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Abstract  

ackground: Pregnancy is the time of hormonal changes which may result in endocrine 

disorders. Thyroid disorders are common clinical problem during pregnancy in which 

subclinical hypothyroidism is the most common thyroid disorders. Maternal thyroid 

dysfunction may result in short-term and long- term harm to the mother and child.  

Objective: To study the prevalence of thyroid disorder during pregnancy and to follow the 

correlation between (TSH, FT3, and FT4) with BMI  

Materials and Method: A cross sectional study involved 120 pregnant women in second and 

third trimester (apparently normal) between (19-42) years.  

The participants were collected randomly from  outpatient unit of  Al-Zahraa teaching hospital 

in AL-Najaf AL-Ashraf, detailed history and data for pregnant women were recorded 

(including maternal age, gestational age ,medical  history of thyroid disease  and history of 

abortion and infertility) .Pregnant women with history of thyroid disease were excluded from 

the study. Serum TSH, FT3 and FT4 were measured for all pregnant women participated in 

study  

Results: The prevalence of thyroid disorder during pregnancy was 20.8% out of which 

20(16.6%) had SCH and 2(1.6%) had OH. Hyperthyroidism detected in 3(2.5%) pregnant 

women all of them had subclinical hyperthyroidism. and there was a positive correlation 

between TSH, FT3 with BMI and negative correlation of FT4 with BMI, also maternal age 

don’t affect thyroid function status significantly (p value   < 0.05).and there was no significant 

relation between thyroid disorder and history of abortion or infertility (p value   < 0.05)  

Conclusion  

 There is a high prevalence of hypothyroidism during pregnancy and the majority is subclinical 

hypothyroidism .BMI was correlated positively with TSH and FT3 and negatively with FT4. 
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Introduction  

Pregnancy is the time of hormonal 

alternations, which may result in endocrine 

disorders that lead to adverse outcome to 

the mother and fetus. Thyroid dysfunction 

is common endocrinological disorder 

during pregnancy (1) 

Pregnancy is a stressful condition on 

thyroid gland which is greater in iodine 

deficient areas, thyroid dysfunction during 

pregnancy either hypothyroidism or 

hyperthyroidism. Hypothyroidism is 

common during pregnancy which is either 

subclinical that is more prevalent or overt 

hypothyroidism or isolated 

hypothyroxinemia while  hyperthyroidism 

is uncommon during pregnancy usually 

caused by Graves’ disease or gestational 

Transient hyperthyroxinemia (due to 

stimulation of thyroid gland by hCG which 

act as TSH agonist so that increase level of 

TSH)  (2) 

 Prevalence of thyroid dysfunction in USA 

for SCH and OH  is 9% and 3% 

respectively(3) and for overt 

hyperthyroidism in pregnancy was  

estimated  about 0.4% and 1.7% for 

subclinical hyperthyroidism(4)  
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In normal pregnancy thyroid gland tends to 

adapt its structure and function through 

changes in metabolism of thyroid hormone, 

iodine uptake, and regulation of the 

hypothalamic-pituitary-thyroid axis to 

reach an increased functional requirements 

of pregnant women. Decreased thyroidal 

storage may result in thyroid insufficiency 

(5)  

Thyroid dysfunction in pregnancy is 

associated with adverse maternal and  fetal 

outcome , the detrimental effects of thyroid 

dysfunction may extend beyond pregnancy 

and delivery to affect neurodevelopment  of 

child (6), pregnant  women with thyroid 

dysfunction are at higher risk of  pregnancy 

complications such as placental abruption, 

threatened abortion, postpartum 

hemorrhage, preterm labor and 

preeclampsia. The fetal complications such 

as low-birth-weight, intrauterine growth 

retardation, neonatal deaths, preterm 

delivery, neonatal hypothyroidism, and  

still birth (7) 

Triiodothyronine has an important role in 

regulation of energy expenditure and 

thermogenesis and also it has an essential 

role in the metabolism of carbohydrate and 

lipid , food intake and fatty acids oxidation 

so thyroid hormone is involved in normal 

metabolic alternations during pregnancy (8). 

Even mild degree of maternal obesity (BMI 

more than 23 kg /m2) is considered a risk 

factor for thyroid disorders , especially in 

iodine-deficient areas.(9) Patients with 

thyroid dysfunction characterized by 

alternations in body weight and the level of 

TSH is positively correlated with BMI (10) 

Material and Method 

The study is a cross sectional involved 120 

pregnant women in second and third 

trimester (apparently normal), their ages 

range between (19-42) years and their BMI 

range between (21.2-50.78) kg/m2 

The participants were collected randomly 

from outpatient unit of Al- Zahraa teaching 

hospital in AL-Najaf AL-Ashraf during the 

time from January 2017 to July 2017. 

Pregnant women with history of thyroid 

disease were excluded from this study. 

 Data for pregnant women involved in our 

study were included age, gestational age, 

medical history of thyroid disease, history 

of abortion and infertility 
 Gestational age was estimated depend on 

the last menstrual period (LMP) and 

ultrasound was performed when the LMP 

was uncertain. 

Body mass index was estimated by dividing 

pregnant’s weight in kilograms by the 

square of height in meter. 

BMI formula =weight (kg)/height (m) 2 

Height was measured by measuring tape 

while weight was measured by using 

mechanical scale when the pregnant 

standing in erect position without shoes. 

According to WHO guideline and BMI 

values people are classified into: 

BMI values used during pregnancy is the 

same that is used in non-pregnant women 
(12, 13) 

Five milliliters of blood sample was 

collected from each participant following 

standard laboratory procedure. The blood 

sample was left for about 15-30 minutes at 

room temperature for clotting then 

centrifuged at 3000 rpm for 3-5 minutes for 

serum separation. The serum was 

transferred into disposable tube for storage 

at (-10 C) to be used later for hormonal 

analysis. 

TSH, FT3 and FT4 were measured by Mini 

Vitic Immunoassay Diagnostic Assay 

System (mini VIDAS) method, the kits 

were supplied by BioMe´rieux ® France. 

Normal reference range of TSH in second 

and third trimester (14) were (0.2 to 3.0 

mU/L), (0.3 to 3.5 mU/L) respectively. On 

other hand, the normal reference level of 

FT3, FT4 in the second and third trimester 
(15, 16) were (3-5.5 pmol/L) (9-15.4 pmol/L) 

respectively. 

Statistical analysis was performed by using 

SPSS version 20. In which number with 

percentages as descriptive statistics were 

used. For analysis Pearson correlation 

coefficient and chi square was used. 
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Results  

Demographical study 

 A total 120 pregnant women were included 

in this study. Table 2 summarized the 

demographic characteristics of these 

pregnant women .Their ages were ranged 

between   (19-42) years with mean ± SD (32 

± 5.8) and their BMI range between (21.2-

50.7) with mean ± SD (33.6 ± 5.3) 

Prevalence of thyroid disorder during 

pregnancy  

 In this study of total 120 pregnant women 

between second and third trimester 

gestational age, 25(20.8%) pregnant 

women had thyroid dysfunction in which 

22(18.3%) pregnant women had 

hypothyroidism out of which 20(16.6%) 

had SCH and 2(1.6%) had OH. 

Hyperthyroidism detected in 3(2.5%) 

pregnant women all of them had subclinical 

hyperthyroidism as in table 2.  In this study 

all pregnant women with thyroid disorder 

were asymptomatic and their detection 

based on laboratory test.  

Effect of maternal age on thyroid 

function during pregnancy 

There was statistically no significant 

relation between thyroid disorder and 

maternal age (p value <0.05) as shown in 

table 3. 

The correlation between TSH and BMI   

When we study the relation between TSH 

and BMI there was significant positive 

correlation between TSH and BMI in which 

serum TSH was higher among pregnant 

women with higher BMI as demonstrated in 

figure 1  

The correlation between FT4 and BMI  

When we study the relation between TSH 

and BMI there was significant negative 

correlation between FT4 and BMI in which 

higher values of serum FT4 were associated 

with lower BMI as shown in figure 2. 

Table1. World Health Organization (2010) “BMI Classifications (11). 

Classification BMI  range (kg /m2) 

Normal weight From 18.5-24.9 

Overweight From25-30 

Obese <30 

Table2. Sociodemographic characteristics of studied pregnant women. 
Variable Frequency Percent 

Age/years 15-25 22 18.3 

26-35 64 53.3 

36-45 34 28.3 

Gestational age Second trimester 

(14-26 week) 

35 29.2 

Third trimester 

(27-40 week) 

85 70.8 

BMI Kg/m2 normal weight 6 5.0 

Overweight 21 17.5 

Obese 93 77.5 

History of  abortion Negative 70 58.3 

Positive 50 41.7 

History of Infertility Negative 92 76.7 

Positive 28 23.3 

Gestational diabetes Positive 39 32.5 

Negative 81 67.5 

Total 120 100.0 
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The correlation between FT3 and BMI 

When we study the relation between TSH 

and BMI there was positive significant 

correlation between FT3 and BMI in which 

FT3 increased with higher BMI as shown in 

Figure 3 

Relation between thyroid disorders and 

history of abortion: 
In our population study there was no 

significant relation between history of 

abortion and thyroid disorders (p value 

<0.05) .as in table 5 

Relation between thyroid disorders and 

history of infertility: 

The result of present study showed there 

was no significant relation between history 

of infertility and thyroid disorder (pvalue 

<0.05)  

 

Table 3. Prevalence of thyroid disorder during pregnancy 
Thyroid function status Frequency Percent Clinical presentation 

Euthyroid 95 79.2   

Hyperthyroidism 3 2.5 
Overt 0 

Subclinical 3 

Hypothyroidism 22 18.3 
Overt 2 

Subclinical 20 

Total 120 100.0   

Table 4. Effect of maternal age on thyroid function during pregnancy 
Thyroid function status Age/years Total P value 

15-25 26-35 36-45 

Euthyroid 19(86.4%) 47(73.4%) 29(85.3%) 95(79.2%) 0.521 

Hyperthyroidism 0(0.0%) 2(3.1%) 1(2.9%) 3(2.5%) 

Hypothyroidism 3(13.6%) 15(23.4%) 4(11.8%) 22(18.3%) 

Total 22(100.0%) 64(100.0%) 34(100.0%) 120(100.0%)  

      P value ≥0.05 regarded significant. 

 
Figure 1. Correlation between TSH and BMI 
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Figure 2. Correlation between FT4 and BMI 

 

 
Figure 3. Correlation between FT3 and BMI 

Table 5. Relation between thyroid disorders and history of abortion. 
Thyroid function status History of abortion Total P value 

Negative positive 

Euthyroid 55(57.9%) 40(42.1%) 95(100.0%) 0.952 

Hyperthyroidism 2(66.7%) 1(33.3%) 3(100.0%) 

Hypothyroidism 13(59.1%) 9(40.9%) 22(100.0%) 

Total 70(58.3%) 50(41.7%) 120(100.0%) 

                     p value <0.05 

Table 6. Relation between thyroid disorders and history of infertility. 
Thyroid function stats Infertility Total P value 

Negative Positive 

Euthyroid 74(77.9% ) 21(22.1%) 95(100.0% ) 0.803 

Hyperthyroidism 2(66.7%) 1(33.3%) 3(100.0%) 

Hypothyroidism 16(72.7%) 6(27.3%) 22(100.0%) 

Total 92(76.7%) 28(23.3%) 120(100.0%) 

                  p value <0.05 
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Discussion 

Thyroid dysfunction can lead to 

impairment of fertility in both sex and  can 

affect the outcome of pregnancy(17).  

Subclinical hypothyroidism is the 

consequence of normal physiological 

alternations that happen during pregnancy 

and exceed the adaptation abilities of the 

pregnant woman. When pregnant woman 

who has decreased thyroidal storage or has 

developed early insulin resistance SCH 

may be occurred.(18). 

 In current study the prevalence of overt 

hypothyroidism (OH) during pregnancy is 

1.6% and subclinical hypothyroidism is 

16.6% while Hyperthyroidism is detected 

in (2.5%) all of them are subclinical 

hyperthyroidism 

Prevalence of thyroid disorders during  

pregnancy is variable in different regions 

and different studies , the results of present 

study  were comparable with prospective  

study conducted in North Spain that 

demonstrated  the prevalence of SCH  and 

OH was 13.7% and 1.6%  respectively  (19) 

. A study done by Casey et al (2006) (20) 

who found the prevalence of subclinical 

hyperthyroidism was 1.7%. A large 

prospective study in United Kingdom by 

Vaidya et al (2007)(21) was demonstrated 

the prevalence of OH and SCH  were 1 %  

and 1.5% respectively  and prevalence of 

subclinical hyperthyroidism was 5.6% 

A study conducted in north India 

demonstrated high prevalence of thyroid 

disorder during pregnancy  about 26.1 % in 

which   (21.5%)  women had SCH  and 

(1.3%) of women had  OH while (0.4%) of 

women had overt hyperthyroidism and 

(3.3%) of the women had subclinical 

hyperthyroidism(22). 

A cross sectional study  reported by 

Yassaee  et al (2014) (23) in Tehran –Iran 

found the prevalence of  SCH  and OH were  

4.15 % and 0.5% respectively . 

In current study, the results showed that 

there was non-significant relation between 

maternal age and thyroid function status   

Our results are in agreement with study 

done by Rijal et al., (2011) (24) who reported 

that the difference was not significant 

between women with different age groups 

and thyroid function status. A study 

conducted in Iran by  Saki et al  (2014)(25) 

also reported the same findings, another 

study demonstrated there was non-

significant difference in maternal age 

between pregnant with OH and euthyroid 

pregnant women (26) 

In contrast to our  results , Kubavat et al 

(2015)  (27) found was an increased in the 

incidence of thyroid dysfunction with 

increased maternal age , also  another study  

demonstrated there was a positive 

association between SCH and an increased 

in maternal age(28). 

 In the present study, both TSH & FT3 

levels were significantly correlated 

positively with BMI while FT4 serum level 

had a negative correlation with BMI 

These results agree with study which 

reported that levels of TSH and FT3  had  a 

positive correlation with BMI but FT4 had 

a negative correlation with BMI   (29) 

While Knudsen et al (2005)(30) found that 

there was a positive significant relation 

between BMI and TSH and the  higher level 

of serum FT4 was associated with lower 

BMI, but there was no significant  

association between serum FT3 and BMI 

A cross sectional study done by Kumar  

(2017) (31) who studied the correlation of 

TSH, FT3 and FT4 in healthy  pregnant 

women with normal thyroid function  with 

BMI in each trimester, result were shown 

that TSH level was significantly  positively 

correlated with BMI during first and second 

trimester of pregnancy. FT4 level had 

significant negative correlation with BMI 

in second and third trimester of pregnancy 

while there is no significant correlation 

between BMI and FT3 level in any 

trimesters. 

Another study by Ali et al (2016) (32) was 

reported that FT3 and FT4 levels were 

negatively correlated with BMI and no 

significant correlation of TSH with BMI 

The correlation  between  TSH and thyroid 

hormones with  BMI might be explained  by 
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an increased secretion of  leptin by adipose 

tissue in obese individual ,leptin affects 

hypothalamic pituitary thyroid  axis  

through up regulation of TRH which lead to  

increase TSH secretion, also leptin 

increases   deiodinase  activity that causes 

an increased in  conversion of T4 into T3, 

the increased level of FT3 and TT3 leads to 

an increased the energy expenditure, 

Therefore, these alternations in TH levels in 

obese subjects  are an adaptive  process to 

weight gain .An increased energy 

expenditure decreases the energy that is 

available to be converted into fat which 

results in avoidance of accumulation of 

energy as fat  (33) 

There was no significant relation between 

history of abortion and thyroid function 

status in present study this may be due to 

recent diagnosis of thyroid dysfunction in 

our selected patient. 

 Our results were in agreement with another 

results which demonstrated a non-

significant difference in history of abortion 

in women with hypothyroidism and 

euthyroid women(34) .A study reported by 

Cleary-Goldman et al (2008) (35) who found 

that  history of abortion was non 

statistically significant in  pregnant with 

SCH, also Ozdemir et al(2013) (36)has been 

reported that pregnant women with history 

of abortion have no statistical difference 

among women with hypothyroidism and 

euthyroid pregnant women . 

Another studies (37-39) have been reported 

that history of abortion was significantly 

higher in hypothyroid than euthyroid 

pregnant women which not agreement with 

this study.  

The association between thyroid 

dysfunction and an increased risk of 

abortion might be explained by the role of 

TH in the maintenance of pregnancy 

through stimulation of the production and 

secretion of progesterone,  E2, hCG (a,ß) 

and hPL by placenta(40)  

Our results were shown non-significant 

relation between history of infertility and 

thyroid function status. 

The finding of this study agreed with Poppe 

et al (2002)  (41)who was reported that 

thyroid dysfunction either hypothyroidism 

or hyperthyroidism was not significantly 

frequent in infertile women  than euthyroid 

women but the prevalence of positive TPO-

Ab was significantly higher than in control  

groups. 

Our  study disagreed with study reported by 

Abalovich et al (2007) (42) who found a high 

prevalence of SCH among infertile women. 

Pushpagiri (2015)(43) has been observed that 

the prevalence of hypothyroidism was 

higher in women with infertility than 

euthyroid infertile women. 

The possible cause of relation between 

thyroid dysfunction and   infertility  can be 

explained that the TH is important for 

normal reproductive function , thyroid 

dysfunction  can  cause disruption of  the 

menstrual cycle also hypothyroidism can 

change the function of the oocytes .Normal 

TH concentration seems to be important for 

oocyte maturation as well as low level of 

TH decrease the levels of sex hormone-

binding globulin(44) the decreased level of 

SHBG  leads to decreased plasma 

concentrations of both total testosterone 

and E2 also in patient with hypothyroidism 

there is an increased in prolactin level 

because of an increased  in TRH 

secretion(45) 
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