Low (< 5 μg/dl ) 5 8 2 . 7 5± 1 . 0 8

High  TSH (>6 .16  μ IU/ml ) 2 9
Wi th  Lower  UIE  Leve l s

High  TSH (>6 .16  μ IU/ml ) 0 9 0 .005
Wi th  Normal  UIE  Leve l s

TPOAb ( IU/ml ) 0 9 1 7 5± 5 1 . 5

* t  t e s t s  done ;  P<0 .05  cons ide red  s t a t i s t i ca l ly  s ign i f i can t .
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deficiency is still the major cause especially
in women of reproductive age group in these
sub- Himalayan plains of Darjeeling district.
The present study is in accordance with the
observa t ions  by  o ther  workers  showing
s imi la r  magni tude  of  p rob lems  ex is t ing  in
Sub-  Himalayan  p la in  a reas  of  o ther  s ta te
(34–35). Nine (68%) out of 38 patients, having
their  UIE levels  within normal range (5 to
15 μg/dl), are suffering from hypothyroidism

due  to  non-  iod ine  def ic iency  causes
(Fig. 1b). These subjects (66.66%, n=9) had
increased  se rum TPOAb va lues  ind ica t ing
autoimmune thyroidi t is  .  The present  s tudy
also revealed that  among the biochemically
eu thyro id  l ad ies  (n=63) ,  46 .03% (n=29)
had UIE level below normal limit (Fig. 1c).
These  women have  iod ine  def ic iency  and
potent ia l  for  developing hypothyroidism in
f u t u r e .
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TABLE II I : Age  wise  d i s t r ibu t ion  o f  se rum TSH,  T
4
 & T

3
 and

urinary iodine excretion levels in the study subjects.

G r o u p s A g e TSH Leve l s T 4 T 3 U I E
( Y e a r s ) ( μ I U / m l ) ( μ g / d l ) ( n m o l / L ) ( μ g / d l )

Group  A 15–20 6 . 9 5± 5 . 5 1 8 . 2 5± 3 . 4 5 2 . 9 7± 1 . 1 4 5 . 1 5± 2 . 6 2
Group  B 21–30 6 . 4 7± 5 . 9 9 7 . 6 0± 2 .8 2 . 5 5± 1 . 5 3 5 . 4 6± 3 . 5 2
Group  C 31–40 6 . 0 9± 4 .46* 8 . 6 5± 4 .5 2 . 4 9± 1 . 5 3 4 . 1 8± 3 . 3 9
Group  D 41–49 7 . 1 9± 1 .23* 8 . 0 1± 3 .5 2 . 6 0± 1 . 5 5 5 . 9 6± 3 . 7 0

* t  t e s t s  done ;  P<0 .05  cons ide red  s t a t i s t i ca l ly  s ign i f i can t .

Overa l l ,  58  sub jec t s  (29  Pa t ien t s  +  29
euthyro id  ind iv idua ls ;  57 .42%) among 101
women,  in  our  s tudy,  have been ident i f ied
with iodine deficiency, as evident by the sub-
normal level of UIE (Fig. 1d). Therefore, our
s tudy  revea l s  tha t  iod ine  def ic iency  s t i l l
remains the major  cause of  hypothyroidism
in this part  of country, even after 30 years
of  iodized sal t  supplementat ion programme
[NGCR 1962 then renamed NIDDCP; 1992]
in t roduced .

Age  wise  d i s t r ibu t ion  ana lys i s  in  our
s tudy  (Table  I I I )  revea led  tha t  the  non
pregnant  women in the age group of  41 to
49  years  have  s ign i f ican t ly  h igher  se rum
TSH values  than the  other  younger  groups
and  hence  they  a re  more  vu lnerab le

to  deve lop  hypothyro id i sm.  This  i s  in
accordance  wi th  the  s tudy  in  the  Danish
populat ion (36) which shows that  mild and
modera te  iod ine  def ic iency  was  assoc ia ted
with a  decrease in serum TSH with age.

Although considering a small sample size,
our  f indings showed that  iodine def ic iency
disorder  s t i l l  r emains  a  major  p rob lem in
th is  region and hypothyroid ism due  iodine
def ic iency  i s  more  preva len t  than  the  non
iod ine  def ic iency  causes  in  the  women of
reproduc t ive  ages  dwel l ing  in  th i s  a rea .
Hence Iodine Defic iency Disorders  Control
Programme needs  to  be  resurveyed  and
reassessed in this endemic zone and lacunae
in  the  iod ine  supplementa t ion  processes
required to  be reviewed.
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