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Abstract

Background: Alteration in thyroid function is very common among 
females, in particular during pregnancy. The majority of them are 
clinically veiled, and with considerable differences in outcome of 
mother and fetus, even more serious maternal and fetal outcome 
if present during the first trimester. So, we conducted this study to 
explore the magnitude of thyroid problems during first trimester of 
pregnancy at a tertiary health care facility in Nepal and highlight the 
benefits of its early diagnosis.

Methods: This was a cross-sectional study conducted over a period of 
1 year among 160 pregnant females in their first trimester, attending 
to the outpatient department of a tertiary care center. Blood samples 
were collected from all the patients for thyroid function test which in-
cluded measurement of serum levels of thyroid-stimulating hormone 
(TSH), free thyroxine (fT4), and free tri-iodothyronine (fT3). Preg-
nant females with previously diagnosed thyroid disorders or currently 
under medications were excluded.

Results: Among the 160 patients included in the study, 25.83 years 
was the mean age. The mean body mass index (BMI) was 24.62 kg/m2 
and most of the patients were overweight (40.625%). Of the patients 
53.12% were primigravida and 46.87% were multigravida. Based on 
the thyroid function tests, 91.25% were found to be euthyroid, 3.125% 
were hyperthyroid and 5.625% were hypothyroid. The prevalence of 
subclinical hyperthyroidism and overt hyperthyroidism was found to 
be 60% and 40% respectively and that of subclinical hypothyroidism 

and overt hypothyroidism was 55.6% and 44.4% respectively. None 
of the patients had symptoms of thyroid disorder (neither hyperthy-
roidism nor hypothyroidism). The correlation between BMI and TSH 
among the pregnant females included in the study was statistically 
significant when tested by using Karl Pearson correlation coefficient 
(r = 0.164, P = 0.038).

Conclusions: Based on this study, around one in every 12 pregnant 
women had thyroid disorder. Early identification of thyroid disorders 
and prompt initiation of treatment is very essential for the health of 
mother and fetus due to the significant maternal or fetal morbidity and 
mortality associated with thyroid disorders. Thus, routine screening 
for thyroid disorder should be considered during pregnancy.
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Introduction

Thyroid disorders have been identified as one of the major 
health problems in Nepal [1], which may be attributed to vari-
ous factors like congenital factors, genetic predisposition, poor 
dietary iodine intake, pregnancy, radiotherapy, viral infections, 
surgery, underlying diseases such as infiltrative disorders, or 
even autoimmunity [2-4]. One of the studies done in eastern 
part of Nepal has highlighted the impact of thyroid disorders 
showing prevalence of hyperthyroidism (13.68%) and hy-
pothyroidism (17.19%) [5]. Various studies have been done 
across the world to show the magnitude of thyroid disorders in 
the general population [6-8].

Thyroid disorders have been categorized as subclinical 
and overt disorders. Subclinical hypothyroidism is defined as 
elevated serum thyroid-stimulating hormone (TSH) level with 
normal serum thyroxine level and overt/clinical hypothyroid-
ism is defined as a high serum TSH with low serum thyroxine 
level. Subclinical hyperthyroidism is defined as low serum 
TSH level with normal serum thyroxine level and overt/clini-
cal hyperthyroidism is defined as low serum TSH level with 
elevated serum thyroxine level [9].

Pregnancies in women with subclinical hypothyroidism 
were three times more likely to be complicated by placen-
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tal abruption (relative risk 3.0, 95% confidence interval 1.1 
- 8.2). Preterm birth, defined as delivery at or before 34 weeks 
of gestation, was almost two-fold higher in women with sub-
clinical hypothyroidism (relative risk 1.8, 95% confidence 
interval 1.1 - 2.9) [10]. The presence of overt hypothyroid-
ism in pregnancy is known to be associated with significant 
maternal complications like arrhythmias, gestational hyper-
tension, anemia, myopathies, congestive heart failure and 
postpartum hemorrhage [11]. It is also known to be associated 
with significant fetal morbidity and mortality including spon-
taneous/threatened abortion, pre-eclampsia, preterm delivery, 
low birth weight, intra-uterine growth retardation and high 
perinatal mortality [12]. There have been reports of neona-
tal hyperbilirubinemia and neonatal hypo/hyperthyroidism as 
well [13, 14]. Newborns from mothers with hypothyroidism 
may also develop attention deficit disorder and hyperactivity 
syndrome [15].

Similarly, overt hyperthyroidism during pregnancy is 
known to be associated with various complications like pre-
eclampsia, preterm labor, low birth weight, and fetal and peri-
natal loss [10]. Subclinical hyperthyroidism in pregnancy is 
not related with adverse maternal and fetal outcomes [16].

Various studies done regarding thyroid disorders during 
pregnancy worldwide have shown significant morbidity and 
mortality in pregnant females. The aftermath of thyroid disor-
ders when left untreated, even when clinically, is shown to be 
remarkable, sometimes hazardous to both mother and child. 
Estimation of the burden of the thyroid disorder in pregnant 
women in our region is necessary. So, we conducted this study 
to estimate the burden of these disorders in our population and 
highlight the need of screening and appropriate the treatment 
in our population.

Materials and Methods

Subjects

A descriptive cross-sectional study was done at a tertiary care 
center in Nepal among 160 pregnant females in their first tri-
mester attending the outpatient department over a period of 1 
year. Blood samples were taken from all the patients enrolled 
for the study to perform thyroid function test and to find out 
the prevalence of hypothyroidism and hyperthyroidism. Every 
third patient within the first 4 months of pregnancy coming to 
the outpatient department was included based on simple rand-
omization. Pregnant females more than 12 weeks of gestation, 
not willing to participate and those with pre-existing thyroid 
disorders, were excluded from the study.

Ethical issues and informed consent

Approval was taken from the Institutional Review Committee 
of the hospital and informed written consent was taken from 
all the patients before enrolling them for the study. Ethical 
Compliance with Human/Animal Study is not applicable for 
this study as no intervention was done in the patients.

Experimental procedure

Patient demographic details were recorded. History was taken 
and clinical examination was done after which venous blood 
sample was taken in a plain vial and sent to laboratory for 
measurement of serum TSH, free tri-iodothyronine (fT3) and 
free thyroxine (fT4). Weight of the patient was taken by pre-
pregnancy weight as said by the patient. The height was taken 
using blue bird measuring tape.

Sample size was estimated using the relation n = (z2×p×q)/
d2 taking into consideration the findings of the study done 
among pregnant females in India which showed a prevalence 
of 11.6% of thyroid disorders [17].

The data collected from clinical and laboratory examina-
tions were recorded in pre-formed pro forma and then entered 
into SPSS 16.0 software. The findings of clinical tests and lab-
oratory examinations were tabulated and analyzed. The preva-
lence was calculated and presented along with 95% confidence 
interval. The demographic pattern in terms of age and parity 
was presented in tabulated form. Karl Pearson correlation co-
efficient was used to establish the correlation between BMI 
and TSH level with level of significance of 5%.

The normal thyroid function test (TFT) ranges based on 
the laboratory were as follows: TSH: 0.465 - 4.68 µIU/mL, 
fT4: 0.78 - 2.19 ng/dL, fT3: 2.77 - 5.27 pg/mL.

Results

Out of the total 160 patients included in the study, the majority 
were in the age group 24 - 49 years (n = 79, 49.4%) followed 
by the age group 18 - 23 years (Table 1). Most of the patients 
were overweight (n = 65, 40.625%) followed by obese (26.25 
%) (Fig. 1). The mean BMI was 24.62 ± 4.54 kg/m2. Out of 
the total 160 patients, most of the patients were primigravida 
(53.125%) followed by multigravida (46.875 %) (Fig. 2).

Distribution based on symptoms of thyroid disorders

None of the pregnant females enrolled in the study were found 
to have symptoms of either hyperthyroidism or hypothyroid-
ism. The prevalence of hyperthyroidism among them was 
3.125% while that of hypothyroidism was 4.375% (Fig. 3). 
Similarly, 3.125% had subclinical hypothyroidism, 2.5% had 
overt hypothyroidism, 1.875% had subclinical hyperthyroid-
ism and 1.25 % had overt hyperthyroidism. Among the five 

Table 1.  Distribution Based on Age Group

Age group (in years) Frequency Percent (%)
18 - 23 47 29.4
24 - 29 79 49.4
30 - 35 33 20.6
> 35 1 0.6
Total 160 100.0
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hyperthyroid patients, subclinical hyperthyroidism was seen 
in three (60%) patients; meanwhile two (40%) patients had 
features suggestive of overt hyperthyroidism (Fig. 4). Among 
the nine hypothyroid patients, subclinical hypothyroidism was 
seen in five (55.6%) patients and overt hypothyroidism was 
found in four (44.4%) of them.

Karl Pearson correlation coefficient was to estimate the 
correlation between BMI and TSH which showed statistically 

significant correlation (P = 0.038).

Discussion

Change and/or alteration of thyroid functions during preg-
nancy can affect the health of the mother as well as the child 
and have been known to have significant maternal and fetal 

Figure 1. BMI status. BMI: body mass index.

Figure 2. Distribution based on gravidity.
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Figure 3. Distribution according to thyroid dysfunction.

Figure 4. Number of hypothyroid and hyperthyroid cases.
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morbidity and mortality. The effects can extend even beyond 
pregnancy in newborns affecting their neuro-intellectual de-
velopment [18]. Therefore, the burden of thyroid disorders in 
pregnant females should be evaluated. In this study, the total 
160 pregnant women in first trimester were included.

The mean age of patients, among 160 pregnant females, 
was 25.83 years, which was comparable to the study done by 
Altomare et al [19]. Similar findings were seen in studies by 
Krishnamma et al [20] and Pahwa et al [21]. However, the 
mean age was 31.6 years in a study done by Al Shanqeeti et al 
[22]. BMI of the patients included in our study population was 
comparable to studies done by Tania et al [18].

Most of the pregnant females included in the study were 
primigravida (53.125%) and 46.87% of them were multigrav-
ida. However, in a study done in 2014 by Tania et al [18] in 
Bangladesh, 56% of the pregnant females in the first trimes-
ter were multigravida (56%). In contrast to our study, another 
study by Murty et al [23] had multigravida females more than 
primigravida (53% and 47% respectively).

The overall prevalence of thyroid disorders in first trimester 
of pregnancy in our study was 8.75% among which 3.125% of the 
females had subclinical hypothyroidism, 2.5% had overt hypo-
thyroidism, 1.875% had subclinical hyperthyroidism and 1.25% 
had overt hyperthyroidism. A similar study done by Saraladevi et 
al [17] in India reported prevalence of 11.6% among which 6.4% 
had subclinical hypothyroidism and 2.8% had overt hypothy-
roidism which was higher than our study. Similarly, prevalence 
of subclinical hyperthyroidism and overt hyperthyroidism was 
1.8% and 0.6% respectively which was comparable to our study. 
One of the studies done by Thanuja et al [24] reported prevalence 
of thyroid disorders as 5% where the occurrence of subclinical 
and overt hyperthyroidism in our study was 1.3% of the females 
with subclinical and 2% with overt hyperthyroidism respectively 
while 0.7% with subclinical and 1% of the females with overt 
hypothyroidism respectively. The overall prevalence of thyroid 
disorder along with prevalence of subclinical and overt hypothy-
roidism was higher in our study as compared to the above study, 
meanwhile the prevalence of overt and subclinical hyperthy-
roidism (1.25% and 1.875%) was comparable. Similar findings 
for hypothyroidism were reported by Dieguez et al [25] in their 
study (overt hypothyroidism (1.9%), subclinical hypothyroidism 
(3.6%)); meanwhile prevalence of overt (0.9%) and subclinical 
(0.8%) hyperthyroidism was not consistent with our study.

Other several studies done around the world showed 
prevalence of subclinical hypothyroidism in pregnant women 
ranged from 6.0-16.13% [20-23, 26-28]. Some of the studies 
showed prevalence of overt hypothyroidism to be 2.0-2.8% 
[21, 28] which is similar to our study; however, other studies 
showed prevalence of overt hypothyroidism to be 3.28-3.9% 
[20, 23] slightly higher than in our study.

In this study, the correlation between BMI and TSH was 
tested by using Karl Pearson correlation coefficient. There was 
statistically significant correlation with coefficient of 0.164 (P 
= 0.038). Similar significant correlation (r = 0.254 and P = 
0.034) between BMI and TSH level was reported by a study 
done by Kumar et al [29] among 210 pregnant females. Simi-
larly, another study also showed high BMI or obesity to be 
related to thyroid dysfunction [30].

Shrestha et al [31] in their study regarding pregnancy out-

comes in patients with hypothyroidism have found recurrent 
abortions, antepartum hemorrhage, preeclampsia, intrauterine 
growth restriction (IUGR), and preterm delivery among 239 
pregnant females included in their study. Similarly, pregnant fe-
males with hyperthyroidism are known to have increased odds of 
gestational hypertensive disorders, cesarean sections, placental 
abruptions, preterm births, small-for-gestational-age newborns, 
and neonatal intensive care unit treatment [32]. Therefore, early 
diagnosis and initiation of treatment is very essential for the suc-
cessful pregnancy outcome and reduced morbidity and mortal-
ity. Based on the findings of this study, we can conclude that 
thyroid disorders are very common during pregnancy and early 
diagnosis and treatment are needed to prevent maternal or fetal 
morbidity and mortality associated with it.

Conclusion

Based on the findings of our study, one in every 12 pregnant fe-
males in the first trimester has thyroid disorder. Early diagnosis 
and prompt initiation of treatment are very essential for good 
maternal and fetal outcome in pregnant females diagnosed with 
thyroid disorders. So, universal screening for thyroid disorders 
is essential which would play an important role in preventing 
maternal complications and improving fetal outcome.
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