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INTRODUCTION 

Thyroid dysfunction during pregnancy has been an 

important area of research due to its imminent impact on 

maternal and foetal outcome. It has long been recognized 

that maternal thyroid hormone excess or deficiency can 

influence the outcome for mother and foetus as well as 

interfere with ovulation and fertility.1,2 

The prevalence of hypothyroidism in pregnancy is around 

2.5% according to western literature. There are few 

reports of prevalence of hypothyroidism during 

pregnancy from India with rates ranging from 4.8% to 

11%.3,4  

Thyroid dysfunction during pregnancy is associated with 

adverse maternal complications like miscarriages, 

anaemia complicating pregnancy, pre-eclampsia, 

abruptio-placentae, postpartum haemorrhage and foetal 

complications like premature birth, low birth weight 

,increased neo-natal respiratory distress .Maternal and 

foetal hypothyroidism can also result in irreversible brain 

damage with mental retardation and neurologic 

abnormalities which justifies screening for thyroid 
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dysfunction during early pregnancy with interventional 

levothyroxine therapy for thyroid hypofunction.5-10 

Pregnancy results in a number of important physiological 

and hormonal changes that alter thyroid function mainly 

due to the influence of two main hormone; human 

chronic gonadotropin (HCG) and estrogen.1,11 Thyroid 

dysfunction is often overlooked in pregnancy because of 

the non-specific symptoms and the hyper metabolic state 

of pregnancy.12 

Serum thyroid stimulating hormone concentration is the 

initial and most reliable test for assessing thyroid function 

in pregnancy.13 Due to the dynamic changes during 

pregnancy, use of trimester specific normal ranges of 

TSH is recommended. Hence the Endocrine Society 

guidelines recommend 2.5mIU/L as the normal upper 

limit of TSH in the first trimester.14 A rise in serum TBG 

concentration and its half-life induced by oestrogen also 

occurs in first trimester and is sustained at this high level 

throughout pregnancy.15 As a consequence, the serum 

total T4 and T3 concentrations increases by 5% but 

circulating Free or unbound T4 and T3 concentrations are 

largely unchanged and therefore may be used for 

assessment of thyroid status in pregnancy. 

Hypothyroidism denotes deficient production of thyroid 
hormones by the thyroid gland and can be primary-

abnormality in the thyroid gland itself or 
secondary/central-as a result of hypothalamic or pituitary 
disease. Overt hypothyroidism (OH) is that grade of 
primary hypothyroidism which is associated with an 
increase in serum TSH, usually above 10mIU/L along 
with a decreased concentration of thyroxin, as a result of 
negative feedback. Sub-clinical hypothyroidism (SH) 
refers to an increase in serum TSH (T4), usually between 
4-10mIU/L associated with a normal concentration of 
serum thyroxin (T4) and tri-iodothyronine (T3).  

Current guidelines for screening of thyroid dysfunction 

during pregnancy differ between an aggressive case 

finding approach versus universal screening.16,17 Due to 

uncertainty of universal iodine sufficiency and higher 

incidence of thyroid antibody positivity in India, the 

Indian Thyroid Society recommendations of universal 

screening for hypothyroidism during pregnancy is more 

advisable for Indian population.18 

When the Endocrine Society guidelines were used for 

diagnosis, a much larger prevalence of hypothyroidism, 

especially subclinical hypothyroidism has been 

recognized with marked variation between different 

ethnic groups.19-21 In the published literatures north 

Indian women appear to have the highest rate of 

subclinical hypothyroidism in the first trimester of 

pregnancy.4,22,23 

Majority of the pregnant women with overt 

hypothyroidism and good number with subclinical 

hypothyroidism who were studied had positive Anti 

Thyroid Peroxidase (TPO) antibody suggesting 

autoimmunity as one of the important causes of 

hypothyroidism.3,24 

There is a paucity of studies analysing the demographic 

and other variables associated with hypothyroidism in 

pregnancy, probably due to the physiological changes in 

thyroid function during pregnancy. The mean age of 

presentation of hypothyroidism in pregnancy in Indian 

studies was lower as compared to western studies.25,26 

However in general population the incidence of thyroid 

dysfunction has been reported to increase with advancing 

age.27,28  

Hypothyroidism has been associated with a positive 

family history of autoimmune thyroiditis and also with a 

positive family history of other autoimmune disorders.29 

Several studies have shown BMI to be positively 

correlated to serum TSH and negatively to serum free T4 

(FT4) in women with overt hypothyroidism.30 No relation 

has however been demonstrated between BMI and 

thyroid function in euthyroid individuals or patients with 

subclinical hypothyroidism.31,32 

With the proposed study we intend to emphasize the need 

for universal screening as suggested by the Indian thyroid 

society. 

METHODS 

The study was conducted at a rural health centre of Dr. 

Somervell Memorial Medical College, Karakonam, 

Kerala, in the department of obstetrics and gynecology 

after obtaining clearance from institutional ethical 

committee and consent from the study subjects. A 

prospective observational study was conducted for two 

years between 2013 to 2015. 

All consecutive pregnant women having their antenatal 

check -ups at the hospital. From the previous studies 

prevalence of hypothyroidism amongst pregnant women 

in India ranges from 4.8-11% (78) according to which 

sample size is to be calculated. 

Sample size = 4PQ/D2 = 4x11x89/22=979 

Where P=Prevalence of hypothyroidism in pregnant 

women; Q=100-P; Expected prevalence-11; D=Precision 

Precision-2% 

Inclusion criteria 

• Primi and multigravida belonging to any age group 

• Singleton pregnancy 

• Patients in the first trimester 

Exclusion criteria 

• Patients with pre-gestational hypothyroidism. 
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• Multiple pregnancy 

• Gestational trophoblastic disease. 

All subjects enrolled in the study as per the inclusion 

criteria will be subjected to a detailed history and clinical 

examination using a predesigned proforma. 

A serum TSH value will be sent in 1st trimester between 

6-10 weeks period of gestation for all pregnant women. 

Trimester specific normal range of serum TSH for the 

first trimester is 0.1-2.5mIU/L.14 Subjects with Serum 

TSH value above the normal range will be considered for 

estimation of freeT4 level to classify as subclinical or 

overt hypothyroidism. Elevated TSH with a low fT4 

suggests overt hypothyroidism and elevated TSH with a 

normal fT4 suggests subclinical hypothyroidism. A TSH 

value above 10mIU/L will be considered as overt 

hypothyroid. 

Statistical analysis  

Prevalence of hypothyroidism in pregnancy will be 

assessed using descriptive method. 

Outcome variables of Age and BMI will be compared 

according to thyroid status using t-test and TSH and fT4 

will be analyses for association with thyroid status using 

‘Chi Square’ test. A p value of less than 0.05 was 

considered statistically significant. 

RESULTS 

A total 1000 subjects were enrolled in the study as per the 

inclusion criteria. A serum TSH value was sent in 1st 

trimester between 6-10 weeks period of gestation for all 

pregnant women. Trimester specific normal range of 

serum TSH for the first trimester was considered for 

detecting those with thyroid dysfunction. The estimation 

of free T4 levels were done to reclassify those with 

thyroid dysfunction as subclinical or overt 

hypothyroidism.  

Elevated TSH with a low fT4 suggests overt 

hypothyroidism and elevated TSH with a normal fT4 

suggests subclinical hypothyroidism. A TSH value above 

10mIU/L will be considered as overt hypothyroid. 

Table 1: Distribution of study population according to 

thyroid status. 

Thyroid status Number Percentage 

Euthyroid 892 89.2% 

Thyroid dysfunction 108 10.8% 

Of the 1000 consecutive antenatal women attending OP 

in the first trimester who were evaluated for thyroid 

status,108 (10.8%) had thyroid dysfunction and 892 

(89.2%) were euthyroid. Hence the prevalence of thyroid 

dysfunction in the study is 10.8% (Table 1). 

Table 2: Distribution of study population according                   

to subtypes. 

Subtypes-of thyroid dysfunction Number % 

Euthyroid 892 89.2% 

Overt hypothyroid 7 0.7% 

Subclinical hypothyroid 85 8.5% 

Subclinical hyperthyroid 16 1.6% 

Overt hyperthyroid 0 0 

The women with thyroid dysfunction were regrouped 

according to the TSH values as to the type of thyroid 

dysfunction they had. Out of the 108 women who were 

detected to have thyroid dysfunction, 85 (8.5%) had 

subclinical hypothyroidism, 7(0.7%) had overt 

hypothyroidism, 16 (1.6%) had subclinical 

hyperthyroidism and no cases of overt hyperthyroidism 

were noted (Table 2). 

Table 3: Age wise distribution of screened population. 

Age 
      Euthyroid 

Thyroid 

dysfunction 

P 

value 

No. % No. % 

0.019 

≤20 60 83.3 12 16.67 

21-25 345 92.24 29 7.75 

26-30 327 88.86 41 11.14 

31-35 123 89.05 14 10.21 

≥36 37 76.71 12 23.29 

The age of the screened population was compared to note 

the prevalence of thyroid dysfunction with age. The mean 

age of women was 26.66years. It was observed that as the 

age advances there is increased risk of developing thyroid 

dysfunction in pregnancy. This observation is statistically 

significant (p value 0.019) (Table 3). 

Table 4: Distribution of thyroid dysfunction according 

to BMI. 

BMI 
Euthyroid 

Thyroid 

dysfunction 

P 

value 

No. % No. % 

0.015 

≤18.5 28 3.13 5 4.43 

18.6-24.9 677 75.93 70 64.56 

25-29.9 156 17.51 29 27.22 

≥30 31 3.43 4 3.8 

The BMI of the screened population in the first trimester 

was compared to note the correlation with thyroid 

dysfunction. It was noted that 27.22% of patients with 

thyroid dysfunction were with BMI 25-29.9 (over weight) 

and 3.8% were with BMI 30 or more(obese) but only 

17.51% of euthyroid were with BMI 25-2.9 and 3.43% 

were with BMI 30 or more. An increased risk of thyroid 

dysfunction in pregnancy is noted as the BMI increases. 

The p-value was statistically significant (p=0.015) (Table 

4).  
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DISCUSSION 

Thyroid disorders are one of the most common endocrine 

disorders in women during pregnancy and are associated 

with adverse maternal and foetal outcome. Universal 

screening at the first antenatal visit helps in detecting 

thyroid dysfunction in pregnancy. Preferably pre-

conceptional screening for thyroid dysfunction is ideal as 

any hypothyroid state can be corrected before attempting 

pregnancy. 

This clinical study to know the prevalence of thyroid 

dysfunction in pregnancy and to assess its association 

with age and BMI was conducted in the department of 

obstetrics and gynaecology in a rural health centre of Dr. 

Somervell Memorial Medical College, Karakonam during 

the time period October 2013 to October 2015. During 

this period 1000 consecutive antenatal women attending 

OP in the first trimester were evaluated for thyroid status. 

Prevalence of hypothyroidism 

The prevalence of thyroid dysfunction in the present 

study was 10.8%, of which hypothyroidism constituted 

9.2%, with sub-clinical hypothyroidism constituting 8.5% 

and overt hypothyroidism accounting for 0.7% and sub-

clinical hyperthyroidism was 1.6%. 

The prevalence of hypothyroidism in the present study 

was comparable to the study by Sahu et al who reported a 

prevalence of hypothyroidism of 12.7% with overt and 

subclinical hypothyroidism to be 4.58% and 6.47%.4 

Dhanwal et al from Delhi in 2013 reported a prevalence 

of hypothyroidism as 14.3%, with sub-clinical 

hypothyroidism constituting 9% and overt 

hypothyroidism constituting 3%.22 Ajmani et al also 

observed a prevalence of hypothyroidism of 13.5% with 

subclinical and overt hypothyroidism accounting for 9% 

and 3% respectively, which was comparable to present 

study.33 A study done in 2011 by Wang et al noted a 

prevalence of thyroid dysfunction of 10.2%,with sub-

clinical hypothyroidism being 7.2% and that of overt 

hypothyroidism accounting for 0.3%.34 

Association of thyroid dysfunction in pregnancy with 

age 

There is a paucity of studies analysing the association of 

age and BMI with hypothyroidism in pregnancy, 

probably due to the physiological changes in thyroid 

function during pregnancy. 

The guidelines of American Thyroid Association from 

2011 included age over 30years as one of the risk factors 

for hypothyroidism in pregnancy. 

The mean age of women in this study was 26.66years 

(SD=4.00) and in this study the occurrence of thyroid 

dysfunction in pregnancy has showed an increasing trend 

as the maternal age advances(p=0.019). 

The studies done by Vaidhya B et al in 2007 showed a 

lower age compared to the Western studies.25 This is due 

to the early marriage and conception prevalent in our 

area. 

A study by Ajmani et al has also shown an increased 

occurrence of thyroid dysfunction with advanced 

maternal age.33 Potlukova et al did a cross-sectional study 

amongst antenatal women and found no significant 

association between age and serum TSH suppression or 

elevation.35 However, in general population the incidence 

of thyroid dysfunction has been reported to increase with 

advancing age.27,28  

Association of thyroid dysfunction in pregnancy with 

BMI 

In this study 27.72% population having thyroid 

dysfunction were with BMI 25-29.9kg/m2 (over weight) 

and 3.8% were with BMI 30kg/m2 or more (obese) but 

only 17.51% of euthyroid were with BMI 25-29.9kg/m2 

and 3.43% were with BMI 30kg/m2 or more. An 

increased risk of thyroid disorder in pregnancy was noted 

as BMI increases. This was statistically significant 

(p=0.015). 

A study by Ajmani et al also showed an increase in 

incidence of thyroid dysfunction with BMI.33 Knudsen N 

et al also did a study to investigate the association 

between thyroid function and BMI and found a positive 

association between BMI and serum TSH and a negative 

association between BMI and serum free T4 levels.34 

Figueroa et al also studied the association between TSH 

levels and BMI and a higher prevalence of subclinical 

hypothyroidism was observed in those with increased 

BMI.32 

CONCLUSION 

Thyroid dysfunction in pregnancy is often associated 

with maternal and foetal complications.1000 women 

were included in the present study. The level of serum 

TSH was assessed in the first trimester. The prevalence of 

thyroid dysfunction in pregnancy was 10.8% with 

hypothyroidism being 9.2%, out of which 8.5% were 

cases of subclinical hypothyroidism and 0.7% were cases 

of overt hypothyroidism.  

On assessing the risk factors for developing thyroid 

dysfunction in pregnancy, increases in incidence were 

seen with maternal age and increasing BMI, both of 

which were statistically significant. This study shows an 

increased prevalence of hypothyroidism in pregnancy 

recommending a need for universal screening for all 

pregnant women in the first trimester itself. 
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